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- PREFACE. 

: The remarkable development in the electrical generation and trans- 
mission of power constitutes one of the most important advances in 
engineering science during the past decade. This development has 
served to greatly emphasize the importance and value of our water , 
power resources. 

Probably not more than a half dozen other states in the Union are 
so favorably situated with reference to water powers as is Wisconsin. 
If properly husbanded and developed it seems certain that at an early 
date these water powers will be regarded as the most important nat- 
ural resource of the state. While single developments of from 10,000 

| to 80,000 horse power are not wanting, it is their general distribution 
over nearly the entire state, rather than the great size of a few plants, 
that is most characteristic of Wisconsin water powers. 

The total water power in the state at present developed, approxi- 
mately 130,000 horse power, is only a small proportion of the total 
power awaiting development. While this fact may be attributed in 

| _ large measure to the lack of settlement in the northern part of the 
state, where water powers are most abundant, it is equally true that 

_ In very many cases the failure to develop is primarily due to a lack 
| of publicity regarding their location and value. To secure greater 

| publicity, the legislature of 1905 appropriated $2,500 for making 
surveys of the water powers, and for preparing a report on the same. | 

| The present bulletin is not to be regarded as a final report on this 
| subject but only as a first step toward furnishing the information 

7 needed by the public. The work of collecting these data has been 
made doubly difficult because the lack of funds needed to prosecute 
the field surveys made it necessary in many cases to secure second 
hand information. Profiles of rivers have frequently been secured by | 
means of railroad water levels at stream crossings. About 600 

| miles of river have been actually surveyed at a total cost of about
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$5,000, one half of which was furnished by the U. 8. Geological Sur- 

vey in cooperation with the State Survey. | 

. The Federal Survey has, however, spent approximately $18,000 

since 1902, in making daily measurements of the flow of the prin- 

- gipal Wisconsin rivers. All of these exceedingly valuable run-off rec- | 

| ords, up to December 31, 1907, are ‘presented in this report. This : 

work of stream measurement should be continued in the future, as the 

value of such run-off data greatly increases with the length of the | 

record. It is well understood by hydraulic engineers that such rec 

ords are indispensable for planning the turbine installations of new 

plants. | | ae | | 

: While a good beginning has already been made, much work still _ 

remains to be done in surveying the remaining water power rivers, in | 

| | order that a plan and profile showing possible power developments 

may be prepared and printed for general distribution. | | 

An effort has been made to give full credit for all information re- | 

: eeived. Very valuable information has been furnished the writer by 

prominent hydraulic. engineers, especially by D. W. Mead, Messrs. | 

Loweth & Wolf, and Messrs. O’Keef & Orbison to whom grateful _ 

- acknowledgment is made. | _ a . 

* Madison, January 1, 1908. |
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Oo INTRODUCTION. | | 

Significance and extent of water-power resources.—Unlike other 
| _ great natural resources of the State, such as the forest and mineral | 

wealth, the utilization of which means the final destruction of the: : 
source of supply, the water power resources are as certain and eternal 
as the sunshine.’ The importance of water powers to a State so re- ° 
mote from coal mines as is Wisconsin is not likely to be overesti- 

| mated. Unquestionably these powers are destined to exercise a wide 
influence on the development of the State. So far as known, not a | 
single important river in the State has as yet been made to fully pro- | 
duce its available power. The lower Fox may be said to come the. - | 
nearest to this, with a total of 31,898 actual horse-power,” all pro- 
duced in the 35 miles between Lake Winnebago and Green Bay. 

, _ This large water power has caused the district to take high rank as a 
paper and pulp manufacturing center. Wisconsin, Chippewa, and 
St. Croix rivers can each be made to produce power equaling and 
even exceeding that of the lower Fox. Growth in the development | a 

| of Wisconsin water powers has been very rapid. During the ten 
years ending in 1900 the gain was 75 per cent. The following fig- 4 

: ures show the growth during the last thirty-five years: | 

" | Wisconsin water powers developed.3 — : | | 
| . Horsepower. 

TB70 eee ee ccc e cece cece sees eseeaeeeseaeeeeses 83,700 
L880 ccc cece cece eee enc ee eenteeectanees 45,300 
L890 cece cee cee tence eee eewtecscececes 56,700. 
1900 eee e ete eee ete e tte tttteeersrsess 99,000 , 1905 cece tree nner 1242400 | 

1By this it is not meant to depreciate the decided effect of forests ‘upon the regi- men of rivers. : 
* Rept. Chief. Eng. U. S. Army, 1987, p. 2737. 
3 Census of U. S. . ‘
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The annual saving represented by this power over the cost of an 

| equivalent amount of steam power, computed at $20 per horsepower, | 

| reaches the sum of $2,500,000. | | 

: | Sources of information.—Judging from the scant literature de- 

_ seriptive of Wisconsin.water powers, but little attention has been 
° e \ e ' 

directed in the past to this great natural resource of the State. The = 

longest and most accurate description is contained in the Tenth . 

Census of the United States. In Geology of Wisconsin, volume 3. 

1880, will be found good detailed descriptions of the Lake Superior 

rivers from the standpoint of a geologist. Very reliable information — | 

| | regarding the upper headwaters of the larger rivers is given in the 

| reports of the Chief of Engineers, U. 8. Army, for the years 1879- 

- 1883, inclusive, to which frequent reference is herein made. This | 

work of surveying reservoir sites involved the running of many hun- / 

| dred miles of levels, thus securing numerous water levels on. lakes 

| and rivers. The maps of these surveys were never published, but | 

copies of the originals have been obtained, and no pains or expense Oo 

- has been spared to preserve and present these data. A fourth source ~~ 

| of information, and a most welcome one, both because of its intrinsic | 

| value and because it marks the beginning of a rational and systematic | 

| study of Wisconsin water powers, 1s the detailed survey of part of : 

‘Chippewa, Flambeau, Black, Wisconsin and Peshtigo rivers and the 

daily discharge records of the following Wisconsin water-power 

rivers, the latter all carried on by the United States Geological Sur- | 

vey for the period indicated. | ) 

| | sacs Number of os 

: . Date Maintained at . | Rating 

No. River. Station. _— present. Measure | curve. 

1 | Black ..........| Melrose ...........6--| Nov. 1902 | Discontinued .. 7 No. 

) Aug. 1903. : 

2 | Black ......... Neillsville............; April 1905 | Yes.... .-..-.- 29 Yes. 

. - 8 | Catfish.........| Madison seeeteeet sees Dec. 1902 | Dis. Aug. 1903 3 No. 

. 4 | Chippewa .....| Eau Claire.:.......-. Nov. 1902 | Yes....... «e+. 40 Yes. 

5 | Chippewa......| Chippewa Falls .....| June 1906 | Yes........--- 13 Yes, 

6 | Flambeau......| Ladysmith. .. ..... Feb. 1903 | No......-.. --- 22 Yes. 7 

q | Fon du Lae....| Fond du Lac........| May 1903 | Dis. July 1903.. 3 No. 

8 | Upper Fox.....| Wrightstown ........ Nov. 1902 | Dis. Dec.1903.. 11 Yes. . 

9 Oconto.....----| Gillett.......0..-.----| June 7, 1906 - Yes .. ...-..-.- 12 Yes. | 

: 10 | Oconto........., Stiles......... see cee Apr. 20,1906 | Dis.June 6,1906. 2 ; No. 

11 | Peshtigo ......| Crivitz .... ..-.eee-: Apr. 29,1906 YO@S . ccc ee ee cee: 3 - | No. 

12 | Wisconsin .....| Grand Rapids........ Miscellan’s|.. ....-- a —«8 No. 

43 | Wisconsin .....| Muscady .......--...-| Dec. 1902 ' Dis. Jan. 1904. 7 Yes. . 

44 | Wisconsin .....| Merrill...........-.-.., Dec. 1902 | Yes ...00.--- eee: 23 Yes. 

45 | Wisconsin .....! Necedah.......... -- Dec. 1902 | Yos.......5- eee 23 Yes. 

46 | Wisconsin ...- ] Rhinelander .........| Nov.. 1905 | Yes. .....---- 10 No. 

17 | Wolf...........| Northport........ 6. Apr. 1905 | Dis. Dec. 1905. 6 Yes. 

48 | Wolf...........| Wimmeconne......- .. Nov. 1902 | Dis. July, 1903.) | 9 No. 

49 | Wolf...........| Shawano...., «---.+- June 6,1906 | Yes.........---> 2 No. 

29 | Menomonee....| Iron Mountain....... Sept.4,1902 | Yes.......-. 006 28 Yes, : 

21 | Menomonee....| KOSS .....-.c0seeeerees Jnne 21, 07 | Yes......... -- 6 No.) 

: 99 | Red Cedar .....| Menominee.........-. June 18, 07 | Yes.........--- 7 No. 

: 
x - — ee —
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In addition to the above the United States Engineers have made 
daily measurements of the discharge of Fox River at Rapide Croche a 
dam since 1896. Loweth and Wolf, civil engineers, have made 

| mcasurements of the St. Croix River between 1902 and 1905 at St. | | 
| Croix Talls, but ibe construction of the new dam at that point pre- | : 

vents further measurements. | | an 

_ EXPLANATION AND USE OF TABLES. a 

For each regular gaging station are given, as far as available, the __ : 
| following data: | | | oe 

oe List of discharge measurements. _ 
oO -Gage-height table. | , Oo 

Rating table. | | a 
Table of monthly and yearly discharges and run-off, , 

| The descriptions of stations give such general information about 
| the locality and equipment as would enable the reader to find and 

use the station, and they also give, as far as possible, a complete 
history. of all the changes that have occurred since the establishment 
of the station that would be factors in using the data collected. : 

| | The discharge-measurement table gives the results of the discharge 
_ Ineasurements made during the year, including the date, the name of — | 

- the hydrographer, the width and area of cross section, the gage | 
height, and the discharge in second-feet. - a a : 

a The table of daily gage heights gives the daily fluctuations of the 
surface of the river as found from the mean of the gage heights 

| | taken each day. The gage height given in the table represents the | 
ee elevation of the surface of the water above the zero of the gage. At | 

| most stations the gage is read in the morning and-in the evening. a 
The discharge measurements and gage heights are the base data St , 

| _. from which the other tables are computed. In cases of extensive | 
development, it is expected that engineers will use these original data | 
in making their calculations, as the computations made by the Sur- 

| vey are based on the data available at the time they are made and 
should be reviewed and, if necessary, revised when additional data 
are available. | | oo | | 

oo The rating table gives the discharge in second-feet, corresponding 
_ to various stages of the river, as given by the gage heights. It is  __
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published to enable engineers to determine the daily discharge in 

case this information is desired. 

In the table of monthly discharge the column headed “Maximum” 

7 gives the mean flow for the day when the mean gage height was high- 

est, and it is the flow as given in the rating table for that mean 

gage height. As the gage height is the mean for the day there 

might have been short periods when the water was higher and the 

corresponding discharge larger than given in this column. Likewise, 

in the column of “Minimum” the quantity given is the mean flow | | 

| for the day when the mean gage height was lowest. The column 

| headed ‘“‘Mean’”’ is the average flow for each second during the | 

Oo month. Upon this the computations for the remaining columns 

are based. 
| 

The values in the table of monthly discharge are intended to give 

only a general idea of the conditions of flow at the station, and it is 

not expected that they will be used for other than ‘preliminary 

estimates. | Co 

| Recognizing the economic importance of Wisconsin water powers, 

' the United States Geological Survey authorized, in 1908, a pre | | 

liminary report on the water powers of Northern Wisconsin. This. 

report, known as Water Supply paper, No. 156, by L. S. Smith, 

was not published until June, 1906. It forms a part of this report. | 

Recognizing further the importance of accurate information on 

this subject, the legislature of 1904-5 appropriated $2,500.00 for 

the purpose of surveying and mapping the water power rivers of 

the state. The United States Geological Survey promptly expressed 

its willingness to duplicate this amount, and a contract for a codpera- | 

a tive survey by joint state and federal authority was duly signed in | 

| August, 1905. Survey parties were promptly placed in the field on 

some of the most important water power streams, and the work of | 

| surveying and mapping the rivers was actively continued until the 

| funds were exhausted. | 

By means of a well devised plan of work which, while insuring 

| needed accuracy, avoided unnecessary refinement, as well as by a 

| eareful husbandry of the funds, the cost of this work has been about 

one-half that of similar codperative work in other states. Maps and 

| profiles have been prepared of the following rivers:
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River. | Location of survey. Miles. Remarks. | 

| Black River ...... ...| Black River Falls to Withee..................... 67 | Planandprofile | 
| Flambeau river,......| Mouth to source. ce eee eee eee ve ee tees teeeeaes 132 Plan and profile 

' Wisconsin river,......| Kilbourn to Tomahawk Dam................... 197 Plan and profile 
Eau Claire river......| Mouth to above “the Dalles’. .................. 30 Plan and profile 
Peshtigo river........| Mouth to head of Taylor Rapids............ ... 82 Plan and profile 
Milwaakee river......| Mouth to Kewaskum ... 2.2.0... 0... cece cee cues 71 Profile only. .. 

. 

A 
. . 

River. Location of Survey. Miles. | Remarks. 

Rock River ...........|! Beloit to Horicon.... wa cece cen Oe ceee cues seecees 129 Profile only. 
Fox River............. 1Portage to Greer Bay ...... whee cane t eee ceec cece 130 ‘s ‘ . Beaver Dam River ... Fox Lake to Leipsic.............. 0... cece seen aes 8 s ‘s Chippewa River......|?Mouth to Flambeau, Wis........-..2..060066-.... 108 ‘§ °s . 

1Surveyed by the Engineers of the United States Army. 
*Surveyed by the United States Geological Survey. 

Because the physical geography and other conditions of northern 
Wisconsin differ so radically from those of southern Wisconsin, it 
has been deemed best to discuss the water powers of these regions | 
separately. 7
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| PHYSICAL GEOGRAPHY OF NORTHERN 

an WISCONSIN. | 

| | | GEOoLOoGY.* | 

The rock formations of northern .Wisconsin readily fall into three 

; classes—the pre-Cambrian crystalline rocks, the Paleozoic rocks, and 

| the Glacial drift. The preCambrian and Paleozoic formations are 

adjacent to one another, but the loose Glacial drift is distributed 

| irregularly over all the hard-rock formations of the, region. 

| PRE-CAMBRIAN ROCKS. _ 

The pre-Cambrian crystalline rocks consist of various kinds of | 

: igneous rocks, such as greenstone or trap rocks, granite, diorite,. | 

- rhyolite, schists, and gneisses, and varieties of metamorphosed sedi- 

| mentary rocks, such as quartzite, slate, limestone, conglomerate fer- 

| ruginous rocks, slate, and schists. The rocks here classed as pre- | 

Cambrian include all those often referred to as the Laurentian 

(Archean), Huronian, and Keweenawan series. The various kinds 

—— of crystalline rocks generally stand on edge, trend in various direc- 

tions, and form irregular belts and areas throughout the region. 

| The area of crystalline rocks covers the principal part of northern | 

Wisconsin. Its northern boundary is approximately parallel to and 

very near the adjacent shore of Lake Superior; on the west it pro-— | 

jects irregularly into Minnesota; on the south it extends to the cen- 

tral part of the State, and on the east it reaches within 25 to 40 | 

- miles of Green Bay. | : | : | 

| | The pre-Cambrian region is the highest portion of the State, and 

| in these crystalline highlands the large rivers have their source and 

2 Prepared by g. Weidman. State geologist of Wisconsin. 
.
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| | flow outward in all directions. The crystalline rocks are generally | 

hard. They do not everywhere have this character, however, and | 

oo the lack of uniformity causes much irregularity in the surface feat- _ | 

: | ures. High, rounded knobs of hard granite and quartzite dot the | 

a | surface of the region, and the abrupt variations in the character of _ | 

| the rock along the river valleys have caused the formation of numer- oe 

ous rapids and waterfalls. The slope of the pre-Cambrian region 

| ig relatively steep on the Lake Superior side and comparatively gen- : | 

tle toward the east, south, and west. | a | 

: | | PALEOZOIC ROCKS. a . 

The Paleozoic rocks consist of alternating formations of compara- | | 

a _ tively incoherent, friable sandstone and hard, compact limestone lying _ 

unconformably upon the upturned edges of the crystalline rocks and _ 

dipping slightly toward the north, east, south, and west—the dip . 

| thus being away from the broad central core of the pre-Cambrian Se 

| : region. The Paleozoic rocks of northern Wisconsin include the fol- — | 

lowing formations, named from the base upward: (1) Cambrian . 

| — (“Potsdam” ) sandstone, (2) “Lower Magnesian” limestone, (3) St. | | 

Peter sandstone, and (4) “Trenton” limestone. a , 

| The Cambrian sandstone is by far the most abundant Paleozoic . | 
| rock of the region. Along the shore of Lake Superior, where it is | 

generally called the Lake Superior sandstone, it forms a strip less | 
_ than a mile in width at the Michigan boundary, increasing to 15 

_ miles in width at the Minnesota boundary. For variable distances oo 
7 of 15 to 40 miles about the broad central area of the preCambrian __ , 

to the west, south, and east, the Cambrian is the principal surface _ 

rock. It is only adjacent to the shore of Green Bay on the east | 
and in St. Croix and Pierce counties on the west, that limestone and 

7 "sandstone later than the Cambrian occur to any notable extent. a | 
The surface features of the Cambrian sandstone district are : 

mainly broad valley bottoms, dotted here and there with a few | | 
a pinnacles of hard sand rock. In the region of the limestone, how- - 

- ever, the valleys are generally sharp and narrow, and the uplands 
| constitute the main portion of the landscape. The hills and sharp | 

a ravines in the limestone district are in sharp contrast with the broad, | 
graded valley bottoms of the sandstone district. | oe |
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GLACIAL DRIFT. 

The Glacial drift consists of a loose, incoherent mass of bowlders, - | | 

| gravel, sand, and clay. In some places the coarse drift is abund- 

: ant, while in other places clays and sand prevail. The drift has a 

very irregular thickness throughout the area. It was deposited upon 
the older crystalline and Paleozoic rocks during the several succes- — | 

sive glaciations in Wisconsin and the adjacent region. . 

Drift in variable quantity occurs throughout northern Wisconsin, 

being very abundant in the northeastern, northern, and northwestern 

parts of the region, while in a very irregular but considerable area in | 

the southwestern part the drift is very thin, | 
: The surface of a large part of the drift-covered region is very 

irregular and uneven, and consists of hills and ridges alternating 

| with basins, swamps, and lakes. In some places the drift. covering a 

completely obliterates the topographic features of the crystalline and | 

a Paleozoic rocks ; in other places it only modifies the older topography. 

Or the whole, however, the glaciaticn of the region exerted a con- . 

siderable influence on the distribution of the drainage lines and in 

| shaping the minor inequalities of the land surface. The ‘drift 

region, from the topographic point of view, may be divided into two 

general districts—one covered by the older drift series and the other _ 

* by the later drift. In the district of the older drift, the southwest _ , 

ern part of northern Wisconsin, there are no lakes or ponds, and 

| swamps are very rare. Here the topography is mature and the land | 

has good surface drainage. In the district of the later drift, how- 

oe ever, which includes the main portion of northern Wisconsin, the 

glacial deposits are abundant; ridges and hills of bowldery material 

- occur, and lakes, swamps, and sags are common. In this district, 

therefore, the surface drainage is often very poor and large amounts 

of water are held in swamps and ponds. Here, also, there are 

marked. differences in the surface features prevailing over large | 

parts of the district. Along its border is the terminal moraine, 

often called the “kettle moraine,” having a width ranging from 3 

or 4 to 20 miles and consisting of numerous drift hills and ridges 

closely associated with sags, lakes, and ponds. This terminal moraine | 

: extends across the entire continent. In crossing this portion of the | 

State it turns north a few miles east of Grand Rapids, thence ex- 

tends to Antigo, thence in a sinuous belt westward to Barron County,
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and thence southwest into Minnesota. Back of this terminal 
moraine—that is, to the east and north—are similar belts known as 

| “recessional moraines,” separated one from another by broad areas | 
having the general features of the hard rocks beneath. Between the 
moraine belts are broad tracts of sandy land, called “barrens,” which : | 

| _ cover considerable portions of the northwestern part of the State. 
| Along Lake Superior is a broad belt of nearly flat clay land which 

may be mentioned, though it has no influence on the distribution of 
the water powers of the region. | . | 

: | TopoGRAPHY. | : 

| The abundant water-power resources of Wisconsin are the result 
‘of its unique topography. A wide and comparatively flat highland — 

. ‘crosses the northern part of the State. This divide varies in eleva- 
| | tion from 1,900 feet in the eastern part to 1,000 feet in the western | 

part, and extends to within 30 miles of Lake Superior. From it the , 
rivers descend radially in all directions except eastward. Owing to | 

| the fact that Lakes Superior and Michigan bound the State on the 
| . north and east, while Mississippi River forms the southwestern and | 

| the larger part of the western boundary, all the rivers must need : 
oe find a low trough into which to discharge, and that at a short: dis- 

tance from their source. This condition results in a rapid fall and 
large water powers. : | 

. About 9 per cent of the total area considered belongs to the abrupt 
Lake Superior watershed and the remainder to the broad southeast, - — 
south, and southwest slopes. The divides between the rivers which 

_ drain this southern slope are almost imperceptible, in some cases 
being entirely lost in labyrinths of lakes and swamps. Oo 

“Fills over 300 feet in height are rare. A few ‘mounds,’ or 
isolated steep hills with extremely narrow bases, rise out of the a 
sandy plains of Jackson and Clark counties, and a few larger, more. 

: massive hills, one 1,940 feet above the sea, occur in the valleys of the | | 
larger rivers, besides the low, broad hills which form the crests of : 
the Penokee and Copper ranges. These hilly tracts do not cover 
over 5 per cent of the total area, while about 45 per cent is level 
upland and about 50 per cent is rolling country, of which a con- 
siderable portion is steeply rolling ‘kettle’ or ‘pot-hole’ land.”* , 

ang Roth ,Pilthert, Forestry fee pets 3 Northern Wisconsin: Bul. Wis. Geol. |
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The surface features are discussed elsewhere, under the head of | 

“Geology,” and also in connection with the drainage of each river. — 

- HyYpROGRAPHY. | | | 

— St. Croix, Chippewa, Black, and Wisconsin rivers drain 70 per 

7 cent of the northern half-of the State, an area nearly equal to that 

| of the State of Maine. The Lake Superior rivers drain only 9.3 per 

: cent and those flowing into Green Bay the remaining 20.7 per cent. | 

In general, each of the important rivers may be divided into three: 

divisions, differing widely in physical characteristics. First, the 

headwaters, marked by sluggish streams with low divides, fed by 

numerous and extensive swamps and lakes, frequently so interlaced 

| that it is impossible to trace out the river divides. Here many of 

| the lakes have dam sites forming natural reservoirs for the river | 

| below. Bowlder rapids are here of frequent occurrence. Second, a 

: stretch of maximum descent along the center reach of the river, | 

: abounding in numerous falls and long stretches of rapids. This part. 

of the river is always in the region of the pre-Cambrian crystalline 

) rocks, the southern border of which marks the lower limit of the . 

rapids. Third, the lower portion of the course, where for a dis- 

tance of about 50 miles the river flows through sandstone and lime- | 

stone, the descent being very slight. This region 1s, therefore, de- | | 

void of water power. In fact, the United States Government has 

improved the larger rivers along this reach for the purpose of naviga- 

| - tion without the use of locks. a 

| As compared with the upper Mississippi basin in Minnesota, the | 

area under discussion may be said to have a steeper grade, the mid- | 

| dle portion, containing the main water powers, having an average 

ee fall of 3 to 8 feet to the mile. Because of the storage effect of the 

. ) lakes and swamps, the low-water run-off is as high as from 0.3 100.8 | 

, ~ gecond-foot per square mile of drainage’ area. Probably about a | 

| third of the total rainfall finds its way into the streams. | | 

| The general use and control of these northern rivers for logging | 

purposes In the past tended to decrease the value of the water powers 

an by withholding the water at times when most needed. All logging 

on rivers is fast disappearing. Indeed, on many rivers, like the 

Wisconsin, it has practically given way entirely to railroad trans- | 

| portation. This leaves the rivers free for the permanent develop- | 7 

| _ithe only, important exception to this. jour inthe dalies of the Potsdam sandstone.
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, PHYSICAL GEOGRAPHY. : el | 

ment of their water powers. The effect on the stage of water which _ | 

these dams have had in the past suggests their enlargement, exten- ) 

_ sion, and systematic operation for the sole purpose of increasing the 

low-water flow. | | a, 

The United States engineers have surveyed 32 large reservoirs in 

| Wisconsin and have constructed five such reservoirs in Minnesoia. | 

The total capacities of the proposed Wisconsin reservoirs are as | 

| follows:* _ | | | 
. Storage capacity of proposed reservoirs in Wisconsin. 

| _ River. : Area of over- senone | | 

Oe Cubic feet. Cubic feet. | 

St. Croix... eeee cece eceeeeeeeeee 0 Geeeeeeeeeeseeseee eee: 2102,092 34,384, 000.000 
© Wisebnsin 2200000 IIL] MOAB 7855720002000 Ea 

| The intelligent operation of even a part of these reservoirs would — 

- _ have a marked effect in steadying the river discharge. This point 

| will be separately discussed in connection with the several rivers. It | 

may be remarked here that nature, by providing numerous swamps | | 

and upward of 1,400 lakes for this region, has accomplished unaided | 

, a decided regulation of the water supply. a 7 

| The availability of these water powers varies greatly on the differ- 

ent rivers, or even on parts of the same river. Those on Wisconsin ; . 

River, for example, are all reached by the Chicago, Milwaukee and : 

: St. Paul Railway, which parallels the river for 100 miles, and by . 

: other railroads at certain points. The powers on the lower Chip- 

pewa are likewise available; but as yet, because of the small popula- 

tion, the railroads have not built generally into the upper part of | 

the region. The rapid opening up of farms now in progress will 

soon bring a demand for better transportation. 

- | | Sorts.? : : a 

, The soils of northern Wisconsin may be grouped into seven readily | 

| recognized classes. | | 
Sandy soils are found in regions known as flood plains, and owe | 

_ their origin to the sorting action of flowing water as it issued from 
| the melting ice. The two largest areas of this type are found in , 

7 «sa Rept. Chief. Eng. U. S. Army, 1990. oe 
2Including 27,406 acres in Minnesota. 

8’ Condensed from F. H. King’s description in Northern Wisconsin Handbook. |



| 19 : WATER POWERS OF WISCONSIN. — Oe 

central Wisconsin. east of Black River and in the northwestern part : 

of the State. These soils are so coarse and open that nearly all the 

rain soaks into the ground, reappearing later at lower levels as | 

springs. | | . 

. Sandy loams cover a much broader area than the sandy soils, being | 

, roughly coincident in distribution with the Potsdam sandstone, from 

which they have in large part been derived. | 

Prairie loam ig a light, open soil, more closely allied to those _ 

: described above than to the following ones. It is usually underlain | 

by from 3 to 5 feet of coarse, open gravel. In northern Wisconsin 

: the largest area of this type is found in St. Croix County. | 
a Clayey loam is finer and contains more clay than the soils 

already described. Such a soil has a great capacity for holding 

water. ‘The area of northern Wisconsin covered by this type of soil 

| is larger than that occupied by any other variety.” : 

Loamy clay is still heavier and more clayey than the last, with 

smaller particles. There are three considerable areas of the soil in 

this region. | : oe | 

| ‘Red clay soil is the most peculiar, the finest grained, and heaviest 

in the State. It is practically impervious to water. Its areas bor- | 

der Lakes Superior and Michigan. | | 

| Swamp soil includes all swamp and marsh land soils. While few 

very large single areas are covered by these soils, the aggregate 

amount is probably not less than 2,500,000 to 2,800,000 acres. 

| Some of these lands are now covered by a growth of white cedar, 

others with tamarack and spruce, the latter being usually found on oe 

the borders of both tamarack and cedar swamps, while still others | 

are simply sedge marshes, some of which are yearly cut for hay. In 

: - many other swamp areas fires have killed the trees, causing all the 

small anchoring roots to die and decay, so that the winds have over- 

| turned nearly every tree. | | 

Many of the northern swamps are underlain by vast beds of peat, 

| while all have a thick covering of moss and humus. Both these 

| | factors play an important part in delaying the water in its journey 

to the streams. Plate — shows the location of each class of soil. 

| Forest Conprtrons- . 

: ~ Northern Wisconsin in its primeval state was a vast forest of | 

magnificent timber.” This could be said to-day of large areas. The |
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| | | central portion of this region includes mixed forest in which, though 
the pine has nearly all been cut, there still remains over 5,000 feet — SO 

| of hard wood and hemlock per acre, besides other timber equally oe 
_ valuable. The total area covered by forests of this grade amounts | 

to 8,000 square miles, about the same as that of the State of Massa- 
: chusetts. | 

_ Mr. E. T. Sweet* enumerates 34 different kinds of trees which he ___ 
| found on the Lake Superior slope alone. Additional species found 

: on the southern slope would increase this number considerably. 
_ The lumberman’s labors were first directed to getting out the pine, — 

| both because of its high value and because of the fact that he could 
a | float it down stream to market. This industry, including the manu- 

4 facture into lumber, had an jinvested capital in 1900 of $100,168,000 | 
and turned out a product valued at $81,983,000.2. This easily places. 
It as the most important industry of the State. Only two other 

| States exceeded this in 1900. In the same year, according to the 
: United States Census report, Wisconsin was the leading State of the | 

Union in lumber and timber products, their total value being $58,- 
. 000,000. The amount of pine timber is limited and already its 

_ production is waning. Its place is being taken, to a large extent,. 
by hard-wood timber, by cedar posts and poles, and by hemlock 
lumber and bark. The changes wrought annually by the lumber- 

| _ man’s ax and the succeeding forest fires are very considerable. The 
| recent appointment of a State forestry commission promises much 

| _ for the protection and fostering care of these great interests. 
| The once popular belief that this northern area was worthless after . 

the loss of its timber has given way in the past ten years to a gen- 
| eral confidence in its agricultural possibilities. This is amply evi- 

, | denced by the rapidity with which these lands are being opened up | 
by farmers and by their rapid appreciation in market value. In 

| 1895 only 7 per cent of the 18,000,000 acres of the northern half of | 
Wisconsin was cultivated. This region has furnished 85,000,000,- 
000 feet B. M. of pine lumber alone in the past sixty years. The | 
gradual clearing of the timber has doubtless had an effect on the run- 
off of the rivers. Under the changing conditions the rainfall will | a 

_ be less absorbed by the soil and will get to the streams in a shorter _ 
' period. This is especially true of the swamps, where the fires haye | 

burned the thick humus and moss which formerly delayed the pass- 

| “4 Geol. Wisconsin, vol. 8, 188, p. 328. | | 
2U. S. Census, 1900, pt. 1, p. 298. co
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age of the water to the lakes and rivers. It is only fair, however, | 

' to eall attention to the fact that large areas of the original timber | 

ee consumed by forest fires have been replaced by a second growth of 

both hard and soft timber, much of it in the form of dense thickets, , 

, which shade and protect the ground more effectually even than the 

original forest. 

a | | Crimatic CONDITIONS. | | 

| ‘TEMPERATURE. _ | | | 

The climate of this region is characterized by a large amount of | 

| sunshine, with high temperatures in summer and extreme cold, deep | 

| snows, and clear skies in winter. The summer heat and winter cold | 

are generally tempered by the influence of the bordering lakes. ae 

Lakes Superior and Michigan cover an area of over 54,000 square 

miles and never freeze over in winter. Although the prevailing _ 

-. wind is from some westerly quarter, this is so frequently broken up , 

| by the passing of storm centers from the lakes that both the tem- 

perature and the humidity of the air are affected by these great bodies | 

| | of water. Wisconsin rivers are generally frozen over between De- : 

cember 1 and March 30. The following table gives the highest and 

| lowest temperatures for each month of the year for the twelve years 

ending 1883 at places in or adjacent to this region: | 
. ” ’ e 

Highest and lowest temperatures for each month of the year for the twelve 

| years ending 1883.1 

. : : . : © > . Pes - : . 

, Locality. a 2 a i o = = bo a $ 5 8 
| ‘elalalalalil2)2)#lelaié 

Duluth: ‘ . 

Maximum.......... 51 57 62 75 91 | 92 99 93 90 73 65 - 5L 

Minimum...........| —38|—34]—26| 3] 26] 36 | 46 | 45 | 30 | 8/29) —3 

Marquette: | | | 
Maximum..........| 56{ 69| 70| s1| 92| 95 |100 | 96 | 97 | Sf] 66; 359 

: Minimum...........| —36|—e7|—14| 3| 22] 31 | 40.8) 39.7) 28 | 18)/—9] —2 : 

_ -«-Bscanaba: : | | | 

Maximum.......... 45 52 5? 65 831 88 92 89 84 Th 61 48 

Minimum........... | —26 | —82% 1 —20 2 2 | 34 | & 38 26 li 9; —%8 

Alpena: 
Maximum.......... 52 58 66 7 91 | 97 97 .| 92 | 9 83 63 56 

: Minimum........--- | —27 | —97|—14| 2] | 93.5] 45 | 40 | 29.3} @|—4) —15 

St. Paul: . | 
. Maximum.......... 49 59 | 68 82 94 | 94 | 100 98 94. 8&7 72 56 | 

: Minimum.......--.. | —31|/—32|—22| 7| 2] 39 | 46 | 48 | 30 | 15} —24 | —30 

La_Crosse: : | Oo 
7 Maximum..........| 59| 6] 72| 93] 96| 98 | 101 | 96 | 92 | S| 70| © 7 

Minimum.......--..| —43|—34| 23| |] 29] 40 | s | 44 | 31 | 18|-@1) —37 

1King, F. H., Northern Wisconsin Handbook, 1896.
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In connection with the sudden lowering of the winter temperature, | 

a most interesting phenomenon was observed on St. Croix River by 

- United States engineers in the early winter of 1882.1 | | | | 

| | “This was the apparently close relation between the temperature 

and the mean velocity and discharge of the stream, the stand of the 

water being at the same time nearly constant. In the early winter it 

was found that each cold wave which increased the thickness of the 

| | ice about one-tenth of a foot at a time was accompanied by a great 

| falling off of the discharge, to be followed by a partial recovery dur- 

| ing the next few days, the same phenomenon recurring with great 

. regularity at each cold wave. ‘The recovery of discharge being in 

each case only partial, the gradual tendency was downward until the 

apparent minimum was reached, when there was no appreciable 

| change for several weeks.” | | | 

| PRECIPITATION, | | 

The average rainfall for twenty-five years over the entire. State is 

| close to 32.3 inches, distributed by seasons as follows: Winter, 4.7 

, inches; spring, 7.6 inches; summer, 11.7 inches; autumn, 8.3 inches. — 
If the rainfall of the northern half alone be considered, these figures 

would probably need to be slightly increased. It is worthy of note 

, | that 60 per cent of the rainfall comes in the summer and autumn | 

| months, while the least fall is during the winter months. December,  __ 

January, and February are the months of minimum run-off, both be- | 

cause of smaller precipitation and because of low temperatures and | 

resulting deep frosts. Minimum run-off may also occur in very dry. | 

summers. | | | : | 

— In general, it may be said that the precipitation in Wisconsin ex- 
a ceeds that of Minnesota and Michigan and about equals that of Iowa. : 

1 Rept. Chief. Eng. U. S. Army, 1883, p. 1470. . .
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Fig. 1.—Distribution of Rainfall in Wisconsin :
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The following table shows some details of the distribution of rain- oO 

fall by months: | | - ) 

Average precipitation at five stations in Wisconsin for twenty years.1 

a 
| 

Pa . . - . : © a . e . . - . 

Datail. Ss; a; 8 oS 5 3 | a 3 s als 5 18 

. glalajaleleie\2le &|8 > 21/8 

PERCENTAGES. 
; 

° : | Distribution ....-| 106] 4.9] 4.3} 6.1] 7.2| 10.5] 18.8) 12.1] 11.0} 12.0) 7.9) 5.5) 4.9 

Classification of 
| 

days: 
On which rain 

fell— 
. 

Mean .......| 41.2| 43.0} 41.9] 40.4| 40.6] 43.7) 48.1) 41.1] 38.2) 41.7) 36.1] 39.3) 43.5 
_ Maximum ...) 56.5] 77.4| 79.2, 59.4) 50.3} 67.5] 70.0 66.2| 60.6} 70.0} 60.8) 71.0} 79.6 

Minimum ....| 27.0} 18.7| 11.3) 19.3) 21.9) 20.7| 30.6) 17.4) 21.3 15.9] 12.8) 14.9) 19.3 

- Without rain ..| 58.7] 57.9| 58.1| 60.2} 59.6) 56.3} 51.9) 58.9) 61.8) 57.6) 65.9 60.7) 56.5 

Trace to 0.25’..| 31.4) 41.1] 36.8| 32.4] 30.6] 30.€| 30.9) 27.6) 25.7) 28-4 26.2| 32.1) 37.7 7 

0.25’ to 0.50°.../ 510) 3.3) 3-4{ 4.1] 5.8] 5.3) 7.5) 5.8| 5.8) 6.8} 4.8) 38 3.7 | 

/ 0.50" to 1.00’...) 3.4) 1.4 1.5, 2.8| 3.0) 4.4) 5.7) 4.9/4.6) 4.6) 3.8 2.5, 1.7 
1.00’ to 2.00°...) 14) 13] 3] ed] 1.2] 1.8} 3.2) 2.0) 1.9) 2.6) 1.6 | od 

. 2.00’ to 3.00’...) io] ahs] T] BE fT RPG Bree ene] eee reedeerere : 

3.00’ to 5.00'...)  lalcocleeciccfeeeecefeeeeee] od fececee] Bf Df Reon eafeeeeredeeeers 

Over Bo cece ee] Dee ee fece enc fee eee efecceeeprccene|eeeeee|scecee|encees wR] ccceeleoeaee|seeees 

NUMBER OF DAYS. | — . cL 

Greatest consecu- 
tive— 

, . 

With rain ...../ 96) 12) 16/ 12) 13] «13 11] 13} 15] 18) 1} A) 
Without rain...| yg} gf gf 3f 38 gf 2 8 8 § 6 h UCRUlU UB 

INCHES OF RAIN. 
/ 

, 

The amount of precipitation is fairly constant for the winter and 

: | a portion of the fall and spring months, but varies considerably in | 

the summer months. | 

_ “Exceptionally dry periods occur about once in fifty years, when the | 

average for three consecutive years is 22 inches and the least for one , 

year is 13.5 to 20.5 inches. Dry periods occur once in twenty-five | 

years, when the average for three consecutive years is 24.2 inches | 

and the least for one year is 20.8 inches. Moderately dry periods 

occur once in ten years. The exceptionally dry periods are preceded 

by an exceptionally wet period, when the annual precipitation has 

been as high as 50 inches. This is followed by a period of moder- | | 

Oo ately heavy rainfall, with a maximum of 45 inches. Tihe last excep- | 

tionally dry period occurred in 1894 to 1896.” , 

The year 1903 had a moderately heavy rainfall. If the above cycle 

can be depended on, the next period of maximum rainfall may be 

- expected about the year 1908. - | | os 

Fig. 2 shows the progressive averages of the precipitation at Muil- | 

|  waukee for the past seventy years, computed by the formula—* | 

| a+4b+6ce+4d+e __. | | 
16 | 

1 Moore, W. L., Rainfall of the United States: Bull. D, U. S. Dept Agriculture. 

 » Kirchoffer, W. G., master’s thesis. | i 

3 After Blandford. See Bull. D, U.S. Weather Bureau. i
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“where c represents the rainfall of the year in question and b anda 
: stand for the rainfall in the two years preceding, while d and e rep- 

resent the rainfall of the following two years. 

| This curve makes clearer the nature of the rainfall cycle. 

. i { ™~ < 
S OQ - 9 w 3 | 

, , N AAD My Ra Dy Gy we Gly Ww S} | | | AGAIN DSOSLNCKARLE $ | | 
NNNNNNNNANNENNNND I/835 | 

rT errr rr "36 . EERE si PTT eerso33] Ce | Sots PCC reer) Se. Tee PRC eer} 35} oe | PETC 333 | . | : COC ACS af | a | EERE a2) . : 3 , , CECT ete 35 | | . | CCC N CCRC ots Se | ; PCPA rss | | COATS Se} : . APRS Eee eee : — Ceeerrsecosrrrr ese a CECE eee 49 , | COO EC yeso A 
: , POC ss | FLEECES 33 | 

POCEC CEC Cee 54! | CCCP EC eee oto 5 , Cees Ss | | PEEPS Ss? 
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: ECC eee rere] Se , : COC esol . COCs 
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L | EPEAT cece eee] SS 
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| | PCCP Seer eee) a , . CECE ACE eso 
COTTA eee eh 7 57 | | CCPC) Se 
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CEP SSE rr 4 | | CECT BBE 8 COCO E ec eeececceceassSs | | . . : PEEP See 77 

| CCPC (58 
. a CCCP eee EEE Se I. | 

PEC Ce pao | 
CECE ECE RS EE er a | | : 
PEC Tere 
POPE 83 
POPPE re eer és 
CACC Se SOP 85 | COTTE Preece eee Be | : | CEE 87 
COCOA eee HA 88 . : | PoP eer PER 89 | PECEEREES PPT rT T1890 
PCOS ee 9° . | FCCC POPP 92 
PCC TTT 9s | | COCOA EET A] oS | | POCO Petes os 
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. Wig. 2.—Chart showing rainfall at Milwaukee, 1837-1904 .
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- Inthe following table are shown the long-term precipitation records 

of four typical stations in this general region. The rainfall at Mil- 

: waukee appears to be considerably less than the average of the State. 

Precipitation at Milwaukee and Embarrass, Wis., and Duluth and St. Paul, Minn. 

“Mil. | Em- | Mil- | Em- | 
' Year. wau- | bar- Du- St. Year. wau- bar- Du- St. , 

kee. rass. luth. Paul. kee. rass. luth. | Paul. - 

td | 

WBS ccccccece| OB |eccecececleccecscssfeccecceee!| IQ77 ceceseeee] 46.2] 84.4] 34.3] 28.7 | 
146 | 9g (LITT o |] ag7g Sl} 38.3] 37.6 | 28.1] 22.6 

: 147 | beta IIIf asva cl} 24.9] 41.6] 45.5] 82.5 
1848 ...ccenee BBB | cccccccclecccccccelescccccee || L880 ......0ee 30.0 49.8 38.2 29.8 

1849 ....-.00- BLL icc cece cele e cece eee l[eceeeeeee|| LOBL 2.0.0... 39.1) 57.4 37.6 39.2 

1980 | bea (LITE S|] gga ls} 98.4] 49.0] 38.0] © 23.1 
1851 |) 80.4 |e cccccccleccccces[eeceveeee|| 1883 vc.c.c00.] 2005] 48.2] 28.2 | 26.5 
1852 ..ceeeeee 99.3 |. cccccccleccccccccl(ecccecers|| 1884 .........| 380.6 62.1 35.8 26.1 

1950 i) boo LITT 0 |) 1885 eee] B26] 42.6 | 20.0] 25.3 
1964 lL gar (IIIT oe. |) 1886 cece] SLB] 45.4] 88.3 | 22.9 
1955 | 86.01.22!) 1987 cee] 80.5] 48.6] 28.5] 25.9 
1866 | bolo (ETSI) age occ] 28.5 | 48.9] 27.8 | 25.8 
VOT cccccccee|, BOD [rccccccccleccccceccleceeeecee || LB8O weeeeeee. 31.7 33.8 32.0 17.1 

1858 .cccecess M4.9 |i cccccccclecccccccc(ecceceess|| 1890 0.20006. 30.1 - 44.0 24.1 | 23.5 

1959 | as LINES “agi |] aot vee | 29.8] 41.8} 20.5} 91.8 
- 1860 ....005.. QAO |r cccccccelecocccaes 84.2 || 1892 ......... 35.0 44.9 28.5 32.6 

et) Bg WI eziz] 30:5) 1g98 eee] 82-9] 2B] 8.3] 26.0 
ioe Beg LITE) gala | gala | 1got cep OM fe BELT | 25.8 
1863 .ccceecee| BL.B jee weee 22.8] 15.7 || 1805 ......... 24.9 16.7 22.3 — 24,8 

1864 ......00. 27.8 28.9 al7.8 14.9 |} 1896 ......... 29.0) : 82.4 27.1 34.7 

1865 cece oeeee 30.1 36.3 - 20.9 98.1 || 18907 ......... 31.0 25.3 30.9 30.5 

1866 ......00. 34.0 34.5 30.6 27.9 || 1808 ......06- 32.4 28.1 19.7 | 25.3 

| 1867 |) eke |) 20.01 9-27 | 88.6 || 1809.2... | OB] ATH] 80.5 | 27.5 
1868 21] eg4 | Bai [eee eee 90.7 || 1900 ......02.] BOLD foe... | PRT] 84.2 
1860: co.cc cceee 37.8 89.3 |. cccccees 32.2 || 1901 .....6... 18.1 |......00. 26.7 25.8 

"1870... eee 26.6 41.9 |.....006. 32.1 || 1902 ......... QB.G low cceees 26.1 31.8 

ja ) peta | oarir | ate’ | 30.7 [f 1908 oe] BBA eee eee | BO] 87.9 
BTA .ccccecee 26.2 28.5 30.1 29.6 || 1904 .2.-..... QD. fe ccecceee 24.5 34.1 

. 1973 ....sceee 30.6 35.0 38.8 34.6 || 1905 ......... B2.2 |erececeee 35.8 35.8 

a7 TE bog] silo |) 86.5 | 85.5 || 1906 2.2.2.2] BOD... | 28.8 | 83.2 
1875 ..ccccece 35.6 43.9 27.0 30.7 1907 .ccceees B4.3 |. eeeeee 25 .D |. ccccccee 

1876 ......06- 50.4 48.9 32.3 23.6
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| kointoll in lnches | 
| ° 5 8 S 8 3 S 1ec9 2 ® 2. , ef, +. 2 . 

70 A A | | | 

a Ss | 

| oy A ST | . 

— + p 

; | 7 —____.. jj | : 

| 18 | | | | 
<<<) | | | 1880 sc pS } | 

8/ a | | 
ge ree ere nn . | 

| 83 ES rT | 

86 a | . ‘ } 
97 es | | . 

1890 a | | 
91 a | | { | 
92 a 

. | | 
| 93 

. : 

97 —_—_______ | 
¢: 

a i ) 
99 SS See | . 

03 LT — 

O4 | | 05 ————<" of | 

A, 7 | 

cS 8 , 68 8 s 8 . 
. Fig. 3.—Annual rainfa!l at Madison, Wisconsin. * .
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| | FOX RIVER SYSTEM. _ | | | 

| DRAINAGE. , 

Lake Winnebago, the largest inland lake in Wisconsin, divides Fox 
a _ River into two radically different sections, the upper and the lower 

_ Fox. The upper river approaches from the southeast to within about 
, a mile of Wisconsin River at Portage, then turns to the northeast on _ 

its course to’ Lake Winnebago. It winds, with low banks, through | 
broad savannas having only a gentle slove, passing a total distance 

_ of 25 miles through three long lakes before reaching Lake Winnebago. | 
| “Mud Lake, Buffalo Lake, and Lake Puckaway, have been caused a 

by the deposits of affluents which the main stream has not been able — 
a to wash away, plainly indicating that the present upper Fox did not - 

| erode its course, for it has not even the power to keep itself free, but. | | 

ae instead is filling up. Lake Butte des Morts and Lake Winnebago | 

are depressions which the present tendency is to fill up.’? | | 

Major Warren’s hypotheses for these peculiar conditions have been | | 
- widely accepted, and are so interesting that they are here given: | 

‘We have only to suppose that all the waters of Lake Winnebago | 

basin (including that of the upper Fox) formerly drained to Wiscon- | 

sin River; that a slow change of level’ in this region elevated the 7 | 
| southwestern part and depressed the northeastern part till a large - 

lake was formed, which finally overflowed, forming the course of the | 

lower Fox. This explains the present doubling back in the course 

| of the upper Fox and tributaries, and it accounts for the close re- | 

lation and yet opposite courses of Fox and Wisconsin rivers. As the | 

| level changed, the erosion at the outlet. could not keep pace with it and | ' 
so prevent a lake forming, because a granite ridge lies near the surface SO 

- between the Wisconsin and Buffalo Lake. When the lower Fox outlet , 

formed, the loose material covering the rocks rapidly gave way and 

| - "2 Warren, G. K., Rept. on Wiscensin and Fox rivers, 1876. _ | | , |
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lowered the lake level down to the rock, which now (1875) keeps it 

: to its present level. The period of this change was post-Glacial, be- | 

- -—- gause this alluvial terrace is free from Glacial drift which it could | 

not have been if formed before in a region like this, surrounded by. | 

Glacial drift deposit.” ~ : Oo 

UPPER FOX. : : | _ 

Fox River descends only 35.3 feet in the 106.8 miles between Por- 

| . tage and Lake Winnebago—an average’ fall of less than 0.5 foot to 

the mile. | | | | 

| | The following table shows the river profile in detail as given by 

United States engineers: | | | 

Profile of Fox River from Lake Winnebago (Oshkosh) .to Portage lock (Fort | 
— Winnebago). - | 

: a 

Distance— Descent between 

; TO Elevation ns 

Station. . From above sea . 

—ypake | Betweon | level. | Total. | Per mile, 
| |. bago. 

| : Miles, | Miles. Feet. Feet. Feet. 
Lake Winnebago.... 1... ...e cece cee sees re 746.1 |... 026 2.) 
Eureka lock, crest......... 222 cece seeese 24.6 | 24.6 748.8 2.7 | 
Berlin lock, crest......2......225 cece ees 32.9 8.3 750.6 1.8 |. 
White River lock, crest................. 42.9 10.0 155.7 5.1 . 
Princeton lock, crest (Lake Puckawa). 52.3 9.4 | 760.2 9.4 \ 0. 42: 
Grand River lock, crest. ...........-..- 73.0 20.7 1 763.9 3.7 =“ 

: Montello lock, crest (Lake Buffailo). .. 76.3 3.3 768.9 5.0 | 
Governor Bend lock, crest. ............:. 100.4 24.1 —  TT4.7 5.8 
Fort Winnebago lock, (Portage),....... 104.6 4.1 780.5 3.8 | | 

. Pertage lock.........ceceeeee cere ee nee 106.8 | 2.2 a 0.9 |. 

Fox River has been improved for navigation by the Federal Gov- 

| ernment along this entire distance by the building of 10 locks, but the | 

| slight fall gives few opportunities for water power. 

| The first dam on the Fox is at Pardeeville, where a head of 14 feet 
a is available. Wisconsin River is about 10 feet above Fox River at | | 

Portage, and this fall could be utilized by a dam near the Fort Win- | 

. nebago lock. A considerable quantity of water could be discharged | 

7 through the canal with safety. _ | 7 | : 

At Montello, 28 miles below, a turbine is installed under a head . 

, of 3 feet, developing power for a gristmill. No developed power 

| - is in,use on the river below this point. OO
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The three principal tributaries of the upper Fox have a fall of | 
cee about 250 feet—much greater than that_of the main river; they are _ 
a all found on the north side. These branches, Montello, Mecan, and _ 
— White rivers, start as clear, steady springs, running from the sand 
ee ridges of the drift covering that portion of the basin. They are each - 

| about 20 miles long, and would be unimportant except for the fact 
| that their fall, combined with their steadiness of flow, makes them of 

considerable value. a | | | 

| _ Montello River joins the upper Fox at Montello. A dam at this | | 
_ point has a head of 11 feet, furnishing power for a flouring mill and 

, a woolen mill. This head could be easily increased to 16 feet. 

| The following table shows the principal developed powers on the © 

tributaries of the upper Fox. , | 

| Developed water powers on tributaries of upper Fox River. | 7 

| _ Location and stream. Owner and use. | Head, | H. P. ° 

- Hatton, Little River....................| C. F. Stollyman, flonr and feed....... 10 33 
. Lawrence, Duck Creek.................| C. E. Pierce. flour and feed........... 11 70 

Manchester, Grand River..............| G. Pfeiffer, flour ............ sees cece 12 45 ' 
Marblehead, De Nevue Creek..........| D. I, Williams, flour and feed......... 30 30 

. Markesan Grand River ...........| P. Wieski, flour and feed.............{ 11 30. 
Oxford, Neenah Creek..................| L. Larmer, flour and feed........ .... 9 70 

Do _........... eee ewes eee} H. E. McNutt, fiour and feed:.........| © 14 190 
ae Pine River, Pine Creek......... .......’ Skinner & Johnson, flour and feed.... 14 60 | 

Poysippe, Pine Creek.............. ....] W. H. Paulsen, fiour and feed........ 9 70 , 
Princeton, ditch from Mecan river | Teske & Zierka, flour, feed and elec- 

| | tric Wght..... 0s. cess cess seeeeeeeeeee! 19 180 
Ripon, Silver Creek ........... ... ....| Nohr Milling Co., flour and feed...... 12 120 . . 
Saxeville, Pine Creek... . ............| B, W. Heald, flour and feed .......... 10 54 
Waumander, Waumander Creek..... “| A. G. Ochsner, flour....... 2. ........ 15 27 
Wautoma, Mecan River................| William Henke, flour and feed....... 8 36 ; 
Westfield, Montello River..... .... vee] Cochran & Nettinger, flour and feed.| — 10 | 85 

: | LOWER FOX. 

. | | GEOLOGY anp TOPOGRAPHY. : 

East of Wolf River Valley is the more prominent though similar | 
: valley of Green Bay and Lake Winnebago. In pre-Glacial time it . 

must have been much smaller in size, having been excavated to its - 

present great size by the glacier. Lake Winnebago alone covers a 
: _ about 200 square miles, while the area of the connecting valley be | 

a low (lowet Fox River) is 400 square miles. | 

| The western slope of both valleys is gradual, but the eastern slope 

| - 1s precipitous, being cut out of the soft Cincinnati shales overlain by a : 

a the hard “Niagara” limestone. The bed is the hard “Galena” lime- © 

_ stone of the “Trenton” series. The eastern side of the lower Fox a



98 . WATER POWERS OF WISCONSIN. | 

| River drainage basin rises abruptly 100 to 200 feet above the water 

a in Green Bay, and continues as a line of cliffs along the eastern _ 

| shore of the present Lake Winnebago, and thence southward, though oo 

largely covered with drift in the southern part of the State. The 
7 glacial action sent down an immense ice sheet, cutting out the valley 

of Lake Michigan, while a branch tongue gouged out Green Bay 

_ Valley to its present size. On the peninsula between Green Bay 

: and Lake Michigan was formed the prominent Kettle Range, a 

medial moraine. at : . 

_ The floor of Green Bay Valley has a rapid rise, Lake Winnebago 

being 166.7 feet above Green Bay. The portion of the old valley : 

now occupied by the upper Fox was largely filled, with drift, and it 

seems probable that to the action of the glacier in cutting down the | 

| intervening “Lower Magnesian” rampart and in, partially filling 

7 the upper valley of Fox river is due the change in the flow of up- : 

- per Fox and Wolf rivers through the newly enlarged Green Bay Val- 

| | ley to the lake. It is also likely that the change in flow is partly due 

| to a depression toward the north, which occurred during or after the _ 

‘Secession of the glacier, as suggested by Major Warren. This de- | . 

| pression caused an advance of Lake Michigan, which rearranged the 

— _ drift and deposited the red clays. By means of the latter this ancient 

shore of the lake can now be traced northward beyond Shawano, on 

a Wolf River, westward up Fox River above Berlin, and southward - 

to a few miles north of Fond du Lac. Lake Winnebago is a com- 

paratively modern reservoir, formed in the valley by the deposition | 

| of glacial drift. | 

| : | ~ PROFILE. | 

The following table gives ‘in detail the profile of the river to-day, | 

, after the extensive navigation improvements by the United States 

a Government. a | 

a _ These improvements have changed the river into long stretches of 

| slack water, with perhaps short rapids at the foot of a dam, except 

| at Grand Kaukauna and Grand Chute, the site of the city of Apple- a 

. ton, where the rapids are passed by canals, while the river flows over 

So its original steep bed. ~ |
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. Profile of Fox River from Lake Winnebago (Menasha) to Green Bay. 

| oo Distance. Descent between 
Eleva- ' points. 

. tion jE . 
Station. above |. — 

From |Between |sea level. Total Per | 
Menasha| poiuts. otal, mile. 

| Menasha dam, CreSt ..........c. cc ccc cece cece: 0.0 |.ccceseeee] 46.1 |occsssceeclececccvcce | 
. Appleton upper lock, crest.........cccceecees 5.1 5.1 736.5 9.6 1.9 | 

- Appleton locks, fO0t ........ ccc cece eee e eee 6.3 1.2 699.7 36.8 - 30.6 
Cedars lock, CreSt ........... cece eee eeeeees «OA 3.3 699.7 | 0 .0 
Littlechute locks: . 

CLOSE .occececcse eee eeeeee sees ee eeeecesseeeeee 10.6 1.0| 690.0 9.7 9.7 | 
| FOOt .ecssesecesesesecceeeeeetttersesseeteeees] 116 1.0] 653.8} 36.2 36.2 

Grand Kaukauna locks: 
oe  — CTOSE cece cece cee cece cece ee ee eens ceeeeeeeees 13.3 1.7 653:.8 0 0 

C0 0) Sa 14.2 9 603 3 50.5 56.1 ° 
Rapide Croche lock: . 

. CLOSE ceeeccccccccccecen cess ce ceeeccseestesseeel = 17.9 BF 603.3. 0 0 . | FOOt .ecccsseeccsvccesesseeeccsesesesscesssees] 179 .25| 598.9 9.4 37.6 
Little Kaukauna lock: . 

| CTESE cece cceces esse cece cceeeeeteneneeeeecs 23.9 6.0 593.9 0 0 
" Foot SOSH EEOC OH HOEOC HEHE CEH EEE ED EEE EE OD DEEL OOS 28.9 02 587.7 6.2 31.0 . , 

Depere lock: . | 
e CLES ce eeeecseceeeeeecneeeeteeeensteeeeeees 29.8 5.9 587.7 0 0 

FOOL cecccevecsccccceecsscecceeesssssseccecuses 29.8 0 579.4 ns 
a - Green Bay Steet e eet e cece e eee e ete e ee en cee eeees 85.2. 5.4 579.4 | 

RAINFALL AND RUN-OFF. | | 

The United States engineers have maintained a gaging station at 
Kapide Croche dam ever since March, 1896. The assistant engineer 
in charge, L. M. Mann, states that the crest of the dam at this point | 

_ 1s well suited for a weir. Care is taken to read the gage five times 
daily, the mean reading being used to calculate the daily discharge. 

| According to these records the mean low-water discharge for the 
| past eight years was 1,409 second-feet and the average discharge 

| | 3,007 second-feet ; 2,660 second-feet_ may be regarded as the ordinary | | 
: flow of the river. Because of the steadying effect of Lake Winnebago —— 

| and the lakes above, formed by the expansion of upper Fox and Wolf | | 
rivers, the discharge of the river is remarkably uniform. At Apple a 
ton the ordinary variation from low to high water is scarcely more | 

| than two or three feet throughout the year. | | 
| The following table gives the maximum, the minimum, and the | 

| average flow for each month for nearly nine years, ending December, 

' 1904, as measured at Rapide Croche dam, and also the rainfall and 

: run-off for the same period: | _ | 

1 From United States engineer’s profile of the river. . . 

| / . | | | |
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Estimated monthly discharge of lower Fox River at Rapide Croche dam. 

7 [ Drainage area, 6,200 square miles. ] 

Discharge in second-feet. Run-off. | Rainfall. 

. Per cent 
. . Month. . _. Second- of rain- 

Maxi- Mini- Mean teet per | Depth in fall. 
| mum. mum. . square inches. Inches. - 

mile. 

1895. sy 
JAMDUATY......-00-- | 4,972 2,262 | 8,981 0.684 |. O.781 |. ccc cece ccslsccecevccccs 
February..........| 5,201 2,545 4,320 - 697 |- oTQE lve cece cece lees ccecceece 
Wrarch............../ 5,796 - 2,062 3,947 637 TEA | cc cc ccc cceslcacccccccces 
April...............| 12,706 3,076 8,510 1.37 1.58 | eee ec cece clecceceeccees | 
May............06--| 6,386 4,233 5, G10 905. LOL |r cccccc ccc |e ccccccccces 
JUNE......5......06.| 15,416 6,628 12,760 2.06 B80 |cccccccceccleccccevevece 
daly................ | 11,982 3,451 7,612 1.23 1.42 pec eccceresclassovacccees 
August.............| 5,173 3,047 4, 424 714 823 | ce cccccecculsccccccececs 

. September.........| 5,072 | %, 242 3,988 . 643 TIT | cc cece ec cee lec ccc ceceece 
: @ctober............| 4,185 2,071 3,417 551 G35 | cece cece le cece cc cceee 

1896. 
a Bfarch..............| 1,739 697 1,284 207 239 - 1.14 21.0 

April.............../ 1,766 406 | = 940 152 .170 4.39 3.87 
May... ccc ccccccceee | 45246 1,563 3,140 .506 583 5.23 11.1 | 
June............... | 4,605 2,173 3 , 726 601 .670 2.75 24.4 

, Daly ....... cece eee 3, 863 880 . 2,787 450 |. 519. 3.09 16.8 
. August.............| %,607 123 _ 1,470 237 273 3.09 8.83 

September......... 390 9 146. 024 027 3.23 84 
October............| 1,888 145 1,065 172 198 2,55 7.76 . 
WNovember......... | 2,882 985 2,007 824 .362 3.06 11.8 
December..........| 3,558 838 2,367 . 382 440 |. 1.04 42.3 ° 

THE YOAL. ccc. [eee cece e [eee e cece reece [rere eee ec eee iececnecceealeececenecere QWD.5T Lic ccccccces 

1897. 
January........... 3,795 1,512 2,762 445 513 1.37 of. . 

February..........| 3,522 1,297 2,765 446 464 1.17 39.6 
March.............., 5,344 1,160 2,711 437 504 9.19 29.1 

. April...............| 8,728 - 3,296 6,132 .989 1.10 |. 2.00 55.0 
May.........cccc0e-| 5 d44 2,519 4,016 643 747 1.74 42.9 
Jane... ...cccccucee) 49749 2,032 3,246 524 585 5.06 11.6. ° 

Duly ............00.- 4,071 1,297 3,200 516 595 3.51 16.9 

August.............) 3,230 116 1,881 303 349 2.00 |- 17.4 

September.........; 1,588 272. 833 134 150 2.53 5.9 
@ctober............| 2508 209 1,424 | .200) 265 2.15 12.3 

. Wovember..........| 2,664 861 1, 862 300 335 - 1.50 22.3 

December..........| 3,770 806 2,314 878 . 430 86 50.0 : 

The year..... 8,728 ~ 116 2, 762 445 6.04 | 26.08 23.2 . 

January........... 3,158: 1,425 2, 559 413 476 71 67.1 — 
February..........| 3,196 1,494 2,359 38 397 1.21 32.8 

Marceh..............| 32872 1,782 2,968 479 BB 2.18 25.3 
April............... 5,692 2,568 4,079 .658 134 2.02 36.4 
May..cccccccccccees 6, 852 2, 204 4,743 165 . 882 2.75 32.1 

June................, 4,969 1,604 3,216 519 579 3.84 15.1 
July.......ccccc eee | 25538: 438 1,571 «253 292 3.09 9.45 
August............. 2,805 - 866 1,817 293 2339 3.00 11.3 - 

September.........| 1,795 442 1,088 175 | 195 2.36 8.25 
October............| 2368 3883 1,201 194, 2224 ' 3.15 7.10 

- Novembetr......... 2,725 1,234 2,213 OD? .398 1.49 26.7 
Becember......ccee| 22305 . 994 2,175 ool - 405 .30 116.0 

The year.... 6, 852 383 2,499 403 5.47 26.15 - 20.9 

1899. 

° January........... 2,417 T71 1,905 307 ood 1.12 31.6 

February......... 2,310 1,014 2,075 .oB5 349 . .90 - 38.8. 
 March.............| 3,435 995 2 , 252 863 418 2.31 18.2 , 

April.............. 5,707 1,447 3,657 . 590 .658 3.00 — 21.9 

May............... |. 8,767 3,787 6,209 1.00 ~ 1.15 3.08 37.3 
JUNE... .......0008. 8,751 4,018 6,298 {02 1.14 5.40 21.2 
JULY... ccc ce ween 5,171 1,741 3,786 . 611 704 3.29 21.4 
August...........- 8,505 791 1,836 296 o41 2.73 12.5 . 

September........ | 1,437 707 988 . 159 177 _ 2.68 6.60 © 
October............| 2,079 398 1,144 185 213 3.02 7.05 

‘November......... | 2,648 613 2,119 .342 . 382 74 " BLE. 
December..........| 2,572 105 2,042 -329 ag | 1.47 25.4 

. The vear.....) 8,767 . 105 2.959 461 6.26 29.74 91.1
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Estimated monthly discharge of lower Fox River at Rapide Croche dam—Con. L | | 
, ' . 

—— “ Discharge in second-feet. Run-off. | Rainfall. 

. Percent | . a it Month. Maxi Mini Second: Devth i of rain- 
axi- ini- eet per epth in all. mum./ mum, Mean. square | inches, | ches. 

. mnile. 

| 1900. Le 
January........... | 2,684 841 2,174 351 405 74 54.7 February..........| 3,024 1,044 2,247 362 377 1.56 24.2 March..............| 3,677 1,110 2,556 412 475 1.09 43.6 . April...............| 4,355 1,107 3,414 | 5d], 615 2.82 21.8 . May.....ccccccceees| 4,054 1,388 2,976 - 480 553 1.61 34.5 
JUNE. ..........2002., 2,208 208 873 141 157 2.68 5.86 | JULY. ......cce0ee0e.| 2,418 131 953 2154 .178 6.45 2.76 : August.............| 2,646 1,057 1,831 205 340 | 4.30 7.91 
September.........| 3,518 1,107 2,021 326 364 «6.17 ; 5.90 
October............/ 8,086 1,734 5,230 S44 - 973 7.08 13.7 November.........| 3,597 4,948 &, 062: 1.30 1.45 1.57 92.4 . December..........| $,222 1,663 4,353) 702 .809 69 117.0 

The year.... | 9,597 131 3,058 493 6.70 36.76 _ 18.2 

1901. Y . 

January........... | 4,949 1,989 3,526 569 656 | — 90 72.9 , February..........| 4,684 1,825 3,773 609 634. 46 138.0 
March..............| 6,481 1,742 — 8,839 -619 714 3.04 23.5 April...:...........| 12,083 2,469 8,960 1.45 1.62 79 205.0 
May... cccccccccess 6,905 . 3,453 4,994 805 928 2.72 34.1 June................| 5,087 1,741 3,723 ~ .600 669 4.62 | 14.5 SuUly.... ccc. e eee eee | £7557 - 2,045 3,501 . 565 651 6.41 10.2 . August......,......| 3,846 1,130 2,176 301 405 2.383 17.2 a September.........| 1,687 675 1,221 197 . 220 3.96 5.56 
“October............| 3,873 9,910 2,501 411 ATA 2.93 16.2 November......... | 3,873 1,640 3,256 2O2D 986 * 1.25 46.9 ‘December..........| 3,672 1,464 2,768 446 514 | 81 63.5 

The year...../ 12,083 |  — 675 3,691 .596 8.07 30.27 | 26.7 . 
7 1902. | , 

_ -JANUArY........... | 3,136 765 "2,263 365 421 69 61.1 , ; February....... ... | 3,480 696 2,142 345 .359 1.58 28.5 “Marceh............. 4,019 1,135 2,892 - 466 537 1.50 35.8 April...............| 3,252 947 2,335 377 421 2.42 17.4 “May.....scecceeeee.| 12,317 1,471 4,935 796 .918 4.02 22.8 JUNC... ccc ccccccce..| 11,868 3,491 6,930 1.12 1.25 3.89 ‘32.1 July................) 5,708 1,647 4,304 - 694 .800 5.47 14.6 a August.............| 4,086 1,311 2,896 467 588 1.40 38.4 ‘September.........| 1,865 515 1,266 204 . 228 2.81 8.11. . “October............| 3,024 | 435 1,818 293 339 1.94 17.4 November.........) 3,184 756 2,304. 386 431 2.90 14.9 : ‘December......... | 3,100 |. 892 2,274 367 423 1.9 . 21.9 

The year.... | 1%,317 435 3,087 -490 6.66 30.50 21.8 

| January...........| 3,756 1,206 2,760 445 519 | 47 109.5 | February..........| 3,652 1,675 2,949 476 496 80 - 62.0 “March............. 
April.............../ 9,297 3,896 6,500 1.05 fir | 9 3.14 37.3 - May.............0+6| 7,378 3,043 5, 632 . 892 1.03 5.87 17.5 oO : : June............... | 6,791 2,656 5,061 816 910 2.14 49.5 July...........-.6../ 5,571 1,856 4,124 - 665 767 ‘5.47 14.0 August............./ 4,449 1,438 3,446 556 641 6.23 10.3 September.........) 5,519 1,829 4,321 697 .778 5.91 13.2 | October............| 5,826 2, £90 4,686 .756 872 2.75 31.7 November.........| 5,077 | 1,733 3,686 505 664 1.14 58.2 Wecember..........! 3,702 1,319 | 2,885 465 -536 1 75.5 

| The year....' 9,297 1,206 4,148 669 9.00 87.75 |: 24.1
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. Estimated monthly discharge of lower Fox River at Rapide Croche dam—Con. 

; | Discharge in second-feet. | Run-off, Rainfall. 

Per 
. Month. Maxi Mini | Second. , Depth of reine 

axi- ini- eet per epth in 
mum. mum. Mean. equate inches. Inches. fall. 

mile. . 

1904. 

January........... | 3,869 1,185 3,074 496. 571 .38 150.0 
February..........| 4,134 1,565 3,128 05 545 1.45 37.6 
March............. | 7,425 1,724 3,398 . 548 632 1.80 35.1 
April...............| 9,687 1,612 §,669 1.08 1.20 1.86 64.5 
May.,.....e.eeeeeee| 11,682 4,456 8,707 1.40 1.61 5.98 27.1 . 
JUNE.............6..) 9,798 2,336 6, 682 1.08 1.20 3.99 30.1 . 
JULY............0026] 4,111 1,416 3,105 OL |. 573 3.98 14.5 
August.............] 4,043 1,551 2,985 -481 554 3.01 18.4 

September.........] 2,681 988 |. 1,854 299 334 5.75 5.81 | 
October............] 6,434 1,324 3,457 .558 643 4.73 13.6 
November.........| 6,935 1,667 4,056 654 .730 .30 243.5 

| December......... | 4,594 1,812 3,618 584 73 | 2.13 31.6 ) 

The year.... | 11,682 988 4,228 682 9.270 35.31 26.2 

January........... | 4,972 | ° . 2,262 3,877 625 738 | eBL |... cece eee 
_ February...,......| 5,201 2,545 4,321 .696 - 726 1.02 |...cee cece 

March............. 5,796 2,098 4,009 . 646 745 1.65 [occ cc cccccee 
April............... | 12,706 3,076 8,409 1.371 1.529 1.20 Lecce ene 
May.........-..----| 6,507 4,283 5,614 905 1.068 6.82 |......ceeeee 
JUNE... . ccc cece ence: 15,416 6,628 12,210 1.969 2.197 TiTT lac aces neces 

JULY. 2... 2. cece ee ee | 11,982 3,451. 7,616 1.228 1.449 45D |i ccccccenece 
AUSUSt........2066. 5,173 3,047 4,424 713 S41. 4.43 |o.c cc ececece 
September.........) 5,072 2, 242 3,994 644 719 QAd | ccccccccees 
October............| 4,185 2,072 3,418) 551 .650 QB | ccecceceees | , 
November......... | 4,294 2147 3,638 586 . 654: BBL |r.ccccccecece 
December..........| 4,421 1,851 3,461 .558 .658 1.56 |... cece eee 

The year.... | 15,416 1,851 5,423 874 975 36.86 |..cccceeseee 

1906. . 

January........... | 4,637 1,748 3,699 596 .703 ZEB |.ccccecceace 
February..........( 4,981 2,491 3,918 682 658 GS fr ccceccccece 
March............. 9,905 2,584 4,658 TOL 886 ZS |. ccvcccccewe 

. April............... | 15,919 9,158 13,723 2.213 2.567 1.388 [....cccescce 
May..........e.e02.} 14,275 3,286 8,190 1.321 1.476 B.06 [occ ccccccnee 
June............-...| 6,089 2,836 4,242 -684 | 168 6.68 [...seececeee 
JULY... cece eee ee | Oy QtT 2,614 4,160 - 671 792 Z.GO |. wnceccecce 

* AuguSt.............| 3,438" 1,523 2,716 -437 OLS ABB lll cee eee 

September.........| 2,918 1,381 2,400 .390 435 3.65 [o.cscccceuee 
October............]| 3,006 &1l 2,202 -395 419 — ALOT leccecacecece 
November......... | 5,204 1,535 3,500 564) 626 oy 0 a 
December.......... 6,593 2,953 5,112 824 - 972 1.98 [.. ccc cc weee 

. The year.... | 15,919 811 4,876 786 873 36.36 |. cc ceeecceee 

1907. . a 
January...........| 7,014 2,708 | . 5,231 844 996 ZAD |iccccececcee 

. February..........| 7,694 — 1,517 5,576 960. 939 | ee en 
Marcech.......ccceee | 59248 1,836 3,914 681 744 Li5O Joc cece eens 

April.............. | 12,199 5,068 10,161 1;639 1.901 BOE [ecw ceccccene 

May............-2-. | 10,542 4,380 - 7,550 3.218 1.437 — BOG |... cc ccencee 
JUDE... ccc ccccccee | 7,693 3,309 5, 724 923 1.070 SAD | ccccceccvcs 
July........06...02.| 6,960 2,605 4,695 T57 . 893 5.65 |. cece wc ec eee 

August.............| 5,087 |‘ 1,908 3,659 590 . 696 G.02 |... eee eee 
September.........| 3,686 1,565 2, 552 Ale 473 BTA |e ccccccceces 
October............| 3,770 1,229 2, 826 456 |. -588 GE occ cccccsewe 
November.........| 3,111 766 1,949 314 -350 1.48 |... ec woes 

December..........] 3,677 828 2,287 369 435 ee ee eee 

The year..... 12,190 766. 4,677 754 S41 SZ.62 [cece eee e eee 

The-maximum discharge in April, 1906, exceeded any previous discharge and is 
the highest known at this station. . 
The rainfall discharge data for the year 195-7 was furnished through the courtesy of 

L. M. Mann, U. S. Asst. Eng., Oshkosh, Wisconsin. The rainfall for 1905-6-7 is the 
means of Portage Grand River and New London.



. FOX RIVER. See 32 

Mean daily discharge, in second-feet, of lower Fox River at Rapide Croche dam. 
a a a 

| _ Day. | Jan. | Feb. | Mar. | Apr. [May Fune,| July. | Aug. [Sept.| Oct. | Nor. | Dee, ° a a | 
’ . o ~ ——— SN 

L....essseeee| 3,012) 4,672) 4,607). 4,798], 4,378; 6,629] 11,982) 4,884] 4,698 2,071|.......|....... 
Qeevscesesees| 2262 4,328] 4,438) 3,185) 5,852| 7,339] 10,639] 4,963] 5.0731. 9,182|.......|....... 
FS 3,350 4,766 4,285 3,076 5,880 6,985 10,433 4,964). 3,387 1B, 546 coveese cececce 

4essessseeee.| 9,781) 5,164) 4,260) 5,064] 5,910) 7,225] 10,585] 4,986] 3,048| 3,594/.......1....... 
: Bees eeeeoceece 4,447 3,765 2, 846 5,595 5,949 8,277 10,664 §,173 3,788 3,366 eeeetsaleseccoe G............| 41269} 2,689) 2,611) 5,998) 6,135] 15,416] 10,639] 3,411! 4,102) 3,554|......0l......, Tocsecececees| 47285]. 4,785) 3,982) 5,804] 4,493) 14,244] 9,415] 3,395) 4,497] 3,902]...0.../....:.. Beeceeeeee eee} 3,024) 4,973) 3,998) 7,052) 4,283] 14,178} 9,206] 4,352} 4,305] 8,057]......41...000. 

De rccccaccces 2, 967 5,063 4,021 8,803 5,546 15,182 7, 865 4,847 4,430 %, 504 eeeeccee aacevce . 

10. ...... 200 4,244). 5,009 4,419 9, 422 6,386 14,286 7,416 4,898 3,969 8,899 eooeccelecesese 
T1.....6:.00..] £5422) 5,173) 4,214) 11,435). 6,155) 14,122) 8,908] 4,243) 3,106] 3,971].....0.|....06. 12............| 4,504) 4,061) 2,704) 12,354) 6,037) 14,06C| 9,124] 4,847] 4,372] 4,022/.....0.[.sscece, 

; , 13. .6.. 0. eee 4,559 2,892 2,264 12,706 6,066 14,559 9,066 3,577). 4,144 3,884 eesececeleesesen 14......,.....] £102} 4,830] 2,062) 12,187] 4,642] 14,585] &,769| 3,383] 4,827| 3,764|.......1oc.0.c8 
1B.....000064.| 8,112). 5,201] 3,892) 12,033] 4,300] 14,219) 8,521] 4,849) 4,447]. 2,774 .....celesecece 
16.....05.....] 2,497] 4,785) 3,685) 11,063} 6,179] 14,365} 7,165] 4,987] 4,243] 2,227].......|...000. 
U7..ceseseeeee| 3,916] 4,728] 3,876) 11,110} 6,165] 14,588] 6,699] 4,987) 2,856] 3,955|.......|.0s.50 oO 18........-...| 4,244] 4,687] 4,313) 11,687) 6,274) 13,981] 8,960] 5,027) 2,826] 4,062]......./.5....., 
19............| 4,602] 3,369) 2,529) 12,277] 5,801) 14,277) 7,373] 4,785] 4,236] 4,086]......:|..c0e0. 
We ceeeeeeee| 4,654] 2,545) 2,008] 11,879] 6,115] 14,279] 6,507| 3,047) 4,405} 3,9301......./eccee0 

QL........00..| 4,619) 4,839) 4,228) 10,336) 4,803) 14,191) 6,577) 3,526) 4,447| 3,956]......./.....06 
. AZ.ececesevees| 3,027] 4,910) 4,490) 10,639) 4,386) 13,419] 5,904] 4,794) 4,204) 2,0881.......]..0..0. 

QB. ....ce.e0..] 968) 4,847) 5,796] 9,406) 5,804) 13,674] 4,583] 4,892;. 4,397] 2,1781.......J....006 
24. .cececeee..| 4,742) 4,777) 5,757) 9,082) 6,047) 13,513] 3,451] 5,086] 2,974) 3,917|.......lc..00ce . 
25 ceececsees.| 4,820] 4,356) 5,626] 9,208] 5,880) 12,524) 5,797| 5,019] 2,242) 4,021|.......]...00.. 
RO.....00.....| 4,576) 3,055| 4,503) 7,661) 6,880) 11,802) 6,179) 4,904| 4,080] 4,069]......./...e00e 
QT eececsceese| 4,974) 2,575) 3,546} 5,862| 5,841] 14,021] 5,498] 3,503]. 4,421] 4,081|.......|..ccees 
28............| 4,658] 4,186) 4,363; 6,164) 4,566! 19,265) 5,545! 3,518] 4,162] 4,160)......./....... 
QD...cceeeee.| 3,413].......] 4,268] 6,144) 5,129] 12,509] 5,192} 4,145). 4,285]. 2,7101.......]....... 
30.........06.| 3,1387].......] 4,395] 3,362] 6,597; 12,251; 8,562! 4,086] 43127] 2,263].......;e.. cee 
SL..sseeeeeeee |  4,576,...-...]  4,185].......)° 6,312].......) 3,480) 4,260]...5.52] 4,185]... cele e eens 

Total | 121,850) 120, 975|122,346|255, 202|173 925 |382, 954 |235, 9391137, 156)119,657 105,942|....... soeteee 

1896. : ! 

Licccccccccec| cocvesalecccees 888] 1,272| 2,406] 2,789] 3,694 912}: 250)° 145) $85/ 2,921 
Qicccccccccce| ccccecclecceces 697; 1,027} 2,188) 4,246] 3,728] 1,048 298 608} 1,048| 3,135 
Bo cecccccccec| ceccseclecsesee( 1,386 922) 1,563! 4,246) 3,761] 1,512) 179 838] 1,512! 3,230 
he ccccecccccc| ceececclecesece| 1,226 760} 1,639) 4,141) 2,082) 2,314] 73 608} 1,537) 3,558 
Be cecccecccec| coveces{eeeeses| 1,395] 1,048] 3,498] 4,292 880| 2,461 36 683! 1,872) 3,185 
Go cccccccccce| cosccesleccece-| 1,338 780} 8,166] 3,967| 1,820) 2,578 36) 1,440) 1,872] 1,952 

; Tecceccccccee| cocecec[escecee| 1,480 761; 3,312} 3,897| 3,592] 2,607 179 880! 1,792] 2,372 
Biccccccccece| cecsee{eceseee! 1,118 922| 2,993; 3,135] 3,394/ 2,490 828]: 1,070) 1,563) 2,821 

— Divcccccccccc] ccevvec|secvece 919 859| 3,230) 4,461] 3,863) 1,250) 390 880; 1,008] 2,'789 
Wn cccccccccca| coevece{ecescee] 1,271 964) 2,032) 4,282}. 3,728] 1,302). 122) 1,093) 2,201) 2,913 . 
We Sc cc cca | cece euceccece-| 1,479 859) 1,575) 4,605) 3,761] 1,818) 192 608] 2,229] 2,913 
VD. ccccccceca| coccccs|cesaeee} 1,407 406| 3,361] 4,389) 2,201] 1,818) 136 779) 2,688] 2,729 . 
UB. ccccccccece| oo tceve{eeeeeee | 1,407 644| 3,427; 4,106} 1,952) 1,765} . 48/ 1,093] 2,729) 1,647 
V4. cccccccceee| ceeeeecfeeeeeee| 1,271 859! 3,476] 38,206] 3,592) 1,728). 48! 964! 2,720] 1,672 
We ccccccccccc| cccece [ccceccs 981) 922] 3,558) 2,913) 38,525) 2,006). 205 922| 1,115) 2,519 

. WG. oc cccccccca| cevceecleveeece 837 985| 3,396) 4,087) 3,525; 985). 145). 1,093] 1,160] 2,460 
UT occccccecece| coseersfececeee| 1,437] 1,048] 2,686] 3,796] 3,694! 1,352). 192] 1,138] 2,460) 2,607 
US... cece eeca| veceeeslaccees| 1,248 985| 2,460) 3,897; 8,296] 2,006)° 134} 608] 2,729) 2,578 
1G. cccecccecce| covcees{ececece| 1,486 644| 3,591] 3,807] 1,872 2,082] 72 722| 2,668] 2,578 
De. cccccecen| scceecs{eseceee| 1,366 608| 3,897} 2,897| 1,672; 2,061): 195) 1,362) 2,729) 1,563 . 
De vccccceccee| ceesccrfeseecee| 1,414 943) 3,897) 2,431] 2,918) 2,006]: 17] 1,647| 2,882) 1,613 
Qe cccaceccce| coscecelevesces} 1,024 943] 3,897} 2,461] 2,607) 1,899/' 145] 1,440) 1,639) 2,519 
QS. cccccccccc| cocceceleccepee| 1,024 901) 4,071] 3,967] 2,314) 2,454) 184) 1,563] 1,440] 2,460 
Dh. cccceccccc| coeeces(eceseee] 1,739 985} - 2,729| 4,211] 2,607 833), 36] 1,613] 2,608] 2,431 
Di cocceccccec| coceces|veeeeee| 1,461] 1,273] 2,387] 3,932] 2,607 327; 112 543] 2,789) 838 
WGivcccccccccc| cocccectesees «| 1,224 556|. 3,982} 4,141] 1,563 123}: 122) 556] 2,821) 1,160 
Qe eecccccnsce| ceceece{eeseeee| 1,179]. 780] 4,246] 3,897) 1,563) 260). 27] 1,440] 2,669] 938 
QB. cceccccnsee| cereees[ereence| 1,605] 1,027]: 4,071] 2,608} 2,913] 375): 9] 1,272] 1,818] 1,792 
De eeeeeeceea| ceeceee[eeseeee! 1,337] 1,765] | 4,161] 2,173] 2,669). 406]; 874] 1,845) 1,205) 2,913 , 
Be veereececee | lieeel|eee deseo! 1,522] 1,765] 4,071] 3,698] 2,490] ~ 453] ° 134) 1,888} 1,672| (2,607 
BL cece ee ee eee] ceeeeeefeseeeee| 170%] cceeeee| § 9,519]-......1 2,578) B12) ......./ 1,672].......| 2,289 - 

Total. }........[6...-0.! 39,8181 28,2131 97,330/111,793] 86,406) 45,592 ‘ 4,888} 33,0131 60,204] 73,302 

3 

,



34. WATER POWERS OF WISCONSIN. 

Mean daily discharge, in second-feet, of lower Fox River at Rapide Croche 

dam—Continued. 

Day. | Jan. | Fob. | Mar. | Apr. | May. June, July. | Aug. | Sent. | Oct. | Nov. | Dee. 

| 17. al 
Loccsceccce 2,201; 1,563) 1,472| 3,728] 5,344; 3,263} 3,761) 2,314! 468) 1,160) 1,160] 1,820 
2. 2,178| 3,040] 3,263) 4,037] 4,071] 3,659] 3,863] 1,765]  621/ 1,070} 1,983) 1,832 
B.....55 1,512| 3,361] 3,263) 4,966) 4,002) 3,727) 4,087) 3,108 343 702} 2,209) 2,128 

yr 2,088} 3,103) 3,135) 3,296] 4,886] 3,727| 2,490} 3,108} 328] 556) 2,615} 2,226 
Breceecece 2,789| 3,072} 3,395] 4,087) 5,079 3,761] 1,297| 3,230) 328] 1,138] 2,642] 1,638 
6..e cece, 3,104| 3,263) 2,608} 5,624] 4,713| 2,201] 2,173] 3,072; 390] 1,115] 2,664| 1.196 
Teseccecee, 3,394; 1,440) 1,183) 6,329) 4,605] 2,402) 4,002] 3,040 272| 1,160| 1,973} 2,402 

. Bo ceccccce 3,008} 1,563] 1,303] 6,329) 4,354) 3,361] 4,071] 1,926; 589] 1,183] 1,390| 2,474 
......... 2,759| 3,008) 2,481) 6,533) 3,198) 3,230) 3,932] 1,416] 702] 985] 1,861| 2,497 

10....0... 2,607| 3,361] 2,490] 6,583} 2,750] 3,329) 3,982] 2,760/ 556] 741] 1,964} 2,748 
1111277777" | 2,286) 3,040} 2,461] 5,231] 4,354) 3,450] 2,402] 2,608] 664) 556] 1,912] 2,568 : 
12.......... | 3,072] 3,198) 2,578] 4,780] 4,497 3,650] 2,402; 2,490]. 390] 1,345] 1,964] 1,905 
re 8,198| +3,108] 2,461] 6,614) 4,461] 2,229] 3,450] 2,490] 390] 1,512] 2,183) 1,102 | 

14.......00. 3,072) 2,189) 1,512; 6,410) 4,141| 2,220) 3,558) 2,608; 819) 1,512) 1,481} 2,512 | 
15... ee eeeee 3,040| 1,297] 1,160) 6,533} 4,425; 3,394| 3,694] 1,440] 1,416] 1,897] 1,092] 3,409 
16.......00. 2,78&| 3,108) 2,400) 6,329) 3,329) 4,749) 3,897] 1,845) 1,588] 1,952) 1,833} 3,480 
1 ren 1,644) 3,072) 2,314) 6,779} 2,913} 4,087| 3,694) 3,431] 1,440) 1,048} 1,012] 3,770 
18...4...4.4 1,872) 3,230) 2,619] 7,072} 4,106] 3,727; 2,229) 2,688) 1,205] 722] 1,964) 1,880 
19, ........ 3,230} 3,198) 3,460) 5,419) 4,282) 3,727; 2,006] 2,431) 761) 1,997) 2,482/ 2,213 
We seccceee 3,795 3,361) 5,844; 7,114) 4,425) 2,286] 3,394) 1,765) 702] 2,061) 2,412) 1,559 
Me...... eee 3,450! 1,639] 2,821] 7,582) 4,318] 2,314] 3,558] 1,003} 943) 1,897] 1,387| 2,424 
RQ... cesses 3,198] 1,723} 2,461). 7,326) 4,461] 8,525} 3,761/ 1,048]: 1,205] 1,997/  861| 2,665 
AB. ce ccereee 3,394) 3,135} 3,604) 8,728) 3,072} 3,525) 3,604] 1,352} 1,393] 299] 2,045) 2,642 
Pee eee 2,750] 8,522) 38,626} 8,549! 2,759! 3,592 3,525) 1,273| 1,369] 1,115} 1,207] 2,732 
UD. cree cece 1,999) 3,378) 3,323) 6,946) 4,141/ 3,263) 1,926) 1,273/ 1,160] 1,239) 2,476] 1,878 
QWGoccececece %,945| 3,458] 3,304) 6,329) 4,246) 3,528) 2,117/ 901; 644) 2,117) 2,107 806 
QT cee... 2,945] 3,135] 3,135} 7,589] 4,246] 2.343] 3,008) 1,160) 838] 2,490) 2,148] 1,657 

— 8B.......... | 3,108) 1,765} 1,512; 6,320) 4,071) 2,082) 3,198) 343) 1,138) 2,373] 1,281) 2,900 
QW... 3,361|.......| 1,962) 5,459] 4,071) 3,982] 3,304) 374] 1,183! 2,608} 1,097) 2,808 , 
30.......... 3,103].......| 98,394) 5,450) 2,638) 3,727| 3,304| 116] 1,183] 2,286] 1,602/ 2,923 
Zl.......... 1,818].......] 3,604].......] 2,519].......] 3,320) 408).......| 1,502]/.......1 2,969 

Tota} 85.616) 77,415] 84,053/183,948/124,486| 97,397] 99,197] 58,311! 24,978] 44,145] 56,857| 71,721 

1898, 
Locecceneees 3,063} 2,793] 2,676] 4,056) 3,776] 4,969] 2,558) 876] 1,652)  602| 2,609] 2,805 
Qerccecececs 2,009] 2,762] 2,698) 4,176] 3,799) 4,522) 2,496) 1,546] 1,795| 554) 2,351] 2,766 
Bo. ceceeeees 1,425] 2,981[ 2,753! 2,846] 5,508] 4,579| 1,771, 1,649] 1,639) 517, 2,287, 2,714 
A... ccc eeee 2,535} 3,196) 2,908) 2,58¢/ 5,016] 4,397)  438[ 1,670] i,317/  857| 2,134) 1,789 
B...cceeee 3,000] 3,062] 2,752) 3,990] 6,668) 3,578) 1,868] 1,595] 726/ 505) 2,187] 1,647 
6. cccceues 3,039] 2,038} 1,699) 4,072| 6,852] 2,388] 1,865} 1,667} 1,454 771| 1,457) 2,479 
Tocescccvess 2,946] 1,766] 1,782) 4,159] 6,008| 4,018] 1,760) 973! 1,532] 801) 1,284) 2,609 
Bivccceeeees 2,977| 2,504) 3,064) 4,115; 4,921) 4,408] 1,680]. 1,074) 1,629) 1,024) 2,617| 2,699 
gl 1,873] 2,665! 3,669] 4,150] 4,333) 4,276| 1,466] 1,653] 1,735| 383) 2,475) 2572 

IO... .. eee. 1,396) 2,583) 3,761) 2,925) 5,889) 4,175) 1,006) 1,685) 1,714) 688) 2,485) 1,379 
TL. cece eee. 2,953} 2,701) 3,304 2,837 5,904, 4,364; 1,042 1,695 1,133 1,056) 2,497, 2,158 

12 " 2,969] 2,676] 3,192] 4,291] 5,683) 3,215] 1,585] 1,660) 750] 1,092| 2,542] 1,539 
wo 2,901] 1,72€| 1,868] 4,273] 5,487| 2,524] 1,757] 1,835] 1,288] 1,246) 1,548] 2,345 
lA... oe cence 2,946] 1,578] 1,902} 4,054] 5,432! 3,690) 1,798] 1,218) 1,115] 1.155) 1,451! 2,687 
15.........., | 079} 2,331) 8,224) 4,180) 4,018 3,703) 1,842/ 1,226, 1,186) 1,156) 2,438) 2,791 

; 1G... cccccces 1,864) 2,549/ 3,288/ 4,301) 3,457) 3,723) 1,792) 1,765) 1,08 745| 2,453) 2,715 
VWoccecccuces 1,569] 2,490] 3,111} 2,924) 4,551] 3,167) 1,074| 2,273) 1,177] 755] 2,552) 2,215 
IB... ccsecees 2,908| 2,468} 98,135) 3,025] 5,083) 3,600) 1,245) 2,460) 778) 1,300} 2,563) 1,343 
19.000 2,799) 2,497) 3,435] 4,372) 4,758] 2,343! .1,699] 2,805} 442] 1,178} 2,492] 1,462 
20. eceevccce 3,078 1, 528 1,988 4,650 4,647 2,076 1,689 2, 752 760 1,304 1,747 2,453 

ALi weccccees 2,859 1,587 2,235 4,776 4,739 2,453 1,616 2, O24. 818 1,802 1,231 2,409 

: Oc cccces 2,915} 2,408] 3,280! 5,692/ 3,577} 2,623] 1,664; 866) 959] 1,865) 2,704) 2,398 
QBevceccceee, 1,925, 2,409) 3,200; 4,804) 3,157) 2,603; 1,685) 2,571; 906) 1,136) 2,540) 2,241 
o4. 1,741| 2,505] 3,122} 3,176] 4,338] 2,624] 1,088] 2,579 933! 760} 2,499) 2,308 
WB vccececes 2,962] 2,408] 3,648] 3,462) 4,594] 2,488) 989] 9,482) 676) 2,043) 2,725) 904 
a 2,985| 2,505) 3,361] 4,656] 4,471) 1,623) 1,557) 2,468; 491) 1,815) 2,572) 1,017 
re 3,077) 1,494] 2,565) 5,080} 4,739) 1,604] 1,641] 2,572; 681] 1,845) 1,486) 1,544 

98.:........ 3,158} 1,914] 3,035) 5,136] 4,612) 1,963] 1,618] 1,942) 693] 2,064) 1,402) 2,412 
WD. eesccece 2,964).......] 3,872) 4,767) 3,857) 2,230) 1,687) 1,195) 877) 2,283) 2,606) 2,446 

| 30.......... 1,851].......| 3,728] 4,839] 2,204] 2,567) 1,661] 1,848} 693} 1,489) 2,519) 2,315. 
31.......... 1,461|.......| 3, 736|.......| 4,872].......] 1,117] 1,717|.......] 2,368].......] 2,244 

Total 79,317' 66,064’ 92,026 122,360'147,045’ 96,483] 48,707) 56,326 82,629 37,239 66,397) 67.435 
a 

net
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FOX RIVER. 35 

Mean daily discharge, in second-feet. of lower Fox River at Rapide Croche 
dam—Continued. 

Day. | Jan. | Fee. | Mar. | Apr. | May. | June. | Jaty. | Aug. | Sept. | Oct. | Nov. | Dec. 
ne es . - a | Sn een a 
1899. 

Les.eseeeee 1,533) 2,111) 1,931) 3,279) 3,787} 5,200} 5,042/ 3,345!- 1,202 831; 2,104; 2,205 . Qo cccecce 1,488) 2,174) 2,113} 1,837) 5,020| 5,288] 4,081] 3,508| 1,437 764| 2,648] 2,455 . Beccecceeee #366) 2,275) 2,184/ 1,447) 5,121| 5,432] 3,133] 3,121 842] 1,560] 2,542] 1,667 Av ccceccece ®,417| 2,261/ 2,113; 3,756] 5,417| 4,733| 3.678] 2,306] 1,003] 1,087 2,446 952 Ba cccccccees 2,187) 1,453) 1,352} 4,249/ 5,395/ 4,018] 3,361] 2,418| 1,411 996) 1,742] 2,549 Bocce cence: 2,393) 2,458) 1,279] 4,641| 5,500/ 5,518} 4,928] 1,745; 1,121| 1,193 1,261] 2,411 To cencescees 2,173} 2,175] 1,976] 4,830] 4,446] 5,633] 5,171 956 991} 1,100] 2,579] 2,475 B.ccececeee 1,466} 1,303] 1,982] 4,425) 4,145] 5,565| 4,726] 2,043 953 928| 2,622) 2,572 en 1,465} 2,681) 2,027} 2,928) 5,924) 5,062] 3,942] 2,585 996 774| 2,528) 2,580 10.......... 2,316) 2,572} 2,062} 2,249) 6,192| 5,369] 3,019] 2,304 792 964| 2,635] 1,775 11.........4: 2,329} 2,810) 2,084) 3,741] 6,618] 4,406] 4,592] 2,343 578 922] 2,619! 1,020 12...........] 2,316] 2,047/ 2,355| 3,9211 7,601| 4,334 4,715} 2,357 945) 1,056] 1,890] 2,366 I3..... 00.06, 2,106} 1,711] 1,336] 3,812] 8,050] 5,878] 4,882) 1,547 825); 1,144) 1,148] 2,498 14........... 2,406) 2,588) 1,913] -3,976] 7,301] 7,091| 4,852] 1,250 891 982| 2,187| 2,352 15... eee eee, 1,514] 2,646) 2,280/ 38,7211 7,768] 7,080| 4,974| 1,852 889 779| 2,381} 2,395 | 16........... 1,604) 2,584) 2,692] 2,199] 8,562] 7,681] 38,773] 1,812 831 898] 2,351] 2,339 TT o wee eee ee. 2,254) 2,619] 2,612; 2,004] 8,767|. 7,408} 3,021| 1,820 831 969; 2,352) 1,780 | 18........06, %,379| 2,453) 2,553] 3,461} 7,838} 6,702] 4,516] 1,946} 1,001/- 1,039} 2,261| 1,259 TD ee @,352| 1,243) 1,558) 3,946] 9,421] 6,853] 4,511] 1,973] 1,166] 1,179] 1,774| 2,576 20.......6.. 2,347] 1,291 995} 3,778} 8,431] 8,123] 4,196] 1,026 996] 1,304 613; 2,381 . oO Bh. .s ce ceeee %,330) 1,902) 2,731, 3,955) 7,046! 8,095] 3,881! 1,163] 1,089] 1,327/ 2,301] 2,389 RD. veeseceee 1,409) 2,117] 3,001] 4,154] 6,272| 8,571} 3,701! 1,578 991 885} 2,205) 2,417 AS ev eeeseeee 1,506 2,152] 2,756) 2,798] 5,263] 8,515} 2,459] 1,609 855 685| 2,237) 2,407 
Rhee ee eeees, 1,729; 1,995) 2,882; 2,813] 5,3338| 8,277] 1,741| 1,772 707| 1,480) 2,200) 1,752 ! QB ce ceecees 1,562; 2,104; 2,820] 4,336] 5,451| 7,388] 3,193! 1,317 719} 1,551) 2,352 105 . . Qo. eee ceee 1,696) 1,395) 1,910] 4,524] 5,263] 6,594] 3,3361 1,330 922] 1,404] 1,373 958: QT... cee ease 1,981; 1,014] 1,243] 4,565] 5,525] 7,372] 3,364 9441 1,138! 1,829 905} 2,128 Wee cccceee, 771) 2,007/ 3,192} 5,707) 5,898! 6,029] 3,395 791} 1,099; 2,029) 2,320; 2,185 QW. eeeeeee, 1,50€|.......] 3,297] 4,918] 5,16C) 5,797} 3,232} 1,307] 1,206] 1,498] 2,159] 2,417 30........... /  1,346].......] 3,825] 3,947] 5,466] 5,007/ 2.051] 1,351] 1,166 769] 2,330) 2,241 | S1...........)  1,808].......] 3,435].......] 5,518]/.......] 1,982] 1,290].......] 2,0701.......1 1,659 

Total | 59,044] 58,091] 69,802/109,716|192, 4891189, 928| 117,983] 56,913] 29,633 35,4501 63,573] 63,299 

1900. 
lo.eeee eee S41} 2,395) 2,432) 2,454| 3,636} 1,482) 276} 2,646] 1,976] 1,734] 6,535 6,608 Qe ececeee. %,352) 2,366] 2,468) 1,107) 3,882] 1,574] . 511] 2,106 1,640! 4,007| 9.397 4,372 Bo eecee ee, 2,391; 2,446) 2,490) 3,554| 4,028) 1,375]  319| 1,946] 1,421] 5,185] 9,597 3,512 . ye #,406) 1,641) 1,707) 3,846] 4,010) 1,102| 131] 1,966] 1,962] 5,479] 9,205 5,674 Be eceeee en. &,479; 1,044) 1,110) 3,967/ 4,054) 1,929} 820} 1,638] 2,141] 4,846] 7,650| 5,943 6. eecee eee #,508) 2,366] 1,342| 4,063; 2,779| 2,208) 352] 1,287} 1,994] 4,758] 8,999 5,807 . / 1,576) 2,381; 2,576) 8,791) 1,674) 2,085) 345} 1,956] 2,050} 3,657| 9,080! 5.683 ee 1,213} 3,024) 2,639| 2,903, 2,461] 1,467/ 294} 1,912] 2,113} 2,848! 8,418] 5,439 9........... #,406} 2,420, 2,614; 1,751; 2,283] 1,302]  365| 2,075| 1,388| 4,927| 8,658] 8,222 .....-e eee 2,663} 2,398] 2,636| 3,510] 2,275 989 473| 1,973] 1,143] 5,165} 9,260) 3,586 ll........... ©,684 1,675) 1,921] 3,770) 2,240) 1,013}  353/ 2,043) 1,973] 5,117, 7,830] 5,245 12........... ~,646] 1,071] 1,352} 4,067| 2,285) 1,217| 333) 1,498] 2,071) 4,813[ 7.5e7| 5,C52 

13..........0| 2,677) 2,316) 2,666] 4,006) 1,784) 1,189} 304) 1,057] 2,187) 4,668] 8,775| 5,075 14........... 1,736} 2,654! 2,973! 4,080] 1,753 756, 382) 1,825] 2,075 3,556] &,456| 5,301 
15....00...., 1,236] 2,707] 3,086| 2,560| 3,741 358 538) 1,905} 2,184) 3,028) 8,076} 4,099 16.......... 2,527} 2,720] 2,961} 2,237| 3,990 497 979} 1,880] 1,163) 4,461} 6,611/ 2,725 
V7. eee cece. 2,424| 2,662] 2,935} 3,942] 3,799 3941 1,176] 2,080) 1,167) 4,385) 6,909] 2,240 
18... eee ee, 2,689] 1,895] 2,069] 4,355| 3,885 437| 1,067] 2,002/ 1,949] 5,285) 5.654) 4,118 
W.....ceeee 2,584| 1,814! 1,354) 4,080) 3,701 573 907| 1,434) 1,809] 5,254) 4,948) 4,202 
W...ececcee, 2,657| 2,861) 2,710] 4,187) 2,665 528} 1,192) 1,120) 2,062] 5,708) 7.536] 4,314 _ QA eecccece 1,719] 2,840) 2,832} 4,072] 2,105 569| 1,152; 2,120] 2,020| 4,509) 7,875! 4,378 
D2 cccccace 1,043} 2,606] 2,904) 2,982) 3,'729 585} = 799} 2,007] 2,169/ 4,225] 8,249] 4,457 

. 23.......... | 2,682) 2,6871 2,954{ 1,977] 3,987 264} 1,170] 1,875] 1,483] 6,510} 8,189] 4,035 
Bho eee. 2,549} 2,646] 3,296] 3,856! 3,972 262} 1,846} 1,966) 1,107] 6,279] 8,792] 1,668 
Do vcccccece 2,461; 1,434) 2,250) 4,089] 3,880 396; 2,047/ 1,924| 2,329) 7,427| 7,100} 3,204 
6.....000-. 2,579) 1,296} 1,300} 4,106] 3,694 258| 1,982) 1,440) 2,801] 7,572) 6,917] 2,621 

OT ccc eee: 2,420] 2,411] 3,159] 4,063) 2,599 360) 1,979) 1,115) 2,810} 7,624) 8,415] 4,068 
OB. occ ec eens 1,508] 2,624) 3,644| 4,225] 1,388 298} 1,905] 1,912) 3,391) 6,393] §,682! 4,147 20.........., | -1,219].......] 3,677] 2,862| 2,108 386} 1,586] 1,928} 3,518) 6,336] 8,328) 4,111 
30.........." 2,166|.......] 3.560} 2,064) 2,149 341] 1,672] 2,127) 2,561] 7,855] 8,239) 3,191 
Re %,439/.......{ 3,652).......] 1,859/.......] 2,418] 2,023}.22....1 8,0861.......| 1,728 

OO Total-} 67.396) 62.909" 79,228'102,435! 92,273) 26,184) 29,708' 56,754) 60,632]162, 120] 2418661134 ,985



36 WATER POWERS OF WISCONSIN. o 

os Mean daily discharge, in second-feet, of lower Fox River at Rapide Croche 
dam—Continued. , : 

Day. | Jan. | Feb. | Mar. | Apr. | May. | Jane, July. | Aug. | Sent. | Oct. | Nor.| Dec. 

1901. 
rer 3,822] 3,475, 4,362] 2,469) 6,328] 4,808] 2,045] 3,834] 1,197! 1,161! 3,664] 2,586 

Dercccccece: 4,000] 38,784) 4,26! 4,664] 6,905] 3,902] 3,496] 3,846) 1,161] 1,782] 3,804| 1,685 
Ba cece eens 4,215| 2,659) 2,741] 5,086] 5,990] 3,473] 3,740) 3,787] 1,686] 1,863] 2,674| 2,653 

re 4,202] 1,825} 2,109) &,209] 6,032] 4,913] 2,618] 2,648] 1,682] 1,748) 1,789] 3,520 
. Bi ceesecece 4,258] 3,728] 4,073| 5,385] 4,769) 5,087/ 3,194) 1,713} 1,687| 1,713] 3,699] 3,497 

Bocesceeees 3,016} 4,006) 4,481) 6,081} 3,799) 4,905; 4,097) 2,553) 1,682] 1,228] 3,728] 3,459 . 
Teceeececee 2,043] 4,352) 4,262} 6,777] 5,707) 4,647| 2,945) 2,605; 1,649; 991) 3,711) 3,648 
Soc ececees 3,980] 4,515] 4,262) 7,075] 5,586) 4,846] 2,722} 2,321] 1,105} 2,067| 8,728) 2,329 

. Do ccecececes 4,279| 4,541! 4,210! 10,675] 5,498] 2,834) 4,185] 2,406 893} 2,145] 3,584) 1,508 
. WO... cece cess 4,349| 2,796] 2,908] 10,986) 5,574| 2,654) 4,557] 2,336! 1,449] 2,265] 2,595) 3,257 : 

TL... eseeeeee 4,159} 2,045] 1,798} 11,5791. 5,428) 3,873] 4,080] 1,508 984| 2,468] 1,654) 3,585 
| 4,009] 4,164) 2,206] 12,083| 4,183) 38,916} 4,154| 1,607| 1,199] 2,314) 3,447) 3,660 
1S. ...202eee- 3,046] 4,181} 4,000] 11,573) 8,'754| 4,443] 4,041] 2,579] 1,051] 1,740] 3,766) 3,672 
V4. .cccee eens 2,285) 4,434] 4,121] 11,088] 5,012] 4,273) 3,131] 2,512] 1,194]. 1,260] 3,766) 3,139 
LB. cee eee eee 3,914| 4,262] 4,059] 10,728] 5,564| 3,911] 2,809] 2,497 706| 3,633| 3,771] 2,524 
16.....-.+--. | 3,920) 4,202} 4,169) 11,869] 5,428| 2,596] 3,906] 2,642) 1,146) 3,357) 3,856] 1,555 
U7.....++4-- 2,480] 3,068} 2,918] 11,935] 5,371! 1,741| 4,089] 2,575] 1,009] 3,252] 2,607| 2,804 
1S... ce cece en 3,542} 2,227) 1,742] 11,614] 5,011] 3,475] 4,002] 1,617} 1,080] 3,366] 1,661] 3,349 
1D... cceeees 3,981] - 4,300] 3,967| 11,467] 4,099] 4,097] 3,898] 1,404] 1,004| 3,13€| 3,644] 3,316 

6 We cccceceee 2,965} 4,470) 4,080] 11,334] 3,715) 4,148] 4,067) 1,787| 1,090] 2,096] 3,873] 2,930 
AL. weeseeee 2,835! 4,392} 4,554] 9,926) 5,006] 3,948) 2,912) 1,607) 1,056] 1,574] 3,728) 3,312 

ee $,521| 4,500) 4,143! 9,302] 5,261} 3,956) 2,230] 1,764 655| 3,539) 3,833) 2,645 
Weesecercees 3,885} 4,398) 4,109) 11,108] 5,312) 3,137] 3,628 1,885| 1,020) 3,728} $,717| 1,567 
Bh... ceee eee: 3,885} 3,085] 3,433] 9,826] 4,686] 2,403) 3,800] 1,791 1,276] 3,622] 2,485] 2,953 
D5. ce ceceeees 3,808! 2,490/ 4,615| 9,467/ 4,988, 3,336] 3,98€] 1,542] 1,449) 3,65) 1,64¢] 2,005 
DG. cee eeeee 3,813) 4,402] 6,431] 9,240] 3,884) 3,506] 3,883} 1,130) 1,513) %,749/ 3,212) 1,971 - 

ee 9,5638| 4,634| 4,904] 9,305] 3,750] 8,474] 3,791| 1,840] 1,449] 2,719] 3,585) 2,360 
. We vccececee: 1,989| 4,577| 4,08] 7,401] 4,975} 3,554] 2,668] 1,902] 1,487) 1,646] 3,476] 3,083 

QB....20----| 8,986].......] 4,367] 7,244 3,453! 3,506] 2,138} 1,982) 1,073] 3,507] 3,432] 2,177 
Bs seesseers 3,668|.......| 4,245] 7,271) 5,010) 2,354) 3,724] 1,622) 1,124 3,83 3,456 1,464 

eaoeeccecrsee 3,643 ecoecene 3,469 coccceel. 4, D0 ocecees 3,921 1,725 enecene 3, eeecens 2, 

; Total | 109,314/105,640|119,01£ | 268,802|154,807|111,68: | 108,541| 67,465] 36,365] 79,090) 97,665] 85,802 . 

1902. 
L......---+| 3,096| 2,59*| 3,368] 2,765] 2,392] 9,578] 5,708] 3,727 910} 1,286] 2,962 987 
Bovcececeses| 3,104 917| 1,190} 2,964! 2,469] 10,488] 5,601} 3,276) 1,111] 1,499] 1,004) 2,930 
Bicceccceee: 2,988] 1,488] 1,632| 3,011) 2,423) 11,868) 5,447| 1,544] 1,682] 1,506) 1,314) 2,899 
Ae cecceeeeee 3,060) 2,44€| 2,497) 3,106| 1,471| 11,462| 3,372) 2,532) 1,690] 1,498] 2,716} 3,060 
Bi ccececcees 1,058} 2,513] 2,632] 3,252] 2,079) 11,050] 3,458} 3,692] 1,728 435| 2,931} 2,907 

1,676| 2,609) 2,758] 1,603] 2,845) 10,407| 3,010] 3,912] 1,865 736| 2,854) 3,022 
Tecccccecees 2,776| 2,600} 2,827| 1,706| 3,537) 9,986] 3,349] 4,086) 704] 1,576) 2,973 892 
: 2,860| 2,408) 2.7541 3,134; 4,079] 7,311] 5,584| 3,999] 1,224] 1,751] 3,012] 1,662 
Di rcccceees 3,136 696] 1,135) 3,102] 8,131] 7,886) 5,583) 3,894 1,'700) 1,613 914) 2,799 

JO...... 0. eee 9,903] 1,4271 1,575 3,147} 4,018] 9,343] 5,326| 1,532) 1,750] 1,613] 1,273| 2,845 
. L1.......6--- 2,915) 2,380} 3,866] 3,102) 2,075] 8,209) 5,280| 2,362| 1,658] 1,526) 2,977| 3,100 | 

TZ... cece eaee 765| 2,595| 38,2741 3,119} 2,748] 6,222] 5,136] 3,666) 1,550) 651] 3,028) 3,045 
TS... cece eee 1,285| 2,587] 3,608] 1,450] 4,637) “6,481! 4,639] 4,047| 1,669] 1,042] 2,946) 2,906 
Tha cccceceees 2,494| 2,477| 3,600) 1,750} 4,917] 3,908! 3,264) 4,031 821} 2,116} 2,891) 1,158 . . 
WDB cece ween ee 2,944] 2,455) 3,567! 2,108) 5,056] 5,840) 5,125] 3,853) 1,083] 2,981] 2,891] 1,335 
1G. .... 0. eee 2,461] 1,063} 1,608] 2,366| 4,917| 4,169] 5,142] 3,958 965} 2,250) 756) 2,654 — 
VTi cccc ee eees 2,514| 1,421) 1,765] 2,449] 4,615] 6,156] 5,265) 1,500! 1,203] 2,219] 1,308] 2,665 
18......26-5: 2505} 2,492] 3,707] 2,265) 2,484) 6,282] 5,281] 2,097| 1,208! 2,716] 2,841] 2,619 
1D. .....0006: 1,139] 2,413] 3,841] 2,376] 2,602) 5,430) 5,168} 2,530} 1,317) 715} 2,832] 2,609 
BO... cc ee eeee 1,099] 2,587) 3,841] 1,086] 4,682| 5,992] 2,896] 2,733] 1,174] 1,455| 2,962) 2,688 
D1.......0ee 2,422] 2,366] 3,994] 2,069] 5,085] 6,088] 3,150! 2,913 652! 2,120] 2,954] 1,256 
Woe ccecees 2,113| 2,486] 3,969) 2,267) 4,862) 8,852) 4,248] 2,927 837| 2,646 2,915| 1,609 
DS. ccc cece 2,450 1,085} 1,852| 2,060 4,725 4,215 4,209 2,869; 1,473 2,534 958| 2,602 

Wei cccscseeee 2,422] 1.3771 1,728] 2,314] 4,949] 5,966] 4,326] 1,311) 1,452]. 2,676 1,349] 2,642 
eee 2,429) 2,210] 3,777| 1,986] 5,719] 6,099] 4,566] 1,773) 1,174) 2,681] 2,977) 1,404 

BB. cccceceee. 927| 2,424] 3,925| 2,247) 7,422) 6,001) 4,297) 2,763) 1,369) 1,086} 3,184) 1,579 
| WT. oo cccceees 1,389| 2,366] 4,019 9471 9,941] 5,707) 1,647| 2,891] 1,336) 1,286) 2,960) 2,654 

. OB... .cceees| 2%, 425| 3,480] 3,841] 1,571] 11,227) 5,740) 2,265) 2,870) 515] 1,785] 2,962) 1,142 , 
19... ccceee: 2,558).......| 3,926] 2,381] 12,317] 3,491] 3,441] 2,789 951} 2,968) 3,123] 1,574 
30. eeccccces: 2,425 eeeeece 1,769 2,312 9,360) 8,852 3,730 2,158 1,222 3,024 1,138 2,463 

. Blows cecaees 2,373|...cc.-| 1,7B5].......| 9,500].......| 4,024] 1,520].......] 2,875).......] 2,587 

Total | 70,151) 59,981' 89.660) '70,042'152,;973 2907 ,913'133,414] 89,782] 37,971' 56,360' 71,8051 70,479



FOX RIVER. co gr 

Mean daily discharge, in second-feet. of lower Fox River at Rapide Uroche -’ 
dam—Continued. J . 

. A 

Day. | Jan, | Feb. | Mar. | Apr. | May. [Fane. | Jaty, | Aug. | Sent. | Oct. Nov. | Dec 

1 1008 2,587) 1,67 | | . Ceres cceses oD ts 5 1,829 6,192 6,009): 5,677 5,571 4,393 4 195 5 312 2,664 2 819 : ) @.s.ssssaee. | 2,681) 2,102] 1,780] 6,597/ 6,306] 6,791| 5,419| 2,827] 4,281] 8.2081 27102| 37385. 
Bessevsecees | 2,587) 3,008) 3,191] 6,806] 6,145| 6,069} 5,278] 3,011] 4,208] 2;805| 4/674) 1,915 °' 
4.....0..... | 1,206) 3,053) 3,197] 7,649} 4,275] 5,420] 8,500) 3,845] 4,325] 29,6181 4/772| 3/6e9 : Bissssseeees | 1,479) 3,097) 3,453) 9,207| 6,118] 5,386] 2,055] 4,136/ 4,324| 5.321] 4,769] 3,q2g- G....-....6, | 2,662) 3,394) 3,318) 7,729; 5,980) 5,989, 2,721| 3,756] 15829) 4,908] 4/965] 1.653. | 

| Veveseeseeee | 2,818) 3,387] 3,665) 7,661] 6,237/ 3,747 3,943] 3,707]: 1,936] 56,8261 4,929] 1,973 - 
. S.e.seeeee ee | Me7H PE 1,82) 2,30") 6,37) 6,07E] 4,080) 3,746] 3,787] 3,995] 5,595! 1.975| 3.507 

9. fee eeeeees 2, 83° 1,837 2, 07C 6,342 5,91] 5,812 4,093 2,206 4,708 5,339 , 2,098 38,621 . 

10........... | 400) 3,390] 8,560 6,783) 3,629] 5,969] 3,796] 2,875] 4,909] 5,839| 4,230| 3.702 
d1........... | 1,559] 3,581] 3,981] 8,283) 3,964] 5,564} 4,009] 3,671| 5,007/ 2,845] -4,950| --3,595 - TQ... ce... 1,522) 3,508) 4,199) 7,807] 5,698] 6,009} 1,856] 4,021] 5,086] 2,577| 5,077| 3.644 
IB.......00. 2,954) 3,652) 4,064) 7,402) 5,467) 5,735] 3,370) 4,134] 2,734] 5,340| 4,731| 1,623.7 
14.......... 3,187) 3,501| 3,96) 8,394) 5,771] 3,501) 4,902] 4,080; 2,731] 5,509| 4,846] 1,997 ° 
or 3,610} 2,006] 2,55] 8,517) 5,467} 3,818] 4,684| 4,134] 5,199! 5,482 2,926] 2,964 

a (: re 3,655| 2,042] 2,207) 6,236] 5,841) 5,631} 5,157) 1,438) 5,312] 5,510] 1,859] 3,516 
. Wo eee. cee. 3,493} 3,368) 4,178] 6,216] -3,421| 5,668} 5,149; 2,003] 5,298] 5.434] 4,219] 3,604 : 

18.......... 1,295] 3,269) 4,650) 6,339) 3,869} 5,716} 5,139] 4,064) 5,387) 2,760/ 4,466 3,702 
ID... .eeeeee 1,953} 3,285) 8,437) 4,188| 6,088| 5,354| 2,700| 4,000} 4,442) 2,957| 4,888] 3,677 
QW... ce. eee 3,503) 3,431] 6,454) 4,518) 6,127} 5,232; 3,174} 4,047; 8,751] 5,599] 4,504] 2,000 ° 
Qoeeeeee eee 3,746| 3,468) 3,887| 6,429) 6,127| 3,326} 5,047] 4,021] 2,480/ 5,134) 4,282] 1,916 
Wee ceca 3,664; 2,379] 1,815] 6,296]: 5,938} 3,645, 4,945| 1,874| 5,106] 5,368| 1,733) 3,328 

| WB ceeeces 3,486) 1,749) 2,340] 6,657| 6,157] 5,420] 5,102! 3,869] 5,369| 65,2031 2,307| 3,424 
Bae cceceee 3,543! 3,282) 5,086] 5,784) 3,043) 5,476) 5,176). 1,965) 5,481! 5,283) 4,422] 1,908 
Qe ee cceeee 1,293| 3,107] 5,055] 4,796] 8,924] 6,411/ 4,918 3,794] 5,415] 2,500| 4,494] 3,353 

| 6... ceeee 1,985| 3,068} 4,838) 3,886) 6,216] 5,335] 2,538} 4,291| 5,519] 2,666 3,874] 1,584 : 
QT eeeceees 3,289] 3,457) 4,839] 4,376] 7,378) 5,204 2,190} 4,449] 3,481; 6,133| 3,310] 1,319 
28.......... | 3,485] 3,627] 4,967| 6,207] 6,421] 2,656] 4,442) 4,244) 2,991! 5,302! 3,378] 2,162 
20. oe ececcce 8,527|.......| 3,979) 6,011) 6,138] 3,089) 4,555] 4,000) 5,013] 5,264! 1,977| 3,134 
30.........., | 38,514).......| 3,837, 5,288} 6,657] 5,084) 4,254] 1,781} 5,059] 6,217) 1,873! 3,619 
3l.........6. | 8,756].......| 5,454]... ...] 5,199].......] 4,321] 2,257).......] 5,2641.......| 3,587 

| Total | 85,57.| 82,58: | 118,643] 195,015]171 , 503] 151,841] 127,848] .04, 826] 129 ,635]145,268/110,591| 89,448 

1904. | | 
Dee. eeeeeeeee| 3,497) 2,371) 8,408) 4,127] 6,742] 9,539) 3,428) 2,745] 2,631| 2,124] 4,245] 3,869 
Q.......0..2,| 3,595] 3,586] 3,457] 8,878} 7,316] 9,411) 8,282| £,489] 2,399] 1,355] 4,767) 4,405 
Bicssceeeee.| 1,898} 3,545] 3,545] 1,612] 5,794] 9,283] 2,682] 3,617| 2,931] 1,324] 4,785] 4,354 | 
Avseccceesee.| 89221) 3,588) 3,522) 4,001) 5,477] 9,793) 2,243) 8,636) 1,327) 2,499] 4,750! 3,005. 

‘ Be ccccseccece’ 3,189 3, 306 3,505 4,317 5, 80H. $253 2,799 3, D46 1,622 3,385 4,829 2,527 

G..ccceccee..| 99507) 3,505) 1,724) 4,507| 5,784) 8,404] 3,578) 8,676] 1,949] 3,490] 4,428] 4,077 . 
Toscccecsces.| 9,969} 1,664) 1,769} 4,410{ 5,813! 8,799] 1,416] 2,575] 2,000] 3,678] 2,611! 4,379 
S....c.22....| 3,861] 2,073] 3,302) 4,879) 4,456) 8,248! 3,578] 2,883] 25018] 3,626] 4,34¢{ 4,413 | 
9............| 98,7521 3,580) 3,147) 5,384] 5,417) 6,969) 3,483] 8,833] 1,963] 2,412! 4,742] 4,260 

10............| 1,762] 3,595] 3.545] 2.564) 7,548] 8,179) 2,608| 3,754) 2,096] 3,568] 4,794| 4,277 
l1............| 2,027} 8,636] 8,668] 3,887/ 10,052] 8,483] 2,769) 3,987) 1,812] 3,797] 4,847] 2,881 ° 

. 12... 0........| 98,719) 8,710} 3,465| 5,737; 10,960} 9,130) 3,450} 3,924) 1,545] 3,354) 5,137] 2,452 
13............| 3,628) 3,663] 1,818} 6,108] 11,682/ 8,027] 3,452] 4,043! 1,907) 3,592] 3,280) 3,069 

' 44,...........| 8,465) 1,565] 1,988] 7,168] 11,188] 8,527] 3,658] 2,698] 2,108] 3,609] 2,663/ 3,638 | 
15...cee.c0e..| 8,572} 1,904] 3,289] 7,495] 9,810] 8,125] 3,475) 3,087) 2,162] 3,717] 4,526] 3,699 - 
16............| 3,587] 3,504] 3,644; 8,015] 10,168] 8,315) 3,428] 3,226] 2,124) 2,345] 4,687| 3,757 
17...........,| 1,481] 3,400] 3,424] 7,647; 11,022) 8,281/ 2,466] 3,008] 2,001| 1,804] 4,576] 3,721 . 

a 18............| 2,018} 38,662] 3,481] 8,233] 10,960] 7,356} 2,882] 3,217] 1,568) 3,453] 4,491] 2,971 . 
19............] 3,166] 3,628] 3,130] 9,637] 10,604; 5,999] 3,450]. 3,197) 1,861! 3,379] 4,499] 2,209 . | 
20............| 9,852] 38,710! 1,739] 9,434] 10,168] 5,776) 3,344] 3,240] 1,'762| 4,488] 2,588] 3,711 
Q1............| 3,329} 1,689] 2,036] 9,399] 9,574) 6,167| 3,206| 2,214/ 1,925] -4,470| 2,286) 4,439 

= O2............| 3,408) 2,287) 3,913] 9,190] 8,571) 5,241) 3,420| 1,722] 988] 4,248] 4,102] 4,354 
28............| 3,392] 38,760) 4,335} 9,018] 9,090! 3,758] 3,350] 2,443) 1,988! 3,018] 4,421/ 4,111 : 
O4............| 1,185] 3,962] 5,185] 7,436] 9,845] 3,617| 2,345] 2,581| 1,988] 2,915| 3,264) 4,077 

| 25............| 2,006] 4,082) 7,425] 7,126] 10,168] 2,336) 2,585] 2,396] 1,276] 4,336] 3,379] 2,258 . 
26............| 8,668] 4,134] 5,429] 8,823] 10,812) 2,386) 2,900) 1,551/ 1,381] 4,604] 4,985] 1,812 - 
QT...ssseeeee.| 8,727] 38,810} 2,354) 9,075) 9,380] 2,585] 2.146] 2,503] 1,975] 4,542] 2,748) 3,162 
28............| 3,869| 1,843! 2,504, 9,028] 9,527| 3,474] 3,498] 2,595) 1,925] 4,575] 1,667] 3,700 
29............, 3,752) 2,091) 3,350! 9,017} 8,720) 3,588) 3,584) 2,115) 2,267) 6,484) 3,127] 3,677 __ 
80............| 3,848].......] 3,748] 8,868) 8,471] 3,491) 4,111} 2,389} 2,052] 3,690] 6,935] 4,504 
Bl............|  1,885].......|  4,385[......./ 8,9891.......] 2,650] 2,645).......| 3,158)].......] 4,311 

; Total. | 95.307] 90,703/105,333) 20,060/269,925/200,448] 96,253] 92,525) 55,631|107,156/121 ,689/ 112,163 

| | | |
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Unlike many other northern rivers the lower Fox is rarely troubled | 
with ice gorges, because the ice on Lake Winnebago melts gradually. 
It is stated that trouble is sometimes experienced from anchor ice 

forming on the rapids in exceptionally cold weather, but this is 

| | largely prevented by the system of slack-water navigation. | 

The absence of great freshets prevents backwater and allows the | 

construction of the mills out into the stream, as well as connecting . 

sidetracks on short trestles only a few feet above the water, with per- 

fect safety. | | 
. The bed of the river in nearly all cases ig in hard limestone, Ex- | 

cellent quarries of fine building stone have been opened for use in | 

both the Government and private improvements of the river. 

| WaTER Powers. | 

GENERAL STATEMENT. | 

No other river system in the State has so large a proportion of its _ 
total descent concentrated in its lower reaches as has the Fox. Be- _ 
tween Lake Winnebago and Green Bay the river descends a total of | 
166.7 feet in a series of eight zapids. the total drainage area of : 
the river is 6,449 square miles, of which area 6,046 square miles | 

or 94 per cent, are included above the outlet of Lake Winnebago. 

These two facts—-the large concentration of fall in the lower river and 

the location of 94 per cent of its drainage area above this concentra- 

tion—have the effect of producing extensive and waluable water 

_ -powers. | | | | 

‘“Betore any improvements had been made the river flowed between | 

wooded clay bluffs from 10 to 70 feet or more in height, in some 

places rising abruptly from the river’s edge on each side. Through | 

this channel ran the clear, dashing river over its limestone bed from 

300 to 1,000 feet wide. Great changes have since been made.’ 

The following table gives the location and amount of fall at each 

| _ of these rapids before improvement, according to surveys of Major 

Suter in 1866: | |
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| Rapids on lower Fox River in 1866 (before improvement) .t : 

| 
| Names. = Distance 

| | | Feet. Miles. 

DeDCTE oo. cee cececec cence ees c eee eeeeee nee neeeeeees cesses eeeeneestneeeeesstennes 8 tteesccevece 

— Bapide Groce nr occcccccccccccccccccceeeeeeeeep BP 8 | | 
Grand Kaukauna ........... cc cee ee cece cece nec ceeecccesnccecccrecescoeeane 50 4.5 

Gedar rapide 2000000.) «|e 
Winnebago Rapids 2.1.00 III] BBs 

Green Bay to Lake Winnebago .......ccccscccscccevccceceecsecsces 170 23.0 

LEGAL STATUS. | 

In 1846 Congress passed an act granting a large amount of land to . 
the State of Wisconsin for the purpose of making a navigable route 

| from Lake Michigan along Fox River to Wisconsin River. In 1853 
the State, after expending $400,000 upon the improvements, passed 
the whole matter, including the land, into the hands of the Fox and 

/ Wisconsin Improvement Company. This company issued bonds, , 
completed the improvement, and in 1856 the first steamer passed 

| through from Mississippi River to Green Bay. On the advent of 
railroads soon after, the route fell into disuse, and the company was | 
unable to pay interest on its bonds. Suit was brought by the hold- 

| ers of these bonds, and the franchises, property, and land grants of 
| the company were sold to a corporation organized in 1866 as the | 

Green Bay and Mississippi Canal Company. In 1870 the United 
States appraised the value of the locks and canals at $145,000, took 

: . possession of them on the payment of this sum, and has since exer- _ 
cised control in the interests of navigation. | 

: The Green Bay and Mississippi Canal Company still exists and — 
retains its land grants, water-power franchises, and other property. 

| The company claims the right to all surplus water after the needs of 
navigation are supplied. This claim includes the right to tap the . 
canals at any point and draw off the water, provided navigation is 

| not interfered with, as. well as the right to take all the surplus flow 
of the river at the head of each rapids and use it at that level. This | 

‘ claim has been confirmed by the United States Supreme Court. The 

- “1 Warren, G. K., Report, 1876, p. 29. i. ,
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ot company does not claim ownership of power which’ is developed at a 

level below the head of a rapids by persons owning the land and us- | 
| ing weter which thas passed the tailraces of the company. | | 

__ in some cases this company owns the power, while others own the 
| land. These interests have in some instances been mutualized in a. 

joint company; .in others protracted lawsuits have resulted in pre- : 
| venting the developmeiit and vse of. the. water power “wp to the present _ 

) time. The water powers at.Rapide Croche and Little Kaukauna dams 
have not been improved for-this-reasons. 6000 a 

. ‘As the low-water-flow-of the river falls far short’of being sufficient | 
for ‘the ‘turbines now instulled; frequent controversies and lawsuits 

a concerning the ownership of the water have resulted. Finally a few 
years ago the Neenah and Menasha Water Power Company, composed 
of practically all the users of water for power purposes on the river, 

was formed to regulate the use of the surplus water not required for . 

. , navigation. Under the rules of the Secretary of War water may not 
be drawn below the crest of the Menasha dam except by his special 

permit. Such permission is frequently given, however, to help out 

, the great manufacturing interests. concerned. OO OO . 

Fox River discharges from Lake Winnebago in two nearly par-. 

allel channels, distant about three-fourths of a mile from each other. _ | 

These branches join in less than 2 miles in Lake Butte des Morts, 

| an expansion of the river 3 miles long and extending at right angles 

| to the general direction of the river, | oo | 

- Menasha and Neenah are located at the lower end of the two chan- | 

nels, Menasha on the north side of the northern channel and Neenah | 

on the south side of the southern channel. These cities are about 1 

mile apart and have a total population of about 12,000. . a | 

_ ’ The river banks are here only 10 feet or less high. There ig adam 4 

| in each channel, with an average head of 8 feet, the two maintaining . 

the level of Lake Winnebago. These dams would develop 2,400 theo- 

| retical horsepower.t A view of the Government dam is shown in- © 

Figure 2, Plate 2. 7 : 
The riparian owners on the Neenah channel improved the. water . 

powers. before the ship canal was. begun, and. thus obtained a prior a 

right under a State charter. Most of the.manufactories are located | 
| on. the strip of land, averaging 125 feet. wide, between the river and 

| the race. - oe an te , 

| 2 This estimate is based on,an ordinary discharge of 2,660 second-feet, equal to a ~ 
run-off of about 0.43 second-feet per square mile. .
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| NEENAH. : | 

_ The Kimberly Clark Paper Company is the most extensive user | 
— of water power at N eenah, having installed 20 turbines under.a head | 

| of 71% feet, rated at 1,560 horsepower. In addition, this firm has = 
550 steam horsepower, all used in the manufacture of sulphite and | | 

_ ground wood pulp. The Neenah Paper Company has installed 11 | 
_ _ turbines under head of 7 feet, rated at 838 horsepower, and reports | 

an additional 750. steam horsepower, all-used in the manufacture of | 
paper. The Winnebago Paper Mills have installed turbines under | 

_ a 9-foot head, rated at 854 horsepower, which is supplemented with 
450 steam horsepower. Oo 

Other power users in Neenah are included in the following table: . 

| _ Additional water powers at Neenah. - 

Turbines. | | - | 
Owner and use. a aie Remarks. __ - | 

Head. | H. P. : 

Necnah Bootand Shoo Manufacturing Go, 8:0 | "88 | 83 | yee steam when waterie 
Nigaah ppd Mentha Gus and wictic) 5 | | gg | 
Wulff, Clausen & Corfloar ec) = $8 | 23 | 60 | Burnea. | | 

’ The Government canal is located at Menasha. This canal has a 
total length of about 4,320 feet, its single lock being located at the. _ 

| lower end near Lake Butte des Morts. This dam develops 2,487 — | 
theoretical horsepower at ordinary flow. The Federal Government _ 
entered into an agreement with certain persons under which they con- a 

| structed the navigation improvements and received in return the | 
ownership of the resulting water powers. As a consequence the Green. 

_ , Bay and Mississippi Canal Company has no interest in these water | 
powers. a 

| A dam 475 feet long at the head of the canal develops a head of 
8.2 feet, though some of the turbines work under heads of 6 to 8 feet. 

| | The strip of land between the canal and river is used for the location 
_ of numerous manufacturing plants, all the power, except that of the - 

Howard Paper Mill, being taken from the canal. 7
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The largest water-power user at Menasha is the George A. Whit- 

ing Company, which owns the right to “first-class water.” ts six tur- | 
| bines work under an average head of 8 feet and are rated at 503 horse- 

power. The company, which is engaged in the manufacture of paper, | 

has also installed 265 steam horsepower. | 

Another large concern is the Menasha Wooden Ware Company, 

whose turbines work under an average head of 5 feet and are rated 

at 414 horsepower. This is supplemented by 1,090 steam horsepower. — 
| The other important water-power users in Menasha are included | 

- * in the following table: | 

Additional water powers at Menasha.1 

. | Turbines. 7 

Owner and use. ' — Steam Remarks. 
Head. L H. P. | 

} Feet. 

Gilbert_Paper Co............ cece cece cece es 5 243 800-1 ,000 . 
Howard Paper Co...... ....... ..0 1. see 5 321 200 
John Strange Paper Co............ .see cece 5 156 250 | Leased. 
Banner Flouring Mills.................... 5 90 50 ' > 
MacKinnon Excelsior Co................0. 6 124 225 
MacKindon Pulley Co................. 0005 6. 25 25 
John Schneider planing mill.............. 6 124 sdee wees ceceee 
Valley Knittihg Co, hose, mittens, etc..../ 4, | | ; 
Menasha Whollen Mills .................. 5 | 35 Small en- When water is low. 

° | gines. 

| For the entire distance of 5 miles between Menasha and the Ap- 
pleton upper dam the river affords slack-water navigation; indeed | | 

~ it has been claimed that later improvements on the Appleton dam 

have caused the water of Menasha to back up a foot or more above its 

original level. As Appleton is approached the clay banks rise to a 
7 height of 50 or 60 feet. - 

| APPLETON. , | 

| Fall.—Because of their intrinsic value, as well as on account of 
their early development, the Appleton powers are not excelled on the 
lower Fox. According to the Government profile the river has a total : 
fall of 36.7 feet in a distance of 1.2 miles. This head is developed | 
by three dams, which divide the river into upper, middle, and lower 

levels, with estimated theoretical horsepower? at ordinary flow of . 
4,238, 2,225, and 2,558, respectively. | a, 

| | ? Authority, L. M. Mann, United States assistant engineer. . | 
2 Estimated by U.S. Asst. Engr. L. M .Mann, on flow of 170,000 minute-feet, at 

4,508, 2,367 and 2,721.
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| At Appleton the river by a gradual bend changes its course from 
northeast to southeast, again turning to the northeast just above the 

- lower dam. On the left bank the clay blufis rise steeply 50 to 70 . | 
feet, while on the opposite bank ig a flat extending for 3,500 feet, and 
perhaps 1,300 feet wide, beyond which rise high bluffs, as on the 

_ left bank. For the purposes of navigation the Governrnent has con- | | 
structed two dams, dividing the descent into two levels. The second 

or middle dam was constructed by ,private enterprise and is used ex-. | | 
| | clusively for water power. - a ; 

Upper dam.—The upper dam is a substantial stone structure. It - 
| extends from the foot of State street on the left bank normal to the 

| shore for 250 feet, thence diagonally downstream for 7 00 feet to.a-— 
| point 400 feet from the right bank. From this latter point a retain- . 

ing wall or long pier extends downstream 800 feet to the right bank. 
: | The-head. varies from about 10 feet at the upper end of the dam to- 

18 feet at the lower end, the average, as given. by the Government 
oo engineers, being 14 feet. Its available water power is taken from a 

race along the left bank, from the ship canal on the right bank, and | 

from the adjacent retaining wall. 7 SO OF 

‘The extreme variation of head is stated at 2 feet, but the ordin- ° oo 

| ary variation is only half that amount. It is due to the manner of~ | 

using water by the Neenah mills, and to prevalence of strong winds 

blowing continously’ orf Lake Winnebago and changing volume of dis- | 
_ charge Oo | 

| The race on the left bank is 600 feet long, several extensive paper, 

pulp, and flouring mills occupying a strip of land between it and the . | 

: river. Here are located the Appleton Paper and Pulp Company, with 

| Installed turbines under 11-foot head, rated at 550 horsepower; the 

| Kimberly & Clark Company; the Vulcan and Tioga mills, with about 7 

710 and 770 turbine horsepower, respectively; and the Atlas paper | | 

_ mill, with 766 turbine horsepower. The Appleton Waterworks Com- ~ 

pany, 1,400 feet below, receives power from this canal through a 

flume which affords a head of 18 feet. The above powers by long- | 

established usage are recognized as belonging to the respective com- | 

panies, and not. to the Green Bay and Mississippi Canal Company. 

| Of the power developed on the right bank, nearly all is taken from | 

the long pier. The Green Bay and Mississippi Canal Company owns 

| the land on this side of the river and leases power to users. 

| The head here varies from 12 feet near the upper end of the pier |
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to 16 feet at the lower end. The water is taken through ten arched ) openings in the stone pier from the large bay above. This: power | | | is fully developed by the Wisconsin Traction, Heat, Light, and Power 
Company, with turbines under 16-foot head, rated at 2,250 horse- - 

| power (besides 2,000 steam horsepower). 7 | 
Of the few unused power sites on this dam the greater number are | 

located on the ship canal, and, as heretofore stated, are owned by the 
| Green Bay and Mississippi Canal Company. The following table - 

gives the developed powers: | 7 | 

. Water powers on the United States canal at Appleton. | . 

| | | Water power. . | | 
Owner and use. "are 

oe ee | Aeae ats | Basia | 
Riverside Paper and Fiber Co.............«........ 14.0 383 300 |.... 0... 000. | | CRRA GBR esr | 3 4 8 30 | 

Middle dam.—The middle dam also is independent of both the 
| Government work and the Green Bay and Mississippi Canal Com- | 

pany. It was built by private capital for water-power purposes only. 
| It is 2,400 feet below the upper dam and is about 450 feet long. The 

dam was constructed of timber in 1877 and has its foundation in lime- a | | stone. A canal leads down the north (left) )bank. The south end 
of the dam abuts on Grand Chute Island, West’s hydraulic canal be- 
ing supplied from the adjacent basin. | 

Previous to 1877 power had been developed by wing dams passing 
upstream from both banks for several hundred feet. The present | | 
dam is reported to have an average head of 7.3 feet, developing at | 
ordinary flow (2,660 second-feet) 2,190. theoretical horsepower. The | 
head at the various factories and mills varies from 7 to 14 feet, de- | 
pending on their location, the variation being similar to that at the 

| upper dam. The water level is remarkable for uniformity. | 
_ The north-shore race is 800 feet long, supplying a head varying | 
from. 9 feet at the upper end to 12 feet at the lower, | | 

West’s canal starts at the right abutment of the dam and extends 
a down Grand Chute Island for about 1,700 feet, nearly parallel to the 7 | 

| | river. It has a. width of about 130 feet, with earth and stone em- 
bankment about 3 feet above the water surface. The head averages
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| 10 feet. Several fine power sites still unoccupied on this canal are 

especially desirable because of excellent transportation facilities. 

Plate 3 is a view of the Fox River Paper Company’s mills. 

The following table gives the important users of water power from | 

the middle dam: | | 

Water powers on the middle dam, Appleton.1 

| , Water power. 

| Owner and use. | Steam 

Average Rated Entitled to— 

_ Fox River Paper Co.? Feet. | | 

Ravine mill .... 00... cee eee ee eee cee et ee neee! | 2 flow of Fox | 

Lincotn moll... cc cece cee eee eee eee 11.0 2,126 River less 25 1, 050- 

box River mill...........65 ce cece ce ee eee H. P. 

| Cee eee ce 8:00 | Sid | 1,250 HL fo 500 
Telulah Paper Mill, pulp........ 2.0... eee eee } 22 oo3 + 3,000 sq. in...... 500. 

° Appleton Machine Co ...........-.cceeeeee cere eee ed 5.0 | 14 | 500 sq.in......... 25. 

Appleton woulen mill, paper, knitting, etc... ... 5.0 47 | 90 H. P.......... 50- 

Fourth Ward plaining mill, lumber.............. 8.0 28 | 30H. Po... epee ee eee 

Marston & Be.eridge, hubs and spokes ........... 8.0 17 | 15 H. Pice ccc ce] eee ewe eee . 

Valle) Iron works...........--- a 7.0 47 BE Pirsccscccefeeeeee  - | 

| Lower dam.—The lower or Government dam is located about three- | | 

fourths of a mile below the middle dam and just below the lower . 

, bend of the river, at a point where the river is 485 feet wide. A 

view of this dam is shown in Plate 4. The dam extends downstream 

from the left bank 417 feet, at an angle of about 45° with the chan- 

nel, to an embankment which extends 600 feet farther downstream. | 

The lower-level ship canal is back of this embankment. The river . 

runs close to the left bank, which is high and steep, while on the right 

| bank a flat 200 to 300 feet wide intervenes between the shore and the 

bluffs. There are four methods of utilizing the power—viz, from | 

. the abutment of the dam, from the race on the left bank, from the 

| ship canal, and from the Telulah Water Power Company’s canal on 

oe the right shore. The average head of this dam is stated at 8.5 feet, 

which at ordinary flow gives 2,550 theoretical horsepower. The re- 

port of Mr. L. M. Mann, on whose authority the above statement is 

made, shows that about 850 horsepower remained to be installed. 

| There is said to be a fall of 3 feet in the 1,500 feet below the dam. 

This water power is owned by the Green Bay and Mississippi Canal 

Company. | | | | 

| "1 Authority, L: M. _ U.S. assi ineer, “Vacated on 
2 Authority, LM Mare or Paper Co. Nthres milis) are located on West’s canal; the other 

powers are on the left bank. -
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The left or west-shore race starts at a point 450 feet above the dam | 
and extends nearly parallel to the channel, a distance of 1,200 feet | | 
below the dam. The bluffs rise steeply from the water, so that mills 

: must extend out over the river. It is claimed that this race is en- 
titled to one-fourth of the stream flow. : - 

: The right or east canal, known as the Hyde & Harriman canal, 
_ has several good locations for mills.’ The land adj acent was owned by 

Mr. W. Hyde and Judge J. E. Harriman, while the power belonged 
to the Green Bay-and Mississippi Canal Company. These interests | 

oO were united and the canal completed in 1880. It starts at the head | 
of the ship canal and skirts the bluffs for its entire length of 2,250 
feet, leaving a wide strip of flat land between it and the river. An 
earth embankment forms the river side. The cross section of the 
canal at its upper end is 120 by 7 feet, but it gradually decreases. 
Its head varies but slightly and is said to average 10 feet. The 7 
most important mill on this canal is that of the Telulah Paper Com- | 
pany, with a total of 11 turbines, rated at- 1,368 actual ‘horsepower. 

CEDARS DAM. | | 

| This dam, a view of which is shown in figure 1—Plate 2, backs _ 
| up the water for the entire distance of 3.3 miles to the lower Apple- | 

ton dam, affording slackwater navigation. Fox River in this stretch | 
is hemmed in by high clay banks and has an average width of 600 

_ feet. At a short distance below the dam however, a small creek | 
| enters from the north, causing the bluffs to recede from the river and 

| follow up the creek, leaving a flat area of perhaps 35 acres. The | | 
. dam is situated about 1,000 feet below the point where the bluffs 

| leave the river. It crosses the river in a normal distance of 810 
feet. It has an average head of 9.7 feet, which at an ordinary flow | 
of 2,660 second-feet gives 2,910 theoretical horsepower. This power a 
is owned by the Green Bay and Mississippi Canal Company, but 
the entire power is leased to the Kimberly & Clark Paper Company | 
for a paper mill. This firm reports an installation of 33 turbines, 

_ under a head of 11 feet, rated at 4,217 actual horsepower. | 7 
| - 

co 
| | _- LITTLECHUTE. | | : 

7 The next Government dam is located 4,000 feet below the Cedars 
dam at a small village called Littlechute. The river has extensive 

| rapids at this point, there being a total descent, according to the
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Government profile, of 36.2 feet in the 2. miles between the foot of 

the Cedars lock and the backwater of the Kaukauna dam _ below. 

| These rapids are passed by a canal 6,500 feet long on the left bank 

, of the river. One lock of 14.4 foot lift is located about 1,000 feet 

from the head of the canal, and a combined or double lock of about 

21.8-foot head is located at the lower end of the canal. A view of | | 
| this dam is shown in fig. 2, Plate 5. | | 

The river is about 840 feet wide at the dam site. On the left 

| : bank the bluffs retreat from the river slightly, leaving a narrow flat | 

| and some small islands. On the right bank there is a break of per- . 

haps 1,500 feet in the bluffs. This power and the adjacent land : 

belong. to the Green Bay and Mississippi Canal Company. The dam 

has. a head of 12 feet, but the total available head, because cf the 

| adjacent rapids in the 7,000 feet below the dam, is stated to be 34 

feet.. This descent, with a flow of 2,660 second-feet, gives 10,200 | 

theoretical horsepower. It is certain that to develop more than halt 7 

| this amount would require a large expenditure of money. At the 

| present time 20 feet of fall have been developed. . | 

| The Littlechute Pulp Company has installed 24 (mostly 54-inch’ 

turbines under a head of 12 feet, rated at 3,000 actual horsepower. 

, The power next in importance on this dam, and the only power not 

, leased from the Green Bay and Mississippi Canal Company, is that 

of a flouring mill owned by’ Arnold Verstigen, run by 6 turbines 

: rated at 100 horsepower. | | 

| : | COMBINED LOCKS DAM. , 

About a mile below the Littlechute dam is the Combined Locks . 

| dam, owned by the Combined Locks Paper Company. A view of | 

this dam, together with part of the company’s plant, is shown in PI. 

| II, B.- ‘The company has 49 turbines installed, rated at 4,488 prac- 

tical horsepower, leased’ from’ the Green Bay and Mississippi Canal 

— ‘Company. — | | / . Be | 

| a GRAND KAUKAUNA DAM. - ©... : 

A descent of 50.3 feet in a distance of less than a mile entitles 

the Grand Kaukauna rapids to first place in all the water powers 

| of the lower Fox River. Both topographic and transportation. con- 

| . ditions are very favorable for improvement. . The Kaukauna dam © 

4 distant 2.5 miles from. the Littlechute dam and produces slack
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| water to the end of the Littlechute canal. The rapids are passed by _ | 

a ship canal 7,400 feet long extending from the dam and including 

5 locks with an aggregate lift of 50.3 feet, all located on the left 

| bank of the river. At its middle point this canal is distant 1,000 
feet from the river. The river is about 700 feet wide at the dam, 

| - but a quarter of a mile below broadens out between several islands _ 

to a maximum width in the middle of the rapids of over 2,000 feet. 

The islands are low, but all have the limestone base. These islands, | 

together with the flats on both sides of the river, give fine facilities | 

| for water-power development. The distance across the valley from 

_ bluff to bluff is about 3,500 feet. : | 

- _ The water powers are made available in three or more ways, viz., 

| from the ship canal, from the Kaukauna Water Power canal, and 
_ from the Edwards & Mead canal. There is a frontage of 900 feet or 

| more on the upper level of the ship canal suitable for power develop- 

- ment and furnishing an average head of about 16 feet. The Kau- 

kauna Water Power canal starts 400 feet above the dam, thence runs 

400 feet at an angle from the shore of about 45°. At a point about 

200 feet from the river it turns and runs parallel to the south chan- | 

oO nel of the river for 2,000 feet. Its greatest width, 150 feet, is at’ 

the bulkhead. Its minimum width is 86 feet and its depth is 11 
feet. There is said to be a descent of 2 feet in the total length of | | 

_ 2,400 feet, the average head furnished is 18 feet. -Along the side 

and end of the canal there is a total frontage of 2,100 feet available 

for power sites and mills. | oo | | | 

The Kaukauna Water Power Company’s claims to one-half the 

- flow of the river were denied by the Green Bay and Mississippi 
Canal Company at the time of the construction of these improve- _ 

ments, and the matter was taken into the cqurts for adjudication. 7 
After successive trials in the State courts the question was finally | 

_ settled by the United States Supreme Court October, 1898, in favor . 

of the Green Bay: and Mississippi Canal Company, which thereupon 
purchased the entire plant and canal of the Kaukauna Water Power | 

Company. | | 

In this decision the Supreme Court held broadly that the use of 

the surplus waters created by the Government dam and canal at | , 

| _ Kaukauna belonged to the Green Bay and Mississippi Canal Com- | 

pany, but that “after such water had passed over the dam and 
4.
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through the sluices and had found their way into the unimproved 

_ bed of the stream, the rights and disputes of the riparian owners must 

| be determined by the State court.” 
: _ The Edwards & Mead canal was built under the direction of Capt. 

N. M. Edwards, engineer for the Green Bay and Mississippi Canal 

Company. Advantage was taken of a branch of the main north 

| channel running between two large islands; this was formed into a | 

pocket by damming the ends and sides.. This channel starts 600 feet 

_ below the bridge, and the dam was placed 1,000 feet below its head. 
: As the water is taken from below the first level of the rapids the 

Green Bay and Mississippi Canal Company could make no legal 

. claim to it, but subsequent to its development bought the power. 

The sides of the channel are substantially built of earth on the south 

| side and dry rubble masonry on the north side. 

Recently very comprehensive plans have been prepared for the 

| improvement of the lower level at Kaukauna, which will produce 

6,500 theoretical horsepower. These plans include the blasting out 
of the tailrace so as to develop a 21-foot head at the present Gov- | 

| | ernment dam, and also the construction of a new masonry dam below 

‘which will develop 27 feet additional. As this dam would render 

useless some of the present improvements below the Government — 

| dam, it will be necessary to purchase. such property before the new 

dam can be constructed. These developments will be made ag soon 

as a suitable tenant is found. | | 

At the present time the Green Bay and Mississippi Canal Com- 
pany offers for rent 3,000 theoretical horsepower already developed 
at the headrace of the Kaukauna Water Power Company’s canal, 

recently purchased. Large store buildings at this point, though par- 

tially destroyed by fire, could readily be converted into a large man- 

. ufacturing plant. . | 

The city of Kaukauna has 5,000 inhabitants and is on the main — | 

line of the Chicago. and Northwestern Railway, being also reached 

by the Fox River Valley Electric Railway. 

The following table gives a list of the power users at Kaukauna 

and the installed turbine power:
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Water powers on For River at Kaukauna. | . 

, Water power. 

Owner Steam 
° ‘sea Rated |Entitlea| H. P- 

. head. | H. P. to— 

Feet. | ' 

Badger Paper CO. .....ccce cee ce ces ee sec cec ccc ceccceseess 16 1,280 |.......00e 450 
. Chicago and Northwestern Rwy. shops ............. 7 47 75 110 

Kaukauna Fiber Co. wo. ccc cece cect cc ccc eccccccees - 4 194 100 . 200 
Kaukauna Machine Co. ...... ee eee eee eee e cece cece 14 250 75 15 
Kaukauna Hlectric Light Co. ............ cc cece eee eee 14 194 |......00ee 160 
Thilmany Pulp and Paper Co. ........... ccc ccc cee eee 14 389 275 175 
Western Paper Bag Co. ......c ccc cc cece eee eee eeceeeees i 310 
Outagamie Paper CO. .....ccc cece cece cece cet cece e eens 21 816 1,500 |........6. 
Lindauer Pulp CO. co.cc cee cece cece eee eee e cece eee eeeee TR Jo ceccececc[ecccccevccleccceccese 
Reese Pulp CO. ....cc cc cc cece cece sce ce cc eneccceceeseeseecs 12 DO ee 350 
Thilmany Pulp and Paper Co .............. eee ween eee 12 0 56T 

1 Nos. 1-4 are owned jointly by the Green Bay and Mississippi Canal Company; Nos. 
5-0 are leased from the same company; Nos. 10 and 11 are leased from same company 
and Edwards. 

, Below Kaukauna Rapids the river is from 1,200 to 2,200 feet 

_wide for nearly 2 miles, but it gradually contracts to a width of 

about 500 feet for the lower half of its course between Kaukauna 

and Rapide Croche. Almost without exception the bluffs rise 
directly from the river for the entire distance. Navigation is also 
by slack water from the Grand Kaukauna Canal to the Rapide 

Croche dam. , 

oe | RAPIDE CROCHE DAM. 

The Rapide Croche dam is located 4.5 miles below the Grand | 
| Kaukauna dam and was built by the Government for navigation pur- 

poses. It is about 450 feet long and has an average head of 8.5 

: feet. The bluffs rise on either side close to the river, except on the | 
left bank at the site of the ship canal. This canal starts just above 

| the dam and extends downstream for a distance of 1,760 feet to the 

lock. This forms a strip of land well suited for power or mill sites, 

being 900 feet long and varying in width from 20 feet at the ends | 
to 200 feet at the middle. This ground and 120 acres adjacent is 

owned by the Green Bay and Mississippi Canal Company. = 

The Rapide Croche dam develops 2,400 theoretical horsepower, 

which may be leased on extremely favorable terms. At the present 
| time this power is not utilized. Its location, nearly midway be- 

tween Green Bay and Appleton, is convenient for the development of
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electric power for railroad or other purposes. The Chicago and 
| ' Northwestern Railway and the Fox River Valley Electric Railway | 
a are close at hand on the left bank. | . 

| | . LITTLE KAUKAUNA DAM. . | | 

Six miles below the Rapide Croche dam is located another Gov- | 
ernment dam which furnishes slack-water navigation in this stretch 
of the river. This dam, a view of which is shown in P1..5, fig. 1, 
is about 550 feet long and furnishes a head of 8 feet. The bluffs 
rise close to the right bank, but on the left bank recede for several 

| hundred feet. Advantage is taken of this fact to locate the Govern- | 
ment canal here. This canal is 950 feet long and has a single lock 
at its lower end. For details see Figure 7. 

The power here, like that at Rapide Croche, is owned by the Green 7 
a Bay and Mississippi Canal Company, while the riparian rights are 

| owned by other parties. This fact has led to a protracted legal 
struggle, which has resulted in preventing the utilization of the valu- a 
able water powers. It is stated on good authority that these suits 
have recently been settled and that improvements will soon be made. 

| A large number of water-power lots would be made available by | 
| the construction of a tailrace parallel to the canal about as shown in | 

| | fig. 3. An 8-foot head with a flow of 2,660 second-feet, gives 2,400 | 
theoretical horsepower. _ | | | | | 

| DEPERE DAM, . 

| This dam at Depere, a city of over 4,000 inhabitants, about 7 | 
miles from the mouth of Fox River, id! the last dam and lock on the | 
river. A view of it is shown in Fig. 2, Pl. 6. The dam is of crib 
construction, about 2,000 feet long, and furnishes an average head 
of 7 feet, which, at an ordinary flow of 2,660 second-feet, gives 2,100 
theoretical horsepower. A modern steel bridge is located just below 
the dam. | a | Oo 

| This power does not belong to the Green Bay and Mississippi 
Canal Company, for it was built under a contract whereby the 

| riparian owners were to .have the use of the power in return for 
| the maintenance of navigation improvements. ee | 

| The American Writing Paper Company, which has one of the 
largest and most modern paper mills on the river, has installed 16
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large turbines, with a rating of 1,565 practical horsepower. In ad- 

dition the company uses 1,300 steam horsepower. It is entitled to © 

the total power of the river less 290 horsepower. The value of its 

annual product is stated at $600,000. | 

On the.right bank, taking water from the ship canal, are located 

, the J. P. Dousman Company’s flouring mill, with 175 actual tur- 

bine horsepower and the De Pere Electric Light and Power Com- | 

_ pany’s plant, with 100 actual turbine horsepower. The flouring 

mill has a capacity of 300 barrels a day. These are the last powers - 

on the river. 

RAILROADS. 

Attention has elsewhere been called to the fact that the freedom 

| from the freshets which lower Fox River enjoys allows the building 

of railroad side tracks over or across the river so as to reach any 

mill no matter how situated. The river thus enjoys excellent rail- 

| road facilities. The Chicago and Northwestern Railway closely fol- | 

lows the left bank of the river between Neenah and Green Bay, and | 
a branch performs a similar service for all the mills between Menasha 

, and Kaukauna on the right bank. The Chicago, Milwaukee and St. 

Paul Railway reaches Neenah, Menasha, and Appleton, while an- 

other branch parallels the river between Green Bay and Depere. 

The Wisconsin Central line reaches Neenah and Menasha. [Besides 

the steam lines, the river’s entire length is closely followed by an 

electric interurban railroad, which provides a train every hour at 

reduced rates. . 

The navigation improvements maintained by the Federal Gov- 
ernment provide for a 6-foot channel between Oshkosh and Green 

Bay. While this channel is insufficient for the larger freight boats 
navigating the Great Lakes, the commerce on lower Fox River has | 

been sufficient to reduce the railroad freight rates to an exceedingly 
: reasonable basis. This gives the numerous factories on this river a 

} very marked advantage in shipping both raw materials and finished 
products. This advantage, together with the extremely low rates at 

- which water power may be rented ($5 to $10 per annum per horse- 

power"), has already made this one of the largest manufacturing dis- 

tricts in the State. | 

"a This includes the price for water delivered in fore bay only. )
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ro MENOMINEE RIVER. BB _ 

' MENOMINEE RIVER SYSTEM. : . 

| This river is formed by the junction of Michigamme and Brule 
rivers, and for its entire length of about 104 miles forms the bound- 

ary between Wisconsin and Michigan. I+ flows in a general south- — 

easterly direction, entering Green Bay at Marinette. 

| : “DRAINAGE. - | 

| The Menominee drainage basin is narrow in its lower portion, 

- but widens as the stream is ascended, the river receiving important 

branches near its source. Its total drainage area is about 4,000 

square miles, of which 1,450 square miles ig in Wisconsin. 

Like Chippewa River, it has a main arm to the north, Michigamme , 

_ river, which is nearly as long as the main river, its source, in fact, 

being within 12 miles of Lake Superior. This has an important 
bearing on the discharge of the Menominee, because it secures the 

large run-off due to the heavy precipitation of that region as well as 

' the steadying effect of the enlarged drainage. The combined drain- | 
age area of Brule and Michigamme rivers amounts to 1,769 square 

miles*—nearly one-half that of the entire river system. 

PROFILES, | 

| In the table that follows will be found a statement in detail of the | 
- descent of Menominee River, together with other valuable data: 

_  2Tenth Census, vol. 17, p. . . : | .
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Profie of Menominee River from its mouth to head of upper rapids, Twin Falis.1 

Distance— Descent be- 
____—*:s Eleva - tween points. 

No. Station. Be- | above rn 

" From tween (sea level. Per . | mouth. | points. Total. mile. 

Miles. Miles. Feet. Feet. Feet. . 

% { Mouth of river.......cccccccsccsecceccecee| 0.0) Josescecece| 580.0 [.ccececece[eccceccees 
2) Dam No. 1, f00t..........ccccceceeceeccces| 2.0 | 2.0 BGO. [esccceccccleccecccees 
3 | Dam No. 2, f00t.....ccccccccccccccecccces 2.5 5 | 6687.0 7.0 14.0 
4) Dam No. 38, LO0t.....cccccccccccccecccceces 2.75 020 504.0 7.0 28.0 | , . 

6 | Schappies rapids, fLo0t.........cccecceece 7.7 5.0 612.0 18.0 3.6 

6 | Schappies rapids, head............ssseee- 8.7 1.0 622.0 14.0 10.0 
7 | Grand rapids, foot, (mouth of Little ° 

Cheddar River) ........cccccecceceeeseee| 2.0 13.3 649.0 | 27.0 | 2.0 , 
8 | Grand rapids, head (N. W. % see. 32, . 

T. 84 .N., R. 23 He... ccc ec cece cece cence 24.5 2.5 669.0 20.0 8.0 

9 | Railroad crossing, Ross...........ese00+.| 26.5 2.0 671.8 2.8 1.4 | 
, 10 | White rapids, foot (lot 1, sec. 30, T. 

BS5 N., Ru. QL BH)... ccc ccc c ctv ec cv ccccccs 50.7 24.2 683.4 11.6 43.0 

11 | White rapids, head (south line sec. 7, | | 
T. 85 N., Ry. 22 Bl... . ccc cece ccc eens 58.7 3.0 714.4 31.0 103.0 

12 | Pemena rapids, foot (mouth Pemena . 

Creek) ..cccccscccccescccccccccccccccccsccs] GLA 7.8 748.3 30.3 3.9 

13 | Pemena rapids, head (south line sec. 

; 5, T. 86 N., 22 BD.) ccc. ccc cc cece ec cneee 63.0 1.5 767.1 18.8 12.5 

14 | Pemena dam, fo00t...........cccecccccccess| 687.0 4.0 V3.1 6.0 15.0 

15} Pemena dam, CreSt .2.........cccceeceeee| 67.5 5 786.2 13.1 26.2 

16 | Sturgeon Falls, foot..............ccceeee-] 77.0 9.5 803.9 17.7 1.9 | 

17 | Sturgeon Falls, head .......ccccecceesceed 77.5 0.5 816.8 12.9 25.8 . 
18 | Sturrgeon River, mouth ................| 78.1 0.6 818.0 1.2 2.0 

- 19| Norway, Mich. (where public road 
JOINS TVET) .......cc cece e ee ce sees ceeeeee| SOL 2.0 | 824.0 6.0 3.0 | 

20 | Iron Mountain, Mich. (500 feet above 
7 Old LELTy) .......eccccccescceccccccesccecs| S41 4.00 8511.0 27.0 6.7 

21 | Little Quinnesec Falls, foot.............) 5.4 . 1.3 878.0 27.0 . 20.7 
_ | Little Quinnesec Falls, head ...........] 95.65 0.25 942.0 64.0 256.0 

23 | Big Quinnesec Falls, foot ...............| 89.9 4,25 966.0 24.0 5.6 
24 | Railroad bridge south of Iron Moun- . 

TAIN eee secs seeeeceeeecerctceececcesvees| 91.15 | 1.25 | 1,020.0 | 64.0 43.3 
2% | Highway bridge south of Iron Moun- | | . 

TAIT coc cece cece cece ccc cc cccccceeneces 92.4 .}|. 1.25.1 1,045.0 25.0 20.0 
26 | Railroad bridge, river siding ...........] 100.4 8.0 | 1,065.3 20.3 2.5 | 
27| Twin Falls (00 feet below lower . | 

TADIOS) ....c.cccecccccececcesccececccecees| 101.4 1.0 | 1,072.5 1.2 7.2 - 
28 | Twin Falls (head of upper rapids) ....{/ 102.1 0.7 1,009.8 (2.3 3.9 

SSF 

1 Authority: No. 1, U. S. Laka Survey; Nos. 2-6, Menominee River Boom Company ; Nos, 7, 8 
and 10-13, T. W. Orbison; No. 9, Wisconsin and Michigan Railway; Nos. 19-27, U. 8. Geol. Sur- 
vey ;-No. 28, Chicago and Northwestern Railway. | . 

: . @
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From its head, at the junction of Brule and Michigamme rivers, a 
| to its mouth, a distance of about 104 miles, the river descends about _ 

700 feet. In addition to this its Wisconsin tributaries descend about. 

| 300 feet, and those in Michigan 470 feet. The opportunities for 

water power are numerous, because of the frequent concentrations of 

_ descent in rapids along the entire course of the river. The following 

descriptions of the most important water powers are taken from data 

| furnished by Messrs. O’Keef & Orbison, hydraulic engineers, of 

Appleton, Wis., who also loaned maps and profiles of the river, and | 

| from the very full descriptions by James L. Greenleaf, C. E., in the 

census report.’ 

| “It will be evident from the following account that there is an 
| . immense amount of water power on the Menominee awaiting develop- 

ment, the concentrations of the descent in numerous rapids and falls 

supplying remarkably fine opportunities for improvtments. Any | 

| works for the utilization of the power would have to be so con- 
7 structed as not to interfere with the manufacturing company in the © 

driving of logs, but dams, etc., could be built so as to be no hindrance | 
to the passage of logs.” | | 

| GEOLOGY. | 7 

| While the surface is largely covered, generally deeply, by glacial 
drift, the Menominee and all its tributaries flow over hard, pre- a 
Cambrian crystalline rocks as far south as the mouth of Pike River, | 
or fully two-thirds its length. In this region important iron mines 

| are found. Below the mouth of Pike River the Menominee flows 
10 miles across the Cambrian sandstone, then for 18 miles across 
the next higher layer, the “Lower Magnesian” limestone, and for the 
last 8 miles to its mouth across the “Trenton” group of limestones.” a 

a The crossing of the Cambrian sandstone results in no rapids of im- | | 
_ portance, but two rapids occur in passing the “Lower Magnesian” 

and the “Trenton” limestones. Most of the rapids, of course, are 
| in the harder crystalline rocks above the mouth of Pike River. 

The topography of the country through which Menominee River | 
| : flows can not be described as mountainous, but many high ridges 

give diversity to the surface. The Wisconsin branches, Pine and 
| Brule rivers, rise side by side with the Flambeau and the Wisconsin 

1 Water powers of the Northwest: Tenth Census, vol. 17, pp. 59-60. : 
| 2Geol. Wisconsin. :
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: in a high, flat plateau, abounding in lakes and swamps. In many 

cases the rivers head in lakes but a few rods apart, or even in the | 

same swamp. ‘These lakes and swamps have an elevation of nearly 

1,600. feet above sea level, or 1,000 feet above Lake Michigan. The , 

| Michigan branches flow from a similar though even higher region, 

and it is certain that these swamps and lake reservoirs exert a marked | 

influence in steadying the discharge of the river. | 

| RAINFALL AND RvN-OFF. 

Because of the paucity of data concerning the discharge of rivers 

| in this region, it is exceedingly difficult to estimate the ordinary dis- 
charge. The discharge measurements in this district have been | 

made since 1901, and most of them since 1903. 

-The rivers mentioned below are similarly situated with respect to 

| _ Lake Superior, which is perhaps the governing factor in determin- | 

| ing the rainfall. In 1903 Escanaba River yielded a minimum of 

700 second-feet from 891 square miles. Measurements made by the 

I. Stevenson Company indicate a minimum flow of this river, in a | 

| dry year, of 400 second-feet. Measurements of Iron River, continu- ‘ 

| ing from November, 1901, to April, 1904, show a minimum flow of 

0.8 second-foot per square mile for two months in 1902, and the 

same for February, 1903. It seems reasonably certain that except 

in unusually dry years the ordinary low-water discharge of these | 

rivers is not far from 0.6 second-foot per square mile. In 1904,-a 

. year of average rainfall, the minimum run-off occurred in the month 

| of December, when it averaged 0.77 second-foot per square mile. 

In the following tables will be found the maximum, minimum, and 

mean discharge in second-feet of Menominee River at Little Quin- 

nesec Falls during twelve months of 1898 and 1899:
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. Estimated monthly discharge of Menominee River at Little Quinnesec Falls, 
| Wis.,1 May, 1898, to August, 1899. | 

[Drainage area, 2,492 square miles.] | 

Discharge. Run-off. 

—_ Date. - we Per 

| . Maxi- | Mint | Mean. square | Depth. 

1898. , Sec.-feet.| Sec.-feet.| Sec.-feet. | Sec.-feet.| Inches. 

MAY... .cecceccsecceecesccesescctscetececcescsecese| 3.802] 2.443] 8.086 [ 1.28 1.45 
DUDE. 0. cece cece cece cece ccc c ccc cc cece cscs cceccscees 3,616 1,447 2,459 1.01 1,13 
DULY. cc cc cc ccc cee c cece cc cceccceccecccccccsccscees 2,740 655. 1,489 .59 -68 
AUBUST. .. ccc cece cece cece ere ce neces cece eseeeseees 4,968 493 2, 282 94 1.08 

| September. .......ceecceccsecssseceeeeesseressess| 3,544 797 | 2,566] 1.05 1.17 
October... ceecccecsecesecetereeseseeserssee| 573] 1,947 | 3,248] 1.84 1.54 
NOVEMDET..... ces ccceccccccccccnccecsececccecees 3,601 1,484 2,766. 1.14 1.27 

| ADT]. ..cceeceseecescceeeeesceeecsecceteeessessens| 4,622] "8,083 | 4,011 1.65 1.94 
| MAY... ..ccecceipteccseeescrsssrssersserseseeecse| 4,485] 3,744] 4,112] 1.69 1.95 

| JUNC... ecccecceescesceesecerteesstestecetesteeres] 4,624] ‘2,017 | 3,476 | 1,48 1.60 
JULY... ceseessecseeececeseesseesseteseesttesetes| 2,591 804 | 1,819 75 86 
AUBUSt.......cscccsccesecesecsceresecesersecesereel = L789] 1,408] 1,573 “65 75 

1For the daily discharge for this time see Water-Supply Paper No. 8%, pp. 256-257. 
Measurements were made by J. H. Wallace, C. E., and furnished by Kimberly & 
Clark, of Niagara, Wis. 

It will be seen that the smallest monthly average during this time 

| was 0.59 second-foot per square mile of drainage. Lumbering opera- 

tions on Menominee River, though declining since 1892, are still 

| active. The operation of the many logging dams must have a great 

effect on the regimen of the river. In a few years the lumber will 

| be so nearly removed that it will be cheaper to carry logs by rail- ( 

| road. Then the dams can be used to augment the low-water flow. 

| This will greatly enhance the value of the water powers. | 

The average annual rainfall of this region is estimated by the 

Tenth Census at 35 inches. or 10 per cent in excess of the average 

of the State. | 

The following table gives the annual precipitation in the valleys 

of Wolf, Oconto, Peshtigo, and Menominee rivers for the eleven | 

years ending in 1904: | - : | 

Annual precipitation, with averages, at seven stations in Wisconsin covering | - 
eleven years. 

| Sta on. 1894, | 1895. = | 1897. i 1899. | 1900. 1901. " = Average. 

| | In. | In. ! In. | In. ‘In. ! In. In. In. ! In. ! In. | In. ! Inches. 

| Amberst........0.c0.|-cecee{eeeeee| 35-1 | 30.2 | 28.7 | 30.2 | 37.6 |......] 52-1 [......| 30.2 34.7 
Koepenick...--..--. | 23-8 | 24.9 | 32.2 | 25.5 | 28.1 | 31.3 | 46.6 | 33.0 | 27.7 | 42.9 | 43.0 32.6 

| Florence......c...6. | 27.6 | 27.2 | 29.2 | 25.7 | 27.5 | 34.3 | 37.9 | 32.7 |......| 43.3 |... 31.7 
: Oconto...........-.. | 29-8 | 29.9 | 36.0 | 28.1 | 29.7 | 26.4 | 38.0 | 28.1 | 20.8 | 34.1 | 34.7 31.3 

New London.......|......[......]......| 27.4-| 29.0 |......] 35.6 | 28.1 | 34.3 | 28.8 | 31.1 30.8 
Shawano............| 27.9 |.-....] 32.8 | 25.3 | 25.3 | 27D | 3O.3 |... .. [ere eeefecececfe cece 29.8 , 
WAUDACA...-eeseeee [eceeee{eeeeee] 33-6 | 26.5 | 24.3 | 32.4 ]......| 26.0 | 30.8 | 32.0 | 32.0 29.7 

Average.......! 27.3 | 27.3 | 36.3 |.27.0 | 27.5 | 30.8 | 39.1 | 29.6 | 30.8 | 34.2 | 34.2 31.5
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The summary given above, embodying observations of the yearly 
rainfall from 1894 to 1904, inclusive, at seven near-by stations, shows 

_ the average rainfall of this section for the above period to be 31.5 
inches. This is very conservative, for earlier observations for longer | 
periods show larger averages, as will be seen from the following: 

Record of precipitation at two stations in Wisconsin prior to 1894. | 

. {From Smithsonian tables.] | 

! Station. | . | on eriod Prete 

| Years, Inches. 
oo Embarrass 2.0.0... ee cece cece cece teen cece tena cece cece ess enee enon +: 35 38.3 

. WeyAUwega ...... cee ee cece eee cece cee eene cece eeee ees cues seee cues 12 44.1 | 

, There is reason to believe that the rainfall at the headwaters of 
these rivers is in excess of that on the lower part of the drainage | 
area, where most of the observation stations are located. 

The following table compiled from Bulletin C, United States 
rT ° ee ° 

Weather Bureau, shows the results of observations of precipitation | 

_ and temperature in the basins of Fox, Oconto, Menominee, and Wolf. | 
rivers for the years stated prior to 1876: | | | a 

‘ Record of precipitation and temperature at nine stations in Wisconsin prior | 
| . to 1876. 

Precipitation. | Temperature. | 
Period of | 

Station. observa- , . . , tion. . Sum- Au- Win- Sum- Win- 
Spring.| mer, | tumn. ter. Year. mer. ter. - 

| Inches. | Inches. | Inches. | Inches. | Inches. °F. °F. 

Wautoma.........| 1971-1874) 5.50 | 6.25 | 1.98 | 3.16 | 25.92 [occeeecerleccseserse | 
Portage...........| 1886-1845 | 5.58 11.46 7.63 "2.83 27.50 68.22 19.81 
Weyauwega......| 1961-1873} 6.74 | 17.85 | 14.23 | 5.31 | 44.13 | 68.20 19.83 
Waupaca.........| 1867-1874 5.50 14.50 6.92 3.93 25.92 70.17 20.48 . 
Menasha..........| 1857-1858 6.83 10.73 7.06 5.14 29.76 65.30 (28.11 
Appleton..........| 1856-1971 7.65 10.24 6.92 3.70. 28.51 | 67:48 20.15 

; Green Bay........| 1858-1865 6.18 9.35 10.43 4.46 32.42 68.10 18.62 
EXmbarrass....... | 1864-1874 8.14 12.49 8.21 5.73 34.57 66.82 18.25 
Bscanaba. cers is7z-1s76 | 8.58 | 13.72 | 10.57 | 8.28 | 86.09 |... seecc[eeceseeees 

It will be noted that the upper portion of this drainage area is 
- scarcely represented in the above tables, the stations where rainfall 

observations were made being grouped in the lower portion of the | 

| river valleys. There is reason to believe that the average rainfall 

| would be found to be sensibly larger for a series of stations more 

evenly distributed so as to include the northern portion.
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| _ The following discharge measurements, gage ‘heights, and rating | 
table are the result of observations by hydrographers of the United , 
States Geological Survey on Menominee River, near Iron Mountain, 
Mich. : 

Discharge measurements of Menominee River at Homestead bridge, near Iron 
| oe Mountain, Mich., 1902 to 1907. 

| | . Area of Mean Gage Dis- | Date. Hydrographer Width. | section. velocity. | height. | charge. 

"1902. _ : Feet, | Sq. feet. |Ft. pr.sec.| Feet. | Sec-feet. 
September 4,.....| Horton and Gregory.|..........[cccccccccecclececcecccece 1.90 1,322 ; November ad W. V. Savicki wo... fe ccece eee eee|eceneeeesees 2.67 1,584 . 

April 9t.........../ I. R. Stockman .....{ 202 1,532 2.22 5.40 3,409 : 
ADPTil Weck | cece GO cecccccccccccccleccccccccs 2,000 2.78 7.32 5,570 
JULY Wer erccccece | cecees GO ceccccccccceces 208 1,455 2.17 | 4.20 3,161 

. AUZUST BW... cece | weeeee GO cececcecccc cece 208 | 1,342 1.76 3.60 2,307 
September 16.....) 0.6... GO c.cccscccceeees 212 - 2,875 23.41 10.38 9,490 
October 27........ | cc.eee GO cece eee cece ee 205 1,477 1.93 3.99 2,856 

1904. | | | 
| May 18............| EB. Johnson, jr....... 210 2,312 2.68 7.95 6,193 

JUNE Livccccccccee | ceceee GO ceccccccccccecs 210 2, 522! 3.01 8.97 7,501 
August 10......... | ..-... GO .............8. 205 1,101 1.42 2.06 1,558 
September 5...... | .--00. GO ciccccccccscvcs 210 1,571 - 2.02 4.34 3,176 
October 11........| F. W. Hanna ........ 223 2, 408 3.20 8.25 7,714 
November 18.....' E. Johnson, jr....... 210 1,511 1.94 4.02 2,925 

1905. a7 | , 
. April 12...........| S. K. Clapp ......... 220 2,271 2.90 7.43 6,588 May 2.....cccccce | ceeeee AO cececeeeeseeeee 215 2,085 2,32 6.85 4,718 - . . June 15............| M. S. Brennon ...... 208 1,421 1.73 | 3.87 2,524 

JULY 18... ccc beeen es GO cecccccccccceen 225) 2,100 2.50 6.58 5,230 
August 13.......6. | -cee0e) GO ccccccececeeees 207’ 1,346 1.83 3.24 2,469 

1906. - . | 

April 18...........| A. H. Horton .......{ 244 3,213 3.40 | 11.51 | 10,911 | 
April 18...........| M.S. Brennen ....... 24.4, 3, 247 3.46 11.67 11,244 
JUNE SB... ce | cece es GO cecccccccecuece 233 2,958 2.96 10.45 8,753 
June Deececccccccee | ceeeee| GO ...cceeee ee eeee 238 2, 824 . 2.84 9.92 8,082 . 

April 18........... | A. H. Horton ........ 216 2', 266 2.63 | 7.6L 5,960 
June 20..2......... G. A. Gray .......... 205 1,214 1.57 2.98 1,942 . AUZUSt 22 oo... | cece, CO cecccenccccccce 208 1,462 1.67 | 4.00 2,490 v : October _16........ | .c.00. CO cccccecscaceess 207 1, 281 1.74 3.18 2,278 Dec. 173 ecco | ccccee AO crccccccecceces 195 995 | 1.25 2.2 1,270 

é 

| Velocity obtained by floating ice. — | 
: 1 Affected by log gain. . 

2 Mean velocity=85 per cent of surface velocity. 
. “Dec. 17 measurement taken under. half open and half frozen conditions. ALTE,
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Mean daily gage height, in-feet, of Menominee River near Iron Mountain, 

Mich., September 4, 1902, to December 31, 1907. 

Day. | Sept. | Oct. | Nov. | Dec. Day. | Sept. | Oct. | Nov. | Dec. 

1902. | 1902. 
Lo cccccccccccccalecesscee} 1.67 | 2.52 | 1.60 [17 ..............] 1.40 | 1.65 | 6.45 2.55: 

DB iieceveeeceeleceeeees| 1-53 | 2.80 | 2.22 [18 ........eeeeee{ 1-45 1.92 | 5.65 2.70 

gl eeeccee] 1.55 | 2.95 | 2.80 [19 ..........0.6.] 1.85 | 1.60 | 5.35 2.68. 

A ocecccccceceeee} 1.90 | 1.45 |] 2.72 | 2.25 \20 vecccccececeee| 1.35 | 1.65 | 5.00 2.75 

5... ceeeeee] 1.60 | 1.55 | 2.85 | 1.95 [[21 ..............] 1-20 ] 1.57 | 4.47 2.75 

: Go cececeeeeceeee| 2000 | 1.58 | 2.95 [ 1.95 [22 .....cccceeeee] 145 | 1.65 | 4.45 2.57 

g 2.35 | 1.67 | 2.60. | 2.70 [23 ..............1 1.52 | 1.67 | 3.90 2.40: 

To cceccececcees| 2-25 | 1.60 2.50 2.25 | 24 ..ccceeeeeeeee| 1.49 | 2.42% | 3.92 2.32 

| D ceccceceeceees| 2.05 | 1.77 2.50 | 3.45 | 25 ......ce.e000.{ 1.47 | 2.80 | 3.45 2.35: 

. 10 |... ec ceeeeeef 1.92 | 1.30 | 2.40 | 3.85 126 ......ceeeeeee] 1.40 | 3.22 | 3.30 2.20 

114 _...........e AL 1.87 | 1.50 | 2.45 | 8.60 [27 ........eeeee] 1.40 | 2.95 | 3.00 2.10 

V2 .occcceceeeeee] 1.95 | 1.55 | 3.27 | 3.35 [28 vececccececeee| 1.385 | 3.57 | 2.62 2.00 

1... cceeeeeeel 1.65 | 2.85 | 4.85 | 3.05 [120 ..............[ 1.88 | 3.07 | 2.55 2.15 

14 _............. 1.53 | 2.95 | 6.07 | 2.90 |80 ..............[ 1.55 | 2.88 | 2.62 2.20 

15 .........ce el 1.45 | 2.47 | 6.88 | 2.85 [BL cece efecee eee e| 275 eee eeeee 2.10 
16 .cceeeeeeeee--| 1.40 | 1.82 | 6.57 |] 2.90 | 

Mean daily gage height, in feet, of Menominee River near Iron Mountain, 

Mich., September 4, 1902, to December 31, 1907—Continued. 

Day. | Jan. | Feb. | Mar | Apr. | May. | Fane, July. | Aug. | Sept. | Oct. | Nov. | Dec.. 

1903. | 
Lecseeeeceeee| 2.55 | 2.85 | 2.88 |. 4.68] 7.95] 9.30] 3.70 | 6.25] 4.45 | 4.30) 3.80 | 3.60 
OD ....ccecese| 2.52] 2.301 2.38] 5.15] 7.85 | 8.05 | 4.80] 6.20 | 4.05 | 4.40 | 3.80) 3.65 

| Jowscccceceee| 2.642] 2.20 | 2.42 | 5.65] 9.55] 6.30 | 6.50] 4.55 | 3.70 | 5.20) 3.75 | 3.55 

A... .cccceeee| 2.491 2.15 | 2.401 6.35 | 8.80] 7.60] 3.85] 560] 3.50] 6.60] 4.10) 3.55 

Bi. .ccsceceee| 2.50 | 2.15 | 2.35 | 2.25] 9.45] 7.05] 3.50] 6.60] 3.65) 7.70 | 4.00; 3.70 

G..cccccsecee| 2.30] 2.99 | 2.48] 4.75] 9.48] 6.50] 7.40] 8.00] 4.00] 7.50) 3.80} 3.60 

To cececeee! 2.25 | 2.251 2.55] 8.30] 9.72] 3.40] 6.30] 9.00 | 4.65 | 7.65 | 3.50) 3.40 

| Q...ccccceee-| 2.40] 2.92] 2.68] 5.50] 9.60] 4.85 | 5.95 | 8.90] 5.70] 7.55 | 3.65 | 3.35 

9... .cccceceel 2.35 ] 2.20] 2.72] 5.50] 9.33] 4.85 | 5.45) 7.20] 6.65) 7.10} 3.50] 3.35 

10......ce0eee! 2.30 | 2.28] 2.721 6.05] 7.90] 4.45] 5.25] 6.70] 6.90 | 6.85 | 3.40] 3.05 

Ll... cceceeeeel 2.35 | 2.40 | 2.75 | 6.25] 8.98] 38.90 | 5.20] 6.75] 5.80] 6.70 | 4.10 2.90 

12............| 2.30} 2.281 3.001 7.25] 8.10} 3.50] 6.00| 6.60] 5.50) 6.50 | 4.95 | 2.60: 
13......ccecee| 2.201 2.221 3.32] 7.15 | 9.90} 4.40] 4.65] 6.50] 7.60} 6.25) 3.50] 2.50 

14... .cceeeeee} 2.10] 2.251 3.55] 6.70 | 9.45 | 6.75 | 4.60 | 5.40] 8.10 | 5.75 | 3.20] 2.40 
WB. cccceceseee| 2.18] 2.201 3.50] 7.45 | 9.18] 4.50] 4.00] 5.60 | 9.00 | 5.50] 3.25 2.45 
1G......cec00e| 2.92] 2.95] 3.48 | 7.52] 8.65] 4.45] 3.40) 5.60 110.50) 5.40 | 3.55) 2.40 
W7.....00...-/ 2.951 2.92 | 3.551 7.554 7.60] 4.55] 3.05] 3.70 | 11.20) 4.85 | 3.25 | 2.40 

; : 18............| 2.25 | 2.18} 4.25 | 7.90] 6.22] 4.80] 2.75 | 4.05] 10.40 | 4.90 | 2.85] 2.35 
19......ce0..-| 2.32 | 2.201 6.25 | 8.30] 7.55] 3.75 | 2.85] 4.265] 9.45 | 4.90] 2.65) 2.65 ° 

O............} 2.25 | 2.18 | 8.38] 7.45 | 8.72 | 4.80] 2.40] 4.05] 8.70] 4.90 | 2.85 | 2.35 

om. ........| 68.40] 2.10] 8.85] 7.68] 9.05} 2.30] 3.10) 3.75 | 8.00) 5.20) 2.50) 2.30 . 

. 99... ""| a a9] 9.00) 7.50] 7.05 | 7.40| 3.10] 4.20) 3.70}; 6.85} 5.30) 3.25) 2.25 

7 og) goa | 1.95 | 6.20] 6.90] 9.40] 2.70] 3.15 | 3.75 | 6.95 | 4.35 | 3.00] 2.35 

wu | 6 | 69.90] 5.95] 7.65 | 6.80 | 3.10] 3.10] 3.75 | 6.35 | 4.20 | 3.10) 2.30 

, Beeccccccccee} 212] 2.25] 5.80] 7.50] 7.80] 2.90] 3.25] 3.35 | 5.90] 4.05 2.90 | 2.35 

26.0 | gag | 9.92] 6.15 | 7.75 | 7.15 | 2.00] 4.80} 4.05 | 4.45 | 3.89) 3.00 | 2.65 

oT) aiae | 2.45 | 5.42] 7.00] 8.45] 3.80] 5.30] 4.65] 5.50 | 3.90 | 2.85) 3.15 

> Woo... cceceee| 225 | 2.89] 8.50 | 6.45 | 10.40} 2.70 5.70 | 3.85 | 4.80) 3.85) 3.00 3.25- 

7 29... | 8.85 |...eee| 5.15 | 6.82 | 11.85 | 2.45 | 6.85] 3.90 | 4.40) 3.80) 3.10) 3.10 

TT) 2.85 |e... | 4.65] 7.45] 10.10 | 2.00] 8.20} 4.00] 4.00 | 3.75 | 3.60 3.05 | 

BL. 220 eee! 480 bt 1075 Te 710 4.55 Meee d FTO eee 3.15- 

(
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Mean daily gage height, in feet, of Menominee River near Iron Mountain, 

Mich., September 4, 1902, to December 81, 1907—Continued. | 

SEE . 

Day. | Jan. | Feb. | Mar. | Apr. | May. | June.| July. | Aug. | Sept. | Oct. | Nov. | Dec. 

1904. | | : 
Linc csccccccecclecssces| 4.00 1 4.75 4.63 | 7.90 | 8.45 4.60 | 2.35 1.80 | 3.05 | 3.10 2.42 

Racesesecccccesfescecse| 4.25 4.70 4.55 | 7.95 | 6.95 | 2.35; 3.30 |] 3.15] 2.75 | 3.65} 2.20 
Besccccccccsecs| 3.20 4.30) 4.55 4.35 8.70 | 5.6 2.20 2.90 3.70 2.65 | 4.10 2.22 
Becccccccccccce| RW 4,50 4.10 4.00 9.70 | 6.30 2.90 3.00! 4.95 2.45 3.75 2.25 

Deceseccccccece} 2.70 4.30 3.90 5.10 8.15 | 9.60 2.80 1.30 4.30 2.75 | 3.25 2.508 ; , 
Geccccccacccese| 2000 4.25 4.50 4.85 9.70 | 7.30 3.70 2.70 |. 4.00 2.85 3.50 2.50 
Ticccccccvcccce| 2000 4.20) 4.90 4.70 | 8.50, 8.80 | 3.60 | 1.30 4.10} 2.55) 3.80 | 2.30 . 
Srceccecccecces| 3.20 4.20 4.8) 4.65 | 16.40 | 7.50 3.69 1.20) 4.10 2.90 | 4.85 2.92 =. ; 
Gi rccsccecceess| 3.60 4.25 4.70 6.05 | 11.95 | 8.55 4.20: 1.45 3.70 3.80 4.10 2.95 

10.........0-06-] 3.50 4.00 | 3.95 6.20 |. (4) .| 8.50] 3.30] 3.20] 3.151 6.70! 3.10] 2.97 
ll........000.-6-] 3.45] 3.90 | 3.50] 4.10 | 11.80 | 7.50 4.16 | 3.80 | 2.90) 7.60 | 3.20 2.75 

LR. c ecw ceceeee| 320 3.95 3.00 3.80 | 11.10 | 6.76 4.20 4.40 3.10 8.25 3.20 2.50 
1B.......cc000e-| 3.10 3.90 3.15 3.65 | 10.70 | 6.70 1.80 4.00 2.55 7.80 3.25 2.32 . 
L4..cccceeeesess| 3.40 3.89 3.30 3.70 | 10.55 | 5.90 4.30 1.90 2.80) 7.35 3.05 2.20 
TD. scccccccccese| 4.20 3.95 8.25 3.75 9.65 | 5.40 3.75 2.05 3.50) 6.40) | 2.95 2.32 

"  1G......cceeeeee| 4.80 ] 3.80] 3.00 4.10; 9.05 | 4.95 4.30 | 3.70] 3.40) 5.90] 3.05) 2.32 4 
LTesccsccccscces| 4.30 38.75 3.05 3.95 8.10 | 4.60 1.65 8.60 2.80 5.55 2.80 2.47 - 
Wir ccccccccees| 4.35 38.75 3.35 4.25 8.15 | 4.50 3.25 4.00 3.15 5.30 3.85 2.50 

1D... cccccceseee| 4.90 3.70 | 3.45 4.40 8.15 | 3.70 3.05 | 3.10 2.60) 6.20] 3.15 | 2.47 
ZO. cc ccccecccese| 4.40 3.96 3.15 4.30 6.235 | 3.50 2.50 3.15 2.70 5.00 2.92 2.27 

Qe weceseceeeee| 4.15 | 3.75 | 3.15 4.35 4.90 | 3.50 4.30 2.40 | 2.95; 5.00] 2.90 2.22 
, Roeceseesscccces!| 4.10 3.60 3.40 4.40 6.15 | 4.40 2.70 3.65 2.50) 5.05 2.67 2,42 , 

Rocccececevccees| 4.25 3.60 3.45 5.45 6.10 | 3.70 2.30 3.45 2.95 5.05 | 2.77 2.37 

RA. ce ceeceeeeeee| 4.25 3.55 3.75 6.05 7.05 | 3.70 1.30 3.90 3.00 5.15 2.85 2.40 
RD. ccceceescese| 4.20 | 3.65 4.55 | 7.35 8.25 | &.45 2.75 | 8.90 | 3.90 5.05 | 2.75 |......- 

RO vececevcccccee| 4.20 | 3.55 4.60 ) 7.25 | 9.60 | 7.20 1.40 3.40) 3.95 |; 5.15 | 2.42 | 2.47 
QT ceccecceccese| 4.25] 3.75 | 4.85 | 7.45 1. (1) .| 6.75 | 2.701) 2.90) 4.15] 5.05] 1.92 | 2.32 
ZB. ccccccccccvee| 4.20 4.55 4.40 8.35 | 10.90 | 5.60 1.50 2.30 4.00 4.85 1.75 2.20 
QD. ccecccceceees| 4.50] 4.90] 4.30] 7.75 | 16.00 | 6.70] 3.10] 1.99] 3.50] 4.35} 2.00]. (2). 
BO. cccccccccccee| 4.45 |.......] 4.55 7.40 8.70 | 6.70 1.45 8.05 3.37 4.30 8.07 |......- 
Slow ccccccecees| 4.35 |.......] 4.60 }.......] 8.00 |......./ 1.30 1.95 |.......| 3.90 |.......] 2.60 

1905. , 

L........ceceee| 2-60 ].......] 2.35 7.40 8.60 | 3.60 5.50 4.20 { 2.80 2.82 3.30 1.80 
Deccecssevecces| 2058 |.......] 2.39] 6.80) 8.40 | 5.60! 8.60] 3.70] 3.90] 2.99] 3.30] 1.75 
Boccccccccccccclecceccseleccceee| 2.45] 6.70] 8.50 | 2.40] 6.40] 3.40] 7.201 2.50] 3.20 | 2.25 
dawns cccccccccvelecscecelacccccclececees| F.0D 9.10 | 2.40 7.10 3.50 8.00 2.42) 3.00 2.30 
Brccccccccscvee| SBD livccesclecceese-| 7.90 9.20 | 3.50 | 8.00 | 3.40] 7.80 | 2.42] 3.00 2.20: 
Grcscccececsees| 2.00 weTO jaceeese| 8.00 9.20 | 6.30 8.00 |. 3.45 7.00 2.30 | 3.00 2.65 

Teoscccccccecces| 2260 |occcccclecceeee| 7.45 | 9.30 | 6.90 | 7.60 3.30 6.30 | 2.40] 2.95 3.30: 
Siecceccececeee| 2-80 |.......] 2.60] 6.80] 9.20 | 7.30 | 7.60} 3.25 5.30 | 2.42 | 2.88 8.15 

Docsccsccccscee| See fesseoes| 2-62 6.80 | 9.80 | 6.30 5.80 | 3.40 4.60 2.40 | 2.92 | 3.20 

JO. ccc cece cccseleseccccfocceses| oeOU 6.60 9.60 | 7.10 4.20 | 3.30 4.40) 2.85 | 3.00 3.20 . 
LLiccccccccccccclevccvcstocecccclesecees! 7.00 9.10 | 5.20 5.20) 3.40 4.10 2.40 3.00 3.30: 
Le. cece cece elec ccccefeccceccfeccceee| 7-30 | 9.00 | 5.80] 4.906 | 3.20] 3.701 2.45! 3.00] 3.20 
TB. cccccccccccccleccccee| BAO ferseeee] 7.40 9.10 | 5.70 5.40 | 3.201) 3.35 2.50 | 2.90 | 3.45 

Whi ccccccccccccclosecscclocscccclecececs| F.40 8.30 | 5.70 | 5.26 3.30 | 3.00 2.55 | 2.98 3.30 
DB cccccccccccccleccccscleccccee| 20S 6.70 7.40 | 5.80 5.60 3.30 2.95 2.80 3.10 3.25 

WG. ccecccescecee| 3.20 |.......| 2.30] 6.40 8.60 | 6.40) 4.30 2.80 3.60 | 2.90 | 3.15 3.40 

TTP ccvcccccccccclesesesele.cvese| Bete 6.10 9.70 | 7.30 4.40) 2.50 4.30) 2.82 3.05 3.30 
1B. cccccacccncee| 2.90 2.55 2.25 6.20 | 10.10 | 7.20 6.10 2.65 4,40 2.98 2.90 3.25 
WD. cccccceccceee| 2-OS f....2..| 2.25 5.80 | 10.20 | 10.20 3.90 2.50) 4.80 3.10 2.88 3.00 
QD. ca ccececcccee| 3.95 fo......] 2.50 5.80 9.30 | 9.30 3.40 2.70 4.90 3.30 2.90) 2.95 , 
Qe rceccccvcccee| BetS 2.35 | 2.40 5.70 | 10.20 | 6.70 2.20 2.72 4.80 | 3.50 3.05 2.85 ‘ 
QD. wccccccecccce| SelD faseesee| 2.45 6.00 7.40 | 8.40 2.05 2.25 4.40 3.50 | 3.08 2.70 
QS. ccecccccccess| 2-00 |.......] 2.50 | 6.20} 7.40 6.50 2.95) 2.001 8.80 | 38.50! 3.10 2.60 
Rh. ccccecececccclesesevclevecece} 2.09 6.00 7.40 | 6.50 3.90 2.22 3.50 8.50 8.05 2.60 
QB cccsccceccccclesecess| B35 2.98 5.80 | 6.00 | 5.80] 3.70] 2.28 3.45 | 3.55] 3.15 | 2.62 

, RG. ccocccccesvcclececces| 2.40 3.40 6.40 5.20 | 5.60 3.70 2.20 3.15 3.50 38.20 2.63: 
QT a cnacccesccceclesveces| 2.40 3.80 6.80 7.60 | 7.80 3.40 2.28 2.95 3.40 3.05 2.70 
RE. cccreccsccceslecccces| 2.45 4.600 | 7.60 5.60 | 7.60 3.95 | 2.10 | 3.05} 3.20] 2.90 | 2.55 
2D. cccscccceese| 3.00 f....00-] 6.00 8.00 4.80 | 8.00 4.60 Z.12 2.85 | 3.20 | 2.50] 2.40 
BO. ce ccccccccccclercsccsfocccsee| 7.60 8.60 | 5.80 | 8.90 | 4.70] 2.07 2.80 | 3.20) 1.80 2.40 
Ble ccecccccccecc[escceeclececsee| 7.40 }.......] 3.40 |...00.) 4.60 | 2.00 ]......./ 3.90 ]...:...| 2.48 

i 

1Gage under water. 
2 River frozen. .



G64 WATER POWERS OF WISCONSIN. 

Daily gage height, in feet, of Menominee River at Iron Mountain, Mich. 

September 4, 1902, to December 31, 1907—Continued. 
eee eee nen 

Day. | Jan. | Feb. | Mar. Apr. | May. | Fane. July. | Aag._| Sept. | Oct. . 

| Leccccccecccscceesee| 2-48] 4.55] 3.0 3.3 8.5 8.8 9.2 2.7 2.6 2.9 
Becccccececesscceeee | 26421 4.1 3.0 | 3.9 9.0 6.8 8.3 2.9 3.6 2.25 
Bicccccccccesccueces | Qed 4.0 2.95 | 4.3 9.4 7.0 7.5 2.65 | 38.1 2.3 . 
Avcccccsccccsscsecee | 205 4.05 | 2.9 4.75 | 9.5 5.1 8.6 2.4 2.8 2.4 
Biccccsccccecceseeee | 205 4.0 2.8 4.9 9.8 7.0 6.4 2.7 2.65 2.5 

G.ccccccesccscceeees | 2.6 3.9 2.82] 4.92} 9.1 6.0:| 6.2 3.75 | 2.5 2.45 
Teccccecesccsscccee | 2058] 3.8 2.9 5.0 8.2 8.4 4.1 4.25 | 2.3 2.4 
Biccccccecsecccseces | 265 3.75 | 2.82] 5.05] 3.5 | 16.7 4.0 4.0 2.4 2.5 
Diccccccesccscecevee | 204 3.6 2.9 5.35| 7.6 | 11.8 3.6 3.3 2.6 2.6 

. WO...ccccceeeeeeveeee | 24 3.55 | 2.9 6.1 7.3 | 10.3 4.75 | 3.5 2.1 2.55 

Wisecececseceseceee.{ 23 | 284 | 3.0 |] 715] 73 | 81 | 44 |] 3.2 | 20 2.75 . 
T2..cccceseecsesesee | Qe4 3.4 3.05 | 7.9 7.1 T.7 4.3 3.3 2.4 2.65 
1B. cccccceeccceeeeeee| 2-85] 3.42/ 3.1 8.25 | 7.2 6.7 3.9 2.75 | 4.0 2.7 

7 Lhe sccccecesseeeeees | 3.45] 3.4 3.0 8.9 6.1 4.6 4.1 2.4 3.8 2.75 
LB. ccccsssscssseveeee| 3.6 3.3 3.0 | 10.6 6.2 | 3.7 4.6 2.5 3.7 2.4 

: WG.cccccccceseccccces| 3:6 3.25| 3.0 | I1.05| 6.5 4.6 4.3 2.6 3.9 3.25 
TTocccccececcsseceeee| 8.5 3.25 | 2.95 | 11.4 6.3 2.9 4.1 4.1 3.7 4.05 
18......ccceeeeeeeeee| 3.35] 8.20] 2.9 | 10.7 | 6.7 3.4 3.3 3.8 3.4 4.15 

: WD. cece ecceueseeeeee) 3.0 3.35 | 3.0 | 13.1 6.2 2.3 3.6 3.1 3.1 5.0 
Wi ccccccecccscccceee| BT 3.4 2.95 | 13.7 5.3 3.3 4.2 2.9 2.9 1 

Ble ccsccccccessccceee| 267 3.3 2.95 | 14.3 5.15 | 4.8 3.9 2.6 2.75 |oceeseee 
Qo ccccccvcssceceses| 28 3.3 3.05 | 14.1 4.35 | 4.75 | 3.4 2.95} 3.0 |........ 
D3... .cccccevecceeee| 2075 | 3.25] 2.05] 13.2 2.3 4.3 4.2 3.2 29 |ccecees 
Od, ccccccecesseseee| 208 3.25 | 2.95 | 12.15 | 4.5 4.2 3.9 3.6 QB |icccceee 
D5... .ccccccesceeeee| 3:2 | 3.20] 2.9 | I1.9 4.7 3.0 3.8 3.9 QT |icceseee 

. Woreccccccccceceeee| 4.15] 3.25] 2.05 | 10.7 5.5 2.6 3.2 | 4.1 2.65 |occecece 
Wovvcceccccccsceeees| 4.85 | 3.2 3.3 | 10.1 7.0 3.35} 3.3 3.8 2.8 |icccese 
WWorcccccceecsceceeee| 53 | 3.05] 3.4 9.6 6.7 9.0 | 3.6 3.6 QT | eseeee 
29. ..ccccececceceeeee| 5.0 |........| 3.45] 9.4 1.7 3.8 3.4 3.5 QT | ivscceee 
30... .ceeesseceeeee| 4:9 [.cccceee] 3.55] 982 | 83°] ga | 3.0 3.251 2.8 |o.cccee 
BLiieseceeeereeeeeee| 4:8 Jee! 86 I! 8.9 ae | ag 

1 Gage reader left. . 

Day. | Mar. | Apr. | May. | Jane. | duly. Aug. sont. Oct. | Nov. Dec. 

1907. ee | 
Locccccccccecccccccccccscccce{scceeee] 7.3 | 7.6 | 8.5 | 5.9:] 2.38 |°1.6 | 3.4 | 2.4 1.8 
Doc ccccccccccccccceccecsecsfecsesee, 7.07] 7.8 | 8.0 | 19 | Ta |] 12 | 3.3 | 2.4 1.8 
BQ... cc cccccseccesesetecesess[esssseel 73 | 3.4 | 7.8 | 6.1 | 1.5 |°1.35] 3.9 | 2.6 1.9 
A... cccccctcccescenccecsereleccesee] “7 | 96 | 7.6 | 5.8 | 1.5 | 1.6 | 3.3] 2.8 1.9 
Bicccsseccscsescecececsoesees[oseeeee’ 7.6 | 96 | 83 | 5.3 | 12 | 7.6 | 3.3 | 2.5 2.1 

Go ccccccccccceccececcsccecece|eccesee| 73 | G8 | 7.6 | 4.5°] 1.1 | 20 1° 3.8 | 2.45 2.2 . : 
ET [eee | 75 | 98 | 52] 45 | La | 20 [3.3] 25 1 3.0 

: eee liicccccee[ecceeee? 76 [102 | 5.2 | 4.2 | 14 | 1.9 | 3.1] 258 3.0 
Q. ccccccccccecceccsccceceece{ecsccee) 73 [10.4 | 5.3 | 4.1 | 14°] 1.8 | 8.6 | 25 | 3.0 | 

WO. .ccssccceesccceeccessessecelecseeee| 6.9 | 85 | 54 | 3.7 | 1.8 ] 1.7 | 3.5 |.......] 2.8 

| . Le vceecesscesesceeceeeceteeee[eceeees| 6.6 | 9:4 | 5.8 | 3.6 | 17 | 1.7 | 84 |eseeel 25 
| 1D. ccsccccccceccsccceceecvesefosseeee| 65 | 95 | 47 | 22 | Le | 1.9 | 85 | BT |] 21 

13... cccccccceecccccsecseceeee|ecceeee) 63 | OB? | 82 | 47 1 10 | 19 | 35 | Le |] 21 
1h. cccccccccceccccesccscccece| esesee} 6.2 [10.8 | 2.9 | 4.7 |] 2.7 | 1.8 | 3.6 | 1.6 2.2 
1B. occccccccccecccecccccereees|eseeeee{ 6.0 | 13.3 | 4.0 | 46 | 1.6 | 20 | 3.2 | 1.7 | 2.8 

1G... ccccceccceccececsceccecccfececeee] 6.9 [141 | 3.9 | 8.5 | 1.5 |] 20 | 32] 1.8 2.3 
12 .ccccccccccceccecccccceccece|ecceses| 5.8 | 14.7 | 2.6 | 2.6 ! 1.6 | 2.3 | 3.3 | 2.0 2.3 
1B... .ccccccccdececcccccecccce(seceeeel 5S 1143 | 29 | 3.7.[ 1.6 | 2.3 | 3.0 | 2.4 2.3 : 
1D... scecesccecccseccccessceeelesseees) HY | 12.7 | 8.6 | 21 | 1.8 | 3.8 | 28 | 2.2 2.4 
WD. cvvcccccccccccscccscceseece[seceeee] 5.6 | 13.0 | 3.0 | 19°] 1.8 | 4.6 | 29 | 2.1 2.5 

a Mo cccccccccccccccccecenvescefeceeceel 5S [118 | 35 | 1.9 | 28 | 48 | a9 | 22 2.3 
99.11 i ]i.....| 61 | 10.9 | 3.8 | 21 | 26 | 48 | 25 | 2.4 2.3 

| | OF. ee eesccccc [eceeeee] ZB [120 1 3.9 | 1.4 | 2.0 1] 5.0 | 2.5 | 2.2 2.3 
4.1 EEE }ag.g | g.3 | 11a | 3.2 | 1e | 3.2 | 5.3 | 26 | 2.5 2.5 . 
950] 4.3) | 8.6 | t00 |-4.5 | oe | i7 | &3 | 26 | 29 2.5 

OG... ccccleccccccccccacesceeee| 4:83 | 86 [10.0 | 4.8 | 1.2 | 3.1 | 5.2 | 24 | 2.7 2.4 
on eee) 5.296 | 3.9 |10.0 | 5.6 | 1.6 | 2.9 | 5.0 | 2.8 | 1.8 2.3 
og ls || 6.65] 38 | 9.8 | 6&8 | 14 |] 23 | 4.9 | 3.0 | 19 2.3 

: 99. TTTTETESST soma) ge | 9.7 | 6.2 | 1.4 | 26 | 4.4 | 24 | 19 2.3 
oe 0s) 75 | m6 | 90 | 60 | Le | 25 | 3.7 | 2.45] 1.8 2.3 

| | Ble Deh facseece| G5 [esceceel LF | 1.8 [iccceee| Qh fecceeee{ 23 

AVOETAZE ....ccceeecedleseee ee! 7.07 | 10.1 BATT Jo ccecce|recccccfoccccccbecccccalecssces|ssccees 

- 1Ice went out. |
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Rating table for Menominee River near Iron Mountain, Mich.., September 4, 
. 1902, to December 81, 1905. . 

x 

. . : 

were. Discharge. weer, Discharge. neers. | Discharge. | hen’, Discharge. 

_ Feet. |Second-feet.|| Feet. Second-feet. Feet. seomare | Feet. |Second-feet. 

1.2 . 1,082 2.8 2,080 4.4 3,242 -6.8 5,230 . 
1.3 1,004 2.9 2,150 4.5 3,319 7.0 5,420 
1.4 1.156 3.0 2.220 > 4.6 3,396 7.2 5,615 

. 1.5 1,219 3.1 2,290 4.7 3,474 7.4 5,815 . 
1.6 1,28 3.2 2,361 4.8 3,552 7.6 | 6,025 | 1.7 1,346 3.3 2. £32 4.9 3,630 7.3 6,235 . 1.9 1,410 3.4 2,503 : 5.0 3,708 8.0 6, 450 . 
1.9 1,475 3.5 2,515 5.2 3, 865 8.5. 7,020 | 2.0 1,540 3.6 2,647 5.4 4,028 - 9.0 7,630 
2.1 1,606 3.7 , 2,719 5.6 4,183 9.5 8,280 
2.2 - 1,672 3.8 2, 792 5.3 4,345 10.0 8,970 . 2.3 1,739 3.9 2, 866 «6.0 4,510 10.5 9,670 
a.4 1,806 4.0 2,940 6.2 4,680 11.0 10,370 
2.6 1,942 4.2. 3,090 "6.4 4,860 11.5 11,070 

~ 2.5 1,874 4.1 3,015 6.6 . 5,040 12.0 11,770 
2.7 2,011 4.3] ~ 8,166 6.7 5,185 . , 

Rating table for Menominee River near Iron Mountain, Mich., for 1906. - 

. nenee Discharge. peeks. | Discharge. pees. Discharge. | heen. | Discharge, | 

Feet. |Second-feet. Feet. | seconazfet. Feet. Second-feet. Feet, | Secona-feet. 

2.00 1,540 . 8.30 2,432 4.60 3,396 6.80 5,230 | 
2.10 1,606 3.40 2,503 4.70 3,474 7.00 5,420 . 
2.20 1,672 3,50 2, 575 4.80 3,552 7.200 5,615 
2.30 1,739 3.60 2,647 - 4.90 3,630 7.40 5,815 : 
2.40 1,806 3.70 2,719 5.00 3,708 7.60 6,025: 
2.50 1,874 3.80 2,792 ' 6.20 3, 865 7.80 6,235 . 
2.60 1,942 3.90 2, 866 5.40 4,023 8.00 6,450 

. 2.70 |. 2,011 4.00 2,940 5.60 4,183 9.00 7,630 . | 2.30 2,080 4.10 3,015 5.80 4,845 10.00 8,930 
: . 2.90 2,150 4.20 3,090 6.00 4,510 . 11.00 10,250 

3.00 2,220 4.30 3,166 6.20 ~ 4,680 12.00 11,660 
3.10 2,290 4.40 3,242 6.40 4,860 13.00 13,100 

. ; 3.20 2,361 4.50 3,319 6.60 5,040: 14.00 14,600 . 

. 

. Note—The above tables are applicable only for open-channel conditions. It is based on discharge measurements made during 1902-1906, and is fairly well defined. 

5
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: Estimated monthly discharge of Menominee River near Iron Mountain, Mich., | 

September, 1902, to December 31, 1900. 

[Drainage area, 2,415 square miles.] . 

eR 

Discharge. Run-off. 

Date. 

Maximum. | Minimum. Mean. Por square Depth. 

, a 

1902. Sec.-feet. ’ Sec.-feet. | Sec.-feet. | Sec.-feet. | Inches. : 

September (4-30).....-+ee0- 1,772 1,082 1,295 01.536 0.538 . 

OctODeLr......ccrcccccccccseces 2,625 1,094 " 1,596 661 -762 

NoOvembDer......-seeccececsecs 5,306 1,806 2,829 1.17 1.30 

DecembDer.....secccccccccccces 2,647 1,282 1,909 -790 911 . 

| 1908. 

ADDI]... ccc cece eevee cece c reece 6,780 — 1,705 . 5.175 2.39 2.14 

MAYS. ceccccceccvcsevccccecceves _ 11,560 4,698 7,496 3.57 3.10 

JUDG, co cccccccncccccccccccccces 8,020 1,540 3,417 1.57 1.41 

A 0 ie 6,670 1,806 3,553 1.70 1.47 

AUZUST....cccccccccccccccccees 7,630 2,467 4,049 1.94 1.68 

SepteMbDer.....ccccccccccecces 10, 650 2,575 5,091 2.35 2.11 

OCtODEL.... cc siccccccccccccccccs 6,130 2,719 4,057 1.94 1.68 

NOVEMDEL......cccccvcccccees 3,669 - 1,874 2,505 1.16 1.04 

DeCeMDEeL....... ce ccccccccccce 2,719 1,705 * 2,150 1.0 890 

1904.2 7 

7.40) 0 0 Re 8,150 2,683 3,995 1.84 1.65 

MAY...ccccccccccvcesssccecsece 11,770 3,630 7,879 3,76 3.26 

JUTC. cc cc cece cesses csccesecece 8,410 2,575 4,791 3.21. 1.98 

JULY... ccc ccc cece ccc cenenncces 3,396 1,004 2,196 1.05 . 909 

AUZUSE. occ ccacccccecccccccece 3,242 1,082 + 2,125 1.01 .880 

Septem Der.......ccsccsccseece 3,669 1,410 2,488 1.15 1.03 , 

OCtODEL.... cc cccccccscccccceces 6,725 1,840 3,650 1.74 1.51 

NOVEMDEY......cccccccscccens 3,591 1,378 2,293 1.06 .949 

DeCeMDeL. .....cccccccccesvces 2,199 1,672 1,88 37 e761 

Be 1905.1 

7.00) 0 0 eras 7,140 4,265 5,282 2.19 2.44 : 

MAY..cccccccccccccccescvcccses 9,250 2,503 6,810 3.82 8.25 

JUNC. cc ec cc ccccenvascccccccccs 95250 1,806 5,011 2,07 2.31 

JULY... cc cccceccc esse eee eeeeeee 7,140 1,573 3,850 1.59 1.83 | | 
AUZUSt...... cece cece nee e cece 3,090 1,540 2.130 882 1.02 | 

SeptemDer......sccccssccceecs 6,450 2,080 38,284 1.36 1.52 

OctODELr.....ceresesscssvecess 2,611 1,772 2,163 896 1.03 . 

NOVeEMDEL.......ccesscccccces 2,432 1,410 2, 204 .913 1.02 

December... .....ccccccccccce 2,539 1,378 2,085 .868 .995 

OO 1906. 

SATLUALY. wc cerceccccccecoccece. 3,940 1,740 2,370 0.979 1.138 

FeDruary....cccccsccceccvcece 3,360 2,260 2,590 1.07 1.11 

Mare)... .cccccccccciccesece 2,650 2,080 "2,250 -930 1.07 

7.40) 0 0 RR 15,100 2,790 8,040 3.32 3.70 

MAY... ccc ccc c cscs ccccccccevees 8,670 1,740 5,610 2.32 2.68 

JUNC. ccc cc cc cece cee eceeeence 10,700 1,740 5,040 2.08 2.32 

JULY . 2. cece cccceccccsesccecees 7,890: 2,080 3,500 1.45 1.67 

7.40 0:4) 0) eee 3,130 1,810 2,400 .992 1.14 

September.........ccceeeeeees 2,940 1,540 2,160 203 1.00 

October (1-19) .........eeeee 3,710 1,710 2,140 884 - 62 
I 

. 

Note.—Values are rated as follows: January and March to October, fair. It is . 

probable that ice conditions affected the flow during February and that the value given . 

above is considerably in excess of the true value. oo 

1JIee conditions January. .
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KOSS, MICH. | Oo 

This station was established June 21, 1907. It is located on a 
; Wisconsin and Michigan railroad bridge 1,000 feet southwest of 

Koss, Mich. | | 
_. The general direction of the channel is straight for 1,000 feet 
above station and also for 3,000 feet below station. The width at 
ordinary stage is 300 feet broken by one pier. (Looking down 

| stream.) The right bank is of medium height and wooded and 
not liable to overflow. The highest velocity is on the left side of the 
stream. The left bank is high and not wooded. ‘There is an island | 
down stream 800 feet from the station which causes the river to 
divide for a short distance. | 

| | Discharge measurements are made from this bridge to which the | 
gage is attached. The initial point of sounding is at the left end 7 

| of bridge directly over the inner side of bridge abutment. The zero , 
| is indicated by a red paint mark. , 

A standard chain gage, which was read during 1907 by Guy H. 
Bronoel, is fastened to the upstream side of the bridge. The length 
of the chain from the end of weight to the center of marker is 30.93 
feet. The gage is referred to bench marks as follows: (1) Top 

) of railroad track opposite the gage box is 28.55 feet) above the datum 
of the gage. — | 

Discharge measurements of Menominee River at Koss, Mich., in 1907. eee | 

| Date. Hydrographer. | Width. section veloaity. heiahe. charge. Remarks. 

Feet, Sq. ft. # fe per Feet, Sq.-ft. 

June 21..! @. A, cee 246 1,590 2.32 8.04 | 3,869 | Good. | July 19..| G.A. Gray....... 242 1,380 1.83 7.27 ~ 2,652 Good. Aug. 23..4 G. A. Gray..,.... 235 1, 147 .90 6.15 1,081 Logs running. Oct. 15..| G. A. Gray....... 280 1,543 1.82 7.35 2,953 Logs running. aa G. A. Gray.......| 278 | 1,460 | 1.71 | 7.10 | 2,637 | | 

| Discharge measurements of Menomonie River near Koss, Mich, in 1908. 
pe 

a 
~ 

Gage oo, . M is | Av. |Depth Date. Hydrographer. wi velo: 4 ae si “ot 
city. | sur. of ice. | snow. 

| 

Feet. | eo | Pt. per | Feet. oor | , 

January 21.......| G. A. Gray sg 258 8 | 1.39 | 7.15 | 1,885 | 1.1 No. February 11......] ...... dO c.ccocceceee 274 | 1,505 1.22 7.7 1,887 1.2 5 March 10.....,...| ...... dO .........2-.| 283 1,349 1.30 7.85 | 1,754 1.75 J March 10......... | 0.0... dO cesccesscece 283 { 1,349 1.26 7.85 | 1,756 1.75 3 
mer
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Record of thickness of Ice at Koss, Winter, 1907-8. | 

1907. . Feet. 

Dee. 1. Average thickness Of 1C@ .....cccccccccccc cscs cece ccc cen everesereccernscesessesesees 8 

Dec. 10. Average thickness Of ICO 20... ccc ccc cece cece eee cence erence eer ensesseeeesesscseses 8 

Jan. " 3, Average thickness Of iC@ ....cccccecccccecccccccecccccesescscsssccscesecstessssseess 08 

.- Jan. 18. Average thickness Of 1CO@ 2... ccc ccc ccc cece cece cece c cect ec en ee eesseccseccsseseeces 9 

Jan. 20. Average thickness Of iC@ .......cccccc cece ec ec ce ccccecstcsecsceccsssscecssesscsecses 1.0 
Jan. 27. Average thickness Of 1C@ ....... cc cece ccc e ccc et eet ccccccecesecsccscsessscsessoees Led 
Feb. 7. Average thickness Of iC@ ........c ccc cece ccc et cc eececcnescesecctescccsctsceseseeens Lie 
Feb. 14. Average thickness Of iC@ ......cccccc ccc ce cece cece ce sesessccscscsesecscsecssesecsses Lee 
Feb. 21. Average thickness Of iC@ ....... ccc cece cece ee ec cece tcseeesecscecscsscceresesscsses Ld 
Feb. 28. Average thickness Of i1C@ ......ccc cece cece cece cect cttcceseeccesccecseccsescssssssees Lid 
Mar. 6. Average thickness Of 1C@ ......cccccccccccecccecerccscesceccscescccsccssscsssseseces 1,8 
Mar. 18. Average thickness Of iC@ ......cccccccccccccccccsccctsccececcvesceccsceesssessseeses LG 
Mar. 20. Average thickness Of iC€ ....... ccc cece cect ec ce cece see ceccecsesnscssssesessscessee LG 
Apr. 11. River opened. , 

| Daily Gage Height of Menominee River at Koss, Mich., for 1907. ; 

Day. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec. 

a  ) lp 

Love cccccccc cece recs ce ceccccereel seuss scenes 7.55 7.3 7.35 — 8.1 6.9 6.95 . 

RZeccccccccccvccecccccrssececeeesl oo cc aee 8.04 6.6 6.1 7.4 6.9 6.8 

| Bi vccccccccccccccccceeccescccees|.......,..1 7.85 6.9 7.2 7.6 6.9 6.8 
Bocce ccc ccee sens tee seeceeeeeeeel ese e eee 7 5A 6.85 6.6 7.55 7.0 7.1 

Bo ccccceccccccceccscceeceseeees|..... 00... 3.02 6.95 7.5 V4 7.1 7.0 
Bo ceccccccsscercccccceereeeees liccsseeeee| 8.02 7.75 7.5 7.2 7.15 7.0 

. a 8.35 7.0 7.9 6.85 7.05 7.0 

Qircccccccccccccccccvccccseesseelscccsecees 7.7 6.75 6.7° 6.95 7.00 7.0 

Dicccccccccvcccvccsccsessececeenl iy ececees 7.9 7.0 8.05 7.05 7.0 7.0 

On ccc ccccccccccccscccccccccessslsanccccees 8.15 6.75 6.6 7.0 7.0 7.0 

| LL. ceccceceseceeeceeseeeseetseee [eessceesee| 765 7.0 8.25 7.05 7.0 7.1 

Lo. ccc ccc ccc ccc ccccnccsceceseceslsccccseees 7.4 6.75 8.35 7.2 7.1 7.1 . 

Lo. ccc ccc ccc cece ccc ccc e sae eesetslsaccccceer 6.95 7.0 8.6 7.05 6.95 7.1 . 

Wh. cc cece cnc ccccc cc cnc cece sssessleseccccces 7.55 7.75 8.25 7.05 6.7 7.0 

1B. cceccccccccccvecccccescecccettleesesesece| 9.0 6.55 7.7 7.4 6.7 7.0 
i | a a 7.85 6.75 7.55 8.9 6.95 6.9 

LZ. ccccccccccenccccccccsvcccssceslscevccsose V7.7 6.7 7.85 7.45 6.9 6.9 , 

TQ. cece cece cece ec eeccecceerseee| seeeeeees 7.6 6.7 8.2 7.4 6.9 7.15 

WD. cccccccccacccccccvccccssesscrelessccccces 7.3 6.75 8.8 7.4 %.1 7.0 

Dc ccccccccccccccscccccccssesettsss (1) 2. 7.6 6.5 9.6 7.3 7.1 6.9 
Dy cc ccccesrccccccccccesssscccone 8.02 7.65 6.7 9.6 7.3 7.1 6.9 

D2, ccccccaccccccccccccsecseses| 8,08 7.0 7.1 9.75 7.3 7.1 6.9 | 

D2 ccc a ccc cree cece esse eesseees 8.04 7.8 7.55 9.65 7.3 7.2 6.9 

Dh. cc cccccscccccccccvcessscencees 8.56 .| — 7.65 6.8 9.6 7.25 7.2 6.9 

er 8.02 6.75 7.15 9.45 7.15 7.1 6.9 

. BG cccccccccvarcccsccccsevecsesens 8.06 7.35 7.5 8.95 7.0 7.0 6.9 

. OT oc ccccaccccvccceccucceceecsens 8.06 7.45 6.4 9.0 6.95 7.0 6.9 

Bo cece ccccer ence casscsccnssens 8.05 7.6 7.35 8.55 6.9 6.9 6.9 

DO ccc cccn cc cccvescesneccccceces 8.03 6.7 6.55 8.55 7.15 6.8 7.0 

BO... cece cece cece cece cece cece eeas 8.68 % 25 7.45 8.2 7.1 6.8 7.0 

1 Station established. , 

- The following table of drainage areas of Menominee River at 

various points is compiled from Water-Supply and Irrigation Paper | 

, No. 838: : 
Menominee River drainage areas. 

. Square miles. 

‘ Brule River above Iron River........... cece cece cc cc cece cc csccesesscccnsescrsensenesecess 170.0 

Tron River aADOVE] MOUtD........cccccccccccrcccccccccccccc cc es es ssesesscssereeeseeseeseesees 94.7 

Brule River, including Iron River........ccccscccecscavecccccccccecescecsaccssssssesenes 264.7 

Brule River above Paint River............ccccccccccccecccenssebsresecccencrceesecscenees 305.0. 

Paint River at mMouth......... ccc cece cece cece cece cece enc ee eee sen ease een eeeeseeereneeeee 738.5 

Brule River at junction with Michigamme River.............ccseccececseccecescceceee 1,044.0 

Michigamme River at MOuUtD........ccececese cece ces c eee ceeececseneeeeas eases sorceseeese 723.7 

Menominee River at junction of Brule and Michigamme rivers................--+... 1,767.7
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| . | Square miles. 
Menominee River above junction with Pine River............ccccecceccecceccesceses 1,833.0 
Pine River... ccc ccc en sens cece ccceeeeeeeeeeecseuceenceeeeceeneccecccccee ce 586.0 
“Menominee River, including Pine River...........ccccccecceccceccecccuececccncccnc cw. 2,419.0 
Menominee River above Sturgeon River...........ccccccccccccecencccceceencececcccccce 2,538.0 . Sturgeon River at mouth............. ccc ccc ccccccesesesceccsccesueecscceseceecucucccccccs 396.0 os 
Menominee River, including Sturgeon River... cece cece cc cs ecececcccccvccssccccsccees. 2,934.0 
Menominee River above junction with Pemebonwon River............sss000.-0000.. 2,993.0 
Peme Bon Won River......... eee cccccceccceccsnccnceeceeeeeeeenestecevtecvcvcnnenenecccc. 163.0 

. Menominee River, including Pemebonwon River...........cccccccecccccccucw cc. 3,156.0 Menominee River above junction with Pike River............cccccccccccecee we. 3,274.0 
Pike River oo... ieee c cece cccee ne ee teen eee eeeseeueeaeeeaceeseeseeeeurcnntncccccccc cee 292.0 
Menominee River, including Pike River... eee cece ccc ec cee ececceecsvscscesccseecee 3,566.0 
Menominee River above Little Cedar RIVED... cece cece c eee e cee ee cetcecsecsecesscees 3,792.0 ' Little Cedar River... icc cece ceeeececeeeeeeeeeenneseeeeeteeeenen ene c nec e ee 149.0 
Menominee River, including Little Cedar River... .. cc ccc cece cece ccec ccc ceccccceece 3,941.0 Menominee River at Mouth.............c ccc ceecceececee cece eteseeeeeeeneeee ence coe 4,113.0 

| WatER Powers. | 

GENERAL CONDITIONS, | 

: Principally because of the opening up of the many rich and valu- 
able iron mines of this region, and the resulting extensive railroad | 
building, the valley of Menominee River has had a rapid develop- ) 
ment. The following railroads at present have extensions in this 
territory: Chicago, Milwaukee and St. Paul; Chicago and North-— 
western; Minneapolis, St. Paul and Sault Ste. Marie; and Wiscon- 
sin and Michigan. All of them cross the Menominee one or more 
times, and several are near enough to run short spurs to the import- 

- ant water-power sites. ‘The developed water power is at present | 
| used for the most part in mining and for the operation of lumber, 

: paper, and pulp mills. | 
Menominee River varies in width from 200 to 600 or 700 feet far 

up toward the headwaters. For the first 7 miles from the junction 
_ of the Brule and Michigamme there are no heavy rapids, but, in the | 

| language of the lumberman, there is “strong water” all the way and | 
probably many good water-power sites. | 

| : BAD WATER RAPIDS. | | 

The first notable rapids, known ag the Bad Water rapids, occur | 
7 miles below the head of the river, in sec. 27, T. 40 N., R. 19 E., at 

_ a point where the river, 100 feet wide, descends 5 feet over a ledge 
| of rock. While definite information is lacking, it is likely that a | 

dam could be built here, giving a head of 10 feet. _
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TWIN FALLS. 

| About 314 miles below Bad Water rapids, in sec. 2, T. 39 N., 

. R. 19 E., are the Twin Falls, about one-half mile apart. The verti- | 

cal fall in each case is 12 feet, but the adjacent rapids are sufficient 

to increase the total descent to 28 feet. | 

| PINE RIVER RAPIDS. _ 

For 6 miles below the foot of Twin Falls the total descent of the 

| river is but 20 feet, and the only rapids worthy of note are those | 

| extending for about five-eights of a mile on both sides of the mouth — | 

of Pine River. Here an island divides the river into two channels 

| with rocky bed. The descent of the rapids at this point is said to | 

be 6 feet, but as the banks are high a dam could develop more than - 

this. Pine River increases the drainage area by 586 square miles. 

| HORSE RACE RAPIDS. , 

The most important rapids between Twin Falls and Big Quin- 

nesec Falls, called the Horse Race, are found in sec. 7, T. 38 N., 

R. 20 E., both above and below the Chicago, Milwaukee and St. | 

Paul railroad bridge. These rapids consist of two pitches, the upper 

of about 20 and the lower of 8 feet descent, separated by about 

2,000 feet of less swift water. As the banks are high and the river 

narrow, it seems likely that a dam could be economically constructed 

| here to develop about 40 feet of head. This site is only 3 miles from 

Tron Mountain, Mich. A view of the lower end of these rapids is 

shown in Fig. 1, Plate VII. 

: BIG QUINNESEC FALLS. 

A little over 7 miles below the mouth of Pine River, and 4 miles 

from Quinnesec, are the Big (Upper) Quinnesec Falls. These are . | 

located in sec. 6, T. 88 N., R. 20 E. A view of these falls is _ 

shown in Fig. 2, Plate VII. 

- At Upper Quinnesec Falls the river narrows to hardly more than - 

| 50 feet wide (map measurement) between rocky banks of igneous 

| origin. Immediately at the foot of the falls the river widens out, 

and about 800 feet below is 700 feet across. On the Wisconsin side
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the banks are 80 to 100 feet high and on the Michigan side 30 to | 
7 40 feet. | a, OO 

Below the falls the river descends only 2 feet to the mile for a 

_ distance of about 3 miles. At present only 54 feet of the total head 

is improved, one-half of the power being used to compress air for 
the supply of the Chapin Iron Mines at Iron Mountain, 314 miles 

| distant. The remaining portion is to be harnessed in 1905 and used 
| for operating mines at Norway, 9 miles away. On acount of the local 

conditions it is unlikely that much more than the present head can be 
| economically developed. Hs : 

| LOWER OR LITTLE QUINNESEC FALLS. , 

| Four miles below in sec. 10, T. 88 N., R. 20 E., are the Little (low- 

a er) Quinnesec Falls, which, together with the upper falls, described : 

| above, form the most important powers on the river. For the greater 

portion of the distance between the upper and lower Quinnesec Falls 
| there is comparatively quiet water. The greater part of the descent 

of 24 feet in this distance occurs in the lower 2 miles. Above the 

upper and below the lower falls the banks are generally high near the 

the river, but between these falls the hills recede from the river an 

| average distance of about one-half mile and are separated from it by 

: a flat and in some places swampy area. A view of the Falls is shown | 

: in Plate VIII. — | — | 

Maj. T. B. Brooks, who reported on the geology of this district, 
| considered that the shore deposits indicated the presence of a lake at . | 

_ a comparatively recent date. | 

| Above Little Quinnesec Falls the river runs southwest, but at the : 
foot of the falls it suddenly turns at right angles and runs southeast, oo 

| the water surging down an incline of about 45° and then plunging in- | 
to the comparatively still water of the basin below. The total fall | 

| is 62 feet. A short distance above the falls the river is 250 feet wide, | 
_ but narrows down at the pitch to about 50 feet. The falls are hemmed 

in by great masses of greenstone and schist rock. Along the Michi-— 
| gan side a steep cliff of greenstone at least 140 feet high forms the _ 

| bank for a distance of a mile or more. A smaller, but similar, rib of 
rock forms the Wisconsin bank for about 700 feet. i et” | 

| _ Formerly Little Quinnesec Falls were partially developed under 25 
| feet head for woodpulp grinding; but in 1898 they were redeveloped 

1Tenth Census, vol. 17. . |
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by the Kimberly & Clark Company for wood-pulp and paper manu- | 

facturing. A ledge of rock, which is used for a bridge pier, divides , 

| the falls into two channels,. The present development gives a net | 

. head of 62' feet, equivalent to 8,370 theoretical horsepower. An ac- | 

tual installation of turbines, generating 5,800 horsepower,. consumes _ / 

all the available power. | , 

| | ‘SAND PORTAGE RAPIDS. _ | , 

| These rapids lie between Little Quinnesec Falls and the mouth of 

Sturgeon River. They receive this name because the Indians, in mak- | 

ing their “carry” around part of them, passed over a large amount of 

sand. ‘The rapids are scattered along a distance of 6 miles, in which 

| space there is a descent of 60 feet. About half of this amount is con- 

| centrated in the 1144 miles between the falls and the old cable bridge 

| or ferry below. As the topographic map shows very high banks, | 
fairly close together, a head of 25 feet or more may some day be de- 

veloped here. The Chicago and Northwestern Railway is distant 
| only 1.5 miles. ; | | | 

| Between the above-described dam site and a point 2.5 miles below, | 

the river descends 27 feet. A point due south of Norway, Mich., and | 

‘on the road leading from that city is probably the best location for 

the dam to develop this fall, but even here a dam not less than 700 | 

| feet long would probably be required. | | 

Menominee River descends but 6 feet between this point and the 

mouth of Sturgeon River. This may be considered a part of the 

Sturgeon Falls power. | | 

| | STURGEON FALLS. 

, | From below the mouth of Sturgeon River to a point just above | 

: Pemebonwon River, a distance of 10 miles, the drainage area in- 

| creases from 2,934 square miles to 2,993 square miles. In this stretch : 

are Sturgeon Falls, one-half mile below the mouth of Sturgeon River, | 

in sec. 22, T. 38 N., R. 21 E., Wisconsin. These falls have high | 

rock-ledge banks, with two pitches aggregating 13 feet. By backing 
| the water ‘a distance of about 3 miles this head could be increased to 

15 feet. At the head of the falls the river narrows to about 200 feet, 

but at the foot it spreads out into a broad basin. In order to use the 

power it will probably be necessary to blast out a race in the rocks or 
build a flume and locate the mill at or near the foot of the rapids. —
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| In the next 10 miles the river descends only 17 feet, with a fairly 
-even grade, except for two or three small rapids. The largest of these, 
Nose Peak rapids, is about 1,000 feet long and descends about 4 feet. | 

PEMENA DAM AND RAPIDS. 

A logging dam which, together with the adjacent rapids, gives a fall 
of 14 feet in a distance of a quarter of a mile, is located in sec. 24, T. | 

— 87-N., R. 21 E. The Minneapolis, St. Paul and Sault Ste. Marie | 
Railway crosses the river 214 miles above the dam and passes within __ 

_ a fraction of a mile.from it. The operation of a dam at this point | 
, tor lumbering purposes greatly lessens the amount of available power. — 

| At the present rate of progress, however, this dam will be needed for 
. logging only a few mote years. It has been found elsewhere in the : 

| State that river logging, except for pine, can not compete with rail- | 
| road transportation. 

_ From below Pemebonwon River to a point just below Pike River, oe 
a distance of 18 miles, the drainage area increases from 3,156 square 

) miles to 3,566 square miles. Pemena, Chalk Hill, and White rapids oo 
occur in this distance. - : 

| About a mile above the mouth of Pemebonwon River, in sec. 8, T. 
36 N., R. 21 E., the Pemena rapids begin. They extend for a distance / 
of about 2 miles, with a total descent of 20.2 feet.1 The river bed — 

| _ here is a metamorphic slaty schist, and the location is said to be favor- 
_ able for adam site. The Wisconsin and Michigan Railway runs par- | 

| allel to the river at this point and is only 2 miles distant, and the- 
Minneapolis, St. Paul and Sault Ste. Marie Railway crosses the — Oo 

| river a few miles above. _ | | 

| '  - GCHALK HILL RAPIDS, co 

| In the 11 miles between the foot of Pemena rapids and the ‘head | 
of White rapids the river descends 38 feet, the grade being even ex- 

- cept for three small rapids of from 3 to 6 feet each. Chalk Hill . 
rapids, the most important of these three, are located in sec. 6, T. _ 
35 N., R. 21 EH. They run over a slaty rock at a point sail to be 
suitable for a dam, and if developed in connection with other falls 
about half a mile above would give a total head of 8 feet or more. | , 

onpiton, Gr thon this ashual cuseye, he atetereene nae eee Bene oie vol. 17, p. 61, that the total fall is 70 feet, is evidently an error.
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| WHITE RAPIDS. 

- Four miles above the mouth of Pike River, in sec. 19, T. 35 N., 
R. 21 E., are the White rapids. The bed of the river is said to be | 
gravel and bowlders, and the banks are high enough to give a head of 

| 30 feet, thus developing the fall for 3 miles. Even above this limit 
| the river descends 10 feet in 114 miles, as will be seen from the pro- 

file (p. 51). A head of 30 feet at ordinary low water would develop 
5,350 theoretical horsepower. _ 

From below Pike River to a point just above Little Cedar River, 
a distance of 25 miles, the drainage area increases from 3,566 to 
3,792 square miles. | 

All the rapids thus far described have been over the pre-Cambrian 

| erystalline rocks. In the next 28 miles the river crosses the Cambrian 
sandstone and “Lower Magnesian” limestone. No falls or rapids | 

7 worthy of note occur until Grand rapids are reached, immediately 

above the mouth of Little Cedar River, in sec. 5, T. 33 N., R. 22 E. 

These rapids are caused by a descent over hard “Trenton” limestone, 

underlain by softer strata. They have a fall stated at 25 feet in a | 

length of 3 miles, but of this fall only that in the lower 2 miles, 

amounting to 18 feet, can be cheaply developed. Both the Wiscon- 

sin and Michigan and the Chicago, Milwaukee and St. Paul rail- a 

ways pass within 2 or 3 miles of that site. 

From below the mouth of Little Cedar River to the mouth of the 

Menominee, 23 miles, the drainage increases from 3,941 to 4,113 

square miles. | 

| | TWIN ISLAND RAPIDS. | . 

These rapids are situated about 7 miles below the Grand rapids | 

and 16 miles from the mouth of the river. They extend for three- 

. fourths of a mile and are said to descend 10 feet. The two islands | 

lie one below the other, dividing the river into east and west chan- 

nels. The bed of the river is limestone, the banks are steep, and a 

dam could be built across each channel to the islands. The total 

length of such dams is estimated at about 700 feet. A sawmill with 

a 6-foot head once occupied the east channel. : 

| SCHAPPIES RAPIDS. 

Located about 5 miles from the mouth of Menominee River, in T. 

31 N. and between Rs. 22 and 23 E., Schappies rapids extend for a
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distance of about a mile. During the winter of 1897 a survey was . 
made of these rapids by a competent engineer, Mr. O. B. Pride, at a 
time of extreme low water. He found a discharge of 2,370 second- 
feet and determined that a head of 18 feet could be economically ob- 
tained. This power belongs to the Menominee River Boom Com- 

: pany. ‘The Chicago, Milwaukee and St. Paul Railway is located Oo 
about 3 miles distant. | 

7 MARINETTE DAMS, | 

The last series of rapids is found at Marinette, Wis., near the | 
| mouth of the Menominee. The natural channel probably had about 

| 12 feet descent here, but the Menominee River Boom Company built — 
three dams, one above another, the upper one backing the water to the 
foot of Schappies rapids. The first of these dams, 850 feet long, lo- 
cated about 3 miles from the mouth of the river, in T. 30 N. and near 

_ the line between Rs. 23 and 24 E., develops a head of 7 feet.t Power 
is applied to two paper and pulp mills owned by the Marinette and 

| | Menominee Paper Company and also to a flouring mill. No state- 
. ment of the turbine installation at the paper mills is made, but that 

at the flouring mill is 95 horsepower. 
The third dam from the mouth is located on the west line of sec. oo 

1, T. 30 N., R. 23 E. This dam is 940 feet long and has a head of 
18 feet. The middle or second dam is located about a quarter of a 
mile below the third dam and is 700 feet long, with a head of 7 feet. 
It is used for boom purposes only. The Marinette and Menominee 
Paper Company mill is located just below this dam, but it takes power 

- through a canal from the third dam. Its turbines therefore work 
under a total head of about 24 feet. 

| | The owners of these three dams state that each could be raised 
from 5 to 10 feet higher than at present. | 

TRIBUTARIES OF MrenoMINEE River. 

The notable Wisconsin tributaries of Menominee River are Brule, | 
Pine, Pemebonwon, and Pike rivers. | : 

| Brule River courses in a bed composed mostly of gravel and bowl- | 
ders of the drift, and for this reason has few vertical falls, one of 10 

| feet being said to exist at its mouth. It is described as having a ser- 
ies of rapids or “strong water” for its entire length of 42 miles. Its 

-1Data regarding the Marinette dams furnished by the owners. . |



"6 WATER POWERS OF WISCONSIN. | 

| total drainage area, including that of Paint River, is 1,044 square 
Lo miles. | : 

, The following table gives a fairly complete profile of Brule River: _ 

Profile of Brule River, Wisconsin, from its mouth to sec. 23, T. 41 N., R. Lh HL : 

: Distance | Distance between — 
. ° Eleva- . points. 

. No. Station. ae aboue as 

From Between | sea level. Per 
mouth. points. | Total. mile. 

| Miles, Miles. | Feet. | Feet. Feet, 

. 1/ Brule, Wis. (C. & N. W. , 
DTidge) ..ceeeecececeeceeeccesees| TO ececeeceecee] 1,260 |oecccecseecc[ecseceeseeee 

2| 1% mile below section line 22-23, 
| T. 41N., R. 15 Bu......ccceeee] 24.0 117.0 1,411 151 8.8 | 

3 |\Center of bend E. \% stake, sec. 
: 31, T. 41 N., R. 15 B..........] 20.5 | 5.4 1,431 20 3.7 

4|% mile west of east line, sec. 
4, T. 41 N., R. 14 B.......... 31.6 2.1 1,468 37 18.0 

5/0.4 mile below dam. Noted 
DOW .eeeecceccecaeceeesecesese| 881 1.5 1,490 22 1.60 

6 | Above dam 800 feet east of 4% 
post, sec. 22-23, T. 41 N.. R. 
Td BE oe eeeeeeececcceescenerseess| 88.5 4 1,507 17 42.5 

7|% mile last of section line, 22-| - 
23, T. 41 N., R. 14 B.......... 35.5 2.0 1,520 13 6.5 

1 Authority: No. 1, Chicago and Northwestern Railway; Nos. 27, U. S. Geol. 
Survey.. . 

Pine River, the largest tributary lying wholly in Wisconsin, has a 

total length of 58 miles and drains an area of 586 square miles. } 

In the first half mile from its mouth the current is very rapid*; | 

| _In the next 12 or 13 miles the fall is comparatively slight, and in the | 

next three miles there are two falls of 8 feet each 1,000 feet apart, 

| half a mile of strong water, succeded by another fall of 12 feet, then, 

half a mile above, a fall of 40 feet. Sixty feet above this is a log- 

, ging dam belonging to the Menominee River Improvement Company.’ 

The length of Pike River is 48 miles. 4 

2 Tenth Census.
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Dams on MENoMINEE RIVER AND TRIBUTARIES. 

The location and height of dams on Menominee River and tribu- 
taries in Wisconsin are shown in the following table: | 

. Dams on Menominee River and tributaries in Wisconsin.1 

Dam. Section. Township. | Range. Height of 

. _ Menominee river: . | Feet. 

Menominee River: 

| | Be cccacccuccccccccceccevsusccecceecs 32 31 22. 14 
Pemena& dam ......sccccccccees 24 37 21 12 

Pike River: o . Lececccseccesseccessecescecesessenes g 35 21 9 
Riceccccccncccecccccsceeccevetecseace 16 35 20 13 . 

North Branch of North Branch 
Pike River ................. 28 37 13. 13 

North Branch Pike River: 
Liscccccccccnsecsncnccecctecesscseees 32 36 20 9 | 

. South Branch Pike River: . 
ne 19 35 20 13 
Dececccccccccucccecccscscscescecseecs 31 36 19 9 
Becvvccccccccccucveccccccsvcescvesevece 35 CO 36 18 11 . he cccccececsceceescccececseecnees 29 (36 18 10 : 

Pine River: 

Qecccccceccccccccccccccecsececesseece 11 39 15 10 ‘ | Bi ccccccccccecccceceecessesseceeceecs 10 39 14 10 
Bec ccccnccceccccecccuccccsescsccenes 36 40 13 9 

Brule River: 

. Qeecccceccccesscevecceuavsceceseeess 19 41 16 8 a 
5 15 42 13 8 
Wheeler dam .................. 23 41 14 10 - . 

eee 

1 Information furnished by the owners. 

{ °
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PESHTIGO RIVER. 

| Drainage and Geology.—The drainage area of Peshtigo River in- | 
cludes 1,123 square miles, with an extreme length of 80 miles and 

average width of only 14 miles. The upper two-thirds of its length is : 

in the pre-Cambrian region while in the lower third it crosses suc- 

| - cessively the Potsdam sandstone and the lower magnesian and Tren- 

ton limestones. The most important falls and rapids are all in the 

pre-Cambrian region. Because of the narrow water shed the Peshtigo 

tributaries are of small extent. 

Fall of the River.—Peshtigo River rises in the highest land of north- 

ern Wisconsin. At Crandon the river has an elevation of 1,620 feet 

above the sea. In a length of about 94 miles it descends 1,040 feet, 

| emptying into Lake Michigan about 7 miles south of Marinette. This. 

average gradient of 11 feet per mile gives rise to more and lerger 

rapids than any other river in Wisconsin. This fact together with _ 

the usual high and rocky banks insures numerous water powers. The 

relatively small drainage area is more than offset by the size of the 

| | rapids. a : 

PESHTIGO RIVER SURVEY. | | 

In order to point out the power possibilities along Peshtigo River, 

a survey was made during 1906 from the city of Peshtigo to Sec. 

10, T. 85, R. 17 E. From the data collected on this survey sheets 

have been prepared showing a profile of the water surface, a plan of 

the river, contour along the bank, and prominent natural or artificial 

features. / | 
The results of this survey have been published on separate sheets 

~ and may be had upon application to the Director of the Geological 

Survey. | : 

‘The following table gives the profile of the river with great detail 

including the fall of every rapids in the part surveyed. -
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. 
| Profile of Peshtigo River. 
I 

. Distance Descent between 
No. Station. PY Blevation points. . 

From Between [above sea. | ——_, ——___ 
mouth. points. Total. | Per mile. . | 28 Miles. Miles, Feet. Feet, - Feet. 

1 | Mouth of river .............0000. 0 Ses cececeees D8L.2 eee eee ee eeelececeeeee. . 2| Peshtigo C. & N. W. Ry. cross- 
_ 

INE ccc ccc cece encccccccevcccecce 12 12 590.4 9.2 0.76 3 | Peshtigo Dam, foot of.......... 12.5 5 593 2.6 5.2 
4 | Peshtigo Dam, crest of ........ 12.5 cee eeeeccees 601.5 85.0 ccetececcece . 5; 8S. Line, Sec. 34, T. 31 N., Co 

R. 22 Hei... ccc cece ccc c cc ececs 17.6 5.1 603 1.5 0.3 
6; Foot of Potato Rapids ........ 19 1.4 609 6 4.3 7 | Head of Potato Rapids ........ 19.6 6 619 10 16.9 8 | Hastings Rapids, foot of...... 31 11.4 631 a) 1 9 | Hastings Rapids, head of...... 31.7 7 686 5 7 10 | Crivitz Dam, foot of ........... 46.2 14.5 661 25 1.7 

11 | Crivitz Dam, head of ..........]............ see cceeccues 679.5 18 we ecescccce 12 | Lower Sandstone Rapids, foot 
a 0 50.5 4.3 680.5 1.5 a. 13, Lower Sandstone Rapids, head . 

Of Lessee ccccccccccccncccccccccece 50.8 3 698 17.5 08.3 14 | Upper Sandstone Rapids, foot 
0 50.85 05 ' %00 2 5.7 15 | Upper Sandstone Rapids, head 

- OL ..cccccecccccccccccccccccesecece 50.95 |. ol 706.5 6.5 65 
16 | Seymour Rapids, foot of ....... 56.9 5.95 745 38.5 6.4 : 17 | Seymour Rapids, head of ......} | 57.25 35 763 18 51.5 
18 | Johnson Falls, foot of ......... 60.05 2.8 770 7 2.5 19 | Johnson Falls, head of ........ 60.75 7 800 30 42.9 
20; High Falls, foot of ............. 68.85 8.1 815 15 5 
21 | High Falls, head of ............ 64.55 7 850 35 50 
22 | Twin Falls, foot of ..........06.. 67 2.45 865 15 6 
23 | Twin Falls, head of ............. 67.3. - 3 875 10 33.3 
24 | Mouth of Little Hagle River ... 72.3 5.0 896 21 | 4.2 
25 | Caldron Falls, foot of .......... 72.8 5 807 1 2 
26 | Caldron Falls, head of ......... 72.96 16 951.5 54.5 340 . ev | Breakwater Rapids, foot of ... 17 4.04 957.5 6 1.5 
28 | Breakwater Rapids, head of .. 77.05 05 961.5 4 | 80 . 
29 | Roaring Rapids, foot of ........ 80 2.95 986 24.5 8.2 . 
30 | Roaring Rapids, head of ....... 82.8 2.8 1135 149 53.2 
31 | Farm Dam, foot of ............. 83.5 7 1147 12 17.1 
82 | Farm Dam, head Of ............{.cccceccceeclecceceecsece| 1158.5 6.5 st eneccecese | . 33 | Wilson Rapids, foot of ........ 86.4 2.9 1154 5 15 
34} Wilson Rapids, head of ....... 86.45 05 1161 7 140 

. 35 | Skinner Rapids, foot of ........ 89 2.59 1165 4 1.6 
36 | Camp Seven Rapids, head of .. 90 1 1184.5 19.5 19.5 
37 | Taylor Rapids, foot of ......... 93 . 8 1190 5.5 1.8 
38) Taylor Falls, head of ........ 93.7 TT 1227 37 52.9 
39 | North Crandon R. R. Crossing| 140 46.8 1620 393 8.4 
———_——- eee 

| | : ‘
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PESHTIGO RIVER AT CRIVITZ, WIS. a 

: This station was established April 20 and was discontinued De- ' 
cember 12, 1906. It was located on the railroad bridge about one- 

fourth mile south of Crivitz post-office (or Ellis Junction railroad | 

station ). | | 

The channel is straight for about 1,000 feet above and 300 feet be- 

| low the station. Both banks are of medium height and do not over- | 

flow; all the water passes the section, being confined by the railroad | 

embankments. ‘The bed of the stream is gravel and is permanent. 

There is but one channel at all stages. The current is medium. Log 

. jams and sunken logs affect the discharge at times. : | 

Discharge measurements are made from the upstream side of the 

bridge, to which the gage is attached. | | : 

, A standard chain gage, attached to the upstream side of the bridge, 

was read during 1906 by Andrew J ohnson; length of chain, 22.85 

feet. The bench mark is the top of parapet wall of left abutment, 

| 4 extreme downstream end, near front face, marked with white paint; | 

elevation, 21.52 feet. The reference point is the center of gage pul- 

ley ; elevation, 22.66 feet. Elevations refer to the datum of the gage. | 

Discharge ‘measurements of Peshtigo River at Crivitz, Wis., in 1906. 

Date. Hydrographer. Width. Aree of ae Discharge. ; | 

, | Feet. Sq ft. Feet. | Sec.-ft. 

' April 20..........., Horton and Brennan.. 136 897 9.88 . 2,520 - 

June 8.............| M.S. Brennan’......... 135 822 9.70 2,030 — 

June | woe e WO cee cena cess “3 127 | 650 | 8.26 | 1, 560
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Daily gage height, in feet, of Peshtigo River at Crivitz, Wis., for 1906. . 

. Day. | Apr. | May. | Jane. July. | Aug. Sent. | Oct. | Nov. | Dec. a . | L aan 

Lee veelesesceseeesesesseeees{ecseeeee] 8.9 | 7.9 | 6.2 | 438 | 5&7 | 5&7 | 6.7 | 6.9 
Qiiiiicsecsseersetsretseeliseseee| 84] 68 | 60 | 5.6] 61 | 5.4 | 6.3 | 7.0 
5 a 9.5 6.7 6.1 5.0 5.5 5.2 6.7 TA 
hic ncccccceccccceracevcscccs| cucecens 7.2 6.4 6.0 4.30 6.6 4.0 6.2 6.5 
Bite 79 | 67 | 85 | 63 | 6a | 54 |] 87 1 6.2 
Geer cccc ccc ccnccce ccc ccccesl ceceaces 8.4 7.9 7.1 5.8 6.24 5.3 5.9 6.3 
Teritccssttseeeelit 66 | 85 | 68 | 58 | 62 | 54 | 59 | 65 
Be ceecesecceesecsseeecsesecelssseseee] %S | 8.4 ] 66] 61 | FE] 54] 59 | 62 
De cccccccccccccccceccccseeeel wesueees 8.2 9.7 6.8 5.9 5.6 5.2 5.8 6.0 

. TO... cee eee cece reece eee eel cece ees 6.4 9.8 6.5 5.8 | 4.0 5.7 5.7 6.1 

Woviiceessseesieereeerel ieee, Ta | 74 | e2 | a7] 55] 53 | 59 | 58 
TE. cece eens es ee ec eaweeeeel een e ee 5.9 6.9 6.6 5.9 5.8 5.4 6.0 6.2 
IB. ee eeeeeeeceeeereeeceeeeeee|ceeeeeee] 67 | 7.7 | 62 | 5.5 | &7 |. 5.6 | 5.9 |e. 
Lh. eeieeeeeeeseeetetereeeeeceeee| 6.5 | 73 | oo | 64 | 5&7 | 54 | eo [I 
LB.eeseeecsserteserereerteresficeeesee? 77 | 8.4 | 66 | 50] 54 | 56 | 6.0 fl! 

16... siceseeeeeeeererereeel ee 65 | 88 | 65 | 55 | 55 | 58 | 59 fe. 
LT. occ eee ee eee eee recto eee! cece ceee 6.5 6.2 6.8 5.2 5.8 5.4 BW lescceeee 
18... cece eee cere cree renee eel cece eee 6.0 6.1 6.4 5.3 5.9 5.3 6.1 |........ 
UD. ce ee eegeceesr ere eereteens cece ewes 6.7 6.3 6.5 5.3 6.5: 5.4 5.0 les ceceee 
Wee Tess 98 | 62 | 75 | 61) 56] 60] 56] BT fl 
eee} 104 | 65 | 75 | 66] 5a | 38 | 66 | 5.8 |... 
QBecvecscccccercserseceessees! 10.7 6.7 8.5 6.5 5.7 5.8 6.5 a 
QB ei cccccccescccerccscerceeeee! 10.6 6.6 8.4 5.8 5.6 5.7 6.6 B.D Lisscsece » 
RPh. cc cccreecesecccreccccvens 10.5 6.5 8.5 5.3 5.4 5.7 6.7 B.S [os cccece 
QO. veces ee cceceeerereeeecees 9.9 7.1 8.5 5.4 6.2 5.9 6.8 5.8 |......06 

RO. cececccccccvccerescecetees 9.3 7 5.7 5.2! 5.7 6.9 7.0 |........ 
QT ccc cree ccccceerccreneencs 8.5 G.4 0 |.sceeeee 5.7 6.1 5.9 7.5 6.8 [occ .eeee 
QB. eeeeeeeeceeeeeeeeeeereeee] 8.6 | 87 Lowel 57 | oo | 64 | ma | aa fl 
QD. cece ce cece ener ewes eseees 8.5 7.4 6.9 5.8) 6.3 6.0: 7.2 G.8  leccccees 
BO. cree escceeercearececeeeces 8.1 7.7 7.0 5.6 6.1 5.7 6.8 6.9 |..cceeee 
Bhevererrrrerrerteel cece] TI [ereree] BB | 60 [ey OP feces 
i 

PESHTIGO RIVER AT HERMAN’S FARM, NEAR ORIVITZ, WIS. 

This station was established September 7, 1906, under the direc: 
tion of D. W. Mead. It is located on Herman’s farm, 414 miles west 
of Crivitz, Wis., in the northwest quarter of sec. 26, T. 32 N., R. 19 E. 

The channel is straight for about 800 feet above the station and for | 
300 feet below. The banks do not overflow. The bottom of the river _ 
is gravel and permanent, with one channel at all stages. The current 

| is swift. 
. Discharge measurements are made from a boat which is held in 

position by means of a rope stretched across the river. ° 
| The gage, which is read daily by Rose Herman, consists of two 

sections. The bench mark is a copper nail in top of a pine stump 

50 feet from the water’s edge and about 50 feet southeast of the gage; 

elevation, 731.70 feet above sea level and 19.82 feet above the datum 
| . of the gage. a
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| Discharge measurements of Peshtigo River at Herman’s farm, near Criviiz, 
| Wis., in 1906. : | 

. . Area of Gage : | Date, Hydrographer. Width. section. height, : Discharge. 

Feet, | Sq. ft. Feet. - See.-ft. 

' September7......| V. H. Reineking ...... 128 436 3.40 657 . 
October 27 ........]......2. dO ...5 cece cence 130 463 4,20 1,020 
November 16......]........ dO 1... .ccecccees 125 380 3.20 562 

. Daily gage height, in feet, of Peshtigo River at Herman’s farm near Crivitz, 
Wis., for 1906. | : 

Day. | Sept. | Oct. | Nov. | Dec. | Day. | Sent. | Oct. | Nov. | Dec. 
R
R
 

| Lo ciccccsccecceclecscceee| 3.0 3.7 4.2 ||17 ............6.| 3.4 3.0 3.4 3.3 
Boo cesccccccecccleccescee] 2.95] 3.75] 4.0 [118 ............0.] 3.45) 3.05] 3.5 3.3 
Bo eecececcecccclensccece] 29 3.5 3.9 |]19 ............66{ 8.5 3.3 3.5 3.35 | 

. Bde cceccescccelecsccese| 3.25] 3.4 B.D |[20 ....cccceeeveel | 8A4 3.5 3.45 | 3.4 — 
Bl ecceccecceccefececsecel 3.0 4 3,4 8.9 [121 ............../ 3.4 3.7 3.5 3.2 
GC eccccccccecccfecscesse| 8.0 3.35 | 3.6 |[22 ..............) 844 3.8 3.3 3.2 
To ceccecceescees| 3.4 2.95) 3.35] 3.6 |/28 ..............] 3.45] 3.8 3.3 3.25 

, rn es 3.0 3.4 3.5 |184 ..............] 3.4 3.9 3.35 | 3.15 
D  ecccecceeeeee| 3.0 3.0 3.4 3.6 1]25  .........cceee| | Bd 4.0 3.4 3.1 

IO ...sceeceeeees| 3.0 3.05 | 3.5 3.55 |]26 ..............| 34 4.1 3.8 3.1 | : 
Ww... .eeeeeeee | 3.0 283 |. 3.5 8.5 |]27 ............../ 3.0 4.2 4.0 3.05: 
12 .......eeeeeee| 8.15 | 8.2 3.45] 3.3 [128 ........ce0000) BT 4.15} 4.2 3.15: 
IZ ee ceceeeeeeee] 3.2 3.05) 3.4 8.35 |]20 ............../ 3.85 | 4.2 4.3 3.1 
V4 ececcceeeees} SD 3.0 3.3 3.3 1/80 ............../ 3.15] 4.0 4.25 | 3.05 
TB ceecececeeeee| 1 3.0 3.25 | 3.3 |[8L wo... cee efeeee eee] 3.9 [o.c.....| Sel 
VG eee eeeeeeeee| 8.8 3.0 3.2 3.3 . 

Daily gage height of Peshtigo River at Herman’s Farm, Crivitz, Wisconsin 
for 1907. | : : | 

Day. | Jan. | Feb. | Mar. [ai May. | Sane. July. | Aug. | Sent. | Oct. | Nov. | Dec.. 
| fF | 

1............--] 8.20 [ 3.80 | 2.90 [ 4.60) 4.70 ( 3.90/ 3.85 { 2.70 [ 2.50, 2.95 ( 2.60, 2.55 
Q.ccccccccseeee| 3.10] 3.15 | 2.90] 4.65] 4.60 | 3.70 | 3.95] 2.65] 2.50] 2.95! 2.60] 2.55 
Bicecceccsecaee| 3.10] 3.20 | 2.95] 4.50] 4.60] 3.80] 3.70] 2.60] 2.40] 2.901 2.60] 2.50 
Ae esceccecceceee| 3-10 | 3.30] 3.00] 4.55 | 4.80] 3.70] 3.00] 2.60] 2.50] 2.90] 2.60] 2.50. 
Bioccecececcecee{ 3.20] 3.30] 2.95] 4.50] 4.80] 2.70] 3.25] 2.65) 2.50] 2.90] 2.60] 2.50 
Go. ceccecceeeee| 3:10] 3.45 | 3.00] 4.35} 4.90 | 3.00] 3.75 | 2.65] 2.55 | 2.801 2.60] 2.50 

Tecceccecceceee| 3.10] 3.45] 3.00] 4.385} 5.00] 3.20] 3.00] 2.65] 2.60] 2.90] 2.551 2.60. 
B......0.-0----| 3.05 | 3.25] 2.90] 4.20] 5.10] 3.50 | 3.65] 2.65] 2.70] 2.75 | 2.55] 2.50 
Qiccccccecccees| 275 | 3.20] 2.95} 4.20] 5.15 | 3.35] 2.80] 2.60] 2.90) 2.70] 2.55] 2.60. 

10..........2.2-| 3.20 | 3.05] 3.00] 4.00] 4.10] 4.25] 3.15] 2/60] 2.90] 2.70] 2.50] 2.60 
11..............| 8.20] 3.10} 3.00] 4:00} 5.20 | 3.90 |’ 2.50] 2.60] 2.90] 2.70] 2.50] 2.55 

12.........0662.| 3.25 | 8.05 | 2.90] 4.00] 4.40 | 3.75) 2.45] 2.701 3.00 | 2.70] 2.45 | 2.50. 
13..............| 3.30] 3.05 | 2.80] 3.95 | 4.30} 4.45] 2.30] 2.65] 3.10] 2.70] 2.60] 2.45 
14............../ 3.20] 3.10! 2.80] 2.70} 4.00] 4.00] 2.30] 2.60] 3.05] 2.70] 2.251 2.40. 
1B...........22.| 3.25 | 3.10 | 2.75 | 3.80] 5.55 | 4.00 | 2.20] 2.55] 3.00] 2.75 | 2.25] 2.50. 
1G...........0.., 3.30] 3.15 | 2.85 | 3.50] 5.70 | 2.90 | 2.30] 2.55] 2.95] 2.89] 2.25] 2.50 

W7.............-| 3.30 | 3.10 | 2.80-] 2.70] 5.90 | 3.25] 2.90] 2.50] 2.95 | 2.75] 2.60] 2.50 | 
18........000---| 3.00 | 3.05 | 2.75 | 2.80) 5.75 | 2.50) 2.85) 2.50) 2.95 | 2.75 | 2.55) 2.50- 
19.......0..4-..| 3.00] 3.05 | 3.00] 2.80] 5.60 | 2.90) 2.85 | 2.55) 3.65] 2.70] 2.55] 2.50 
QWD........0022.-| 2.95 | 3.10] 2.85 | 2.80 | 5.20 | 3.95 | 2.80] 2.60 | 3.85 | 2.70} 2.50 | 2.55. 

8 Bh. ee eeee.| 8.10 | 3.00} 3.00} 2.80] 4.90 | 4.00] 2.75 | 2.65] 4.00] 2.65] 2.60] 2.45 

Q2..........0...{ 3.00] 3.00] 3.05| 2.85 | 5.10 | 3.50] 2.70] 2.70] 3.95] 2.60 2.65 | 2.55 | 
W.rceeeeeeeeee| 3.00 | 2.90 | 3.30) 2.90} 5.00 | 3.05] 2.70} 2.701 3.80] 2.60] 2.65 | 2.50: 
24..........-...| 3.10 | 2.90 | 3.50] 3.00] 4.65 | 3.00] 2.70 | 2.70] 3.65] 2.60] 2.60] 2.45. 

. | Wee seeeeeesee| 3.15] 2.90] 3.70]. 3,00 | 4.85 | 2.75 | 2.70} 2.70] 3.55 1-2.85 | 2.60] 2.45 
RG.......06....-| 3.15] 2.90] 3.95] 3.00} 4.55 | 2.75] 2.80] 2.65] 3.35 | 2.75 | 2.60] 2.45. . 

QT eeeeeeeeeeee| 8.20] 3.00] 3.90] 3.00] 4.30] 2.70] 2.70} 9.60/ 3.20! 2.65 | -2.60! 2.45. 
OS. .ececeeeeeeee| 3.25 | 2.90 | 4.40) 3.26 | 4.25 | 3.00] 2.70] 2.60] 3.051 2.60] 2.601 2.50 
29... ceeeeeeeeee| 3.30 [.......] 4.65 | 4.40] 4.20) 2.60] 2.701 2.60] 3.00] 2.601 2.55 ]....... 

. 80. .ceeeeeeceees| 3.80 |......./ 4.80] 4.70] 4.05) 2.60] 2.60] 2.55] 9.951 2.60! 2.55 1.07! 
BL... ee eee ee eee] BOE Jones ee) 4.65 [.......) 4.00 )......) 2.60!) 2.55 10.00...) aeol.......|....... 

. 
. 7 ~
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Rating table for Peshtigo River at Herman’s farm, near Crivitz, Wis., for 1906. 

penne ial noes. Dischare| nee, Discharge, heise. Discharge. - 

Feet, Sec.-ft. Feet, Sec.-ft. | Feet. Sec.-ft. Feet. Sec.-ft. | 

2.30 280 2.90 455 3.40 645 3.90 870 
2:40 - 305 3.00 | ° 490 3.50 690 |] 4-00 920 , 
2:50 330 3.10 525 3:60 735 4.10 970 
2.60 360 3.20 565 3.70 780 4:20 1.020; 
2.70 390 3.30 605 3.88 825 4:30 1,070 

: 2.80 | 420 | | 

_Nors.—The above table is applicable only for opea-channel conditions. It is based on three. | 
discharge measurements made during 1906, and is well defined between gage heights 3.2 feet and. 
4.2 feet. 

| Monthly discharge of Peshtigo River at Herman’s farm,near Crivitz. Wis., 1906.. 

Discharge in second-feet. 
Months. — 5 

Maximum. Minimum. | Mean. 

September (7-30) . wee ee ee cece ce eee eee e ee ee eens 780 490 601 
| October... .... Meo tetee cet ree res ne nen 1,020 280 646 

November ............0 22. cc eeee cece ceeeeeeee 1,070 _ 565 710 
December..... 00. ee eee eee ccc ee cece ee eee cnes 1,020 508 653 

NotTe.— Values for 1906 are good. | . 

Water Powers. | 

| The following report is based on an accurate survey of the river ex- ~ | 
tending from the Peshtigo to the head of Taylor’s Rapids in Section 

10, Township 35, Range 17 E., a distance of 81.7 miles. For this 
| entire distance, accurate spirit levels were run, and the adjacent to- a 
_-pography was taken by the transit and stadia during the fall of 1906. oO 

The elevation of the center of the Chicago and Northwestern Rail- 

way bridge over Peshtigo River at Peshtigo, as given by the chief en- 
gineer of that road, was accepted and used as the datum of the entire 7 

_ survey.” | | | 

| Below Peshtigo the river has a very meandering course, the last 

few miles being in a marsh. The entire fall in this stretch of 12 

miles is only 9.2 feet. 

Peshtigo Dam.—The first opportunity for a dam ig at Peshtigo 

just above the Wisconsin and Michigan railroad bridge, where the © 

Peshtigo Lumber Company have installed a timber dam 200 feet long | 

which has a head of 10 to 11 feet. The secretary of the company is | . 

 H. J. Upham. This dam was first erected in 1839 and is in need of 

| repair. | | 

1D. H. Dugan was the chief of the field party on this work.
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; _ The company are now perfecting plans for a new masonry dam to 
| replace present structure which shall have a crest of equal heigat but — 

with provision for 10 inches of splash boards. The present turbine 
: installation of 1,390 h. p. furnishes power for a saw mill but the 

company plans to greatly increase this installation soon. This com- | 

pany have 525 auxiliary steam power. | - 
| The Peshtigo Flour Mill Company, owned by A. Brietzkreuts, 

takes water power from this dam to the extent of 50 h. p. | 
- | Potato Rapids.—The Peshtigo dam backs the water nearly to Po- : 

; tato Rapids 6 miles above (by river). These rapids are located in | 
- Secs. 27 and 22, Township 31 North, Range 22 East, and include a 

fall of 10 feet in limestone within a distance of a mile. The banks 
are sand and clay and high enough to develop even a greater head 

| than 10 feet. As the Wisconsin and Michigan Railroad parallels the 
| left bank at this point, this power would have transportation facili- | 

| ties from the start while the proximity of the cities of Peshtigo and | 
Marinette would seem to insure a ready market for the power. 

_ Hasting’s Rapids.—In the 11.4 miles between the head of Potato 
Rapids and the foot of Hasting’s Rapids the river has a uniform 

fall of only one foot per mile. But in Section 30, Township 31 

North, Range 21 East, are located Hasting’s Rapids comprising a 

fall of 5 feet in about one-half a mile. The banks are sufficiently high | 
in the N. E. 14 of Section 31, Township 31 North, Range 21 East, 

: to build a dam of 10 or more feet. Such a dam would be about 300 | 

. feet long and would back the water to some small rapids known as 

Anderson’s about 514 miles above this dam site. 

_ By building an embankment on the left bank this dam site could 

probably be made to develop a head of 15 feet. | 

In the 14.5 miles betwen Hasting’s Rapids and the Crivitz dam 

the river has a uniform fall of only 1.7 feet per mile. | 

Crivitz Dam.—This dam is located at Crivitz near the railroad sta- 

tion of Ellis Junction. The Crivitz Pulp and Paper Company have 

| constructed here a timber dam 200 feet long with a wing dam 600 

feet long on the right bank. The dam develops a head which varies 

‘between 18 and 20 feet and is in a good state of repair. The instal- 

| lation consists in 3 34-inch, 1 22-inch, 1 19-inch, and 1 pair of 277- 

inch turbines rated at about 800 h. p. under an 18 foot head. The 
topography is such as to prevent increasing the present head of this _ 

dam. The officers of the company are S. Duquaine, President; F. —
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Fig. 1. JOHNSON’S FALLS. PESHTIGO RIVER. 
(40 feet developable) 

% 

oe outs Nek 
esa ; — ae - 

k | i . 

eo mS, ~Saeee | pe 
Se oe : | 

et ae a ee "| 

a \ <a a . ~ 
oe aie het . 
eae os Be ae aa = & seas 
ae a = 
a ot ae eS = = 

eS ete Sg ee “ = = > 
aa ag ar ~ 

se Sr = 
Ce eee a 
basta ee ch ae ee 
eee oe me > Se eed 

es a aa an i aie eee 

(Se Foe ms a See ee 
Gn eR mr aa as a ea eR 

oe Ee ea ee 
io ar aT = — = Se 

eg ee ne a ee ee 
POO TES - 
og : e 

Fig. 2. HIGH FALLS. PESHTIGO RIVER. 
(60 feet developable)



: PESHTIGO RIVER. 85 

A. Eberlein, Vice President; H. S. Duquaine, Treasurer; F. E. 

Lucke, Secretary and Manager. 

| The mill has a capacity of 25 tons of paper per day. It is reached | 

by a side track from the Chicago, Milwaukee and St. Paul Railway. 
| Upper and Lower Sandstone Rapids.—These abrupt rapids of 7 

and 17 feet, respectively, are located in the south half of Section 24, 

Township 32 North, Range 19 East, the two rapids being about one-’ 

half mile apart. The rapids are caused by the change of the character | 

of the rock, from the hard crystalline rocks which underly the remain- 

der of the river valley above the point to the soft Potsdam sandstone 

below the rapids. | | | | 

Near the foot of the lower falls the left bank rises quite abruptly 

- to a height of 80 or more feet above the river but the right bank is 

| only about 20 feet high. By building the dam near the head of the 

lower rapids and conducting the water in a canal for a distance of 

1,200 feet on the left bank a head of about 40 feet could possibly be 

a developed. This would create a large pond and back the water to the 

next dam site 38 miles above. 

Spring and Seymour Rapids.—Above Section 22, Township 82 

North, Range 19 East, the river has almost without exception high, 

rocky banks affording numerous dam sites. Spring Rapids is the 

| local name given to a long stretch of rapids located in the S. W. 14 
—- of Section 15 and the S. E. 14 of Section 15, Township 32 North, — 

Range 19 East, including a total fall of 15 feet in a distance of a mile. 

Seymour Rapids includes a fall of 18 feet in a distance of 200 feet | 

and located in the 8. E. 4 of Section 9. Both of these rapids could | . 

| be developed by a single dam in the N. E. %4 of Section 22, Township 7 

32 North, Range 19 East. A dam about 500 feet long would develop 

a total head of about 40 feet and back the water nearly to Johnson’s 

Falls. | | 
_ Johnson’s Falls.—These rapids include a fall of 30 feet occurring 

in the crystalline rocks, all in a distance of 4,000 feet, located in N. - | 
iE. 14 Section 6 and N. W. 14 Section 5, Township 32 North, Range , 
19 East, and the 8. W. 14 Section 32, Township 33 North, Range 19 | 
East. In this short distance the river changes its direction: from due : 
north to east, hemmed in by high banks on both sides. A view of 

7 these falls is shown in Fig. 1, Plate X. _ oe 
| | High Falls—Three miles (by river) above Johnson’s Falls are 

: located High Falls which comprise a total fall of 40 feet, 30 feet of |
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| which occurs in a distance of only 400 feet, all located in the N. W. . 
| Y% of Section 1, Township 32 North, Range 18 East. A view of 

| these Falls is shown in Fig. 2, Plate X. A charter for a dam at this | 
location was granted to Hieronymus Zech by chapter 261, laws of 

1899, but no work of contsruction has yet been attempted. During 
7 the fall of 1906 the owners of Johnson and High Falls, F. H. Jossyln | | 

| and associates, caused an accurate detail survey to be made of both | 
| | rapids and the region between to determine the best way of developing 

these rapids.! | | a 
_ Several alternative plans for the development of this fall have been | 

oe studied, and it has been shown that dams at Johnson and High Falls 
| _ can be made to develop heads of 40 and 60 feet, respectively at a 

7 reasonable price. | | oe 
- _ As the drainage area above these rapids is approximately 576 square | | 

= miles, an ordinary low water flow of about 600 cubic feet per second | 
would be equivalent to 2,600 and 4,000 theoretical h. p., respectively. | 

. The survey also shows that it is entirely feasible to build a 20 

foot dam near the south line of Section 36, Township 33 North, 

Range 18 East, above both rapids, and by means of a canal about 214 

| miles long, running eastward near the quarter line, of Sections 31 
| | | and 32 and south to a point opposite the foot of Johnson’s Falls, de- 

liver the water at a total head of 110 feet. The route of the canal | 

| would include a natural depression partly occupied by three lakes. , 

| _ On the basis of a low water flow as given above, this fall should 

| produce about 7,300 theoretical h. p. | | | 
an | - This power would probably be conducted electrically to the cities : 

of Menominee and Marinette. | | 
| , Caldron Falls:—These falls have a total fall of 55 feet in a dis- 

tance of about 800 feet, the largest single concentration of fall on 7 

the river. They are located in the NE. 14 of Section 10, Township 

33-North, Range 18 East. A small logging dam has been erected at 

: the head of these rapids by the owners, the Peshtigo Lumber Com- | 

| pany. The left bank is high but the right bank will allow the in- 

| creasing of the present head only 20 feet. This would create a head 

of about 75 feet. The drainage area of the river above this dam | 

site is approximately 440 square miles. The above improvement 

| would cover up Breakwater Rapids in Section 6 and develop the fall | 

1This survey was under the charge of D. W. Mead. | ,



WISCONSIN SURVEY. BULLETIN XX., PL. XV. 

‘ , bs Rega bene: 
ian ele. pera cin 

= — — = 
be Mee on ee 

a > . " oO “ae 
a ‘ ATE 

oe Gi i ia i Da 
Le we 

, i € 4 i as 
S teas ae e ra. , = : = 

waa oo ae 
ee — So ere 

ae lel 75 a Y 
vi ae sos — a. vgn a 

E ae ase a at s 
ee a i ‘ e ~ 

i igabitia! ee a ee 
eee ei SR, 7 e Oe a ie tt all se 7 a we 

Fig. 1. UPPER PART OF CALDRON FALLS, PESHTIGO RIVER. 

oi 

eee Raa 

a ss oii a a 
} a yy hi 9 Sai MMI cata) 

i ee Sal a | 
i, mihi wn | f 

) Be si Wt i | ‘iia | see) 3 \ i | 
} oa ir iain ‘ea 

i pee 4 1 ee \ i | 

cay es o \ Ve iy 
" Dee 4 aa 
eT Se Gs oT ae i gt ae Sg 

MRS Ia og ra ne eI, ET 
3 as me SS 

Eo. a Sena ~ 
apg ee 7 a 

. - s _ coe = 
aes ae ate EN 3 Ss 
ZZ ae ape a _— = —eEeEeE——————————— Ee 

Fig. 2. LOWER PART OF CALDRON FALLS, PESHTIGO RIVER. 
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to a point near the foot of Roaring Rapids. A view of Caldron 
Falls is shown in Plate XI. 

| Roaring Rapids.—These rapids extend continuously for a dis- 

| _ tance of 2.8 miles in which distance the river falls a total of 150 feet. | 

a A much more detailed survey will be required to determine the best | 

| way of developing this fall of 150 feet but it seems probable that / 

two or even three dams will be required. | | 

A good location which would develop the lower 50 feet would be 
a near the east line of Section 36, Township 34 North, Range 18 East, | 

at a point where the water has an elevation of 980 feet. | 

_ Farm Dam.—This logging dam is located in the SE. 14 Section 

: 22, Township 34 North, Range 17 East. As at present constructed 

is high enough to give a head of 12 feet but at the time of the sur- 

vey the head was only 5 feet. The banks are in rock and rise on 

either side to a height of 40 feet above the present crest of the dam. 

To develop this increased head a dam about 700 feet long would be 

| required but this would give a total head, including 10 feet just 

| below the dam, of 60 feet. It would back the water to Taylor 

Rapids and would cover up Wilson Rapids, Skinner’s Rapids, and | 

Camp Seven Rapids. It would back the water up in Otter and 

Red Rivers and create a very large reservoir. 

Wilson Rapids.—These rapids include a fall of 7 feet in 500 feet | 

| located 2.9 miles above Farm Dam in the NW. 14 Section 11, Town- | 

ship 34 North, Range 17 East. | | | 

Skinner's and Camp Rapids.—These rapids which comprise falls 

of 6 and 72 feet, réspectively, may be considered as one rapids, as 

: they are separated by only 1,000 feet. They are located in the 

| NE. 4 of Section 35 and the SE. Section 26, Township 35 North, 7 

: Range 17 East. | 

| | Taylor Rapids.—Including Strong Falls, Taylor Rapids includes | | 

a fall of 36 feet located in the NE. %4 Section 15 and south half of | 

Sec. 10, T. 35 N., R. 17 E. The Wisconsin and Michigan Railroad 

crosses the river at about the middle of the rapids. A dam could be 

built at the head of Strong Falls which would develop the entire 

fall of 36 feet and even more. 

| The Upper River.—No survey was made of the 46 miles between _ 

Taylor Rapids and North Crandon but the railroad elevation of the 

latter point shows that the river has a fall of 393 feet in this dis- 
| tance, or 8.4 feet per mile. While the gradient is much less than
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in the 47 miles below Taylor Falls, it is still sufficient to insure many : 
a dam sites which must prove a valuable resource when the settlement of 
| of this region gives rise to a demand for power. ao 

, An approximate estimate of water powers on Peshtigo River. - 

Appoximate Develovabl oe 
No. Location. estimated Remarks. ahs a e . 

horse power. | ead. 

Theoretical. | SF 

1 | Peshtigo Dam.................. 1,390 Turbines now installed. 10.5 
2 | Potato Rapids.................. 1,400 Sec. 27 and 22, T. 31.N., R. 22 11 : 

E. Clay banks. A 

3 | Hastings Rapids ............... 1,200 Ni EA sec, 31, T. 31 N.,R. 10 

4 | Crivitz Dam .... ........ 2.0... 3,800 ce h.p.ofturbinesinstalled.| 18 | 
5 | Sandstone Rapids.............. 2, 800 The rapids include 24 feet. 40 . 

6 | Spring and Seymour Rapids... 2,700 These rapids are 15 and 18 40 : 
feet. : 

7 | Johnsons Falls........... ...... 2, 500 Likely to be developed soon. 40 

8 | High Falls...................... 3, 700 Likely to be developed soon. 66 | 
9 | Caldron Falls................... 3.700 Likely to be devoloped soon. 75 

10 | Roaring Rapid.s................ 7,000 Located in see. 36, T. 34N., 150 
R.18 E.. 

11 | Farm Dam.......... 00.00.0008. 2,500 Located in sec. 22 T. 34N., 60 
R. 17 E. 

12 | Taylor Rapids .................. 1.200 Located in sec. 10, T. 35 N., 40 | : | | RTE, _—-—___ : 
Total .......ccc0c0 ceaeeees 33, 890 . 554.5 | 

The above horse power has been computed on alow water run-off of 1cu. ft. per second per 
sg. mile of drainage area. . . 

The importance of the Peshtigo river as a power producer is empha- —_ 
| sized by the above table, for it will be seen that its estimated horse : 

power slightly exceeds the total turbine installation on the Lower Fox , 

between Lake Winnebago and Green Bay. / | |
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GENERAL ConprITIons. 

Oconto River rises in a number of small lakes and swamps in the | 7 plateau region, at an elevation of about 1,530 feet above the sea. In 
_ its length of 87 miles it descends 945 feet. In the upper 35 miles 

of its course the river flows over the crystalline rocks, and here is 
found about two-thirds of its total fall, Upon leaving the crystalline 

_ rocks the river flows nearly due south for 20 miles over the Cam- 
brian sandstones. At Underhill it turns abruptly and flows nearly 
due east, crossing the “Lower Magnesian” and “Trenton” limestones | 
and joining Lake Michigan near Oconto. The profile of the river | 

_ 1s shown in the following table: | 

Profile of Oconto River, Wisconsin, from its mouth to Wabena.i | 

Distance Descent between 
, Eleva- _ points. 

No. Station. — aboue jo po 
From |Between |sea level. 1 Per 

mouth, | points, | . | Total. | mile. - 

| | Miles. | Miles. | Feet. Feet. ° | Feet. 
1; Chicago & Northwestern Railway . 

bridge, Oconto ........ cc cc ceccecscecece.. Bl sececscces BBL... c cece lice e ween ’ 2 | Chicago, Milwaukee and St. Paul Rail. 
way bridge, Oconto .................... 7 5 590 9 1.8 . 3} Stiles oes eeceeceeceeecees 18 6 614 24 4.0 4} Underhill Stee cet e eee e cece ec ee ceesececescsces| 383 30. 770 156 7.8 5 | SUTINGS oo. ceceecccccecccccs, 44 il 791 21 1.9 6) One mile south of mountain ............ 6G 16 916 125 7.8 | 7 | Two miles north of mountain wee e eee cee 63 3 941 25 8.3 8 | Wabena TONES Cree e cere cece e eee cnet ences 87 24. 1,526 585 24.3 

° 

. 
1 Authority: Nos. 1 and 4-8, Chicago and Northwestern Railway; Nos. 2 and 3, Chi- cago, Milwaukee and St. Paul Railway. 

The most important powers are found in the last 33 mileg of its. 
course, in which distance the river descends 190 feet.
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= _ Warrr Powers. 7 | 

| : | STILES. 

: The first dam above the mouth of the Oconto River is located at | 

| — Stiles, in sec. 34, T. 28 N., R. 20 E., where a dam 400 feet long, , 

| with 11-foot head, furnishes power for saw and pulp mills owned | 

co by the Anson Eldred Company. This company has installed tur- 

bines of 500 horsepower. It is reported that by constructing a dike 

about 450 feet long the head could be increased to 18 feet. 

| | | | - OCONTO FALLS. : | 

The most important concentration of fall on the river, about 100 

feet, occurs in the “Lower Magnesian” limestone at Oconto Falls, in 

| Sec. 25, T. 98 N., R. 19 E. A dam owned by the Falls Manufac- 

| turing Company has a head of 37 feet and supplies power for a large 

paper and pulp mill. The company has installed turbines rated at 

1,370 horsepower, besides 400 steam horsepower. About a quarter | | 

— of a mile farther up is located a dam of 19-foot head, which furnishes 

power for a large pulp mill, belonging to the Union Manufacturing 

| . Company. Seven turbines rated at 940 horsepower are installed. | 

These run twenty-four hours every day except Sunday. Only half a 

| —_ mile below the Falls Manufacturing Company’s dam are some im- 

portant rapids, where an excellent power is available. Tt is esti- — 

| mated that a dam 250 feet long would develop a head of nearly 40 | 

feet. This power is owned by E. A. Edmonds, who has a charter — | | 

| for a dam at this point with a head of 27.5 feet. The Chicago and 

| Northwestern railway furnishes excellent shipping facilities: at all 

- the Oconto Falls powers described above. | | 

| PULCIFER DAM. ; / | | 

The last dam used for power purposes is located in Sec. 6, T. 27 

. N., R. 18 E., and furnishes power for a gristmill. It is also used 

for logging purposes. | 

| | MISCELLANEOUS POWERS. , 

The following table’ gives the location and extent of the most im- 

| ‘portant developed and undeveloped water powers on the Oconto 

‘River: :
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| oe | _ Water powers on Oconto River. . 

. : Estimated} H. P. , No. | Location. head.a | installed. Use. . : 

| | DEVELOPED POWERS. Feet, 

| 1 | Stiles, sec. 34, T. 38 N., R. 20K... ......... 11 500 Saw and pulp mill. . 7 2 | Oconto Falls, sec. 25, ‘f. 28N., R.19 E..... 37 1,370 Paper and pulp mill. 
. + 8 | Oconto Falls, sec. 76, T. 28 N., R.19E..... 19 ' 940 Pulp Mill. _. ' 4] Pulcifer, sec. 6, T. 27 N., k. 18 tk... veces ee «£2 45 Flouring mill and driving 5 | Sec. 25, T. 31.N., R. 16B..... oe cee eee cee 12 seseceeeseee| Driving only. 

6 | Sec. 4,7. 31N.,R. 16 B.... ool cee ee 10 wee eee sees Do. 
: 7 | Sec. 23. T. 38.N., BR. 16 E....... occ. cee cece 10 bee eeen sees Do. . . 

8 | Sec. 30, T. 33.N., R. 17 Evo... cc cece ene 12 sececee cece Do. 
9{ Sec. 5, T.33.N., R. 16 E..... 2... 0... ccc eee 10 sec cnec cece Do. 

10 | sec. 1,7. 33N., R.15E .................0.. 10 eee eeeecees Do. 11 | Sec. 11, T. 82N., R16 B.S 0 Do. 12 | Sec. 24, T.33N., R. 16 E........0 000. 10 Do. 
13 | Sec. 30, T. 383. N., R. 16 E..........0.......... 10 cece cece cece Do. 14 | Sec. 27,7. 83N., R.15 EB... |... 2 IID Do. 15 | Sec. 18, T. 31N., B17 Bo... 1000 fo. Do. | 16 | Sec. 33, T. 32 N., R.17 E..... ek. owe cee cee, 10 seeecces cece Do. 
17 | Sec. 21, T 32 N.,R.17 B............. 0.00... 10 ws tees sees Do. . . 18 | Sec. 23, T. 30N., R. 16 E.....................| °° 10 sane cece cees Do. . 19 | Sec. 16, T. 30 N., R. 16 Wo. TTD 6 fi Do. 

, UNDEVELOPED POWERS. 

—. 20) Oconto, sec. 28, T. 28N.,R. 2B... eee] 12 | cceceeceee. ) . 21 | Oconto Falls, sec. 31, T. 28N.,R 20E...... 40 be ee cece eees 22 | Sec. 34,7. 28N.,,RIBE 00, 1 fleseelee see. | 23 | Sec 23,T.31N., R.16E... ................. 20 eee cer eeee 

a The first four heads are reported by owners; the remainder are estimated by Mr. W. A. 
Holt, of the Holt Lumber Co., Oconto. . 

No discharge measurements on this river were made until June, 
| 1906, at the following described stations: | | | 

| OCONTO RIVER AT GILLETT, WIS. | 

| | This station was established June 7, 1906. It is located at the | | 
highway bridge about 244 miles south of Gillett, Wis. | | 

The channel is straight for about 200 feet above and 300 feet 
below the station. Both banks are low but do not overflow. The . | 
bed of the stream is gravel and is permanent. The current is swift. 
Old pier foundations at both banks may affect the flow somewhat. , 

| A standard chain gage, which was read during 1906 by Samuel | 
Gilbertson and Hattie Gilbertson, is fastened to the lower side of the 

| bridge; length of chain, 24.82 feet. The reference point is the top | 
. of downstream board guard rail 59 feet from the initial point; eleva- 
tion, 17.75 feet above gage datum. |
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. Discharge measurements of Oconto River at Gillett, Wis., in 1906 and 1907. | 

. Area of Mean Gage ° | 
Date. | Hydrographer. Width. section. | velocity. height. Discharge. 

1906. | Feet. Sq. ft. | ft. per sec. Feet. Sec.-ft. 

June 7.............| M. 8. Brennan .... 81 _ 839 2 58 5.95° 926 
June 29 coset vel ecee coesGO oe cee oe 77 339 2.14 5.72 727°. 

1907. | 

April 10...........| A. H. Horton... . 72 304. 2.66 6.1 1940 

June 24 ...........| G. A. Gray ........ 16 327 ~ 2.01 5.67 685 

July 22 22... eeepc l eee DO woe eee. 61 283 1.43 5,2 «421 

August 26,.... veeeeeceGdO ....ce eee 5) 246 1.28 5.0 329 

August 26 ..... .. |........d0 .....-6..- DD 246 1.28 4.9 326 

October 11. .. ..../........d0.. .. «... 55 254 1.29 5.0 341 

November 8 ...... wee eee AG co cece eee. 56 . 262 1.49 5.15 . 405 

December 13......|........dO ... eevee 38 | 311 1.07 6.1 334 

1 These discharges checked by a second measurement. . | 

. December 18 measurement made under half frozen and half open conditions. 

. Velocity obtained by floating ice. . . 

Discharge measurements under ice of Oconto River at Gillett, Wis., for 1907. 

| - Area | Mean ponee | Di A | h Depth: 

Date. Hydrographer. Width. |of sec-| velo- |Roleht.) Dis’ |aAv. ta.l «of 
grap tion. city. Water charge | of ice. snow. 

| | 

. . | . Maat. (Sa. ft. ra Feet. seo 

1908. : 

. January 17........| G. A. Gray ......- 58 233 1.33 6.3 310 1.2 15 

February 10.......|.2.20. GO cecececceees| § 70 243 1.37 6.5 333 1.6 9 , 

February 10.......)...00. GO weccsseccees 70 243 1.38 6.5 335 1.6 9 

March Deaserereeee jereees CO cacccecevcee 70 246 1.65 6.75 411 1.9 a 

I 

| Record of thickness of ice at Gillett, winter 1907-8. | a 

1908. | Feet. | 

Dee. 17. River closed. 
—— Dec. 24. Average thickness Of iC€ ........ cece eer esac cree ener eter erereccsscceesessecereenes 6 

Dec, 81. Average thickness Of iC€ .......cc cee ee eee ee eee nc enenecassrereceseeMersecercsecees 7 

Jan. 8. Average thickness Of i1C@ .......ceseeceeceerencrcrcnceccerereressmecserenererereeees 1.0 

Jan. 14. Average thickness Of 1C@ ....cccccsececeeceereceecerener eres cnseesessasessesseseeees 1.0 

Jan. 28. Average thickness Of 1C@ .......ccseee cece cece er ececeseeecececsrecsccescccecseseeees 1.3 

Feb. 1. Average thickness Of 1C@ ...........seesecereseececcneesoccnesssecessoreccsccaccress 1.3 

Feb. 10. Average thickness Of 1C€@ ....ccecceee eee ceecneeesereccncreceassaseererccscesesssees 16 | 

Feb. 29. Average thickness Of iC .....cccee eee ee eee c rece cece erence ceerencenancssseaeereeees 1.8 

Mar. 5. Average thickness Of 1C€ .....cceccceccscccccnccsveccsenssacereeresssasssssscccseres 1.7 

Mar. 11. Average thickness Of iC@ ....... cece cece eect cece ence ene sn ene renecececesasacascesesers 1.8 

Mar. 21. Average thickness Of 1C@ ....... fe. sce cece eee cece crete ener tence seen een eaneeeeceeees 1.4 

Mar. 25. River opened.
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-Daily gage height, in feet, of Oconto River at Gillett, Wis., for 1906. | | 

- Day. | Juue. | July. | Aug. | Sept. | Oct. | Nov. | Dec. 

a 5.4 4.75 5.15 5.1 6.05 6.7 Reve cc cece ce eecnecssceseseesesetleccccccce. 5.5 4.7 5.15 5.4 6.0 6.7 Becececececcecececcecesceeeseee leeeeeeee tL OBL 4.75 5.7 5.2 5.9 6.6 Bese cece cee eceeeeeeeccceeeeeeelece cee sl, 6.15 4..°75: 5.7 5.2 5.8 6.15 Deve eee cceeecccsseeeeseeecenseedlec es lw. 5.75 4.2 5.5 4.9) 5.8 6.95 

a 6.0 4.25 5.6 5.1 5.85 5.6 Teste eeeee eect eeeeeceeeeeseeeeed! BLOB 6.0 4,35 5.6 5.4 5.7 6.1 | | Boece eee eecce cece eeeeesneeseees] GLO 5.8 4.9 5.0 5.4 | 5.8 7.25 , Docc cccccccccccccucesccsvvccccce 6.15 5.75 4.8 5.2 5.1 5.8 75 LO. cece cece ccc c cece ees cceseee. 6.1 5.6 5.1 525 5.2 “57 7.85 
D1e ccc ccc c ccc cees 5.95 5.6 5.4 5.3 5.0 4.6 8.3 . TR. c cece cece cece ccc ccecceece 5.9 5.6 5.7 5.25 5.3 5.7 9.1 TS. cece ccc cece ccc e cee cece 6.2 5.5 | 5.3 5,2 6.15 5.4 7.3 D4. eee cece cece cece eee 6.15 5.1 5.3 - 5.65 4.3 5.7 74 Lo... ec cece ccc cece eceeees 5.6 5.2 5.3 4.9 5. 35: 5.5 7.35 
TE... eee ccc nce e cece ce cece 5.65: 5.2 5.4 6.15 5.3 5.5 6.8 0 

5.6 5.8 5.3 5.8 5.3 5.95 7.7 Or 5.6 5.0 4.8 5.8 5.3 5.9 8.1 | ID. eeece cence cece eee, 5.0 4.95 4.5 5.9 5.8 6.2 20, , Dever ececiececeeecsseceeeeeeed Bd 5.9 5.2 6.0 | 4.0 6.2 | 9.1 
2 5.7 5.0 | 5.2 6.0 6.1 6.35 |... (2) .. Qe cece ccc cccccenccetcceecececs 6.0 5.5 5.2 5.1 | 6.0 — 6.3 ce cecccece RB ccc c ccc cccccccccccccecccenne 6.0 5.0 5.9 5.3) 6.2 6.25) |.... cee eee Ob eee cece cece cece eceecceee 6.2! 4.9 5.6 5.5 6.15 6.15 |.......8., RD oc cece eee ccc cccceccceccceecce 5.85 4.85 &.8 5.5 5.9 , 5.7 cee ccc ece 

| . QBeveeccccccaccccveccencveuccens 5.75 4.8 6.0 5.5 6.1 7.05 |o..ccceeee QT eee cece centcceccevecceec. 5. GS. 4.75. 6.3 5.5 6.4 7.3 cess cence RB. eee cece cane eeccecees 5.75 4.75 6.2 5.4 6.4 7.85 lees ee eee QD. eee eee cece ceccccececeee 5.75 4.4 6.1 5.05 6.7 T.8 lec e cece BO... ccc cece eee eee 5.65 4.7 5.9 5.0 6.3 7.2 ace wcoecee 

1 Frozen. 

Mean daily gage height, in feet, of Oconto River at Gillett, Wis., for 1907. : 

; Day. | Meh. | april | May. Fave, | July. | Aug. [Sent | Oct. | Nov. | Dec. 

Levees cece ccc cc cccceccccce veesese| TL 6.3 7.3 6.65 5.05 4.9 5.8 6.0 5.0 Roce cceccccccceccccescecececs ceeeeee! 762 7.1 4.45 5.5 5.1 4.9 5.85 5.2 5.4 . Bocce ccc ccccccccscccccecccccs leveeece 6.1 6.5 4.1 5.6 §.25 4.8 5.8 5.0 5.1 cr 6.5 6.7 5.5 5.7 5.0 4.7 5.7 5.2 5.2 Gece cc cceccceccenscecccecce leccecee 6.75 6.5 5.0 5.2 4.9 4.5 5.7 5.2 6.1 | 
ee 5.1 | 5.6 { 49 | 5.4 |] 5.2 | 65 Te ccececccecesceesccceccccccleceecec! G55 6.35 4.8 5.1 5.5 4.3 8.65 5.2 5.8 Bocce cece cece cc ccecccccucn leceeace 6.9 6.2 5.1 4.9 5.0 4.8 4.8 5.15 5.3 a 6.8 T.3 4.5 5.3 4.5 5.0 5.3 5.2 5.2 LO. ccc cece cece ccc cece leneccee 6.1 5.8 7.1 4.8 4.5 5.1 5.2 5.1 5.3 

Td ec ccc cece ceece [eeesesel 6.6 7.2 5.0 4.65 | 4.6 5.5 5.0 5.15 5.7 LR. cece eee eeeeccccecsce leceecee! 6.3 7.45 5.2 6.0 4.6 5.4 5.05 5.2 5.9 0S a 6.0 5.7 6.1 7.0 4.3 5.5 5.5 5.1 6.3 V4. cece cece cc eee ecceees| 6.6 6.1 6.2. 4.5 4.35 5.7 5.3 4.7 6.6 LB. eee ec cc cece ecccces lecccce, 6.1 7.4 6.4 5.9 4.4 5.6 5.15 4.7 7.2 ' 
TE. cece cc cece ccc cccene coeeese! 5.6 6.2 5.9 -5.0 5.2 5.5 5.0 5.1 7.0 LP eee ccc ecceeeeenesseeee eee ee, 5.85 7.5 | 3.7 5.0 4.3 5.4 5.3 5.2 7.15 LB... eee eee cece cc eeccceeee seecee.| 6.5 6.2 6.0 6.05 4.75 5.55 5.0 5.4 |. (). TQ. c cece cece eee eeeeee.| 6.295 7.1 5.9 5.0 4.65 5.2 5.2 5.4 lee eee Bee rieeeeeeeeeeeeeeeeeeeree ll] 6.95] 74 | ba | Ba] ale 6.35) 5.3 | 5.9 |... 
A eecesee! Gl 6.75 6.2 5.45 4.7 6.5 5.3 5.4 [.ccceee oe ~@) | 71 6.5 4.85 5.2 4.85 6.8 5.25 a nr QBS eee ecccecsccccccescccecccece 6.9 6.1 7.9 6.25 5.2 4.3 6.8 4.95 5.6 |....... Phe e cece ccc cece cece ceece 6.6 6.5 7.4 5.65 5.1 4.9 7.0 5.05 5.45 [oo ...., RE cece ccc cccnccceccccecccece 7.5 5.45 5.9 5.5 5.0 4.6 6.15 5.15 5.4 |e. ceee , 
Bor eeeeeeeeeeeeeceeeeeeeeeee) 75 | 6.0 | 8.0 | 6.5 | 5.2 4.7 | 6.1 |] 5.1 a ee 2 6.3 5.45 7.3 5.2°| 4.9 5.9 5.2 D4 lecccece 0 7.75 6.4 5.0 7.4 5.1 4.8 6.0 5.0 5.4 [ocseeee ot ne 7.35 | 7.5 4.8 4.6 5.0 5.0 6.0 5.2 5.8 |...eeee a 7.25 | 6.1 4.7 Vg 5.1 5.05} 6.1 5.1 6.2 |....... BL... cece cece cece ccc cnccece 7.1 6.3 4.8 |.......) 5.1 5.0 |.......] 5.15 ec erecelecccces Dec. 6, river full of ice. 

; 1 Frozen,
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_ OCONTO RIVER AT STILES, WIS. 

: This stati - establi . re 
i 3 station was established April 20, 1906, but was discontinued 7 

June 6, 1906, as the dam immediately above the station seriously — | 

| modified the flow. 

Dicharge measurements of Oconto River at Stiles, Wis., in 1906. . 

. . Area of | Gage Dis- 

Date. Hydrographer. Width.| section. | height. | charge. 

| 
Feet. Sq. ft Feet. Sec.-ft. 

April 20...---- Horton and Brennan........-ssssee terre 119 517 4:74 2,510 

Jane 6.....20--| M.S. Brenman...
.eeeeesser reer eers senses 120 250 3.71 | 988 

: | Daily gage height, in feet, of Oconto River at Stiles, Wis., for 1906. | 

So ee 
| 

Day. | Apr. | May. | June, Day. ) Apr | May. | June. 

ns en ee 
; . 

1 cccccceccceceetee[eceeeeeees 4.0 3.0 || 17 ceccceceeceeeceesfeceeeeeees 3.8 |oscceeceee 

Dl ieeceecefeeeeeenees 3.8 OA || 1B ccccseeeteceeeee[eceeeeeees 4.0 |.ccseceeee 

| BR laceeeceeceeee[eeeeeeees 3.6 39 || 19 cesseceecerceeees[eceereeres 44 |ecsesecees 

AL iiecsefeceeeeeeeey 3.8 5 || 20 wecceceeeereerere 4.9 2.6 \.cseceeees 

: Bn iennateeeeeeue[eeeeeeness 4.5 & 1G || 2B crcceeecceeeeees 4.7 AL |.eeeeeeee 

To iccsaeeeseeeee[eceeeeeees 28 locceccrcee|| QB ceceeceeeeeeteees 4.4 4.0 |.ceesceeee 

Bh iiccncceeeeees[eeeeeeeees 1B lec ccreee|| 24 ceceeeececeeeeees 4.6 AL |oceeeeeeee 

O lc ccecevseeesee[eeeeeeeees 1. | cccrccee || QB ceceeeeceeeeeeres 4.6 BiB lscecceeeee | 

10 iiccuceeseeeece[eeeeeeeees AD |oirccecene|| 26 ceceeeeeereeeeees 4.8 3.7 |.ececeeees 

TUITE ieeeeeeeee] feb [ererrrees OT ocecueeeeeceness 4.6 | 2.8 |oveeeeeeee 

| LE oc cnaceeceeseee[eeeeerenes LA locereccece|| QB ceeeeeeeeeeeerees 4.3 BiB locceeeeees ; 

13 hl ececaeeeeeeeeeeeneeers AD loccccceeee|]| BO ceeeereeeseeeeees 3.8 BQ |rscceecees 

v 1A cccccceccceeeccee[eeececeses 
BA le cecceceve|| BO ceeeeeeereeeerees 3.8 B.1 |eesceeceee 

1G ccccccceeceecce[eeeeeeeees 4% |seceveeees 
|
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WOLF RIVER SYSTEM. | | | 

| | GENERAL Conprrions. a | 

a Wolf River rises in a number of lakes about 25 miles south of _ | the Michigan boundary and flows in a general southerly direction, SO entering upper Fox River at a point about 10 miles west of Lake : Winnebago. Though nominally a branch of Fox River, it ig in | ‘reality the master stream, having over three times the discharge. Wolf River receives all its important tributaries from the west and 
at points relatively near its mouth. Tt has been elsewhere noted 
(p. 64) that there is much evidence that the river formerly ran west 
and joined Mississippi River through the present Wisconsin River : | a Valley between Portage and Prairie du Chien. | | 

In the upper half of its course Wolf River has formed its bed in | | the pre-Cambrian crystalline rocks, and in this distance the descent | of the river is very rapid. At the Chicago and Northwestern rail- _ | | way crossing, 2 miles west of Lenox, the river has an elevation of | 1,562 feet above the sea. In the 80 miles between this point and a | Shawano the river descends 774 feet, or 9.7 feet per mile. This | _ steep gradient causes many rapids and falls. Plate XIII gives views | of the dam and rapids at the Dells of the Wolf. Lumbering dams | have been maintained in the upper river at the following points :* 
Sec. 9, T. 83 N., R. 12 E.; Lilly dam, See. 34, T. 33 N., R. 13 
E.; Sec. 10, T. 31 N., R. 14 E. ; Sec. 25, T. 81 N., R. 14 E., and at | several other places lower down. In the 40 miles above Shawano: 
small undeveloped powers of 10 to 15 feet head are of frequent. oc- | 
currence. 

| - Shawano, the head of navigation on the river, and county seat of | - Shawano County, has a population of 2,000. A dam is located at | | 
* Wisconsin Geological Survey mans.
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| this point, with a head of 12 feet, and is used to grind wood pulp. 

Shawano also marks the point of transition from the pre-Cambrian to | 

| : the Cambrian sandstone. It is at this point that the river crosses 

the old coast line of Lake Michigan and enters the region of red clay. 

| Below Shawano the stream is sluggish, its descent being only about 

42 feet to Lake Winnebago, a distance of about 80 miles. The banks 

are low, and in high water the surrounding flats are all covered, the | 

| river sometimes expanding at time of heavy freshets to several miles 

in width. For obvious reasons there can be no water powers in this 

| | lower region. | : 

| The profile of Wolf River for 160 miles of its course is shown in 

the following table: | 

. Profile of Wolf River, Wisconsin, from mouth to near Lenox. 

: . Elevation " 

Station. a above sea Authority : 

Miles. Feet. - 

Winneconnene sees seeseeeese bec ee teen ewes 746.4 United States Engineers. 

New London................ cece ee 33 749.5 Chicago and Northwestern Railway 

Shawano........ cece esse ee tees 80 788.0 Do. 
noe | 160 |= 1,562.5 Do. 

: | | RUN-OFF. | 

The following tables showing gage-height observations and dis- 

charge measurements at Winneconne and near Northport, on Wolf 

| River, are from data published by the United States Geological Sur- 

| vey: a , 

Discharge measurements of Wolf River Winneconne, Wis., in 1903. 

. Date. | Hydrographer. horeeth. Discharge. | 

. | Feet. Second-feet. | 

. January 5!...........006- oe eeee | La. R. Stockman...........---00e sees 5.50 904. 

January 241,00... cee ceee cee cone do wee cen cet cee tect eees 5.30 1,436 

February 20 ......... 262s ceee cece . do eects ce cece cece cece] 5,00 1,285 

March 24..........0. cece cee e eee do rr re 6.60 9, 998 , 

. April 15........ ccc ce cee nee cee do eee cer et rece tees eens 6.90 . 3,808 

May 11 ....0. cee eee ce cece eee eee do bee ne eeeescee sees eees 6.70 3,537 

JUNE 20... ccc cece cee cece cee tees do seweteceee Sey 6.40 3,194 

1 River frozen. |
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Mean daily gage height, in feet, of Wolf River at Winnecone, Wis., January 
; 1 to July 25, 1908. 

. Day. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. 

Lecce cece ccc cccveccccccccence, ' §.50 5.30 4.80 7.10 6.60 7.00 6.10 
Re avecccccccccccccsvccccscececs 5.50. 5.30 4.80 7.20 6.65 7.00 6.10 
Biccccccccccccccccccccccccecene «5.50 5.30: 4.30: 7.20 6.70 7.00 6.10 — 
Bocce ccccccccccccccccccssccece 6.50 5.20 4.8) 7.10 6.65 6.90 6.10 
Bo ccccccccccccccccccccccecnces 5.50 5.20 4.80 7.10 6.60 6.80 6.10 

Gocccsccccccccccccvccscccccsccece 5.50 5.20 4.90 7.10 6.65 6.80 6.10 Y 5.50! 5.20 4.90 7.05 6.70 6.85 6.20 . Bo ccc cece ccc ccccccnccenccevees 5.50 5.20 4.90 6.90 6:70 6.80 6.20 Dorcccccccccccccccccccccevencce 5.50 5.20 4.90 6.80 6.70 6,30 6.20 LO... ccc cc cececc ccc ccccecsceacs 5.50 5.10 5.00 6.95 6.70 ~ 6.80 6.30 

LLe ccc ccc ccc cc ccc ccc ec cee cece 5.50 5,10 5.00 7.10 6.80 6.70 6.30 LO... ccc cece ccc ccc ccccccccnce, 5,50 5.10 5.10 7.00 6.80 6.70 6.30 TB... cece ccc cee w ec enccccecs 5,50) 5.10 5.25 7.00 6.80 6.60 6.30 Lh. cc cece cece cc cc ec ccecccces 5.50 5.10 5.30! 6.90 6.80 6.60 6.30 UB. ccc ccc cc cece ccc ccecscccene 5.50 6.00! 5.60 6.80 6.80: 6.60 6.30 

16... ecececececceevececseaeavees| 5,50 5.00 5.70 6.85 6.80 6.50 6.30 A 5.50 5.00 5.80 6.90 6.80: 6.50 6.30 TB. ccc cc cc cc cc wc cece secs ce ccce’s 5.40 5.00 5.90 6.8 6.80 6.45 6.40 . WD. cece ccc cece cece ence ccecacs 5.40 5.00 -° 6.00 6.80 6.201 6.45 6.40 P| 5.40 5.00 6.20 6.75 6.80 6.40 6.40 

We ccc cccccccccccccssccccecccas 5. 40) 4.90 6.30 6.70 6.80 6.40 6.30. QQ. cc cccccccccccccscccucscsecees 5. 40! 4.90) 6.40 6.80 6.80 6.40 6.30 Weve ccccccccccececesessceeeeeee | 5dO 4.90 6.50 6.80 6.80 6.30 6.20 Pho cece cnc ec cc cccccccccccscecce 5.40 4.90 6.60 6.80) 6.85 6.30 6.20 . QB. ccc cc ccc cccccccccccccecesece 5.40 4.90 6.70 6.80 6.90: 6.20 6.10 

Qo. eeeeccccecccccsccsccsecencee! BA 4.80 6.80 6.80 6.90 6.20 |........0. | QT cece ec eccccncsacccgeccceccecs 5.30 4.8 - 6.90) 6.70 7.05 6.10 |.......... RG. cc cccccccccccvcccncccccccccce 5.30 4.30 6.90 6.70 6.90 6.10 |.......... QD. cc cnccccccccccccccccacccecces 5.30 eeeneeenecne 6.90 6.68 7.00 6.10 eeeveeecenecne BD. cle c cece ccc cccccccccccccece : 5.30 eeeoeeceevces 7.00 6.60 7.00 6.10 eeeeenesese . BL. cc cccc ccc vccccccccascscceccecs 5.80 ePeeeesenne 7.10 eeoeeeeoone , 7.00 Cee oseseerstoeosrecovnecse 

FF 

Discharge measurements of Wolf River near Northport, Wis., in 1905. 

rr rs | | ) Date. | Hydrographer. Width. seottont | lean neces. Ip ischarge, 

| Square Feet per Second- Feet. feet. second. Feet. feet. 
Aprild ............| F.W., Hanna....,.. 182 2,642 2.64 7.03 6,965 May 22........ ...| SE. Clapp ........ 171 2,198 1.8 4.65 3,964 Junel7........... | M.S. Brennan...../ 151 2,553 1.97 6.42 5,032 July 15 ....... .. | ...... do .......... ee 176 2.300 1.69 5.06 3, 885 August 16..........).0.... do 2... cece cece 176 2,053 1.26 3.01 2,594 September 22......| F. W. Hanna...... 172 1,978 1.41 3.6 2, 781 

7 | |
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Mean daily gage height, in feet of Wolf River near Northport, Wis., April 6 - 

to December 30, 1905. 

Day. | Apri. | May. Sane. | July. | Aug. | Sept. | Oct. | Nov. | Dec. 

OD ccecceccsccecccccseece leccesces| 3.40 | 6.00 | 3.30 | 2.00 | 1.60 | 1.55 | 1.80 | 1.70 | | 
QD... cc ccuccceccccccccceccceslecceseee| 3.60 | 5:00 | 3.00 | 2.80 | 2.40 | 1.40 | 21.40 | (1.60— 

: | Bocccccceececcessseccssceces [eceeseee{ 3.80 | 5.00 | 3.40 | 2.20 | 2.60 | 1.35 | 1.50 | 1.40 
, hc aveeccececcccccaecsfescseeee| 4,00 | 4.90 | 3.60 | 2.10.] 2.20 | 1.30 | 1.60 | 1.50 se 

B..- cc cc ceccncucceecccnnecee)ecccceee| 4.20 | 4.60 | 3.80 | 2.80 | 3.10 | 12.15 | 1.70 | 1.60 

Gocccccccccceecevcesesesesee} 6.90 | 4.40 | 5.60 | 3.30 | 2.20 | 3.40 | 1.10 | 1.95 | 1.75 | 
Wooo cc cueucseecececcsseeee| 6.89 | 4.65 | 5.40 | 4.30 | 2.40 | 3.60 0 | 2.10 | 1.80 
B... ccc ceccceuvencesenseee.| 6.70 | 4.80 | 5.80 | 4.60 | 2.90 | 3.30 .85 | 2.30 | 1.90 
QO... . cece ceeneseessesa.| 6.63 | 4.80 | 5.80 | 4.60 | 3.30 | 3.40 |. .70 | 2.50 | 2.10 © 

lO... cccccceeecscecececececee| 6.50 | 5.00 | 5.80 | 4.90 | 4.00 | 3.60 65 | 2.70 | 2.00: 

OF Wo ccccccccecccectsectcsssss,| 6.40 | 5.00 | 5.90 | 5.00 | 3.50 | 8.80 | .60 | 2.60 | 1.90. | 
| 6.30 | 5.20 | 5.90 | 5.20 | 3.60 | 3.50 50 | 2.40 | 1.95. 

: 120] 6.10 | 5.60 | 6.10 | 5.10 | 8.60 | 2.80 35 | 2.30 | 1.80 
7 wm) 6.00 | 5.80 | 6.40 | 5.10 | 3.00 | 2.50 10 | 2.20 | 1.60: 

Wh. likcccsresssseeesee| 5.80 | 5.60 | 6.40 | 4.90 | 3.00 | 2.70 25 | 2.10 | 1.40 | 

16. ccccccccecececesecersese.| 5.60 | 5.50 | 6.60 | 4.20 | 3.50 | 2.90 .40 | 1:80 | 1.20 

Wo ll....| 5.50 | 5.80 | 6.50 | 4.60 | 3.50 | 2.80 15 | 1.50 | 1.20: 
| 1S. cece erereseceeee| 8:20 | 5.30. | 6.40 | 4.30 | 3.30 | 3.00 90 | 1.40 | 1.10 | 

19. llsceeceeeseeeee| 5.20 | 5.20 | 6.40 | 4.80 | 3.20 | 3.40 | 1.15 | 1.30 | 1.00 
Oli... | 4.90 | 5.00 | 6.20 | 4.60 | 3.00 |........) 1.50 | 1.20 | 1.00 

Ol... ccccccccccectecceserse| 4:80 | 4.80 | 6.00 | 4.45 /'2.80 | 2.90 -} 2.20 | 1.10 | 1.00 | | 
op TE TETESTES TT) a4.so | 4.60 | 5.90 | 4.20 | 2.40 | 2.80.) 2.60 | 1.00 | 1.00 — 

7 09. | 480 | 4.60 | 5.60 | 4.10 | 2.50 | 3.70 | 2.90 90 90. 
Oe eeseesse | 4:10 | 4.86 | 5.30 | 4.00 | 2.30 | 3.60 | 3.20 80 90: 

. gg is..ee| 4:00 | 5.00 ] 5.10 | 3.30 | 2.00 | 3.40 | 3.40 60 5: 

6. occ ccccccceccceecevecesee| 8.80 | 5.00 | 4.70 | 3.60 | 1.80 | 3.25 | 3.30 40 .60, 

OP... cea eveeeeeses| 8:60 | 4,60 | 4.40 ) 2.80 ) 1.60 | 3.10 | 3.20 20 50: | 
| J pg | 3.50 | 4.30 | 4.00 | 2.50 | 1.40 | 2.90 | 3.00 .60 .50- 

| . 29... ce weeccvceees| 3.50 | 5.40 | 3.80 | 2.30 | 1.20 | 2.75 | 2.10 .80 .40 
| | ON)... .......cccseeeessseseees| 2.40 |. 5.60 | 8.50 | 2.20 | 1.10 | 2.35 | 2.30 | 1.90 .40 

BL... ccccvcgucecececcccaeee| cecceee| Di8O fecceceee] 2.00 | 1.00 | ccccece] 2.00 [rrccccccleseeeees 

| WOLF RIVER AT DARROW 'S BRIDGE, NEAR SHAWANO, WIS. 

-A station was established April 21, 1906, at Darrow’s bridge, | 

about 2 miles south of Shawano, and was discontinued June 6, 1906, 

| as the dam above modified the flow. _ | 

| A measurement was made April 21, 1906, by Horton and Bren- 

nan, with the following results: | | 

Width, 188 feet; area, 1,350 square feet; gage height, 5.87 feet ; discharge 3,890 second- — - 

feet.
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: | Daily gage height, in feet, of Wolf River at Darrow’s bridge, near Shawano, | 
: Wis., for 1906. | 

Day. | Apr. | May. | June, | Day. . | Apr. | May. | June. | 

OD ettttesseceeeesfesseeeeeeaf A AB [LAT oe ceeceeeceeceeefeceeeeeee| 468 [eeeeceeee , 2 oeieeecceeeesesefeeseeseees{ 0 AT 4.3 [18 lef AL IID 
Bovleeittteetteeeeleeeeeeeree! A bec [19 Clef) 0 4b PINT 
4 ep 40 BS |] QD eee ecceeeeefecesecsece[eceeeeseee[seeteceees 
Borie eeeeeieeteeeeeeceeeeeseefeseesecceafecsereccee|| QB coccsssssssssseefeseeeeseee] 86 [licccreee 
Toeeteteeteeeeteeeefeeeeeeeeeep 46 focscceeses[[ QB cocccssssesssseesf Bed cn re | 
S leeeeeeeteeeeeeefeeeeeeeee| AP Pcp Sh cecsesssessseeee| 58 8.8 foc 

10 : 4.6 | 4.7 4.2 , 

TB cece cece erect eefec eee eeeeefeee ence ceefeceesensee|] Q9 ccccccccccsccseesfeceereceee! ° Bali focseeeeeee 

1B ei eeeeeeceeeecefeceeeeeees 4S [ol] BL cece eceee eee ereecfeceec ences 4.3 |occceeeeee 
1G .eeececceeceeeeeleeceuveees 4.7 [occeeseeee } | | 

- WOLF RIVER AT WHITE HOUSE BRIDGE, NEAR SHAWANO, WIS. _ 

This station was established June 6, 1906. It is located at the 
“White House” highway bridge, about 314 miles north of Shawano, . 
Wis. | 

a _ . The channel is straight for about 200 feet above and 500 feet 
_ below the station. Both banks are of medium height and do not 

oo, overflow. The bed of the stream is gravel and is permanent. There 
| is one channel at all stages. The current is medium swift. This 

| station may be affected by back water from the dam about 4 miles , 
below. | | | | 

: - A standard chain gage, which is read daily by Albert Utke, is | 
“ fastened to the guard rail onthe upstream side of the bridge; length . | 

. | of chain, 16.25 feet. The reference point is the center of. gage pul- | 
| , ley; elevation, 16.07 feet above gage datum. | | 7 / 

. Discharge measurements of Wolf River near Shawano, Wis., in 1906. . - 

| Date. - Hydrographer. Width. | section | hehe. | close, 
Feet, Sq. ft. Feet. Sec.-ft. 

June 6.............| M. S. Brennan.................. 136 767 6.90 1,970 ; . June 30......0. 0.00] cece eens dO coe ccc ce cece ve ceee 132 629 5.96 590 . ee 
OO The above station proved unsatisfactory so a new station was.estab-- 

lished at Keshena. |
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Daily gage height, in feet, of Wolf River near Shawano, Wis., for 1906. — | 

Day. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec. 

| Lecsecccscececccesectcenesscees [escescsessfeereceeens| 65 6.5 5.8 6.8 7.7 | 
Qs vissccsssssscsssecesaeeceeeee [eseeeeeee| GS 6.3 || 58 | 67 |... G).. 
Bo vecccessesessssseccsssesceeee|eceesecees] B22 6.4 6.5 5.9 6.6 |ocseseeeee 
do viselesissesssstseserseeetese[eeeessseee[ 7.6 6.2 6.6 6.0 |.cceseseeefecseeceees 
B.ciiisssssiseessssseeeeeeere | 6D 7.6 |eeceseseee| 64 6.1 G2 pe 

Bo vecccesecseetteteeenesceneee | Ted 74 6.2 6.2 6.0 B.A | eeeeee 
Tiisccisssscsssseseceeeeeeeee | 0 WT 7.8 6.2 GL fee] OB foeeee eee 
Bec cc ccc cence ccec eres ceesceues TD lice eee eee 6.0 9 6.3 G5 |r cccc neces 
Dirccccccccccccccceceecseneeees 7.7 7.1 se 6.1 Gel |... eee eee 

10. viecccccececeeaeeeeeeueeeens v7 | 6.4 6.0 6.0 6.1 6.4 [oes 

Ue ceeeeceseeceeeseeeeeeeeeeeee| Tl 6.5 6.7 6.4 G4 |eceeccceee[eceeeeeees | 
VQ. ccc ccc cece ces reer eeereeees 6.9 or 6.4 6.4 GiB [evs ccccece 
VDoc cccccccccecccccececeseceecsel TQ 6.8 6.2 6.2 6.0 BD |eccceeeeee 
Ube eccceeeceeee eee eeeeeeeee ees 6.5 6.9 6.2 Gl |icseseeeee GB. |ieceeeeees 
LB. cece cece ec eee een e cent nee eeees B.S lveeeeeees 6.0 6.3 6.1 B.S joc ccevees 

| WG}. eee e cece eee e eee eee ee eee, 6.6 6.5 A ee 6.1 | 6.3 |ovcceeseee 
TZ. cece cece eee reece eee eeees 6.6 6.3 6.5 7.0 6.0 B.6 fo cceceeeee 
1S... e eee eee eee ce eee ecw eee ees 6.5 6.0 6.3 6.6 GiB occ c cece w elec ee eeeees 
LQ... cece cece renter eee ncceces 6.7 God [over ceeee 6.6 6.3 G.7 |. wc cece eee 

QD. ccc cc cece cereeeeeeeceneeseeee 6.5 5.8 6.0 6.4 6.9 

QW veeeesseceesseeeeceteesetteee]| G9 6.3 5.9 G3 feces] TO foseeeeeeee 
Reve ccecee cn eeee cece eeeeecerees TM |occeeeeeee 6.0 6.4 6.5 7.8 |e eee 

Bh eeec eee e eee e tees ee eteee beeeeeeaaes 6.1 6.2 6.1 6.6 Tl loccecceees 
QBoiieccssceessssertrtterereeren | 60 5.7 | 6.0 6.2 6.9 |..ceceseee{ececeeeeee 

. OG. veccccecssccceeeecteeeerseeee| GT Gl feel 61 | 67 | 81 [ee 
OT sisicsiissesscsecsereresseeeed 6.6 6.2 6.7 6.0 6.7 Bl ficceeeeee 
QS. ve ccccecceqececceceeseceeeeecs 6.5 6.2 6.4 7 an ee Toh liccececeee 

| 29.) la feet] 722 5.8 6.7 7.6 |oeccceeee | 

| BL visscssssssseceecsesecceeseee [eveeeesaee? 6.0 B.S [oversees] 6 [eeeeeeceeefeseeee sees 

1 Frozen. , . : 

 KESHENA, WIS. | 

This station was established May 9, 1907. The station is situated —_ 

8 miles north of Shawano, Wis., at a small town called Keshena. It 

is located on a highway bridge 50 rods southwest of the Green Bay 

| agency office on the Menominee reservation. | 

- The general direction of the channel is straight for 2,000 feet 

above station and also 200 feet below. The water moves slowly. 

The average width at ordinary stage is 120 feet broken by one small 

pier. | 

) - (Looking down stream) the right bank is high and wooded and 

will not overflow. The left bank is low and during high stages of 

river is liable to overflow. The bed is composed of stone and gravel - 

and does not shift. There is one channel at all stages. : | 

Discharge measurements are made from this bridge to which the 

| gage is attached. The initial point of sounding is directly over left 

abutment of bridge on downstream side. It is marked by black 

paint.
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| A. staff gage, which was read by Adam Neff during 1907, is | 
fastened to left end of bridge on downstream side. The gage is 
made of a pine board 8.5 feet long. Feet and tenths of feet are o 
painted on the gage with black paint. The gage is referred to fol- 
lowing bench marks: | 

- (1) (Looking down stream.) Cross on a post at end of fence at 
left end of bridge on down stream side of road is 9.38 feet above _ 

: zero of gage. , 
(2) Cross on a stump at left end of bridge on down stream side 

| _ of road about 3 rods N. E. of bridge is 6.54 feet above zero of 
the gage. | | 

(3) Cross on a telephone pole ten rods N. E. of bridge at end of 
| road crossing the bridge is 9.04 feet above zero of gage. 

Mean daily gage height in feet, of Wolf. River at Keshena, Wis., for 1907. 

Day. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.. 

Leseeeseeseeteseses [eeeseeee 2.83 1.95 1.4 1.15 1.7 1.6 16 0. - 
Reve ccccccccceccscee [ecccceeecse 3.35 2.25 1.6 1.8 1.6 1.6 1.6 
5 1.4 1.85 1.15 1.4 1.8 1.65 2.65 
Bee c cece cece cee ee lense ccoaes 2,85 2.05 3.8 2.25 2.35 1.8 2.4 | 
5 <4 1.6 2.1 1.2 1.95 - 1.8 2.2 

Goleceeeeeeeeeeeeeee feceeeesees] 2.55 2.6 1.6 2.35 2.2 1.6 2.2 
a 2.65 1.95 1.75 2.35 1.95 1.6 2.2 

Bocce ccc eee e cease love ceceaes 2.3 - 25 1.45 1.3 2.0 1.6 2.2 
a 2.55 2.75 1.5 3.1 1.9 1.6 2.25 

TO... eee cece ee ee eee 3.00 1.0 1.1 1.5 3.25 1.9 1.6 z.2 

Meee | 8.82 2.0 2.55 1.55 2.6 1.95 1.7 1.95 
TQ. occ cece eee 3.7 2.25 1.15 1.9 2.4 1.9 1.65 1.85 
IB... eee eee eee. 1.77 1.¢ 1.25 1.8 2.15 1.85 1.65 2.25 
14... cece eee 3.75 1.6 1.4 1,85 1.9 1.8 1.65 2.5 Ub.sereeeeseeeeeeeeee) 4.22 | 19 | 3.05 | 185 | 17 1.8 1.55 | 2.56 | 
16... cc cece cecesenees | 4.45 1.85 2.95 1.85 1.8 1.8 1.5 2.55 | 1 | 4.65 1.45 1.0 1.75 1.8 1.8 1.6 2.7 
18.0... cece eee eee 4.35 2.2 3.2: 1.95 1.8 1.75 1.65 3.0 
TG... ccc cece eee 4.75 1.7 1.15 1.85 2.8 1.7 1.6 2.95 
Se 3.7 1.6 2.9 1.45 4.25 1.7 1.6 2.95 ; 

rr 3.85 1.8 1.15 2.0 4.3 1.7 1.85 3.35 QQ. cece cece cecceceen 3.8 2.0 22.0 2.0 3.65 1.65 1.9 3.4 
RB eve ce ceeeccecencees 3.55 1.85 2.35 1.3 3.25 1.8 1.8 3.4 - RAL ee cece cece nee 3.5 1.7 1.15 1.45 3.05 1.55 1.7 3.4 

‘ QD cece cee cececntecs 3.45 1.9 2.55 1.2 2.5 1.7 1.7 3.45 

RG. cece eee ec ec cees 3.4 2.2 1.4 1.95 2.4 1.7 1.7 3.4 
4 3.05 1.55 2.7 2.35 2.3 1.65 1.7 3.45 

RB. ce cccceceesseccees 3.45 1.7 1.15 1.2 2.15 1.65 1.7 . 3&4 
RD. cece ce cesceccacs 3.3 1.55 2.55 1.9 “2.1 1.7 1.7 3.4 

. BO. eee cc cece eee eee 3.15 1.65 1.0 1.1 1.75 1.6 1.6 3.5 BLe eee eeeeeeeeee| 29) [eeeeeeeeel 28 BZ olevceceseeel 1.6 [eseeseseee] 3.65 

1 Station established. -
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The following discharge measurements at Keshena were made in 

1907: , | 

| i The drainage area about Keshena is 794 square miles. | 

| 1907 Width Area of Mean ‘Gage height.| Discharge . Hydrographer. section. velocity. 8 em 8 

| . _ Feet, Sq.ft. |Ft. per sec. Feet, Sec.-ft. . 

June 22 | G.A.Gray .......... 105 808 2.10 1.81 666 | 
July 20 |......do rn lu4 461 3.14 3.32 1,491 
Aug. 24 |......d0.... 0.0.2.0... 107 OTT 1.99 2.05 568 
Oct. 12 |......d0.............. 109 320 2.24 1.90 737 
Nov. 8]|......d0.. ........... 109 385 2 54 2.5 1009 
Dec. 14 }......do.............. 109 368 1.88 2.5 694 . 

December 14 measurement made under half frozen and half open conditions. | 
Velocity obtained by floating ice. ‘ 

| Discharge measurements under ice Wolf River at Keshena, Wis. | 

| $$ 

Gage 
_.,, | Area | Mean |p gight.| Dis- | Av. a Depth | 

Date. Hydrographer. vol | vee a charge|of ice etotw. 

| , | | . 

4 Ft. per . Feet. |Sq. ft. | sec, | Feet. sec ft.| | 

1908. G. A. Gray ........ 101 29:0 1.75 3.25 509 1.5 .3 

January 18......]...... dO ........... 103 217 1.77 3.05 385 1.7 1.5 

February 8......].-.--- GO ........e0e. 103. 257 2.05 3.2! 529 1.9 oo 

March: 7......... |---+5. GO ....eseeeeee 103: ab? 2.04 3.2 523) 1.9 .o | 

| Record of thickness of ice at Keshena. 

Jan. 18. River closed. . Feet | , 
Jan. 21. Average thickness Of 1C@ oo... cece cece ccc cece ee ee etter cence eee e eee ceeeesesseesene LQ. 
Jan. 28. Average thickness Of iCe@ 1.0.0... ccc ccc cece cee eect ects eta geeeccesesene 1.2 
Feb. 4. Average thickness Of 1C@ ....... 0c ccc ccc ccc cece ee cece eee ee eeeeeeescesececseeesee 1.5 
Feb. 11. Average thickness of 1€@ 20... cc cece ccc cece ce eee tree tere ee ceseecstsoesscecens 1.4. 
Feb. 18. Average thickness Of 1C@ ...... ccc ce ccc cc cece eee cece ne ee ee cteeseseceseesccescees LA 
Feb. 25. Average thickness Of 1€@ 1.0... 0. cece ccc ccc cece cece eee esecesserssseccseecees LA 
Mar. 38. Average thickness of iC@ ....... ccc ec ccc ccc ee cece eee eee eesneesscssscsesctccese 14 
Mar. 10. Average thickness Of 1C€@ oo... cl ccc cece ee ere cece cece eee eneeseecesetcesseseseeces 1.7 
Mar. 17. Average thickness Of iC@ 0... ccc eee cece cece cence ce ee et eecescsesescsseeess. 1.3 

_ Mar. 21. Average thicKness Of i1C@ oo... ccc ccc ccc cece eee e eee eet ce ee eteeeetestecseeee 1.2 
, Note: Ice went out March 29. 

LITTLE WOLF RIVER. | 

| Little Wolf River is one of the largest branches of Wolf River. | 

It has a drainage area cf 475 square miles. Like all the streams in . 

this region the river has its greatest fall in the upper third of its | 

length, but even in its lower third there is sufficient fall to insure | | 

- important water powers. Recent surveys by Mr. D. W. Mead show 7
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a that the river has a fall of 62 feet in the sixteen miles above its 
| | mouth, distributed as shown in the following profile: | 

“ i Description of station. ppistance above the 

. | . . _ Miles, Feet. 

: North of river. 2.0.0... 0.0. ccc cee cee cece cee e cnee teen cee cecseecee sees cess 0 748.0 
Phillips’ Bridge .......... 0c. ccc cee cece cece seceeccassecces suveeee eeeee 2 751.5 

. Ostander Bridge... 0... .. 6. eee eens cece cee veee cone cane vecsteccu cee cues 3.3 762.0 
Royalton Bridge........ 2... ccc cece cece cece cence CoNINII] 6.0 773.5 
Mouth of South Branch... .. 20.00... cco eee eee cece cece chacteceucees 9.0 179.2 

_ Little Wolf Dam, below.... 20.0.0... .cc cece cece cece cccecene cuceseueece 9.6 783.0 
a Do ADOVE .... oe ccece cece ce ceee ceeetecee cece seve ceeeeeen cas 9.6 790.5 

Lower Manawa Bridge | ....... cc. cee cece cace cone cone cace cecceccce oh. eeeeweceas 793.0 
Manawa Bridge, below ...........ccc cece ace cee ccc cece cceccce eccecucce 11.3 796.0 

Do ADOVE. 0.06. cece cece cece cece tec e seen teens cevecceeecs 11.3 806.8 
| Symco Dam, below......... Pence eee cece eee tee e ie cee ee rene eee eet tne es 16.3 820.8 

| | Nore. -— These elevations are only approximately referred to sea level. 

| WATER POWERS. | 

oe | Phillips.—Surveys have shown that a head of 20 feet can be ob- 
tained at Phillips which for a ten hour day should give about 850 
horsepower. A measurement of the river ‘here shows a low water 

| | flow of 215 cubic feet per second. This dam would use all the avail- 
OO able fall between Phillips and Royalton. . 

_ Loyalton.—The banks are sufficiently high at Royalton to allow of 
an 18-foot dam, although this would drown out the’ present power | | 

| _ at Little Wolf. An eighteen foot head would develop on a 10 hour 
, _ day basis about 750 horsepower. _ 

Manawa.—At present a dam at Manawa develops a head of about 

a 11 feet. As there is a fall of about 14 feet in the five miles above 
a Manawa it seems probable that this dam could be raised to at least 

- 15 feet. | | 
A statement of other powers on this river will be found in the fol- 

| lowing table: - | | , 

TRIBUTARIES OF WoLF RIVER. 

° | The lower part of the Wolf River drainage area is more thickly 7 
settled than the upper, and as a result the tributaries which occupy | 

| this lower portion are rather fully developed. This ig especially | 

| _ true of Embarrass, Little Wolf, and Waupaca rivers.
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WatEeR Powers. 2 

| The following table shows the water powers on Wolf River and its 

- tributaries: ; 

Water on Wolf River and its tributaries. 

Location and stream. Owner and use. . Head. H. P. 

. Feet, . 

Manawa, sec 13, T.23N., R. 13 E., Little) Little Wolf River Lumber Co., 10 390 
Wolf River. grist, lumber electric light, 

Littlewolf. sec. 34, T. 23 N., R. 13 E., Lit-| Booth & Smith, grist, lumber, elec- 9 60 
tle Wolf River. tric light. 

Scandinavia, south branch Little Wolf; Henry Peterson, feed mill........... 8 23 
iver. 

Sec. 22, T. 23 N., R. 11 E., south branch of| J. 1. Wralstatt, feed mill........... 9 50 
Little Wolf River. . 

Phlox, sec. 26, T. 30 N., R. 12 E, Redj J. Kaufman, saw and planing mill. 14 15 
iver. . 

Mount Morris, sec. 16, T. 19 N., R. 11 E.,] Wm. Kemp, grist mill... ..........,/ 12 44 
Rattlesnake Creek. 

Wittenberg, Sec. 10, T. 27 N., R. 11 E.,| Viking Lumber Co., sawmill.......} 12 75 
Embarrass River. 

North branch of Embarrass River.......| N. M. Edwards, sawmill........... 13 50 
Sec. 7, T. 26 N., R. 13 E.. Embarrass River| N. M. Edwards, undeveloped....... 20 se ee eee 
Embarrass, sec. 5, T. 25 N., R. 15 E., Hm-| Decker & Beedle, lumber and plan- 8 115 

barrass River. . ing mill, + 
Sec. 23, T. 26 N., R.13 E., middle branch| Theo. Boettner, flouring mill. ...... 9 + =. 200 

of Embarrass River. : 
Sec. 15, T.27N., R. 15 E., north branch| Seiber & Dumke, sawmill........... 13 © 192 

. of Embarrass River. 
Sec. 23, T. 28 N., R. 12 E., north branch| L. A. Weikel, saw, planing, and 16 ~ 116 

of Embarrass River. feed mill. 
Pilla, sec. 9, T. 26 N., R. 14 E, Embar-) Grosskopt, saw and planing mill... 13 60 

. rass River. - 
Sec. 9, T. 27 N., R. 12 E., middle branch| Buckstaff Lumber Co., power house 10 weed ccccce . 

of Embarrass River. burned. Co 
Waupaca, sec. 32, T. 22 N., R. 12 E.,; Waupaca woolen mills.............. 8 35 

Crystal River. 
Waupaea, sec. 20, T. 22 N., R, 12 E.,| A. G. Nelson, planing and grist 6% 65 
Waupaea River. mill. ; 

City of Waupaca, Waupaca River.......| Electric Light Co.................... 18 200 
DO... . ce cece cece ees cece cececcesveee| Undeveloped.... i... ....0 ccc. ccce cee 15 veeeeeceee . 

Sherman, sec. 18, T, 22 N., R. 11 E., Wau-| Brooks & Koot, flouring mill....... 7. 100 
paca River. 

Wevauwega. sec. 4, T. 21 N., R. 18 E.,; Weed Gunnard, flour, planing, and 10 480 r 
Wavpaca River. electric light. { |" 

Waupaca, Waupaea River........ ......| C. Gurines, brick manufacture.....! 8 50 
Amherst, Spring Creek ........... 022000. N. Howard, feem mill...............| 10 20 
Rural, sec. 10, T. 21 N., R.11 E,, Arbor| J. Ashmun, flouring and saw mill.. 9 96 : 

reek. 
Gresham, sec. 3, T. 27 N., R. 14 E., Red] A. G. Schmidt, sawmill............. il 100 

iver. . 
Sec. 6, T. 27 N., R. 15 E.. Red River......| Undeveloped .... ...... cc. cee cee cece [eee ete cece |e cee ce cece 
Sec. 19. T. 27 N., R. 14 E., Red River. ....) ....dO.... coc cee cece cece cece cen e cece | twee te eeeet cece ce aeee 
Sec. 18, T. 28 N., R. 14 E.. Red River.....] .. dO... cc. cee cc cece cece twee cece | eeee ee cote levee ve cone 
Sec. 15, T. 26 N., R. 10 E., Little Wolf; Little Wolf River Lumber Co., log- 7 0 

River. ging. . 
Sec. 7, T. 25 N., R. 11 E., Little Wolf] . ..do... 0.0... 222... Lee ccc eee wees 7 0 

River. 
Sec. 5, T. 24 N., R. 18 E,, Little Wolf] ....do0.... 2... 2c. cece cece ene ween cee 7 0 
River. 

Sec. 9, T. 38 N.. R.12 E., Wolf River......| Used for logging... 2.0... 2. ccc. ene | ec ee ce wees Leeeee- 
. ' Sec. 34, T. 33 N., R. 13, E., Wolf River... we GOL. ccc ce cece cece cece twee tcce cn tlseee cece lescscecece 

Sec. 10, T. 31 N., R. 14 E., Wolf River... | ....dO.. 6, cc cece cee cece cece eee cen sees cc ceee| cece ce cans 
Sec. 25, T. 31 N., R. 14 E., Wolf River....| ....dO... cece cee cece cee e cece teen eee lene s ac teoe| cence ecee 

~ : ®
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WISCONSIN RIVER SYSTEM. | 

: | TopoGRAPHY AND DRAINAGE. | | 

Because of its length, its great drainage area, and its central loca- 
tion Wisconsin River is preeminently the main river of the State. | 

Like the Flambeau, the headwaters of Wisconsin River are found | 

| in an intricate network of lakes and swamps occupying the flat pla- 

teau region near the northern boundary. Its extreme source is found 

- in Lake Vieux Desert, a body of water of about 10 square miles on the 

line separating the northern peninsula of Michigan from Wisconsin, 

| - at about 1,650 feet above sea level. The general course of the river 7 

for the first 300 miles is south. At a point near Portage it turns | 

abruptly westward, and in the next 100 miles flows nearly west, 

, joining Mississippi River at Prairie du Chien, only 40 miles from 

: the southern boundary of the State. | 

Because of its long traverse from the extreme northern to the 

| extreme southwestern part of Wisconsin the topography of the basin in- 

an cludes nearly every form found in the State. Like the upper Chip- 
pewa Valley, the northern half is a densely wooded region of hard 

and soft timber except where cleared for farming. The woods grad- | 

ually give way to a semi-prairie region with a gently undulating sur- | | 
face, but with occasional decided ridges both of rock and glaeial | | 
origin. A very striking surface feature toward the southern part is 

found in the “Baraboo quartzite” ranges, which have an elevation 

of from 400 to 700 feet above the surrounding country. These 
ranges comprise two main ridges from 4 to 6 miles apart, extending | 
nearly east and west in the section of country west of Portage for 

| about 25 miles, but uniting and ending abruptly on the west side of 
| the valley, near Portage. The angle of the river at this point seems 
, due to its effort to secure a passage around this rock barrier.
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The drainage basin includes 12,280 square miles, with an average _ 

| width of 50 miles and a length of about 225 miles. The apportion- - 

' ment of this drainage area among the several tributaries of Wiscon- 

sin River is shown in the following table: | | 

Distances and drainage areas of Wisconsin River. . 

Distance. Drainage ~ | 

. River.! . a area 

: _ From Between above 
course. stations. Station. 

| Miles. | Miles. | Sq. miles. 
Pelican, above Mouth 22... cece ee cece eens ee elec eee en nen eees 60 940 

. Pelican, MOUTH 2... cece ccc cece cece cece eee renees 60 0 1,202 

Tomahawk ........ cece cece cece cece eee eseeeceeneeceeneeee| 85 25 2,111 
PRALTIO Wo. c cee ee teen eee ee ee teases eeeeaes 113 28 "2,697 
RID, ADOVE MOUTH 2... cece cece eeepc tec eer ee teeneeleesecesenenees 23 3,192 

Rib, Mouth 22... cc cece ee cece teen teens 136 0 3,690 

. Hiatt Claire 2... cece cece eect eee cence cette ete neeeneenees 138 | z 4,114 
Hau Pleine, above Mouth ...... ccc cece cece eee e cele e teen eerees 20 4,268 
Bau Pleine, Mouth 2.0... cece eee eee cece eee eeen 158 0 4,645, 
Little Hau Pleine .......... cece cece eect e eect e eee eeen ees 166 8 5,005 | 

. PIOVEY cocci cece eect eee e cece cece eee ete e eee eeseeeeeee 18t 18 5,300 

Yellow, above Mouth 2.2... ee eee eect ee eee eect ee fen ese een e eens 64 6,448 . 
Yellow, Mouth ..... ccc ccc ccc cece eee e ence eee eeeene 248 0 7,394 

— LOMONWEIL 2... cece een ee eee ene e eee en essen aeees 259 il 8,172 

Barad00 oo. c ccc ec cece ee eee cece een cence teeeesseeeeenes 202 33 9,095 . 

Above mouth of Kickapoo river ................. 0. sees 389 OT 11,387 

7 Mouth of Kickapoo river ......... cece cece cece cece eee ef ne ence e een ed 0 12,159 
Mouth of Wisconsin river ...........c cece cece eee eee es 407 18 12,280 
ee N  ——  —OOOoeeeeo™ 

| 1 Station is at mouth of river unless otherwise stated, from 10th census. 

: Through a portion of the city of Portage and southward, the river 

can hardly be said to have an eastern divide. Fox River approaches | 

a within 114 miles of the Wisconsin at this point, only a low marsh . 

| intervening. Even this marsh has a slope of about 3 feet toward 

Fox River. At the present time levees at this and other points pre- 

vent the Wisconsin at times of high water from overflowing into 

Fox River. These levees for a distance of several miles compel the | 

“ river to flow along the contour instead of in the direction of maxi- 

mum slope. The reasons for this and other peculiarities of its val- | 

ley are interestingly discussed in Geology of Wisconin, (vol. 3): | 

“Tt is evident that such an uncertain divide as this can not have 

: formed one of the original permanent features of the drainage of | 
i | the region, but as the disposition of the surface soil is due to glacial | 

action, modified by subsequent erosion and transportation, this may . 

| be fairly attributed to such a cause. The rampart of limestone which 

compels the lower Wisconsin to flow west does not stop south of 

| Portage, but continues east and north, although less prominent, form-
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ing an eastern barrier to the flow of the Wolf River. The course of 
| the upper Fox to Lake Winnebago is sluggish, consisting largely of 

| marshes and lake-like expansions. On account of the depression of the 
| divide at Portage, the continuation of the southern barrier northeast, 

tke small siope of the upper Fox, the large trough of the Wisconsin be- 
low Portage, which it is unable to occupy, while above the river is _ 

| more nearly in proportion to its channel of drainage, and finally the 
- _ evidently modern outlet for the Wolf and the upper Fox through the 

| lower F'ox—the conclusion is reasonable, if not inevitable, that at one. 
time the Lake Winnebago system drained southwest into the Missis- 

| _ sippi and the Wolf was the true continuation of the Wisconsin above 
| Portage, while the present upper Wisconsin was merely -a tributary 

| of the main stream.” | 

LAKE ELEVATORS AND RESERVOIR SITES. : 

/ | Attention has elsewhere been called (p. 11) to the opportunity of 
increasing the low-water flow of the northern rivers by the construc- | 

: tion of dams near the headwaters for use as reservoirs. The oppor- | 
tunity for such a system on Wisconsin River is especially good, be- | | 
cause the ownership of the lands to be flooded is in the hands of a 

, comparatively few corporations and a beginning has already been 
| made. For example, a well-built dam at the foot of the Tomahawk | 

chain of lakes, which impounds water covering many square miles 
of reservoir, has been used for several years to regulate the stage | 

So of the river for the mills below the mouth of the Tomahawk. In . 
scores of cases the dams are already constructed for logging pur- _- 

poses and need only to be kept in repair to be of service for power 

- regulation when they are no longer needed for their original pur- 
pose, as will soon be the case. . | 

It has been proposed to build or maintain dams at the following 

points: Lake Vieux Desert, See. 17, T. 42 N., R. 11 E.; Twin © 
: Lakes, Sec. 19, T. 41 N., R. 11 E.; Eagle Lakes, Sec. 31, T. 40 

_ N., R. 10 E.; Sugareamp Lakes, Sec. 17, T. 39 N., R. 9 E.; Buck- | 
ataban Lakes, Sec. 24, T. 41 N., R. 9 E., Little St. Germain Lake, 
Sec. 2, T. 39 N., R. 8 E.; Big St. Germain Lake, Sec. 18, T. 39 
NAR SE. | ee | 

: | At many if not most of the larger lakes near the headwaters, log- 
| ging companies have long maintained dams, which some day will 

serve the double purpose of reservoirs and sources of power. A list
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of some of these lakes, together with their elevation above the sea, as 
| determined by United States engineers, is given in the following | 

table: | | 

Lakes at headwaters tributary to Wisconsin River. 

| - Elevation 
Name of lake. At headwaters of— above sea 

level. 

. ' Feet. 

Hagle...................| Bagle River ....cccccccccccccccecccceutevececscucucuvevecens 1,582.0 
Catfish... pee CO co ccc cece cc ccencncccccccccecceunnenccetnuvevestacvences 1,583.0 

Crambersy.cveseccenn en 6 1,583.5 

DONG... eee eee cece lene e LO cicceccccccucceccccvcctectevecteneccccctecececcceecse|: 1,592.2 
Planting Ground.....|.... 6 0 1,592.2 
Fish..................../2.-. GO Le ene ee emcee nee ee ee ee eee eee teat eee nee ee Denese escece 1,592.2 

Medicine.......ecccccuclese. 6 C0 1,592.2 

Stone.........cceceeec elie es LO ces cccseccecceeeccceecseucceuaceuececctatecertccnecenes 1,592.2 . 
DOE... ec ececcccecececccclecee 6 0 1,592.2 

Big... ccc cece ee eeceee leees GO Senet ee eee eee e eet ee eee eens teen eee eseeescceueees 1,592.2 

Pelican................ | Pelican River .... cc cece ccc cccccccecccccecucuecvacsevess 1,590.0 

Tomahawk............| Tumahawk River .....cc ccc ccc ccc eccccccccccceccecceucecs 1,562.2 . 
Island................4. wees DO cece cece cece cece nsec cece seeeeesecceeveccecesvecceseeece 1,560.4 

KCAWASOZAN... ccc eileen CO cece ccc c cscs cc ccceccccceccuestevceceeccecceecececesees 1,560.4 

MUG... eee cece lees CO eee ec cee cece eeeeeseeeeesenseseccssssceccececeesseeesse{ 1,553.4 
| Squirrel...............-[.0.. Cc 1,542.9 

| The following table gives dimensions and other data of eight 
reservoir sites surveyed by United States engineers as an aid to navi- _ 
gation on Mississippi River: | 

Proposed United States Government reservoirs on Wisconsin River. 

Location. B Maximum dimensions. Reservoir. | 8 
ee ° a Sn Go - 

. ig Sat 

, _ s7 Dam. Dike. s 
Name. Ba Qs | > B 

J a oe 4 6 a So a 4 
S| 2] & | Bos) Ble] Bl el g 5 © 

z g een ~ o- cq o— © my oO 9 5 3 Yen © © oO @ on . w m4 
w H a & | ae bel an 4 oO < 

| 0 Feet. | Feet. | Feet.| Feet. | Feet.|8qmi.| Cubic fect. |Sq. mi. 

Pelican .....| 6} 36 N.| 9 E..| 1,520.88 800} 28° 3,625 15] 13.45) 5,153,180,527| 301.0 

Sugarcamp..| 17 | 39 N.| 9 E..! 1,562.00 230! 12.5 260 4; 5.00; 1,356,284,160 60.0 

Ottor Rapids} 36 | 40 N.| 9 E..| 1,578.07} 1,300) 22 700} db| 30.74] 7,389,727, 488 447.0 

Tomahawk..| 7 | 39 N.| 6 E..| 1,554.67 190} 12 |.......]......] 18.46} 2,226,113, 036 101.5 

Squirrel.....| 1| 38 N.| 5 E 1,521.78 B15} 17 [.......]...05. 5.30] 1,338,163 ,200 56.0 

Rice..... .. 9} 35 N.} 6 E..}...-......) 3,100) 14 |..... 0s... 6.00} 1,043, 516,880 396.0 

Vieux Desert) 17 | 42 N.| 11E.. ee vececel eve ceae|eceece 7.00 400 ,000 ,000 19.0 , 

; Twio Lakes.| 19 | 41 N.| 11 B.. fo... oe eel e elec ee cel ec ce cee |seeecs 6.50 650 , G00, 000 30.0 

‘ 87.45 19, 558,985,291) 1,410.5
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| Subsequent to this report two of these dams, at Rhinelander (Peli- 
can) and Tomahawk, have been constructed by private enterprise for : 
power purposes; several others have been constructed with reduced | 
heads. It will be noted that the proposed Government reservoirs _ 
have a total area of 87.45 square miles and a drainage area of | 

| 1,4101% square miles. It was proposed to fill the reservoirs during | 
the spring freshets and then allow the water to escape at times of low 
water. The United States engineers estimated that these reservoirs 
would maintain a flow of 3,000 second-feet for three months of the 
year. Such a flow would nearly double the present low-water flow 
of the river and its resulting water power. Incidentally the use of 
such reservoirs would to a large extent serve to reduce the dangers 

| of high floods, both to dams and to overtlowed lands. It would, in | 7 
fact, tend to restore the regimen of the river to that which it 

| possessed before deforestation and cultivation began to transform a 
| great primeval forest region into cleared and well-cultivated fields. 

7 The first systematic effort to enlarge these reservoirs was made by 
interested parties in 1905 and a bill was drafted which it was claimed 

gave unusual rights and powers to a certain few. .This bill failed 

to become a law. At the time of the following legislature, 1906-7, 
| much more carefully prepared bill was enacted into law as Chapter 

335 of the laws of 1907. This law authorizes the Wisconsin Valley 

Improvement company to construct, acquire and maintain a system 

of water reservoirs located on the tributaries of the Wisconsin River 

north of the south line of Township 34 for the purpose of produc- 

- ing a uniform flow of water, ete. Section four of this act provides 

that when this company shall have created reservoirs of a capacity 

| of two billion cubic feet, it may collect and receive reasonable tolls 

from the owners of every improved and operated water power located 

| on the river below such reservoirs. The said tolls are to yield not to 

| exceed 6 per cent on the actual investment. 
_ The law gives the company until January, 1909, to have in opera- | 

tion reservoirs with a capacity of two billion cubic feet. This, how- 
7 ever, is but a small proportion of the 19 billion cubic feet planned 

| _ by the U. S. Engineers but it is a beginning of an important im- 

provement. 

: PROFILE. - 

According to the United States engineers, the elevation of Lake 

Vieux Desert is about 1,650 feet, while the elevation of the mouth ©
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| of Wisconsin River at Prairie du Chien is 604 feet at low water : 

or 625 feet at high water. This gives a total descent of about 1,046 | 

, _ feet in an estimated length of 429 miles, or about 21% feet per mile. 
a ' About 634 feet of this fall occur in the 150 miles between Rhine- 

lander and Nekoosa, an average of 4.23 feet per mile. This descent 
| is concentrated at many places, producing a‘large number of valu- | 

| ' able water powers, many of which have been improved and used by | 
important imdustries. | 

The fall in the main tributaries is even greater in many cases 

than that in the parent stream, and owing to this fact, and also to 

| the absence of lakes and savamps, it is likely that their discharge 
— is subject to great extremes. I 

| | A detail profile of Wisconsin River is given in the following table | 
| _ prepared from surveys: 

Profile of Wisconsin River. 

| Distance. Descent between . 
— .| Elevation points. 

No. Station. | | above sea 
From Between level, 
mouth. points. Total. | Per mile. 

| Miles. Miles. Feet. Feet. ; Feet. 

1 | Mouth of river, low water..... 0: G C04 cece eee neler eee ee eeeee: 

2| Museoda Bridge ................. 43,51 43.5 C69 65 1.5 

3 | Prairie du Sac ...............4.. 93.5 58.0 740 71 1.4 
4 | Merrimac ................ 000 cece 162 8.5 754 14 1.6 

5 | Portage ...... cece cece cece eee eens 117.5 15.5 784 30 1.9 

6 | Kilbourn, below dam ..........| 188 20.5 - 815 31 1.5 

7 | Lemonweir R., mouth of ...... 148.5 10.5 836 21.0 2.0 

8 | Yellow R., mouth of ........... 159.5 11.0 858 22.0 2.0 

9) Petenwell Bridge, opposite Ne- 7 wee. 

COMA Loe elec cece cece cece eeeees 174.5 15.0) 878.5) 20.5 1.36 

10 | Nekoosa Dam, delow dam .... 207.6 ° 33.1 921.8 43.3 1.38 

11 | Nekoosa Dam, above dam .... oc. ccc eee cele e eee ee eee 988.8) 17.0 cece cece ees 

‘ 12} Edwards Dam, below dam .... 211.1 3.5 948). 5 9.7 2.8 

13 | Hdwards Dam, above dam ....}..........ccfecccececeees 958.5 10.0 Lee eeeeeeees 
14] South Ceatralia Dam, below ..} 212.6 1.5 962.0 8.5 2.3 
15 | South Ceatralia Dam, above ..|......... cc elec ee cece eee 971 9 ce eeceeeees 

16 | Grand Rapids Dam, below .... 215.1 2.5 982 11.0 4.40 

” 17 | Grand Rapids Dam, above ....]....... ccc ele ence cece eee} 1004 22 cee eeceeeees 

18 | Biron Dam, below .............. 218.6 3.5) 1008 4 1.3 

, 19 | Biron Dam, ab0VEe .......-. eee fierce eee eee fee eeeeeeee el] 1018 10 settee eee 

20 | Plover Paper Mill Dam, below) 2381.6 13.0 1084.3 10.7 1.2 

21 | Plover Paper Mill Dam, above}............J.........00-| 1040.5 10.6 vee eeee ences 

. 22) Wis. R. Paper & Pulp Ca. | 

Dam, below ........ cece eeeeeee| 282.38 °° |]. 0.7 1044.3 0.7 1.0 - . 

. 23} Wis. R. Paper & Pulp Co. . | 
, Dam, ADOVE 2... eee cece lee e ce eect eelewe ee ee cerns 1060.9 16.6 sea seneeeeee 

24 | Stevens Point W. C. Bridge ..| 234.8 2.5 1066.0 5.1 2.0 

. 25| Jackson Milling Co. Dam, 

| DElOW ....e cece eee eeeceeeteeeeecss| 285.0 0.2 1069.7 3.7 11.75 | 
. %| Jackson Milling Co. Dam, : 

ADOVE ce eccccceccceececcteececeeleccecesentee[sececessecee|  LOV6.7 7.0 see eceeeeeee
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: Profile of Wisconsin River—Continued. . : 

SE 

Distance. . Descent between 

Elevation points. 
No. Station. ” above pea | 

a evel, 6 trom | Between Total. | Per mile. . 

os | Miles. | Miles. | Feet. | Feet. | - Feet. ‘ 

27 | Little Eau Pleine River ........ 250.7 15.7 1089.0 12.3 0.8 
28 | Knowlton C., M. & St. P. R. 

. R. bridge ..................000. 256 ¢ -5.3 1097.6 8.6 1.6 
es 29 | Line between Rs. 6 & 7 E.....| 263 7 1106 8.4 1.2 

30 | Mosinee Highway bridge .....| 265.2 2.2 1114 8 3.7 
31 | Mosinee Dam, foot ............| 265.4 0.2 1122.0 8.0 40) 
32 | Mosinee Dam, crest ........... {occ cee cceeclecceccccccee] 1197.7 1 
33 | Black Creek, mouth ............ 268.8: 3.4 1129.3 1.6 0.5 , 

i 34 | Cedar Creek, mouth ........... 272.3 3.5 1133.5 4.2 1.2 
35 | Eau Claire River, mouth .....} 277.6 5.3 1142 8.5 1.6 
36 | Big Rib River, mouth .......... 278.9 1:3 1145.8 3.3 — 8.0 
37 | Wausau lower bridge .........| 281 2.1 1153.5 7.7 3.7 
38 | Wausau Dam, foot ...:....:....| 282 "1 1174 20.5 20.5 
39 | Wausau Dam, crest ............ | ccc cece ecedececceceeess | 1189 6 ne . 
40 | Brokaw, below eee cece eee cees 287.3) 5.3 1185.7 5.7 1.1 

41 | Brokaw, above ...... cece ccc lec e cc cccccccleccceccccace 1201.2 15.5 cee ee ec eeeee 
42 | Trap River, mouth of .......... 292 4.7 1203.7 — 2S 0.5 
43 | Pine River, mouth of .......... 296.4 4.4 1216.3 12.6 2.9 
44 | Lindore Dam Merrill, below ..| 301.8 5.4 1233.0 | 16.7 3.1 
45 | Lindore Dam Merrill, above ..|............}......00c eee 1244.4 11.4 ee eeteeeens 
46 | Upper Dam Merrill, below ...| 304.1 2.30 1245.5 11 0.5 
47 | Upper Dam Merrill, above ...]...... cc cle c cece ccc ece 3250.8 5.3 cece ceceeee . 
48 | Copper River, mouth .......... 307.2 3.1 | 1256.7 5.9 1.9 

49 | Bill Cross Rapids, See. 18 & 
| | 14, T. 32, R. 5 Bu.............} 811.2 4.1 1274 17.3 4.2 

- 80 | Bill Cross Rapids, between | 
. ' Range line 5 & 6 ..............| $11.6 0.4 1280 ‘6.0 15 

51 | Grandfather Falls, foot T. 32, . 
ODL BS cece cece ence ees 214.4 : 2.8 1298.5 13.6 4.8 

52 | Grandfather Falls, between 

Sec. 80 & BL occ ceeeeeeeeceee| | BURA 1.0 1340.5 Ag 47 
58 | Grandfather Falls, head of .../ 316.2 0.8 1885 44.5 55.6 
54 | Grandmother Falls, between 

Sece. 3 & 10, T. 33, R. 6 E...| 321.4 5.2 1401 16 3.1 
55 | Little Pine Creek, mouth .... 324.1 2.7 1410 9 3.3 
56 | Gilbert Station ................., 326.4 2.3 1415.5 .| 5.5 24 | 
57 | Tomahawk Dam, below ....... 328.4 2.0 1417.0 2.5 1.2 
58 | Tomahawk Dam, ‘above .......|.cscccccleee{eceeeeeeeeee| 1431 14 wee e eee eee . 
59 | Nigger Island ...................] 344.4 16.0 1454.7 23.7 15 : | 
60 | Whirlpool Rapids, head of .... 346.4 — 2 1470.1 15.4 7.7 
61 | Hat Rapids ......................] 3514 5 1482.7. - 12.6 2.5 
62 | Rhinelander Dam, below ......| 357.4 6 1528.5 45.8 7.6 
63 | Rhinelander Dam, above ......).......ccccclecececececes| 1559.5 — 30 pacers ecncee 
64 | Otter Rapids, heead of ....... 392.4. 35 . 1570.7 . -12,2 0.35 
65 | Sec. 30, T. 41 N., R. 10 E...... 402.4 10 1592.7 22 2.2 

| 66 | Sec. 6, T: 41 N., R. 10 B.......] 416.4 14 1644 51.3 3.6 — 
67 | Lac Vieux Desert ..............] 428.7 12.3 1650 . 6.0 0.5 

a SSSSSSSSSSSSSSSSFSSSSSSSSSSSSSSSSSSSSSeSeeSeeeeeeee 

Authority: Nos. 1-5 and 53-55 and 6467 inclusive U. S. Engr. 6598 Wis., and U. S. eeoresical Co-operative Surveys in charge of L. S. Smith, 59-64, inclusive C. B. Pride’s.
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WISCONSIN RIVER SURVEY.” 

| In order to point out the power possibilities along the Wisconsin 

| Rivg', a survey was made during 1906 between Kilbourn City and | 

| Tomahawk Dam. From the data collected sheets have been pre- 

| pared, showing a profile of the water surface, a plan of the river, © 

contour along the bank, and prominent natural or artificial features. 

| ‘Lhe results of that survey have been published on separate sheets and | 

may be had upon application to the Director of the Geological Sur- 

_ vey. 

| GEOLOGY. | 

All that part of the Wisconsin River basin above Nekoosa, in- 

' cluding over half the entire drainage, is underlain by pre-Cambrian | : 

: rocks. North of Merrill this region has been coverd so deeply by drift 

po that the rock rarely outcrops except in the river bed. These rocks, 

| by presenting a barrier to further erosion, cause numerous rapids; 

in fact, all the water powers, with but a single exception,’ are found 

in the pre-Cambrian area. Below Nekoosa the pre-Cambrian rocks 

give way to the softer Cambrian sandstone, the disintegration of | 
which has made the bed of the river one succession of shifting sand- | 

bars, almost without interruption, to its mouth. North of Nekoosa 

this sandy belt rapidly narrows and, at Merrill, 90 miles above, al- 

| most entirely disappears, being replaced by the clayey loams and 

a - loamy clays. North of Tomahawk the clays are replaced again, by 

sandy soils containing gravel and by bowlders and glacial drift.° In 

the 60 miles below the city of Tomohawk the tributaries of Wiscon- 

sin River flow mainly through a clayey-loam soil, except for a nar- 

| row strip adjacent to the main stream, where, as before stated, the | 

: sandy soil predominates. 

| For a distance of about seven miles in the vicinity of Kilbourn, | 
the river flows through a narrow gorge, known as the Dalles of the 

Wisconsin, carved out of the Potsdam sandstone. The river sud- _ 

| denly narrows down from 1,400 feet to 200 feet and at one place to : 

even 40 feet wide. At this place the river virtually runs on its edge. | 

| The profile shows a depth of 40 feet at low water at this place. 

- The remarkable absence of a water shed at Portage between the | 

This survey was in charge of Leonard S. Smith. The field work was done by 

D. H. Dugan. | | 

2 Kilbourn, in the Cambrian sandstone. 
sWeidman, Samuel, Wis. Geol. Nat. Hist. Survey, Bull. 11, pl. 1.
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: Fox and Wisconsin rivers has been discussed under the head of the | 
| Fox River. Beginning a few miles below Portage, the river valley 

is characterized by bluffs which gradually increase in height as the | 
, mouth of the river at Prairie du Chien is approached. On the south 

side of the valley, the bluffs often rise to a height of 300 to 350 feet 
| _ above the valley, nearly vertical. The bluffs are formed by the pro- 

| jecting edge of the Lower Magnesian limestone, which acting as a 
barrier, has forced the river to flow westward until the deep trough | 

| of the Mississippi is finally found. | | 
The Baraboo ridges consist of two lines of ridges of quartzite ex- 

tending nearly east and west in the section of country west of Por- | 
tage. They are four to six miles apart, about 25 miles long and 

ae unite in an abrupt headland in the bend of the Wisconsin River op- | 
posite Portage, where they end. Apparently, the bend of the river, . 
to the east and then west, was caused by an effort to find a passage 

, around. this rock barrier. — 

RAINFALL AND RUN-OFF. 

| As the Wisconsin flows from the extreme northern to nearly the ex- 
treme southern part of the state, the rainfall on its basin, would be 

| nearly the average of the state, viz., 32.5 inches. The distribution . 
of the rainfall on drainage areas above Merrill, Necedah and Kil- 

| bourn is graphically shown in Plate XIX in which it will be seen | 
that the average rainfall between 1889 and 1905 on the above areas 
is respectively 32.8 inches, 31.3 inches and 30.9 inches. | 

The distribution of this rainfall in the storage, growing and re- 
plenishing periods is here shown both for the entire epoch as well as 

. for each year of this period. | | 
On page 115 will be found a compilation? of the rainfall in the val- 

ley of Wisconsin river above Merrill and above Grand Rapids, for the | 
twelve years following 1895. This is based upon the recorded rain- - _ 
fall at Antigo, Crandon, North Crandon, Heafford Junction, Merrill, | | 
Koepenick, Tomahawk, Minocqua, Stevens Point, Grand Rapids and 
Wausau. — HO | 

1 Taken from D. W. Mead’s Water Power Engineering. 
2 Compiled by A. A. Babcock. 

| . | |
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Average precipitation for years given, at headwaters of the Wisconsin 
| river from observations takenatthe following stations: Antigo, Cran- ; 

don, North Crandon, Hartford Junction, Merrill, Kopenick, Toma 

hawk, Minocqua. | 

Year. | Ja. Fob. Mar. | April/May. | June Jaly Aug, Sep. | Oct. | Nor, Doo [Tota 
j Se 

1896 .....-.seeeeee-| 0.97} 0.40] 1.07} 3.86) 4.80! 2.60; 2.64] 4.56] 2.20] 2.89] 4.08] 1.28) 30.80 

1897 ....eccseeeeee-{ 1.54) 1.82] 2.25] 1.91] 2.10] 4.99] 3.241 2.011 2.58] 2.71/ 1.20/ 0.66] 25.91 

1898 .......2.00ee0+| 0.71] 1.90) 2.03) 1.68) 2.50| 8.53} 38.01} 1.98] 2.40] 8.53] 1.99] 0.82) 25.58 . 

1899 ..........000-6| 1.07] 0.94) 2.27) 8.70) 3.67] 5.12) 2.50} 3.01] 2.85) 3.90] 0.62] 1.61] 31.26 

1900 ......c.seeeee-] 0.64]+ 1.17] 1.5] 2.67; 1.55/ 2.14] 9.55] 3.751 8.29/ 8.221 0.88! 0.68! 40.39 

— U9OL oe eeeeseeeee.| 0.77) 1.27} 2.40] 1.11) 2.66) 4.06) 5.01! 3.61] 4.54] 1.78] .2.27) 0.87] 29.15 

1902 .......-+eee4./ 0.92) 1.05] 1.00) 2.19) 4.54) 3.53} 3.23) 2.07] 2.27] 1.96] 3.85) 1.70] 28.31 
| | 1903 ...........+.+.] 0.47] 0.83] 2.40} 2.65) 5.97] 1.41] 5.981 6.20] 6.32] 2.12] 0.98] 0:68] 35.96. 

1904 ........+++-+.-} 0.46) 1.22) 1.56] 1.95) 6.06] 4.68] 3.22] 3.43] 5.88] 5.28] 0.26] 1.94! 35.94 . 
: 1905 ..........-.5.4] 1.01] 0.68} 1.29) 1.26] 4.18] 7.54) 2.64] 5.47] 3.44] 1.93] 1.72/ 1.18] 32.29 

.f 1906 ......:........] 1.96] 0.45) 2.19) 1.58] 4.17] 5.63] 2.87] 4.25] 2.95] 2.84/ 3.19] 1.86] 32.94 
| 1907 ..............-, 1.61) 0.37/ 1.61] 2.26) 1.65] 3.30/ 3.17] 3.10] 5.75] 0.72! 0.69] 0.75] 24.98. 

Grand av..| 1.01) 0.97| 1.79 2.14 3.65] 4.04 3.88] 3.62 4.12} 3.16| 1.73 1.08| 31.ar 
a 

Average precipitation for years given, at headwaters of the Wisconsin 
river from observations taken at the following stations: Antigo, Cran- 

7 don, North Crandon, Heafford Junction, Merril, Kepenickh, Toma- 
hawk, Minocqua, Stevens Point, Grand Rapids, Wausau. | 

Year. | Ja. | Feb | Mar, Apr. [May.| June suty.| Ang.|Sept, Oct. | Nor.| Dec. Total 

| 1896 .......+0.2.+-| 0.95] 0.41) 1.03] 3.06] 4.72] 1.83] 3.04) 4.13] 2.17} 2.88] 4.11] 1.20! 29.58 
1897 ............2..{ 1.40) 1.36) 2.21] 1.11) 2.07] 4.92] 3.18] 1.70! 2.50] 2.98] 1.81/ 0.56! 25.30 

| 1898 .............1.| 0.65] 1.80] 1.60! 1.70] 2.49| 4.01] 2.67/ 1.33] 2.47! 2.82] 1.94! 0.99 23.77 
1899 .........+..-++/ 0.89) 0.86] 2.38) 8.33] 3.98} 8.79/ 2.20, 3.25] 3.20] 4.78) 0.42 110 30.87 
1900 .......+e6..---| 0.61] 1.30} 1.44] 2.55} 1.42) 2.68) 8.40] 4.96] 8.28] 7.58! 1.08. - 0.20 41.00 
1901 ....seseeeeeeee| 0.801 0.771 8.90 0.65] 1.77) 4.28] 6.79) 3.47/ 4.59) 2.28 a 0.61! 31.96 
1902 .......eeeeee4.| 0.88) 0.87} 0.87) 2.48} 2.74) 4.30) 2.14; 1.51] 1.89] 2.13] 4.94 1.38 25.18 
1903 .....-eeee2200-] 0.48) 0.54) 2.45] 2.27/ 5.49) 1.65] 5.47/ 6.89! 7.56] 2.38 0.23 0.59 36.18 
1904 .......se...50-] 0.40) 1.34) 1.62} 2.08] 5.86] 5.78] 3.54) 4.36] 7.05] 5.438 0.20 2.45 40.20 
1905 ......seeeeeeee{ 1.21] 0.65] 1.88] 1.15] 3.83] 7.32] 2.45] 5.65] 3.86] 2.02 1s 1.06] 82.38 
1906 ........++.....| 1.85] 0.54] 2.00; 1.49] 4.76] 5.07] 2.39] 4.91] 2.47) 2.45] 2.60) 1.10] 31.68 
1907 ........20.02-.] 1.24) 0.54) 1.45] 2.26] 1.23] 2.61} 2.81] 2.61! 6.65] 0.73! 0.52! 0.52] 23.16 

Grand total] 0.95] 0.92] 1.86] 2.01| 3.36] 4.02] 3.76| 3.69| 4.39| 3.201 1.71/ 1.01/ 30.87 
es 

| Gacine Station ar Muscopa, Wis. 

: This station was established December 20, 1902. It is situated 
three-fourths of a mile north of Muscoda on the toll highway bridge. |
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: The gage is a horizontal wire with a scale board graduated to feet and 

| tenths and fastened to the top of the bridge. The initial point for ‘| 

soundings is on the left bank, at the end of the drawbridge. The chan- __ 

| nel is straight for 1,500 feet above and 1,000 feet below the station, 

and has a width of about 800 feet, broken by 13 piers. The right 

| bank is low and liable to overflow. The water is confined to the bridge 

opening. The left bank is high and rocky. ‘The bed of the stream | 

-is rocky, with spots of gravel, and is liable to shift. The flow is mod- 

erately rapid. The gage was read twice a day by.Charles H. Lovell, 

the bridge tender, during 1903. | 

| Bench mark No. 1, elevation 684 feet above sea level, bolt in south | 

| end of east guard rail at south end of bridge. Its elevation has been 

determined by United States Geological Survey levels. Bench mark 

No. 2, elevation 681.17 feet, nail in root on north side of 20-inch 

black oak tree standing about 40 paces south by east from the south — | 

end of the drawbridge. Bench mark No. 38, elevation 680.95 feet, 

a projecting point on a sandstone rock on the east end of south abut- 

| ment, near the supporting wheel at end of drawbridge. On the ver- 

tical face of the stone is an arrow pointing upward to this point. The 

: stone is also marked B. M. Bench mark No. 4, elevation 684.25 feet, a 

a point marked X on foundation stone at the southeast corner of 

Lampi’s brewery. The 15-foot mark has an elevation of 668.62 feet. 

There is a line cut on the girder opposite the 10-foot mark. This sta- 

tion was discontinued December 31, 1903. | 

: , Discharge measurements of Wisconsin River at Muscoda, Wis., in 1908. 

Date. | Hydrographer . wee Discharge. 

a | | | | Feet. | Second-feet. | 

fasta Bocce gene) ge ak 
pn le eI] done oo eee | 16.25 14,163 

| Be ee gL | aR. waa 2200) 18.33 | 18/954 

partly frozen 

Mean daily gage height, in feet, of Wisconsin River, at Muscoda, Wis., for 

Day. Dec. | Day. Dec. | Day. | Dec. Day. Dec. 

20.ceseseeeee] 15.00 — 15.05 || 26. ccccceceeee| 14.80 |[ 29.0000 eee] 1455 : 

- 15.00 = 1.85 | = 14:55 | SIE) eB |
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Mean daily gage height, in feet, of Wisconsin River at Muscoda Wis., for 1903. : 

| Day. | Jan. | Feb, | Mar. Apr. | May. ‘June. Jay. Aug. | Sept Oct. | Nov. Dec. 
! i 

: Leeseeeeeeee..| 14.75 | 14.90 | 15.85 | 18.05 | 15.97 | 18.68 | 15.23 | 15.40 | 16.78 | 18.05 | 16.52 | 16.33 
| Q......0...2...] 14.85 | 14.90 | 15.80 | 17.50 | 16.07 | 18.95 | 15.18 | 15.43 | 16.68 | 17.85 | 16.42 | 16.26 

Be cceeeseeeeees}| 14.90 | 14.95 | 15.70 | 17.25 | 15.98 | 19-28 | 15.25 | 15.30 | 16.65 | 17.75 | 16.40 | 16.25 
4... eeeceeeeee | 14.90 | 15.00 | 15.60 | 17.02 | 16.35 | 19.55 | 15.18 | 15.38 | 16.83 | 17.32 | 16.32 | 16.22 
Beeeeeeeeeeeeee] 14.90 | 14.90 | 15.50 | 16.75 | 17.15 | 19-78 | 15.20 | 15.53 | 16.85 | 17.30 | 16.32 | 16.22 

7 6......0..2.-..{ 14.90 | 14.90 | 15.49 | 16.70 | 17.70 [19-52 | 17.00 | 15.68 | 16.73 | 17.32 | 16.30 | 16.20 
Tesccecceeee..| 14.80 | 14.95 | 15.55 16.6 195 18.50 | 17.90 | 15.55 | 16.53 | 17.47 | 16.25 | 16.35 
B..eeeeeeeee ees} 14.70 | 14.85 | 15.90 | 16.59 | 18.07 | 17-75 | 18.40 | 15.58 | 16.50 | 17.87 | 16.17 | 16.35 
9.....ece000...| 14.65 | 15.00 | 15.70 | 16.32 | 18.22 | 17-42 | 18.60 | 16.05 | 16.63 | 18.40 | 16.10 | 16.40 

10..............| 14.75 | 15.00 | 15.40 | 16.22 | 18.40 | 17-07 | 18.90 | 16.75 | 16.85 | 18.60 | 16.10 | 16.38 
| TD... .......| 14.65 | 15.05 | 15, 16. 8.49 | 16.85 | 19.10 | 17.33 | 16.98 | 18.60 | 16.20 | 16.30 

122 eo | 12298 | 18160 | golds | isloy | 16-65 | 19-08 | 17-43 | 17-12 | 18.65 | 16.20 | 16.32 
| 13..............] 14.85 | 15.20 | 15.05. 16.30 | 17.90 | 16.47 | 18.35 | 17.28 | 17.48 | 18.85 | 16.12 | 16.32 

14..............] 14.70 | 15.15 | 15.55 | 16.22 | 17.50 | 16-22 | 17.68 | 17.15 | 17.83 | 18.90 | 16.10 |....... 
15..............| 14.65 | 15.05 | 15.75 | 16.12 | 17.45 | 16-15 | 17.30 | 17.23 | 17.75 | 19.00 | 16.10 | 16.15 
16..............] 14.75 | 15.00 | 16.30 | 16.00 | 17.50 | 16.05 | 16.95 | 17.47 | 17.83 | 18.72 | 16.05 | 16.15 
17..............] 14.75 | 14.85 | 16.50 | 16.00 17,90 15.87 | 16.87 | 17.47 | 18.38 | 18.85 | 16.10 | 16.25 

| / 18... eee eee | 14.79 | 14.70 | 16.6% | 14.10 | 18.15 | 15.82 | 17.45 | 17.37 | 18.90 | 18.05 | 16.15 | 16.28 
19..............] 14.75 | 14.70 | 16.95 | 16.20 | 19.95 | 15.65 | 16:92 | 17.13 | 15.30 | 17.90 | 16.10 | 16.42 

| 20........2.....] 14.80 | 14.65 | 17.45 | 16.30 | 19.40 | 15-65 | 16.65 | 17.05 | 19.80 | 17.75 | 16.32 | 15.62 
M1.............-] 14.70 | 14.70 | 17.95 | 16.35 | 18.20 | 15.73 | 16.45 | 16.95 | 20.80 | 17.47 | 17.00 | 15.62 

, 22... ....c000-.| 14.75 | 14.65 | 17.93 | 16.30 | 18.00 | 15.63 | 16.25 | 16.70 | 22.33 | 17.37 | 17.06 | 15.72 | 
, 93. .............| 14.70 | 14.70 | 18.05 | 16.12 | 17.45 | 15.53 | 16.17 | 16.53 | 22.70 | 17.27 | 17.25 | 15.75 

hoe eee sees] 14.89 | 14.75 | 18.35 | 16.00 | 17.30 | 15.45 | 16.05 | 16.30 | 22.43 | 17.17 | 17.30 | 15.78 
| 25. e cee eeeeeesee] 14.70 | 14.75 | 18.90 | 15.90 | 17.45 | 15.40 | 15.85 | 16.23 | 22.50 | 17.00 | 17.27 | 15.72 

O6..............| 14.75 | 14.75 | 19.72 | 15.78 | 17.69 | 15.43 | 15.65 | 16.23 | 21.39 | 16.87 | 17.12 | 15.65 
: OT ccccceceeee.] 14.85 | 14.95 | 20.50 |. 15.70 | 17.75 115.30 | 15.58 | 16.48 | 20.70 | 16.72 | 16.47 | 16.40 

88..............| 14.85 | 15.90 | 20.37 | 15.62 | 17.95 | 15.13 | 15.60 | 16.65 | 19.95 | 16.67 | 16.40 | 16.40 
O9.......cc000..| 14.95 |.......| 19.80 | 15.67 | 18.20 115.10 | 15.58 | 17.08 | 19.10 | 16.60 | 16.33 | 16.40 
BO. ccc cc ee eee ee | TFA | ole. (19.27 | 15.87 | 18.25 | 15.23 | 15.48 | 17.08 | 18.35 | 16.55 16.80 | 16.40 

81..............] 14.90] .....] 18.65 |......./ 18.40 1......| 15.45 | 16.98 |.......| 16.35 |.......] 16.40 

Daily gage height of Wisconsin River at Kilbourn for 1906. | 

Day. | Jan, | Feb. | Mar. | Apr. | May. sane July. | Aug. | sent. | Oct. | Nov. | Dec. . 
| a ee 

Livccceccccscce{eceeeee| 2:5 ]......., 8.8] 5.2] 621] 5.8 ].......|........ 1.91 12.8] 5.9 
Qeveccscccceccleceesee| 205/ 3.1] 7.61 5.2] 57] 6.2 1........ 27] 1.8! 1.91 5.3 . 

| | Bicceccsdeeccecleceseesfeseseee] 3.5] 8.5] 5.0] 5.6 ].......1........ 201 151 2.0] 4.4 
Aecccccccccccccleccececfecececcfeceeeeel &7/ 5.0] 53 /.....L....! of 2st Lol 43 

 Bivcccccccccssclecesevcleccccccleceeceel 107] 4.71 51 CLUE) ee} dol Yel 4’3 ae 
| Coc ccccccccccclecceccslecececclecseeeel We2] Ber] a7 Ce) oa] ofr] eo} 4's 

To cccccccccccleceneccleceeeccfeseeeeel 1.81 4.7] 4.8 ].............., 2.39] ob] 2.01 4.3 | 
Bo oc eccccccccccbicesccclecccecsfeceeeeel W204] 4.7) 5110.0 C Uy oft] ofa] uel 3s : | 
Docc vcccccccccclecececcleccecceleccceeed 12.8] 4.81 5.5 |.......L......) 22/1 O31 161 3.8 

10......cccccccclisececslececcccleceeee.| 124] 4.5 | 5.9 [.......].0...-.. 211 o@! 21.51] 3.8 
| Ul. sccccccccccccleccccccleccccccleccecee] 13051 4.4] 6.4 .....0c(.0c0004f LT] O83] 15] 3.7 

TQ. cc ccccccecclecccccclecescceleccecee| UBB loccecce| G4 jecceecefececees 1.5 0.3 1.4 3.7 
13... scccccecccclecccccclocesecclecce...| U7 | 4.0 | 6.0 ].......[......./ 10] 04] 1.3] 3.2 | 

Uc ccccccccccfecccccsfeceeccc{eccecee| 138.6 | 3.8 [oececcfeceececfeceeeee] QS [......./ 1.3] 2.8 
DB.seeeeeceeeee | BB force fee] 1B2 | 4.0) S4 [reefers] 09 Jee] LR] 2.8 
W6.....ceeeeeeeef ODD [cee feeeeeee] 18.2 | Bio | FO [eee eee eeee eee] OB fee] LL] 2.8 | 
VTivccccccceceee] 2.6 ].......]......-1 13.3 5.1 | 3.6 |... ceeefeeeeeee] 1.0 ].......] 1.0 2.3 
18..............| 2.7 [.......]...222-] 18.8 4.9 | 8.2 |..eeecefeeeeeeef LO d......f 10 1.6 
WG..............| 2.4 |......./ 2.1 | 12.6 4.5 { 2.5 |.......1 0.7 1.1 j.......] 1.4 1.8 
WO...cecceeeeeee | D4 fc..| QT] iW! ne RO |eeeeeee] OG | 14 [.......] 19] 2.0 
M..............] 2.2 ]......./ 2.5] 10.6 3.8 | Rb |eeeeeee] O27 1.3 |.......] 2.5 1.7 

Weve | BA pef 22] 96] 2.6] 26 fee} LO) D1 )......f 2.7) 2.0 
: Biccceceeeeeee] 23 beceeeel 23] O44 | 8.5] 88 feel LL} Le peef 2.2 

PA. s ee eee ee |) 2.8 |....c..|eeceeee | G8 3.2 | 4.0 ].......) 1.3 1.5 1.2 ].......{ 2.5 
D5 eccccccecee] 28 |rccceccleceecee} $43 2.8} 4.3 [.......) Ld 1.6 1.5 ].......] 1.9 
6....c.0c0.002.] 28 ].......) 35] 7.4 3.00| 5-0 |.......] 2.8 16/ 1.5 ].......) 2.15 . 

WMeevcccecseceee] UML} 48) 6.9} 8.1] 60f......., 27!) pel sel 31] 20 | Wore] BT... BZ] 6.3} 3.9] 5Bol......| 23) vsl isl BB] 2lo 
Weeeceeeeee| 26/0. 76] 5.7] 4.81 48f........ 40] vs! rl aol i? Bee] UTP] 781 58] 53) 53f......) 401 tel vel sel ws | Blew RE feel 82 flee [we] BB lal Dred de 

I
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Kilbourn, Wisconsin.—This station is a staff gage located on the 

lower side of the old mill and near the new dam now being con- 

structed. The elevation of the zero of this gage is 811.17 above the sea. 

This gage was established many years ago but was not read regularly 

until the beginning of 1906. The construction of the dam will 

make it necessary to change the location of this gage to a point far- 

ther down stream. In fact two or more such gages have already been | 

established and are being read in preparation of such change. The 

zero of gage is reference by levels to several bench marks in the vicin- 

Daily gage height of Wisconsin River ut Kilbourn for 1907.* 

Day. | Jan, | Feb. | Mar. | Apr. | Mar. [sune| Juy | Aue. | Sept | Oct. Nov. | Dec.. 

Licsececcccceee) 1.7) 4.1 2.4 | 12.8 5.5] 3.5] 1.3] 16/| O09] 2.8) O.1] 0.2 

Qevccccseceecee] 2.9 | 4-1 55) 12.8) 5.4!) 8.2] 1.4) det] Oo] 23: 0.0] O12 

SUUIINL IT] alo} 25] 12.9) 5.3] 30] 1a] o9 |. o7] 23] a2] 0.0 
Ae ecceseseceoes 1.9 3.9 2.6 12.1 5.0 | 2.9 2.8 0.6). 1.2. 1.9 0.3 0.6. 

| 1.9 3.7 2.3 10.5 5.0} 3.yu 3.4 0.6, 6.6}. 1.6. 0.3 0.1 

. Bo eeeececeefeceeeee] 42] 23] 9.9] 49) 25] 3.7 ]) O85] O04) 1.5) 0.3] 0.2 

To cccccceeeed 1.5} 4.0) 24] 92] 49) 24] 89, o4] 4} 14] 02] 0.6 
a ap | gig | 62] 9.0] 4.7] 24] 44] 04] 83] 13] 0.0] 0.6 
Devcecccceceess| | 26 3.5-| 2.6 8.7} 4.2 | 2.3). 4.7 0.4) O22 dt] O12 0.7 

QI) gig | sia] gol ga] 42] 22] 37] 03); —02] 10) 02] 0.4 
WIE) eis | gig | alo} 74} 40] 23] 35] 03] o4] O4] O28] 0.8 

WW... ccccccceeeell 25} 3.2] 23] 69] 3.7] 23] 3.3] G1] 00] O08} 0.0] 6.2 
1B... cc cee eee eee 2.5 3.5 2.9 6.6 3.5 | 2.3 3.1 | —0.1 0.0 | 0.9 0.3 | 0.4 

Vhs cccccceccceee| “267 3.3 2.9 6.6 3.7 | 2.3 2.6 0.2 0.1 0.8 | —0.1 0.5 

TB. nc cece eee 3.0 3.2 3.1 6.2 3.8 | 2.3 2.1 0.2 0.0 0.8; O.1 0.4 

1G... cc cece eaee 3.7 3.1} 3.3 6.7 3.4 | 2.1 2.1 0.3 | —0.1 1.0] 0.2 0.3 

Tle ccc cece eee eee 3.6 3.3) 3.1 6.5 | 3.8] 1.9 1.7 Y.1 0.2 0.3 0.9 0.0 

i) sto} gin! oa] 60] 4.5] Lo] pz] os] 06] 0.8} 02] 0.5 : 
. TD. ccc cece eeees 3.0 3.3 2.8 5.8 5.3 | 1.9 1.4 0.5 0.5 0.3 0.0 0.5 

000 3a | ar] 25, 50] 64] 14] 1g] 02] 08] 04] 0.0] 0.1 
QL wc ceweeeeeeee 4.0 3.3 2.6 4.8 9.90; 1.3] 2.3 9.3 1.0 |;  O.5 | —0.2 0.4 

92..........., 89] 3.2| 2%6| 47] 51) 13] 27] o8] 3.4} 0.2] 0.0] 08 
Wo ccccccecseeee| 4.8 3.0 3.2 4.7 | 4.5 levees] 2.8] 0.8 5.8 | 0.4 0.0 0.4 
RA. cece eee cceces 4.3 3.0 3.6 4.4 4.3 | 1.5 3.3 0.8 7.0 O.2 | O.2 0.6 

P23 4.3 3.0 4.1 4.3 4.2} 0.9 2.8). 0.8 7.2 0.2 0.3 0.4 

6) aa giz] giz] 49] 43] 19] 25) O38] 60) O12] 0.2) 0.4 

Of....-cccccceeel 4.51 2.8] 67] 52] 42] 19] 25] 18] 46] 01] 0.3] 0.8 
QWicccccccceseee| £3 2.6] 8.3 5.2 4.2, 1.7 2.4 1.3} 4.1 0.1 0.3 |....... 

| Q9.....cceceeee{ 4.0 [.c00e0- 1017] 5.2] 40] 17] 212] 1.2) 84) O.2) OF]... 
Be ale II) aie} 55] 40] 1a] 20) Le] 28) 05) 0.0]....... 
a at | ale pct} flo ff 20] Le f} 08 pop 

* Note—All gage heights at Kilbourn are furnished by the Southern Wisconsin Power 
Company. .
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The following discharge measurements have been made by Mr. V, OO 

| H. Reineking under the direction of Mr. D. W. Mead. The gaging 
| section was about 500 feet above the City Water Works in Kilbourn. 

: so . Gage height. . - - | - | Cu. ft. per Sec. 

OTe ceccececeececeececeeseneeeeessususeeeuaeeceeeeaee tetsessetenessecsesctssesasacees| 4,200 | 

6.35. cece cece cence ese ee sec eeeeeeeessetesseteeeceteaeatrsrsterscricssersrserestcsenest. 16,700 
OD. eeececccececcbectectendetecesdevbeeuteebicnceennercccsesscersscriccssrestsseesees{ 18,100 
TBE cece eee ec enc ee eee eee teases tenes seeeeevesueeteenitvnencctcctitnesrerststnrerterees 19,300 

| B25. cece cece nc ec cence ee eee sent seeeeseeetentender tence cnn e ener ne en ienteneerrnerens 20, 300 
a . 23,500 —~ 

LOG. eee eee ccc ert eee eee eee eee cere e eer E EE EERE NUNN UNE Ne 29, 500 : 
° LL.B. cece cee cece ence cece ence ceesseterestees Corre eecesesessreccssereccores seers : 32,200 

is Comer e rere sercese saree ecesnaeeeees 39,500 

The above measurements give a good rating curve for open river | 

| | - conditions up to a gage height of 15 feet. ee 

| The following rating table has been prepared from the rating curve 

: furnished by D. Wr Mead. > ere 

| Rating table for Wisconsin River at Kilbourn, Wis. (Open Conditions). 

Gage, | Discharge. || -s@88°, |Discharge.|| ,28°, [Discharse.|) Gate | Discharge. 

" Feet, _ Sec.-ft. } Feet. Sec.-ft. Feet. | See.-ft. | Feet. | See.-ft. . 

0.00 “2,900 2.40 7,810 4.80 13,190 7.20 19,060 
0.10 3,100 2.50 8,025 4.99 | 18,420 7.30 19,315 - | 
0.20 3,300 2.60 8,240 5.00 | 13,650 7.40 —-49°570 | 
0.30 | 3,500 270 | | 83455 5.10. | 13,890 7.50 .| ©. 19°85 
0.40 | 3,700 || 280. 8, 670 (5.20. | 14,180 | 7.60... |. 20,080 
0.50 3/900 "2.90 8.885 5.30 14370 7.70.. | .. 20,335 ° 
0.60 | °4,100 |} 3.00. 9; 100 5.40 14,610 ||. 7.80 . |. .20:590 
0.70 |. 4,300 ~ 3:10 9) 325 5.50 | (14,850 || 7.90. | 20;845 | 
0.80 4.500 || 3.20. | 92550 5.60 | 15,090 |) 8:00 |  24°100 | 
0.90 4'700 =|} Ss 3.309975 5:70 | 15,880' 8.50 227450 
1.00 4,900 3.40 10,000 5 80 15,570 9.00 23, 900 | 
1.10 5,105 3.50 10,225 5.90 15,810 9.50 25, 300 
1.20 5,310 3.60 107450 6.00 16,050 || 10.20 26,900 - 
1.30° |: 5.515 3.70 | 10.675: || --6.10- | 162300 40.25 | 28°00 | | 
1.40 5,720 3.80 | 10,900 6.20 | 16,550 || 11:30°°°}'° 30,300 . 7 
1.50 5,925 . 8.90 | 11,125 6.30 16, 800 11.35° | 82,200 °. 
1.60 | 6,130 4.00 | 113350 6.40. | 17,050. 12.40 34,100 

| 1.70 | 6,385 4.10 11,580 6.50 | 17,300 || 12.45 |... 36/200... 
- 1.80-- | - 6,540 | 4.20 | 11.810 6.60 | 17,550 13.50 | 38,400. 

1.90 6,745 | 4.30 12,040 6.70 | 17,800 || 18.55 41,000. 
2°00 6,950 4.40 127270 6.80 |. 18,050 || 14:60 | 43°700 

- 2°10 7.165 4.50 12, 500 6.90 18, 300 14.65 46,800 | 2.20 7, 380 4.60 12,730 7.00 | 18,350 15.70 | 50,400 : | 2.30 7,595 4.70 12,960 7.10 18, 805 | 

| Discharge measurements of Wisconsin River at Kilbourn, Wis. 
. : , : 

Oo | | a | Gage | | i 
me Area | Mean |,-: : Depth 

: height.| Dis- | Av. th. 
Date. Hydrographer. Width. of See vero Water |charge| of ice. et. 

sur. a ep ne eee ae eek 

| Feet. |Sq. rt pe Feet. {Sec a Feet. | Feet. 

. “March 3*..........} G. A. Gray .......| 252 1,730..|. 1.75 | 1.5. | 3,081 | 1.21 | No. . 

* Note—Velocities were observed at 0.2 and 0.8 of the depth.
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. | The United States Geological Survey has maintained regular gag- 
ing stations at Necedah and Merrill since November, 1902. As the 
rainfall during 1904 was very close to the average rainfall for the | 

| past thirty years, the run-off data for this year are especially valuable. 
) Rainfall records for this drainage area are given elsewhere in this 

: report. ‘The following tables give the run-off data: | 

Discharge measurements of Wisconsin River near N ecedah, Wis., in 1902, 1908, 
, 1904, 1905, 1908. 

| y . Area of Mean Gage Dis- Date. Hydrographer. Width. section.| velocity. | height. | charge. 

| , Square | Feet per Second- 
1902. Feet. Jeet. second. |} Feet. feet. 

December 2.......| L. R. Stockman ........|.......ccclecccccccccleceeccccecee 4.90 3,975 December 23 ...../...... dO cccss eee ececeesnulvecccenseclecsccecccclecte cee ee, 5.40 3.534 

_ 198. | 

| © January 13% 00.0... [.00... dO cccccccccecccceees 280) 2,617 1.18 5.65 2,840 
February 51 ......)...... CO ccccccccccccceccee 284. 2,360 1.26 5.80 2,585 March 5! ........06)..000. CO cecececcecc wwe. 284 2,411. 1.09 5.80 2,422 
March 26 .........| Johnson and Stockmanl.......... 5,405 8.94 11.05 21,280 
April 2............; L. R. Stockman ....... 220 4,206 2.42 7.55 10,190 
-%5 0) 9 0 2-6 309 3,860 1.84 6.50 7,123 
June 12 ............)..20ee 6 0 281 3,282 1.79 6.00 5,888 
JULY 7 wesc ccc cece lec ceee CO cecccccccccescecee 316 4,708 4.43 10.50 20, 860: 
August 19 ........)...... dO ceee cece cece cee 302 2, 882 2.46 6.20 6, 962 
September 4 ....../...... CO cccccecccccccccece 276 2,463 2.05 5.30 5,047 

. October 12 ......../...... GO sccceccaccccceceee 314 3,871 3,23 9.43 12,500 

. _ 1904. 

. January 121 .......| E. Johnson, jr ........ 286 | - 2,081 1.33 4.60 3,000 
. May 11 ............]...... do ec c cece c ees ee cece 317 4,685 3.65 9.60 17,110 

May 23 ...........| Johnson and Hanna .. 314 3,717 2.67 7.05 - 9,921 
July 16 ............} E. Johnson, jr. ....... 294 3,525 1.66. 5.80 5,845 
September 21 .....)...... dO .ccccccccecccscece 294 1,823 2.08 4.92 3,800 
October 14 ....... | F. W. Hanna .......... 449 6,216 5.71 13.35 | 234,420 

1905. 

April 4’...........| S. K. Clapp .........ccleccecceecs 5,777 5.07 12,33 29,290 
May 2 ............|...... do ccc e wee ceccceseee 317 4,437 3.23 7.65 13,350 
June 12 ............| M. L. Brennon ........ 437 6,017 4.99 12.9 30,050 AUGUSE MO Lo... dO cecccccccccccccecs 314 3,546 2.4 6.85 9,268 

Note.—Width is the actual width of water surface, not including piers. Area of sec- | tion is the total area of the measured section, including both moving and still water. 
1 Frozen. 7 . 

- 2 Add to this discharge 3,000 second-feet overflow. - 

Discharge measurements under ice of Wisconsin River near Necedah, Wis. 

Area | Mean ons | . Depth aay . . sight.| Dis- | Av. th. . Date. Hydrographer. ma ue, | Water chargelof ize. one. 

. | Feet. | Sq. ft. * = Feet. = | Feet. | Feet. / 

January 2W.........| G. A. Gray .......| 276 | 1,550 1.27 5.15 | 1,963 1.0 | None. 
February 19....... |-.-.-. GO ............] 273 | 1,309 | 1.64 5.7 | 2,281 11 | .2
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Record of ice thickness, 1907-8. | | | 
1908. 

Feet. Dec. 22 River closed. 
Dec. 24 Average thickness of ice wee cece cece e cette eee eerseeesetceteceecceecece 0.5 , Dee. 31 do do bene c ec ceeeeneeceeeeetensseseeecesaeeeeeescgucgees 0.6 — | 
Jan. 7 ~ do do Seem eee eee e cece ence nee nen cr seeeesvenseececseces 0.7 . 
Jan. 14 do ~ do rr | 1 - 
Jan. 21 do do Se 0.8 
Jan. 28 do do Sete tence eee e eee n cece neue eeecesecetceescecceseces 1.1 - 
Feb. 4 do do See eee eee e cece cent ene eeeecteressstseteteeeees 1.0 
Feb. 11 do do ee eee e cece renee een ence cece stesccecccnececceceece 1.2 
Feb. 18 do do Senne cece eee rete eee eee e eee e eee eeceeeeteteseeees 0.9 

| Feb. 25 do do see c eee c cnet ence ec eeeceesseeceecsevceeceucceececce 1.1 
Mch. 3 do do whee ct ee eee e cece ee csncesecseteccceesececsscecessce QQ 
Meh. 10 do do Seen cee tree ees c eens etenenecnsseecceccececcencce .08 
Mch. 10 Ice went out. 

. 

Mean daily : gage height in feet, of Wisconsin River near Necedah, Wis., De- 
4 cember 2, 1902, to December $1, 1907. 

rr : Te 
1902, | | | 1903. 

| Dec Jan. | Feb, | Mar. | Apr. | May. | Tune Saly.| Aug. | Sept | Oct. Nov. | Dec. | 

1....../,.....] 5.90] 5.75 | 5.751 7.701 6.65 10.55 | 4.70] 4.80] 5.20! 7.191 5.701 5.60 ..-+--| 4.90 | 5.90 | 5.70] 5.60] 7.55 | 8.30] 9.95 | 4.60] 4.95] 5.50] 6.60 | 5.55 | 6.20 Bee eees] 4.95] 5.80] 5.90] 5.85] 7.35] 9.35] 8.85] 7.70] 4.751 5.401 6.901 5.70! 6.90 
4...++-) 5.10] 5.75 | 5.80} 5.80] 7.50] 9.75] 8.15 | 8.90] 4.90] 5.30] 6.80| 5.75/ 7.10 - B...+++| 4.85 | 5.60] 5.75] 5.75] 7.40] 9.95 | 7.60/10.10| 4.85] 5.30| 7.05 | 5.55 6.80 . 

6......| 4.75.| 5.70] 5.90 | 5.80] 7.25] 10.15] 7.40] 10.00] 5.65] 5.40! 8.30| 5.45! 6.80 . — Teeeeee f 4,70 | 5.65 | 5.80 | 5.90] 7.15 | 10.05] 7.15 | 10.60] 6.65 | 5.60] 9.051 5.20! 6.60 
8....../ 4.30 | 5.45] 5.70] 5.50} 7.20] 9.70] 6.85 | 10.60! 7.75] 6.10! 3.951 5.50] 6.70 

. 9......) 4.85 | 5.60] 5.60 | 5.50] 7.10] 9.30] 6.65 | 9.70! 8.00] 6.10] 9.15 | 5.35 | 6.50. 
. 10.....-/ 5.25 | 5.50] 5.80] 6.25] 7.25] 8.890] 6.55! 8.40! 7.70| 6.801 9.80 5.30 | 6.40 

Jl....--| 5.20] 5.45] 5.75 | 6.40] 7.05] 8.25] 6.20] 7.80| 7.501 7.30] 9.80] 5.25 | 6.30. . . 2.....-/ 5.40] 5.50] 5.65} 7.05] 6.90} 8.15| 6.00] 7.501 7.201 7.30 9.35 | 5.30] 6.00 
18......] 5.25 | 5.65] 5:00] 7.65 | 6.80] u.45} 6.151 7.10! 6.90! 7.20! 8.90! 6.30 | 14.15 14......) 5.30] 5.75 | 5.80] 6.75] 6.75] 9.05 | 5.85 | -6.70| 6.70] 8.60] 8.30| 5.30! 4.40 
15......] 6,35 5.45 5.75 7.30 6.80 9.80 5.70 6.55 6.70 | 10.90 | 7.90 5.385 | 4.50 , 

16......; 5.65 | 5.80) 5.65] 7.75 | 6.95] 10.10] 5.45] 6.25] 6.40] 12.50| 7.65] 5.25 4.40 
I7......| 5.65 | 5.65] 5.65] 8.35] 7.10] 9.90] 5.35] 6.00] 6.201 13.401 7.551 5.351 4.00 
18......) 5.30-| 5.55] 5.55} 8.70] 7.25] 9.35] 5.60! 6.10! 6.40-] 14.60! 7.25 | 4.90 | 4.40 
19....../ 5,50 | 5.45] 5.75 | 8.85] 7.10] 8.70 | 5.45/ 5.90/ 6.10! 14.60 | 6.95 4.90 | 4.30 
20......| 5.45 | 5.75 | 5.70] 10.00] 6.90] 8.30} 5.25] 6.00! 5.70 | 14.60] 7.00} 5.00] 5.00 

21......) 5.30 | 5.65} 5.70} 11.40] 6.507 7.95 | 5.15 5.90] 5.90] 13.80] 6.95 / 5.10 | 4.80 
22......| 5.80] 5.55] 5.65] 12.70] 6.55] 7.901 4.90] 5.60 5.40 | 12.70 | 6.55 | 5.05] 4.90 
23..... | 5.40 | 5.85 | 6.55 | 13.55] 6.30] 7.75 | 5.20] 5.40] 5.10] 11.40] 6.40] 4.951 4.90 
*4....../ 5.60 | 5.80] 5.70] 12.851 6.20] 7.45 | 4.95 | 5.201 5.101 10.60! 6.40] 5.20 | 4.20 
20..++-+) 6.40} 5.80] 5.65 | 11.90] 6.05] 7.35 | 4.70 | 5.30] 5.40| 9.90! 6.30! 5.20] 4.70 

26....../ 6.30] 5.65] 5.65] 10.90| 6.10] 7.60] 4.80| 5.30 5.20! g.m| 6.101 5.05| 4.70 | 
27......| 6.60 | 5.85 | 5.70] 10.05 | 6.35 | 8.00} 4.75! 5.001 5.30] 8.15] 6.051 5.00! 4.90 
28....../ 6.15 | 5.80 | 5.85] 9.35] 6.50] 8.70] 4.80] 5.10] 5.30] 7.95 | 5.95] 5.15 | 4.80 
29....../ 6.05 | 5.70 ].......| 8.95] 6.85 | 9.55) 4.701 5.00 5.20 | 7.65 | 6.00 | 5.00 | 4.90 
30......| 6.20 | 5.80 }.......] 8.50} 6.60] 10.55] 4.95 | 4.90] 5.00] 7.55 | 5.801 5.40 | 4.90 
31......) 6.00 | 5.80 ].......) 8.00 |.......] 11.00 |.......1 4.80] 5.00 ].......1 5.70 1.......| 4.90 

’ 1 River frozen December 13 to 31. . .
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Mean daily gage height, in feet, of Wisconsin River near Necedah, Wis., De- 

cember 2, 1902, to December 31, 1907—Continued. 
meee ees eSe eee se 

{ 

Day. | Jan. | Feb. | Mar. | Apr. | May. | Fane. July. | Aug. | Sept, | Oct. | Nov. | Dec. | 
— . 

1904. | ; 
1. eee eenee 16.00 5.10 5.30 | °6.60 9.80 | 11.20 6.30 4.50 4.80 6.60 7.10 4.80 

Receceeeeeee | 5.70 5.20 | 5.30 | 6.30 | 9.20 | 10.00 | 6.50} 4.70 | 4.80 6.45 | 6.90 | 4.80 

3..........-{| 5.90 | 5.10 | 5.30) 6.50 | 8.90 | 9.10 | 6.50) 4.90) 4.80 | 6.20 6.60 | 4.80 

Becca sccacae 5.00 5.00: 5.30 6.90 8.40 | 8.60 | 6.20 4.80 4.80 |. 6.10 6.70 3 

Biesseseceeee | 6.00 | 6.20) 5.801 6.60] 93.00] 8.40] 6.20] 4.70 | 4.30] 7.00] 6.50 ]....... 
Goreeseeeeee | 6.00 | 5.20 5.30 6.80 7.80 9.00 6.30 4.70 5.80 6.00 6.40 |....... 

Ta sceeeeeens 5.90 | 5.20] 5.80] 7.00]. 7.40] 9:90] 6.00 | 4.30 | 6.30 | 5.90) | 6.10 ]|....... 

Bec eeees sees 6.10 | 5.00} 5.40) 7.20 ].......1 10.50} 5.90 | 4.40) 5.90) 6.30] 6.10 |..-..0. 

De ceececeees 6.10 5.20 5.40! 7.50 7.40 | 10.50 6.10 4.80 5.70 6.42 | 6.60 |.....6. 
TOs sesso rene 6.00 | 4.90] 5.30| 7.90 | 7.90} 9.80] 6.30] 4.90 | 5.70] 6.70] 6.10 | 5.10 
J1......eeees] 5.90] 5.10 | 5.30 | 8.80 | 9.50 | 9.00] 6.40} 5.30) 5.30] 8.40) 5.90 |....... 

| 1Z.....62-25-] 5.10 | 5.20] 5.80] 9.80 | 10.50] 8.30} 6.80 | 5.30] 5.70 | 10.10] 5.20 |....... 
See 5.10 5.10 | 5.30] 9.80 | 10.50} 7.80) 7.10} 5.40) 5.30 | 12.00 | 5.50 |....... 

14.......000% 5.20 | 5.20] 5.20] 9.40] 9.90] 7.50] 7.00] 5.30] 5.50 | 13.20) 5.50 ]|....... 
. 15... eee eee ee 5.20 | 5.10} 5.30] 8.70 | 9.40] 7.20! 6.50 | 5.30] 5.60 | 18.00] 5.60 |....... 

16........6--] 6.30 | 5.20] 5.20] 8.30] 9.20] 6.80] 5.90] 5.70] 4.90 | 11.90 | 5.80 )....... 
TT. ewe eee eee 5.20] 5.20} 5.20) 7.70) 9.00 | 6.90 | 5.80 5.00 | 5.20 | 10.30 5.50 | 5.50 

18... . cee eoee 5.10 | 5.10} 5.20] 7.301 8.50] 6.70] 5.50} 5.10] 5.80 | 9.40 | 5.30 |....005 
19......-.6-+) 5.380] 5.10] 5.10] 7.50] 8.00 | 6.50] 5.80 | 5.00] 5.90] 9.00 | 4.80 ]....... | 
20... eee eee 5.00 | 5.00} 5.00] 7.501 7.70 | 6.20] 5.50] 5.00 | 5.70 | 8.40] 5.00 ]....... 
R1ees sees e eee: 5.20 |> 5.10) 4.90] 7.70] 7.40} 5.90] 5.60] 5.00] 4.80] 7.90] 5.00 ]....... 
RR ces eeeceee 5.20] 5.10] 5.00] 7.70 | 7.20} 5.80} 5.30) 4.70] 4.90 | 8.00 | 5.30]....... 
RBeveecereece 5.20 | 5.10 | 5:00] 7.50] 7.10} 6.20] 5.00] 5.10} 4.80] 8.50] 5.40 ]....... 
Pb. sees ee eeee 5.10 5.10 4.80 7.60 7.00 5.70 4.80 4.80) 4.70 | 8.50 5.30 6.00 

2D one ceeeees 5.00 5.20) 5.00} 8.00 | 7.50 | 6.00] 4.50) 4.90 | 4.85 8.30 4.90 |. ccceee 

RG.....eeeeee | 5,10 | 5.30] 5.00 | 9.30} 8.10] 5.70] 4.80] 4.90 | 4.80] 8.30] 5.50 ]....... 
 BMececeeeeeee | 5.00] 5.40} 5.20] 10.30] 9.40) 6.10} 4.90) 5.00} 6.70] 7.90] 5.10 ]....... 

2B. c cee eeees 5.10 5.20 5.20 | 10.90 | 10.60 5.80 4.80 5.90 7.40 |. 7.60) 4.80 ]....... 

QWercecceoees| 5.20 | 5.10 | 5.20 | 10.70 | 11.00] 6.10] 4.70 | 4.60] 7.40] 7.50) 5.00)....... 
5) 5.20 ).......| 5.50 |.10.50 | 12.60 | 6.00 4.80 | 5.00 7.00 |. 7.40 T.00 |... eee 
Bl.......-eee 5.10 '.......) 5.80 7......./ 12.30 ).......) 4.70) 4.70 veceeeet 7.00 J.......) 6.00 

1 River frozen January 1 to March 31. Ice, average thickness, 10 inches. 
2 Ice conditions April L to 12... | . a . 

8 River frozen December 4 to 31. Ict 1 foot to 2 feet thick. 

Day.. | Jan. | Feb. | Mar. | Apr. | Mas. | June.| Fals.| Aug. | Sept. | Oct. | Nov. | Dec. 

ee Pl 

1905. | : | : . 
Ll..........222 1 7 1 1 13.30 5.95 6.50 | 7.30 5.50 5.90 | 6.00 | 5.80 | 26.40 . 

Qecccccccccece | eccccclrsceccefesescee! 123.30 | 6.10] 6.40} 7.30] 5.30} 6.00 | 5.70 5.50 | 5.10 

Biccccccccccue | ccecelecececs{scceece! 12.80 | 6.10 | 6.40 | 7.50 5.20 | 6.20 | 5.60) 5.30 5.10 

Rivcccccccccce | eveeee| 6.00 | 5.70 | 12.40 6.00 6.30 | 7.50 | 5.20} 6.00] 5.50) 5.40] 5.30 

Biccccccccccce | oveccelecsececfecenvee| 11.90 6.00 | 7.70 | 7.50) 5.60] 6.10 | 5.40] 5.50] 5.60 

Gorccccccc cece | ceeeeelecceeee(ececcee| LL.60 6.50) 8.30 8.10 5.380 6.10 5.40 5.40 | 5.80 

wo | G00 bec ececcleceee ee} 11.80 | 6.60 | 11.C€0] 8.60] 5.40 | 6.55] 5.40 | 5.40 | 6.80— 

Boccccccccccce | ce cceefecssceefeccesee, 11.90 6.70 | 12.50 | 9.10 | 6.60 | 6.20} 5.40] 5.40 | 6.05 

Joc cece cece | cece ecleceenweleccsvee| 11.40 6.90 | 15.00 8.70 6.90 5.70 5.20 5.50 6.20 

WO. eee cc cece | cece cele c cence feos eens] 10.60 7.00 | 17.00 8.30 | 7.10 5.60 5.30 5.50 8.60 

Tec veccccccece feecccelecceeee| 6.15 | 9.90 7.00 | 16.00 7.60 | 6.70 5.50 1 5.00: 5.60 8.80 

VQ. cece ccc cee | cece ccf ee ee cefene cece] 9.30 7.50 | 13.00 | 7.40] 6.50] 5.30) 4.90 5.50 | 8.40 ; 

1B...........22] -ee-e-| 6.00 |.......] 9.00 8:30 | 11.90 7.00 | 6.70 5.40 | 4.70 5.50; 7.70 

14........00222 | 6.00 |.......]...-2--| 8.60 | 8.50 | 11.50 6.60 | 6.40 5.50 1, 4.70 | 5.50 7.70 

VB. oc ccccccccce | ccccvclecccceclesscevet 8.40 | 98.80 | 11.20] 6.70 | 6.20 5.50 5.10 5.30 | 7.60 

WG. cccccccccce | cecceeleceeece{eceeeee| 8.00 8.60 | 10.40 | 6.50] 5.90 5.30 5.10 5.30 | 7.60 

Vo cccccccccccch vvccccleccscec(ececece| 7.80] 9.30 9.70 6.30 | 6.00 | 5.40 5.30 5.10 | 7.80 

US. ccc cece cee [ce eee le eee eeefeeeeeee| T-50 9.80 | 9.50 6.50 5.90 5.50 | 5.30 5.20 7.30 

19............. bececcchessecccleseeeee| 7.10] 9.80] 9.601 6.30} 5.80) 6.90) 5.60] 5.20) 7.30 | 

W....ccccccccetecseee| 6.00 |.......] 6.70] 9.70 | 11.20 | 6.30) 5.60 | 7.40 5.60 | 5.30 | 7.30 

Q1........-.--- | 6.10 |.......] 5.00 6.60 9.30 | 12.40 6.30 | 5.50] 8.20 | 5.80 | 5.20) 7.20 

Qe ccc cecencee | ceccccleccecee| 5.00 6.60 8.80 | 12.80 | 6:10 | 5.70 8.40 | 6.30 4.90 | 7.10 

O2...-ccceccee | ecccccleceeeee| 5.00] 6.50] 98.30] 11.00 | 5.90] 5.70] 93.40] 6.70 4.90 | 7.10 

Bh. cc ccccccce | cevecelecceeee| 5.80] 6.40 | 8.00] 9.50 5.70 | 5.50) 7.80} 7.00] 4.90} 6.80 

5... ccecccne|evceee| 6.00 | 5.60} 6.30 | 7.70 | 8.80 | 5.75 | 5.70 | 7,201 6.80) 4.80 | 6.30 

Wor cccccccccce | ceccceleceeeee| 6.80 6.00 7.20 &.30! 6.00 | 5.90 | 6.80 | 6.70 5.10 6.30 

D7... ..... cc basevec{eeeceee| 7-10] 6.15 | 710} &.00 | 5.50] 5.30) 6.50 | .6.60 | 5.10) 7.10. 

9g... | 6.00 |.......| 8.30] 6.00] 7.00] 7.80] 5.10 | 5.00] 6.00} 6.40) 5.50] 6.50 . 

20... baceeea{eeeeses| 9.30] 5.95 | 6.70 | 7.40 | 5.30] 5.80) 5.90} 6.20] 5.30) 6.40 

20. | eee... fe... | 10-70 | 5.90 | 6.80 | 7.00] 5.10 | 5.70 | 6.00 | 6.20] 5.40) 6.30 

2) ee en 6.60 }.......) 5.30 5.70 |....-.) 6.00 ).......) 6.10 

I 

1 River frozen over January 1 to March 2. Gage heights are to water surface in a 

Mole in the ice. Thickness of ice, 2 to 2.5 feet. 

. 2No ice record for December.
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Daily gage height, in feet, of Wisconsin River near Necedah, Wis., for 1906. — 

‘ , ] 

. _ Day. | Mar. | Apr. | May. | Jane. | July. | Aug. | Sept. | Oct. | Nov. | Dec. | 

1906. 
. L..ccccceeceeceesed ecseseel 85 | 76 | 9.0 | 92 | 48 | 67 | 4.8 | 6.65) 8.5 | 

Docccccccccccccce | cseaceee| 9.85 7.7 7.8 7.65 4.8 6.8 5.2 6.4 7.9 
Bovcececccccccecee | cocvevee] 95 7.65) 7.5 7.4 4.8 5.9 4.8 6.7 7.0 
hi ccccccccccccvcce | ceseeses? 9.8 7.5 7.4 1.85 4.9 6.0 4.6 | 6.7 71 

rn 6.5 10.2 7.6 7.2 8.0 4.9 6.2 4.8 6.2 7.1 
Goce cccccececceces 6.7 10.4 7.7 G.4 7.8 4.7 6.45 4.9 6.1 6.6 
Ticccccccvccccceee | 65 11.6 7.7 6.0 7.2 5.3 | 6.25 4.85 6.0 6.5 

ne 6.5 13.0 7.85 7.4 6.75 4.9 6.1 4.4 5.55 6.5 
Dircccccccvccevecs 6.5 13.0 75 8.45 6.4 5.05 5.9 4.85 5.4 6.5 

. WO. .cccceceevavenes 6.5 12.9 7.35 8.75 6.35 4.3 5.38 4.9 5.1 6.1 
TL. ies cece cece eee 6.4 13.0 7.1 8.6 6.3 4.95 5.8 4.75 5.75 6.6 

. TQ. cece cece etece 6.4 13.2 °| 7.0 8.4 6.0 5.0 5.2 © 4.8 5.9 6.7 
TB. cecccccccvecaces 6.4 13.0 6.9 7.8 6.0 5.0 4.9 4.6 5.9 - 6.2 
Thc cece cece eee 6.4 12.85 6.75 7.4 5.8 5.3 | 4.9 5.1 5.3 5.9 
1 re 6.4 13.0 7.5 6.9 5.6 5.0 4.95 4.75 5.3 5.85 . 
WG. cvccscceccececes 6.4 13.3 8.1 6.8 5.5 4.95 4.9 5.15 5.3 | 6.0 
TZ ccccceccececeeee 6.4 13.3 7.85 6.7 5.1 5.0 5.15 5.0 5.2 | 6.4 
1S. cccecceceeeeees 6.4 12.9 7.8 6.8 5.3 5.05 | 5.7 4.8 5.2 | 7.6 
Qe ves scevevecseves| - G3 1.121. | 7.25 6.4 | 5.3 | 4.8 5.2 4.65 5.7 | 7.6. 

QW. ccccccececcececes| 6.3 11.3 7.2 5.9 5.3 4.7 4.9 4.8 6.4 |....eeee 

, We vrcccccccecevecesl 6.4 11.0 6.85 6.3 5.85 | 5.1 5.0 5.1 6.35 |... ..eee . 
QD ccccsccecessceel 6.4 10.8 6.7 6.8 5.35 4.8 5.25 5.55 6.35 |.....005 
QD occcccccccscseeel 5% 10.6 6.6 8.1 5.2 4.9 5.3 6.0 . ve ee 

rr 5.7 10.1 6.2 8.3 5.oh | 66.95] 5.2 5.75.| 5.4 [occ . cee 
QW ceccccccececess 6.2 9.6 6.4 | 7.7 5.1 6.7 5.6 5.75 a 
WG. rccccccecececeee.| 6.5 9.15 6.4 7.3 5.05 6.9 5.451 6.0 BiG |eccesece 
QT cca ccaveveecees 6.7 8.75 6.4 | 7.7 5.0: 6.7 5.3 | 7.0 6.5 |e .ce cee 

>). 7.1 8.4 7.2 8.3 5.2 7.8 5.15 7.1 TL ficccceee 
WD. cvcccccccceeceee | ML 8.2 8.75 8.4 4.5 7.9 5.2 6.9 B.0 |........ 
BO. cccececceeeecees 7.9 7.9 8.7 8.6 5.1 7.5 5.15 | 7.0 B.9 |.ccecece 
Blo ccereccccccecceee] TO Jocseseee) 8.5 J........) 4.6 TUB |occecece| GG Jrccccccclecccaces 

eee 

Note.—Ice conditions January 1 to April 2, approximately. During March. ice 1.6 feet 
thick. Ice conditions from about December 17 to 31. - 

Mean daily gage height in feet, of Wisconsin River at Necedah, Wiscon- 
. sin, for 1907. 

~ Day. | Mar | Apr. | May. | Sua : ‘July. | Aug. | Sept. | Oct. | Nov. | Dec. 

1907. fe 
| Locccccccccccsceceeee] de 13.30 | 8.05 | 6.60 | 5.2 4.851 4.6 | 6.3 °'| 4.7 4.7 

D..... ce ccceccecee [eveeeee| 18.30 7.75 |. 6.60 | . 5.7 5.1 4.15 6.2 4.7 |. 4.0 
Bo... cc eeeag [teeeeee| 12.70 7.75 | 6.40 5.9 4.8 5.05 | 6.0 4.8 4.3 
A... oe ee eeeeeedeeeeees{ 11.75 |. 7.70 6.70 | 6.4 4.75 4.6 5.75 4.5 4.55 | 
Foc cece eeececvcdeececeet= 10,95 |. 7.70 6.40 6.6 4.8 4.4 5 5.5 | 4.45. 

. . Goce cc ccccecceccee freceeee| 10.50 7.65, 6.00 | 7.1 4.9 4.6 5.7 4.9 4.6 
To rec eaeeaa feeeeees| 10.70 7.70 6.20 7.4 4.7 4.55 5.45 4.5 4.7 
Boo cece cc ebwcve| eeveee| 10.45 7.30 6.05 7.5 4.6 4.4 | 5.4 4.5 4.35 
QD... ce cecececees [receees| 10.00 7.30 5.95 7.0 4.5 4.0 5.35 4.8 4.2 

LO... cccccccecccvces [rveesee] 9.60 7.30 5.85 6.7 4.5 4.8 5.2 4.8 4.5 
L1. o.oo cccccccccvencedeceeces| 9.20 7.10 6.10 6.55 4.8 4.45 5.0 4.4 4.7 
TZ. cc ccececccecsceccs frescoes] 8.75 7.40 5.90 6.3 4.3 4.45 5.25 5.1 4.5 
1B. ccccccccccecseee | 6.40 8.90] 7.10 6.00 | 6.15 4.25 4.4 5.2 4.8. 4.7 
V4. eccccccceececeees | 6.55 8.90 7.05 6.00) 5.9 4.6 4.6 4.75 4.6 4.4 ; 
WB. cccccccccescesces. | 6.40] 9.00 7.10 6.00 5.5 4.3 4.55 5.4 4.4 4.4 
1G. ccccccccececcees | 6:85 8.80 6.90 6.05 | 5.8 4.7 4.4 5.2 4.7 4.5 

‘ 17... ekccenseee | 6-40 8.35 7.10 5.65 | 5.2 4.7 4.7 | 4.8 4.8 | 4.5 
18... .. cc cceecceeseee | 6.60 8.20 7.70 6.05 5.4 4.75 4.6 4.9 4.5 4.6 
WD. oc ccccccccucccecee | 6-85 8.00 8.20] 5.55 5.4 4.2 | 4.7 4.85 4.6 4.6 
20... .. 2. cece cere ee | 6.40 |, 7.80 8.40 | 5.65 5.8 4.85 4.75 5.5 4.35 5.8 
D1... .. cece ccccseee | 6-20] 7.70 8.30 5.50 5.6 4.4 | 5.4 4.65 4,4 5.7 
92... cccececveccee | 6.80 7.60 | 8.10} 5.90 5.6 4.6 | 8.6 5.2 4.5 |..Q@. . 
OF. vecccsccearecece 6.90 7.50 7.30 | 5.60 6.0 4.8 9.7 4.85 7 on 
OA... cecccecceccecea! 720 7.55 7.50 5.70 5.8 4.8 9.8 4.85 | 4.8 |..scceee 
D5... ceecceneccee | 7-90 7.80 7.25 6.00 5.8 4.8 8.8 4.6 4G |iccecece 
OG... cccececeveccee |, 9.05 8.00 7.40 6.15 5.1 4.6 8.6 4.8 4.75 loose eeee 
Ooo cccevcecceccees | 10.00 8.00 | 7.45 6.00 5.4 5.0 7.45 4.8 4.4. |occcceee 
OS... cccceccececes| 11.70 8.20 7.20 5.75 5.35 4.9 | Fl 4.6 A.D |icceceee 
WD. oc cececcecvccccess | 18.20 8.20 6.90 5. 80 4.85 4.9 6.75 5.05 | 4.7 |.....ee. 
80... cece ecececvecees | 18.50 | 8.05 7.20 5.70) 5.5 “4.95 6.5 4.9 re 
Ble cc ececcecesccceeee | 18.80 |........] 7.00 ]........1 5.1 7s -  e  2 

1 River frozen. _— oS
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| Rating table for Wisconsin River near Necedah, Wis., from March 10 to July oe 

- 6, 1903.1 

Q Dis || 4 pis il Gage | pis || Gace |. . age 1S- rage 1S- age is- age ° 

heighc. charge. | height. charge. | heighe, charge. ) height. Discharge. . 

Feet. Sec.-feet. Feet. Sec.-feet. Feet. Sec.-ft. Feet. ‘'Second-feet.. 

4.6 3,400 5.9 5,680 7.2 9,160 8.8 14,160 

4.7 3,540 6.0 5,900 7.3 9,460 9.0 14,800 . 
4.8 3,690 6.1 6,130 7.4 9, 760 9.2 15,440 

4.9 3,840 6.2 6,370 7.5 10,060 9.4 16,080 

5.0 4,000 6.3 6,620 7.6 10,364 9.6 . 16,720 
5.1 4,160 6.4 6, 880) 7.7 _ 10,670 9.8 17,360 

5.2 4,320 6.5 7,150 7.8 10,980 10.0 18,000 

5.3 4,490 6.6 . 7,430 7.9 11,290 10.5. 19,600 

5.4 4,670 6.7 7,710 8.0 11,600 11.0 21,200 

5.5 4 , 860 6.8 8,000 8.2 12,240 11.5 22,920 
. 5.6 5,060 6.9 8,290 8.4 12,880 12.0 24,670 

5.7 5,260 7.0 8,580 8.6 13,520 13.9 28,360 

5.8 5,470 7.1 8,870 
| 

1 Flood in July changed channel. 

Rating table for Wisconsin River near Necedah, Wis., from July 6 to Decem- | 
. ber 12, 1908. 

| Gage Dis- . Gage Dis- | Gage Dis- Gage . 
height. charge. height. | charge. height. charge. height. | Discharge. 

. Feet. Sec- feet Feet. Sec. feet. | Feet. | Sec.-feet. Feet. Second-feet. 

[ 
4.8 4,200 6.1 6,730 7.4 10,440 9.2 16,480 

4.9 _ 4,350 6.2 6,970 7.5 10,760 9.4 17,160 
5.0 4,510 6.3: 7,220 7.6 11,080 9.6 17,340 | 

5.1 4,680 6.4 7,480 7.7 11,410 9.8 18,520 

5.2 4,860 6.5 (,750 7.8 11,740 10.0 19,200 

5.3 5,040 6.6 8,080 7.9 12.070 10.5 20, 900: 

5.4 5,230 6.7 8,320 8.0 12,400 11.0 22,600 

7 5.5 5, 430 6.8 8, 620 8.2 13,080 11.5 24,300 
5.6 5,630 6.9 8,920 8.4 13,760 12.0 26,000 
5.7 5, 840! 7.0 91, 220 8.6 » 14,440 12.5 27 ,700 

5.8 6,050 7.1 9,520 8.8 15,120 13.0 29,400 

5.9 6,270 7.2 9, 820 9.0 15, 800 14.90 32,800 

6.0 6, 500 7.3! 10,130 

-_ Rating table for Wisconsin near Necedah, Wis., from January 1 to December 
31, 1904. : . 

Gage Dis- Gage Dis- Gage Dis- | Gage. Dischar, 
. height. charge. height. charge. height. charge. |! height. ischarge.- 

aH 
_ 

Feet, Sec.-feet Feet. Sec.-feet. | ‘Feet. | Sec.-feet. Feet. Second-feet. ' 

4.0 1,800 5.4 4,880 6.7 8,500 9.0 15,400 
4.1 23000 5.5 : 5,130 6.8 &, 800: 9.2 16,000: 

4.2 2, 200 5.6 5,380 6.9 9, 100 9.4 16), 600: 

4.3 2,400 5.7 5,640 7.0 9,400 9.6 17,200 
4.4 2, 600 5.8 5,900 7.2 10,000 9.8 17, 300 . 

4.5 2,810 5.9 6,170 74 10,600 10.0 18,400 

4.6 3,020 6.0 6,440) 7.6 11, 200 10.5 . 19,900 

4.7 3,240 6.1 6,720 1.3. 11,800 11.0 21, 400: 
- 4,8 3,460 6.2 7,010 8.0 12, 400 11.5 23,610: 

4.9 , 3,690 6.3 7,800 8.2 13,000 12.0 25, 860: 

5.0 3,980 6.4 7,600 8.4 13,600 12.5 28:, 230 

5.1 4,150 6.5 7,900 8.6 14,200 13.0 30,750 

5.2 4,390 6.6 8,200 8.8 14, 800 13.5 38,450 - 

5.3 4,680
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: | Rating table for Wisconsin River near Necedah Wis., from jganuary 1, 1905, to 

| | December 31, 1906. . 

: Gage Dis- Gaze Dis- Gage Dis- | Gage Discharee 
height. | charge. height. |- charge. height. | charge. height. iscnarge. 

Feet. | Sec.-/eet. Feet. See.-feet.: Feet. Sec.-feet. Feet. Second-feet. 
. -4.00 1,800 5.50 5,130 7.00 9,400 9.80 17,800 

4,10 2,000 5.60 5,380 7.20 10,000 10.00 18,400 
4.20 2,200 '  §.70 5,640 7.40 10,600 10.50 19, 900 
4.30 2,400 5.80 5, 900 7.60 11,200 11.00 21,400 

4.40 2,600 5.90 6,170 7.80 11,800 11.50 23,610 
4.50 2, 810 6.00: 6,440 8.00. 12,400 |1. 12.00 25, 860. 
4.60 3 , O20 6.10 6,720 8.20 13,000 * 12.50 28,230 

4.70 3,240 6.20 7,010 8.40 13,600 13.00 30,750 
4.80 3,460 6.30 7,300 8.60 14,200 13.50 38,450 
4.90 3,690 6.40) 7,000 8.80 14,800 . 14.00 46, 200 

5.00 - 8,920 6.50) 7,900 9.00 15, 400 15.00 61,800 
. §.10 4,150 6.60 8,200 9.20 16,000 16.00 77,500 

. 5.20 4,390 6.70: 8, 500 9.40 16,600 17.00 93, 300 
5.30 4,630 6.80 8,800 9.60 17,200 18.00 109, 200 
5.40 4,880 6.90 9, ews | 

The last table is applicable only for open-channel conditions. It is based on 23 dis- 
charge measurements made during 1902-1905. It is well defined between gage heights 4.5 
feet and 10.5 feet. The table has been extended beyond these limits. From gage height 
6.3 feet to 11 feet the rating curve is a tangent, the difference being 300 per tenth. Above 

. 11 feet the bank ‘overflows, which causes the discharge to increase at a greater rate per 
foot. 

Estimated monthly discharge of Wisconsin River near Necedah, Wis., '1903 
| to 1906. 

[Drainage area, 5,800 +:quare miles ] . 

. Discharge. "_  Run-off. 

Date. Tf es Rainfall.} 

Maximum. | Minimum. Mean. | “rie. Depth. : 

1903. Sec.-feet. Sec.-feet. See.-fret, | Sec.-feet, Inches. | Inches. 
JARUALTY 2... cece ec] ccc cece cece cl ecececcecesecs 22,600 0.45 0.52 0.36 
FeEDruary .......| cece cc ccc eee cf ec ccceeccesees 22), 550) 44 46 91 
March® ......... 30, 450 sect e ee ee eens 11,859 2.04 | 2.35 2.33 . 
April ............ 10,670 6,015 8,322 1.43 1.60 4.06 
May. .........005- 21,200 7,570 14,492 2.50 2.88 6.238 
JUNE .........08. 19,760 _ 8,540 6,897 1.19 1.33 1.26 

SULY wo... eee eee 21,240 - 3,400 9,022 1.56 1.80 6.11 
AuguSt ......... 12,400 4,125 6,643 - 1.15 1.33 6.26 
September ..... 34, 840 4,860 15, 83 2.73 3.05 . 5.86 ‘ 
October ........ 18, 520 5,840 10, 586 1.838 2.11 2.11. 
November ...... 5,945 4,350 5,007 86 .96 1.09 
December 1-12*. 9,520 55,630 57,798 51.34 5.60 .88 

JANUALY osc ce elece cece eee ees[ece rene eceeeslsee sens ceeccne lees renceteecseleesscucceesecs 33 
PeDruary oo... cece ccc cece ce clec cee eceeeeceefeeetccnccetccul[teeccsvceececslececuceeeecuns 1.20 
March 2... lee eee elec eee cence cesleccescccevcecs|scesecsceccccclecceeccceeccee 1.49 
April ............ 21,100 7,300 ° 12,830 2.21 2.47 2.01 
May ...ceccccegee 28,720 9,400 15,250 2.63 3.03 6.20 . 
June ............ 22,280 5,640 11,350 1.96 2.19 4.81 
JULY co.cc cece 9,700 2,810 5,926 1.02 1.18 3.28 
August ......... 6,170 2,400 3,845 663 . 764 3.21 

, September ..... 10,600 2', 400 5,227 901 1.01 4.53 
October ........ 33, 830 6,179 13, 59G 2.34 2.70 5.70 
November ..... 9,700 3,460 3,698: . 982 1.10 225 
DeCEMHCL 12... cece cece cece cece eee eee e een teetceelecseessescsecclessssceecesessl = 1.86 . 

1 Rainfall for 1903 is the average of the recorded precipitation at the following stations: 
Antigo, Koepenick, Stevens Point, Wausau, Amherst, Grand Rapids, and Medford. 
‘That for 1904 includes the same stations, except Medford and adding Minocqua and 
Prentice. . 

2 Histimated. 
. 3’ March 1 to 9, inclusive, estimated. 

4 River frozen December 13 to 31. 
5 Twelve-day period. | | -
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‘Estimated monthly discharge of Wisconsin River near Necedah, Wis., for 1903 . 

to 1906—Continued. | 

. Discharge. Run-ott. 

Date. » | Por s uare | Rainfall. 
| . | Maximum. | Minimum. Mean. mile. | Depth. | . 

I 

stent, | seer et | Seenfet | Seon | Inoken | | . Sec.-feet. Sec.-f et. Sec.-feet. Sec.-feet. Inches. | Inches. 

1905.7 a, , 

March 21-30 .... 25,500 3.920 9,037 1.56 1.80 1.29 
April ........... 35,370 6,170 15,790 2.12 3.03 1.76 

May ......cceeee 17,800 6,305 11,060 1.91 2.20 4.18 
JUNE ........006. 93 ,300 7.300 23,3820 4.02 4.48 7.54 
July ........008-- 15,700 4,150 8.711 1.50 1.738 2.64 

August ........ 9,700 3,920 6,099 1.05 1.21 5.47 . 

September ..... 13,600 | 4,630 7,419 1.28 1.42 3.44 . 

October ........ 9,400 . 3,240 5,748 991 1.14 1.938 

November ..... 5,900 3,460 4,667 - ,805 0.90 1.72 

December ..... 14,800 4,150 8,888 1.58 1.76 1.18 . 

THE YAP. |..cccccccceccclece cree ccccceel ec eres seeseeelsececcncecercelsenscseeeccees 82.29 

| 1906. | 

April ............ 35,400 12,100 221,600 3.90 4.35 1.58: 
May ..........2- 14,600 7,010 10,500 1.81 2.09 4.17 

JUNE co.cc ceeeeee 14,600 6,170 10, 800 1.8 2.08 5.63 , 

SULLY co.cc cee econ 13,000 2,810 6,570 1.18 1.30 2.37 

August ......... 12,100 3,240 5,240 . 903 1.04 4.25 

September ..... 8,800 3,690 5,140 886 .99 2.99 

October ........ 9,700 2,600 4,840 834 96 2.84 
_ November ...... 15,100 4,150 6,760 1.17 1.30 3.19 

‘ December 1-19'. 13,900 6,040 8,160 1.41 1.00 1.86 

1907. | 7 

JANUALY cecccecleccceccceccces|eccccecccces|seecceencceee[sceesseseecaeleneeceeeseeees 1.61 

FPeDruary ...cec fesse sec ee ccc ee [ese ee cc ccencelecesccccccrecslsccessseseseselsesesssacroces 0.37 

March, (a) .... 88,450 7,300 13,000 2.24 2.58 1.61 

ADPIil .......60-- 35,370 10,900 16,075 2.77 2.98 - 2.26 . 

May ...csececeee 13,600 9,100 | 10,900 1.88 2.16 1.65 

JUNE ......eeeee 8,500 5,130; 6,440 1.11 1.24 3.30 

JULY 2... ee eeeeee 10,900 3,575 6,200 1.07 1.23 3.17 

August ......... 4,150 2,200 3,240 0.55 0.63 8.10 

September ..... 17,800 1,800 4,270 0.738 0.81 5.75 

October ........ 7,300 8,000 4,390 0.75 0.86 0.72 

November ..... 5,130 2,400. 3,025 0.52 0.58 0.69 

December, (b) 5,900 1,800 3,025 0.52 0.60 0.75 

. THE YVOAL. |... cece cc cc cee le cece eee sccesleccccecsessene|ceecacseteseee[scsersscsccens 24.98 

1 Discharge values December 17 to 19 corrected for ice conditions. . 

2No estimate for ice period. 
(a) 18-31 only. 
(b) 1-26 only. 

- Note.—Values for 1906 good. |
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Discharge measurements of Wisconsin River at Merrill, Wis., in 1902, 1908, | 
1904, 1905, 1906 and 1907. oo 

| . Area of Mean Gage Dis- 
Date. Hydrographer. | Width. | section. | velocity. | height. | charge. 

1902. | | Square Feet per Seeond 
| Feet. feet. second. Feet. _ feet. 

November 17......) L. PR. Stockman ......]....cccccclecccccccccccleccsccceeecs 7.6. 9,015 
December 10.......).... CO ccccccecsccccacsccleccccccucsleccccceccccclencecccceces 3.38 | 1,394 | 

1903, | | 

January 20t......../.-2. IO wo occ cece ce eee 310 718 1.91 4.05 1,376 
February 161......|.-.. do .........eeeeeeeee| 810 660. | 1.86 3.70 1,250: 
March 20.........../000 CO ccceceeccccececees 344 2,639 3.78 8.90 9,995 
May 177... ........0 feces AO ceeccceccccccccece 332 2, 232 3.54 6.85 7,893 
Jume F772... 0... ele ees GO Lecce cece cece ceces 308 1,269 1.78 4°72 2, 258- 
July 13... 0. cee lee) CO coc ce cc ec c ccc ccece 305 1,424 2.10 5.70 2,993. 
AUBUSE 227, cece clones GO cocci cece cc cc eccee 283 1,115 2.36 _ 5.00 2,638 

\ September 11......| E. C. Murphy ........ 343 1,759 3.19 6.66 5,614. 
October 24.........| L. R. Stockman ...... 334 1,594 2.61 6.08 4,159. 

: 1904. | | | a 

May 122............| E. Johnson, Jr........ 334 2,220 | 3.71 7.85 8,242 . 
JUNE Be cc ec cc ccc cece lee es AO secccccncccccccecs 334 2,286 4.19 8.25 9,587 
July 157... 0. ccc lene) CO colic cece cc ceece 334 1,366 1.98 5.30) 3,107 

September 21......)..-. GO cccccccccccecccces 312 1,210 1.91 5.01 2,312 
October 14.........| Ff. W. Hanna ........ 327 ' 2,333 4.42 8.25 10, 323. 
November 301.....| E. Johnson, JD eeees eee! 306 1,237 1.85 4.97 2,204 

1905. 

April 10............| S. K. Clapp .......... oot 2,189 3.84 7.8 8,396. 

May 26.....cccccece loess GO ccecceeceeccceeeee| 824 1,679 2.69 6.25 4,519 
June 10............., M. S. Brennan ....... 334 2,334 4.06 8.17 9,478. 
JULY 10....... ccc ee fees CO cece ec cece eee eee 332 1,596 2.73 6.48 4,357 

1906. : 

January 242........).0.. GO cascccccccnccecees 331 1,090 1.80 5.92 1,980: 
ADYil 237... cece cee feces AO cecccccscccecccees 334 2, 300 4.34 8.26 10,000- 

1907. 
April 4 ............| A. H. Horton ........ 328 2,417 (4.93 8.47 11,215. 
June 13 ...........| G. A. Gray .?%........ 324 1,348 2.26 5.68 3,084 

. JULY 12... cece cece fe eens GO cecccec cscs ee ees 316 |- 1,175 2.07 5.33 2,461 
AUZUSTE 14 oo... eee fee eee) ACO cee cc ccc cece eee 292 924 . 1.68 4.62 1,573 
September 17 .....)....6. GO wcrcccccccsecces 293 1,021 1.82 5.00 1,876 

1Partly frozen. | Z 
2 Affected by log jam. . 
8 Partly frozen; discharge about 50 per cent of open channel. 
4Logs running. os 5
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Mean daily gage height, in feet, of Wisconsin River at Merrill, Wis., November 

| : 16, 1902, to December 31, 1907. oe 

1902. 1903. 

Day. — nn es | oe 

Nov. | Dec Jan. Feb. | Mar] Apr. aay. rane, July, Aug. sone | Oct. Nor, | Dee. 

I a cS SE . 

Lo cccccccccec{sceccc[eceses| 8.65 | 3.80 | 3.70 | 6.73 | 6.65 |......] 7.05 | 4.80 |......] 6.50 | 5.85 5.10 
ly saleeeeee| 3-70 | 8.80 | 3.70 | 6.70 | 8.30 |......] 7.65 | 4.30 | 5.50 | 5.90 | 5.60] 5.10 

| Bo. cccrccessfeceeee(eceeee] 8.85 | 3.85 | 3.80 | 6.55 |......]......1 7.65 | 4.90 | 5.701 | 6.90 | 5.30 | 5.25 
Zo ccccccccece{eceecs(eceeee] 3.80 | 3.80 | 3.75 | 6.65 |......]....../ 8.70 | 5.60 | 5.801 7.85 | 5.30 | 5.10 
Be cc ccccccccalececcc{ecsece| S070 | 3.85'] 3.80 | 6.75 |......1......] 8.80 | 6.55 | 6.00 | 8.00 | 5.30 5.25 

GB. cc ccccccccclecccec{eccees| 3.70 | 3.85 | 3.70 | 6.70 |......]......] 8.70 | 7.45 | 6.10 | 7.80 | 5.75 5.15 
To ccccccccect{ecccccleceees] S70 | 3.90 | 3.80 6.80 |......|...-.-| 3.30 | 7.35 | 6.10 | 8.85 | 5.30 5.20 

Bo ccccccccceleccces{eceee-| 3.70 | 3.80 | 3.75 | 6.90 |......]......] 8.10 | 7.25 | 6.50 | 8.55 | 5.10 5.20 

. Do cccccccccce{secces|seeeee| 3-65 | 3.90 | 3.75 6.75 |e cceesleweeee| 7.70 () | 6.60 | 3.35 | 5.20} 5.15 

WO. .ccccccccccleceee| 4.00 | 3.65 | 3.85 | 3.90 | 6.70 |....-eleneees 7.60 |......| 6.80 | 3.20 | 5.10 5.05 

V1. ocecccccccclecee--| 3.95 | 3.70 | 3.55 | 4.05 | 6.75 |......1......] 7.50 |......) 6.90 | 7.70 | 5.30 4.95 

Jo... ec leeeeee] 4.00 | 3.70 | 3.85 | 4.20 | 6.55 |......)......] 7.80 ]......) 9.10 | 7.25 | 5.25 | 4.70 
woe. | 4.00 | 3.80 | 3.75 | 4.75 | 6.05 [......]......] 6.80 |......) 9.40 | 7.385 | 5.25 | 4.90 

Oo wali o2..] 3.85 | 3.75 | 3.70 | 5.00 | 6.70 |......)......) 5.50 |....../10.00 | 7.10 | 5.25 | 4.30 
LB. occcaccccccleceeee| 3.65 | 3.65 | 3.75 | 5.05 | 6.75 |......]...--.] 6.00 |....../11.10 | 7.10 | 5.05 5.30 

1G. ..cceceeeee| 3.60 | 3.85 | 3.50 | 3.80 | 5.05 | 6.90 |......]......| 5.40 |......]11.50 | 6.75 | 5.50 | 4.55 

| 17... .........| 3.80 | 3.85 | 3.70 | 3.90 | 5.50 | 6.85 |......]......] 5.50 ]......110.80 | 6.60 | 5.35 | 5.00 
19........----| 2.50 | 3.90 | 3.70 | 3.75 | 5.55 | 6.7K |......]......] 5.40 |......}10.10 | 6.60 | 4.65 5.10 

, 19... ..ccecee-| 2.05 | 3.85 | 4.20 | 3.55 | 7.90 | 7.10 |......] 5.15 | 5.15 |......] 9.40 | 6.60 | 4.75 5.10 

on... ...| 1.90 | 4.05 | 4.00 | 3.70 | 8.35 | 7.20 |......] 5.20 | 5.55 |....../ 8.906 | 6.35 | 4.85 | 5.20 
1... .........| 1.90 | 3.80 | 3.85 | 3.65 | 8.30 | 7.10 .......| 5.55 | 4.65 |......) 8.50 | 6.35 | 4.75 | 5.20 | ' 

| 9... | ||| | 1.55 | 3.80 | 4.00 | 3.85 | 8.00 | 6.80 |------| 5.60 | 4.90 |......] 8.16 | 6.35 | 4.55 | 4.80 

93 cvcccccess| 1.05 | 3.75 | 4.00 | 3.45 | 8.25 | 6.75 |------ 6.00 | 5.40 |......| 7.90 | 6.40 | 4.60 4.80 

D4... eccceceel -90 | 3.85 | 4.00 | 3.65 | 7.50 | 6.80 |......| 6.45 | 5.10 |......) 7770 | 6.15 | 4.70 5.10 

25............| 1.05 | 4.05 | 4.10 | 3.70 | 7.85 | 7.05 |......| 6.40 | 4.65 |......) 7.16 | 6.05 | 4.90 | 5.00 
6............]| .5d-| 3.95 | 4.05 | 3.70 | 7.00 | 6.10 |...-.-] 5.85 | 5.10 |......) 7.20 | 6.00 | 5.35 5.20 

OT... ec cccee| 015 | 3.90 | 4.00 | 3.60 1 6.65 | 6.35 |......] 5.35 | 4.10 ]......) 7.20 | 5.85 | 5.25 5.50 
| Q2............} .05 | 3.80 | 3.85 | 3.65 | 6.05 | 6.50 |......] 5.85 | 4.50 |......] 7.05 | 5.75 | 4.85 | 5.60 

99. .....cecee-] e101] 3.70 | 3.95 |......] 6.80 | 6.85 ]......] 6.30 | 5.60 |......] 5.40 | 5.86 | 4.86 | 5.50 
20... ccc ccclecceee!| 3.70] 8.90 |......] 6.45 | 6.00 ]......]| 6.75 | 4.50 [......) 6.05 | 5.95 | 5.05 5.8) 
Boece ceccceeleceeee| 3.70 | 3.85 [o.....] 6.70 [occ ce efewe eee [eeeeee| 4.80 [......[..20--| 5.60 [......] 5.00 

. sg ign 

Day. | Jan. | Feb. | Mar. | Apr. | May. Save | duty | Aug. Se. | Oct. | Nov. | Dec. 

a ITP at 

1904. 

. Liccccccesceeee| 5.90 5.65 5.90 5.90 7.55 | 7.55 6.75 5.15 5.05 6.15 6.70 4.86 

Zircecccccesses| 6.00 5.65 | 5.96 5.85 7.10 | 7.25 6.80 5.20 4.90 6.25 6.60 5.20 , 

Siccccecccceces| 6.05 | 5.60 5.90 5.90 6.80 | 7.30 6.60 | 5.10 | 5.95 6.70 | 6.25 4.85 

. Ae cccccccceesee| 6.10] 5.55 | 5,90 5.85 | 7.05 | 7.70] 6.20 5.00 | 7.80 5.85 5.90 | 4.85 

. B.....ceeeceee| 6.10] 5.70] 5.90} 5.90] 7.30] 8.05 | 6.25] 5.05 | 6.90} 6.40] 5.75 | 4.75 | 
Grccecceceeeeee| 6.00 5.70 5.85 6.40! 6.75 | 8.30 6.20 5.25 6.25 5.90 5.70 4.95 

Too cevcceee.| 5.75 | 5.60] 5.95 | 6.35] 6.75 | 7.80 | 6.20 | 5.20] 7.05 | 5.60 | 5.55 | 4.30 

Bivcececeeeeeee| 5.80] 5.80} 5.85 {| 6.65 | 7.05 17.85 | 6,35 | 6.65 | 7.00} 6.70) 5.15) 5.15 

G........222---] 5.50 5.80 | 5.90} 7.20 8.40 | 7.55 6.70 5.10 6.75 7.75 4.70 | 5.00 

10.............-| 5.85] 5.75] 5.90] 7.15] 8.20) 7.85 | 6.95] 5.20) 5.90 | 10.10 | 4.55 | 5.00 

Ll]... ccccececeee| 5.55] 5.85] 5.90] 7.15 | 7.90 | 7.00 | 7.20] 5.30 | 6.15 | 10.40 | 4.40) 4.65 

12........ce0.ee] &.70 | 5.751 5.90] 6.75 | 7.95 | 7.556] 6.55 | 6.20] 6.60] 10.15 | 4.75 | 4.45 

18........02--6-) 5.75 6.10 5.80 6.80 7.70 | 7.25 5.45 | 7.15 | 6.15 | 9.05 5.90 4.80 

Td. .cccsceceeeee| 5.70 | 5.55 | 5.80 6.65 | 7.95 | 6.50) 6.00 | 5.50 5.95 | 8.30 | 6.00 5.05 _ 

TD... cece ee eee] 55 5.60 5.90 6.35 7.70 | 6.20 5.75 5.30: 5.95 7.551 4.60 5.20 
1G..............| 5.60 | 5.65] 5.85] 5.85 | 7.90 | 6.10) 5.60] 5.70] 5.90) 7.15 | 4.50 | 5.30 
V7... cee ee eeeee| 5.60 | 5.95 5.90 6.45 7.40 | 6.05 5.80 | 6.65 5.90 6.90 4.55 | 5.20 
18..............{ 585 | 5.90] 5.75 | 6.30] 6.55 | 6.10] 6.05] 5.90] 5.95] 6.90] 4.55] 5.20 
TD. ce gececeeeveel 5.65 5.90 5.65 6.35 | 6.75 | 6.50} 4.50 | 5.75 5.90 | 6.95 4.75 5.10 

; QD. cee cecceceee| 5.60 6.15 5.70 | 6.15 6.75 | 6.20 4.60 | 6.40 | 5.20 6.25 5.05 3.05 
QWerci.csceeeeee| 5.70 5.85 | 5.75 6.05 6.85 | 6.05 5.10 | 6.10 5.35 6.35 5.10 3.20 

Q2.......000---.| 5.65 | 5.95 | 5.80 6.05 | 7.05 | 6.10 |) 5.20 6.20 | 5.05 6.30 5.25 5.70 
‘ Wiccrccesceeeee| 5.60 §.90 | 5.35 6.10 7.05 | 6.06 5.30 6.15 | 5.50 | 6.65 5.10 5.25 

Qh. .......0.-0--|) 5.50 |. 5.90 5.75 7.00 7.05 | 7.25 4.90 5.85 | 6.80 6.55 4.95 5.20 
Qh. .cecccecceeee| 3.85] 5.90] 6.00 8.10 8.10 | 5.60 4,50 5.80 | 7.10 | 7.10 4.75 5.45 
O6.........00e--| 5.55 | 5.90 | 5.85 | 8.35 | 10.10 | 6.00 | .4.60 | 5.70] 7.75 | 7.20] 4.95] 5.05 
QM ircccccccseees| 5.55 5.90 5.85 8.45 | 10.60 | 6.25) 5.40 6.00 7.15 | 6.90 5.45 5.60 
QWirccscececeeee| 5.55 5.90 | 5.70 8.50 9.80 | 7.25 5.10 5.50 7.20-| 6.75 5.15 5.95 
29...........---| 5.55 | 5.95 5.80.) 8.20 9.05 | 6.80 5. 50 5.90 6.40 6.85 5.15 5.60 
BO... .ccceeeee-e| SDF 1.......] 5.70 7.75 8.60 | &.30 A.70 6.35 6.10 | 6.65 4.85 5.50 
Bl... c cece e eee) GSO I......,! 5.0 1.......) 7.95 J....-.' 5.50 5.05 '.......) 6.85 '.......) 5.15 
A 

1 Chain gage stolen.
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, Mean daily gage height, in feet, of Wisconsin River at Merrill, Wis., November. 
* 16, 1902, to December 81, 1906—Continued. 

Day. | Jan. | Feb. | Mar. | Apr. | May. June July. | Aug. | Sept. | Oct. | Nov. | Dec. 
; 

1905. , 
Liw.sc wees ee eee) 5.20] 5.25 5.33 | 8.90 | 5.13 [5.801 7.40 5.05 | 6.10 | 6.20] 6.20) 5.20 
Zocccccceeccece! 4.95 5.00 5.35 8.80 5.70 | 5.70 7.30 5.45 6.20 | 6.00 6.30 5.70 Bicsscesceseeee| 5.20 | 4.90 | 5.20] 9.20] 6.20] 5.90| 7.501 5.35 6.15 | 6.20) 5.60 | 5.60 . 4........0000--/ 5.70 | 5.15 | 5.40] 8.90] 6.10 |5.50| 7.60] 5.35 6.70 | 6.00 | 5.25 5.80 , B..ccceeeseeeeel 5.85] 5.50] 5.251 8.80] 6.25 | 7.60 8.00 | 5.95] 6.70! 6.05] 5.80] 5.40 
6..........2--.| 5.40 | 5.35 5.35 8.80 | 6.40 [10.40 8.20 6.10 | 6.25 6.00 5.35 5.25 
Tececcsccecsses| 5.20 8.15 5.55 8.30 6.45 {10.00 7.70 6.85 6.00 5.30 5.10 5.55 
Beececcceceseee| 5.45 | 5.25) 5.15 | 8.201] 7.20 | 9.00 7.80 | 6.00 | 6.25! 5.30 5.55 5.55 
Dircccccccceeee] 5.15] 5.10 5.20 8.60 6.70 | 9.00 8.00 6.25 | 6.10 4.30 &.46 5.35 10..............| 5.03 | 5.40 | 5.65] 7.801 6.45 8.40 | 7.20; 6.40) 6.30] 4.90] 5.90 3.75 T1..............[ 5.35] 5.20] 5.45] 7.40] 6.95 | 8.50. 6.85 | 6.051 6.15 | 6.15] 5.80] 5.70 

, 12..............| 5.50 | 4.95 5.05 | 7.20] 7.20|]8.401 7.051 5.751 6.30 6.80; 5.15 5.55 1S... cc. cee ee eee) 5.50 5.20 5.45 | 7.40 6.90 | 7.80 6.20 6.00 | 6.65 6.45 5.30 5.60 14. .......0.....] 5.90 | 5.25]. 4.70] 7.00 |. 7.40 | 7.80 6.30 | 6.15] 6.40 | 6.551 5.00] 5.60 15..............] 6.00 5.15 4.70 6.90 7.60 | 7.60 6.80 5.90 6.05 5.90 5.20) 5.35 . . 16........,.....] 5.95 | 5.50} 4.95] 7.20] 7.60]8.10| 6.50| 6.05 6.40 | 6.15 | 5.65] 5.70 LT. cece eseeeeees! 5.75 | 5.70] 5.05) 7.401 7.80 10.40 | 6.30} 5.90 | 6.66! 5.85] 5.70] 6.15. 18..............] 5.95 5.65 5.25 7.00 7.80 110.60 6.55 6.40 6.45 6.25 5.75 5.50 19..............] 5.65 5.55 5.25 | 6.45 7.50 110.60 5.05 6.25 6.90 | 6.65 5. 85 5.60 RD. eeececeseeees| 5.15 | 5.85 | 5.25] 6.45 7.30 | 9.60 | 5.65] 6.20! 7.35 6.85 | 5.451 5.65 21..............| 5.15] 4.30) 5.50! 6.45) 7.09 9.20 | 6.45] 5.901 6.701 6.70] 5.75 | 5.75 22........6..6-.| 5.60 5.20 4,95 6.05 6.75 8, 60 6.00 6.80 7 30 6.70 6.75 5.75 | OS. .sseesseeeees| 5.80] 5.75 | 4.95] 5.95] 6.80 | 8501 5/50 | 6 50 6.90; 6.80} 5.75} 5.45 — Rb. ee eeeeeeeees| 6.05 | 5.80] 5.35] 5.60] 6.40 8.00 | 5.40] 4.80] 6.80! 6.15 | 5.60 8.55 2D. ccweecceeeses| 6.15 5.60 4755 5.75 6.45 | 7.60 5.20 0.55 | 6.50 6.30 5.70 5.90 26. ....ec ence eee | 5.85 5.15 | 5.75 | 6.201] 6.30 | 6.90 5.10 6.35 | 6.25 | 6.701 5.201 6.25 QT. .eeseseeeeess| 5.85] 5.651 6.05! 5.90] 6.35 7.60 | 5.651 6.401 6.55 | 6.55 4.80 | 5.90 . 28... eee eeeeeee| 5.25] 5.951 7.40! 5.65 6.35 | 7.501 5.80 | 6.25 6.15 | 6.90.1 5.15 5.60: ; 29. .cceececeeeee) 5.10 ]......./ 8.00] 5.951 6.25 6.75 | 5.60 | 5.75 | 5.95 | 6.50 5.65 5.85: 30...........2..] 5.05 [......./ 8.60] 5.45] 6.25 17.05 | 575 | 600 6.45 | 5.70} 5.50] 5.70 . 31..............) 5.15 lo......] 9.50 seceeee) 6.00 0.0... 4.80 6.90 '0...... 5.80 '.......1 5.40 TTT aaa EEE i re Oa 
Note.—No ice record at this station. 

Daily gage height, in feet, of Wisconsin River, at Merrill, Wis., for 1906. . 
a a 

ee Day. | Jan. | Feb. | tar. | Apr. | May. June | July. | Aug. | Set, Oct. | Nov. | Dec. . 
a
 

. 1906. 
| | 1..............| 5.6 5.5 | 5.75 5.65 7.35 {6.55 | 6.65 4.45 | 5.85 | 3.5 6.05 5.9 Qececcececceee.| 5.75 5.9 5.7 5.7 7.63 | 6.63 6.43 4.6 6.45 4.5 5.7 5.8 Brsccccccceceee| 6.45 5.9 5.45] 6.15] 7.8 | 6.45] 7.0 5.2 6.4 4.8 6.0 5.6 Bese ceceeceeee| 6.3 5.9 5.2 6.7 7.6 | 5.851 7.2 5.3 6.35 | 5.0 5.95 | 5.5 Deccaccccccceee| 6.85 5.6 5.75 | 7.65 7.75 | 7.35 6.85 5.45 | 6.15 4.75 5,0 5.7 Gorccececeeeeee| 5.95 5.65 6.0 7.45 7.75 | 8.15 6.55 | 5.051 5.9 5.05 5.75 5.6 Tocsacececesees] 5.8 5.5 5.65 7.6 7.3 8.25 6.95 5.05 | 5.6 4.85 5.45 5.45 | Bi ccscececeees.| 5.7 5.8 5.9 7.5 6.8 7.95 7.5 5.1 5.3 4.45 5.85 5.3 Divecccseccceee| BS 5.6 5.8 8.0 6.45 | 8.1 5.7 5.15 | 5.0 4.75 | 5.65) 5.3 10..............| 5.55 5.9 5.4 9.75 6.75 | 7.75 5.75 5.6 5.0 4,15 | 5.25 4.8 . l1..............] 6.056 5.8 4.95 | 9.8 6.95 | 7.5 5.7 5.5 4.8 5.3 5.35 5.5 12..............| 5.95 | 5.65] 6.0. 9.75 | 7.0 17.5 5.8 5.9 4.7 5.25 | 4.9 | 5.4 — 13..........06..| 5.751 5.65] 5.6 | 10.0 6.6 6.7 5.65 4.8 5.55 | 5.3) 5.2 5.7 14..............| 5.8 5.55 | 6.15 | 10.05 6.65 | 6.4 5.8 5.2 5.6 5.0 5.0 5.0 1d........00000e| 5.65] 5.7 5.8 9.95 | 6.65 | 6.1 5.5 5.05 | 5.65 | 4.35 5.65 5.45 16......e000--.| 5.95 | 5.25 5.9 9.45 6.7 | 6.1 4.55 | 5.6 5.7 4.85; 5.38 5.45 TT... cece eee eee | 6.85 5.05 | 6.05 | 9.2 6.95 | 5.7 5.6 5.15 | 3.75 | 5.15 | 6.451. 5.4 18..............| 6.15 5.1 5.75 | 9.25 | 6.4 | 5.55 5.23 | 5.2 5.05 | 5.3 5.15 | 5.55 ; . 1D... ccs eee eee) 5.65] 5.2 5.6 9.5 6.55 | 5.85 | 5.251 5.05 | 5.45 5.95 | 5.451 5.5 20. cee eeccecees| 5.65 5.3 5.6 9.55 6.8 6.4 5.15 3.3 5.4 5.1 5.55 5.1 Qlececcceeeeeee| 5G 5.75 | 5.9 9.4 7.2 | 6.65 5.05 | 5.6 5.4 5.9 5.75 | 5.4 Bro ccccececeseee| 5.75 5.85 5.75 9.15 6.95 | 5.8 4.15 6.55 | 5.75 5.6 5.7 4.95 BB. ccccecsseeeee| 6.0 5.8 5.8 8.85 6.6 (5.751 3.5 7.55 | 6.5 5.6 5.25 5.0 24 ccc eeceeeeeee! 5.6 5.65 | 5.85 | 8.25 / 6.55 | 6.15 5.5 7.15} 4.45] 5.85] 5.1 4.85 25. ssesereeseeee] 5.2 | 5.95] 5.6 | 8.25] 6.95/67 | 5.551 6g 5.55 | 6.95 | 5.45) 5.35 WGeeeeeseeeereee] 5.5 | 5.7 | 5.95] 8.0 | 7.05] 6.2 | 515] 8.45 5.1 | 6.65] 5.4 | 5,4 | BT. eeeeeeeeeeee| 5.9 | 5.5 | 6.15') 7.55] 6.4 6.1 | 4.35] 7.75| 5.35] 6.5 | 5.5 | 5.6 - 28..-.........../ 5.6 | 5.95] 5.7 | 7.3 | 6.8 | 6.05] 4195 7.0 | 5.0 | 6.15] 6.1 | 5.7 QB. cece eeceeee] BT |o......) 5.85 6.95 6.55 | 5.9 5.15 | 7.1 5.15 | 6.0 6.3 5.5 30............../ 5.5F 1.0.0...) 58 7.4 7.2 16.42 | 3.8 5.95 | 4.7 6.1 6.3 5.65 B1...........06-] 5.85 10.0... 5.65 J.......) 6.95 /......! 5.9 5.45 |.......) 6.1 J....... 4.8 OO 

8 Note.—No ice record by observer. Probably ice conditions during January to March and December.
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Mean daily gage height, in feet of Wisconsin Riverat Merrill for 1907. 
aa 

Day. | Jan. | Feb. | Mar. | Apr. | May. Yone,| July. | Aug. | Sept Oct. | Nov. | Dec. 

— 
OOOO a 

nr ; , 

1907. 

Licccccccceveee] 4.9 | 5.15] 5.2 [...----] 6.95 | 5.80] 5.9 | 4.8 | 4.1 5.3 | 5.25] 4.4 

Divccscccceeeee| 5.15 5.0 6.2 |.......| 6.85 | 5.40] 5.351 4.95] 3,5 5.5 5.1 4.35 

. Bo cccccsecceess| 5.0 5.2 5.3 |....-..| 7.380 | 7.15 | 5.95 4.75 3.8: 5.5 5.05 3.9 

Ae cccccccecscee| 4.85] 5.1 5.45 | 8.60] 7.05 | 5.20] 5.55] 4.3 4.05 | 5.75] 4.0 4.4 , 

Bicecccccececes| 4.8 §.2 4.75 | 8.50.) 7.35 | 5.80 | 5.6 4.65 4.5 5.45 4.7 4.35 

Go cceccccccecee| 4.95 5,15 5.25 8.55 7.60 | 5.90 | 5.9 4.6 4.15 5.15 4.9 5.05 

To ccccccvccsee| 4.95 | 5.05 5.2 8.10 | 7.25 ' 5.75 | 5.2 4.75 | 4.65 | 4.55] 4.9 | 4.6 

Srcececcceceess| 5.0 5.05 5.1 7.90 8.30 | 5.70 | 5.6 4.3 4.4 5.15 4.85 4.75 

. Deccecccceccees| 5.15 5.2 4.9 7.201 6.90 | 5.55 5.9 3.8 4.25 5.5 5.15 4.8 

1D. cccecccescese| 5-25] 4.95, 5.4 7.10] 6.50 | 5.20] 5.8 4.45 | 3.3 5.45 | 3.55) 4.4 

LL...ccccceeeeeey 4.9 5.0 5.25 |......-, 6.80 | 5.50 5.7 5. 50 4.25 5.2 3.85 4.3 

TQ. ccccccccccees| 5.20 5.1 5.05 |......-] 6.90 | 5.40 5.5 4.55 4.45 5.3 4.75 4.35 

13.0) 5.15 | 6.25 | 5.25 |....-.| 6.55 | 5.95 | 5.35 | 4.85. 4.85 | 5.35 | 3.05 | 4.35 

Th. ccccccccceees| 5.05 | 5.2 5.1 |.......] 7.68 | 6.20 5.8 4.3 4.6 4.3 4.2 | 4.7 

15. ..c.ecceeeeee| 5.0 4.95 4.75 |.......| 8.05 | 5.80 5.3 4.25 4.2 4.75 4.3 4.7 

16... .cccccceee] 3.6 | 5.8 | 4.7 [ecceeee] 8.80] 5.85] 5.4 | 44 | 48 | 5.2 | 4.3 | 4.55 
VWVivipcccecseceee| SL 4.9 4.9 |.......| 8.35 | 5.10 5.45 4.3 4.95 5.1 | 4.53 4.25 

18......--000---| 5.15} 5.0 4.75 | 5.95 | 8.05 | 4.70 | 5.65] 4.1 5.1 4.95 | 4.7 4.3 

WD. cccccccccceee| 5.20 5.0 | 5.25 6.20 7.95 | 4.90 5.5 3.8 8.55 5.15 4.35 4.5 

DW csceccccceeel SL 5.03 15 #.45 7.50 | 5.40 3.8 3.95 9.2 4.95 4.9 4.5 

Do cccceceeeeee| 5.05 |] 5.385 [ 5.4 6.20 | 7.05 | 5.40] 5.5 4.4 9.1 4.45 | 5.05 | 4.7 

Qo vcccccccceese] 5.0 5.35 5.15 6.90 | 7.00 | 5.39 5.1 4.65 | 8.9 4.55 4.35 4.45 

Qi cccccccecceee| 5D 3.1 5.15 7.10 7.00 | 5.35 5.5 5.0 7.6 4.9 4.35 4.35 

Qh... cceecceee] 5-25 | 5.1 ]...--.-] 6.90 | 7.25 5.15 | 5.4 5.03 | 7.35 | 4.85 | 4.65 | 4.45 

DW ccececccccsce| Dee 5.1 |....---] 7.20 7.15 | 4.90) 5.35 5.3 6.93 4.9 4.7 3.99 

Worccccccccceee| 5.3 Bl |.....--| 6.75 | 7.20 | 5.25 5.25 5.15 6.8 4.35 4.3 3.75 .- 

OY ccccccccecee| 5.2 5.85 1.......| 6.20 7.05 | 5.20 5.20 4.55 6.35 3.85 5.0 4.1 

DQ. cccvceccccee| 5.385 | 5105 [....0e- 6.55: 6.95 | 5.60 4.95 4.3 6.0 4.05 4.6 3.95 

DQ ccccccecece| DOD Jrcceceeleceeees 6.70 6.55 | 5.15 3.55 4.4 6.0 | 5.15 4.45 4.85 

BO. cece ce eccce| Be® [recevecleoeeeee] 6.75 6.65 | 4.99 4.7 4.7 5.6 5.0 4.5 4.55 

. 4 rary 5.25 eevee neetoeceeeeneteeesene 6.55 eoeevece 4.5 4.55 eeeeeeos 5.1 eoeoesee 4.6 

coches pee; 20s se ees . 

——_— 

- Note.—Reasons are not on record for the intermission of readings in March and April. 

Note.—River open all winter, 1907-8. 

Rating table for Wisconsin River at highway bridge near Merrill, Wis., from 

June 17, 1903, to December 31, 1904. | 

I 

G : . . a . 

; heicht. Discharge. heitht. Discharge. | hewn. Discharge. wee Discharge. 

————————_ | —_—_-—- | | -—— ——— en | | re 

Second- Seconda- | Feet. Secona- . Second- 

Feet. feet. Feet. feet. Jeet. Feet. Jeet. 

4.5 1,485 5.5 8,225 6.5 5.495 8.0 9,565 

4.6 — 1,645 5.6 3,425 6.6 5,725 8.2 10,225 

4.7 1,805 5.7 3,635 6.7 5,975 8.4 10,85 

4.8 1,970 5.8 3,855 6.8 6, 225 8.6 (11,545 

4.9 2,140 5.9 4,075. 6.9 6,475 8.8 12,205 

5.0 2,310 6.0 4,305 7.0 6,725 9.0 12,865 

5.1 2,485 | 6.1 4,535 7.2 7,245 9.5 14,515 . 

5.2 2,665 6.2 4,765 TA 7,785 10.0 16,165 

5.3 2,845 6.3 5,005 7.6 8,345 10.5 17 ,815 

5.4 3,085 6.4 5,245 7.8 8,985 11.0 19,465



: WISCONSIN RIVER SYSTEM. 131 | 

| : fiating table for Wisconsin River at Merrill, Wis., for 1905-6. . 

nee. Discharge, hook, Discharge. ents. Discharge. aaa. Discharge. 

Second- Second: Second- Second. 
Feet. Jeet. Feet. Feet. Feet. feet. Feet. Seet. . 

3.50 790 4.80 1,950 6.10 4,210 7.80 8,480 
3.60 840 4.90 2,090 6.20 4,240 8.00 ¥,070 ° 
3.70 © 886 5.00 2,230 6.30 4,640 8.20 9,680 

. 3.80 955 5.10 2,380 5.40) 4,860 8.40 10,310: 
3.90 1,020 5.20 2,540 6.50 5,090 8.60 |- 10,960 

. 4.00 Ff 1,090 5.30 2,700 6.60 5, 320 8.80 11,620 a, 
4.10 1,170 5.40 2,870 6.70 5,560! 9.00 12,300 
4.20 1,260 5.50) 3,040 6.8) 5,800 9.20 12,980 
4.30 1,360 5.60 3,220 6.90 6,060 9.40 18,680. 

‘ 4.40 1,460 5.70 3,410 7.00 6,300 * 9.60 14,380 
4.50 1,570 5.80 3,600 7320 6,820 9.80 15,080 - 

- 4.60 1,690 5.90 3,800 7.40 7,360 10.00 15,800 
4.70 1,820 6.00 4,000 7.60 7,910 

Note.—The above tables are applicable only for open-channel conditions. It is based 
- on discharge measurements made during 1904-1906._ It is fairly well defined between gage . 

heights 5 feet and 8.5 feet. Below gage height 4.5 feet it is only approximate. 

, Estimated monthly discharge of Wisconsin River at M errill, Wis., for 1904. 

[Drainage agea, 2,630 square miles. } 

. Discharge. . Run-off. | 

Date. Per Rainfall.1 
Maximum./Minimum.| Mean. square Depth. 

mile. . 

| See.-feet. } Sec.-feet. | Sec.-feet. | Sec.-feet.| Inches. Inches. 

| 1904. | | 
JSANUALTY ..cecccccccccccccee 4,535 3,225 3,664 1.39 1.60 0.33 
February ....ccc ccc cc ccaes 4,655 3,330 — 3,749 1.43 1.54 1.20 

: March foo... cece cee cee 4,305 2,945. 3, 889 1.48 1.71 1.49 
ADYVil 2... cee cece cece ee 11,220 2.970 6,242 2.37 | 2.64 2.01 
May 2... ccc ccc ee ccccceccees 18,140 5,610 8,935 3.40 3.92 6.20 
JUNE cocceecc cece cc cccecnceee 10,560 3,425 6,472 2.46 2.74 4.81 
JULY chee cc ccc cece cece ees 7,245 1,485 3,957 1.51 1.74 3,23 
August ....... 0. cc ccc eee 7,110 2,310 3,766 1.48 1.65 3.21 |. . 
September ..............00. 8,985 2,140 5, 000) 1.90 2.12 4.53 0 
October ....... ccc eee e eee 17,480 3,425 7 343 - 2.79 3.22 b.70- 
November  ...........eece0. 5,975 1,410 2,800 1.06 1.18 sa 
December ...............0.. 4,195 1,490 2,566 © 976 1.12 1.86 — 

The year ............| 18,140 1,410 4,865 1.85 25.18 34.87 
. 1906. oS . 

APTI] ........ccccceseeseesee| 16,000 3,320 10,400 3.95 | 4.41 1.49 : | 
MAY  ..eee cece cece cece eeccees 8,480 4,360 6,230 2.37 2.73 4.76 
JUNE co.cc cece cece cece ee cee 9, 840 3,130 5,510 2.09 2.33 5.07 - 
PO Oa 7,300 790 3,450 1.31 1.51 2.39 
AUZUSt oo. cece cece ceeccnees 10,500 1,700 3,770 1.43 1.65 4.91 
September ................. 4,980 925 |. 2,950) 1.12 1.25 2.47 
October .......... cee eee eee 6,180 — 790 2,900 1.10 1.27 2.45 November .. ............0.. 4,640: 2,090 3,170 1.21 1.35 2.60 
OT  — —— 

. 

Note.—Gage heights for 1905 are published in Water-Supply Paper No. 171. Discharge values for 1905 and 1906 are excellent, although logging may affect the results to a slight degree. Ice conditions assumed January, February, March and December. Discharge as given by the measurements on ‘January 2, 1906, is about 50 per cent of the open- - channel rating.
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Monthly discharge of Wisconsin River at Merrill, Wisconsin for 1907. , 

. Discharge. Run-off. | : 

Month. | | | | | Per | Rainfall. 
Maximum. | Minimum. ; Mean. { square Depth. 

| | | | | mile. 

| Second-fect. |Second-fest. \Secondstoet | Second-feet. | ‘Inches. | Inches. 

: January ........ 2,700 1,950 2,390 0.91 1.05 1.24 
February ......| 2,785 2,090 2,700 1.02 1.06 0.54 

| March, (a) .....| _ 2,870 1,820 2,880 0.90 “16 1.45 
April, (b) ......| 10,960 5,900 6,300 2.39 1.74 2.25 
May '............[ 10,160 5,205 6,925 2.63 3.03 1.23 
JUNE .....ceeeeee 6,690 1,820 3,040 1.15 1.28 2.61 

July iiesssscssee| 8,900 1,570 2,870 1.09 1.26 2.81 | 
, August ........- 3,040 1,170 1,630 0.62 71 2.61 . 

| September .....| 12,640 690 3,180 1.19 1.83 6.65 a 
Octéber ........] 3,040 990 2,700 1.02 1.18 0.73 
November ......| 2,620 490 1,605 0.61 68 0.52 

_ December ...... 2,305 1,020 1,495 0,56 64 0.52 

~The year.!.. 12,640 490. 3,097 14.09 14.72 23.16 

(a) 1-23 only. (b) 20 days only. . 

Wisconsin River Near RHINELANDER, WIS. 

: | This station was established December 1, 1905. It is located about. 

8 miles southwest of Rhinelander, Wis., at the highway bridge, about. 

400 feet below Forbes and .Wixson’s dam and power station. 

The channel is straight for 400 feet above and below the bridge. 

. The banks are of medium height, but do not overflow. The bed of _ 

the river is rocky and is permanent; the current is swift. 

Discharge measurements are made from the lower side of the two- 

: span highway bridge; the initial point for soundings is the right end 

: of the downstream railing of the bridge. | a 

A standard chain gage, which was read during 1906 by E. H. Mil- | ' 

| ler and Charles Hagen, is attached to the upstream side of the bridge. 

‘Eength of chain, 18.97 feet, The bench mark is the head of the right , 

| bolt on the upstream side of the top of the right upstream cylinder — : 

- pier. It is marked with white paint and the letters “B. M.” Eleva- 

tion, 13.96 feet above the gage datum. The reference point is the : 

: center of pulley of gage; elevation, 17.12 feet above the gage datum. 

Discharge measurements of Wisconsin River near Rhinelander in 1906 and 1907. . . 
' . . 

1 : 

; Area of Gage Dis- 
Date. Hydrographer. | Width. section. height. charge. 

1908 Feet. Square feet. Feet. Second-feet. : | 

oo Jan 27.........se..1 M.S. Brennan .........| 209 473 2.71 a1,040° 
April17 ...........| Horton and Brennap.. 215 822 4.25 2.580 — 

June 12 ...........| M.S. Brennan......... 216 656 3.60 2,050: 

April 6, 1907... ...| A. H. Horton......... 211 708 3.94 2,393" 

April 6, 1907.......| A. H. Horton .......... 211 785 4.29 | 2) BBB: 
October 17, 1907...| G. A. Gray......c ieee 196 380 2.55 704 
eae 

. | a Narrow strip of ic3 along shore. , 

} 
.
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Daily gage height, in feet, of Wisconsin River near Rhineiander, Wis., for 
. 1905-6... 
eee, . 

| 1905. 1906. . 
Day. |—— —__"r—omomomoss—™—$(0} 

Dec. Jan, | Feb. | Mar, Apr. | May. | Fane. | July. | Aug. | Sept. | Oct. | Nov. | Dec. - 
{ a ot 

1......) 2.5 3.0 2.6 2.8 2.8 3.4 3.1 4.1 2.8 8.1 | 2.4 2.95 { 3.1 , ; Reseeee| 2.4 3.0 2.6 2.5 3.0 3.3 3.2 3.1 2.7 2.4 2.5 3.1 2.15 
3......] 2.25 2.75 | 3.0 2.95 3.0 3.3 2.8 4.0 3.1 3.0 2.5 3.0 3.0 4......| 2.4 2.9 2.7 2.95 | 2.95 | 3.9 3.1 3.6 8.15 | 2.9 2.5 2.1 3.1 
5....../ 3.0 | 2.75 | 2.8 2.4 3.0 3.9 | 3.2 2.1 1.4 3.3 2.8 2.9 2.8 , 6......] 3.1 2.75 2.9 2.9 2.8 4.2 3.6 3.1 3.1 2.6 | 2.8 3.1 2.3 . 
7......| 3.05 |] 2.6 3.1 2.8 3.0 3.4 4.3 3.3 2.9 2.5 1.8 2.9 3.0 
8......| 3.1 | 3.0 2.9 2.4 3.3 3.5 3.9 2.5 |. 3.0 2.38 | 2.9 2.9 2.65 — : 9......) 3.2 | 2.8 2.9 2.7 3.1 3.6 4.3 2.7 3.0 1.7 3.0 2.8 2.9 

(10......1 3.0 2.7 2.55 2.8 "3.2 3.4 4.4 2.8 2.8 |- 2.1 3.0 2.5 2.7 ; 
11......] 3.0 2.9 2.6 2.6 3.9 3.5 3.5 3.0 2.6 2.5 2.98 2.1, 2.9 
12......{ 3.2 2.3 2.1 2.6 4.3 3.6 8.6 3.15 2.7 2.7 2.9 2.4 2.7 ° 13......] 3.1 2.7 2.9 3.0 4.0: 3.3 8.5 2.5 2.9 2.6 2.9 2.9 2.85 
14......] 3.2 2.5 | 2.7 2.95 4.2 3.2 3.4 2.8 2.9 2.4 2.2 2.4 2.8 15......} 3.0 2.7 2.6 3.0 4.3 2.6 3.2 2.6 2.9 2.3 2.5 2.6 2.3 16......1 3.05 2.7 2.65 | 2.7 8.8 | 3.1 3.2 2.85 | 2.9 2.0 2.8 2.45 | 2.6 

' 17....../ 2.85 | 2.9 2.7 | 2.75 4.4 3)2' 2.8 2.8 2.3 2.4 3.15 2.5 2.7 
18......| 2.9 2.7 2.7 2.5 4.1 3.3 2.4 2.8 2.7 2.5 3.0 1.3 2.3 
19....../ 3.1 2.3 | 2.4 2.7 4.5 3.3 3.0 2.85 1.8 2.5 3.0 2.4 29 
BD... 8.1 2.75 2.4 2.3 4.6 3.1 3.1 2.8 2.7 2.5 3.1 2.8 2.5 

"21......| 2.7 2.8 2.45 2.8 4.4 3.2 3.2 2.3 | 2.7 2.7 2.9 2.3 2.7 22......| 2.95 | 2.75 | 2.5 2.7 4.7 3.1 3.5 2.0 2.9 2.6 2.6 2.2 | 27 - 
' 23......| 3.3 2.75 | 2.4 | 2.5 4.0 3.1 3.3 2.2 3.0 1.8 3.0 2.1 2.5 

24......] 2.9 2.9 3.2 2.7 3.9 3.0 2.5 2.9 3.6 2.3 2.9 2.2 2.5 , 
25......| 3.0 2.3 2.7 2.9 3.6 2.95 3.1 3.0 3.1 2.4 3.0 1.4 2.9 26......, 2-7 | 2&8 | 29 | 3.0 | 3.5 | 3.2 1.3.2 | 81 | 2.5 | 2.45/ 3.1 | oa | oe . or... | 29 2.75 |; 2.9 | 2.95 | 3.5 1.8 3.7 2.9 2.8 2.4 3.1 2.8 3.3 -  B......] 2-7 | 2.6 | 8.0 | 2.8 | 84 | 3.1 | 3.1 | 3.0 | 3.2 | 2.4 | 371 | 3:9 | 9°8 29......{ 2-7 | 2.9 J.......) 25 | 3.9 | 5.08) 3.7 | en | 3.25] 28 | 31 | 3a | alg 30....../ 28 | 3.0 |.......) 28 | 3@ | 3.6 | 3.7 | as | so | a6 | 3.1 | 3.1 | aa 
81......| 2.6 ZeT eecccee! BoE leccceoel 3.7 |eccceee! 2.6 ZF Jeccveeed) FO J.......) 2.7 
Note.—No ice record. -_ 

_ Mean daily gage height. in feet, of Wisconsin River at Rhinelander, Wis- 
consin, for 1907. 

eS 

/ Day.. Jan. | Feb. | Mar. | Apr. | May. [sane | July. | Aug. | Set, Oct. | Nov. | Dec. 

1907. 

Li... scceeeeeee| 2.7 2.9 2.6 4.6 3.3 | 4.0 3.1 2.9 1.5 2.6 2.2 1.6 
Qercecsceceeeee] 2.6 | 24 | 25 | 4.4 | 4.12 14.2 | 3.2 | 2.4 | 2.9 | 98 | 218 | 2.9 
Biecccceeceeeee| 2.5 | 2.6 7 2.5 | 4.9 | 3.5 13.6 | 3.2 | 2.2 | 23 | 2.4 | 115 | ala 
Beccccccececees| 00 2.6 2.6 4.5 3.4 3.0 3.1 |. (4) .| 2.3 3.1 2.0 2.2 _ 4 

oo Se cecceccccceee] 2.95} 2.9 2.6 4.1 3.7 | 3.8 3.0 2.9 2.3) 2.9 2.8 2.9 
: Goce ce ccecev eee] 25 2.5 2.4 4.5 3.4 | 3.2 3.2 2.7 9.3 1.7 9.8 2.3 

. Tessssesererers| 23 | 26 | 26 | 4.4 | 4.1 13.6 | 3.4 | 22 1 as | ag | gia | oa 
SB. ..ccscceeeeee| 2.85] 2.6 2.5 3.7 3.4 | 3,2 3.0 2.2 | 1.6 2.9 2.9 1.7 

. Dirscccccccecee| 2.85] 2.7 2.5 3.7 8.6 | 3.9 3.6 2.2 2.1 2.3 2,2 2.2 
10..............| 2.8 2.5 2.5 3.5 3.7 | 3.1 3.2 2.4 2.0 2.8 1.5 2.2 
LL. ccceccccceee| B09 2.6 2.6 3.9 3.6 | 3.1 3.1 1.5 2.7 2.6 2.7 2.2 

. WZ... cc cccceccee) 2.9 3.0 2.5 3.9 4.1 | 3.90 3.2 2.5 2.1 2.6 2.6 2.3 
TB... cc ceccecees| 2.6 3.2 2.5 3.9 4.0 | 3.1 3.38 2.8 2.7 1.4 2.7 2.3 
14..............| 3.0 2.6 2.2 4.2 4.3 | 3.1 8.4 | 2.2) 2.7 2.5 | -2.2 2.2 
15..............| 3.5 3.5 2.5 3.5 4.2 | 3.1 2.6 2.2: 1.0 x38 2.2 1.7 
6. ..cccccceceee| 2.4 3.0 2.5 3.2 | 3.6 2.0 2.7 2.3 2.7 2.7 1 21 2.7 - . LZ. cccccecceceee| BS 2.6 2.6 3.4 4.3 | 2.7 3.0 2.2 2.9 2. 1.5 2.2 18.....cccee00.-| 2.9 3.2 3.0 3.2 4.5 2.5 3.0 1.5 3.3 2.6 2.3 2.7 1D. ....cceceeeee| 3.0 3.2 2.5 3.4 4.7 2.7 3.1 3.1 3.4 2.4 2.2 2.2 De ccecccccceeee| 2.9 2.8 2.5 3.2 4.3 2.7 3.0 2.9 3.7 1.5 2.5 2.7 Qe rcccececscoes| 24 2.5 2.5 3.4 4.0 2.8 2.0 2.9 | 3.8 2.6 2.6 | 2.7 We ccccesccecess| 2.4 2.6 2.9 3.5 4.5 3.1 3.0 2.8 3.9 2.7 2.2 2.3 Wi ccccccccecee.| 2.6 2.6 3.0 3.2 4.2 1.5 3.1 2.7 3.8 | 2.3 2.2 3.1 Qh ce eccccccceee] 29 2.6 2.3 3.5 3.9 3.1 | 3.0 2.3 3.0 2.2 1.4 2.7 QB. cc cccsceceeee| | 2.9 3.2 3.4 3.1 4.2 2.4 | 3.0 1.5 3.4 2.7 2.7 1.7 QB. vc ececscceces? 24 2.5 3.4 3.4 4.2 3.1 3.0 2.9 3.2 2.7 2.2 2.5 QT ccccccccccees| 2.6 2.5 3.6 3.5 3.0 3.2 3.3 2.9 3.2 1.5 QF 2.5 QB.ncccceeeeeees| 28 3.0 3.8 3.7 3.8 3.2 1.6 2.1 3.4 2.4 2.5 2.5 QD. ...ceeeeeeeee] 8.0 |.......] 4.3 3.6 3.5 3.2 2.7 2.3 |.1.6 2.3 2.5 2.5 BO..........20.., 3.0 |.......] 3.8 3.5 3.8 2.6 2.8 2.9 3.2 2.2 2.1 2.7 53 So 2 2 nr 2) lessees!) 27 2B oeeceee) 22 J.......) 25 
Note.—River open all winter, 1907-8. 

. 1 Water standing in pools. “
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| -“RarLroaps. 

The railroad facilities of the Wisconsin river are not excelled by 

any other large river in the state. The Chicago, Milwaukee and St. . 

_ Paul Railroad parallels the river nearly the entire distance between | 

_its mouth and Tomahawk. The Chicago and North-western Railroad . 

crosses the river at Merrimac, Grand Rapids, Wausau, and’ Rhine- 

_ lander besides serving other short stretches. The Wisconsin Central | 

has extended its tracks to the various paper and pulp mills in the vi- - 

| cinity of Stevens Point and also between Nekoosa and Grand Rapids. a | 

The willingness of the railroads to go where there is an assured traffic | 

| is seen at Nekoosa, where, since the development of adjacent water 

| powers, three roads have extended their lines from Grand Rapids | 

south to Nekoosa. 

_ This drainage area is being rapidly cleared and made into farms. 

This fact insures the certain and steady extension of the competing 7 

- railroads into this region. - 

| | | WATER PowERSs. | 

With the exception of a short stretch of 10 miles, the river, for the 

first 138 miles above its mouth, occupies a wide, sandy valley entirely , 

devoid of falls or rapids, but showing a very uniform grade of 1.5 

feet per mile. This fall is sufficient to create water powers but the 

width of the valley prevents the building of dams on account of the 

excessive cost. The flooding damages would also, on account of the . 

_ Jow banks, be excessive. | 

Prairie du Sac Power.—The exception to this condition is found 

between Sauk City-and Merrimac where the river has worn through oo 

a terminal moraine, with resulting high banks. A detail survey of 

this region made in the summer of 1906 by the writer, shows that 

there is a fall of 28 feet between the highway bridge at Prairie du | 

Sac and 4 point seven miles above the Merrimac bridge, a total dis- | 

tance of 15.5 miles. The best location for a dam site was found near 

the north line of Sec. 25, T. 10 N., R. 7 E., at a point 9,000 feet 

above Prairie du Sac. At this point the river is about 1,150 feet | | 

wide and the bed, sand and gravel. It seems certain that a head of 

at least 15 feet could be here developed at reasonable expense. The 

| legislature of 1906-07 granted a charter for a dam at this point. It | 

| is estimated that about 11,000 horsepower can be here developed.
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oe The drainage area tributary is about 1,100 square miles greater 
than at Kilbourn. | 

| Aulbourn.—Between a point about four miles above Kilbourn and 
| one two miles below, the Wisconsin river flows through a relatively 

narrow and deep gorge in the Cambrian sandstone, known as the 
“Dalles.” In this distance the river varies in width from 500 to 40 

| feet in the narrowest part. At this latter point the water has a depth 
of 45 feet. Plate XX gives a view near the Narrows during high 

| and low water. 
SO A timber dam with a crest of 3 feet was for many years used at 

Kilbourn for running a flour mill. The dam was blown out by lum- | 
_ bermen 30 years ago and no use has been made of the power since. 

In 1905 the Southern Wisconsin Power Company was organized to 
. utilize this valuable power. A former legislature had granted a char- 

| ter for a dam with a 15 foot crest with the privilege of 2 feet of flash- | 
boards, giving a total head of 17 feet. The above company have 

- acquired this franchise and all needed riparian rights and plans have _ 
been prepared for a dam to be located a short distance below the 
present dam. The contract has been let for a turbine installation of 
8,000 h. p. A cross-section of the dam ig shown in Plate XXI2 

The river continues to flow in the Cambrian sandstone for the 
entire 68 miles between Nekoosa and Kilbourn, in which distance 

_the river has a fall of 105 feet. This fall, however, is too evenly 
| distributed to furnish good dam sites. Moreover the banks are low 

and sandy. The river has a sinuous course, the outer banks as a rule 
being steep and sandy while the inner ones are low and flat. There | 
are two sites where a head of nearly ten feet could be developed, both 
of which would have large ponds and much overflowed land. 

Necedah Dam Site in Section 36, Township 18 North, Range 5 
| Fast.—This dam site is located just below the mouth of Big Roche 

a Cris river. At this point the river is only 500 feet wide. The 
left bank is formed by perpendicular rocks of Cambrian sand stone 
80 feet high. The right bank, however, is sandy and only 10 feet 

| above low water, making necessary a dyke 1,000 feet long or more. 
| | This site is 6 miles from Necedah, a point reached by both Chicago, 

Milwaukee and St. Paul and Chicago and North-western railroads. a 
Dam Site in S. HB. 4 Section 21, Township 20 North, Range 5 

Hast.—Near the south line of the above quarter section, at what is 
still called “Old Barnum,” there was, many years ago a low dam devel- 

, “1 Designed by D. W. Mead. a
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. oping a head a few feet and probably used for boom purposes. There 

is a small riffle here over a gravel bottom with banks of sand and clay. | 

, While not a good dam site, a head of nearly 10 feet could be secured | 

by a dam 1,000 feet long. In both of the above powers unusual at- 

| tention will need to be directed to constructing the dam so as virtually 

-to give a free river in time of floods. | 

| Nekcoosa.—At Nekoosa, 206 miles above the mouth of the river 

we find the river flowing for the first time in the pre-Cambrian crys- 

talline rock. As a result the river has an increased gradient while 

-eonditions for dam construction are much more favorable. In a dis- 7 | 

tance of 81% miles between the ‘crest of the Grand Rapids dam and | 

| the tail race of the Nekoosa dam the river falls 82 feet, 68 feet of — . 

| | which is already developed by four dams. At Nekoosa a rock crib 7 

dam 17 feet high and 700 feet long develops a head of 17 feet. The 

-dam-extends from an island near the west shore to the east or left 

bank of the river. A view of this dam is shown in Plate XXI. The 

a power house and head gates are located across the narrow western | 

channel. Turbines to the number of 87, rated at 4,560 actual h. p. 

(24 hour day), are installed. The power is used to operate a mod- | 

ern paper and sulphite mill, one of the largest on the river. A view : 

of this mill is shown in Plate XXII. The drainage area above Ne- 
koosa is about 5,700 square miles. The head at this dam could be | 

: increased about 2 feet by blasting out a deeper and larger tail race. . 

| Three railroads compete for the Nekoosa freight, the Chicago, Mil- 

-waukee and St. Paul, Chicago and North-western, and Wisconsin | 

Central. oe | 

| Port Edwards.—The John Edwards Manufacturing company, lo- : 

cated at Port Edwards, owns a fully developed power used to operate 

OO -a paper and pulp mill. A rock crib dam, 10 feet high and 900 feet 

| long, at the head of a long island produces a head of 18 feet. 

| The Company have installed 28 turbines rated at 3,860 actual 

h. p. This power enjoys the same railroad facilities as at Nekoosa. 

| South Centralia.—This dam, a view of which is shown in Plate 

- XXTI. is located two miles above Port Edwards. Its total length © 

is 1,000 feet including 100 feet occupied by a small island. The | 

_ dam is of the rock crib type and 9 feet high. | 

Turbines rated at 1,460 h. p. are installed under a 12 foot head 

and used in the manufacture of pulp and paper by the owners, the 

Centralia Pulp and Water Power Company. The mill is located on 

| the right bank. -
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Fig. 1. NEKOOSA PAPER CO.’S DAM, NEKOOSA, WIS. 
Wisconsin River. Head 17 feet. 

Me 

Be ror age eee eee , 

ee eae 

Fig. 2. SOUTH CENTRALIA PULP CO. DAM AT SOUTH CENTRALIA, WIS. 
Head, 9 feet.
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7 _ The bed and banks are both in the crystalline rock. The latter 
rise to a height of 25 feet above the crest of the dam. From the 

- tail-race of the Grand Rapids Paper Mill, 214 miles above, to the 7 
crest of South Centralia dam, there is a fall of about 8 feet, nearly | | 

| | five feet of which could probably be added to the crest af the Cen- 
tralia dam. | | OO 

This dam and mill are said to be the oldest extant development on oo 
7 the river. It enjoys the same railroad facilities as the two powers be- : 

| ~~ low. » Oe : | | | 
| - Grand Rapids.—One of the largest and most complete paper and 

a pulp mills in the entire State, owned by the Consolidated Paper and | 
Power Company, is located on the west side of the river, within the : 

| city limits of Grand Rapids. This mill was erected in 1902 and its —> 
installation of paper-making machinery has all the recent important | 

| | improvements. Before this mill was constructed there was a total | 
descent of 30.8 feet between the foot of Biron dam, 4 miles above, __ . 

— and the Grand Rapids bridge. Of this amount the new masonry 
and concrete dam of the Consolidated Paper and Power Company | 
develops a head of about 25 feet. Sixteen 40 inch turbines of 6,500 | 

‘4h. p. are already installed, flume space being also provided for the 
development of an additional 1,000 h. p. for future expansion. Prior 
rights of 500 h. p. developed by this dam are owned by the Grand 
Rapids Milling Company, which uses it in the manufacture of flour. | a 

| _ The Pioneer Wood and Pulp Company has certain rights to about oe 
a 600 to 800 h. p. “when the stage of the river will permit,” which | 

. has meant about ten months each year. This power is used by the 
— company for grinding wood pulp. The Grand Rapids foundry also | 
. has rights to about 40h. p. from the same dam. The railling com- . | 

- pany and the foundry both receive their power from the Consolidated . | 
a | Company in consideration for power previously owned by them and © | 

displaced by the present dam. | 
The above described paper mill has the advantage of competition in | 7 

OO freight rates, incident to being served by each of the following rail- 
| ways:—T’he Chicago and North-western; Chicago, Milwaukee and | 

St. Paul; Green Bay and Western, and Wisconsin Central. . | 
A view of the dam and paper mill is shown in Fig. 1 of Plate 

| XXIV. - , a 
| Biron Dam.—About 8 miles above Grand Rapids is located the - 

Grand Rapids Pulp and Paper Company mill. A head of about 12 | 
| | feet is developed at the plant 500 feet below the dam which is 10 |
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feet high and 2,200 feet long. This dam, a view of which is shown 

in Plate XXIV, is mostly of rock crib construction but is partly of 

concrete. It is built in three sections, there being two islands inter- 

) vening. ‘The waste gates are placed on the west (right) side. The — 

| power plant and mill are located at the lower end of a small island | 

| and span the narrow channel between the island and the east (left) | 

oe bank. The company have 18 turbines installed and rated at about. | 

So 8,000 actual h. p. The Company is served by the Green Bay and West- 

| ern Railroad. In the 13 miles between the crest of the Biron dam and | 

a the foot of the next one above, near Stevens Point, Wisconsin River | 

descends 16 feet. The only rapids in this distance is one of 34% feet. | | 

, ealled “Crooked Rift,” about 4 miles above the Biron dam. The | 

| greater part of this fall properly belongs to the Biron power and is. 

| largely developed by the splash boards of that dam. | 

Stevens Point Power.—Owing to the peculiar topography of the 

river valley between Nekoosa and Stevens Point, whereby the adja- 

- cent-tributaries flow for long distances parallel to the main river, 

| and to the decided narrowing of the river valley between these points, | 

- the discharge of Wisconsin River at Stevens Point does not differ 

| greatly from that at Nekoosa. The drainage area at Stevens Point | 

| is about 5,600 square miles. | 

From the crest of the upper dam in the city of Stevens Point to 

the foot of the dam, near the mouth of the Big Plover River 314 miles So 

below, the river has a fall of 42 feet formerly known as Conant’s: | 

| Rapids, 324% of which has been developed at three dams as described 

below. | | | | | | 

| The Plover Paper Company Dam.—The lowest of the three dams 

| is located on the east (left) bank of the river 1,000 feet below the — 

mouth of Big Plover River at a point where the river is nearly 1,500 | 

3 ‘feet wide. Advantage, however, is taken of a large high island at this 

point which reduces the length of the dam to less than 1,000 feet. This | 

: ‘dam was built in 1892-3. It devlops a head of 9 feet. The com- 

pany have installed 8, 72-inch wheels, rated at 1,370 h. p., used in | 

| the manufacture of the better grades of paper. 

7 | The officers of this company are George Whiting, President; ©. , 

A. Babeock, Secretary, and C. E. Edwards, Treasurer. 

The Green Bay and Western Railway has a spur to this mill. 

: ‘The Wisconsin River Paper and Pulp Company.—This company 

own and operate the next dam above and located only a half mile 

| above the Plover dam. The dam is built obliquely to the stream with
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Fig. 1. THE CONSOLIDATED PAPER AND POWER CO.’S DAM AND MILL, 
GRAND RAPIDS, WISCONSIN. 
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Fig. 2. BROKAW PAPER CO.’S DAM AT BROKAW, WIS. WISCONSIN RIVER. 

Head, 15 feet.
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_ a decided angle near its center pointing up stream. The average 

| head developed is 17 feet, and the turbines installed number 16, rated 
at 4,660 h. p. The crest of this dam could be raised to 20 feet. The 

officers of this company are the same as of the Plover dam. <A spur | 
from the Wisconsin Central Railway extends to this plant. A view 
of this dam is shown in Fig. 1 of Plate XXV.- _ | | 

| Jackscen Milliig Company Dam.—This dam is an old rock crib 
dam 7 feet high and 800 feet long built in 1845 and located in the | | 

| city of Stevens Point about 1,500 feet below the wagon bridge. The 
| _ owners have installed only 3 turbines rated at 140 h. p. used to oper- 

- ate a flour and feed mill. 

. Surveys have been made and plans drawn for a new dam replacing | a 
the old one, to be located 1,000 feet. below the present structure. Such | | 

| -a dam would develop a head of about 12 feet and it is estimated | 
| would develop 1,800 h. p. The above company own the undevel- 

| | oped fall included in this project. On account of its location in a | 
growing city of 10,000 people it would seem that this power would 
easily find takers at remunerative rates. 

be officers of the company are J. P. Witter, President; Guy Nash, | 

Secretary. The Green Bay and Western Railway has a side track — 
| to this mill. , 

Battle Island Dam Site——In the 21 miles between the Jackson 
| Milling Company’s dam and the Chicago, Milwaukee and St. Paul 

- Railroad bridge near Knowlton the river hag a fall of only one foot 
| to the mile. In this stretch there is only one opportunity for the de- | 

velopment of water power, viz., either about 1,000 feet above or 1,000 
feet below Battle Island in Sections 28 and 33, Township 26 North, , 
Range 7 East, respectively. A 700 foot dam. would here develop a 
head of about 14 feet before backing water on the next rapids above. 
Rock and timber are very abundant and near at hand, in fact the bed 
and banks of the river are in rock, while the Chicago, Milwaukee and | 
St. Paul Railroad is only a mile distant from the dam site. A char- 
ter for a dam at this point has been secured by Gunther and Wintin. 

: _ Mosinee Dam.—One of the best and most easily developed powers © 
on the river, formerly known as Little Bull Falls, is located at Mosi- | | 
nee in the hard crystalline rocks. oo a 

| The power. which is owned by Joseph Dessert is partly developed 
but only 30 h. p. is at present used for electric highting.- In 1860 

_ the first dam was built at the head of the islands which crowd the
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| channel at this point. Later, the dam was reconstructed so as to de- | 

| | velop a head of 12 feet at the saw mill. The saw mill is equipped | 

a with two wheels rated at 685 h. p. but only steam power is used. If | 

_ the present dam which is only 6 feet high, were raised two feet, a 

| head of 20 feet could be developed near the present saw mill, though — 

| some blasting would probably be required at the tail-race. The Chi- : 

cago, Milwaukee and St. Paul Railway depot is on the immediate 

east bank. This power has been recently sold to Wausau capitalists. 

— A view is shown in Figure 9. a : | 

| | Ji tL IL | —_ 

| Za | =f Ss | 

oe NS = Water Level. 1127.7" | ; . 

| Fig. 8.—Map of water power at Mosinee, Wis. | | | 

| Rothchilds Dam Site.—Between the town line between Townships 

23 and 29 in the city of Wausau and the crest of the Mosinee dam, a | 
distance of 15 miles,Wisconsin River descends 23 feet. In this dis- 

tance there are two sites where a dam could be constructed at a rea- 

sonable expense which would develop a head of about 18 feet. In the 

| S. E. 14 of Section 34, Township 28 North, Range 7 East, the gravel | | 

banks though not steep, are high enough with a dam about 1,000 feet 

| long. | | a 

About 214 miles above this point in Section 24, Township 28, 

| Range 7 East, at a place called Rothchilds, a head of about 18 feet 
| could be developed. The right bank is high and steep but a long 

dam would be required to meet the high ground on the left side. 7 
| Rib and Eau Claire rivers, with drainage areas of 500 and 423 

| square miles, respectively, enter Wisconsin River from opposite sides _ : 

but a short distance above Rothchilds. This place is 7 miles from
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| Wausau, a growing city of about 15,000 inhabitants, and on the 

| Chicago, Milwaukee and St. Paul Railroad. | , 

Timber is plentiful and the hard crystalline rocks outcrop at the 

: Rothchilds site. : — 
Wausau Dam.—A rock crib dam 6 feet high and 200 feet long 

occupies the west channel of the river at the head of Big Bull Falls. | 

In the middle of the river is a high granite island nearly. 2,000 feet 

5 long. Directly opposite the dam and occupying the east channel | 
under the Scott Street High bridge is the guard lock which regu- 

: lates the flow to the three installations near the lower end of the ; 

~ island. “At the head of this island and on the west side of it, is 

| situated the H. E. McKachron Grain and Milling Company’s plant | 

: - which under a head of 8 feet develops from 100 to 125 horsepower. 

| They have 3 wheels installed 60, 40, and 88 inches in diameter, 

: respectively. A thousand feet below the guard lock, the Wausau | | : 
Electric Company recently (1905) built a concrete dam about 150 | 

a feet long and varying from 10 to 25 feet high. By blasting a tail - 
race out of the solid rock they have secured a head of 22 feet. Two | 

pairs of turbines are installed rated at 732 horsepower per pair; | | 

| and according to their estimate they will develop 1,200 actual horse- 

power. This company acquired rights to two-ninths of the total flow _ 

sof the river. The officers are R. E. Parcher, President; H. C. 
Stewart, Vice President; F. P. Stone, Treasurer, and W. F. Collins, . 

Secretary. | 7 

| Across the channel from the plant of the Electric Company is a 

good power plant owned by D. L. Plummer, who has rights to four | | 

| - ninths of the total flow of the river. He has a rock crib dam devel- 7 

| oping a head of about 14 feet. The head could be increased to equal | : 

that of the Electric Company by blasting out of the rock a new tail- 
_ race about 400 feet long. | | 

| _ Five hundred feet below the two foregoing developments and occu-— 

| pying another channel to the eastward, is the saw mill of the Alex- 

ander Stewart Lumber Company, where about 500 horsepower is | 

| _ developed under an average head of 16 feet. By blasting out a new 
| tail race for 1,500 feet below the mill, the present head could be in- 

| creased to 23 feet. Surveys for such an improvement have been 
. made, the intention being to use power to operate a large paper mill 

. to be erected on this site. This company owns three-ninths of the 

total flow of the river. - ee |
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The crest of the main dam at Wausau could be raised 38 feet 

without endangering valuable property. Wausau has the advantage 

of competitive freight rates, being served by the Marshfield Branch | 

| of the Chicago and North-Western Railroad and the Wisconsin Val- 

ley Division of the Chicago, Milwaukee and St. Paul Railway. | 

Brokaw Dam.—In the 20 miles (by river) between the foot of 

the lower dam at Merrill and the head of the Wausau dam, Wiscon- 
sin River descends about 55 feet, 35 of this being between Wausau i 

and te mouth of Pine River. The only portion of this fall at pres- , 

ent developed is at Brokaw. , | | 

| The tail water of the Brokaw dam is 5.6 feet above’ the crest of | 

the Wausau dam, the distance (by river) being 5.3 miles. The | 

Brokaw dam, a view of which is shown in Plate XXV, is 350 feet 
long and 15 feet high, the length being greatly reduced by the island 

which occupies fully 12 the width of the stream. The dam develops 

about 4,000 actual horsepower under an average head of 15 feet. 

The power is used to operate a large paper and pulp mill owned by 

the Wausau Paper Mills Company who have installed the following . 

13 turbines: — | 

| Number. Size. ven Total H. P. 

. Bove ccccccccccencececeve cece seteccesteeseeeeree saseeese 60 in. BIB 3,000 

Seecccc ccc eccccecrcceeceeceeeerneep ST 600 1,200 

= 
| Walter Alexander is president of the company, Alexander Stewart, 

| Vice President. W. L. Edmonds, Secretary and Manager, and E. A. 

" Edmonds, Treasurer. Brokaw is reached by the Wisconsin Valley 

| | Division of the Chicago, Milwaukee & St. Paul Railroad. By in- © 

| creasing the length and height of this dam at Brokaw a head of 20 

| ~ feet or more could be maintained, but not without considerable flood- 

| ing. | : : | 

Trapp Rapids.—In the 14.5 miles from the foot of the lower dam oo 

| at Merrill to the Brokaw dam, the river has a descent of 32 feet. | 

| From 15 to 20 feet of this could be developed by a dam 1,000 feet 

long in S. E. 4, Sec. 2, T. 30 N., R. 8 E.; or a dam 1,200 feet 

| long in S. E. 14, Sec. 14, T. 30 N., R. 8 E., at Trapp Rapids just , 

- above the mouth of Trapp River would develop a head of from 20 
, to 25 feet. The rights of this latter site are owned by G. D. Jones, |
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‘The river has a fall of 90 feet in 13 miles.
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Neal Brown, and Carl Mathie of Wausau. The bottom and banks ; 
are gravel at both sites, timber is abundant and the Chicago, Milwau- — 
kee and St. Paul Railway is close to the left bank of the river. 

Merrill Powers.—Within the corporate limits of Merrill, a city of | 
| 9,000 inhabitants, are located two dams about 2.3 miles apart. The | 
| lower dam is a rock erib structure 11-4 feet high and 500 feet long | 

| belonging to the Merrill Railway and Light Company.’ This com- 
pany has installed on the left bank a power plant of 5 turbines (4, 

| . 42-inch and 1, 72-inch) which develop 650 horsepower. The re- 
mainder of the power they have leased to the Lindauer Pulp and 

| Manufacture Company and to Wendt and Company. | 7 a | 
The Lindauer Company? have installed 25, 35-inch turbines under — | 

a head of 13.5 feet and rated at 2,500 horsepower. At ordinary 
| stages of water, \however, they are able to run only 15 turbines. 

Wendt and Company operate a flour mill on the right: bank at the | 
south end of the dam using about 100 horsepower obtained from one 

- 35-inch turbine. | | . | | 
— The above dam could not have its crest raised without flooding the 

| dam above. The upper dam is 700 feet long and develops a head 
of 514, feet, but is used only for boom purposes. This dam is owned 

| by the Wisconsin River Driving Association as is also an old dam 
- about 2 miles above. Both are timber dams and in need of repair, | 

a especially the upper one, a view of which is shown in Plate XXVT. | 
_ As there is but little need of these dams for boom purposes at pres- | 

_ ent it has been proposed to replace both dams by a larger structure 
| to be located in Sec. 9, T. 31 N., R. 6 FE. The river is here Jess - 

than 500 feet wide but the left bank slopes so gently that a dyke 
| 1,000 or 1,500 feet long might be required to develop a head of 20 

feet. This would back the water to the foot of the next rapids above. . ot 
Bull Cross Rapids.—These rapids include a fall of 9 feet, all lo- 

| _ ated in Section 13, Township 32 North, Range 5 Kast, at a distance oe 
of 5 miles from the Chicago, Milwaukee and St. Paul Railway. <A | 
dam 1,100 feet long would here develop a head of 20 feet and back 
the water to near the foot of the next rapids above known as Grand- 
father Falls or Rapids. — - | | | | Grandfather Rapids—In the 53 miles below the foot of the 

| _ Rhinelander dam the river has a natural descent of 277 feet, an aver- | 
| ort Boe eee of the company. fre TN. Cotter, President; John O’Dea, Vice President, 

| (nel, Vice President, and George Klein, Secreraey. Aaa Menaneoesitent: George O'Con. |
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| age of 5.2 feet per mile. In this stretch, besides several other fine 

| powers, are included Grandfather Rapids, the largest water power | : 

on the river, developed or undeveloped. — ‘These rapids begin ‘in the 

| | N. E. 14 Section 30, Township 33 North, Range 6 East, and extend — ) 

| to the S. W. 14 Section 31, a distance of 114 miles, and are the most’ | 

noted rapids on the river. A view of them is shown in Plate XXVII. | oe 

The descent in this distance is 8914 feet. The high bank and the. = 

oe bed of the river are in the hard pre-Cambrian rock. For nearly thirty. | 

years the Wisconsin River Logging Association has maintained three a 

logging dams on these falls. ne i : 

| _ The legislature of 1905 granted the right, Chapter 464, to E. T. a 

Harmon, L. N. Anson, Ben Heineman and John O’Day to build and 

maintain a dam across the river in Section 30, Township 33 North, | 

| Range 6 East, the height of which was limited to 32 feet. a 

| This dam is built of masonry 35 feet high and develops a head of , 

31 feet. Plate XXVIII shows a view of it when nearly completed. . 

The owners estimate the power at 4,000 h. p. and report that about’ 

: one-half of this amount will be transmitted to Merrill electrically and . 

used in running a paper mill at that place. Oe 

a The above dam will develop the upper third’ of Grandfather Falls, 

, leaving still undeveloped about 60 feet of head below. It seems | 

probable that the best way of developing this lower 60 feet will be | 

| by means of two dams. © Oo ee | 

: _-Detail surveys of this stretch with a view of development have re- 

cently been made and construction will likely be begun in. the near | 

future as soon as capital can be interested. Mr. R. L. Kraus of | 

: Marshfield, Wisconsin, is the owner of all the lands on the left (east) , 

a bank of the river from the Grandfather Falls Company lands to the . 

| foot of the falls, while the Alexander Stewart Lumber Company of 

Wausau, Wisconsin, owns all of the land on the right (west) bank. — 

| These owners are said to be cooperating in the effort to secure a 

| oo development of this important power. | SS Oo 

The drainage area of Wisconsin River at Grandfather Falls is” 

| - nearly 2,500 square miles. The Chicago, Milwaukee and St. Paul 

Railway is located about 41% miles east of this dam site =” 

Grandmother Rapids.—In the 5 miles between the head of Grand- | 

fatker. Falls ‘and Grandmother Rapids the river hag a fall of about a 

8 feet to the mile, a fall that can best. be developed as.a part of the _ 

| Grandfather Falls power, 2 —t™ Ce
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NEW DAM, COMPLETED 1907, DEVELOPING THE UPPER THIRD OF GRANDFATHER RAPIDS, WISCONSIN RIVER. 
Head about 31 feet.
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: Grandmother Rapids is the name given to a short stretch of rapids 
a located near the north line of Section 10, Township 33 North, Range 

6 East and comprising a fall of 4 feet in a quarter of a mile. A _ 
view of these rapids is shown in Plate XXVI. | . | | Chapter 145, Laws of 1903, grants a charter to build a dam at these | 

: rapids to Edward Bradley and W. G. Collins. No head is specified | 
| in this charter but a head of about 17 feet would develop all the fall 

| _ to the Tomahawk dam. No work on this development ‘has yet been | 
done. Grandfather Falls is in the crystalline rocks with plenty of 

: | timber near at hand. The Chicago, Milwaukee and St. Paul Rail- : 
road is about 414 miles distant. | : | | 

Oo Tomahawk Dam.—This dam, which has a head of 13.2 feet, is 
: located in the S. W. 14 Section 10, Township 34 North, Range 6 

Kast. It has a total pondage of over 4 square miles, the largest on | 
the river, backing up the water in the main river for about 6 miles, | | as well as in the tributaries. The steadying effect which this dam - 

| exerts, together with that of several dams on adjoining lakes, must : | be very beneficial. | oe | 
The main part of the Tomahawk ‘dam containing the waste gates oo | | is 14 feet high and 650 feet long. There is, however, about one-half 

oe mile of wing dams which assist in holding the pondage. This power | : has been used for several years for running a large paper mill located 
| on the left bank and reached by spur tracks of the Chicago, Milwau- 
- _ kee and St. Paul Railway. The installation is 650 h. p. During | | the summer of 1904 another paper mill was erected on the opposite | | bank, taking its power from the same dam. __ ae . 

This mill has installed 6, 66-inch, 1, 60-inch and 1, 48-inch wheels. _ ; 
_ The dam and mills are owned by the Tomahawk Pulp and Paper | : 

- Company. Two railroads, the Chicago, Milwaukee and St. Paul | | | and the Marinette, Tomahawk and Western compete for the freight. | Pine Oreek Rapids.—From the foot of Whirlpool Rapids to ‘the 
backwater of the Tomahawk dam, a distance of 10 miles, the river 
has nearly even descent of 234 feet, 20 feet of which could be devel- | | 
oped by one or possibly two dams: A 20 foot dam located about a | . mile east of the city of Tomahawk, in the S. EF. % Section 25, Town- 
ship 35 North, Range 6 East, would back the water up into Pine | ‘River. Most of the land thus to be overflowed belongs to lumbering _ 

. 4 The, president of the company is C. B. Pride. Other officers are R. C. Pride and . 

10 
a
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companies or to the Bradley Company, of Tomahawk, Wisconsin. 

This dam site is less than half a mile from the Marinette, Tomahawk | 

: and Western Railway. . 

) Whirlpool Rapids—These rapids extend from the west line of 

Section 12, Township 35 North, Range 7 East, to the north line of 

. Lincoln County, a ditsance of about 2 miles, in which the river de- | 

scends 15.4 feet. Between the head of Whirlpool Rapids and the foot 

of Hat Rapids there is a descent of 12.63 feet. A suitable dam at 

the foot of Nigger Island, in Section 12, Township 35 North, Range 

| | 4 East, would develop a head of 28 feet. The banks are said to be 

high with an abundance of rock and timber adjacent to the dam 

site. The drainage area at this point is 1,300 square miles. Three : 

‘different railroad lines are located within 3 or 4 miles of this site, | 

and Tomahawk, a city of 2,500 population, is 7 miles west. 

| Hat Bapids.—Between the mouth of Pelican River and the foot 

of Hat Rapids in Section 27, Township 36 North, Range 8 East, the 

Wisconsin has a natural fall of 20 feet, and a drainage area above 

- this point of 1,220 square miles. | | | 

Tn 1905 the Rhinelander Power Company was organized to develop 

‘these rapids. The present officers are A. W. Shelton, President, C. 

A. Wixon, Secretary, and Charles Chafee, Treasurer. | , 

| ‘A conerete dam shown in Plate XXIX, 140 feet long with earth- " 

ern wing dykes of 180 and 240 feet in length was built in 1905. 

| - This developes a head of 90 feet, being all the fall available be-— 

tween the south line of above section 27 and the Rhinelander dam 

6 miles above. | : | 7 | 

| In the coricrete power ‘house are installed 6 34-inch horizontal tur- 

| bines rated at 2,400 h. p. The 400 K. W. generators are directly 

connected to the turbines. The electricity is transmitted to Rhine- | 

- Jander, a growing city of over 5,000 inhabitants, where it is leased | 

: for power and lighting purposes. _ 

Rhinelander Dam.—Between: the foot of the present dam of the 

: Rhinelander Paper and Pulp Company, in the city of Rhinelander, 

and the foot of Otter Rapids, in Section 36, Township 40 North, 

Range 9 East, a distance of ‘about 35 miles, the river ‘descends 79.2 

| | feet. The-dam: develops 30 feet of this descent, and the power is 

‘used to run one of thé largest: paper and pulp mills on the river. The 

a company has installed turbines. rated at a total of 3,000 actual h. p. 

and has also 1,200 steam h. p. The daily capacity of this mull is



WISCONSIN SURVEY. BULLETIN XX, PL. XXIX. 

Fa i ae Ba Tike So a 
a UNE ee 

. ee Se 

a — — — ql ce - cnn Se 
| Le oe Se ee Se Foe allie = game 

sa —e somaaest eae Se 

ron” waged aa a 
gO pn a TE on. é oe : # y re ene . ee Eee 

Fig. 1. RHINELANDER POWER CO.’S DAM AT HAT RAPIDS, WISCONSIN RIVER. 

le 
é FSI 

aasaa, ~ > 
Ae a Es x 

EE ae aaa : <a 3 + wis FERRO eA COTTAM NA RAAA EN LEET HN 1 Ree ht. 

Sey pene, ed eae Se i a og Se Ee ae y, a Se pee : + . 

Fig. 2. RHINELANDER PAPER CO.’S MILLS, RHINELANDER, WISCONSIN. 
Cost over $1,000,000.



| | 

| |





WISCONSIN: SURVEY. BULLETIN XX., PL. XXX. 

: au - cate re Benga ne ane re is: Se 

age Pi eames ee a ages 
i es VSI 3 ee ae 
Cee eae eae) 7. ee — Sine. tS 
2 ~ pedo ae cae ae es ue ie bai aie 3 cae CH 

{Se * meee. ay ee rie aR a CaS, ye 
esc " sik or Re. 8 . ‘ 
i ae Ps - VE SE ea - 

aoe Papen ane. Yat 
“2s ae fe “pe is ee ea 

: a OF Ae oF “i 
‘ es See % : 

Pid aS * PRES 

— mae Pe a 
a ee a a ea tga meeael : 

aman aa — . een 
ree a at ' ee 

= Se se ms - ie ae = Sea = 

“ - AY? a me = 
oe ae — ~~ 2 ~ : . ae? . 

Fig. 1. LOWLAND SCENE ON THE, UPPER WISCONSIN BETWEEN CONOVER AND 
EAGLE RIVER. 

" 
KY \ 

+ ‘ise Me! Me Ai) EE 
at Ss lane an i an oe Pr eh Na oe ee ee eas 

a oe. | ae ae - ft ee a ae 
oS a! 4 -! 2 Be 2 of a 
rn =] — Bee om Be 
bd ; | tr pe eet Ree a 

a ~~ i ez. om. mE “ 
ie x = SE ge fe Eo 
eee Sa SS — SSS SSS ee eee 

a I aac 

nae a Be ee 
Laem ee SS tend 

Fig. 2. DAM AND POWER HOUSE AT EAGLE RIVER, WISCONSIN. 
Head, 16 feet = 425 h. p.
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7 | 45 tons of finished paper, £0 tons of pulp, and 40 tons of sulphite . 
pulp. A view of this mill is shown in Plate XXIX. 

The river above this point has a drainage area of about 940 square 
miles. Above Rhinelander the river banks are lower and the op- 

| portunities for developing large powers few. In the 35 miles 
between Rhinelander and the source there are two .rapids, called | 
Rainbow Rapids and Otter Rapids. In this distance, according to — 

: the United States engineers, between the head of Otter Rapids and | | a point about a mile above the mouth of Pelican River, the descent 
of Wisconsin River is only 57 feet, or about 1.62 feet per mile. | 

| Lainbow Rapids—These rapids are of small extent, They are 
located in Section 6, Township 38, North, Range 8 East, and a head 

: | of 6 to 10 feet could be secured. 
| Otter Rapids.—The most important power above Rhinelander is 

at Otter Rapids, where a logging dam with a head of about 10 feet 
| was early constructed. The rapids proper descend 16 feet, so that | 

a head of this amount or more could be developed. The dam site 
' 1s between lots 6 and 8, Section 36, Township 40 North, Range 9 

East. The drainage area above this point is about 500 square miles. 
According to the Chicago and North-western Railway, the Wiscon- 

| sin River at Conover, in Section 9, Township 41 North, Range 10 
East, has an elevation of 1,644 feet above the sea. This would give 
a fall of 66 feet in the 24 miles between Conover and the head of 

| Otter Rapids. A view of the lowlands in this portion of the river is 
shown in Plate XXX, | 

Trisurartus or Wisconstn River. | 

| GENERAL STATEMENY, Oo 

The watershed line on each side of the Wisconsin Valley is between | 800 and 400 feet above the main river, and as the tributaries have 
to descend this distance in a length of 50 or 60 miles they have many 4 - rapids and available powers. In the upper portion of their courses 

| the tributaries flow over the hard pre-Cambrian rock, giving many | rapids. The lower valleys, however, are filled by continued erosion, | | so that with few exceptions, no powers are- found here. 
The length and drainage area of certain streams tributary to Wis- 

consin River are shown in the following table: | |



 -448 WATER POWERS OF WISCONSIN. en 

. Principal tributaries of Wisconsin River. 

River. Length. Drainage 

. Miles. Sq. miles. a 

Pomahawi 1.000.000 np 0 Me 
| fan Claire III Se 50 Be 

Hatt Pleime 2... ccc ec ec cece cece cette nee cnee ee sesecceesesensceees «50 377 

Temonwelt IIE 50 ts 

| Baeeep00 IEEE 75 760 ) 
ee 

| ~ Only Kickapoo, Baraboo and Lemonweir rivers and their branches 

have been as yet fully or even largely developed, but the present rapid | 

settlement of this northern region is fast bringing a demand for the 

: utilizdition of these valuable water-power resources. While these Oo 

) powers are small as compared with those on the main river, in the ag- 

gregate they are large, and their wide distribution makes them of still 

greater value. In some cases, because of the ease with which they _ 

| can be developed and controlled, manufacturers seem to prefer them 

| | to the larger but more expensive powers on the parent river. An ex- 

7 ample of this is seen in the present power developments on Prairie | 

River. | | ee 

| - ST. GERMAIN RIVER. 

| Although but 20 miles long, St. Germain River has at least three 

good dam sites located as follows: (1) SW. 4 sec. 31, T. 41 N., 

R. 8. E.; (2) near the outlet of Big St. Germain Lake, sec. 32, T. | | 

- 40 N., R. 8 E.; and (3) near the northeast corner of sec. 18, T. 39. 

N., R. 8 E. At the second dam site a head of 20 feet and at the 

third site a head of 26 feet are reported as feasible. 

| TOMAHAWK RIVER. | 

This river rises in about 40 lakes with elevations of from 1,540 — : 

to 1,575 feet above the sea, the largest of which is Tomahawk Lake, 

with an area of 7 square miles. The river joins the Wisconsin at 

Tomahawk after a course of about 50 miles. | 

| The dam in Wisconsin River at Tomahawk backs the water in 

Tomahawk River to an elevation of 1,431 feet, so that the remaining 

descent is about 120 feet, or 2.4 feet per mile, nearly half of which ,
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| is concentrated in four rapids. Only one of these has been developed a 
: for power purposes, the dam being located about 2 miles above the | | 

| ~ mouth of the river, where a head of about 18 feet 1s obtained. At. 
| present only 300 horsepower are here utilized, in a tannery belonging 

_ to the United States Leather Company. A view of this dam is 
_ shown in Plate XX XT, figure 1. 

Eight miles above this dam in lots 5 and 6, sec. 21. T. 86 N., RG | 
| E., are the Prairie rapids, with a descent of 20 feet; 10 miles above 

in lots 1 and 4, sec. 17, T. 37 N., RB. 6 E., are the Halfbreed rapids, | 
, with descent of 8 feet; and 12 miles still farther upstream in sec. 

27, T. 88 N., R. 5 E., are the Cedar rapids, with descent of 12° feet. | 

| | | PELICAN RIVER, | , 

This river rises in a series of lakes, the largest being known by 
the same name, at an elevation of 1,590 feet above the sea. The river 

| ‘flows west and joins the Wisconsin near Rhinelander, after descend | 
, ing about 50 feet in its length of 25 miles. The following table 

shows the location of promising dam sites, none of which are as yet | 
developed. - 

Dam-site Locations on Pelican River. —_  Bopeile, Between lots 4 and 6, sec. 4, T. 36 N.. R. 10 Bue... cece ccccccceccceccceueeeeeces 6 to 8 SW. % sec. 17, T. 36 N., R. 10 Bh. cece ccc cece ee ceeeeeeeteureecseceeeescencencs 6 
Between lots 3 and 4, sec. 26, T. 36 N., R. 9 Bio. c cece cc ccc cccccccccccccecccceccvcecce 10 Between lot 1, sec. 21, and lot 1, sec. 2, T. 86 N., R. 9 Boe... ccccsnceescceceaces 12 

: | PRAIRIE RIVER. a 

Although Prairie. River has a drainage area of only 214 square | 
'  - miles and is without lakes at its upper headwaters, its water powers 

are of sufficient importance to have already attracted capital for their . 
| development. At the eastern limits of the eity of Merrill a dam 

“00 teet long has been rebuilt so as to give a head of 21 feet. This 
dam is owned by the Prairie River Power and Boom Company. | 
Nine miles northeast, in sec. 13, T. 32 N., R. 7 E., at a point where | | 

| the river has worn a deep channel in the rocks, forming dalles, a ma- : : 
| _ sonry dam to furnish a head of 72 feet is now being built by the same | 

| company. ‘This power is now transmitted electrically to the lower 
dam for use in a paper mill. 

In sec. 14, T. 33 N., R. 8 E., are smaller dalles, where a head of | 
| . 20 feet may be obtained.
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EAU PLEINE RIVER. | 

. This river has a narrower and smaller drainage area than either 

the Rib or the Eau Claire and is entirely devoid of lakes. Like the 

latter, it has considerable descent concentrated in its lower reaches, 

one power with a 15-foot head being located within 2 miles of its . 

mouth. Following is a summary of its powers: 

Dam-site locations on Eau Pleine River. 

Location. | Head.*| Remarks. | 

| | , : _ Feet | 

Seo 18 BN Beg Besser ag | Umspg oped 
Bee. a) TOT NS, Re | 10+ Developed. 
Sec. 24, T. 28.N., R. 2 Ho. c ce cece ce eee eee eee wee ce eeee eee Wt |..........2.. 

“vaAuthorityigD.L. Plummer, Surveyor. s—SsS—S—Ss 

a Eau CrLatre River. 

The Eau Claire River enters Wisconsin River from the eastern | 

| oe side, at a point only three miles below Wausau. While its drainage = 

area, 423 square miles is much smaller than most of the tributaries 

its fall is concentrated so largely in its lower portion as to make it 

an important water power stream. Jor this reason, it was carefully 

| surveyed during the winter 1895-6 for a distance of 24 miles above ; 

its mouth. | | | 

The valley has a sandy soil with some gravel for the lower 20 

miles, and at one time supported valuable forests of pine. Even at 

- the present time, the lumbering industry is a controlling factor on 

the river, all the existing dams being used, at present, for logging 

purposes only. At Scofield and Kelly, where saw-mills are located, 

Fe water power was formerly used but has now been entirely replaced | 

by steam, — 

There are a number of lakes at the headwaters of this river which 

| could be use d as reserves to increase the low water flow of the river. 

No flow measurements of this river have been made, but, by compar- 

ison with similar adjacent regions, an ordinary low water flow of 

| .50 second foot per square mile of drainage area could be expected. 

| Fall in the River.*—An accurate profile of the river is given in the 

following table: | 

*Taken from the recent cooperative survey in charge of L. 8. Smith. . 

/
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| Profile of the Eau Claire River. [Wis. River tributary.] 

. Descent between | 
Distance. | Eleva- . points. 

N Station. Ition above . 
0. From Fetween sea. Per 

mouth. points. Total. mile. 

Miles. Miles. Feet. Feet. Feet, 

1. | Mouth of river ................. 0 o | 143 see eeeterecslesccscecceee 
2. | Scofield, below dam ........... 0.5 0.5 1153 10 20 . 

| above dam 0.5 | 0.0 1161 8 bee eeceeenes 
3. | Kelly, below dam ............. 6.7 6.2 1173 17 2.7 

above dam 6.7 0.0 1190 12 veces eeecece 
4.{ Callon, below dam ............ 9.8 3.1 1203.6 18.6 4 

| Oo above dam| 9.8 0.0 1215 V1.4 [osecccceceee . | 
5. | Backwater of dam ............} 113 — 1.5 1216 7 1.0 0.6 
6, | E. line sec. 18, T.28,N.R.,8B] 14.0 27 | 17.5 | 18 4.3 
7. | Bridge. bet. T. 28 and T. 29..| 16.3 2.8 1237.8 | 9.8 4.3 
8. | Bridge. center S. 27, T. 29, ed | | : 

Re, 9 Bho eee cc ccc cccacees (18.38 =| ~~ 2.0 1247.3) 10.0 5.0 
9. | Barnards Rapids, foot. ..:.....| 19.8. 1.5 1260.0 12.7 8.5 

16. | Barnards Rapids, head ...... 20.6 0.8 | 1280 200 25.0 
11. | The Dalles, foot of ............ 2.2 — 6 1285) . 6. «8.3 
12. | W. line Sec. 7, T. 29, N, R., 10H] ° 22.2 1.0 1320 85 85 
13. | The Dalles, head of. .......... 22.7 | 5° | 1345 2 | 25 | 50 
14.| SW. % Sec. 3, T. 28, R., 10 | | | | ° foot dam oe eeeeeeeeeeeeees| 28.6 9 | 1355.6 10.6 11.8 

, 15.| SW. % Sec. 8, T. 20, R., 10 
head of dam ..................{. 23.6 0 1362.3 6.7 cc ceeeeeceee _ 

16. | Jc. E. & W. Forks,* ......../ 36.0 |° 12.4 1442.5 80.2 6.5 | 

| * Authority is the C. & NW. Ry. Chf. Engr. | | 

| _ The average slope of the river in the first 24 miles is 9.3 feet per 
mile. The total fall in this distance is 220 feet, of which 37 feet is 

| . at present developed at three dams, at Scofield, Kelly and Callon. 
Forty feet could be added to this by improvement of the dam, while 
at least an additional 100 feet could be developed by constructing  - _ 

_ three or more dams as described in the following. 
Scofield Dam.—The first dam site is located one-half mile above 

| the mouth of the river at the town of Scofield, a place of 600 pop- 
ulition. A timber dam, 350 feet long, at this place maintains a 
head of eight feet. Both beds and banks are in the preCambrian — | 
rock. By blasting out the rock below for a distance of 1,500 feet, — 
this head could be increased to 14. The crest of dam could also be 

_ raised about two feet without flooding. A 16 foot dam at this point 
| would be able to develop, at ordinary low water, 300 h. p., and for 

nine months in the year, at least 600 h. p. The power could be sold 
In Wausau, a city of 13,000 people only three miles distant. The 
charter rights of this dam are owned by the Brooks and Ross Lum-
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ber Company. Scofield is on the Wisconsin Valley Division of the : 

oe Chicago, Milwaukee & St. Paul Railway, and is also served by a spur © . 

| of the Chicago & North Western Railway from Kelly. 

Between the crest of the Scofield dam and the foot of the next 

—_ oe dam above, the river has a fall of 17 feet, 10 feet of which could be : | 

| cheaply developed near the line between Sections eight and nine, 

Township twenty-eight North, Range eight East. Such a dam would 
develop 150 theoretical h. p. 

Kelly Dam.—The next dam is located about six miles by river, or a | 

three miles by railroad, from Scofield. About 500 feet above the high- | 

way bridge at Kelly, an old timber dam, 275 feet long, is located | 

— between rock banks, maintaining a head of 12 feet. By blasting a 

_ distance of about 300 feet, an increase in head of three feet could 

_ be secured. As the banks are high, the crest of the dam could be | | 

| raised at least five feet more, giving a total head of 20 feet, which, 

| | at ordinary low water, would develop 400 theoretical h. p. The saw- 

mill which is located immediately west of the highway bridge is | 
served by spurs from both the Chicago & North Western and Chicago, . 7 

Milwaukee & St. Paul railroads. John Manser, of Wausau, owns 

both dam and mill. : | a a 
| Callon Dam.—The next dam is located three miles above Kelly at 

| Callon. This is a timber dam, in poor repair, about 200 feet long | 

| | and maintaining a head of 12 feet. The bed and banks are in pre- 

| Cambrian rock. By raising the crest of this dam ten feet and build- 
ing a canal about 1,000 feet long, the head could be increased to 27 7 | 

feet; equivalent, at ordinary low water, to about 500 theoretical h. 

a -p. This water power is near the Chicago & North Western Rail- | | 

way. Both the present dam site and the proposed canal site are 

owned by John Manser, of Wausau. | . 

_ The next dam site is found at a point two miles above Callon, 

where a dam 10 feet high and a canal 2,500 feet long on the right 

bank would develop a head of 14 feet. A head of ten feet could | 

be cheaply developed just above the highway bridge on the town 

line, between towns twenty-eight and twenty-nine. 

Southwest Quarter Section Twenty-Seven, Township Twenty-Nine 
North, Range Nine East. Dam Site.—A dam 300 feet long could de- | 

| velop a head of 20 feet. The river narrows at this point to 200 

| feet and flows between thigh rocky banks. Such a dam would back > 

the water to Barnard’s Rapids, two miles up stream. | |





WISCONSIN SURVEY. BULLETIN XX., PL. XXX. 
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| | Barnard Rapids.—These rapids are located in the northeast - 
| quarter of section twenty-three, township twenty-nine north, range — 

| nine east. The dam site would be located near the east line of the 

. above section. A dam 400 feet long and 18 feet high would de 

, velop a head of nearly 35 feet, 1,800 feet below such dam site. The 

, canal would be constructed on the right bank. The rapids are 2,000 - 
: feet long in the preCambrian rock, in which distance the river falls” a 

Oo 15 feet. The drainage area above this point is 310 square miles, | 
. so that a 35 foot head would develop, at ordinary low water, about | | 

300 theoretical horsepower. The Chicago & North-Western Railway | 
, is distant six miles from this site. | _ Oo 

| | The Dells of the Hau Claire.—By far the. greatest rapids on the. ~ | 
| river occurs at the dells, which are found in the northeast quarter of - 

section twenty-three, the southeast of the southeast quarter of Section - | | 
twelve, Township twenty-nine north, Range nine east, and in the south - 
west quarter of Section seven, Township twenty-nine, Range 10 east. | 
In a distance of one and one half miles, the river descends 65 feet: 
in a series of leaps and rapids between steep walls of pre-Cambrian 

| rock, . | - | | 
_ Most of this descent could be made available by two dams, one 

| | 22 feet high and 500 feet long in the northeast quarter of Section 
po _ thirteen, Township twenty-nine north, Rang; nine east, at the foot of | 

_ an island, producing a head of 30 feet, 1,000 feet below the dam site, | 
. | and the other just above the highway bridge in the southwest quarter ) 

| of Section seven, Township twenty-nine north, Range ten east. A good 
- view of this dam site is shown in Plate XX XI. The latter dam would 

be. 15 feet high and 400 feet long, with a canal on the right bank | | 
a about 600 feet long. This would develop a head of 30 feet, equiva- 

| | lent to 500 theoretical horsepower at ordinary low water. This last | 
power is owned by G. D. Jones, of Wausau, and L. L. Parks, of - 

ne Watertown. ee | | | | 
In the 13.3 miles. between the junction of the east and west forks | a 

of the Eau Claire and the thead of the Dalles, the river has a total 
fall of 97.5 feet, or an average of 7.3 feet per mile. The banks are | 
high at frequent intervals, so that the greater part of the head could a 
be developed when the surrounding country is sufficiently settled to. 
make a market for the power. oe oe oo
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| Rip River. — 

| Geology and Drainage.—The drainage area of Rib River is 498 

| square miles. .The river rises in twelve small lakes, the largest of 

which, Rib Lake, has an elevation of 1,556 feet. The river reaches 

| the Wisconsin below Wausau at an elevation of 1,145.8 feet, after a 

course of about 50 miles, giving it an average fall of about 8.2 feet a 

per mile. Below Rib Falls the river occupies a filled or alluvial 

valley, while above that point the river channel as a rule is in the 

| crystalline rock, with banks of clay or alluvial deposit. | 

The river is subject to great freshets which have made it very 

difficult and expensive to maintain dams except on the rock. Floods Oo 

of 14 feet above low water are reported at the railroad crossing be- 

low Marathon. | 

Fall in the River.—The following table gives, with considerable de- 

tail, the fall of the river. From this it will be seen that in the 

lower or alluvial region the average slope of the river is about 3.3 

feet per mile, while in the 11 miles above Rib Falls, the river has a | 

natural fall of 15 feet per mile. | 

Profile of Rib River. | . 

| Distance. Descent between . | 
a : - points. 

_ No. Station. : Elevation} 
; From Between | 2bove sea. 

; mouth. points. Total, Per mile, 

7 Miles. Mites. Feet. | Feet. Feet. oo 

1| Mouth of River .....c.ccccceeeeee| 000 eccccceceee]  MMB.8 |oceececteeefeceeeeeeeeee 
2|N. E. 4%, Sec. 2, T. 28, R. 6 

| B., C. & N. W. Ry..| 8 8 1170.0 | . 24.2 3 
3 |S. E. Corner, Sec. 6, T. 28, N. | : | 

R. 6 Boece eeeceeeeeceeneeeeeeees] 1245 4.5 1287 W 3.8 
4| Fib Falls, below dam........... 18 5.5 1214 27 5 
5 | Rib Falls, above dam .......... 18 sescccceceee| 1228 14 se ceeeencces . 

| 6|S. line, Sec. 30, T. 30 N, R. 5 

Bl. ceeeeeeceeeeceeeeeeeeeseereeees] 24 6 1250 22 3.7 
7 |S. line, Sec. 138, T. 30 N, R. 4 

| Be leeeeeececeecectseeetseeeeseees] 26 2 1300 -| 50 25 
8|S. line, Sec. 3, T. 30 N, R. 4 

Bec ceecceceeseeeeceeeeeeeeeeeeeee] 29 3 1380 80 26.7 
9) S. line, Sec. 3, T, 31 N, R. 3 . 

Be iseeccsteesseeeeeeterenererene? 87 «dL 8 1420 40 5 
10 | Rib Lake .......... cee eee ee eee eee 48 11 1556 136 12.4 

* Authority; No. 1, State Co-operative Survey; 2-9, United States Geological Survey 
Topographic Map; 10, Wisconsin Central Railway.
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WatTER Powers. | 

| Sechion Four, Township Twenty-eight North, Range Six Hast.— | 

The United States Geological Survey map shows that in this section | 
the river valley is very narrow so that 1t seems very probable that a | 

| head of 20 feet could be developed by a comparatively short dam. 

| This site is about two miles east of Marathon. : | 

Rib Falls—Although the river falls five feet per mile between | : 

Rib Falls and the above dam site, the river in this stretch has too | 

| low banks for a dam. At Rib Falls, however, the valley is narrow, 

| . and here is located the dam of the Baesemann Manufacturing Com- — 

~ _ pany, with a head of 14 feet. One 60 inch and one 28 -inch tur- , 

bines, rated at 1385 horsepower, are used in the summer months only 

, to run a saw, shingle and planing mill. Besides these turbines, two 

28 inch and one 22 inch turbines, rated at 80 horsepower, are used 

to run a flour and feed mill, working 12 hours per day during the 

summer and 24 hours per day during the winter time. | 

This is the only dam now maintained on the river. The drain- 

| - age area above Rib Falls is about 290 square miles. Black Creek | 
joins the main river just above this dam site. 

Northwest Quarter of Section Hight, Township Twenty-nine North, 
| Range Five East.—At this point the valley narrows again giving op- 

| portunity of developing a head of about 15 feet at reasonable expense. 

| Northwest Quarter of Section Thirty-one, Township Thirty North, 
Range Fwe Hast.—About 2,000 feet below the north line of this sec- 

tion, the banks are very steep and high enough to develop a head of. 

about 30 to 40 feet. : 
Section Thirteen, Township Thirty North, Range Four East.—A | 

similar dam site to that just described above is found near the south 

| line of Section thirteen, and at least 20 foot head could be easily de- 

veloped. Indeed, there are numerous dam sites in the river above 

this point, but the river is, of course, small. oe 

7 _ The principal tributaries of the Rib River are the Little Rib, with | 

a drainage area of 75 square miles and which joins the river about 

three miles from the Wisconsin River, Black Creek, with a drainage 

| area of about 85 square miles, and Scott Creek, with an area of 50 

square miles. Though all have a steep gradient, the amount of water | 
in each is small, especially in the late summer and the mid winter. .
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, | Bie Eau Pierre River. 

: Geology and Drainage.—This river, the Indian name of which 
| means “full river,” has a total drainage area of 377 square miles. | 

| The geology and drainage features are very similar to those of : | 
. its larger neighbor, Rib River, except that a larger proportion 

of its channel is in an alluvial valley of even a flatter gradient than SO 
| | that of Rib River. | | | | 

| Fall in the River—Like Rib River, the important rapids are too | 
far from the mouth of the river to be of much value as power pro- 

| ducers. In the first 24 miles above its: mouth its average fall is only 
| 2.2 feet per mile. At March and Cherokee Rapids, however, the 

| gradient is 8 and 16 feet per mile, respectively. | | 
| The following table gives all the available information regarding | 

| the fall. - SO , | 

. Profile of Hau Pleine River. 

| : Distances. _ Descent Between : 
, No. Station. Distance) pare | 

. trom | | Between the sea. Total. Per | 

7 Miles. | Miles. | Feet. Feet. Feet. | 
1| Mouth of river ........00ceeeeee[ 00.0 0 fecceeeeeeeee] 1,100 ae 

. 2 | Stratford sence eee cee eee eeneneees 24.5 24.5 - 1,155 55 2.2 
3| March Rapids ................... 30.0 5.5 1,200 45 8.0 
4 | Cherokee Rapids, foot of....... 34.0 4.0 1,220 20 5.0 
5 | Cherokee Rapids, head ........ 37.7 3.7 1,280 60 16.2 

: N. line Sec. 14, T. 28 N., R. 2 | | | | EY | | 

| Geological Surv ep meerative prrver 5 Chicago & Northwestern Railway ; 3 to 5, United States 

| WATER POWER SITES. | | 

Center of Section 21, Township 27 North, Range 4 Hast—Two _ 
miles east of the Stratford, the bed of the river is in pre-Cambrian 

| rock and the river flows between high and narrow banks. A dam here | 
would easily develop a head of between 15 and 20 feet. The drain- 
age area above this point is 250 square miles. — 

| 2. Center of Section 18, Township 27 North, Range 3 East.—Con- 
| ditions are here favorable for a dam with a head of at least 10 feet. | 

| 3. March Rapids.—The river is here flowing in the hard erystal- 
line rocks. Near the center of Section 3, Township 27, north, Range |
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| 3 east, the conditions, as shown by the United States Geological Sur- | 
vey Topographic Map, are very favorable for a dam 15 to 20 feet — | 
high, | | | oe 

| 4.. Cherokee Rapids.—These rapids extend in the hard rock for a : 
| distance of about three miles in which distance there is a fall of 60 | 

feet. It would take careful survey to determine the best place for | 
a dam but an inspection of the topographic map would indicate that | | 
two dams would develop the greater part of this fall. The drainage | | 

- area above this point, however, is only 180 square miles. . | 

| PiLover River. | 

| Geology and Drainage.—Plover River is the last tributary of Wis- _ 
| consin River, of even secondary importance, to join the parent stream oe 

| from the left bank. For the last mile of its course, that is, from the 
dam at McDill to the mouth of the river, the river channel is in the | 

_ pre-Cambrian rocks, and also six miles above at Jordan (Hull post-— | 
. Office), the pre-Cambrian rocks again outcrop, but between these two 

m | points, and except for a few short intervals above J ordan, the river 
occupies a drift filled or alluvial filled valley. The soil is chiefly a 
sandy loam. | | | | | 

| | The drainage area of the river, about 195 square miles, has a . 
: length of over 40 miles and an average width of less than 5 miles. 

‘The fact that a large share of its fall is concentrated in its lower | - 
| reaches gives the river its only merit as a water power stream. — | 

/ . | fall in the River—Between the Chicago and North-Western 
bridge and Hatley, and the mouth of the river (a distance of about 

| 36 miles) the river has a fall of 212 feet or an average of nearly 6 
feet per mile. Originally there was a fall of about 61 feet in the last | 

| | 8 miles of its length but the building of the Plover Paper Company — | 
dam on the Wisconsin River, just below the mouth of Plover River | 

= oe reduced the fall, by about 9 feet. - : | | | 
| The following profile gives detail information of the fall of the — 

. -yiver. | | |
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. Profile of Plover River.1 4 

: Distance. Desrent between | . | 

Elevation Poms: | 
‘ No. Staticn. ee above sea. a ae ; 

octh. | pouween Total. | Per mile. 

Mules, Miles. Feet. Feet. Feet. | 

| 1 | Mouth of river ...........00eeees 0 0 1,044 |oseee eee ecee[eceeee eee eee | 
2 | McDill dam, foot of ............ 1 1 1,047.2 8.2 - 3.2 

. 3 | MeDill dam, Crest Of........... cle cc cece ee ceeleccecccccees| 1,055.6 8.4 bocce ccecece 

-4| Wis. Cent. Bridge, S. 3, T. . | 

24, Ne 8 Eeccscccsscccececeeeeeee] 265 1.5 1,063.0 7.4 5.0 
5 | Jordan’s dam, foot of........... 8.0 6.5 1,084.6 21.6 4.0 

6 | Jordan’s dam, Crest Of .......feccccccncceclececcceeeeee 1,106.6 22.0 errr rs 
7 |S. E. cor. Sec. 5, T. 26, N. R. . 

9 Be ceccsescceeeeeeceereceneeeb 2245 14.5 | 1,166.0 58.4 3. 
8 | Bevent, Sec. 34, T. 26, N. R. 9 

HL coc ccc cece eee e cect ee eeeenes 24.7 2.2 1,18 23 3.7 ° 

| 9 | N. EB. S. W. Sec. 2, T. 2, N. : 
, R. 9 Buseeeecseccseccseeeceeereee] 28.2 3.5 1,200 17 5 

10 | Hatley, C. & N. W. Ry. Bridge 35.7 7.5 1,256 56 TA 

-1Authority; 1 to6. Levels run in 1906 by Geo. Gross under the direction of L. 8. Smith. 
7 to 9iuclusive U.S.G.8.10,C.&N. W. Ry. 

- - WATER POWER. | | 

— . MeDill Dam.—The Wisconsin Graphite Company of Pittsburg, 

| Pa., maintains a timber dam about one mile from the mouth. The 

dam is capable of developing a head of 16 feet but the average head 

. is only 10 feet. The mill pond is about 1.5 miles long. The com- 

pany have installed 2, 40-inch ‘“‘Trump” turbines rated at 290 horse- - 

power. The grinding mill runs from 12 to 24 hours per day and 

| uses no steam power. F. R. Sellers of Stevens Point is the west- 

ern manager of this company. | . 

« Jordan Dam.—Formerly the owners of this dam maintained 3 

old turbines under a 14 foot head rated at 455 horsepower and used 

: the power for a grist mill. In 1904 the mill was sold to William | 

and Sinclair Mainland of Oshkosh who caused the upper dam to be 

raised 8 feet and a canal 800 feet long dug which then developed a 

head of 23 feet. One pair of 35-inch Leffel Sampson horizontal tur- 

7 bines are installed and develop 580 horsepower. This power is con- 

| ducted electrically to Stevens Point and there used for lighting and 

power. The dam is 50 feet long and is built on the pre-Cambrian 

rock. a 7 

; | 6
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Section 1, Township 24 North, Range 8 Hast.—One mile above 

Jordan the pre-Cambrian rock outerops again in the N. E. %4.of BS. 

E. 14, Section-1, giving rise to rapids. 

- During the summer of 1906 a masonry dam was constructed at 

this point with a head of twelve feet. The developed power 1s 100 | 

| horsepower. The power is owned by Arthur Van Orden, Stevens 

Point, Wisconsin, R. D. No. 2. | 
| | Section 7, Township 25 North, Range 9 East.—A terminal moraine 

| in the S. E. 14 of section 7 gives rise to rapids which have been de- | 

veloped by a dam owned by 8. Y. Bentley, Stevens Point, with a 

head of about 12 feet. The power is used to run a saw mill. | 

- Undeveloped Power.—Of the 212 feet fall in the river, between its 

| mouth and Hatley, only about one-quarter is as yet developed.. Be- 

tween the foot of Jordan dam and the backwater of the McDill dam | | 

| | is a fall of 29 feet. 

| It seems likely that a careful survey of this part of the river 

would discover a dam site which would allow of a dam with a head 

. of 10 to 15 feet. | 

. - When a demand for power justifies the expense, dams with moder- . 

ate heads will probably be built at Bevent as well as two or three 

7 miles above and below it. 

7 YELLOW River. 

| (Wisconsin River Tributary. ) | , 

Drainage and Geology.—In point of size of drainage area, 946 

| square miles, Yellow River is the most important tributary of the 

| Wisconsin River, but unfortunately, its fall is not commensurate with 

its size. Only in the upper third of its course, where it runs in the | 

| crystalline rocks, are its falls and rapids considerable. Im the 44 

| miles below Dexterville, its fall averages 2.5 feet per mile. In its 

middle portion, the river and tributaries traverse a marshy soil while 

| its lower third oceupies a sandy valley with low banks. | | 

| ~The following table gives some details of its fall: _ |
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| Profile of Yellow River. | | . | 

| Distance Pall Heer a 
. No. Station. rs ae tion akove OO | 

| . From Between . Sea. Total. | Per | 
mouth. | points. mile. 

| Miles. Miles. Feet. Feet. | Feet. 

: 1 Mouth of. river = 0.0 858 Bin: 
. 2 | Necedah, Sec. T. R............. 13 13 895 et 2.3 . 

“| One mile west of Babcock ..... 37 24 957 62 "2.6 | 
4| West of Dexterfield ............ 44 v 973 16 2.3 

5 | West of Marshfield, Sec. 9, T. . 
. 25, N., Re 2 Eeeecccessceceeeees 71 27 1,146 173 6.4 

1 Authority, 2-5, Railroad elevations. | - 

| WATER POWERS ON THE YELLOW RIVER. | 

: The water powers of this river have not received the attention | 

o which their importance deserves. An average fall of 2.5 feet per 
mile in the lower third of its length should insure a considerable 

| number of horsepower, although on account of the low sandy banks, — | 

7 the height of the dams must be limited to about 10 feet. | 

| Germantown Dam.—At the mouth of the Yellow River, the banks © 

are high enough to develop a head of nearly 20 feet, although in time | 

of high water this head would be greatly reduced. High water in | 

_ the Wisconsin River is about 10 feet above the ordinary stage. 

A dam has been maintained near the mouth at a little village called. 
_ Germantown. The ordinary low water flow of the river may be fig- : 

| ured at about 400 second feet, so that a 10 foot head would equal 
| 440 theoretical horsepower. __ : 

Necedah.—The only dam used for power on this river is located at 
_ Necedah. The owner, F. M. Reed, has. installed turbines rated at 

| 210 horsepower, under a 10 foot head, all used to run a flour mill. _ | | 
The head of this dam could be increased to 12 feet, equal to about — 

| 450 horsepower. | os ee ‘ , 
| Babcock Power.—Chapter 142, Laws of 1891, granted a charter | 

to Henry C. Paine for a dam located at Babcock in Township twenty- _ 
one north, Range three east. It seems probable that a good power 
could be developed at this point at a reasonable expense, but as yet. 

| | no construction has been attempted. - a | 7 
_ -  Patésville Power.—A charter was granted in 1879 to Carl B. and 

, A. E. Long for a dam to be located in Section thirty-four, Township
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an twenty-three north, Range three east, but no construction has as yet | 

| been attempted. ‘Tthe bed of the river is here in the hard crystalline | 
rock, causing important rapids. | : | | : 

: Rapids in Section Twenty-two, Township Twenty-three north, Range 
| , Three East.—About two miles north of Pittsville, the crystalline rock | 
oo again crops out in both bed and banks of the river. It is estimated 

| | that there is a total fall of at least 30 feet in the two miles of rapids. | 
| | Big Bull Falls.—This includes rapids of over 30 feet fall located | 

in Section twenty-eight, twenty and twenty-one, Township twenty 
north, Range three east. In fact the entire upper reach of the river is 

a _ characterized by numerous rapids, but the drainage area is here small. | | 

| ee os | Lemonwetr River. | | 

| Geology and Drainage.—The drainage basin of this river includes | 
| : 590 square miles, none of which is within the pre-Cambrian region | - 

_ As a result the river has a lower gradient than that of its neighbor, 
| | the Yellow River, and more like that of the Wisconsin River oppo- 

| site. oS | oo | | | 
| | The extreme upper branches of the river traverse a swampy region | | ) while the remainder of the river is in, the Potsdam region, both con- 

| _ ditions being favorable to a uniform flow. 
Fall of the River.—The fall of the river is devoid of any concen- 

trations. Between the Chicago, Milwaukee and St. Paul crossing, | : 
north of Valley Junction, and its mouth, the average fall is only 

a 1.75 feet per mile. The following table gives all known data re- | 
| _ ‘garding the fall in the river. | | | : 

a a Profile of the Lemonweir River.2 | | a | 

| | | Distances. | | F all Between . 
Elevation Sections. | No Station. | [1 above | | — 

| | | mouth. one the _ Total. | Per Mile. 

| of | mates. | Mites, Feet. Feet. | Feet. | a 1 | Mouth of river............. 0.2.0... 0. 0. 834 tee teeerseel sone ssec cee, — 2) Lemonwier dam} Above) fe 8 fe - 8) Mauston dam.j Rboveril.c| de | Oe | BR | LO ae 5 | Necodah Tonetion, below dam) 43:5 J... 28.0)... 88 [HR ne | eee 9 | Lb / a5 ee 
, (AMOR BSS. Coma SPE paw oO
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* WATER POWERS. 7 

Lemonwewr.—tThe first dam is located at Lemonweir about 11 | 

| miles above the mouth of the river. A feed mill owned by R. Davis | | | 

. is located at this point with a turbine under an average head of 6 | 

feet. - 

| _ Mauston Dam.—The second dam is located at Mauston 15 miles 
from the mouth of the river. The drainage area of the river above ) 

this point is 560 square miles. The river banks are only sufficiently ) 

| high to develop a thead of 814 feet. The dam was recently recon- : 

structed having been washed out by a severe freshet. The Mauston 

Electric Service Company recently purchased this power and have in- | 

| stalled 3 new 49-inch turbines rated at 210 horsepower. This power — 
is used to run a flour and grist mill during the day and an electric | | 
ight plant at night. The company have installed also 150 horsepower 

—_ _ of auxiliary steam power. | , 
| New Insbon Dam.—Two turbines are here installed under a head 

of 10 feet and rated at 100 horsepower. The owners report the 
| wheels old and that they intend to replace them by new wheels soon. | 

At times of high water the head is reduced to 4 feet. The drain- 

age area above New Lisbon is about 500 square miles. | 

Barasoo River. 

| | Geology and Drainage.—Few, if any, of the tributaries of the Wis- a 

oe consin River are more fully developed than the Baraboo, and only 
| three tributaries have a larger drainage area (655 square miles). 

The river has a total fall of 154.5 feet in a distance of 75 miles, and, 

as the river flows through a rich agricultural region, its many powers 

are generally utilized. | 

The river occupies an old river valley which is deeply filled with OO 

alluvium. At-Ablemans, this filling is reported at 70 feet, while at 

| other places the filling is several times this. At Reedsburg and above 

| in the valley of the upper Baraboo, the immediate valley is narrow | 

and sandstone is frequently exposed in both bed and bank of the river. | 

This sandstone, while usually soft and friable, sometimes occurs in. 
firm quarry layers. The ground on both sides of the valley rises to 

200 or 300 feet. — ee oe |
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A glacial moraine is crossed at Baraboo, whcih gave rise in a state — | 
| | of nature to boulder rapids with a total fall of nearly 50 feet. Akout 

| five miles below Baraboo, the river strikes the northern one of the 
two eastward trending quartzite ranges, referred to before as the : 
Baraboo ranges, penetrates it, and, after flowing in the intervening 
valley for 15 miles, once more passes through the northern range, 

_ and then enters the plain of the Wisconsin valley near Portage. Be- 
cause of the steep slopes of the Baraboo valley and its state of culti- 

— vation, the rainfall reaches the river very promptly, giving rise to 
sudden freshets and extreme low water. : 

| Profile.—The following table, compiled largely from railroad data, 
7 gives a fairly complete profile of the river from source to mouth. | 

| _ Railroad Facilities —The Chicago and North-Western Railway fol- 
a lows the river closely from Baraboo to the headwaters of the river, — 

crossing it frequently and providing good transportation facilities. 

| - WATER POWERS. . | 

The water powers of this river will be described in order from 
mouth to the source. | 

In the last 15 miles of its course, the banks of this river are too 
low to allow of any considerable development, but at the point where 
the river breaks through the Baraboo Bluffs, the banks are | 

| high and rock abundant. Many years ago a dam was maintained 
at this place, but, for unknown reasons, it was abandoned long ago. | 

| Baraboo Powers.—The drainage area above Baraboo is 550 square 
miles. By far the most important concentration of fall originally 

| existed at Baraboo in the form of boulder rapids. These rapids, with 
| a total fall of nearly 50 feet, have been fully improved by four dams, 

| the lowest one of which is 
| The Linen Mill Dam.—This is a plank dam with an average head | 

of five feet, built in 1902 and owned by George McArthur. One | 
| 60 and one 80 inch turbine are installed, rated at 30 horsepower and 

- used to run a mill for the manufacture of Turkish towels and 
crashes. At the time of spring freshets, the water backs up so as to 
destroy the head. Between the crest of this dam and the tail race 

| of the next power above, is a fall of two feet. 
City Water Works Dam.—This is a rock filled dam located on the : 

, east line of the northeast quarter of the northwest quarter of section.
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| : Profile of Baraboo River. | 

. Distance. . Descent between 

: |__| Elevation points. 
No. Station. From Between above sea. aT | 

mouth. points. Total. |Permile. . 

; Miles. Mil s Feet. Feet. Feet. 

1 |}-Mouth of river ...............464. 0.0 0.0 733 cece cence erelerereeeees 

2{ Linen mill dam, below ....... 24.0 24.0 795.7 13.7 0.6 

3} Linen mill dam, above ........).... cece ecole eee eee ee ees | SOL.7 5.0 |... ee eee ee 

| 4 | Baraboo water work, tailrace..| 25.0 1.0 803.7 2.0 2.0 

— | Baraboo waterworks dam, . . 

CTESE ceccccccccrcc sense ce ccrenevcs 25.5 5 816.3 12.6 cece esees . 

6| Oak street dam, below ........ 26.2 7 "817.6 1.3 beeeeeeees 

7! Oak street dam, CreSt .......... [ec cece cece [eee ee eee eee] 823.8 6.2 vec eeeeees 

Island Woolen Mills dam: 

g below tailrace ...............08- 26.7 5 826.3 2.5 ae ceeeeas ; 

. 9 | crest Of GAM ...... ce eee ce ccc ce lee ccc c eee ccelececeeceeeee| S429 : 16.6 weeeceeeee 

10'N. E. 4, See. 1, T. 11 N, R. 

BOB... cece cece cece cece eeeeeeeeeeee| 83,7 7.0 845.0. 2.1 0.3 
- 11| N. W. %, Sec. 2, T. 11 N, R. 

FS ©) 36.4 2.7 845.9 9 | 0.3 
: 12| S. W. %, Sec. 34, T. 12 N, R.. | . 

13 | West line Sec. 28, T. 12-N, R.| . 
= |B Bec cc ce cccccecsceeeeeeeeeeeeeeeee? 4201 3.7 852.4 L. W. 60 =| 1.6 , 

14| At Reedsburg, below dam .....| 47.7 5.6 864. 11.6 ~ 2.0 : 
15 | At Reedsburg, above dam .....|............ 7.2 871.2 H.W. |... ccc ele eee eee 

16] E. of La Valle, Sec. 36, T. 18 oo. 

N, R. 3 Ei... cc ccc cc eee eee ees 52.5 4.8 875.0 3.8 0.8 i 

17| E. of Tua Valle, Sec. 26, T. 13 

N, Ri 8 Bi. cece ceeceesecceeeecee 55.0 | 2.5 878. | 3 1.2 
18} La Valle dam, tailrace ........) © 57.5 2.5 cece cece tee eeeleceeceeeeeeel eee eeesees 
AD | La Valle dam, Crest ........ 0. ci [pce cc cece freee cece e cele meen eset eeeesleneecteneecalerseeecnne 

20| W. of La- Valle, Sec. 20, T. 18 

N, R. BW. ..ccecccccsecceeceues 59.5 2.0 $90.0 beccececeessleceecences 

21 | W. of La Valle, Sec. 17, T. 18 

N, R. SOW. wcccccccessccccccces 60.5 1.0 891.0 1 1.0 .- : 

221 W. of La Valle, Sec. 6, T. 18 . 
N, 3 Wa. ccc cece ccc cece cece wea 63.0 2.5 894 .0 3 1.2 , 

23 | Wonewoc dam, tailrace ........ 64.5 1.5 901.0 14 9.9 

24 | Wonewoc dam, crest Of .......[...-e ec ee cee leeececeecees! 908.0 ? cee eeeeece 
: 25 | Mast of Elroy, Sec. 4, T. 14 N, - . . 

R. 2 Hiwww cece ccc ccc ccccccccccce Td 10.5 937.5 29.5 ‘2.8 

*Authority 3-10. Levels by Wm. Kachel under direction of L.S, Smith. 11-25. Chief Engineer 
 €.M.& St. P. Ry., run in November, 1898.
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one near the city limits of Baraboo at the head of a long bend of the 
| river. ‘he water is conducted in by a canal 2,000 feet long to the | | 

| power plant owned, like the dam, by the city of Barabeo. The | 

power estimated at 150 horsepower is developed by one 45 and one 

48-inch turbine under a 12.6 foot head. . | | | 
| The Manchester Roller Mill, owned by James Hull, has first right, : | 

by contract with the city, to the low water flow, and uses 80 horse- | 
| power for which they pay a rent of $600 per year to the city. The 

city has also installed steam power to the amount of 100 horse- 7 | 
. power. . | 

Hoyt Mill Company Dam.—This dam is located near the center 

, | of the city of Baraboo, about 4,000 feet above the dam just described. 
| _ This is a rock filled dam, seven feet high and 200 feet long, built in 

| very recent years. Formerly this dam developed a head of 10 feet 
a . and was used to run a flour mill on the left bank and a machine shop 

_ on the right bank, but both have been burned down. The power, 
| | which is estimated at 120 horsepower, is now for sale. a 

Island Woolen Company Dam.—This is the fourth and last of the 
_ dams in or near the city of Baraboo. It is owned by E. P. and ~ 

W. H. McFetridge, who have installed one 45 and one 16-inch tur- | 
) bine under an average head of 17% feet rated at 215 horsepower. oe 

The smaller turbine is used for electric lighting the mill while the | . 
larger wheel is used in the manufacture of Cassimeres. This com- 

| pany have also purchased a dam with a head of about six feet, | 
located a short distance above this dam. No use of it is made, . 

| however. | | oe | 
_ Reedsburg Dam.—In the 21 miles of river between Reedsburg and . 

- ‘Baraboo, the river has a total fall of only 30 feet. In the entire | 
distance, the river has a very sinuous course, and, with the exception | | 

| of a short distance at Ablemans, the banks are low and devoid of | | 
| rock. At Reedsburg, however, the sandstone outcrops in both bed | | 

a>.d bank of river, causing rapids. At this point a timber dam has 
) been constructed with a head which varies between 10 and 4 feet, | 

| with an average of seven feet, and furnishes power to both a woolen | 
_ and flour mill. The drainage area above Reedsburg is 380 square 

miles. | | | 
The woolen mill, called the “Reedsburg Mill,” is owned by the 

| Appleton Woolen Mill Company and manufactures fancy woolen | : 
goods. The company have installed one 60-inch and one 56-inch |
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turbine rated at about 70 horsepower. They have installed, also, 

auxiliary steam power of 125 horsepower. The company are entitled, 

by deed, to enough water to run a “four set woolen mill.” | 

| The Reedsburg grist mill has two turbines of about the same size 

: , as the woolen mill, but an older type. They are entitled to the re | 
mainder of the power. This mill is owned by J. Heaton, who has 

also installed auxiliary steam power. | : 

| La Valle Dam.—This dam develops a head of eight feet and is © 

used to run the La Valle Roller Mill. The owner, H. E. Paddock, | 
reports that plenty of power is available for eleven months in the a 

year. The drainage area above La Valle is 230 square miles. 

Wonewoc Dam.—This is a timber dam and develops an average | 
— head of seven feet. One 48-inch and one 86-inch turbine are in-, | 

stalled and furnish power for a flour and feed mill owned by W. H. 

Funk. The head varies between six and nine feet. No steam power 

| is used. Drainage area above Wonewoc is 180 square miles. 

Elroy Dam.—This is the last dam on the Baraboo. Two 35-inch © | 
and two 30-inch turbines are installed under an average head of 

eight feet and used to run a flour and feed mill owned by R. M. De- 

Long and Company. The mill also has a 25 horsepower steam en- | 

gine for use in time of low water. | 

Water powers on Tributaries of Baraboo River. 

piame of Location of = of and. Rated Purpose. | Owner. 

| Little Baraboo .....| Cazenovia........ 16 60 Flourand food... Wm. Wall. 

woe of Beaton Garey gg) HM | 8 | Grit mille) Be Beene. 4 ce 1 lL.| Hillsboro 2.20.0.) U5 70 : Flour and feed... | Hillsboro Milling 

Leanabro Creek... peri s= ea wee | 

a “ 2 At esti or iver 10-15 oe Undeveloped... HT Konkle Jr. 
| Lorrendal Creek....| Sec. 26, T. 11, N 

R. 7, E.... ... 17 32 Flour ............| C. Falkenstenn. 

| Kickapoo RIveEr. 

Geology and Drainage.—This river enjoys the distinction of hav- 

ing the largest drainage area (800 square miles) of all the Wiscon- — : 
sin River tributaries. It is algo the last large tributary to join the 
parent stream, the point of junction being only 18 miles from the 

: mouth of the Wisconsin. The entire basin is situated in the driftless | 

| area of Wisconsin. The rivers have deeply eroded their valleys. |
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The sides of the valleys are steep, the side hills frequently showing | 

| the sandstone structure with the usual limestone capping. The river _ | 
- is subject to high floods. 7 

a " Fall in the River—The great age of this river ‘has resulted in | | 
| wearing its channel down to a very low gradient. The average | 

| oe gradient in the 70 miles between La Farge and the mouth of the | 
- river is 2 feet to the mile, while, in the lower half of this distance, its : 

gradient is only 1.5 feet per mile, the same as that of the lower 
| reaches of the Wisconsin River. 

| The following profile is compiled from the railroad elevations and 
oO gives a good idea of the water power possibilities. 

: | Profile of Kickapoo River. | 

: | Distance | Descent Between 
‘ . Stations. 

Elevation 
° . _ — ,pbove — . . 

e sea. . ‘ 
won Botrwoen Total. Per mile. 

| Mouth of river .............. 0.0 wee ccccccecees 633.0 [---seeeeee ees cee cecceceeces 

Sec. 7, T. 7 N., R. 4 W.... 6.0 6 640 . 7 1.1 
Bridge at Steuben ......... 19.0 13 658.6 18.6 1.4 
Bridge at Barnum .......... 23.8 4.8 672 | 13.4 2.8 
South of Gay’s Mills ....... 34.8 11 688 16 1.4 

_  §. line Sec. 25, T. 11 N, R.| : | 
A Woiccccccccccccnsccccccsececs 46.6 11.8 710 ¢ 22.0 1.9 

N. B.S. W. Sec. 19, T. 11, 

. BR. 3 Woo eeceseseneeeeeees 50.1 3.5 | 716 6 1.9 
Readstown ............. cece 52.2 3.1 720 4 1.9 
S. B. % Sec. 38, T. 12 N., | | 
Re 8 Woreeecceceesseeeeenees 55.7 2.5 728.0 8 3.2 

N. line Sec. 25, T. 12 N., : . . 
R. BOW... cece eee eee ceeees 60.0 5.3 735 7 . 1.3 

16 Ke) C: 62.5 2.5 . Tb 10 4.0 

La Farge ............. cee eee 70.0 7.5 TT? | 2 4.3 | 

‘Authority: Chicago, Milwaukee & St. Paul Railway. | | | 

—— WATER POWER. | : 

Gays Mills.—The first dam on the river is located at Gays Mills © 
85 miles (by river) from its mouth. The fall in this distance is 55 

' feet. | . | | 

This dam owned by Atwood and Haggerty is built on the solid 
| rock. ‘The owners have installed two 40-inch turbines under a head | 

| of 614 feet and rated at 80 horsepower. They claim that they use | 
only one-third of the water ix the river. This use includes the 
grinding of flour and feed, and furnishing power to an electric light | 
plant. The drainage area above this point is 500 square miles.
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| | Soldvers Grove Dam.—Atley Peterson, the owner of this dam, 
i | has installed two turbines under a head of 7 feet and rated at 120 - 

| horsepower. This power is used to manufacture hardwood lumber, 
- and to run a municipal electric light and water-works plant. The So 

owner has also installed 55 horsepower steam power. They report 
: having had trouble to maintain their dam, owing to the absence of | 

rock for a foundation. | | | | 
| | feadstown Dam.—A dam is here maintained by Henika and Fol- | 

well with a head of 4 feet. The owners report that they have in- 
: stalled one 46-inch turbine rated at 30 horsepower. The power is — 

used to run a feed mill and a saw mill. : | 
Viola Dam.—A dam owned by E. R. Cushman develops a head | 

of 6 feet. Five 48-inch turbines rated at 100 horsepower are used | 
| to run a saw and flour mill. | 

_ La Farge Dam.—The La Farge Milling Company maintains an 
8 foot dam built on natural rock foundation. Three turbines 56, 

| 40, and 35 inches in diameter rated at 160 horsepower are used in | 
_ the day time to run a flour mill, and during the night to run the | a 

| | local electric light plant. The owners report that they can count : 
on only 125 horsepower. | | 

fockton Dam.—This dam is owned by Bennett and Widmer. _ 7 
They have installed 3 turbines under a head of 7 feet and rated at | 

) : 100 horsepower, all used in the manufacture of flour. — | 
_ Mr. V. S. Bennett reports that he owns two undeveloped powers. 

| _ One is located in Section 26, Township 14 north, Range 2 west, on the / 
Kickapoo, which would develop a head of 10 feet with a 9 foot dam, | 
and one power site, located in Section 35, Township 14, Range 2 west, 

- on Warner Creek, where a 20 foot head could be developed by a 16 , 
ae foot dam. | a a 

. Small powers on Kickapoo River Tributaries. | | 

River. — Location. Owner. | Head Turbine, Use. | | 

— West Fork Kickapoo.| Bloomingdale} Dam washed out........|...... .++++-+-+.| Formerly was 

| | | and grist mills 
an Kickapoo. °°"] Ontario ‘| BW Sanded ef 8] 80 Saw and grist 

. 
mils. : 

| HACKAPOO »--+ ---+ +. One to of Hiram Zimmerman .....'...... 50 Bridge factory. | 

Taintors Crook .......| Towerville ..|'C.H- Stombard 22077 8 | Ir Here
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: - _ BLACK RIVER. | a 

| In order to point out the power possibilities along Black River a 

‘survey was made during 1906 from Black River Falls to Wisconsin | 

-——s Central Railway crossing near Withee. From the data collected on 

_ this survey sheets have been prepared showing a profile of the water 

surface, a plan of the river, contour along the bank, and prominent 

natural or artificial features. The results of this survey have been | 

| _ published on separate sheets and may be had upon application to the a 
Director of the U. S. Geological Survey. 7 

_ Geology—All that portion of the river from Black-River Falls | | 
_. northward, is in the hard pre-Cambrian rock. For a large share | 

of this stretch the river has worn deeply into the rock and banks that | | 
rise abruptly 40 to 60 feet, often with nearly vertical walls. In 
places, however, the rock is covered by the glacial deposits. - 
In the 55 miles between Black River Falls and its mouth, the 

| river flows in the Potsdam sandstone region, but even here the aver- | a 

age slope is 2.2 feet per mile. The valleys, however, are wide and 

the banks usually low, making the development of water: power ex- | : 
pensive, and more difficult of maintenance. _ | | | 

Rainfall—a study of rainfall records given in the following fig- | 
ure will show that average annual rainfall on the drainage area of 7 

| this river between the years of 1893 and 1905 was 31.84 inches. | 
| This was distributed among the three important periods as follows: : | 

| Storage period 12.15 inches, growing period 9.57 inches and re-° 

_ plenishing period 8.41 inches.’ | : | | oe 

1 The storage period includes the 6 months from December to May inclusive, the | 
ero wing perenne. July and August, and the replenishing period, September, |
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- an TopoGRaPHY aND DRAINAGE. . 

Black River, hemmed in by the Chippewa on the west and the 

Wisconsin on the east, is restricted to a long and narrow watershed . 

of about 2,270 square miles,* with an average width of only 20 miles. | | 

At ohe point the branches of Chippewa River extend to within a 

quarter of a mile of Black River. Like the Chippewa, about a | 

third of the Black River drainage area is in the comparatively level — 

| sandstone region, so that the maximum watershed available for water — 
| _ powers, namely, at Black River Falls, is only 1,570 square miles.* 

‘The watershed narrows rapidly as.the river is ascended, and at 

Neillsville, 22 miles in an air line from Black River Falls, the 
| drainage area is reduced to only 729 square miles.‘ Were it not for 

this small watershed, the steep gradient of the river and its high, 

} rocky banks would insure large water powers. Black River rises at 

an elevation of about 1,400 feet above sea level, and after a sinuous 

course of over 140 miles joins Mississippi River at’La Crosse. The 

total descent in this distance is 772 feet, with details as shown in the 

| following table: | 

Profile of Black River from its mouth near La Crosse to near Withee. 

. Distance. Descent between 

| Elevation points. 
- No. Station. above: rr . 

; sea level. 

| Ero | Between oS Total. ” mile. 
. ! ‘ , . ; 

! Miles. | | Miles. Feet. Feet. | Feet. 

| 1] La Crosse (near) .....c.cccccceleccccccccccelsccecevecees 628 fee e ccc cceeelecesseeeeees | 
2} Black River Falls: - . 

Below dam ................- 55.0 55.0 749 121 2.2 . 

3 Above dam .................. 55.0 -0 763 14 bee ceeeeeeee 

4 | Chicago, St. Paul, Minneapolis . 

and Omaha Railroad bridge 58.0 3.0 766 3 1.0 

5-| Halls Creek, mouth of........ 61.6 3.6 776 10 2.8 
6 | Halycon ...... eee ec eee eee 67.0 5.4 793 17 3.1 

7 | Hatfield R. R. Bridge ........) 71.2 4.2 838 45 10.4 | 3 
8| East Forks, mouth of.......... 74.2 3.0 846 8 2.7 

9/ Dells dam, below .............. 77.5 2.3 S74 28 8.5 
10 | Wedges Creek, mouth of......| 78.5 1.0 893 19 19.0 
11 | Cunningham Creek, mouth of 84.8 6.3 909 16 2.5 . 
12 | Center sec. 22, T. 24N.,R.2W 86.8 2.0 929 20 10.0 

13 | O’Neill Creek, Neillsville..... 90.8 4.0 ~ 989 60! 15.0 
14 | Bridge. secs. 9 and 16, T. 25 | . N., R. @ Wi... eeeeeeceeeeeeeeee] 98.8 8.0 1.034 45 5.6 
15 | Bridge. secs. 21 and 28, T. 27 

N., Ri. 2 Woeeeeecscccscsceeceee] 108.5 4.7 1,070 36 7.9 : 

| | 1 Census report, vol. 17, 1880, p. 87 a | 

. . ' ; ,
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. Profile of Black River from its mouth near La Crosse to near Withee.—Con. - 

° a ee 

Distance. | 

No. Station. 7 | Klevation Descent Between 
. ' From Between | 2bove sea. Points. 

| mouth. points. 
—_————. en ee A pt 

| | . | ' | | Porat fat, , 
Miles. Miles. feet. feet, Per cent. 

16 | Bridge, Fairchild and North- . 

eastern Rwy. ..............0.. 107.8 4.3 1,094 ° 24 5.6 
17 | Site New Greenwood dam....| 109.3 1.5 1,105 1° | 7.3 . 
18 | Between secs. 27 and 28, T. 27 , 

N., Ri. 2 W.u.rcccccccccvccceccs 110.3 1.0 1,107 2 2.0 . 

19 | Hemlock dam, 600 feet below.| 113.5 3.2 1,132 25 8.0 
. 20 | Hemlock dam, above ......... 113.6 el 1,151 19 cece ec ceceee 

21 Bridge, secs, 20 and 29, T. 29 a . 

, , N., R. 2 W..............0020-+ 119-6 §.0 1,167 16 2.7 

22 | Bridge, Wisconsin Central 

Rwy., west of Withee....... 125.1 5.5 1,187 ~ 20 3.6 

. ee | Bridge, Wisconsin Central . 

| Rwy., Duluth Br.............] 181.7 6.6 1,198 11 1.7 ' 

Authority: No. 1 (low-water elevation), Mississinpi River Commission; 2 to 2, 
Joint Survey of Wis. Geol. and Nat. Hist. Survey and United States Geological Survey. 

The United States Geological Survey maintained a gaging station | 

, on Black River at Melrose for nine months in 1903, but as the sta- os 

| tion proved unsatisfactory it was abandoned August 1, 1903: Such 

7 measurements and observations as were taken.are given below: 

- Discharge measurements of Black River near Melrose, Wis., in 1908. : 

| | Gage Disch | Date. Hydrographer.. height. - ischarge. 

| ff 
| . Feet. | S cond-feet.. . 

January 15........; L. R. Stockman .. ieee et teen teeeceee seen neee| 4.30 1598 
February 7........! “s ‘s a 4.30 1508 

- «© April 4............ *$ a wee eee eee ce tens cent teen cues wees 5.90 2.982 
May 1............. ‘¢ ‘s wees cece ee cece eee tees sees eens 11,00 10,9381 
June 13........ .. ‘$ “sé retteeees sraeet cere tees cere seee eee! 3.90 _ 842 

J t : 

1 Frozen. |
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Mean daily gage height in feet, of Black River near Melrose, Wis., December a 
4, 1902, to August 1, 1908. . 

eee 

1902. | 1903. 
Day... | 

. 
Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. ; Aug. . 

. —_—_—— — —_________ ee 
= ———<—$$__ 

Leese cee [eee ewe 5.05 4.10 4.30 5.10 11.00 7.60 3.60 3.75 . 
Devescccce| ccccceces 5.00 4.10 4.35 4.85 10.00 |.......... 6.70 |e... .. eee 
Becceec cua] cece cece 4.90 4.10 -4.40 3.30 10.25 |..........| 12.20 |.......... , 4......4.0. 3.75 4.75 4.10 4.45 5.65: 10.50 j.......... 10.90 |.......... 
5 3.95 4.60 4.16 4.60 ~ §.90 9.65 6.00 13.00 |.......... 
6......0., 4.00 4.60 4,20 4.75 6.50 9.05 4.70 12.30 |... cece 
Dee ce eee 3.80 4.50 4.20 | (4) 6.65 8.15 4.40 10.20 |.......... 
8. .....0.. 4.35 4.50 4.20 6.25 6.50 7.00 4.30 7.90 jo... cece 
9......0., 4.35 (@) 4.20 8.20 6.20 6.95 4.25 6.90 [oie cca ee 

10........, 4.30 4.40 4.20 9.30 5.50 6.55 4.00 T.40 Jose ccc nee 
Tl... es... 4.35 4.40 4.30 9.70 5.60 6.10. 4.00 8.70 |... eee 12......... 4.20 ~ 4.40 4.25 10.75 |.......... 4.65 3.95 oe 
BL. eee 4.20 4.40 4.20 12.05 5.45 10.60 3.95 B.78 foc ccc eee 14. ....0... 4.10 » 4.40 4.20 12.55 5.60 121.00 3.80 6.20 |.......... 15......... 4.15 (*) 4.20 11.55 5.95 - 10.90 3.80 5.80 jee ccceceed 
16.20.60... 4.10 4.30 4.10 9.85 5.85 9.15 3.80 5.30 |.........- 
17......... 4.00 4.30 4.15 9.40 6.05 7.80 3.70: 4.50 |.......... 18........, 4.00 4.30 4.00 | 10.35 | §&.60 6.55 3.70: 4.20 [ec ceccaee 

, 19......0.. 4.05 4.30 3.95 11.95 5.00 6.50 3.70 ~ 4.10 [........ ee 
P| 4.25 4.20 3.90 13.40 5.15 6.40 3.70 4.00 j.......... ., 2Q1......00. 4.60 4.20 3.90 12.90 4.50 _ 6.30 3.70 4.00 [.ccsccacee, >) 4.95 4.20 4.00 11.40 4.65 5.90 3.70 4.00 |.......... 
QB. 0.0.00. 5.80 4.20 - 4.00 9.65 4.30 6.50. 3.70. 3.90 |........06 

° 2 6.05 |. 4.20 4.00 8.05 4.30 5.70 3.60 3.90 [occ ccccece 
| 5.85 , 4.20 4.05 7.65 4.35 5.80 | 3.60 S.90 |... cae eee RG. e ee 5.80 4.20 -4.10 6.65 4.65 5.95 3.50 B.75 | cece cee ee | 
BT... dee | 5.65 |° 4.20 4.20 6.02 4.85 §.40 3.50 3.90 |... cccweee OB ec cee 5.50 4.20 4.35 6.565 5.00 11.85 3.50 4.20 |... .eeeee 
20... ...00. 5.35 4.20 Foo... cee, 5.70 5.66) 12.60 3.50) 4.00 |.......... 

5; | 5.20 4.20 [.......... 6.55 6.80 10.95 3.50 eo | 
BL. ce | cece cea 4.10 l.......... 5.80 Jee... cc... R50 Je... eee. 3.75 lee c cee aee 

os 1 Observer absent. 

a A gaging station was established by the United States Geological 
Survey at Neillsville April 7, 1905, ‘and the following data have been. 

—eollected: ee : : | 

Discharge measurements of Black River at Neillsville, Wis., in 1905, 1906 and | 
. | _ 1907. 

. Area of Mean - Gage . Date. Hydrographer. Width. section. | velocity. | height. Discharge. 

- , Square Feet ner ~ Second 1905. Feet. feet. second. Feet, feet. 
- April7........./,Hanna and Clapp .....|° 192 1,021 3.5 7.7 3,279 May 24.. ......| 8. K. Clapp............ 165 471 2.18 4.95. 1,024 June 18........| M.S. Brennan ......... 192 945 3.15 . 7.26 2,978 July 11 ....... voce eee MO Loe. lee eeeee 161 392 1.56 4,25 612 August 11 ...../.... .. do .............. 151 242 .93 3.3 225, September 25..; F. W. Hanna........... 163 419 1.86 4.35 780 

. 1906, 7 | | | 
January 25....) M.S,Brennan.........) 147 198 | 0.97 430 | ase | Apri] 24 .......).... 2... do .............. 165 — 484 1.70 4.75 819 June 8.........]) ....... dO .....0.065 ee. 160 436 1.72 4.46 752 

| | "1907. ‘ 

April 3 .......| A. H. Horton .......... 184 772 3.08 6.52 2,343 June 14 .......| G. A. Gray ..... 0! 147 255 1.31 3.39 "334 July 13 ........].... do ....... 0 cece econ ee 142 226 1.13 3.52 255 August 15. 000 GO... 2. cece cece eee 116 108 61 2.7 66 September 18,.|.... do .................. 121 140 | 76 3.0 106 
[ . . 

Notz.— Width is the actual width of water surface, not including piers. Ared o tion i total area of the measured section, including both moving and still waters, f see me 18 the . aEntirely frozen over; gage height given to water surface; ice 1.3 feet thick. The discharge | was 22 per cent of the open-channel rating for gage height 4.30 feet.
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| - Mean daily gage height, in feet, of Black River at Neillsville, Wis., for 1905. 

Day. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec. 

Leeeeeeeee|esseeeeee{ Sed 3.7 4.4 27 | 3.3 8.5 8.2 4.0 
Qeececccce | acececees 3.4 - 3.3 4.4 2.6 3.2 3.5 3.5 4.2 
Bereccccce | ccavecees 4.1 3.2 4.9 2.6 3.5 3.4 - 3.5 - 3.8 
be ccccccce | cccececes 5.3 7.7 6.5 2.6 8.4 3.4 3.5 3.7 

re 5.2 14.2 8.4 2.9 3.6 3.0 3.5 3.3 
(es | 8.2 4.9 19.8 8.0 2.7 3.2 3.0 3.7 3.5 

| Toseseceee| 7.7 5.0 16.5 6.8 4.2 3.1 3.1 4.1 3.5 
B.ceceeeee 6.9 4.6 -| 11.5 5.9 4.0 3.0 2.7 4.1 3.4 
9... . cee. 6.2 4.6 8.8 5.8 4.0 2.9 2.4 3.9 3.3 

10...eeeees 6.0 "5.9 7.6 4.7 3.5 2.8 3.1 3.8 3.4 
Tl.......0. 5.7 6.6 8.6 4.2 3.3 2.7 3.0 3.7 3.4 — 
I2.......0. 5.5 6.7 8.0 3.8 3.3 2.3 3.0 3.7 3.5 
rn 5.1 6.2 7.1 3.9 3.3 2.7 3.0 3.6 8.4 

14. ..ccc00. 4.8 10.7 6.2 4.0 3.3 2.7 3.0 3.5 3.4 
1B.......ee 4.6 10.1 5.5 4.8 3.2 4.3 4.0 3.4 3.5 
16......00. 4.3 9.2 5.8 4.5 3.0 6.0 4.9 3.4 3.4 
i 3.9 8.7 11.2 4.0 2.9 6.0 5.4 3.4 3.3 
18......... 3.8 8.2 10.7 . 3.8 3.0 6.1 5.5 3.4 3.0 
19. .....005 4.2 6.6 8.6 4.2 3.0 8.6 5.6 3.4 3.0 
De 3.9 6.0 7.0 4.3 3.0 8.3 6.6 - 3.8 3.2 
Q1.........] 3.2 5.3 6.0 40 3.2 7.5 6.9 3.2 3.1 
QQ ee eeee 3.1 5.1 5.2 3.8 3.5 6.3 6.5 3.2 3.1 
QB. cecceee 3.1 4.9 4.5 3.3 2.4 5.8 5.9 3.2 3.3 
Q4. se eeeee 3.5 4.7 4.1 3.1 3.6 4.7 5.5 3.5 3.5 

| 25... cece 3.4 4.3 3.9 3.1 3.4 4.2 | 5.0 4.2 3.5 
2G... ie ceee 3.4 4.2 |° 3.7 3.0 |. 3.3 3.9 4.6 4.6 3.5 ~ | 
QT ccc cceee 3.4 4.1 3.5 2.9 3.2 3.8 4.4 4.5 3.4 
QB. sees 3.4 3.9 3.3 2.9 3.0 3.7 4.1 4.3 3.4 
Q9......66- 3.4 3.9 3.3 23 3.4 3.6 3.9 - 3.9 3.4 

. BD. vsceeeee 3.4 3.8 3.5 2.8 3.5 3.8 3.7 3.7 3.5 
| Bocce cece | cece eeees 3.8 |occcceeeee 2.7 BS occcccceee] BO facscvevecs 3.5 

Note.—No ice record at this station. . | 

Daily gage height, in feet, of Black River at Neilisville, Wis., for 1906. 

_ Day. | Jan. | Feb | Mar. | Apr. aay. | Jane, Suly.| aus. | Sept. | Oct. | Nov. | Dec. 
. ’ J J 

Loccccccceee) 35 | 4.12 | 5. | g.4 | 4.2 | 5.2 ] 8.7 | 8.2 7 8.2 [ 2.27 | 4.2 | 5.5 
Do ecceccece 3.3 4.1 5.0 | 11.8 4.6 4.8 3.5 3.0 4.5 2.9 | 3.9 5.2 
Beccccccceee 3.4 4.1 5.2 | 12.0 | 5.0 4.3 3.9 2.8 4.5 2.7 3.8 4.9 . 
he eccceeees 3.5 4.1 5.0 | 11.6 5.2 | 4.0 | 4.2 | 2.6 4.7 2.7 3.9 4.5 
Be cccccceees 3.4 4.0 4.9 | 11.3 5.1 4.2 4.0 2.8 4.5 2.7 | 3.8 4.2 

. Giceccccceee| 3-4 | 4.0 | 49 | 12.0 | 4.7 | 6.3 | 3.6 | 3.0 | 3.0 | 2.5 | 3.7 | 3.8 | 
Teoccsceccecs 3.5 4.0 4.8 | 10.6 4.4 6.9 | 3.3 2.9 3.8 2.5 3.7 4.2 
Si veccececes 3.5 | 3.9 4.8 | 11.4 4.2 6.6 3.1 2.8 3.4 2.5 | 3.7 4.5 
Qorccecceees 3.4 | 3.9 5.3 | 10.7 4.3 5.9 3.0 | 2.4 2.9 2.5 3.6 4.7 

10... cceceeee 3.5 3.8 5.1 | 10.0 4.3 5.4 8.1 2.4 3.0 2.5 | 3.7 4.8 

| 3.5 3.8 4.9 8.9 4.1 4.6 3.0 2.4 3.0 2.7 3.6 4.8 
12..ccccee000] 8.5 3.8 4.9 8.7 3.9 4.1 3.0 2.5 3.0 24 3.6 4.8 
LBocccccecees 3.5 4.0 4.8 8.5 6.9 3.8 2.8 2.4 3.0 2.4 | 3.3 4.6 
Lh. cccececeee 3.5 3.9 | 4.7 8.8 | 7.8 | 3.5 2.9 | 2.4 2.9 2.4 | 3.2 4.3 
ee 3.6 | 3.9 4.6 8.5 6.6 | 3.3 2.8 2.3 | 2.9 2.4 | 3.3 4.3 

| 16...........| 3.6 | 39 | 45 | 7.6 | 5.9 | 32 | 27 | 238 | 3.3 | 2.5 | 8.2 | 4.5 
Vo ceccececes 3.7 3.3 4.5 6.7 5.4 3.1 2.7 2.4 3.3 2.5 4.1 4.6 
1S. .csceceees 3.8 | 3.9 4.4 6.2 4.9 | 3.0 2.6 | 2.4 3.4 2.7 5.1 4.6 
1 3.3 | 3.9 4.3 6.0 4.5 2.9 2.7 2.3 3.3 2.7 4.8 4.5 
Pe 3.8 4.1 4.8 6.0 4.1 3.0 2.7 2.3 3.2 3.0 4.6 |...ceee 

Qe rsececeeee 4.0 4.2 4.4 5.8 | 4.0 3.1 | 2.6 x2 3.2 3.5 4d loccecee. 

De cseevees 4.0 4.3 4.3 5.4 4.0 3.6 2.6 2.6 3.1 3.4 3.7 |.....65 

Wevccscccecs 4.0 4.4 4.2 4.9 4.1 3.9 2.2 |. 3.0 3.0 3.4 3.8 feceeeee 

Dh. ccacceees 4.0 4.6 4.1 4.8 | 4.2 4.1 | 2.1 3.8 3.2 3.7 3.6 |....0.- 

Deo veccececes 4.0 4.8 4.2 4.4 6.0 | 3.9 2.1 4.1 3.2 4.2 | 3.8 |... 

WG. ccccseeee 4.0 4.9 5.1 4.4 5.9 | 3.7 2.4 4.4 3.1 5.2 sn 

ee 4.1 5.1 6.0 4.3 9.8 3.9 2.4 4.3 3.0 5.2 a 

QQ. ecceccees 4.1 5.1 6.6 4.2 8.3 4.1 2.5 4.1 3.0 4.9 6.6 |.....ee 

Wo. cseeeceee 4.1 |.......| 7.2 4.1 7.2 | 4.2 9.4 |] 8.9 2.9 | 4.7 | 6.3 |......- 

Bo vecececeee 4.1 |......./401.5 4.2 6.5 3.9 4.0 3.7 2.8 1 4.5 | 6.2 |...... 

| Bot 4k haved! 85 le! BB ee 7b ge fd ae ee 
. TTT TT I . 

1Tce jam. eas 
= Note.—Ice conditions January 1 to March 30 and December 2 to 21.
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Mean daily gage height, in feet of Black River at near Neilisville, Wisconsin, | 
a for 1907. 

. Day. | Mar. | Apr. | May: | June. Say. | Aug. | Sev. | Oct. | Nov. | Dec. | 

Leseeeeeeeeeseeeee ceeeeeee] 7.70} 4.60] 3.7%] 3.3 | 25 | 2.5 | 32 | 2&6] 27 
es 6.90 4.50 3.40 3.5 2.4 2.4 3.1 2.6 2.8 

Seccccaccascceccceel|acccccue 6.60 4.30 3.20 3.4 2.3 2.4 3.1 2.7 |> 2.8 
Bec ceecceecercvecelececeees 6.90 4.10 3.20 3.6 2.3 2.4 8.1 2.7 2.7 

. Bocce ccccccceceuccelecccuce 6.70 4.00 3.10 6.9 2.4 3.2 3.1 3.0 3.0 

Coc eeel eee] 6.40] 3.90] 3.00] 46] 24 | 261] 3.2 | 3.0] 28 | Te nscccccccceceseenlscccseee| 6.50 3.80 3.00 4.1 2.4 2.5 | 3.8 2.9 2.7 
Be eeeccceeseeseuees sec eeeee 5.90 3.60 2.90 5.1 ‘2.4 2.5 3.1 2.7 | 2.8 
Deceeccccccceeeceeelsesceeee] 5.70 3.60 2.90 4.5 2.4 2.8 3.1 2.9 2.9 

WO... see reece ee eree ieee. 5.80 3.50 .| 2.80 4.0 2.4 2.7 3.0 2.9 2.7 

We seeeereeeseeeeree| | 5.60] 3.50] 3.00] 36/ 26] 28 | 30] 28 | 28 
: | TR eeeeeeeeeeeeeeeee| | 5.60] 3.401 8.101 3.3 2.5 2.2 3.1 2.8 | 2.9 

See eee eeeeeeeeeeee tt 5.40] 3.40] 3.40] 3.1 2.4 2.2 3.0 2.6 2.8 
V4. ee eee ee eeeee| lt 5.00} 863.60] 3.50] 3.3 2.4 2.4 8.0 | 2.5 2.7 

| 5. eeeeeeeeeeeeeeee | 4.80] 5.20] 3.20] 3.2 2.4 2.3 2.9 2.7 2.7 

WG... cece eee eeeeeeel sec ceeee| | 4.70 5.90 3.00 3.2 2.5 2.6 3.4 2.6 2.5 . 
TT. cece cece eee ee lec ceeee 4.69 5.70 3.00 3.1 2.4 2.5 2.9 2.7 3.0 
9 LIE pee . 4.40 5.30 3.00 3.0 2.2 2.6 2.3 2.7 2.5 
WD. ce ceccccecceeerel. oo... ae, 4.40 4.70 3.00 3.0 4.3 6.5 2.8 2.6 2.7 
BO. cece eee eeeeeeeeel cc ceeee 4.29 4.30 3.10 3.0 3.6 7.0 2.8 2.6 2.7 

_ Meeeeeeeeeseeeeeeeefeceeseee] 4:10] 4.00] 4.00/ 3.0 | 3.2 | 64 | 27 | 27 | 2.6 
© WR cece cece cece et eel icc ceaee 4.00 5.60 3.901. 3.3 3.2 5.8 2.5 | 2.8 |... G). 

nn 9.20 3.90 5.20 3.90 3.0 3.3 5.3 2.5 2.7 ee eeeens 
RA... eee e ee eeeeeeee! 10.10 4.00 4.80 3.90 2.8 2.9 4.8 2.5 QD jrcceeeee BBrvrecesserereee| 11.30] 4.10] 4.50] 3.50] 2.7 2.7 4.5 2.5 3.0 |oo...eee 

QB. cccccccesccccesee, 12.40 4.30 5.00 3.20 2.7 2.7 4.0 2.5 8.0 [....eeee 
QT cccccccccsecccece| 12.40 4.20 4.80 3.00 |. 2.6 2.7 3.8 2.6 2D |r.seeees 
QB... cee ceececeeces| 11.00 4.20 4.40 2.90 2.5 2.6 3.6 2.6 BD le rcccece ‘ 
QO. ccc ceccecsececees| 11.80 4.60 4.20 3.10 2.9 2.5 3.4 2.5 2D |ircaceee . 
BOL cece eee cee cere! 10.70 4.70 3.80 3.00 2.5 2.5 3.3 2.6 2.7 [ewe eecee Ble veeeeeeeeeeeeeeee| OOH... BOL... 24 a | | 

1 Frozen. . . 

o Estimated monthly discharge of Black River at Neilisville, Wis., for 1905-6. 

| . Discharge in second-feet. | 
. . Month. a 

Maximam. | Minimum. | Mean. oo 

APTil (680) .o..e.cccecececevssceseccceecsstetecscereesresef 3,900 7 1,086 
MAY oo c ccc c ete ee cee n eee n ee cece cone n ence ceenes 6,910 267 1,768 
JUNC eee ccc cece cece ccc ccc recuse cucesessecsescescecescvecens 23,000 205 3,840 , 8 JUNE Lecce cece eee cece ene em eras ceceeseseevene 23 ,060 205 3,840 

SCPtOMDer 20... cece cece cece cece cece cucececncecceecees 4,340 80 918 
OCTODEL occ cece cece ccc c cc cn nce cnceceecceceeteceveecceces 2,570 20 750 
NOVEMDEr 20... .. cece cece cece ccc cececacestacnceeeccsccecense 870. 205 392 
December... eis cece cece cece c cece ccecccvacecscececvceve| 685 150 202 

7 . 1906. 

92% 0) 0 8,700 635 3,860 MAY woe cc cece cece cece cece cas cccccccccecececscectcdseceucuecs 5,180 ATS 1,450 
JUNE oe ee cce cece sce c cece een ceenceeececeeeseesseuceesseutenes 2,570 126 730 

. July COO ROMO e eee meen er er ecreer as areeerensseereseessretesececcs 635 20 184 , 
, . August Se 

750 26 188 . September .....c cece eee cece ccc cecccccccevctceccvtvcucvees 930 105 74 
October . CoO Ome m eee rere ereeeeeroereeDeeeerereee nena nesses oue 1,250 44 208 : 
NOVeEMDEr 2.0... ccc cece ccc c cece ce ccceececececuveucecess 2,400 205 733 . - December (1-19) oo... eee cece cceeeccssesceseceee! 1,460 424 874 

‘ _Note.—Values for 1906 are good, except July and August, which are fair. During the oo frozen period the discharge probably seldom exceeded 500 second-feet and attained a minimum of at least 150, and probably much less.
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. Rating table for Black River at Neillsville, Wis., for 1905 and 1906. _ | 

| noe? Discharge. here. Discharge. heck. Discharge. neeen. Discharge. . 

Feet. Sec.-feet. Feet. Sec -feet. Feet, Sec.-feet. Feet. — Sec.-feet. 
| 2.10 20 3.60 338 5.10 1,185 7.20 2,850 

: 220. 26 3.70 379 | 5.20 1,250 7.40 3,050 
2.30 34 3.80 | 424 5, 30 1°315 7.60 3,250 

Oo 2:40 44 3.90 ; 473 - 5.40 1,385 | 7.80 3,460 
2150 56 4.00 D5 5.50 | 1,455 8:00 3,680 

- 2:60 70 4.1 | 579. 5.60 13525 8.20 | 3,900 ° 
2°70 86 4.30 635 5.70 1,600 8.40 4,120 7 
2180 105 4°30 692 5,80 1,675 8.60 4;340 | 
2.90 126 | 4.40 | 750 5.90 1,750 8:80 |. 41580 | 
3.00 150 | 4.50 810 6.00 1,825 9:00 4/820 
3110 177 £00 80 6.20 1,985 10.00 } 6,020 © | 
3.20 205 4:70 930 6.40 2145 | =~ 11.00 7, 300 . 

Se 3.30 235 -| 4.80 990 6.60 2, 310 12:00 8,700 
8.40 267 4.90 1,055 6.80 2° 480 | 
3.50 | 301 5.00 | 1,120 | 7.00 | 2,660 | 

Notre.—The above table is applicable only for open-channel conditions. It is based upon 8 
‘ discharge measurements made during 1905 and 1906. Itis well defined between gage heights 3.3 

. feet and 7.7 feet. Beyond these limits the discharge is only approximate. 

— =. | WATER POWERS.” | 

| It is many years since Black River was used for lumbering, and ~ | 

as the surrounding country is well settled, it seems likely that the 

| near future will see a demand for the available water powers. These | 

- powers, while not of the largest, are so situated as to be cheaply | 

| _ developed. The river has no large tributaries, but many of its nu- 

| merous small feeders are now developed and used to run grist and 
saw mnills. At the present time several projects are being exploited 

| which look to the employment -of these powers by interurban electric 

| railroads and other enterprises in near-by cities. 7 

Dam Site in Sections 1 and 2, Township 18 North, Range 8 Hast.— | 

. Chapter 206, Laws of 1903, granted a charter to the La Crosse and 

| | Northern Railway Company to build a dam not exceeding 24 feet : 

| | above low water mark, either on lot 5 of section one or on lot 7 © a 

' of section 2, both in Township 18 north, Range 8 west. The drainage | 

area above this point is about 2,200 miles, so an ordinary low 

a water flow of at least 500 second feet would be expected equivalent. 

to 1,820 theoretical horsepower. - | 

an The construction of this dam has not as yet begun. The utiliza- — 

tion of this power would be of special importance to the proposed in- 

terurban between La Crosse and Black River Falls. / 

Black River Falls Dam.—The first dam in the river is at Black 

| River Falls and is of timber construction. The power developed
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is owned by the city of Black River Falls, with turbines working | 
under a head of 13 feet, and by J. J. McGillivray, with turbines un- 

_ der a head of 16 ieet. The present tailrace could be lowered 3 or 
4 feet, and the crest of the dam could be raised the same amount oe 

| without flooding. This improvement would give a total head of | 
| 20 feet. The turbines now installed develop about 345 horsepower, 

- which is used to run: an electric light plant, a sash and door’ mill, a 
wagon shop, and a grist mill. : ee 

| _ Chapter 491, Laws of 1905, granted to the present owner the right 
7 of increasing the head of the dam 4 feet. The drainage area above | 

| this point is about 1,570 square miles. <A view of this dam, at 
| time of high water is shown in Plate XXXII. | 

Black River Falls to Neillsville-—Because of the high, rocky : 
banks and high gradient of this river, dams of 15. to 20 feet head 
could be installed nearly every 2 or 3 miles between Black River 

a Falls and Neillsville, but only a few of the largest undeveloped 
powers will be described. | _ re 
_ The first dam site above Black River Falls is located near the 
south line of Section 1, Township 21 north, Range 4 west, just below | 

| the Chicago, St. Paul, Minneapolis and Omaha Railway bridge. <At | - 
this point the rocky banks form a narrow gorge and are high enough si a 

| to furnish a head of 30 feet or more. This site belongs to the 
Black River Improvement Company, of La Crosse, Wisconsin. : | 

| I'wenty feet would develop all the fall to center of section 17, town- : 
ship 22, range 3 west. | | 

| Northeast Quarter Section 17, Township 22 North, Range 3 West, | 
Dam Site.—At this point the banks of the river are high and steep. | | Between this point and the railroad crossing at Hatfield the river has | 

_ a total fall of nearly 50 feet, all of which could be developed at: this 7 | 
| , point by a dam not to exceed 500 feet in length. . This dam site is | | 

less ‘than three miles from the main line of: the Chicago, St. Paul, | 
Minneapolis and Omaha Railway. ce! Se | 
_ Hatfield Dam Site-—The legislature of 1903 granted a charter | to build a dam at Hatfield, in section 3, township 22 north, range | | 
3 west, to E..G. Boyton and Orlando Holway, but said charter was oo 
to be:void unless the dam were constructed before the end-of 6 years. | - 
This charter provided for a head of 35 feet. It is reported: on good: 
authority that active steps are now being taken to improve thig power. a 

12 | | 7
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, Surveys lhave been made and preliminary plans drawn for a dam 

at Hatfield with a head of 50 feet and this includes a canal from 

| the head of this proposed dam extending downstream about 2 miles. 7 

| Such a canal would develop a total head of 86 feet by one power 

, plant. But the 50 foot dam would cover up the next important | 

dam site above, viz.: — | | | 

_ The “Dells” Dam.—This old logging dam is located in Section 18, . 

Township 23 north, Range 2 west, at the head of a rapids which com- 

| } prise a fall of 25 feet in a distance of less than a mile. A 30-foot 

| dam in the sity of the present “Dells” dam would back the water to oe 

| the foot of Ross Eddy and this head, in connection with a short canal 

below the present dam, would develop a total head of 40 feet. 

' Ross Eddy Rapids.—Ross Eddy, a view of which is shown in 

| Plate XX XIII comprises a fall of 26 feet in a distance of a mile. 

The total fall in the river between the mouth of O’Niell Creek and 

Cunningham Creek, a distance of 314 miles, is 45 feet. Mr. L. B.. | 

Ring of Neillsville has a charter for a 20-foot dam in either Section 

| 22 or 26, Township 24 north, Range 2 west, granted in 1901. Near 

| | the southeast corner of Section 22, Township 24 north, Range 2 west, 

the river is flowing due east but in the next 2,000 feet it turns — 

oe ‘abruptly and flows south for a distance of 2,000 feet when it turns 

: abruptly again to the west. Mr. Ring has proposed to build a 20- 

foot dam in the 8. E. 14 of section 22 and then by a short canal 95 | 

rods long (in earth) cut off this long bend and deliver the water to | 

| the turbines below the bend under a head of 42 feet. The outlet of 

such a canal would be in a favorable place for the power house be- , 

cause of its protection from ice and floods. | | 

Weston Rapids These rapids, including a fall of 20 feet are 

| located in Section 2, Township 24 north, Range 2 west, about 2 miles 

from Neillsville, a city of 2,200 inhabitants. Nineteen feet of fall. 

are concentrated in a distance of 4,000 feet. Both banks are high 

- enough at the head of the rapids to enable a dam to be built with a — 

head of about 18 feet. This would back the water up to a point 

_ 414, miles above. _ oo oo Oo | 

: - + The right or west bank is high enough to allow of a canal at this 

| level to a point nearly opposite the foot of Weston Rapids. While 

| expensive, this canal would develop a head of about 35 feet. Even 

with a head of 25 feet the pondage is estimated at 995 acres. |
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| At the present time the owners, the Neillsville Light and Power 
Company, are trying to sell their rights to the city. The occasionally 

| a remarkably low water flow of this river makes necessary the installa- 
tion of an auxiliary steam plant which greatly reduces the value of 

- _ the stream as a power producer. This extreme low flow may be due 
to the regulation of the flow by the dams at Greenwood and Hem- 
lock. | : 

Rapids in Section 16, Township 25 North, Range 2 West.—These 
rapids nclude a fall of 14 feet in a distance of about 3,000 feet and 

| _ all in the N. E. 14 of above section 16. The banks would here 
| allow a dam with a head of approximately 20 feet. 

_ Rapids in Section 4, Township 25 North, Range 2 West.—About 
1,000 feet north of the south line of section 4 a 15-foot dam could be | 

} secured at reasonable cost. 
_ Ltapids in Section 21, Township 26 North, Range 2 West.—About 

@ quarter of a mile from the south line of section 21 the banks are 
suitable for a dam with a head of 20 feet. This would develop all 
the fall up to Greenwood. | | | 

_ Greenwood Dam.—Under a charter granted by Chapter 470, Laws 
of 1895, the city of Greenwood has constructed a concrete dam near 
the north line of Section 34, Township 27 North, Range 2 West. 
This dam develops a head of 12 feet and the power is used to light | 
the city. Between the back water of this dam and the foot of the next | 
dam above is a fall of about 10 feet. SO 

Hemlock Dam.—This dam is located in Section 16, Township 27 
| North, Range 2 West. It was originally built for logging purposes 

| and has been repaired and modified several times. At the present 
time the dam develops a head of 18.5 feet. Four turbines rated at | 
175 h. p. are installed and used to run a grist and saw mill. The 

. power is owned by Theodore Withee. This dam backs the water 
| for a distance of 214 miles and is the last dam on the river, used , | for power. ; | 

In the 10 miles between the back water of Hemlock dam and the 
Wisconsin Central bridge near Withee the river has a total fall of 
only 38 feet. The banks for the greater part are low and in many 
places swampy, giving no opportunities for the development of power. 

- Because of the unusually steep gradient in the branches of Black 
River, a water power of from 10 to 20 feet can be located at frequent
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oO : intervals on these streams. Several of the many mills in such loca- | 

: | tions report an available head of from 35 to 40 feet. In nearly every 

case timber and rock are found at or near the dam sites. | 

Railroads.—That portion of Black River containing the important , 

powers is fairly well served by railroads. The river is crossed by the 

: Chicago, St. Paul, Minneapolis, and Omaha Railway four times, and 

once each by the Wisconsin Central Railway and the Green Bay . 

and Western Railroad. | | | | 

oo Dams on Tributaries of Black River. 

River. ° | Location. Owner. Head Turbine, Use of power. 

Robinson’s Creek.| Sec. 25, T. 20N.,R.4E.| G. W. Brenner.......| 16 50 | Flour and feed. - . 

ececcee GO... 000+] See. 19, T.20N.,R.5 EB.) .....-. cee ee ee ve 20 | .....-...| Undeveloped. 

. owe ecee GO .se-see-| Soc. 20, T. 20N.,R.2E.| H. B. Mills Est ......| 12 40 Saw and plan- 

So, mobs sO . ing. 

Beaver Creek. a Sec. 30, T.20N..R.7E| Ettrick oo len Mills} 10 20 Manufacture of 

. woolens. 

og. GO .sseseee+-| Galesville ........ .. | Galesville Mill’g Co.| 14 150 Flour and elec-- . 

| ee. dO ...2.e.+..| See. 30, T.20N .R.7E.| Beaver Valley Roller| tric light. 

. - : Co... ss cseceeeessee| 10 50 Flour and feed.. . 

Mill Creek ........| Sec. 29,T.19 N., R.6E.| N. Bend Milling Co..| 37 100 Flour and feed. . 

Douglas Creek....| Melrose............---| Melrose Mill........ | 34 90 | Flour and feed. 

co Hall Creek... ....| Merrillan.............; Andrews and Co.....| 12 29 Flour and feed. | 

‘Squaw Creek .....| Sec. 21, T.21N.,R.4 E.| Squaw Creek Woolen | 

. . - Mills... .........- 13 33 | Manufacture of 
woolens. 

cee es dO cece ceeeee | e210 eee... dO -.. sececsceeseecsee cece sees | LO [eres ceeees Undeveloped. 

Robinson’s Creek.| Sec. 22, T.20N., R. 4B | .... eee eee eee eee eee 10 |......-.-.| Undeveloped. . 

Sailor Creek ......| Perkinstown .......| F.L. Diederich ....| 12 | 25 ‘Saw mill.
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CHIPPEWA RIVER SYSTEM. 

| , Lopography and Drainage.—The Chippewa drainage system has 
-its source in over a hundred lakes, large and small, with many con- 

| necting swamps, near the Michigan boundary and only 20 miles from 
Lake Superior. The drainage area has a length of 180 miles, a max- ) 

| imum width of 90 miles, and an average width of nearly 60 miles. | 
' Lhe general direction of the drainage, except in the extreme West- | 

ern part, is toward the southwest. Chippewa River unites with the 
7 Mississippi at the foot of Lake Pepin, after a course of 267 miles. The | | 

| total area drained by the river is 9,573 square miles, of which about Oo 
| 6,000 include the most unsettled region of northern Wisconsin. This 

area includes the richest forests of the State, of both soft and hard 
_ timber. Although lumbering operations have been very active here 

for many years, considerable pine timber still remains, chiefly at the | 
| | upper headwaters, but it is fast disappearing. Most of the- large - 

tracts of pine lands are owned by large corporations, and many of 
| them are reached by long lines of logging railroads, which in many | 

cases have been purchased by the trunk-line railroads and made a | | 
. part of their systems. The extensive use of such railroads has greatly . 

| relieved the rivers of the burden of transporting logs, and correspond- 
| ingly added to the value of the rivers for water-power purposes. | 
| _ The main line of drainage runs very nearly along the central line 

of the basin, but the name of Chippewa River is not given to this con- 7 
| tinuation of the principal stream. The river divides 112 miles from a - 

the mouth; one branch, the prolongation of the line of drainage, called _ 
a the Flambeau, rises in the lakes near the Michigan line, at an eleva- _ 

_ tion of a little over 1,600 feet above the sea; the other branch, rising | 
| farther west and flowing more directly south, receives the name Chip- ' 

| pewa. The Flambeau drains 1,983 square miles, while Chippewa | 
| | River, above their Junction, draing only 1,777 square miles. About
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56 miles above this junction the Chippewa again divides into East 

and West branches, the one flowing from the northeast, the other from 

the north, draining, respectively, 278 and 480 square miles. 

) The lakes of this region are situated in two widely separated groups, | 

one in the extreme northeastern part, at the headwaters of Flambeau | 

River, and the other in the northwestern part, at the headwaters of — 

| what is known as the main stream and of Red Cedar River. The 

| remainder of the area is almost devoid of lakes. The wooded regions, 

| however, include very large areas of cedar and tamarack swamps. | 

| | GEOLOGY. | 

| The pre-Cambrian crystalline rocks form the underlying strata in 

the area above Chippewa Falls, while below that point they are re- . 

placed -by the Cambrian sandstone. The entire area above Chippewa 

Falls is covered with glacial drift, so that the rock appears only in 

the river bed. The country is level or rolling. In the southern part 

| of the area the rivers have eroded deeply into the drift and rock, but 

in the northern portion they have not cut much below the surface. 

| — With only a few exceptions (the most notable one at Hau Claire) 

all the many and important water powers on Chippewa River are 

found in the region of the pre-Cambrian crystalline rocks, but be- 

cause of the deep drift the powers on the uppér streams occur as bowl- , 

| der rapids. : . 

| | PROPOSED RESERVOIR SITES. | | 

According to detailed surveys made by United States engineers, 

| this drainage area is favored with an unusual number of excellent 

sites for reservoirs. A list of these sites, with valuable data. con- 

cerning them, is given in the following table: |
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_ Proposed United States Government dams on Chippewa River. | 

. | Length. Maximum height. | ; 
a | CdD raiinagee 

Location and name. _ area above 

| Dam. Dike. Dam above Dike. TOSORVOLE. 

_ East Branch Chippewa River: Feet. Feet, Feet. Feet. Sq. miles. 
Bear Lake...... ce cee eee 1,015 200 19.5 8.5 244.5 
Little Chief Lake 710 |... woe... 24.0 | ....cee cee 57.5 

West Branch Chippewa River: =. Moose Lake... 1,235 160 | 571 ° 15 214.3 
- Pakwawang Lake.... ...... . 900 (........ es a 297.2 

Court Oreilles.............0....00. 4. 260 100 3.5 5.0 114.0 . / Chippewa River, Paint Creek. .. -829 eee vee | 23.0 |.... 0 we eee 3,943.1 

: Total oe. ceee cece ccc eee eee 4,740 460 |... scecsesees[ese ve eeeee 4,830.7 
Butternut Creek, Butternut Lake. 336 |......00000. 10.0 |ice. cee eee 40.0 . , Manitouish River, Rest Lake....../ 250 75 15.0 2.5 211.6 North Fork Flambeau, Bear Creek.| ° 2,500 | 2,000 15.0 10.5 154.5 

. Dore Flambeau: . 
; Round Lake....  ........ 2. : 170 250 - ~*~ 10,9 ‘10.0 ' 63.0 

Squaw Lake............ Lees 250 |... .. YW.0 (cee eeee cee 49.0 
Turtle River, Park Lake ...........|- 297 Vee. eee eee. 15.0 |........ 02. 174.0 

- Grand total... .....°. ... | 8,513 | 2,785 firsts levecaes 5,512.8 

: 1Rept. Chief Hag. U. S. Army, 1880, p. 1648. . 

Proposed United States Government dams on Chippewa. River—Continued. oo, 

S ly ( | | Suppl upply (one- upply : ; | th:rd of 30 | Capacity of | Surplus over |trom reg-| Cost of . Location and name. inches rain- : reservuir. reservoir Ca- |ervoir for|dam and . | fall). pacity. 90 days.| dike. . 

East Branch Chippewa River: Cubic seet. | Cubic feet. |- Cubic feet. Sec.-feet 
Bear Lake...................] 5,677,951,910 : = 1,113,148,856 | 4,564,803, 054 143.1 $25 ,925 
Littie Chief Lake...........1 1,337,627,935 Ti1, 332 ,009 966, 295 ,926 99.2 40,702 

West Branch Chippewa River: _ | 
: : Moose Lake. wee twee eee coe 4,975, 626, 153 2,-01, 783, 402 ty 234 725 814 { 260.0 45,090 

Pakwawang Lake. ...... .| 5,972,880,292 7, 692 ,997 229 | 4-7 Sh fo | -989.3 4§, 449 
. Court Oreilles...................| 2,647, 388,621 2,647, 388,621 [............0.8. 340.4 2,492 

Chippewa River, Paint Creek...| 91,569, 456,760 305,336,720 | 91.064,120,040 | - 65.0 | 60,000 

Total. ............... be seas 112,181, 931,671 | 14, 751,986,837 | 97,429, 944,834 | 1,897.0 240, 658 
Butte:nut Creek, Butternut ~ , 

Lake.... cote cece eens ceec ee eeaee 9°8 , 908 . 288 08d , 446,400 343 , 461,888 79.3 5,216 
Manitouish River, Rest Lake...| 4,897,100, 264 1,840 ,00u ,009 (236.6 7,665 
North Fork Flambeau, Kear ! 757,818,112 . 
Creek............ ccc. eee2eeeeee} 3,107, 280,000 5,406 567,152 695.3 47,3500 . Dore Fiambedu: 

-  Roand Lake...........2.6..., 1,382, 304,000 | 1,303,0°6, 416 79,267,584 167.6 11,550 . . Squaw Lake.... .) ......... 864, 220,400 731,808,000 132, 422, 400 94.1 4,000 
Turtie River Park Lake........ 4,026,198. 428 620,782,720 | 3 405,415,708 79.8 9,941 

Grand total................ 127, 387,953,051 | 25,239, 627,525 102,148, 325,526 | 3,245.7 325 530 

_ It will be seen from the above table that the systematic operation 
| of these proposed reservoirs for this purpose would increase the or- 

dinary low-water flow of the river by 3,245 second-feet for ninety : 
days a year, thus about doubling the present available water power | 
of the river. Estimated upon a run-off of one-fourth of the annual | 

| rain-fall, assumed at 30 inches, this increase would be. 2,800 second- 
feet for ninety days. | :
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| | Experiments now being carried on by the Government in Minne- 

gota on five similarly constructed dams will doubtless determine : | 

whether the reservoir system at the headwaters of the Mississippi will | | 

be extended to include any of the above proposed dams. Probably | 

the main obstacle to building such reservoirs at the present time by the | | 

| Government is the fact thut, owing to the settling up of this region, | 

the land has now become very valuable. The total cost would seem 

to be prohibitive. That the owners of water powers are in favor of — 

such Governmental control is certain. Besides adding to the amount . 

| of power, such a system would prevent, in large measure, the danger . 

| to dams by floods. The building of even a part of these dams would 

| have marked economic value. Already private enterprise has devel- 

oped some of the smaller of these reservoirs. . | 

| — . | RAILROADS. | | 

The logging interests of the river are controlled by the Chippewa 

a Falls Lumber and Boom Company, with headquarters at Chippewa 

. Falls, a thriving city of about 10,000 population. The largest city 

| | of this region is Eau Claire, population 17,517, situated at the junc- 

tion of Eau Claire and Chippewa rivers. This city has numerous | 

manufactories and sawmills, and is quite a railroad center. From _ 

| its mouth to Chippewa Falls, Chippewa River is paralleled by the | 

Chicago, Milwaukee and St. Paul Railway, and between Eau Claire 

| and Chippewa Falls by the Chicego, St. Paul, Minneapolis and Omaha , 

| and the Wisconsin Central rai%ways, besides an electric line. Chip- —— 

pewa River, above Chippewa Falls, is reached by the Chicago, St. oo 

—  - Paul, Minneapolis and Omaha Railway for a distance of about 25 

| miles. In addition, the drainage area is crossed east and west by the | 

Minneapolis, St. Paul and Sault Ste. Marie Railway and north and | 

south by the Wisconsin Central Railway. | ) 

Several railroad lines are projected or being built in this section, | 

and the agricultural and manufacturing interests are fast supplant- | 

ing that of lumber. Where the timber has been cut the land is being = 

| taken up by settlers, so. that there is but little seecond-growth timber. 

The people seem prosperous, and numerous companies.are on the point 

| of investing large sums jn the manufacturing interests of the neigh- 

borhood, thereby utilizing the undeveloped water powers. ~ | : |
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| ) | RAINFALL AND RUN-OFF. | 

The extensive forests of this area combine with the numerous lakes ~ 
and swamps to give a naturally uniform flow by preventing the rapid a 
escape of the rainfall into the streams. Since 1903 the United States : | 

| ‘Geological Survey has maintained gaging stations near Eau Claire, | 
on Chippewa River, and‘ at Ladysmith, on the Flambeau. As a 

| _ result of the operation of logging dams, the minimum discharge is 
7 found to be only 1.6 per cent of its maximum discharge for the year. _ 

‘The following tables give discharge data of Chippewa River at Eau : 
) ‘Claire, covering the period from November 14, 1902, to December, 

| 1907, and also a monthly summary of the same. 

Discharge measurements of Chippewa River at highway bridge, Shawtown near 
| Eau Claire, Wis., 1902 to 1907. 

| . Areaof | M | 7 : Date. Hydrographer. Widtb. section. velocity. heii. —— 

. Square | Feet ner Secona- 
1902, Feet. feet. | second. Feet. feet. . 

November 13... L. R. Stockman ......|.......... 3,666 3.88 8.70 - 11,134 
December 6... [.... dO .ccccccccccccccccclecccccccee 2,809 1.03 4.45 2,871 
‘December 28...].... dO ..... cece ccc ccccclececcecees 2,793 1.09 4.60 3,068 

-January 17.....| L. R. Stockman ......|.......... - 2,509 79 4,15 11,979 
February 17...|.... dO ........ccc cece eee le cece ences 2,315 £77 3.80 11,778 
“March G..... c.f ees CO cece cece cece ccclecececcees 2,877 1.32 4.85 23,818 . 
ADT] Greece ccc feces TO cece ccc cece ccc c cc cfeccccccaccleccesccccccclsceseccenece 7.40 10,688 

, May 5.....c cece le eee CO cece cece cece cece clececceaces 5,726) 4.62 11.8 | 26,458 
-JUNE 15... 0... ccf ee ee CO cece cece cece cee s lace cceeees 3,105 1264 4.70 4,107 
JULY 10... ec [eee CO cece ccc ccccccccccc|sccces cues 4,761 3.61 9.25 17,167 
August se 0 0 a 2,372 1.83 5.13 4,336 
September 5... 2... dO ....cc cece ccc c cece leceacceees 3,R6 - 2.21 6.20 8,082 . 
‘October 13.2.6. [eee 6 C0 4,637 3.25 8.77 15,087 
November 24.. 1... CO c.ccccccccucccccccl|ccecescees 2,281 1.54 4.90 3,511 

: 1904. | a : 
- January I11!....) E. Johnson, Jr........ .810 2,429 .99 3.80 2,454 

May 14.....:...]-00. CO c.eceee cece eee eee 385 4,272 3.42 8.40 14,610 
May 24.........; Johnson and Hanna.. 370 4,074 3.10 7.60 12,80 — 

_ June 7..........| E. Johnson, Jr........ 426 5,815 4,52 11.25 26,270 
OULY 18.........)e000 GO ...c..eeceeeeeeeee| 3 3=—s 354 3,770 2.10 6.55 7,918 
AUBUSE 28. ....0).0.. AO cesccscecccccccese 322 2,766 82 4.20 2,274 

September 19../).... do ............. ee eee 329) 3,122 1.47 5.25 4,581 
October 12.....| F. W. Hanna......... 495 7,118 5.43 14.80 38,680 
‘October 13.....).... GO wc... cece cece cee ee 457 6,137 4.76 13.10 29, 200 
November 29.../ Hi. Johnson, Jr........ 324 2,847 .80 4,44 2,281 

May 22.........]} S. K. Clapp .......... 200 4,004 3.66 8.90 16,110 
June 14,........| M. S. Brenran ....... 427 5, 131 3.83 10.72 19, 665 , 
July 12.........)6.0. dO co.cc ec cc cece ee eee 355 3,585 | 2.09 6.55 7,489 
AUGUST 12... . lee cece cee cc cece ce cece eceee 335 3.062 1.29 5.00 3,948 

1906. | | | 
January 21.....| M. S. Brennan ....... 332 2,772 1.00 4.82 32,761 . 

; April 25.0.0... |. 005 CO ccc cece cece nce cnce 425 | 4,868 3.51 9.45 17,071 
JUNE B..... ee feee, CO cece cece eens 355 3,646 | 2.19 6.52 7,985 

| 1Frozen, oo 7 | 
- 2,Partly frozen. 

. ’Ice measurement; river partly open. Gage height to bottom of ice, 3.92 feet; ice 1 to 
1.2 feet thick. Discharge was about 75 per cent of the open-channel rating for gage 

. height, 4.82 feet. 
Note.—Width is the actual width of water surface, not including piers. Area of sec- 

ttion is the total area of the measured section, including both moving and still water. .
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7 Discharge measurements of Chippetca River near Eau Claire, Wis., in 1907. 

es ' Area of Mean Gage | . . 
- Date. _ Hydrographer. Width. ; section. | velocity. | height. Discharge. 

1907. i | Feet. ! Sq. ft. |Ft. per sec. Feet. Sec.-ft. 

April 2........| A. H. Horton....... ../ 450 | 5, 666 4.72 11.78 26 ,722 
' June l5........; G@. A. Gray.... 2.2.20... ! 351 3, 427 2.02 6.06 | 6,910 

July 15 ....... ‘s So eee eece ee | 334 2,974 1.56 5.37 4, 637 
August 16.. ...)  ‘' eee ee ee 167 1,900 1.27 4.21 2,417 
September 22.. “s SO Lae eeeeeee 466 6,374 4.53 12.92 28 ,846 
September 19.. ‘6 66 ee eeee cee. | 375 4,051 2.98 8.00 12,110 
September 27.. ‘$ 8 cece cece neee 371 4.208 | 2.77 7.95 11,657 
October 21.....| *! Oe eee 197 2,291 1.54 | 4.87 3,520 | 
November 16.. ‘s 8 eceee ccees 222 2,231 1.50 4.60 3.343 
December 19.. ‘§ 8 cee e cece cece 207 2,179 1.13 3.9 2,469 

On December 19 the river was half frozen over. 
Ice unsafe. Velocity under ice estimated by velocity at the edge of ice. 

Discharge measurements under ice of Chippewa River near Eau Claire, Wis., 

in 1908. , . 

| | | | Area | Mean height Dis- | Ay. th Depth 
Date. Hydrographer. Width.|0t sec-; velo- saa. oO . | | yarograp tion. | city. Water charge|of ice.| wow. . | 

) Ft. per | | | Feet. . sec. Feet. eet, ! 

1908. oe 
February 15.....| G. A. Gray seen 330 | 2,665 | 1.04 4.7 | 2,780 | 8 | No. 

, Record ice thickness, winter, 1907-8. " 

Date. 
Feet. 

Jan. 14 River closed. . 

Jan. 15 Thickness Of 1C@ coe eee c cece c wee w ccc e ewe cece cece cen ccssscccccccesececccsssscccsces OB 

Jan. al ” ”? 6 

Jan. 25 ad ” Seen eee e eee cee e nee e nets eene se eeecccccccscsssesssetscssscssseseses 0.6 

Feb. 2 ” ” a ( 
Feb. 6 ” ” a 6 2 oo 

Feb. 14 ” ” cece ccc cc ce cece cece cen cence ce eee sn csserccesssscccceseecessseseces OB 

Feb. 25 River opened up. |
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Mean daily gage height in feet, of Chippewa River near Eau Claire, Wis., No- - 
vember 14, 1902, to December 31, 1907. . - . 

1902, 1903. 

Day. | sees 

. | Nor, Dec. Jan, Feb. Mar| Apr. |May, Tone aly. Aug, Sent Oct. Nov. Dec. 

Lee eeeeeeee-leseeeeleeeee| 4.30} 3.70[ 3.20] 6.82] 12.80] (2) | 7.62] 5.05| 5.90/ 6.90] 5.53/ (2) . 
Revs ecccescedleccces|eseeee] 4.35] 4.25] 3.75] 7.1E] 13.10) (24) | 9.05] 5.20] 6.45] 7.00] 5.53) (2) — 

| Beccccccceecdeccceclececee| 4.15] 4.10] 3.85] 7.45] 12.15} (2) | 10.6C] 5.85) 5.65) 7.35] 5.45 (4) 
Bec cece ee lenccceleceees| 4.20) 4.06] 3.90] 7.95] 11.85 () | 18.50| 6.85) 5.85) 9.90) 5.50} ©) 
Bec ccccecee (eceeee| 4.50} 4.40] 4.101 3.°75] 7.851 12.55 (4) | 15.30) 7.50) 5.75) 11.25] 5.25) (4) - 

. Bore eeeeee leeeeee| 4.45] 3.90) 4.05) 3.75) 7.401 10.90} (4) | 15.20] 9.10} 6.45) 11.45} 5.20) 4.30 
To wccccecces jeonees| 4.00} 4.15) 4.15] 3.85] 7.5C] 10.30) 6.85] 19.7£1 9.00] 5.85| 11.60] 5.15} 4.65 
Sic eee ee ccee feceeee| 4.05) 4.40) 4.15] 4.10] 7.90} 9.20) 5.45] 11.30] 11.05] 6.30] 11.15] 5.16] 4.50 

Deocscsccccee [esoeee| 4.05} 4.20) 4.00) 4.60) 8.55] ©.15| 6.45] 10.30] 6.70) 8.00] 11.35] 5.05) 4.60 
10........... |e000..| 4.10) 4.40) 8.85! 5.05! 8.00] 7.65] 5.95 9.40! 7.55) 8.05! 10.95) 5.00) 4.70 

TL... cc ee ee fee eeee| 4.25) 4.80) 3.80] 5.80) 7.601 8.95) 6.50) 10.10) 7.25} 9.15) 9.95) 5.00] 4.55 
, TZ... kee ee fee eee] 4620) 4,65] 3.85! 6.00) 8.15] 12.00! 5.90! 9.95! 6.75] 12.85| 9.45] 5.00) 4.50 

13........000 ]...22-| 4.45) 4.75] 3.90] 7.05] 7.70] 18.25] 9.251 8.90] 6.85} 14.00) 9.00} 5.05) 4.70 

14............| 13.70! 4.25] 4.60) 3.90) 8.20! 7.65] 13.40] 3.751 98.10] 6.90] 16.75) 8.80] 5.30) 4.35 

15...........-| 10,20] 4.55] 4.85/ 3.90] 8.05) 7.801 19.25) 4.65) 7.86) 9.65! 17.85] 98.45] 5.40] 4.75 . 

16...........] 12.40] 4.25) 4.30] 4.50) °.00| 7.80] 17.95] 4.95] 7.20] 5.10] 18.50] 7.75! 4.95] 4.70 

17........... | 13.06] 4.30) 4.20} 4.10] 7.00) 7.50] 10.45) 4.95} 6.50] 6.80] 17.45) 7.70] 4.95] 4.60 
18........... | 12.60} 4.10) 4.30) 4.15] 7.55] 6.75] 9.90) 4.90] 8.80] 6.65/ 15.50/ 7.401 4.25] 4.65 

19.......0-2.1 11.35} 4.30] 4.65) 4.30] 11.80) 6.65! 9.15) 4.30! 5.95] 6.00) 13.45) 7.55] 4.40] 4.65 

20........666] 9.60] 4.25) 4.40) 4.25) 18.95} 6.85) 9.15} 5.15) 6.70) 5.10] 11.80] 7.05] 4.151 4.60 
AL... ce cee 8.50! 4.30) 4.50) 4.20) 13.65] 6.801 9.30; 4.70! 6.15) 5.15) 10.50] 7.05| 4.20} 4.60 

22. cc cccecee 7.56 4.25) 4.35) 3.35) 12.65) 6.65| 9.50) 4.201 5.70] 7.50) 9.95] 6.751 4.85) 4.80 
RB. cece eee 7.40| 4.50) 4.35) 3.80) 11.70] 6.40] 9.05) 4.20] 5.60) 5.60) 9.15|/ 6.70| 4.85! 4.'70 
Rh. ec cee eee 7.15) 4.70| 4.45) 4.15) 10.45] 6.40/ 9.16) 4.15! 6.00] 5.10] 7.80) 6.55] 4.95} 4.80 

, QD. cece ee ecee 7.00) 4.30) 3.50) 4.05) 9.40] 8.60; 9.825) 4.25) 9.20! 5.15! 7.60] 6.30] 4.95] 4.00 

26... ce ceceee 6.45) 4.90; 4.29) 3.90! 8.75) 6.55) 10.20) 4.15) 5.25) 5.25) 7.00] 6.18] 4.96] 4.40 
QT eeseeecoeee| 6.20] 5.10) 4.10] 3.95} 8.40 7.18) 12.50) 6.7E| 5.05) 4.70] 7.65] 5.95) 4.85] 3.40 
QB. vc ccecceee 6.00| 4.460) 4.10) 3.85) 7.7F) '7.0C] 15.15] 4.20) 5.201 5.4F| 7.05] 6.10] 4.60] 3.70 
QD. we eccccees 5.75) 4.50) 3.85)......] 7.60] 7.30] 16.701. 4.60) 5.15) 5.60) 7.05] 6.10}]......] 3.60 . 
BO... 2.00000. 5.55) 4.9F| 4.95)......] '7-1F] 11.70] 16.10] 4.98] 5.1F] 8.2C] 7.05, @.1C]......] 3.60 
Slo. c cl cece eeeere 4.50 4.25 eoenne 6.80 eeosvestocesevel{ensnes 5.10 5.60 cocees 5.90 eeoeece 3.40 TET sere RA Samu reece th Mili teeecelsesecelecsesel Sen 

1 Observer absent. 

; . Day. | Jan. | Fob | Mar avr.| May.) June.| Saly.| Aug. | Sept. L Oct. Nov. Dec. . 

1904.1 
Levsccccccccen | 274.90 |.......)-.0002-) 6.25] 9.00 8.45 8.10 4.42 4.58 6.31 | 6.79 | 3.98 

Recccccccceees | ZIG Losec cee lece ese | 6.72 8.65 7.65 8.52 4.80 5.05 5.24 6.84 3.92 
Beccccccccccee | cesccalecccceslesecree| 6.50 8.63 7.65 §.28 4.38 8.18 8.27 6.80 3.93 

he cccccec cece e | 25.00 [oo cele eee ese] G52 8.28 8.85 8.02 4.78 7.52 5.65 6.6L 3.45 

Beececcccecece secsccleccesce| 24.80 6.60 8.10 9.00 | 10.32) 4.32 8.30 5.30 5.91 4.42 

Bocce ccccccce | covese| 44.80 ].....6.| 7.17 8.03 | 10.95 | 10.12 4.12 7.30 5.27 6.41 4.28 

, Ticcccccccccce | cecccclecccecclecessse| 7.60 | 10.13 | 11.30: 9.63 | 3.45 7.52 4.82 6.08 4.26 
Bocce ccc cc cece | sevccclecccccelerccces| 9,10 8.50 | 10.85 8.93 4.62 7.12 9.12 5.35 4.28 

Divcccccccccce | 74.80 forsee celeneecee| D.67 8.83 9.85 7.22 5.10 6.72 |. 7.86 5.35 4.37 

TO. cc cc cece ce | cece ccleccccccloceces-| G.72 9.35 8.92 7.10 5.42] 7.95 | 13.35 5.60 4.36 
TL. ccc cece | ccc wee le cece celerecee 9.70 9.25 7.95 7.20 5.35 5.03 | 15.07 5.36 4.20 

12... gee ee eeee cececcleccccce| £4.95 9.32) 8.85 7.80 6.72 4.38 5.28 | 14.93 5.02 | 4.34 
18........e eee | wee eee| 35.00 |.......] 9.05 8.78 7.80 6.60 | 4.12 5.42 | 13.15 6.27 4.39 , 
Wh. ccc ec cece ee | ccc cccleccccnsferceess| 8.82 | 10.20 7.45 5.83 3.50 5.35 | 11.38 4.82 4.20 

LS. ccc cece cee ee | cece cc laccccesleseesss| 8.50 8.00 7.80: 5.07 3.80: 5.38 | 10.30 6.26 4.34 
m IG... cece eee | P5.00 |... eee ufone eee | = F.50 8.20 8.35 5.55 4.55 5.42 9.17 5.42 4,32 

TT ccc ccc cc cee | cece elec cc cecloereees| Vee 7.55 6.25 5.35 4.82! 7.10 8.10 5.30 4.15 

. TS. ccc ccc ween | ceca vcleccrccclessceese] 7.50 7.22 | 5.50 5.60) 4.65 4.80 | 8.00 5.47 4.19 
WG. ccc cc cc eens | euseee| 25.10 4.45 8.38 7.55 5.10 5.50 4.73 4,89) 7.08 5.20 4.53 
Wirrccccccccee| cccccclecccsce| 4,07 8.20 6.93 6.20 5.10 7.20 4.27 6.85 4.98 4.29 
Qe ccc ec cece | wecceclececcee| 4.45 8.13 | 10.30 6.50 5.47 | 5.25 4.30 8.35 5.28 4.34 

QD cc ccccccccce | cecccelecccccel 4.37 7.45. 6.30 5.90 5.05 4.75 4.35 9.25 5.23 4.37 

QW cceccccvecee | 9.00 [.....+.] 4.82 8.05 6.83 5. & 4.75 4.68 5.10 9.42 5.74 4.55 

, Qh crccvccccsee | coccscleccccee| 5.62 8.0 7.33 5.50 3.93 4.60 4,24 9.00 4.77 4.38 
DW. cc ccccccccce | wowccclecesces| F290 9.65 9.20 8.95 4.07 5.00) 5.76 8.78 4.94 3.31 ; 

. QB. cccccccgces | coccceleceeeee| 6.45 | 10.63 | 12.00 5.55 4.90 5.40 8.18 7.81 5.10°; 4.19 
QT aiccccccccccce | seseee| 25.30 6.10 | 10.45 | 13.48 7.75 4.80 8.15 7.61 1- 8.02 4.85 | 4.55 

We ccccccccccce | cccccclecceee-| 8.72 9.18 | 13.63 7.60 5.00 3.58 6.93 7.22 4.551. (7). 

’ QD. cc ccccccccee | 94.70 |.......) 5.05 9.55 | 123.02 7.75 4.88 5.55 9.81 7.55 4.5 [ec cwwee 

BD. ccc ccwcccee | ccccccteccvcee| 5.10 9.03 | 10.67 | 7.60 6.45 4.92 6.65 7.30 4.46 seeeeee 

Mecirttrtrstt sss sess OSE see ees See eNO 
1 River frozen over January 1 to March 18, 1904, but open about 200 to 300 feet above and 

one-fourth mile below bridge. 
. 2Tee 2.0 feet thick at gage;. 1.0 foot in middle of channel. 

2 Ice 2.5 feet thick at gage; 2.5 feet in middle of channel. 
4 Ice 2.0 feet thick at gage; 2.0 feet in middle of channel. . 
5 Ice 2.0 feet thicker at gage; 1.0 foot in middle of channel. . 

- 6 Yee 2.5 feet thick at gage; 2.5 feet in middle of channel. 
7 River frove December 28 to 31. a . 
8 Ice ®0 feet thick at gage: 2.0 feet in middle of channel.
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Mean daily gage height, in feet, of Chippewa River near Eau Claire, - 

Wis., November 14, 1902, to December 81, 1905--Continued. . 

7 l ; 
Day | Jan. | Feb. | Mar. | Apr. ; May. | June | July. | Aug. | Sert Oct. Nov. | Dec. 7 

1 ! i ; . 

1905. 
Leseesececeees | (1) cleccceee]eeeeeee| 12.00 | 6.90,] 6.30} 6.80] 6.80] 6.50] 6.15] 5.70 | 4.75 _ 

7 Recessveceveees | 4.86 |.......].0056--] 10.20 | 5.80] 6.80] 7.40] 5.75 | 6.20] 5.55 | 6.15] 5.15 
Bevcecececeeee | eecccclesescec(soeesee| 11.20] 5.90] 6.50] 6.30 | 4.35] 5.30] 7.80] 5.4E | 4.85 . o Bee ec eee e eee | cee eeeleeeeecelesceses| 10.50 | 6.50] 8.20] 6.20] 4.35 | 6.10 | 5.55 | 5.75 | 5.65 
Desvecceccseeee | eseeee| 4.80] 4.20 | 10.40] 7.50 112.10] 6.90 | 4.75 | 6.801 4.90! 5.65] ° 4.40: 
Bocce ce eeecee | ccc ceelecscescleeeeeee| 10.80 | 6.60 | 19.20 | 10.40) 5.10] 6.50| 4.90] 5.75 | 5.40: 
Decne cee e eee vec cesleceseceleceeese| 10.20 | 7.30 ].......| 16.60 | 5.25] 6.10] 7.50] 6.10 | 5.40. 
Boa ccecceeseee | occ cc leceeeceleceesee] 9.80] 7.60 | 19.60 | 11.30] 5.051} 5.65] 5.00] 6.30] 5.90 
Dessececeseeee| 4.40 |.......] 4.50 | 9.20] 7.30 | 17.30 | 10.10 | 5.80 | 5.75 | 4.85 | 6.05] 5.85: 
LO... ce cece ee ee | cceseelecsecec(eccecee| 8.90 | 8.90] 14.50] 7.00 | 5.90] 5.10] 4.80] 6.10 | 5.35 
TL ce cece eee ee | cece cele ee ee eeleeeseee| 8.70] 7.80] 13.00 | 8.10] 4.90 | 4.90] 5.50] 6.50 | 5.30: 
LZ. e eee eens | ceceeeleeeeeee| 4.80 | 7.40 | 7.90] 12.60 | 6.90] 5.45.] 5.35 | 7.90] 5.50 | 5.30 
IB... .eeeeeeeee | o.....] £80} 4.30] 5.75 | 7.50] 11.50] 6.90] 5.10 | 6.90] 6.20] 5.701 5.30: 

| V4... ceeeeeeee | eee feces eee] 4:95 | 5.65 | 9.501 10.00] 7.201 5.85! 5.85 | 5.90! 5.80] 5.25 
15... 0. esse eee | 4.80 ]....2..) 4.10 | 6.10 | 10.70 | 9.40] 7.10 | 5.70 | 5.40] 5.25 | 5.20] 5.00 
6... cece eeeeee | ose ee ee] 4.50 | 5.75 | 12.20} 8.80] 7.60 | 4.45 | 5.55] 6.40] 6.20] 4.60 
To eceeeeeeeeee | oc cecfeee ees] 4.50 | 6.20 | 12.90] 8.70] 6.80 | 4.45 | 7.70] 7.35] 5.50] 4.70: 

- 18.........0005] ......| 5.86] 4.65 | 7.00 | 12.00 | 10.20 | 6.50] 5.60 | 10.70 | 7.80 | 6.00] 4.80: 
. WD... ceeeeeeeee | eee ee feeeeeee| 4.40 | 5.60 | 10.60 | 12.20] 6.60] 5.25 | 7.00] 7.90! 5.50] 4.70 

RO. cece eeeseees | ccccecleeecees| 4.45 | 5.45 | 10.20] 11.30 | 6.70 | 7.40 110.10] 8.95 | 5.45] 4.70 . 
RL. ee eeee eee | oe leee eee] 4.55 | 5.40} 9.20 | 10.50} 6.00} 7.30 | 10.80 | 8.50] 5.40] 4.65 
OR seeceseeceee! 4,67 |.......| 5.50] 5.40] 8.60] 9.10] 6.40] 8.90 | 10.30] 8.65 | 4.60 | 4.85. . 
Bevcecereceree | cccceleeeeeee| 6.20] 5.05 | 8.60] 9.00] 5.70 | 5.85 | 9.20: 8.35 | 5.20] 4.55 : | 
Qh ce ceeeeceeee | ceececlessesee| 7.10] 5.30] 8.00 | 8.80 | 6.10] 6.20] 3.40] 7.90 | 5.00 | 4.60- . 
D5 cececececeee | coceee| 4.95 | 7.80 | 5.80] 8.101 9.20] 5.751} 6.401 6.50] 7.55] 5.201 4.10 
26. cece eceeeeee | ceeeee[eeeeeee| 8.90 | 6.30] 7.50] 7.30 | 5.55 | 8.30 | 8.50] 7.20] 5.70 | 4.80- 
QT asec scneceoe | ceeeecleseecee| 10.40] 5.50] 7.70 | 7.50] 4.90 | 5.30 | 6.00} 7.10] 6.05] 4.60: 

— QBiccccccccccee | ececcslecsecee}| 11.80 | 4.80] 7.00] 8.70] 4.45] 5.00] 6.00] 7.00] 5.70 | 4.65 
QD. ccnccceeeeee| 5.17 |.......| 13.20 | 5.05] 7.10 | 7.801 5.30 | 7.80] 7.900] 6.60] 6.70] 4.55: 
BOs ececeeecee | eeseesfecseeee| 18,60 | 4.85] 7.20-1 5.75 | 4.45 1 6.20] 6.20] 6.50] 5.07] 4.70. 
BL... cece eee eee | ceeecelescecee! 12.90 ]....2..] 6.90 J.......| 4.85 | 6.20 ].......] 6.40 |.......] 4.70 . 

Daily gage height, in feet of Chippewa River near Eau Claire, Wis., for 1906: 

Day. | Jan, Feb. Ma. | Apr, | May. Juno, July. | Aug. | Sept. Oct. | Nov. | Dec. | | | | 

1... ......eeeee, 4.62 | 4.91 | 5.73 | 8.88] 7.66 [10.30] 5.88 | 5.72] 8.95 | 5.92] 7.20] 6.91 - 
. Qeccccccececes | tecccelsccesesfececees| 9.57 | 7.58 | 6.22] 8.44] 5.06] 4,76 | 5.28] 7.04] 6.36. 

Bicccccccccces | cecseelsccssee| seecee| 10.901 7.79] 9.00] 6.64] 4.80] 5.23] 6.60] 7.19] 5.8L 
he cee eenceceee | eeececleccecce{eccceee| 12.27 | 8.30] 7.13 | 6.12] 4.34] 9.55] 5,40] 6.99 | 6.02 
Biscecccccccced covces| 4.95] 5.45 | 18.489 | 8.76] 6.20| 5.42 | 3.52] 5.821 5.18] 6.74] 6.04 
Cr cccccccccnce | secece|scvccccl(sceeeee| 12.46] 8.52] 7.18] 5.76 | 4.29] 4.83 | 4.851 6.571 5.56. 
Teccecccccccee | ceceselecccece[ecceses| 12.25 | 9.00] 6.80] 7.52] 7.92] 5.86] 4.26] 6.55 | 5.25. 

. . Sicceccccccsceel ecccecleccecss| 515 | 12.35} 9.00] 9.65 | 4.35 | 5.51 | 4.98.| 4.24] 6.76 | 5.08 
Diccecccsccces [acesee| 5.05 |.......| 12.90 | 6.78 | 9.82] 5.20 | 5.27] 4.481 4.62] 6.78] 5.07 

WO. rec ceceee | cccccn[ececvcc}eceeeee| 13.55 | 7.16] 9.24] 5.22] 7.871 6.25 | 4.36] 7.20] 4.86 
Vd. cece cece eee] co oeceleccccccfeceeeee| 13.50 | 7.44] 8.00] 6.18] 5.62] 5.351 6.40] 6.80] 5.28. 
TZ..cccccccecee |eseees| 519] 5.21 | 12.99] 6.86] 8.92) 5.32] 3.68| 4.79] 5.34] 6.92 | 5.34 : 

: IB. cece ce ene | ccccce{eeccvce|ececese| 12.95 | 6.68] 7.58] 4.98| 6.62] 4.82] 5.04] 6.651 5.56 
Wd. ccececectee! 4.25 |ecccceclecsseee| 18.73 | 10.06] 7.50] 5.13] 5.05 | 5.04] 3.551 6.54] 5.46. 
15. .cceseececes |esecee| 5.00 | 4.96 | 14.86 | 10.26 | 5.84 | 5.25] 4.621 6.12 | 4.92] 5.95 | 5.75 | 
1G. cc ccccccccece| cccccclecccccc|ececese| 14.71 | 8.771 6.74] 5.58] 4.511 6.50] 4.90] 6.55] 5.12 
WVicccccccvcces |ecscccleccecec|scocece| 13.55 | 7.39 | 6.42 | 6.29 | 4.52] 7.78 | 4.641 6.20 | 5.65 

. TS. ccc ccecccee | ccccceleccccce|soveese| 12.62] 7.95] 7.30] 5.281 6.91 | 6.84] 5.12] 6.40] 5.42 
WD....cceeeeces. | sees] 5.24 | 4.95 | 12.08] 8.26] 5.22] 5.60] 5.09! 6.59] 4.45| 6.76] 5.48 

. Wiscececcccees.| 4.21 |.cceece{eeeeee| 11.60 | 6.60 | 4.90] 5.73] 4.03] 6.83 | 5.89 | 6.541] 5.06. 
QLercccceccceee | cccccslsecececfecesece| 11.36 | 7.66 | 5.02] 5.79 | 4.56] 5.66} 4.841 6.63 5.04 
QQ. crceccececes | cvceee| 5.09 ].......] 11.20] 6.08] 5.60) 4.30] 4.77] 6.25] 5.50! 5.76] 5.14 . 
QWececccccecces| coccccleccecce{eeccees} 10.41 | 6.82] 8.51 | 4.33] 8.73 | 6.45] 5.88] 6.10] 4.76. 
Qh cececececcees) GIB |.cccvee|ee- eee} 10.02 | 10.06 | 5.26] 5.04] 5.23 | 7.68 | 7.02| 5.989] 5.41 ° 
Die cececccceces | cscsecfeccecee| 5.42 | 9.62 | 6.75 | 5.04] 6.69] 10.20| 6.70] 6.28]. 5.29] 4.56. 

. Wiscececscscee | oeeeee| 5.23] 4.88} 9.28] 8.16] 6.11} 5.82] 5.382] 6.34] 8.51] 6.15 | 4.58 
Wl cscccccccctasl cocces|scoccee| 5.32 | 8.76] 9.82] 6.41 | 4.77] 8.33 | 5.95 | 9.10.1. 6.57 | 4.89: 
QS. ravcccccccte | ccnceclecccee.|- 5.4%) 8.45 | 10.94 | 6.86 | 4.88] 5.54] 5.62] 8.54.1 7.18] 4.81 
29....cccececes | 4.65 |.......| 5.23 | 8.07} 11.05 | 9.87] 3.56| 9.338! 6.22 | 8.92] 7.49 | 4.92 ° 
BO. ccccccccccee | pescccfecsecse] 5.50 | 7.86] 9.82 | 5.54] 4.72] 5.50] 5.38 | 7.84] 7.84] 4.38 
Ble rccccccccces | ccccccleccccec! VeAT Jacsecee| 9.45 |oceceee| £58] 5.50 ].......] 7.60 |.......| 4.82 

Note.—River frozen January 1 to March 3%. From January 1 to about February 2 
and March 25 to 30 there was an open channel west of the gage which varied in width 
during this period from 50 to 180 feet. The river was open about 150 feet below the . 
gage January 1 to February 15 and about § feet above the gage throughout the ice 
period. The following comparative readings were taken:
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. Mean daily gage height, in feet, of Chippewa River near Eau Claire, Wiscon- oe 
| - gin, for 1907. 

. Day. | Jan. | Feb. | Mar. Apr. | May. [Sune.| Fals.| Aug. | sent: Oct. | Nor. Dec. 

Livccccccces 5.00 |.......].e-0006| 18.47 | 7.55 |] 7.59 | 5.72) 4.1 3.79 6.34 5.01 4.31 
re G.86 |e ccecccleccccee| 12.25 7.50 7.34 5.77 | 4.25 4.03 | 6.89 5.65 3.51 

Boccccccecses 4A.TA |i ccwccel|ecvcece}| 11.05 7.42 7.06 5.79 4.19 4.34 6.12 5.12 3.66 
Becccccccces 4.81 |......./.--..--| 11.08 7.65 6.86 5.6 3.80 4.34 5.61 5.12 3.6 

Te csecsccece 4.72 | ccecccl|eooeece! 11.65 | 7.51 6.73 | 6.47 | 4.538 | 4.31 5.72 | 4.45 | 3.57 

Govccseccees 4.58 |.......].22.-2.| 11.48 7 23 6.18 8.34 4.4 4.2) 5.56 5.15 4.22 

Ticecccseses 4.78 |... ccesleceeeee| 11.19 7.07 | 6.62 | 7.89 | 4.387] 4.16) 6.46 | 5.90 4.35 

Si cccccseves A.B1 |i cc ccceleweceee| 10.38 7.30 6.53) 6.76 | 4.45 3.74 5.60 5.67 3.52 

Dececcccnces 4.96 |.......].2.222-| 9.93 7.26 6.04 6.33 4.59) 4.01 5.28 4.80 4.25 
WO... ee eees 5.02 | cecccclecccces| GOL 7.25 | 6.15 6.04} 4.49 | 4.17 | 5.37 4.85 | 4.42 

LL... cee eee A.DT |. ccc ecleeceeee| 9.52 7.20 6.29 5.4 4.388) 4.4 §.45 4.16 4.31 
12... cece eee ALT | cece cclecvesee| 8.73 | 6.57 5.83 | 5.18) 4.97) 4.34] 4.79] 4.38 4.34 

TS. . cece esees 4.69 | ccccccleceese] 8.52 6.93. 5.94 5.12 5.1 4.52 4.59 5.02 4.30 

14. cece eens 5.01 |.......] 14.380 7.98 1.57 6.13 4.37 4.21 4.04 5.46 4.40 4.16 

15. cc ceeeeeee 5.20 |...0.06| 4.79 8.21 | 9.18 6.12 | 6.18 | 4.19] 3.92 | 5.45 4.44 | 3.35 . 

16... .ccenee 5.10 |.......| 5.08 7.66 | 9.53 6.40 5.88 4.21 4.12 7.04 4.57 3.85 

"  1Z. eee ee we ee 5.39 |.....-.) 4.86 7.24 9.98 6.39 5.7 4.8 4.49 5.46 4.46 4.20 
18........... 4.80 |.......| 4.98 7.38 9.46 5.98 4.61 3.8 4.55 4.71 5.20 4.4 
1D. we ececceee 15.17 |.......| 5.58 7.19 9.25 6.10 5.05 5.08 8.12 4.60 4.67 4.55 

RO. cc cceseeee | ccc ecelececcee| 5.75 6.82 | 8.76) 5.881} 5.383 | 5.97 112.22] 4.701] 4.74 3.87 

Rl. wccccccces | seccccsl|ecceces| 6.49 6.48 8.50 5.73 4.57 5.24 | 13.85 5.26 4.87 4.50 

QB ccccccccee | oecccecl|scccees| 6.42 6.86 8.25 5.58 5.48 4.94 | 12.92 4.84 4.82 3.36 
QS. ccvccvcces | coseceslecccres| 1.98 6.27.| 7.51 5.64 5.45 4.66 | 11. | 4.66 4.67 | 3.6 
he seeserecee | coecccclecceses| 8.99 7.10 8.66 6.67 4.98 4.69 | 10.55 5.42 4.48 4.23 

QD. crccccccce| cocecce(eceeeee| 10.16 | 7.17 | 9.50] 6.54 §.12 | 4.65] 9.22% | 5.35 | 4.75) 3.29 

DGaasecceccce | seccccefeceeeee] 12.07] 7.31 | 8.91] 6.46] 4.81 | 4.43] 8.33] 5.17] 4.68] 4.00 . 
Be cccccccces | coccceclscceves| 1d.41 7.32 8.17 6.25 4.64 4.64 8.08 4.40 4.66 | 3.83 

QB. cc ccccccce | cocccecfeccecee| 14.59 | 7.11 | 9.05 5.97 | 4.68) 4.49 | 8.00; 3.96 | 4.41 3.82 - 
QD cccccccces | covccesleccccee| J4.34 7.22 | 7.72). 5.96 5.04 | 4.41 7.19 |} 4.69) 4.42) 3.14 

. : BD. cccccceses | caccces|sceseee| 15.00 7.11 7.97 5.67 5.26 4.58 | 7.75 4.65 4.36 | 3.96. 
Ble cccccccces | cocccaslcccccee| 15.04 |....00-| 7.66 |....-..| 4.18 | 4.2 |[.......) 4.68 |... ccccleccccce 

7 Comparative water and ice gage readings of Chippewa River near Eau Claire, 

Wis. 

Water Top of Thickness | Date. | | surface. | ice. | of ice. 

1906. 
PSATUALTY Wi. cccccccscccccccccccccscccsccccccecsssecesececece 4.2 4.8 1.0 
SANUALTY Wari cccccccccccccccccccesccccccccccccccccccccscuclscccccccccsccelsecccccecccece 1.1 
JSANUALTY Warr cccccccccccccccccccccccccncccsesccccevcsecece 4.65 4.95: 1.1 
FEDIuary Tews ccccccccccc ccc cccccccccccccesecccecccecsecccce 4.9 5.0 1.1 
FEDruary B.ecccccccccccccccccccacccccscessccseccsssvceceecs 4.95 5.15 1.2 
FPEDruary 9..... ccc we cc ccccccccccccccccccccccntceccccsececs 5.05 5.25 1.4 
FPeEDruary 12... cc cece cece cece cece ce cnccccctenvcecccccece 5.2 5.4 °° | 1.6 © 
FREDru ary [B...cccccccccccccccccccccccccccceccccseccsccececs 5.0° 5.05 1.7 
FREDruary 19.... cc ccc ccc ccccccccccccccccccccccsscsccccccces 5.25 5.35 1.9 

‘ FEDruary 22.22... cc cece cece cece tens eenceecccccecscnccnce 5.1: 5.2 1.5 
FREDrFUuary 2G... cccsccccccccccccccscccccccccccscccccscccceces ' 5.25 5.45 -  ° 1.3 

, Mare Liccccccccscccccccccccccccccccecccccceccccceccuceccces 5.75 5.8 9 
March 5... ccc ccc cece cece cece eee c cece cscs cccccececscccceees 5.45 | B56 goo 1.0 | 
March 8......ccccc ccc c cc cccccccccccccccsccanscsececcccsccces 5.15 | ' §.25 8 
March LR... cece ccc cc cc cece cece et cccccccccveccccccccccccnccclscccccccccsccclsccccctettecce - 1.5 
March 15..... ccc cc ccc cece cece cece enc cn cece nwceesensseesies 4.95 | 5.05 2 

° . Mareh 19....... ccc cece cence cece ccc c ces cesenssseesccescecs 4.95 5.05 9 

Fluctuations of de‘ly gage heights during the open period are due almost wholly to 
“flooding for logs” by lumbermen. 

1 Frozen.
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| Rating table for Chippewa River near Eau Claire, Wis., from November 30, 

. 1902, to March 12, 1903.1 

7 wage. Distare| hones picture pane | Dichae | wate.  iscbare | 

. . | | | Second- | | ‘Second- | | Second- | Second- 
| Feet. i feet. | Feet. feet. | Feet. feet. |i Feet. - feet. 

3.2 840 4.0 1,985 4.7 3,370 5.4 5,150 
3.3 940 4.1 2,165 4.8 3,610 B.5 5,410 ; 

3.4 1,055 4.2 2,345 4.9 3, 850 5.6 5.670 
3.5 1,190 4.3 2,535 5.0 4,110 5.7 5.930 
3.7 1,490 4.5 2,940 5.1 4,370 | 5.8 6,190 
3.8 1,655 . 4.6 3,150 5.2 4,680 5.9 , 6,450 
8.9 | 1,825 | 5.3 4,890 6.0 6,710 

. , - ‘ : » . 

1To be used only when river is frozen. | 

Rating table for Chippewa River near Eau Claire, Wis., from March 12, 1908, | : 
to December 1, 1903. | 

.- Gage . | Gage . | 1, } Gage . Gage | 
height, |Discharge|| height. Discharge || height. | Discharge.) height. | Discharge. | 

. Second- Second- Second- |! Second- 
Feet. feet. Feet. feet. Feet. feet. (Feet. feet. 

“ 3.8 2,160 5.7 6, 290 | 7.6 11,310 11.0 23,310 
— 8 2,340 5.8 6,530 7.7 11,610 11.2 24,070 

4.0 2,530 5.9 6,770 7.3 11,910 11.4 24,830 

4.1 2,730 | 6.0 7,010 7.9 12,210 : 11.6 25,500 
4.2 2,930 6.1 7,270 8.0 12,510 11.8 26,350 

» 4.3 3,130 6.2 7,530 8.2 13,150 12.0 27,110 

4.4. 3,330: 6.3 7,790 8.4 13,790 12.5 29,010 
, 4.5 3,540 6.4 8,050 8.6 14,450 13.0° 30,910 

, 4.6 3,760 6.5 8,310 | 8.3 15,130 13.5 32, 810 
4.7 3,980 | 6.6 8,570 9.0 15,810 14.0 34,710 
4.8 4,200 6.7 8,830 | 9.2 16,580 14.5 36,610 

— AD 4,420 6.8 9,090 | 9.4 17,250 15.0 38,510 
5.0 4,640 6.9 9,350 ; 9.6 17,990 15.5 40,410 

5.1. 4,860 7.0 9,610 9.8 - 18,750: 16.0 42,310 
5.2 5,090) re oe 9,890 10.0 19,510 ' 16.5 44,210 , 
5.3 5, 330 7.2 10,170 i = - 10.2 — 20,270 17.0 46,110 

. 6&4 5,570 7.3 ° 10,450 * 10.4 21,030 17.5 48 ,010 
5.5 5,810 7.4 10,730 : 10.6 21,790 18.0 49,910 

. 5.6 6,050 7.5. 11,010 | 10.8 22, 550 

| Rating table for Chippewa River near Hau Claire, Wis., from January 1 to 
. December 381, 1904. 

. | 
— G . Gage . Gage . . 
height. porn height. peo height. prom hee. Discharge. 

Feet. Secona-ft.-' Feet. Second-ft. Feet. | Second-ft. Feet, ‘' Second-feet, 

| ' 4.0 1,780 5.1 4,390 6.4 8,100 9.0 16,680 
4.1 1,980 5.2 | 4,660 6.6 8,720 9.5 18,380 

4.2 21,180 5.3 4,980 6.8 9,350 — 10.0 20,080 - . 
4.3 | 2,390 or 3,200 7.0 9,990 ~ 10.5 ~ 21,780 
4,4 2,610 5.5 5,480 | 7.2 10,0 11.0... 23,480 . 

; 4,5 2,840 5.6 5,760 7.4 11,310 11.5 25,210 
4.6 3,080 5.7 6,040 7.6 11,970 12.0 26,960 
4.7 3,330 '  . &.8 6,320 7.3 12,630 13.0 380,500 
4.8 3,590. 5.9 6,610 8.0 13,290 14.0 34,480 . 
4.9 3, 850) 6.0 6,900 8.5 14,980 15.0 40,000 

: So , 5.0 4,120 oe 6.2 7,490
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Rating table for Chippewa River near Hau Claire, Wis., for 1905. : 

G ° . . . 9 . = 

. height. per nets. a height. poor hones. eo | 

Feet, - ' Seeond-ft. Feet. Second-ft.!! feet. Seconad-ft. Feet. Second-feet . 

3.50 ” 750) 5.40 4,830 7.60 10,290: 11.40 22,410 
| ‘ 3.60 960 5.50 5,050 7.80 10,870 11.60 23,160 

: 3.70 1,170 5.60 5,280 8.00 11,450 11.80 . 23,950 . 
3.8) 1,380 5.70 5, 510. 8.20 12,080 12.00 24,750 

; , 8.90 1,590 5.80 5,740 8.40 12,610 12.20 25,550 . 

4.00 | 1,800 5.90 5,970 8.60 13,200 12.40 26,350 
4.10 2,010 6.00 — 6,200 | 8.80 13,800 12.60: 27,150 
4.20 2,220 6.10 6,430 9.00 14,400 12.80 27 , 950 
-4.30 21,430 6.20 6,660 9.20 15,000 13.00 28,750 

4.40 2,640 6.30 6,900 9.40 15,620 13.20 29,560 

4.530 2,850 ~ 6.40 7,140 ~~ 9.60 16,260 13.40 30,390 
4.60 3,070 6.50 7,380 9.80 16,920 13,8 31,240 
4.70 3,290 6.60 7,630 10.00 — 17,600 13.80 32,110 

. 4.80 3,510 6.70 7,880 10.20 18,280 14.00 33 ,000 

4.90 . 3,730 6.80 8,130 10.40 18,960 14.20 33,900 
, 5.00 3,950 6.90 8,390 10.60 19,640 14.40 34, 800 

5.10 4,170 7.00 8,650 10.80 20,320 14.60 35,700 

5.20 4,390 7.20 9,180 11.00. 21,000 . 14.80 36,600 
5.30 4,610 7.40 9,720 11.20 21,690 

_ Rating table for Chippewa River near Eau Claire, Wis., for 1906. 

3.50 | 1,040 | 4.90 3,820 6.30 | 7,360 8.40 13,600 
3.60 1,210 5.00 4,050 6.40 7,640 8.60 14,240 - 
3.70 1,390 | 5.10 4,280: : 6.50 7,920 8.80 14,890 

3.80 1,570 5.20 4,520 6.60 8,200 9.00 15,550 
3.90 1,760 5.30 4,760 6.70 8,480 9.20 16,210 

4.00 1,950 | 5.40 . 5,000 6.80 8,770 | 9.40 16,890 
4.10 2,140 5.50 5,250 6.90 9,060 | 9.60 17,570 
4.20 2,040 | 5.60 5,500 7.00 9,350 9.80 18 ,250 : 

i 4.30 2,540 | 5.70 3,760 7.20 9,930 10.00 18,950 
4.40 2,740 | 5.80 6,020 7.40 10,530 11.00 . 22,550 

4.50 2,950 | 5.90 6,280 ° 7.60 11,1380 12.00 26,350 
4.60 3,160 | 6.00 6,550 7.80 11,7380 13.00 30,350 
4.70 3,080 6.10 - 6,820 8.00 12,350 ‘14.00 - 84,500 

, 4.80 3,600 — | 6.20 7,090 8.20 12,970 | 15.00 88,750 

Note.—The above table is applicable only for open-channel conditions. It is based on 
discharge measurements made during 1902-1906. It is well defined between gage heights . 

. 4 feet and 15 feet. 

Estimated monthly discharge of Chippewa River at Eau Claire, Wis., 1902 to 
| 1906. 

[Drainage area, 6,740 square miles.] . 

. Discharge. _ Run-off. | 

| , Date. i Por cquare] Rainfall.! 

Maximum. Minimum. Mean. ernie. are) Depth. 

| , 1902. | Sec.-ft. Sec.-ft. Sec.-ft. Sec.-ft. Inches. Inches. 

November 14-20|........cccecclecccscessseces| 14,885 2.20 1.39 5.82 
December 5-81..).......:.secesleesceeseeeeeee! 2,789 41 -41 1.92: 

1 Rainfall for 1902 and 19s is the average of the recorded precipitation at the following 
stations: Butternut, Hayward, Medford, Barron, Hau Claire; that for 1004 includes —_ 
the same stations with the addition of Stanley and Prentice. mo



CHIPPEWA RIVER. 193 

: Estimated monthly discharge of Chippewa River at Eau Claire, Wis., 1902 to 
| 1946—Continued. | : . 

Discharge. Run-off. : 

Date. - Rainfall. 
Maximum. | Minimum. Mean. Per squ | Depth. 

1903. Sec.-feet, | Sec -feet. 8ee.-feet. | Sec.-feet, | Inches. Inches. 
_ January ....... 3.730 1,190 2,593 38 44 345 February ...... 2,940 995 2,023 30 .8l 86 March .......... 34,520 840 11,573 1.72 1.98 2.28 April ........... 25,970 8,050 11,240 1.67 1.86 ' 3.07 May! .......... 44,970 11,460 24,761 3.67. 4.23 6.45 . June? ......00.. 36, 990 2,070 8,720 1.29 1.44 - 1.95 | July ............ 39,650 4,750 14,698 2.18 2.51 7.70 ; August ......... 23, &00 3,980 8,602 1.28 1.48 5.35 . September ..... 51,810 6,170 19,584 2.90 3.24 7.58 October ........ 25,780 6,770 18,524 2.01 2.32 3.57 a November ..... 5, 980 2,830 4,562 0.68 0.76 0.46 . December ......] 3,980 1,055 2, 855" «Aa! 48 84 - . 

The year . 51,810 840 10,395 1.54 ~ 21.05 41.77 

January ........ Tet ete e eee ee elec ee eee ceeeelencecencvecesslecseesssscsegslecccuscececene 51 BPebruary ......[e... ec cccccleceeccceceseesbocccc. lw, set ee rece ccecelececccececcces 1.05. March 1981..... 8,255 1,920 4,622 - 686 382 1.56. April ........... 22', 220 7,640 14,550 2.16 2.41 2.01 May .........0.. 32,900 7,790 16,960 2.52 2.90 4.33 , JuNE ..........2.. 24,510 4,390 12,600 1.87 2.09 6.14 July ........005. 21,170 1,647 8,525 1.26 1.45 3.13. August ......... 13,790 650 3,778 561 - 647 4.27 September ..... 19,4380 2,264. 7,801 1.16 1.29 4.86. 
October ........ 40,400 . 8,642 15,170 2.25 2.59 5.50) . November ...... 9,478 2,748 «6,576 R27 923 17. December 1-27 . 2,960 380 2,230 .ooL O82 1.79 — 

The year .]....... cece lec ccceeeeecfececccccccsccclesncccccccccs vee eeeeccceee 85.41 - 1905. | 
March 18-81.....].............. 31,240 2,640 13,510 2.00 1.04 ! , April oo... feel. eee eae 24,750 3,510 10,184 1.51 1.68 : May ....... ccc cele ccececcccuees 28 , 360 5,740 12,666 1.88 2.17 JUNE wegee cece eee feceeeceee sees 60,520 5,625 20,368 "3.02 3.26 0 . P50 a 22,050 2,535 8,626 1.28 1.48 : AUGUSt ........ feel ee eee eee 14,100 2,585 5,867 -870 1.00 September .....]..........005. 20,320 3,730 8,970 1.33 1.48 October ........}. ccc. cee eee ee 14,250 3,510 8,041 1.19 1.37 . November ......J..........006. 7,380 - 3,070 5,437 © 807 -900 December ......f....cccecaeees 5,970 2,010 3,821 567 64 ~ 

. 1906. 
April ........... 38,100 10,400 . 24,900 3.69 4.12 pecccccevcccce May ........0005, 22,700 6,770 13,500 2.00 2.31 dececcescecece . June ............ 20.000 3,820 10,000 1.48 1.65 ec cccccccccce July ...... cc eee. 13,700 1,140 5,350 -794 .92 sec cc cc ccccces August .........|> 19,600 1,380 6,220 -R3 1.06 cece ceccccccce September ..... 17,400 2,910 6,970 1.03 1.15 sev ecccccccece October ........ 15,900 1,120 6,270 .930 1.0 sec wcecescccce November ...... 10,600 4,570 8,310 1.24 1.38 coc cccceccccns . December ...... 9,090 2,700 4,810 0714 82 ec ccasevcesce 

1907. 
January ....... as ,900 3,000 4,025 0.597 0.688 ee evcccccccce February 2.0...) Desc encecces [ececccccccceceleuceccccececce Tete eect cere eles eee e ac ecces|eecccesececces Mareh .......... c39 ,000 3,750 15,150 2.28 2.63 - | wecccccccceces | April ..........] 31,100 7,200 14,675 2.17 2.42 sececccesceee | May ............ 18,700 8,075 12,600 1.87 2.16 cece cc escceee , JUDE wee ee sees. 11,190 5,300 7,225 1.07 1.19 ee cccecceccese July ........... 12,150 2,050 . 5,300 .786 -907 occ eccccccseee . August ........ 6,400 1,400 2,800 .415 A478 o.oo September ..... 32,600 1,275 7,700 1.18 1.32 Pec ccceesacaes . October ........ 8,200 1,750 4,550 -676 -78 Ce cece ccc cnne: November ..... 6,250 2,150 3,600 .5389 _ 597 eee cee eccceee December ..... 3,200 400 1,675 248 286 Se 

7 * May 31 estimated. OO 
41 to 6, inclusive, estimated. 

. Note:—Values for 1906 are excellent. During January, February, and March the flow probably seldom exceeded 3,000 second-feet and may have attained a minimum of 1,500 second-feet, or legs. a, 
a For first 19 days. b Frozen. ¢ For last 18 days only. a. . 13 oo, 

| 
. 4
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Rating table for Chippewa River near Eau. Claire, Wis., for 1906. 

a | 
| | 

Gage Dis- Gage Dis- Gage’ Dis- Gage : 

height. charge. height. charge. | height. charge. height. Discharge. 

Feet. Sec -feet. | Feet. Sec.-feet. Feet, . Sec.-feet. | Feet. Sec.-feet. 

| | 3.50 1,040 4.90 3, 820 | 6.30 7.360 8.40 13,600 
3.60 1,210 5.00 4,050 | 6.40 7,640 8.60 14,240 

: 3.76 1,390 5.10 4,280 6.50 7,920 8.80 14,890 
3.80 1,570 5.20 2520 | gn 8,200 9.00 15, 550 
3.90 1,760 5,30 4,760 6.70 8,480 9.20 16,210 
4.00 1,950 5. 40 5,000 6.80 8,770 9.40 16,890 
4.10 2,140 5.50 5,250 6.90 +} 9,060 9.60 17,570 | 
4.20 2,340 5.60 5,500 7.00 9/350 9.80 18,250 
4.30 2,540 5.70 5,760 | 7.20 9/980 10.00 18,950 
4.40 2,740 5.80 6,020 7.40 10,539 11.00 22,550 

: "4.50 2,950 5.90 6,280 7.60 11,130 12.00 26,350 
4.60 3,160 6.00 6, 550 7.80 11,730 13.00 30,350 

. 4.70 3,880 6.10 6, 820 8.00 12,350 14,00 34,500 
4.80 3,600 6.20 7,090 8.20 12,970 15.00 38,750 | 

Note.—The above table is applicable only for open-channel conditions. It is based . 
on discharge measurements made during 1902-1906. It is well defined between gage 

. heights 4 feet and 15 feet. 

CHIPPEWA RIVER AT CHIPPEWA FALLS, WIS. 

The United States Weather Bureau has maintained a station at | 

| this point since 1900. June 1, 1906, the U. S. Geological Survey 

began making discharge measurements at the highway bridge, 2,500 

feet below the dam at Chippewa Falls. | | 

The channel is straight for 500 feet above the station and for a 

| considerable distance belzw. The left bank is low and hable to over- | 

- flow; the right bank is forn:ed by a railroad embankment, which is 

under water in high floods. ‘he bed of the stream is gravel and sand 

, and is probably permanent. The current is swift. 

| Discharge measurments are made from the lower side of the steel 

highway bridge. The initial point for soundings is the inner face of 

| the right abutement at the downstream side. The gage is an iron 

staff attached to the downstream face of the first pier from the right 

bank. The gage readings for 1906 were furnished by N. O. Swift, 

| - the United States Weather Bureau observer at Chippewa Falls. The 

‘river stage during the “sawing season” fluctuates very rapidly 

| at times, due to the storage of water at Holeombe by the lumber com- | 

pany. This reservoir is opened two or three times a week to flood 

logs to the sawmill. A measurement was made at this station on 

| June 1, 1906, by M. S. Brennan, giving the following results: | 

Width, 721 feet; area, 4,700 square feet; gage height, 6.70 feet; | 

discharge, 18,000 second-feet. | | 

® . .
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Daily gage height, in feet, of Chippewa River at Chippewa Falls, Wis., 
for 1905. ; 

a a a a a 

Day. | Mar, | Apr. | May. | June | July. | Aug. | Sept. | Oct. | Nov. | Dec. 

Lescececesteeeeeee feeeeees 5.0 4.0 8.2 2.0 1.7 2.3; 1.5 3.9 3.0 
Qe ccc ecccceeceveceleveceece| 4.63 4.0 2.3 1.8 1.5 1.4 1.8 3.6 2.7 ‘ 
Bec ecccccccceceeeeleceecece| OLS 4.2 5.0 2.4 1.0: 1.5 3.0 3.4 2.4 
Mec ecccceccveccceslocceceee| 6.3 4.4 4.0 2.3 1.4 4.6 1.8 3.2 2.2 
Bocce cceccecccccssc|eccsceee| 8.0 5.0 3.1 2.0 1.3 1.8 1.5 | 3.1 2.0 
a 5.1 3.6 2.4 1.5 1.5 1.3 | 3.0 1.9 
Tene ceeeeeccncvessleccccces? 7.8 5.4 3.1 2.3 3.0 1.8 1.2 3.0 1.8 
Boece ccc eeecccceceelesccseee! 8.0 4.5 5.1 1.0 1.9 1.5 1.0 3.0 1.8 
Dorceccccccccececes|eececsee! 9.0 2.5 6.0 1.5 5.8 1.4 1.2 3.8 1.8 
VO... cece cece cece cee |eseeceee] = 968 2.3 5.6 2.0 2.4 24 | 1.2 3.8 1.3 
TLevcccccccccceccece}evcceese| OO |. 2.0 5.1 2.3 1.5 1.5 3.3 3.6 1.8 
5 a ES 1.8 5.0 1.5 1.3 1.6 1.3 3.4 1.9 | 
TB... c cece cece cececefeceeseee| 9.6 2.3 4.0 1.6 1.9 1.7 1.3 3.3 2.0 
Thee cccccccceccceceteeeceees| 10.0 | - 2.9 3.9 1.5 1.2 1.8 1.4 3.2 2.0 | 
LB. cece cc cece ececa foeeeeeee| 1.5 5.8 3.5 2.0 1.7 3.0 1.5 2.7 2.0 
WG... cece cece ec eceee [oeeeeeee| 11.4 5.0 3.3 2.4 1.4 3.2 1.7 2.6 2.0 
Voc ce cece cece ccecefeceeeece| 10.5 2.3 2.3 2.7 1.3 6.5 1.8 2.5 2.0 . 
US. cc ccc cece ceseeee [eeeceece| 963 4.3 3.5 1.8 1.4 3.6 1.8 2.8 2.0 
WD cccccccceccecece|eceessee| 8.8 | 4.4 1.8 2.0 1.3 2.6 1.5 3.3 2.0 
2 a a 2.9 | 1.5 1.9 1.2 2.8 1.5 3.0 2.0 
2 re 3.0 1.9 1.7 1.5 2.5 1.7 2.8 2.0 
2 2) 1.8 2.0 Le 1.8 2.3 2.0 2.7 2.0 

5 a 4.0 2.4 1.3 4.0 3.0 2.3 2.5 2.0 
Qh ccccccccccsccece|eccecesel 7.0 5.7 1.0 1.0 1.8 6.3 2.4 2.2 2.0 

. QW ccccccccccccccces[ossssees| 7B 2.4 1.5 1.8 4.5 3.8 3.0 2.0 2.0 
DG. ccc cccccccecceselescccees| 6.3 3.8 2.5 1.5 2.8 3.5 5.1 2.2 2.0 
QT ce ccccccccccccvtelececesce! 5:6 5.5 2.7 1.6 4.2 2.5 5.0 2.5 2.0 
QW eccccecescee cleusesess| 0 6.6 2.8 1.5 1.8 2.3 5.0 3.0 2.0 

. QD ccccccccccsen plesececee! 4.4 6.8 3.3 | 1.2 2.7 2.5 4.9 3.3 2.0 
BO... cece ccc eeecp ee lecceceee! 4.2 5.9 | 1.0 1.0 1.5 2.4 4.6 3.4 2.0 

| 8.6 |........] oT [o......ef 1 1.3 |......../ 3.8 |......../ 2.0 
. | 
OS 

eS SPS 

Note.—There were ice conditions January 1 to March 31; also December 13 to 31. , 

Mean daily gage height, in feet, of Chippewa River at Chippewa Falls, 
Wis., for 1907. 

| 

* Day. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec. i 

Lecce cwwwecee essen [eceeeeee| = QLD 3.9 4.0 2.2 1.0 8 2.0 | 1.3 | 9 
. Qc cccccceccccecselececccee| 8.0 4.0 3.9 2.1 1.1 9 1.7 1.4 9 

Be cccccecceccccceceleccccese| 7.5 3.9 | 3.5 2.2 1.2 8 1.9 1.4 9 
hee cccecececevcsslecscceee| Ted 4.2 3.4 2.3 1.0 7 1.7 1.4 9 
Bicscseccscccccccee[evcceces| 8.0 4.0 3.3 3.2 1.2 8 1.8 1.3 9 
Boece cece cecceeeeee | coeecee| 7.9 3.9 2.5 3.5 1.3 7 2.8 1.4 1.0 
Ve ccccccnceccuceece[eccvecee] TS 3.8 3.0 2.9 1.2 8 2.8 1.5 1.0 
Boeccccccsccccccecelessceecs| 6.9 3.9 3.3 | 2.4 1.3 7 1.5 } 1.3 1.0 
Doe eccccccccececee{ecscssee| 6.6 3.8 2.7 2.3 1.2 6 1.4 1.1 1.0 

TO... ccccccceceeccce[eeceeeee] 55 3.7 2.5 2.1 1.3 7 1.5 1.1 1.0 
Ure ccc ccc ccc cece feeeceeee] = SLA 3.8 2.7 2.2 1.2 8 1.3 1.3 1.0 
TQ. cies c ccc ececcee [ececseee] 5.0 3.5 2.9 1.9 1.1 9 1.3 1.3 1.0 
TS. ccccceccsececece|eeceeces! 5.2 3.4 2.4 1.7 1.3 8 1.3 1.3 1.0 
Th. ccc ccc cece cece e leeeceeee] | 464 3.7 2.5 1.6 1.1 7 1.7 1.4 1.0 
Ea 5.5 3.8 1.4 1.0 8 1.7 1.4 1.0 

, 1G... ccccccccccccsve[ecccsess| 4.2 5.9 2.7 1.5 1.1 9 1.8 1.4 1.0 . 
UZ occecccceccececeeeeseeeese] 3.9 6.6 2.6 1.6 1.0 1.0 1.5 1.5 1.0 
1B. .........eee0eeee | 108 3.8 6.5 2.4 1.4 9 1.1 1.3 1.4 1.0 
WD. .cccccceceececeee | 1.7 3.6 6.0 2.5 1.6 1.0 4.0 1.3 1.4 1.0 
QW ce ccvccccccevaces 2.2 3.5 5.3 2.3 1.7 1.2 8.3 | 1.4 1.4 1.0 
Qe cccccscccescecs 2.3 3.4 5.2 2.2 1.3 1.3 10.0 | 1.5 1.3 1.0 

QD. ce cccccewcccces 2.5 3.3 | 4.8 2.1 1.9 1.2 9.5 1.5 1.4 9 
: RBeccccccccevcccseee| 8.5 2.9 4.5 2.2 1.8 1.1 8.4 1.5 1.3 9 

Dae ccecececececeee| 4.0 2.8 4.3 2.4 ‘| 1.6 1.0 7.3 1.5 1.2 | 9 
Wir cccccccccccceccee| 45 3.6 4.7 2.4 1:5 1.1 4.3 |. 1.3 1.2 9 
WGovcccccccccccsecee| 6.5 4.0 4.9 3.0 1.3 1.0 6.9 1.1 1.1 9 
QT ceccecceevecese| 7,0 3.8 4.4 2.7 1.2 9 4.2 1.1 1.1 9 

oO Beorccccccccsceeess | 9.0 3.9 4.7 2.6 1.1 1.0 4.7 1.1 1 9 . 
QW. ccccccccceccecee| 10.0 3.8 3.5 204 1.0 9 2.7 1.1 1 1.0 
BO. .cccccccccecceees| 11.0 4.0 4.0 2.3 1.7 8 4.4 1.2 9 1.0 

, Bloc cece ee eeeececee | 10.9 J........] 4.1 J........1 1.0 9 |........{ 1.3 |........] 1.0 

_ Note.—River frozen to March 18.
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- Discharge measurements of Chippewa River at Chippewa Fells in 1907. 
ce 

, . Area of Mean Gage Dis- 

Day. Hydrographer. Width. | section. | velocity. | height. | charge. 

Ft. per _ 

- 1907 Feet. Sq.-feet. sec. Feet. iSec.-feet. 

April 2....-......| A. H: Horton ......., 724 5, 624 4.47 7.88 | 25,166 
June 19..........- G. A. Gray .......... 565 | 1,793 2.84 2.4 5,09 

JULY 1G... cceceee | ceceee UO cccccecccccscoes 481 1,323 2.27 1.35 3,066 

AUguSt 21........]  ccecee UD ceeecseeceveveee 479 1,127. 1.78 1.0. 2,083 

. September 21...., 22... CO ccrsseeeeesecece 755 7,188 |. 4.30 9.95 30,951 

September 28....} 22.20. GO .....eeeweeeeees 728 - §,704 4.06 7.9 23, 200: 

September 24....| ...... GO wiccwcceccsccces 698) 4,948 3.95 6.9 19,588 

September 25....] 2.2.2. GO wos eceeeeeeeeees 662 3,275 3.83 4.47 12, 560 

September 26....]  ...6.. CO ...-.eeeeeeoeees 660 | ° 3,582 3.73 4.9 13,070 

October 19......0] cece GO ccccccecsscceees 487 1,323 2.22 1.35 2,939 

November 15.... |  ..ee.. GO ccccceesscececes 413 1,013 2.75 1.4 2,790! 

. December 20. we wevces GO cecccsccccccvecss 432 992 1.69 8 1,540 

Discharge measurements under ice of Chippewa River at Chippewa Falls, 

a 
| 

oo | | ows - | 

Area | Meson . : Depth — 
. height.| Dis- | Av. th. 

| . Date. Hydrographer. Wide. or cee | wo" Water Pie of & ow. | 

| | Feet ee ft Ps pe Feet saad | , . . ft. |" coe. . . 

1908. | [oo | 

January 2%........| G. A. Gray .......) 470 714 1.98 0.8 | 1,377 |, 0.9 No. 

February 14......|-.-0+- GO wsecssceeee 487 821 2.03 1.1 | 1,668 | 1.5 No. | 

Average thickness of ice, 1908. . | 

' a Date. Feet. | 
Jan. 38. Average thickness Of iC€ .........c cece eee cece eee e teen en enereteeerssseenerererens 5 

JAD. LO, cecccccccecees CO cecceccscec esse ee ceceecnceesncneecececcassesececeesessecssesnsce recesses 11° 

JAD. 17%. cece cece cece AO cecccsccccccencccscccessssscusescessetesscscsecascccsccssseeseseccereee 1.2 : 

JAD, 24. ceccecccres ces GO cecsecccsecccreeccceencstececacsesecennssscsesessscecenscecsseresceees 1.5 

JAN. Ble ccccccccccc mee GO ceccccccccscceccccnccccencceesccesssaseseeesenasssereecrseesereseceeees 1.3 

BOD. Zo ccc cccccccccee CO ccccccccccscccescccccccscneeeses cesses asessceseeesssssssseesenssseecans 1.6 

WED, 14. cecccccccc ccs AO ceccccccccccsncccccccescsecrececesesesessnsessscnsccscsssessscesssssaee 1.5. 

MOD. We ccc cc cece Te cee CO cece cece cece es cnecsnceseeccnccceecescserssesceccscssscssscssccessesecss Led . 

BOD. 28. ccccccccccecee GO ceccccecccccccccecseecsscnceesssceesetecesesesensscsscsnsesccssserscees 0D 

MAL. Be cececccccccece GO seccccccccctcccccctccnsecsccccencsacessessssesessssnccesscscsessssssecs 0D 

MAL. 16. ccc cece cece cee CO cece cccncc ccc ee ce scec cece c eee sescesseseneeseseteceseresssseseeuseseeee Of 

Mar. 22. River open. 

| _ : WatTER POWERS. | | 

| CHIPPEWA BELOW JUNCTION OF FLAMBEAT RIVER. | 

| Topography and Drainage.—The following descriptions of the water 

: powers on Chippewa River between its mouth and the junction with oe 

Flambeau River were largely obtained from a manuscript report of 

| a hypsometric survey of this part of the river made by the United | 

| | States Geological Survey during the summer of 1903.* Between the | | 

| mouth of the river and Chippewa Falls a very careful primary level | 

| was run, while between Chippewa Falls and the mouth of the Flam- | | 

1 The survey of that portion of the river between Watkins Landing, Minnesota, and | ° 

Chippewa Falls, Wis., was under the charge of Geographer J. H. Renshaw. Above . 

Chippewa Falls the work was in charge of Geographer H. M. Wilson.
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beau, in addition to taking levels, a topographic survey was made of | | 
the river bank and the area immediately adjacent. Between the 

a mouth of the Chippewa and that of the Eau Claire, a distance of 
48.4 miles, this survey showed that there was a descent at low water of | 7 

| about 106 feet, or about 2.3 feet per mile. Because of the uniformity 
| of this low gradient, and also because of the width of the stream and | 

| of the adjacent bottom lands, there are no opportunities for water 
powers untif Kau Claire is reached. Details of descent and appor- | 
tionment of drainage areas are shown in the following tables: 

os Profile of Chippewa River from its mouth to sources of East and West 
| branches.1 | . 

7 
: . | . . | . Distaace Descent between oe 

° Eleva- points. 
No. Station. | above Oy . . From _ |Between | sea-level Per | . mouth. | pvints. _ Total. | mile. 

| | SO | Miles. | Miles. Feet. Feet. Feet. | 

Reeds Landing ........... 5 cece ccc cece cece 0 0 | 6606 sees cence 0 : 
@) SHAWtOWN 2... cece ee ec cence een ceeees 45.5 45.5 770.0 { 106.0 | 2.3 
3 | Eau Claire River, mouth ................ 48.8 3.3 770.0 0 0 . 

| Dalles paper mills: 
4 Foot of dam ......... ccc ccc cee ee eeece 49.4 6 772.0 2.0 3.3 
5 Head Of dam ......... cece eee e ec eeees 49.4 10.0 793.0 Pe 

Chippewa Falls: 
6 Foot Of dam ........ ccc cece eee ceeee| | 64.4 14.5 806.0 14.0 1.0 . 

| 7 Head of dam ....... ee eece eee ceees 64.4 50.0 839.0 33.0 fo .ece eee 
8 | Yellow River, mouth ............ccceeees 69.9 5.5 852.0 13.0 2.4 . . 

. Kagle Rapids: 
Gj] POOt co.cc cece cece cece ee cccccccecce] » 72.4 2.5 854.0° 2.0 3 

10 |S os 73.6 1.2 867.0 13.0 | 10.8 
— IL | Water level. ....... cece eee e ences 75.1 — 1.6 ‘871.0 4.0 2.7 

| — «UR Rapids, foot oo... cece sews eee e wees 77.4 2.3 &81.0 10.0 4.3 . 
Jim Falls: 

13 BOOt woe cece ccc cece ccc ececccedenece 80.1 2.7 901.0 20.0 7.4 
. 14 Head oo... cece ccc cc nea ceccccceccncceecs 81.0 9 936.0 35.0 39.0 

oe Colton Rapids: 
15 FOOt woe eee cece cece cee cacecncccecences 82.3 1.3 942.0 6.0 4.6 

. 16 Head ooo. c see cece ccc cenccccactteccccces 83.6 1.3 945.0 3.0 2.3 
17 | Bob Creek ......... cece ccc cececncecececes 87.3 3.7 954.0 9.0 2.4 

Chevalley rapids: 
| Wl FOOt oo. eee eeeeeceeeeceeesesceceeeseal 9001 2.8 | 961.0 | 7.0 2.5. | 19 Head eeeeeeeeeeeecseseeeceseeeseeeeeeees] 91.3 | - 1.2 | 966.0 5.0 4.2 

a Brunett Falls: , 
20 FOOt  ..cc cece ccc cece cnc ccecececccecs 91.4 | 1 967.0 1.0 10.0 
21 Head 2... ccc ccc sees cccceccteccce 92.4 1.0 993'.0' 26.0 26.0 . a2 | Fisher River, mouth. .................006. 93.9. 1.5 995.0 2.0 1.3. 

. Holcombe rapids: 
23 Foot Tree cece eee ecccreececcereccsscces| WL 3.2 | 1,004.0 9.0 2.7 
24 Foot of dam .......... ccc cece ee eaaes 97.6 -5 | 1,020.0 16.0 32.0 . 
25 | Head of dam, water level .......... 97.6 -O | 1,086.0 16.0 |[...cccceee 

. 26 | Deertail Creek, mouth ............:......] 104.1 6.5 | 1,086.0 0 .0 
. “7 | Flambeau River, mouth of ..............| 107.7 3.6 | 1,050.0 14.0 4.0 

28 Bruce, sec. 28, T. 32 N., R. 6 W........ 124.2 16.5 *° 1,064.0 14.0 0.85 

oe 1 Authority: Nos. 1, Mississippi River Commission; 227, U. S. Geol. Survey; 28, 29 Ry. 3047 U. S. engineers. , . 
2 High water. . 
®Low water. . /
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| Profile of Chippewa River from its mouth to sources of East and West | 

branches—Continued. 

Distance. | Eleva- | Descent, between | 

. ° tl points. 
No. Station. above |__._sSS 

. From |Between|  sea- 
mouth. | points. level. Total. = mile. 

} Miles. Miles. Feet. Feet. Feet. 

| 299|N. E. 4%, N. E. \, S. 28, T. 386 N., R. 

7 W., Wis. Cent. Ry............... 135.2 11 1,112.0 48.0 4.4 

30 | East and West branches junction .....| 162.7 27.5 | 1,280.0 | 168.0 | 6.1 

EAST BRANCH. 

31 | Goose Eye rapids thead (foot Little 
Chief Lake) ....---..cccc cece eee ences 164.7 2.0 1,323.4 43.4. 21.7 

Snaptail rapids (Hunters ake): , 
32 B’OOt coc ccc ccc cece cece cece cr cescvesccces 166.7 2.0 | 1,325.2 1.8 9 

33 Fea cee ccc ccc ccc ccc cc cee wen eee cenes 168.2 1.5 1,368.5 43.6 29.0 

a $4 | Blaisdells Lake -...............ceeeeeeeeeeee| 170.7 2.5 | 1,374.5 5.7 2.3 

Cedar rapids: . 

35 HOOt co.cc cc cc ccc cece cece cence ce ccenes 173.2 2 5 1,404.0 29.5 11.8 

36 Head co.cc ccc cc cc ccc ccc cc ence nce e scene 175.7 2.8 1,420.0 16.0 6.4 

87 | Bear Lake ........... cece cece eee eereereecee| 178.2 2.™ | 1,482.9 12.9 5.1 

88 | River, water level ............cceccccecceee 181.7 3.5 | 1,442.0 9.1 |. 2.6 

89 | Pelican Lake ............ccccccceeeeeeeeeee| 186.7 5.0 | 1,462.0 20.0 4.0 | 

40 | River, water level, sec. 19, T. 42 N., 
Bi 2 Wiceccccacccceccscccecccccescceece, 190.2 3.5 | 1,463.8 1.8 5 

41 | Glidden Station ........... ccc cece ee ee ee ee] = 201.7 © 11.5 | 1,509.3 45.5 4.0 

42 | Source of Liver ....... cece cece eee ecesecece| 223.7 22 OE |. cece wc clecccccccec|oceerecece 

WEST BRANCH. oo 

. 43 | Proposed U. S. dam ......cceceeececcccece 164.5 1.8 | 1,286.0 6.0 3.3 

_ 44 | Pakaawang Lake weeccccscecsccccccccseses| 168.7 6.0 | 1,287.2 1.2 a 

Moose Lake: 
45 Proposed U. S. Dam .........-...5.{ 178.7 10.0 | 1,358.8 71.6 7.2 . 

| 46 Water level ......... cece cece eee eceeces| 178.7 .O | 1,361.9 S.1 jicecwcceee 

47 | Partridge Crop Lake .........ccseeeeeeeee| 185.7 © 7.0 | 1,384.4 2.5 | 3.2 

‘ 48 | Source Of Tiver .......cc cece cece cece eeeeeee| 205.7 DOO ccc eee le cece cece ele ce ec cewee 

——$——$—— — Ee Oea————eaeewererr 

| Distances and drainage areas of Chippewa River. | 
a 

. 

Distance 

. from the 
junction of . 

. 
* 

East and - Drainage 
. 

River. West | area avove 

. branches, station. 

, map meas- 
ure 

CNN 
—_ 

| | Miles. Sq. miles. 

East and West branches (JUNCTION) .......ccce cece cern eereeee ceases 0 757 

Court Oxreilles 2.2... cc cece cece cece ween cece ene a cree secnenesereserces 14 988 

Thornapple (above MOUTH) ........ cc eee eee cece eee r ence ee seneeeceeees 36 1,383 

Flambeau: 
; 

. ADOVE MOUTD ..ccecccccc ccc cece cece eee eee ee cece eee eeeteeesecee sects 53 1,777 

Mouth  ..ceecccccccccccccccccccccccecnssessecceeereeessseseesseesseeee 53 3,761 . 

Yellow: 
ADOVE MOUTH ..ccccccccccccccccccn cess ccccecccersresensreccuseesesess 90 4,926 

Mouth .ccccccccccccccccccccccvccsstecccccssccscencesssssresereces vanes 90 5,384 

Eau Claire: 
ADOVE MOULD Lo... cececcc cree cee n cere ec eeneesecenceceeeenessresesesees 113 5,760 

Mouth ccna cueueceuccucecenaenceaceccecsseessessesssceesesesen cesses 113 6,659 

Red Cedar: 
ADOVE MOUTH ...cccccccccccccc cece ccc cr ences srsessesesscesssereeeee 142 7,004 

Mouth cecccccecccccccccccccccccccccccescccccccesesssscccscsseesssecees 142 8,961 

CHIPPCWA oe ee rece cece cence ete c eee e etre cece snenensacaasscnsecoersteeentee 165 9,573 

, 1 Station is at mouth of river, unless otherwise stated. .
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WATER POWERS. : 

_ Eau Ciaire.—The first dam site is located about 214 miles below 

| the mouth of Eau Claire River. According to a recent survey by the . | 

city engineer, a head of 7 feet could be obtained here. On account 

| _ of its proximity to the city of Eau Claire, this power would have - 

especial value. Before improvement there were two rapids in the 

river between Eau Claire and Chippewa Falls, one 1.25 miles above - 

| | the Eau Claire, called the Lower. Dalles, with a descent of 10.5 feet 

| in a little over 2 miles; the other about 4 miles below Chippewa Falls, | 

called the Upper Dalles, with a descent of 9 feet in about 2 miles. 

The dam 2 miles above Eau Claire, owned by the Dells Paper and 

Pulp Company, is of the squaretimber, crib type on a sandstone 

foundation. It is about 600 feet long, 19 feet high, 3 feet wide at 

| the top, and with a base of about 8 feet. Eight splash boards are 

- used on the crest when necessary, giving a head of 26 feet. It would 

be possible to increase the height of the dam so as to develop 32 feet, 

| and a bill authorizing this increase is now (March, 1907) pending 

before the State legislature. Such a dam would back the water nearly. 
to Chippewa Falls, 15 miles above, greatly adding to an already very 

large pondage. This is the most important manufacturing plant on the 

river. The turbine installation is reported as follows: | : | 

| Dells Paper and Pulp Company’s turbine installation, 2 miles above Eau Claire. | 

| Purpose. . | . . | Horsepower. 

| PHD ccc a EE m8 a 

Wate hWOElS oe ce eeeecnceccccccecceccceccee cee LL 7800 

a A view of this plant is shown in Plate XXXVI. | 

- Chippewa Falls.—In the 14.5 miles between the Dells dam and 

Chippewa Falls no power sites are found, the river having a nearly 

uniform slope of 1 foot to the mile. At the latter place, however, 

is a wooden dam 800 feet long, with a head of 80 feet, owned by the 

| Chippewa Falls Lumber and Boom Company. This dam supplies 

power for a large sawmill and also a plant furnishing the city of 

Chippewa Falls with water and electric light. Tihe dam could be 
| made several feet higher, as the local conditions are favorable, but this
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| | would interfere with a proposed plant at Paint Creek rapids, 2.5 miles 

| upstream, to which point the water now backs. The owners have de- | 
veloped only about 20 feet of head, but this could be increased to the 

| full head of 30 feet by blasting and cleaning out the river to the | | 

wagon bridge below. The. power and light company leases 1,000 horse- 

power, using a head of 29 feet. A view of this Jam is shown in Oo 
Plate XX XVII. a | 

: " \o of pian | oo 
| | et gf" | | 

\ 8 © Be (Yu | 
| Kx Pp \ |g ge | 

| V\ ot of Rapids ty he : qn : . 

a . : , | CNA | 163 ~ 

| - Oe ‘ | a I | | 

| ‘ ‘Fig. 11.—Chippewa River at Chippewa Falls. 

| Paint Creek.—The next rapids, known by this name, are 2.5 miles. , 

| above the Chippewa Falls dam. A flooding dam 526 feet long, with 
a crest 10.5 feet above low water, was formerly maintained here. A 

dam about 800 feet’long, with a head of 14 feet, could be constructed | 

_ at the foot of the rapids at this point. The banks and bed appear to | 

| be sand, intermingled with large bowlders.. Stone for construction 

is abundant and near at hand, and it is likely that a rock foundation _ 
could be easily obtained. | | | 

| EHagle Rapids, 4.5 miles farther upstream, in lot 3, sec. 16, T. 29 

| N., R. 8., is a good site for a dam, owned by F. G. & C. A. Stanley. 
| of Chippewa Falls. A dam 60 feet long and 20 feet high would ) 

| back the water threefourths of a mile above the city | | 

of Chippewa, where O’Neil’s Creek enters from the west. One 

So mile above the mouth of O’ Neils Creek, in Sec. 1u, T. 29 N., R. 8 W., 

is a gorge 700 feet wide, where a 25-foot dam would have solid sand- | 

- stone for foundations and abutments and would back the water al- | 

oe most to the foot of Jim Falls, 5 miles above. Such a dam would be- | 

velop 5,000 theoretical horsepower. | | .
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Davis Falls.—WNear the small station of Jim Falls, on the Chicago _ 

and Northwestern Railway, occurs the best opportunity for water- 

| power development on Chippewa River. It is owned by W. L. Davis, 

| of Eau Claire. Formerly an old flooding dam was located here. The | 

' river flows over a series of granite ledges 1 to 4 feet high, while the 

| banks seem to be of the same rock, covered by a few feet of sandy a 

soil. This power is now under development, a company having pur-— 

chased all the land needed. The proposed dam, 28 feet high, will be 

| located at the head of the rapids. It is designed to furnish power 

for a pulp mill near the foot. The total head obtained by this plant 

7 will be 55 feet. Fig. 12 shows the plan of the proposed deveopment. _ 

Water is to be conducted from the dam by a canal extending on the | 

left bank for a distance of about 5,000 feet to high bluffs 100 feet 

from the river bank. The power house will be on the river bank im- 

| mediately below. The dam will back the water nearly to Brunett 

- Falls, 9.5 miles above, and will cover the Colton and Chevalley | 

rapids. , 

Burnett Falls.—One of the best powers on Chippewa River, and | 

one most cheaply developed, is found at Burnett Falls (Pl. XXXVI), 

| | located in Sec. 18, T. 81 N., R. 6 W. It belongs to Carnell University, 

which also owns the adjacent land as well as the water rights. The . 

| best location for the dam would be about 650 feet above the foot of the | 

- rapids, where a 35-foot dam would back the water up to the rapids 

at Holeombe, 514 miles above. The river at the dam site is narrow 

(70 or 80 feet), while the banks are high, granite ledges. A dam | 

here would create a large reservoir. It is stated that the plans con- oo 

template a dam 200 feet long. A steel wagon bridge has recently | 

been built across the river immediately below the dam site. 

Holcombe Dam.—The next power is at Holcombe, about 3 miles be- 

low the mouth of Jump River, where the Chippewa Falls Lumber and 

- Boom Company mantains a timber dam, with a head of about 17 feet. — 

, This is the third dam that has been built here, the others having been 

washed out by freshets. As the lumber interests are fast declining, 

| the present dam is being allowed to decay. For power purposes it 

should be replaced by a more substantial structure. The river here 

| has a rock bottom, with rather low clay sides, but an 18-foot dam | 

| -eould be constructed on the site of the present structure, which, to- | 

_ | gether with a 15-foot dam: at the foot of the rapids just below (some- | | 

| | times called Little Falls), would develop about all the head at this
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point and would not flood any more valuable lands above. This would | 
back the water above Deertail Creek and furnish considerable ‘stor- : 

| age. - ) | 

Mouth of Flambeau.—Of the 14 feet of descent in Chippewa River 

| between Holcombe and the mouth of the Flambeau 1,0 feet are con- 

centrated in the first mile below the latter point. It is very likely | | 

that a dam on this reach would easily develop 15 feet of head. | | 

- | It is worthy of note that all the water powers on Chippewa River 

| thus far described are reached by one or more railroads. Because of | 

their availability many of the above powers are likely to be developea 
| in the near future. Their importance is emphasized by the follow- | | 

: ing statement: Of the 244 feet descent in the Chippewa, between 
| Chippewa Falls of the Flambeau, 116 feet are concentrated in 5 falls | 

| 7 and rapids. ‘ihe building of 10 dams would economically develop a 

| total of 213 feet head in this distance of 43 miles. When fully de- 
veloped these powers will rival in importance the extensive develop- | 

~ments on lower Fox River between Appleton and Green Bay. 

| : BRANCHES AND UPPER WATERS. - 

Topography and Drainage.—The following statements in regard to | 
the water powers of upper Chippewa River, not being based on a hy- —_ 

| drographic survey, are necessarily incomplete. Statements concern- | 

ing profile, etc., are based on the survey and maps of this region made 

| in 1880 by United States engineers in connection with the reservoir — : 
surveys. Distance and drainage area data are shown in the follow- 

re ing table: 

Length and drainage area of the upper tributaries of Chippewa River. 

ine ser Drainage 
oe os | Miles | Sq. miles. 

Court Oreiles 20... eee e cee ee ee eect eet e eee e ete n ener ences 20 176 

| Jump eee soo eI) 75 "pl 
, Bat Claire eccccecceccccccccceeceeeeeee ene 65 509 | 

Red Cedar ...ccercccccccccccccnceccccecccececeesesescetceeeeressesencees 95 1,957 

In the 16.5 miles between the mouth of the Flambeau and Bruce, | - 

| _ Chippewa River descends only 0.8 foot per mile, but in the 38.5 | 
7 miles between Bruce and the confluence of East and West branches. |
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| of the Chippewa, in Sec. 2, T. 39 N., R. 6 W., the river descends 216 

feet, an average of 5.6 feet per mile. This steep gradient is certain | 

to produce many good powers. This reach is, however, devoid of | 

| railroads except a few logging roads. One of these undeveloped pow- | 

ers, called Belilfs Falls, is located in See. 26, T. 38 N., R. 7 W. Its | 

owner, the John Arpin Lumber Company, reports that this power is | 

capable of producing a head of about 30 feet. It is near Radison, on , | 

the Chicago, St. Paul, Minneapolis and Omaha Railway. © 

| _ Last Branch of Chippewa.—Three important rapids occur in East | 

| | Branch of Chippewa River Between Little Chief Lake and the con- | 

fluence of East and West branches, a distance of 2.7 miles, there is a 

descent of 43 feet. Between these points there is a series of rapids, _ 

“the bed of the river being literally paved with bowlders. The banks 

a are from 10 to-20 feet high and the drift a reddish clay.” These are 

known as the Goose Eye rapids. ‘Two or three dams could develop a 

head of about 40 feet. | | | | 
Above Hunters Lake, in Secs. 22 and 23, T. 40 N. R. 5 E., oceur | 

the Snaptail Rapids with an aggregate descent of 43.6 feet. 7 

| Cedar Rapids, the last of importance on this branch, with a de- 

scent of 16 feet, are located in Sec. 9, T. 40 N., R. 4 W., and in the © : 

_- - 2 miles above. The total descent between Blaisdell and Bear Lakes is | 

| about 58 feet, all in a distance of 7.5 miles. Between Bear and Lit- | 

tle Chief Lakes the banks vary from 4 to 50 feet in height. A log- 

_ ging dam has been maintained at the head of the rapids, in Sec. 26, T. | 

41 N., R. 4 W., which had a height of 10 feet. Measurements made — | 

here by United States engineers on June 20 and July 12, 1879, with | 

the river respectively 0.6 and 2.1 feet above low-water mark, showed | | 

a discharge of 381 and 472 second-feet. The river at this point is 

153 feet wide. | | , 

| West Branch of Chippewa.—West Branch of the Chippewa River 

has a drainage area of 480 square miles, or 200 square miles more 

| than East Branch, but its descent is considerably less rapid. The 

river has its source in several large lakes at about 1,380 feet above a 

‘sea level. The first undeveloped power is located. about 1.5 miles 

above the confluence of the two branches, in Sec. 34, T. 40 N.,R.6 

W., where the hills approach within 900 feet. The river at this point - 

| has a width of 121 feet, and here United States engineers made sur- | 

veys for a dam with a head of 25.5 feet, which gave a very large re- | | 

| servoir area. A 15-foot head could probably. be obtained at reason- 

able expense. Four measurements made by United States engineers |
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a on August 6, 1779, at a stage only 0.2 foot above low water gave a 
mean discharge of 360 second-feet, of 0.75 second-feet per square mile - 

| of drainage area. This large low-water run-off is double that esti- | 
| mated for this drainage area. The excess may be explained by the 4 
a steadying action of the large lakes near tle headwaters of this river ‘ oe 

| In the 10 miles between Moose and Pakwawang Lakes West Branch | 
descends 71.6 feet, including a series of rapids with sluggish water 

a between. The banks are generally from 20 to 30 feet high, with clay 
| , soil.’ - | | | - 

| Court Oreilles River.—Court Oreilles River has its source at an 
_ elevation of 1,287 feet in a lake of the same name. The group of | : 

| lakes forming its headwaters have a total area of about 16 square miles. } 
| A dam at this outlet would need to have a length of 260 feet to secure 
a a head of 5 feet, and would store a supply sufficient to deliver 255: 

| | _ second-feet for ninety days at times of low water. The river is from 
| - 50 to 60 feet wide, and in the first 3 miles of its course is sluggish. 

Thence to its mouth it furnishes a series of rapids, with still reaches 
between. The most important rapids known as the Court Oreilles, , 

) are situated within 3 miles from the mouth of the river, which at this 
_ point flows over ledges of the pre-Cambrian rocks. The river is 

" crossed at its middle point by the Chicago, St. Paul, Minneapolis and 
: Omaha Railway, where the water surface has an elevation of 1,240 | 

| : feet. This shows a descent of 47 feet in 10 miles between this point 
| and the lake. The lower half of the river is reached by the above | 

: railway. Unlike either East Branch, West Branch, or any other 
neighboring branches of the Chippewa, Court Oreilles River drains a 
a region with a very open sandy soil. A measurement made by 

| _ _--;United States engineers, October 25, 1879, at a stage 0.3 foot above: | 
low water, showed a discharge at the mouth of Lake Court Oreillesof 

| only 28 second-feet from a drainage area of 114 square miles. It 
seems likely that, becaude of the character of the soil, part of the —_ | 
run-off escapes underground to the west into Namekagon River. | 

| | Upper Powers.—Because of their present isolation from railroads, | 
the chief use of dams which have been maintained on the upper head- 7 

| waters of Chippewa River would lie in their operation as reservoirs : 
| to improve the powers below. Their location is shown in the follow- | 7 

ing table: | _ | 4 

1 Rept. Chief Eng. U. S. Army, 1880, p.- 1562. , | co
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. Dams on upper waters of Chippewa River.1 

I . 

Dimensious ? R ; 

: : . : eservolr 

a No. Location. capacity. 
, Height. Length. 

Chippewa River: Feet. Feet. Cubic feet. 

Chippewa River: 
1 NW. 4% sec. 28, T. 32. N., R. 6 W.......... 21 625 133,333,006 - 

: 2 Sec. 22, T. 83 N., R. S Wo..cccc ccc cceneeeeee en re 153,331, 006 
3 Sec. 28, T. 32. N., R. 6 Wau... cceeeeeeee ees Wo |i. c see e eee ee 334,536,000 

West Branch: ; 

| 4 SW. 4% SW. \ sec. 32, T. 42 N., RB. 5 W. 8 WRI cece ee ee eee | 
5 Sec. 12, T. 42 N., RB. 5 W..... cee ec cece eens *20 B00 [Lecce eee cece eee 
6 NE, 4% SE. 4 seo. 14, T. 41 N., R. 6 W. 7 347 430,000,000 
71! Outlet to Pokegama Lake, NW. 4, NW. \%4 

sec. 32, T. 40 N., 1. 6 W...ccc cece eeeees 8 OS eee eee cseseeeees 
g| Little Chief River, NE. 4% NE. % sec. 2%, | 

T. 40 N., Re UT Wo. ce cece cece ce eneeeeeeeeee 6 1 
- 9| East Brnach, NW. % SHE. % sec. 26, T. 41 

| N., Ri 4 Woaeeccccccececncscceeueeeeeeeeees - 10 564 300,000, 000 
Thornapple River: 

10 See. 10, T. 35 N., R. 6 W....... cece eee eee *18 *800 cee eeecececeeces 

11 Sec. 4, T. 386. N., Ri 5 W... cece cece eee e eee *18 *400 cece enc ccecececs 

12 Sec. 20, T. 38 N., Ri 4 Waocccccccccceeeeeees *12 a | nn ee 
| . 13|° Sec. 4, T. 38 N., R. 4 Wa... eee eee ees *15 *Q50 | ccceseeseeeeee © 

14 | Brunnett River, sec. 17, T. 88 N., R. 5 W.... *15 *325 cece sees ceceees 

15 | Torch River, sec. 16, T. 42 N., R. 4 W........ *20) *300 cece cee ee scenes 

| a 

1 Authority: Nos. 1-4 and 6-9, United States engineers;’5 and 10-15, Chippewa Lumber 

and Boom Company. | 

2 Dimensions marked with an asterisk (*) were estimated by the owner, The Chip- 

pewa Lumber and Boom Company. 

8 From report of Chief Engineer, U. S. Army. . . 

TRIBUTARIES OF CHIPPEWA RIVER. 

| : FLAMBEAU RIVER. 

DRAINAGE AND WATER POWERS. —_ | 

In size of drainage area, Flambeau River ranks first among the 

| tributaries of the Chippewa. Indeed, because of its central loca- 

tion in the drainage basin, it might properly be regarded as the pro- 

longation of the main stream itself. Regardless of its size, how- a 

ever, its water power must, in large part, continue for some time 

unused, because of its forested location and its lack of railroad facili- . 

ties. The settling of this area will soon jugtify the extension of 

: * present railroads and the building of new ones. Flambeau River is 

| crossed at Ladysmith by the Minneapolis, St. Paul and Sault Ste. 

| Marie Railway, near its center (at Park Falls) by the Wisconsin 

| Central Railway, and at its upper headwaters by the Chicago and 

Northwestern Railway. |
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7 During the past year, the Wisconsin Central Railroad has com- 

| pleted its Superior branch from a point near the Black River cross- | 

* Ing on its main line, and already the portion between this terminus 

Se and Ladysmith is in operation. The Chicago, St. Paul, Minneapolis 
and Omaha Railway has also extended its branch eastward from 

Coudary, crossing the Chippewa River and paralleling the Flam- 

| beau for twenty miles west of Park Falts. / 
| : Between Park Falls and Ladysmith is a reach of 50 miles un- : 

served by railroad, and yet with no point:at a greater distance than 

15 miles from the present railroads. It is significant that the two a 

points with transportation facilities, Ladysmith: and Park Falls, _ 7 

have established large paper and pulp mills and otber manufactories. | 

The unusually steady flow, the soft water and the proximity of almost 
unlimited quantities of pulp wood should make this river a center 

| of the paper and pulp industry. Transportation alone is lacking. 

Flambeau River has its source in the largest number of lakes and — 
| connecting swamps with the greatest aggregate storage capacity of | 

any river in the state. This storage capacity has been increased in 

many cases by lumbering dams built at the lake outlets, but as yet 7 

| . many opportunities for the storing of surplus water: remain unim- 

proved. These lakes lie in the highest portion of the state, at eleva- — 7 

tions varying from 1,560 to 1,650 feet or more above the sea. 

In order to point out the power possibilities along the Flambeau 

- iver a survey was made during 1906 from its mouth to a point 120 | 

miles above. From.the data collected, sheets have been prepared / 

showing a profile of the water surface, a plan of the river, contours | 

. along the bank, and prominent natural ‘or artificial features. The 

| + results of this survey have been published on separate sheets and 

may be had on application to the Director of the Geological Sur- - 

, vey. : | | | 
The levels taken show that the total fall in the 95 miles below | 

Park Falls is 419 feet, or 4.4 feet per mile. In the 63 miles be 

tween Boulder Lake and Park Falls, the river has a fall of 156 feet, | 

| or only 2.5 feet per mile. | 

Following is a profile of the river together with a detailed descrip- | 

, tion of the falls and rapids along the 114 miles covered by the co- _ 
operative state and federal survey. | |
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Profile of Flambeau River from mouth to Boulder Lake. 

Distance. - | Descent between 
. j_—t——Ctt—“CtssSCSCCS|s« Elevation points. 
No. Station. . above sea |___ 

From |Between|  ievel. 
. mouth. po.nts. Total. — 

: ' Miles. |! Miles. !. Feet. Feet. | Feet. 

1 | Mouth of river ............ cc cece e cece ees O.0 Jocccccecee] 1,050.0 [.....cccccleceeececes 

21 SW. % see. 34, T. 34 N., R. 7 W...... 7.0 7.0 1,064.0 14.0 2.6 

| 3| Ducomon rapids, NW. \ sec. 2, T. | 
Sn OO nn OO GU, | 9.85 (2.2) | 1,070.0 | 60 ; 27 , 

: 4| New dam, foot of rapids ............ 13.5 4.25 1,081.0 11.0 2.6 
5| SW. 1% sec. 9, T. 34 N., R. 6 W..... 16.9 : 3.4 1,083.4 | TA 2.2 

6| Ladysmith, below dam ............... 20.4 3.5 | 1,099.0 10.6 3.0 

7| Ladysmith, above dam ................ 20.4 0.0 1,115.3 16.3 |.cccccceee 

8| Backwater Ladysmith dam ........... 25.4 5.0 1,117.0 1.7 0.3 

.9j}] Yellow Banks Rapids foot of......... 7.1 1.7 1,128.0 11.0 6.4 

. 10 | Little Falls Rapids ................000.8. 28.6 1.3 1,137.0 9.0 - 6.0 

11 | West line of Sec. 9 T, 35 N, R., 5 W 30.4 1.3 1,152.0 15.0 8.3 

12 | SE. corner Sec. 10, 1.,35, N. R., 6 W 32.7 20 1,163.0 11.0 4.3 

131 North line Sec. 11, T. 35, N. R., 5 W 33.9 1.2 1,173.0 | 10.0 8.3 

14| Foot Big Falls, S. line Sec. 35, T. 

36, N. Ri, GF Wace ccccccccccvccccccccs 35.0 1.1 1,177.8 4.8 | 4.4 

15 | Head of Big Falls ..................... 36.1 1.1 1,209.0 82:2 2.9 

16] N. iine S. 25, T. 36, N. R., 5 WI 387.4 1.3 1,217.0 8.0 6.0 . 
‘iy| N. line S. 19, T. 36, N. R., 4 W. . 

Rock Isl. Rapids...........ccccc0eeeee] 39.6 2.2 | 1,233.0 | 16.0 7300 
18 |\Head of Little Cedar Rapids ........| 41.4 1.3 1,247.0 14.0 TT 
19 | 4th Pitch Cedar Rapids; foot of..... 42.7 1.3 1,254.0 | 7.0 5.4 . 

So 20 | 8rd Pitch Cedar Rapids; foot of..... 43.7 1.0 1,263.0 9.0 3.0 

21 | 2nd Pitch Cedar Rapids; foot of...... 44,45 75 1,268.0 5.0 7.0 , | 
22 |} ist Pitch Cedar Rapids; head of..... 45.70 1.25 1,279.0 11.0 9.0 

23.1 Works of Flambeau..................0065 48.9 3.2 1,284.0 5.0 1.6 . 

a, 24 | Flambeau Falls—head of..............{ 50.4 1.5 1,298.0 14.0 9.3 
_ 25| Porcupine Rapids foot of.............] 54.0 3.6 1,311.0 13.0 3.5 oo 

26 | Town line, towns 37 and 38 N........ 56.5 2.5 1,326.0 15.0 6.0 
27.| N. line Sec. 16, T. 38, R. 3 W......... 62.0 5.5! 1,336.0 10.0 19 

28 | N line Sec. 3, T. 38, R. 3 W........6.. 65.75 3.78 1,355.0 19.0 5.0 

29 | N line Sec. 27, T. 38, R. 3 W.........] 68.8 2.55 | 1,369.0 14.0 5.6 
. -30| SE. 4, SE. \%, Sec. 1, T. 38, R. 3 W 72.3 4.0 1,377.0 8.0 2.0 

31 | Barnabee Rapids, foot, S. line §8. 17, 

T. 389, Ri. 2, W.....cccceceececececceces| 79.05 5.75 | 1,383.0 6.0 1.0 
32 | S. line Sec. 15, T. 9, R. 2 W..........] 81.8 3.25 | 1,400.0 17.0 5.2 
33 |S. line See. 7, T. 39, R. 1 W.......... &6.6 5.3 1,419.0 19.0 3.6 

34 | Town line—bet T. 39 and 40........... 91.1 4.5 1,436.5 17.5 4.9 

385 | Lower dam—Park Falls, foot of...... 95.6 4.5 1,448.5 12.0 2.7 

36 | Lower Dam Park Falls, crest........| 95.6 |..........] 1,469.0 20.5 |.ccecceeee . 

.87 |Wisconsin Central Ry. Bridge, Park 
Falls wc... ccc cc cece ccc cece cece ce cceccces 7.0 |. 1.40: 1,469.9 0.9 0.7 

. 88 | Below tail-race upper dam Park Falls| — 97.2 0.2 1,471.8 1.9 9.5 
39 | Upper Dam, Park Falls, crest of.... 97.4 0.2 | 1,486.0 14.2 23.0 

40 | Rapids, foot of, Sec. NW. \, S. 8, 

T. 41, Ri. UW Bei... e cece cece cescees|  LOB.1 5.7 1, 488.0 2.0 0.3 | 
41 | Rapids, head of, N line S. 28, R. 1 E| 106.4 2.3 1,506.5 18.5 8.0 

42 | East line Sec. 6, T. 41, N. R., 2 E.. 111.9 6.5 1,520.0 13.5 2.0 

43 |Rapids, head of, town line, towns| : | 
a OO BS 2.6 1,546.0 26.0 | 10.0 

44 | Manitowish River, junction of Bear | 

CTECK  ... cece weer cece cc cccccccccccccecs 129.5 15.0 1,568.0 22.0 1.5 - ‘ 

14 
’
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Profile of Flambeau River from mouth to Boulder Lake— Continued. | 

| , | Distance. | Descent between | 
No. ; _ Elevation | P omnes | | 

Station. | {abovesea ; 
. From |Between | evel. | Per 

| | moth eee | | Lotal. mile. | 

H Rest Lake, mouth of, sec. 8, T. ; | ; 
| N. Ro, 5 Beveeececceeeccseeeseeeeeene] 1415 | 12.0 | 1,587.0 | 19.0 1.6 

46 | Island Lake, inlet of................... 149.5 "7.50 | 1,592.0 5.0 6 

47| Boulder Lake ..............0c:eeeseeeee| 158.5 | = 9.5 | 1,625.0 | 33.0 3.5 

| ‘Authority: | | 

| Numbers 4447 inclusive, U, $. Engiuecr, US. Army, datum uncertain. | | 

DAM SITES ON THE FLAMBEAU RIVER. | 

| In the stretch of 20 miles between Ladysmith dam and the mouth of | 

| _ the Flambeau, the river has a fall of only 49 feet, and, as will be 
seen from the profile, with only a single concentration of fall. | 

| oe During the past year, a concrete dam, 225 feet long, has been | 

- erected in Section eighteen, Township thirty-four north, Range six | 

ae west, which develops a head of 18 feet. This dam was constructed 

by the Menasha Paper Co. This company has installed seven tur- , 

bines, rated at 3,000 horsepower, all used in the manufacture of | 

| ground wood pulp. No steam power is used. | 

Oe About three-quarters of a mile above the mouth of Flambeau River, 

. the banks are high enough to allow of a 15 foot dam. ._ | 

From the foot of Big Falls to the foot of the Ladysmith dam, a | 

| distance of 15 miles, the river has a total fall of 79 feet, only 16 feet 

, _ of which have been developed. For nearly the entire distance, the 

| river flows between high banks which will allow of two 25 foot dams. 

In this stretch, the river has a width of about 400 feet, the bed of - 

the river, and the banks in part, being in the pre-Cambrian rocks. oo 

Ladysmith Dam.—This is a timber structure, about 350 feet. long, 

which develops a head of 16 fect. The owners of this dam, the Me 
nasha ‘Wooden Ware: Company, have installed six 45-inch and one | 

35-inch turbines. The power is used to run a paper and pulp mill 

| | and also for the manufacture of wooden ware. A view of the dam and 

| paper mill is shown in Plate XXXVIII. | — 
Ladysmith is a town of about 300 inhabitants. Until recently, the | 

town had only one railroad, the Minneapolis, St. Paul and Sault Ste. 

| Marie; but during 1906 the Wisconsin Central Railroad built
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its Ashland branch through the town from a point on the main St. OO 
| Paul division near its Black River crossing. This insures good a | 

_ transportation facilities. | | | a 
Inttle Falls Power—A dam could be located in the northeast | 

| quarter of section thirty, township thirty-five, range five west, a | 
a few feet above the back water of the Ladysmith dam, which would 

| develop a head of about 25 feet. This would require a levee about — | 
| 1,600 feet long in the right bank. Such a dam would back up the 

water over the Yellow Banks Rapids and also Little Falls, but would ne 
not submerge much land. It is estimated that about 4,000 horsepower : : 
for 24 hours per day would be developed for nine months per year. - 

| Burnt Island Rapids.—These rapids are located principally in — 
Section eleven, Township thirty-five, Range four west, but there is _ 7 

| _ swift water for two miles below. The banks are sufficiently high in _ 
| the southeast quarter, Section eight, Township thirty-five, Range a 

| five west, to allow a dam to be here constructed with a head of 25: 
| feet. This would include the Burnt Island Rapids and back the | 

- water near'y to the foot of Big Falls. Between the foot of Big | 
Falls and the forks of the Flambeau, a distance of 14.5 miles, the | 
river has a fall of 106 feet, or 7.3 feet per mile. a 

Big Falls Rapids.—These rapids include by far the most impor- : 
| tant concentration of fall on the river. They are located principally — | 

Se in Section thirty-five, Township thirty-six, Range five west, and ex- 
| tend from the south line of above section to a short distance above its _ | 

northern boundary. In this stretch the river flows between high rock oe 
- banks and with but little over half its normal width. A head of 

- about 55 feet could be secured by a 20 foot dam at the head of Big : 
| Falls in connection with a long canal. This would back up the water. | | 

| to’ about the north line of Section nineteen, Township thirty-six | 
oe north, Range four west. A branch logging road from the St. Paul, 

eo Minneapolis and Sault Ste. Marie Railroad extends to a point near | 
this dam site. A view of the lower pitch of this rapids is shown in | 
Plate XXXIV. . a | - | | 

| Intile Cedar Rapids.—A 20-foot dam near the west line of Sec- a 
tion eighteen, Township thirty-six north, Range four west would back - 

: | up the water to a point near the foot of the fourth pitch of Cedars 
a Rapids in the southeast quarter of section five. Oo 

a Cedar Rapids.—These rapids comprise four pitches about a mile 
| apart and aggregating twenty-five feet in all. This head could be a
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| ‘developed by a dam located near the line between sections five and | 

eight. In the three miles between the upper pitch of Cedar Rapids | 

| and the Forks of the Flambeau, the river has a fall of only four feet. 

| Forks of the Flambeau.—Near the center of Section thirty-one 

- Township thirty-seven, Range three east, are located the Forks of 

the Flambeau. Above this point, the two river valleys are decidedly 

smaller and strangely divergent in course. About 1,000 feet be-— . 

‘low the forks, the banks are sufficiently high to develop a head of at | a 

least 20 feet. Such a dam would back the water in Dore Flambeau 

to the southeast corner of section thirty-three, a distance of about 

ot four miles; and in Flambeau River the same distance, covering | 

_ Flambeau Rapids and all three pitches of Wannigan Rapids. The | | 

| drainage area of this.dam site is 1,760 square tuiles, or little less 

| ‘than at Ladysmith. an | 

Between the forks of the Flambeau and the Wisconsin Central 

Railway bridge at Park Falls, a distance of 47 miles, the river has | 

a fall of 186 feet, or 4 feet per mile. The total fall in the lower 

‘half of this stretch is the same as in the upper half, but the lower halt 

| has more concentrations. , | | | 

a Porcupine Rapids.—Between the north line of Section thirteen, | 

| ~ Township thirty-seven, Range four west, a distance of nine miles, the | 

- viver falls only 24 feet, but nearly 90 feet of this could be developed 

oo by a dam located near the north line of section thirteen. Porcupine 

| Rapids include a fall of five feet in a distance of 1,000 feet and - 

are located in the southwest quarter of Section seven, Township thirty- 

eight north, Range three west. This power would have a relatively | 

| | large pondage. | | 

See. 9, T. 38 N., R. 3 W.—In the southwest quarter of this section, : 

| a head of between 15 and 20 feet could be developed. Fifteen feet | 

| head would develop all the remaining fall in township thirty-eight. : 

| “In the next 12.5 miles above the town line between towns thirty-eight 

and thirty-nine, the river makes a big bend of 360 degrees, the entire 

distance being devoid of quick water. , | 

- - Barnabee Rapids.—These are located in ‘Sections sixteen and — | 

| seventeen, Township thirty-nine, Range three west, but quick water ) 

extends up the river for two miles or more. A head of 15 to 20 feet - 

: gould be easily developed by a dam near the foot of Barnabee Rapids. :
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| The remaining 40 feet of fall below the lower dam at Park Falls. 

. could be developed in one or two dams at several points, as the banks — 

are frequently high on both sides. _ | | 

Park Falls Powers.—The drainage area of Flambeau River above _ 
| Park Falls is 760 square miles, but this includes the lake region 

with its numerous storage reservoirs. The latter give an unusually 

| steady flow to the river, an effect which could be greatly increased | 

by the building of more and higher dams at the outlet of the lakes. 

| In a state of nature, the river has a fall of about 34 feet, between 

| | a point one-half mile above the Wisconsin Central bridge and a point | 

| 1.5 miles below it. This fall has been improved by two dams at the 

| extreme ends of the above stretch of river, both belonging to the 

| | Flambeau Paper Company. | | | a : 
- Tne lower dam is a rock filled timber dam which develops a head 
of 16 feet. The company have installed turbines rated at 1,100 | 
horsepower. This dam could increase its head to 25 feet by relocat- 

| ing the dam about a mile below its present site, thereby improving 
what are known as Potato Rapids. The present dam backs the 

_ water to the railroad bridge. A view of this dam is shown in Plate 
|  XXXIX. oe - 

| | The upper dam is an old timber dam, at present in a very poor ; 

: state of repair. This dam has at present an average head of 16 feet. 

| _ The Flambeau Paper Company have a modern plant and have in- _ 
stalled 13 turbines rated at 1,300 horsepower. = 

This dam site is an excellent one, and as the banks are high on both : 

sides, could have its present head increaced from 25 to 30 feet without: 

much flooding. At the present time, this dam backs the water to | 

: | the northwest quarter of Section thirty-three, Township forty-one | | 

| north, Range one east, a distance of 5.5 miles. 

Between the mouth of Turtle River and the back water of the. ~ 

upper dam, a distance of 11.5 miles, the river has a fall of 60 feet, | 

, - largely concentrated in two places, viz.: OS | oe 

Schultz Rapids.—These rapids are located in Sections thirty-three 

and twenty-eight, Township forty-one north, Range one east. They 

consist of two pitches separated by-about a quarter of a mile of slow 

| ' water. The upper pitch of seven feet is located in section twenty- | 

| eight, while the lower pitch of 10 feet is: located in section thirty- 

a _ three. In the northwest quarter of section thirty-three, the banks
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are high enough to develop a head of at least 30 feet. Such a dam . 

would back the water to the east line of Section six, Township forty- 

one north, Range two east. | | 

a Island Rapids—These rapids include a fall of about 22 feet, 

| | mostly lecated in Sectiop four, Township forty-one north, Range | 

two east. A good site for a dam is near the east and west quarter | 

line in Section five, Township forty-one north, Range two east. A OO 

| 25 foot dam would develop all the fall to the mouth of the Turtle a | 

River.. This is as far as the present survey of Flambeau River ex- 7 

tended. From levels taken by the United States Engineers, 29 | 

| years ago, the fall in the 35 miles above the mouth of the Turtle 

River is seen to be only 51 feet, or 1.4 feet per mile. | 

Rainfall and Run-off.—Like all the northern rivers of the state the 

| minimum flow of Flambeau River occurs. in severe midwinter, _ | 

oe weather or during very dry summers in the months of July and | 

August. At the present there are not sufficient discharge data cov- | 

| : ‘ering periqds when the river is frozen to construct an accurate rating 

curve for such periods. Because of the extensive forests and the nu- 

merous lakes and swamps, an ordinary flow of 0.8 second-foot per | 

| square mile of drainage area would seem conservative. By the 

. proper regulation of present dams at the headwaters it is likely that | 

| this discharge could be considerably increased. | 

| In February, 1903, the United States Geological Survey estab- 

a lished an observing station at the Ladysmith dam, and has taken 

| daily gage readings since. Discharge measurements are taken by 

| current meters and are being continued so that in time an accurate - | 

| estimate of the river’s discharge will be available. The following | 

tables give such daily observations: discharge measurements and com- | 

| putations as have become available since the establishment of the 

' station, and also a record of rainfall for the corresponding period: | 

In 1906 a dam was built a few miles below Ladysmith which backs 

water at certain times on the gage. The Ladysmith station has ac- 

_ cordingly been abandoned. — ,
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. Discharge measurements of Flambeau River near Ladysmith, Wis., for 1903, - . 
ne ~ 1904, 1905 and 1906. 

’ - : - . a oe : . zo \ . : 

| . : Area of Mean Gage Dis- . Date. Hydrographer. Width. section. | velocity.| height. | charge. 

my Square | Feet per; — | Second- 1903. Feet. feet. | second. | Feet. feet. oe 
February 13!......] L: R. Stockman ........ 325 472 ¢ 1.64 16.20 773 . March 197. cece ee fee e ees CO coc cee cceccccecceees 366 1,871 1.77 18.95 3,312 ADril 8..........c00}ece cee GO cece cc eeeeec cece ee, 349 1,330 21.30 17.40 3,727 1 a a Co 361 1,927 3.70 18.97 7,113 

June TB... eee eee feces AO cece cccccccceceecce 342 703 1,91 16.00 1,345 
July 11............66 |6..2.2 AO cece eee eee ee eecene 342 1,430 2.95 18.10 4,222 
August 2..........)...... do “beeen eee evecccenees 342 995 2.69 16.85 2,681: . September 10:.....] E. C. ‘Murphy........... 364 1,579 3.36 18.05 5,308 . October 28.........} Ls. R. Stockman.......... 343 1,271 3.07 17.21 3,899 

1908 a 
May 16.............] E. Jolinson, jr........... 350 | . 1,333 9.15 17.88 4,203 JUNE 8... eee eces Ocoee cece cece ccecuce 350 1,448 2.99 17.45 4,321 
August 29..........]...... do cece eae e ccc oeees 349 733 2.07 16.06 1,517 September 20......)...... dO ..cecceecee cece eee. £43 702 2.21 16.01 1, 554 oo October 12.........| F. W. Hanna............. 364 1,653 3.37 18.58 5,088 . 

1905. - 

April 8.............] 8. EK. Clapp.........0.6-. 129 1,587 3.49 18.27 5,367 May 28.............1...... 6 (0 357 1.292 2.69 17.60 3,474 . June 14.............] M. §S. Brennan sceeeuee 354, 1,282 - 2.67 17.35 3,288 July 12............. ceeeee CO cece ccccncceccecccce 353) 1,015 2.54 16.80 2,576 , August 12..........]...... do vce e cece cece ce ccres 345 23) 1.84 15.66 1,144 . September 28......| F. W. Hanna........... Bh3 1,404: 3.02 17.75 4,236 - . 
1906. 

. January 26........., M. S. Brennan ........|.......... 344 501 1413 1639 April 16............] Horton and Brennan...!.......... 380 2,630 20.74 10,800 
. . TN 

. 

1 Frozen. 
2 Log jam below. 
1 Entirely frozen over. Gage height to bottom of ice, 15.33 feet; thickness of ice varied from 0.8 to 06.5 foot below ‘ice surface. The discharge was about 40 per cent of the open-channel rating at gage height 16.13 feet. , 

_ Mean daily gage height, in feet of Flambeau River near Ladysmith, Wis., 
‘ February 15, 1903, to December 81, 1906. 

Day. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. , Dec. 
LS va 

* . * 1903. 
. ° Li... ee. .a Jeeeeeeeet) 16.15 17.00 18.30 19.80 15.65 |......../ 17.00 17.20 16.00 .| 12.90 

Beccccceee [eweeees-} 16.60 16.30 18.40 | 19.65 16.15 }........] 16.70 17.30 16, 25 15.75 . Bicccccccc feceecceel 16.50 16.90 18.60 18:.95 17.25 |........1 16.80 17.60 15.85 15.95 
Avec ccccca fecevcess| 16.10 16.90 19. 06 18.60 18.10 j........| 16.30 19.65 15.55 15.60 
Bec ec ccc we feeeeveeeel 16.30 17.05 19.10 18.10 18.90 |........1 16.80 19.70 15.85 15.83 
Bosse cece Le eeeeeee| 16.50 16.40 19,10 17.55 19.05 j........] 16.90 19.35 15.85 15. OP ccc ee leew ccene| 16.60 16.90 19.10 17.55 19,20 |......../ 16.90 19.25 15.90 16.95 
Bice eecece feeceeeee| LG.10 17.45 18. 80 17.30 18.85 |........} 17.30 19.25 15.67 | 15.80 
Dorcccccce feccceeee| 16.50 17.35 18.70 16.95 18.70 }........| 18.20 19.30 15.70 14.70 1O.......c. fee eee eee | 150 17.25 17.95 16.6) 18.60 18.20 18.20 19.35 15.85 36.50 LL.i.cccc cw [eee ee eee |) 16.05 17.25 18.25 16.75 18.75 18.00 18.00 18.95 16.60 16.35 V2... ee ccc | eee ee eee} LG.45 4+ 17.30 18.80) 16.80 18.55 17.90 18.40 | 18.65 15.85 16.30 

UB... eee eee eee | 16.85 17.25 19.55 16.30 18 .30 17.80 19.00 18.45 15.85 | 16.50 14.....0... [eee ee eee] 16.35 17.50 19.80 16.15 17.85 17.70 19.80) 18.25 15.80 16.45 , 15......... 16.00 16.60 17.40 19.65 16.35 17.70 17.50 20.40 17.90) 15.80 16.55 16......... 16.16 16.15 17.20 19. 55 16.50 | ~17.65 17.30 20'.50 17.86 15.75 16.35 17......... |. 16.05 16.20 16.95 19.40 16.06 17.60 17.30 20.50 17.80 15.80 16.40. 
1B. .:...4.. 16.00 16.30 17.00 19.45 16.05 17.35 17.20 201.30 17.50 15.00 16.70 19......... 15.90 18.25 16.90 19.05 15.85 17.35 17.00 20.00 17.35 15.50 16.60 | 16.00 | 20.35 16.85 19.20 15.80 | 17.20} 17.00 19.70 17.25 15.50 16.67 | QL... - 2. 15.90 19.30 16.90 19,25: 15.85 17.15 | 17.10 19.30 17.26 15.45 16.67 
QB wesccees 16.05 18.50 16.65 18.85 15.95 | 16.70 16.90 18.90 17.15 15.25 16.67 , QWs cece 16.00 18.45 16.65 19.15 15.65 16.70 16.70 18.50 17.05 15.40 16.66 DA. cece 16.25 17.30 17.30 18.90 15.90 16.70 16.80 18.20) 17.00 15.65 17.00 Qo. cee eeee 16.00 17.60) 17.30 19.00 15.60 16.80 17.10 18.00 16.80 | 15.45 16.69 . QB... we eee 15.95 17.25 17.25: 19.55 15.85 (4) 16.80 17.70 17.00 15.55 16.66 WT ccc cece 16.40 17:06 17.15 20.60) 14. 60 (1) 17.00 17.85 16.80 15.85 161.50 2B.........| 16.25 | 17.10] 17.20 | 21.45] 15.70 (4) 16.90 | 17.50] 16.561 15.80 16.10 We cccccecelececcceel L7T.00 17.40 21.45 15.95 (4) 16.80 17.30 16.65 15.80 16.80 BO... cee ee Lee e ee eee] 16.75 18.45 21.20 15.80 @) 16.70 | 17.20 16.05 15.85 16.80: - os Bl..... eee Jee... 16.60 |........) 20.45 1.0... (*) 16.80 |........1 16.20 |........ 16.70 

1 Chain gage stolen.
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Mean daily gage height, in feet, of Flambeau River near Ladysmith, Wis., 

February 15, 1908, to December 31, 1906—Continued. 
a 

‘ Day. | Jan.? Feb. | Mar apr] May. [une.| Jay. Aug. ‘Sent | Oct. | Nov. | Dec. 

1904. 

L..... eee. 16.75 | 16.75 | 17.00 | 16.90 | 18.70 | 17.50 17.58 | 15.15 | 16.25 (®) 17.25 | 15.65. . 

Zirccccccee 16.95 | 16.75 | 17.05 | 17.20 | 18.55 17.40 | 17.77 | 15.40 | 16.30 (5) 17.30 | 15.05 

Bi ccvaccece 16.75 | 16.10 | 17.00 | 16.80 | 18.60 | 17.42 17.70 (8) 16.38 (®) 17.20 | 15.95 

Bev cccccaes 16.85 | 16.80 | 17.05 | 16.90 | 18.35 17.43 | 19.90 (8) 17.78 (>) 16.90 | 14.50 

ee 17.00 | 16.90 | 17.15 | 16.85 | 18.45 | 18.00 18.82 | 15.60 | 17.65 | 16.05 | 16.70 | 15.15 

Gow. ecw eee 16.50 | 16.70 | 16.95 | 16.80 | 18.60 18.02 | 18.88 | 15.72 17.20 | 16.05 | 16.80 | 15.30 

Tecccceces 16.50 | 16.80 | 16.90 | 17.10 | 18.60 | 18.25 | 18.75 15.13 | 17.28 | 16.10 | 16.30 | 14.87 

nn 16.65 | 16.75 | 17.15 | 17.25 | 18.85 | 18.27 18.75 | 15.40 | 17.30 | 16.10 | 16.20 | 15.78 

Deovcccccees 16.65 16.75 16.90 | 17.05 | 19.20 | 17.90 | 18.05 | 15.75 | 17.08 17.05 | 16.17 | 15.57 | 

10... .ccacee 16.70 | 16.65 | 17.50 | 17.00 | 19.15 | 17.22 17.95 | 15.92 | 16.00 | 18.70 | 16.15 15.55 | , 

T1.......... 16.60 | 16.70 | 17.40 | 17.10 | 18.90 | 17.10 17.70 | 15.85 | 16.40 | 18.65 16.05 | 15.25 

° 12.......... 16.55 | 16.95 | 17.05 | 17.10 | 18.80 | 17.25 17.25 | 16.00 | 16.32 | 18.60 15.55 | 15.77 

TB... cee eee] 16.50 | 17.00 | 17.30 | 17.15 | 18.35 | 17.15 16.40 | 15.90 | 16.45 | 18.50 | 15.60 15.55 

14. ..ccccee | 16.70 | 16.70 | 17.20 | 17.05 | 18.15 | 17.12 | 16.30 15.90 | 16.30 | 18.48 | 15.45 | 15.30 

| 16.70 | 16.90 | 17.20 | 17.25 | 18.01 | 16.60 | 16.12 15.85 | 16.15 | 18.30 | 15.82 | 15.35 

16... .ccceee 16.75 | 16.95 | 17.00 | 17.20 | 17.95 | 16.55. 16.15 | 16.02 | 16.05 | 17.85 | 15.28 15.45 

U7... cccceee 16.60 | 16.55 | 17.15 | 17.10 | 18.01 | 16.35 | 16.08 | 15.90 | 16.05 17.20 | 15.55 | 15.36 - 

18.......08. 16.60 | 17.10 | 17.20 | 17.05 | 15.01 | 16.25 16.00 | 15.85 | 16.13 | 16.95 15.72 | 15.30 

1D... cece eee 16.65 | 16.95 | 17.15 | 17.00 | 18.08 | 16.32 | 15.60 15.95 | 16.15 | 17.15 | 15.70 | 18.50 

>. | 16.30 | 16.95 | 17.05 | 16.85 | 17.05 | 15.95 15.80 | 15.75 | 16.00 | 17.25 | 15.60 | 15.57 

Q1......... 16.75 | 17.55 | 17.05 | 16.85 | 17.08 | 15.88 | 15.95 16.00 | 16.00 | 17.60 | 15.45 | 15.70 

oF 6... 16.75 | 16.90 | 17.15 | 16.65 | 17.01 | 16.15 | 15.85 | 16.20 | 15.90 | 17.80 | 15.82 | 15.72 

D2 ccc cee 16.75 | 17.00 | 16.85 | 17.20 | 17.04 | 15.95 | 15.80 16.35 | 15.95 | 17.75 | 15.27 | 15.68 

: a 16.65 | 16.60 | 17.15 | 17.20 | 17.06 | 16.35 | 15.70 16.45 | 15.95 | 17.75 | 15.55 | 15.00. 

RB cece cee 16.70 | 17.00 | 16.95 | 18.00 | 18.40 | 16.56 | 15.85 | 16.65 | 16.40 | 17.85 | 15.72 | 15.65 

; QG occ ccccees 16.70 | 16.90 | 16.95 | 18.40 | 19.00 | 16.70 | 16.15 16.45 | 16.40 | 17.75 | 15.70 | 15.70 

QTc ccccsece 16.45 | 17.00 | 16.95 | 18.45 | 19.40 | 16.95 | 16.76 16.45 | 16.40 | 17.65 | 15.55 | 16.10 

2 QE... eecees 16.65 | 16.95 | 17.15 | 18.50 | 19.30 | 17.05 | 16.75 16.20 | 16.45 | 17.55 | 15.40 | 15.75 

Wer rccvcecs 16.60 | 16.95 | 17.05 | 18.50 | 18.80 | 17.05 15.70 | 16.10 | 16.40 | 17.65 | 14.95 | 15.80 

DO. cece ewes 16.75 |......-| 16.45 | 18.90 | 18.40 | 17.20 15.25 | 16.27 | 16.45 | 17.70 | 15.55 | 16.30 

4 re 16.65 |.......| 17.20 |......-| 17.80 |......- 15.55 | 16.15 |.......| 17.22 ].......} 16.40 

2 Frozen from January 1 to March 30, when ice begins to break. Ice varied from 6 

to 18 inches in thickness. 
3 Ice conditions March 31 to about April 10. ° , 

41Iee conditions during December. 
5 Weight gone. 
6 Key lost; no gage height taken on August 3 and 4. . 

ee 
. 

. Day. | | Jaa. | Feb. | Mar. | Apr. | May. | Sane. July. Aug. | Sent. | Oct. | Nov. | Dec. 

ce 

J 

1905. 
Linscwecwccene | (1) -faccvvcslocecses 18.90 |. 16.8 | 17.40 | 17.70 | 15.80 | 16.90 16.55 | 16.40 | 16.15. 

Zieccceccccece | ccccccfeccccec{ecccoee| 18.40 16.8 | 16.25 | 17.60 | 15.90 | 16.60 16.55 | 16.25 | 15.90 

Bo ccccccccccee | cceccclecscceeleecceee| 19.00 16.8 | 16.40 | 17.50 | 15.80 | 16.90 | 16.35 16.18 | 15.85 - 

Ae cccccccccce | eeeeee| 16.4 | 16.80 | 19.20 17.0 | 16.80 | 17.60] 15.70 | 17.00 | 16.25 | lo. 16.20) 

Fi ccccccccccce | cccccclocscccelecerees| 18.90 17.3 | 17.80 | 18.60 | 15.75 | 17.00 | 16.20 16.20 | 15 95 

Goce ccc ec cee | cc cccelecccccc|eccvccs| 18.40 17.6 | 18.70 | 19.00 | 15.35 | 16.90 16.15 | 16.15 | 16.10 

Teccccccccccee| IG.B |ecccccclocceees| 18.40 17.6 | 19.60 | 19.20 | 15.35 | 16.60 | 15.30 16.20 | 16.45 

Be ccccccccccce | cecccclecccccc{encesee| 18.20 17.4 | 19.30 | 18.80 | 15.30 | 16.70 15.95 | 16.15 | 16.15 

, Dorceccccccces | ssccccleccccce|coeccce| 18-10 17.1 | 18.90 | 18.50 | 15.50 | 16.50 15.80 | 16.05 | 16.25 

WO. cece en | cece ce lee e eee feeeeeee| 17-80 17.4 | 18.70 | 19.20 | 15.30 | 16.40 15.95 | 15.35 | 16.25 

T1..........206] .0066-| 16.5 | 16.00 | 17.40 17.5 | 18.60 | 17.40 | 15.40 | 16.20 15.55 | 16.06 | 15.90 

WZ. cece cece eee | cece cele weeeeefeceecee| 17.20 17.8 | 18.60} 17.00 | 15.55 | 16.20 16.20 | 16.30 | 15.80 

TS. cece cece eee | ccccnclccccevcleccceee| 17.20) 17.8 | 17.60 | 17.00 | 15.40 | 16.25 16.15 | 16.30 | 15.90 

14.......... 20} 16.6 |. becceeee| 18-20 | 19.0 | 17.50 | 17.00 | 15.32 | 16.26 | 16.10 | 16.20 15.70 

Doc ccccccccces | cccccclecccevc[eceseee| 18.10 | 18.3 17.60 | 16.70 | 15.45 | 16.45 16.40 | 16.10 | 15.70 

WG. cc ccc ccc cnc | wcccccleccccce|sccecae| 17.60 18.2 | 17.70 | 16.60 | 15.60 16.80 | 16.75 | 16.25 | 16.20 

Wo ccc ccc ccc cce | ccccccfeccccscleccscce| 17220 18.4 | 18.00 | 16.35 | 15.55 | 17.10 | 16.75 16.05 | 16.40 

1S.............] ...24.] 16.7 | 16.90 | 16.55 19.6 | 19.70 | 16.35 | 15.90 | 17.05 | 17.00 15.90 | 15.70 

WD. ccccccccecce | secccclescecce(sececee| 16.55 18.6 | 19.60 | 16.40 | 16.80 | 17.70 | 17.65 15.90 | 15.95 

MD. cccccscecee! 2. lic ceccclececces| 16.45 | 18.4 | 19.40 | 16.15 | 16.90 | 17.80 | 17.20 15.95 | 15.45 

ON.......cceeeel 1607 |... Lecce ee| 16.55 | 18.0 | 19.10 | 16.10 | 17.10 | 184-0 | 17.65 | 15.90 15.65 

Qe cccecccecccs | ccccccleccsccc[ece-cee| 17.00 18.0 | 19.90 | 16.20 | 16.90 | 18:40 | 17.35 15.70 | 15.60 

Bo vcccccceeeee |] 16.30 | 17.4 | 18.60 | 15.90 | 16.60 | 17.80. | 17.45 | 15.75 15.65. 

QW cecccccceeee | coccccleceecee| 10.80 | 16.35 18.0 | 18.40 | 15.50 | 16.45 | 17.60 | 17.30 | 15.60 15.70: 

O25. 0... sseceeee | | 46.6 | 16.45 | 16.15 | 17.6 | 18.00 | 15.90 | 16.80 | 17.30 | 17.10 | 16.00 | 16.75 

MB. cc ccccccccc | eccceclecceece| 16.35 | 16.05 17.4 | 18.00 | 15.75 | 16.35 | 17.20 | 16.8% | 16.60 16.10 

WT ccc cccccce | ecceceleccecee| 16.25 | 17.40 17.2 | 18.00 | 15.80 | 16.25 | 16.80 | 16.85 16.10 | 15.60 

QB occcececce. | 16.6 |...4-..| 17.10 17.40 18.0 | 17.70 | 15.80 | 16.99 | 16.80 | 16.80 16.60 | 16.00 

WD. canccccee | scccceleccccce| 17.90 17 .00 17.8 | 17.70 15.75 | 17.00 16.70 | 16.70 | 16.15 | 15.90. 

WD... cccccccece | ceewec]eccee-| 18.20 | 16.80 17.6 | 17.70 | 15.70 | 17.20 | 16.20 | 16.55 15.90 | 16.15° 

Bec ccccccccede) cucceefeccecce| 18.60 |.......] 17.4 J....---| 15.55 17.00 |.......| 16.30 |.......| 16.10 

Oitresrrsserses seseestor eet LUE ee 

1 River frozen entirely across January 1 to March 8. March 11-28 there was water 

on-the-ice: “Gage heigths are to water surface in a hole in the ice. The following com- 

parative readings were also made:
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7 Daily gage height, in feet, of Fumbeau River near Ladysmith. Wis., — Oo 
for 1906. 

. Day. | Jan. | Feb. | ser. | Apr. | May. June. July. | Aug. ‘sept, Oct. | Nov. | Dee. . 

1906. | 
Lo cccccccecce| 16.72 |.ccccceleccees-| 16.92 | 17.82 | 17.35 | 16.90 | 15.20 | 16.15 | 16.15 | 20.25 | 19.55 

% ~ooceccecee| 16.90 |.......}.....--| 16.92 | 18.05 | 17.30 | 16.92 | 15.75 | 16.25 15.70 | 20.25 | 19.00 

QB ce ccececee| 16.85 |.....ccleeceee-| 17.00 | 17.65 | 17.15 | 17.10 16.20 | 16.12 | 15.80 | 20.30 |....... 

, A oceecccceee| 17.35 | 16.80 | 17.10 | 17.85 | 18.30 | 16.90 | 16.80 | 15.25 | 16.10 15.40 | 20.50 |....... 

. 5 oc eecccccce| 16.65 |...ceec}eeee--] 19.15 | 18.60 | 16.82 | 16.82 | 15.70 16.05 | 16.00 | 20.10 |....... 

Go cc eecccccee! 17.10 |.....-./..---0-| 18.20-] 18.55 | 17.15 | 16.20 17.15 | 16.10 | 15.20 | 20.55 |....... | 

Tc eee cece cele wee cee fe cece re lecccons 18.05 | 18.28 | 17.78 | 16.35 | 17.30 | 16.35 | 15.80 | 20.06 |....... 

QS  cccccccccclecccccclececcce{scccces| 17.45 | 17.78 | 18.25 | 16.10 | 16.95 15.50 | 14.90 | 19.55 |....... 

Qc cccccccccclecccccclecccscc(ecccees| 19.15 | 27.52 | 17.90 | 16.35 | 16.30 15.55 | 15.75 | 19.40 |....... 

lO ..cccccecccleccccec{cocecceleccceee| 18.89 | 17.40 | 18.20 | 16.88 | 16.20 | 15.70 | 15.85 | 19.90 |....... 

11 ccccacecccclecceeee| 17.10 | 15.60 | 18.80 | 17.18 | 17.72 | 16.40 16.35 | 15.60 | 15.72 | 19.85 |....... 

12... ccs. calecvccccleccccesl(evceeee| 19.05 | 17.10 | 17.45 | 16.52 | 16.20 | 15.65 | 15.70 | 17.05 |....... 

. LS ccccccccccclecccccclesccccs(sccccee| 19.65 | 17.10 | 17.40 | 16.60 16.15 | 16.65 | 15.70 | 16.45 |....... 

V4 cccceccccce| 16.70 |.......|.-.2---| 20.50 | 17.02 | 16.85 | 16.35 16.00 | 17.12 | 15.65 | 16.35 |......._ my 

DS cece cc cee le cee ee eleceereeleceeeenl 20.72 | 17.25 | 16.80 | 16.20 | 16.00 | 17.15 | 15.60 | 16.50 |....... 

16 ..ccccccceclecccecclecececelecesees| 20.65 | 17.00 | 16.65 | 16.40 | 15.80 | 17.08 | 15.75 | 16.70 |....... 
VT ccccccccccclecccccelsccccee}| 17.10 | 20.48 | 17.50 | 16.55 16.80 | 15.90 | 17.10 | 15.65 | 16.75 |....... 

1S... .cececvclececceglecececclececece| 20.35 | 16.68 | 16.30 | 16.20 | 15.70 | 17.12 | 17.05 16.70 |....... 

VO occ ccccccclececeee| 17.00 |.......| 20.40 | 16.68 | 16.10 16.10 | 15.35 | 17.10 {118.50 | 17.00 |....... ‘ 

DD. cccccceccclecccceclsececceleccecse| 20.40 | 16.85 | 16.10 | 15.95 | 15.60 | 16.78 19.75 | 16.60 |....00. . 

DT ws. eee ee ee | 16.80 cecccclecceces| 20.40 | 16.65 | 16.32 | 16.60 | 16.45 | 16.28 19.65 | 16.30 |....... 

OF od cccccelececccelecccevs(ececces| 20.10 | 16.90 | 16.60 15.88 | 16.75 | 17.02 | 19.70 | 16.55 |....... , 

OB caccccccclececccclscccecc(scccces| 10.75 | 16.95 | 16.50 15.75 | 16.80 | 17.08 | 19.5 18.05 |.....06 

DA occ cccccccaleccccvcteccecce|scccces| 19.45 | 17.32 | 16.75 | 15.68 | 17.00 16.15 | 19.75 | 19.30 |......6 

D5 «.ceccceeleccecee| 17.4 | 16.60 | 19.00 | 17.32 | 16.58 | 16.00 | 16.65 | 16.65 20.20 | 19.35 |....c0. ‘ 

6... .ccceccclecccecclecccces|eccecee| 19.70 | 17.50 | 16.60 | 15.55 | 17.05 | 16.58 | 24.40 | 10.30 |.....-. 

OW? . occcccccclecccceclcceccce(secccee| 19.45 | 17.80 | 16.62 | 15.70 | 16.55 | 16.25 20.50 | 19.45 |. .cccee 

D2 «6. eeevee| 16.70 |...-ceeleceeees| 18.05 | 17.70 | 16.50 | 15.65 | 16.45 | 16.40 20.45 | 19.45 |....06. . 

DD oc ccvccccelececccclecececc|seccces| 18.05 | 17.38 | 16.82 15.75 | 16.35 | 16.20 | 20.20 | 19.50 |....... 

BD)... ccccccclecececc|eecccec{ececees| 27.90 | 17.90 | 17.40 | 15.55 | 16.20 | 16.55 20.50 | 19.55 |....... 

Blo vicrecececc[ecccece[eeeeeee[eceeeee[eeeeree| 17.50 |. .ee.e+[ 15.00 | 16.50 |.....-.) 20-40 |... ee se]ecreree : 

1 October 18 a dam below the station was closed, raising the water at the section. _ 

Note.—Rim frozen January 6 to April 4, approximately; also December 3 to 3l. Dur- 

. ing January the average ice thickness was about 1 foot, while during February and 

March it was 1.6 feet. 

| . Daily gage height, in feet, of Flambeau River near Ladysmith, Wis., for 4906. 

. 
I I IO 

| Water Top of . 
Date. | surface. | ice. | Thickness. . | 

. 
Ne —_—_—_—_—_—_——e—— —_—_—————————a —_—_—_., =a . 

| Feet. | Feet. | Feet. — 

JTADUALY Ticcccccccccccccciccccecceccesseeecccwecscetncnees 16.3 ~ 16.4 0.7 

TANuUary Dh... cs cc cece ccc cece ce eees cree eeeeeerecsereeeees 16.6 16.8 _ 1.3 

JANUALY Alec csssccccccccccccccceceseevecseeeaswecccsescces 16.7 16.9 1.4 

JANUALY Weircrecccsscccccccccccccesccceeeseccsecccsseeeeaee 16.6 16.9 1.5 

FPeDru ary deccccccccccccccccccccccrcceseneceeeeneesccnsecces 16.4 16.9 1.7 

February 1... cece cece cece cence cee e tence scene cceeeeeee 16.5 16.9 1.7 

February 11..... cece cece ccc ce eee ee cece cece nce neteeeeees 16.7 — 17.1 2.0 

FeDruary WD..cscecceecceecereceessceneeeeeccsecescseec ces! 16.6 16.9 1.3 . 

March 4...cccccecccceccenec es eee sec ee eee eeeeeeteeseceeesees! 16.8 17.8 1.8 

a 
TSS
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: Rating table for Flambeau River near Ladysmith Wis., from March 19, 1903, 
to December 1, 1903.1 . 

Gage . | Gage . Gage . os | 
height. poten height. Discharge. height. Discharge. | nent Discharge. 

Feet. Seconad-ft |! Fe-t. “Seeundep1. Feet. — Secona-ft. Feet. Second-feet. 

7 15.0 | 80 16.3 1,765 17.6 4,280 18.8 6,920 | 
. . 15.1 565 16.4 |. 1,925 17.7 4,500 18.9 7,140 

15.2 600 16.5 2,085 ||. 17.8 4,720 19.0 7,360 
15.3 665: 16.6 - 2,245 17.9 4,940 19.2 7,800 

15.4 T45 16.7 2,405 18.0 5,160 19.4. 8,240 
, 15.5 825 16.8 2,575 18.1 5,380! 19.6 8 , 680 

13.6 915 16.9 2755 = 18.2 5, 600 19.8 9,120 
15.7 1,010 17.0 2, 230 18.3 5, S20 20.0 9,560 , 
15.8 1,110 17.1 3,180 18.4 6,040 20.2 10,000 
15.9 1,220 17.2 3,403 | 18.5 6,260 20.4 10,440 

16.0 1, B40 17.3 3, 620 18.6 6,480 20.6 10,889 
16.1 1,465 17.4 — 3,840 | 18.7 6,700 21.0 11,760 

16.2 1,610 17.5 4,060) , yo 
- — . 

1 Made from measurements between gage heights 16 and 18.95 feet. Curve above and 
below those points is approximate. To be used only for open river. 

Rating table for Flambeau River near Ladysmith, Wis., from January 1. 1904, 
to December 31, 1904. 

Gage . Ga _ . . 
height. pote height. pie news. pon noage. Discharge. 

Feet. Second-ft. ‘Feet. | Second-ft. Feet. Second-ft. | Feet. Second-feet. 

15.0 «ber | 16.0 1,399 ° 17.0 2,841 18.4 5, 291 
15.1 > 896 16.1 1,542 17.1 2,990 18.6 5,704 
15.2 |. 637 16.2 1,686 17.2 3,143 18.2 6,120 

15.3 630 16.3 1,830 17.3 3,300 19.9 6,539 
15.4 755 16.4 1,974 17.4 3,461 19.2 6,959 
15.5 &32 16.5 2,118, 17.5 3,626 19'.4 7,379 
15.6 921 16.6 — 2, 262 — 17.6 3,795 19.6 7,799 

15.7 1,022 16.7 2, 406 17.8 4,145 19.8 8,219 

15.8 1,185 16.8 2, 550 ' 18.0 4,511 20.0 8,639 - 
15.9 | 1,260 16.9! 2,695 18.2 4,893 

Rating table for Flambeau River near Ladysmith. Wis., from January 1 to 
December 31, 1905. 

. Gage | . Gage | : | | Gage : Gage . . height. | Discharge. height. Discharge, height. Discharge. height. | Discharge. 

| |_| 
_ ' Feet. (Second-ft || Feet. | | Second-ft Feet. Second-ft. | Feet. Second-ft. 

15.00 600: | 16.20 1,735 17.40 3,510 18.50 5,770 
: 15.10 670 16.30 1,853 17.50 | 3,700 18.60 | 5,950 - 

15.20 T45 16.40 1,980 17.66 3,890: 18.70 6,199 

15.30 825 16.50) 2,110 17.70 4,090 18.30 6,400 . 

15.40 910 16.60 2,245 17.80 4,300 18.90 6,610 

15.50 1,000 16.70 2,380 17.90 4,510 19.00 6,820. 

“ 15.60 1,¢90 16.80 2,530 18.00 4,720 19.20 7,240 . 
15.70 1,18 _ 16.90 2, 680 18.10 4,930 19. 40 7,630 

15.80 1,285 17.00 2,835 18.20 5,140 19.60 8,120 

15.90) 1,390 17.10 2, 9915 18.30 5,350 19.80 8,560 

. 16.00 1, FOO 17.20 3, 160 18.40 5, 560 20.00 9,000 

7 16.10 1,615 | 17.30 3,330 

The above table is applicable only for open-channel conditions. It is based on dis- 
charge measurements made during 1908-1935. It is not very well defined.
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Rating table for Flambeau River near Ladysmith, Wis., from January 1, 1906, | | 
| to October 17, 1906. | 

ow | . 
heinee. Detar | heats. — + cage ve nevi. Discharge. | | 

| Feet. ISecond-ft. | Feet. Second-ft. Feet. Second-ft. | Feet. Second-ft. , 
14.90 535 16.20 1,735 17.50 3,700 19.40 7,710 DS 
15.00 . 600 16.30 . 1,855 17.60 3, 890 19'.60 8,170 
15.10 670 16.40 1,980 17.70 4,090 19.80 8,630 

- 15.20 745 16.50 2,110 17.80 4,300 20.00 9,090 
me 15.80 &25 16.60 2,245 17.90 4,510 201.20 9,550 , 

15.40 910 16.70 2, 385 18.00 4,720 20. 40 10,080 . 
~ 15.50 | 1,000 16. 80 2,580 18.20 5,140 20.60 | 10,510 

° 15.60 . 1,090 16.90 2,680 18.40 5, 560: 20.80 11,000 

. 15.70 1,185 17.00 | 2,835 18.60 5, 980 21.00 11,500 
15.80 . 1,285 17.10 2, 995 18.80 6, 400 221.00 14,103 

15.90 1,390 17.20 3,160 19.00 6,820 23.00 16,200 
, 16.00 1,506: 17.30 3,230 19.20 7,260 24.00 19, 600 

16.10 41,615 17.40) 3,510 

| Note.—The above table is applicable only for open-channel conditions. It is based 
on discharge measurements made during 1903-1906. It is well defined between gage 
heights 15.5 feet and 21 feet. Owing to the closure of-a dam below the section the table 
is not applicable after October 17, 1906. 

Estimated monthly discharge of Flambeau River near Ladysmith, Wis. for 
| . 1903, 1904, and 1905. . 

| | . , [Drainage area, 6,740 square miles. ] ‘ 

. Discharge. , Run-off, © 

- Date. | | | per | Rainfall.1 
Maxi- Mini- Mean. square Depth. 
mum. mum. mile. 

, 1902. Sec.-feet, Sec.-fect. Sec.-fect, Inches. Inches. - Inches. 

ASANUALTY ee ce eeepc cece cece ec efe eee e tence eetleecenceeccsctelesccucsecencec[eceseucucseces 0.46 . 
February? oo... chic ccc ccc cece el nsec cece cevees 860: 0.41 0.21 .90 
March ......... 10,330 833) * 2) 736i 1.29 | 1.49 2.57 

April ........... 6,150 1,925 3, 266 1.54 — 1.72 3.69 ; 
May  ...cccceeees 12,750 5, 050 8,187 3.86 4.45 6.04 

co June ........... 9, 1210 915 2,749 1.30 1.45 -1.64 
JULY? cece elec ccc cece cer fececcccccccces 4,508 r.17 2.02 8.70 ; ' 

. AUSUSt* core cecdecc cece cece cccleccccceseccees 3,431 1.62 1.33 5.66 

September ..... 10,660 1,765 5,777 2.72 _ 3.03) 8.53 

October ........ 8,900 1,400 4,807 2.27 2.62 3.23 
November ..... 1,685 530 1,054 ° 50 56 94 
December ..... feces cece tlic cece cece ccc efee cc cecesncectlsecucececccve|souauceeeceees 87 

| THE Year. .[o.. ccc elec cece cece ces lecececcccreccslecccccccccressleccccccccccege| & 43.23 

1904. 

JANUALY ooo. cele cece cece elec ccc c cece ccclccccccccccccvelecevvvsccccscalecceceeecenuce AS 
\ ‘PeEDruary oo. . ede ccc ccc lace ence cece cccleccccccccseccaleccctecccccccslecccceceevcees 1.11 

_ April .......... ote 2,334 3,089 1.65 1.78 1.77 

May -........0.. 7,379 2, 856 5,183 2.44 2.81 4.64 

JUNE .......0.08. 5, 084 1,234 2,890 1.36 1.52 5.64 - . 
July ............ 8,429) 662: 2, SB 1.34 1.54 2.14 
August® ........ 2,004 607 1,386 -630 £726 5.01 

September ..... 4,109 1,260 2,056 - 970 1.08 4.70. 
October® ....... 5,912: 1,470 | 3,517 - | 1.66 1.91 5.61 
November ..... 3,300: 555 1,416 668 745 19 
December® ..... 1,974 390 951 449 .518 2.39 

The: VOCAL. eee cee cece cece ene eee cece teen eee e eee ee en eeefeseneeceenenes 35.43 

| 1 Rainfall for 1903 is the average of the recorded rainfall at Butternut, Medford and - 
Eau Claire; that for 1804 omits Eau Claire and adds Prentice and Minocqua. So 
2¥February 15 to 28, inclusive. a . 
3 July 1 to 2, inclusive. 
# August 10 to 31, inclusive. — 
= Estimates April and December made as if open channel. 
6 Discharge estimated for August 3 and 4 and October 1 to 4. 

© . \ - . , ‘ ,
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| Estimated monthly discharge of Flambeau River near Ladysmith, Wis., 

for 1903, 1904 and 1905—Continued. 

[Drainage area, 6,740 Square miles. | 

| Discharge. Run-off. 

Date. | — i Rainfal . | -. | Per alnfall. | 

| Maxi- | Mini- | Mean. | square Deptb. 

a = _ . | 

1008.7 Sec.-feet. Sec.-/feet, | Sec.-feet. | ‘Inches. Inches. Inches. 

March 24-81...6, | eeeeeeeeeeees 5,980. 1,795 3,384 1.60 416 | 

, ADYil ..ccccee cee J occeeeeeeeees 7,240 1,558 3,867 1.82 2.08 - 
0 5,980 2,530 4,090 1.98 2.22 
A: 8,430 1,796 5,223 2.46 2.74 | 

5 en 7, 240 1,000 | 2.950 1.39 1.69 
AUGUSTE 2... ee [ec ee cere e eee 3,160 S25 1,069 37 907 

September ..... |eceeeeeeeeeee 5,560 1,735 21. 839 1.34 - 1.50 

October ....... [eercrsereeres 3,990 1,045 21,205 1.09 1.26 

November ..... |eceeeeeeeeees 2,245 1,090 . 1,616 762 850 

December ..... | eccseeeeeeres 2,045 955 1,449 -683 787 

1906.5 . 
Aprit (5-30)... | eceeeeeeeeeeef 10,800 3,600 7,310 3.45 3.34 

May ceseccccceee | eceeeeeeeeees 5,980 2,320 3,680 1.74 2.01 

JUNC ..eeeeeeeee | ceceeeeeeeees 5,240 1,620. 21,900 1.37 1.53 

July  .cccseeeeee | scceeeceeeees 3,000 600 1,770 835 .96 

AUZUSt .ccceeee [eee en ee sees 3,380 745 1,860 B77 1.01 

- September .... | .....-eeeeeee 3,080 1,000 2,730 1.2 1.44 

October (1-17) | ...ceeeeeeees 1,340 910 1,170 552 35 

No estimates for ice period. . . 

8 Values for 1906 are probably excellent. During the frozen period the discharge 

probably seldom exceeded 1,500 second-feet and may have declined to a minimum of 500 

. or less. (See ice measurement.) 
/ 

®'The back water of a dam recently constructed below Ladysmith has made it neces- 

sary to abandon the station. 
. 

| | TRIBUTARIES OF FLAMBEAU RIVER. | 

Dore Flambeau River, the south branch of the Flambeau, rises at os 

an elevation of 1,582* feet above the sea, in a group of a dozen 

lakes, the largest being Long Lake. Its total drainage area is 742° 

| square miles. The river flows in the erystalline rocks much of its 

| length, and in general, it resembles the Flambeau River. Elk River, | 

its largest tributary, joins it 12 miles above the Fork of the Flam- 

beau. : 

The codperative survey extended only for a distance of four miles: 

above the mouth of the river, but this included the largest single 

a rapids on the river. Owing to its lakes and swamps, the river has a 

far more uniform flow than any of the Chippewa tributaries farther 

south. . 

| * Authority U. S. Army Engineers.
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South Fork Falls—This includes the rapids noted above which are | oe 

| located chiefly in Section thirty-four, Township thirty-seven north, 

Range three west. The river has rock bed and banks for its entire | 

| length in this section. A 15 foot dam located at the head of these | 
rapids near the north line of above section thirty-four would develop 

a head of 50 feet, or more if conducted by a canal to the foot of the 

rapids, or a head of 40 feet could be developed by simply a dam at 

the foot of the rapids. A small water power might be obtained at 

) Carpenter Rapids, the upper pitch of which is on the northeast quar- 

ter, and the lower pitch on the southwest quarter of Section 17, © 

Township 37 north, Range 2 west. Rocky Carry Rapids, on Section 

9, Township 38 north, Range 1 west, would produce a small power. 
| Near Fifield there is a small water power and on Section 24, Town- | oo 

ship 40 north, Range 1 east, there is also one. | 

The lakes at the head of this fork provide fair reservoirs which 

: could be enlarged without great cost. 

The following table gives the | | 

, a, Profile of Dore Flambeau River. | | 

Distance. Eleva: Distance petwoen 

No. Station. a above ————_——_ 

. mouth, | petwren | sealevel. | Feet, | Per mile. 

| _ | i Mites. Miles. Feet. | Feet. Feet. | 7 

2 Conter of Seo, 4, 36, NURS W. ee oe gegseed Vo08 ae 
ae Ry. erossing | 09°” 95" / 1436 101 | 4 

5 | Source, Long Lake............... 56 27 1,582 146. 5.4 

| | Dams are maintained by the Chippewa River Improvement Com- 

_ pany at the outlet of Long, Lake, at Fifield. The same company 7 

maintains logging dams at Elk River in Section 11, Township 37 : - 

north, Range 2 west, and also in Secion 14, Township 37 north, Range | 

1 west, with flowage of 114 and 214 square miles, respectively. These _ 

and other logging dams within this drainage area are listed in the | 

following table: a | | | |
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Logging dams maintained on tributaries of Flambeau River.1 

No. ; Location. TT . 

Height. Length. 

‘ Feet.. Feet. . 

. Dore Flambeau River: 
1|  -Sec. 7, T. 39 N., R.1E.; sec. 4, T. 40N., RIEL... 16 350 
2 Sec. 16, T. B89 N., Ro 1 Woccecccccccccccccsstcssestesesccee[teecscnscesea[easaeeneneeeee 
3 Secs. 23:26, T. 40 N., R. 3 Boece cccccccceccscecseceeeeeens “15 "400 
4 | Flambeau Lake, sec. 2, T.-40 N., R. 4 Eu... cece eee - 6 24 . 

ios Manitowish River: 
| 5 Sec. 9, T. 42.N., Bu 5 Bho ccccccccccccccccccecccessueeeeues 13 400 

oO, sb Sec. 24, T. 42 N., Ro 6 Boece ccccccccc ccc ec eee eee enn ees 17 300 
7 See. 15, T. 42 N., R. 7 Bec c ccc ccc ccc cece rece ee neaes -15 . 250) 

. Elk River: ; 
g Sec. 11, T. 87 N., BR. 2 Woeecccccccccccceccececeeeseeeeneens 10 459 
y Sec. 14, T. 37 N., Re. 1 Wa... cc eee ccc cece eee cece ee eenes 10 cece ee ceeeece 

10 | Trout River, sec. 14, T. 41 N., R. 6 Eu... eee eee eee 4 wesc ccc aeeeeee 
11 | Bear Creek, sec. 2, T. 40 N., R 4 He... ccc cc ce lec e cece cece alec etenee neces 

1 Authority: Nos. 1 and 3, Wm. Irving, manager, Chippewa. Lumber and Boom Co.; 
4-8, Flambeau Lumber Co.; 9, J. R. Davis Lumber Co.; 10 and 11, E. 8S. Shepard. 
Owners: Nos. 1, 3, and 57, Chippewa Lumber and Boom Co.; 2, Lugar Lumber Co.; . 

. . . 8 and 9, Chippewa River Improvement Co. 

: RED CEDAR RIVER. 

Draiage.—An area of 1,957 square miles in the extreme western a 

. part of Chippewa Valley is drained by Red Cedar River (sometimes 

called the Menomonie), which, unlike the other large tributaries of 

Chippewa River, does not reach the main stream until within a few 

miles from its mouth. Except at its headwaters, Red Cedar River | 

| drains a region underlain by the pre-Cambrian sandstone. Ag a re 

sult, the greater part of the area has a sandy soil. <A narrow belt of 

clayey loam, increasing in width southward, extends along the west- | - 

| 7 ern limit of this area. The drainage area occupies the U-shaped 

- region included between two terminal moraines, one near the eastern | 

and one near the western border, which unite at the upper head- 

| waters, giving rise to numerous lakes. Five of the largest of these, | 

_ ineluding Chetac, Long, Red Cedar and Rice have an area of over | 

: 20 square miles. - | | | | 

Geology.*—In its lower course, from a few miles north of Cedar | 

Falls to within a mile of its mouth, the river flows in a rock gorge. 

| Ic some parts of this stretch, vertical bluffs of sandstone line the | 
river on both sides, giving a minimum width to the valley with fre- 

| quent small falls and rapids. In this portion the river is still erod- 

ing a deeper channel in the soft sandstone. | 

* Condénsed fron a papar by Mr. E. B. Hall. : | | a .
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| , The upper course of the river is in striking contrast to the lower. | 
| Here the valley is from one to several miles wide, the river being | | 

devoid of rapids. Rock outcrops are also rare and occur on only 
one side of the stream. The upper river comprises two: branches; , 

, the eastern and larger one has its source in the Wisconsin drift cov- | 
| ered area of Pre-Cambrian rocks of southeastern Washburn and | 

| -. Southwestern Sawyer Counties. The western branch heads in the | 
- _ Pre-Cambrian quartzite area of Northern Barron and Western Rusk 7 

Counties. - 7 | 
At the present time the upper river is not eroding and at some 

| points is depositing. | 
a There is abundant evidence to show that the lower river is flowing : 

me at present in a relatively new channel, the old, filled channel being 
| located a few miles north of Cedar Falls. . | | 

Profile.—A study of the profile of Red Cédar River shows that 
| its total descent in the 90 miles above its mouth is 470 feet, or 5.2 | 

feet per mile. This gives opportunity for a large number of water _ | 
powers. There are about 25 old logging dams on the river, besides 
about an equal number of sawmills and flouring mills. The follow; © 
ing table has been compiled from actual surveys by competent engi- 
neers and from checked railroad levels: — | | 

Profile of Red Cedar River from its mouth to Red Cedar Lake... - 

Distance. Descent between . —_______ | Elevation points, No, Station. . above seaj— 
From Between level. 

mouth. | points. Total. | Per mile. 

- Miles. Miles. Feet. Feet. Feet. 
- 1| Mouth of river .................. 0 be ceeeeeeees TOB.O [occsccscceee[ecseccceecee 2) Dunnville ......................., 2.0 2.0 723.4 18.4 9.2 Downsville dam: 

| : 8] Foot ve cccceccsecesceeeeee 7.8 5.8 739.0 15.6 27 | 4] Crest. ....c. ce eeeceeeececeeeceee 7.8 0 758.2 19.2 | 
5 | Irving 2.0... eee cece 13.0 5.2 766.4 8.2 |b 2.1 a Menomonie dam: 

td : —  € POOt eee eeeeeeeeeeeeeeseeel 16.6 3.6 783.3 | 21.9 | J a, TY] Crest oo eeceec eee 16.6 0 803.9 15.6 8.0 | 8| “Omaha bridge” ................ 18.9 2.3 806.7 2.8 | _ | Cedar Rapids dam: oe 9 POOt oo. eee ccc c cece cee cec cease 23.4 | 4.5 — 823.3 16.6 3.7 WO fp Crest wee cece c cece eace 23.4 0 8421.0 18.7 . 11 | Hay River, mouth ............. 301.2 6.8 859.3 17.3 FB | W2 | Colfax .......... cc eeeececee cece 351.0 4.8 805.0 35.7 7.4 . , 13 | Cameron (2 miles west) ....... 70.0 35.0 | 1,068.0 173.0 5.0 . 14] Railroad crossing ............... 74.0 — 4.0 1,116.0 48 .0 12.0 | 15 | Cedar Lake dam, sec. 22, T. 87. N., R. 10 Wo... 90.0 16.0 | 1,191.0 75.0 4.7 | 16 | Dam in sec. 26, T. 37 N., R. . 
. 

e , ° ° : . « 4 e oo ( 
1Authority : No. 1, Chicago, Milwaukee and St. Paul Railway : 2-11, O’Keof aud Orbison, Anple- . ton Wis., 12, Wisconsin Central Railway ; 13, Minneapolis. St, Paul, and Sault Ste. Marie Rail- way ; 14and 14, Chicago, St. Paul, Minneapolis and Omaha Railway.
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A study of this table shows that Red Cedar River has a high | 

gradient, averaging 5.5 feet per mile in the last 74 miles, with fre- | 

: quent concentrations of descent. Tributaries entering the river 

from the west flow through a clayey-loam soil, but the upper and 

eastern portions of the drainage area have a sandy-loam soil. It is | 

: therefore likely that this river has a fairly uniform flow. The de- , 

| | cline of the lumbering interests greatly increases the value of the 

Red Cedar River as a power producer. a 

A gaging station was established near Menominee, Wis., June 17, 

1907. This station is located on a road bridge west of Menominee, 

Wis., and 200 rods from the Chicago & North-Western railroad 

depot. 
: 

| The general direction of the channel is straight for 500 feet above 

, the station and also for 800 feet below. The water is not swift. 

The average width is, about 200 feet broken by one pier. (Looking : 

down stream.) The right bank is high and wooded and is not liable 

to overflow but the left bank is not high and during high stages of 

river the banks will overflow. The bed is composed of sand and — 

| gravel but it does not shift. 

Discharge measurements are made from this bridge to which the | 

gage is attached. The initial point of sounding is directly over the in- . 

| ) side edge of east abutment on the upstream side. 

A standard chain gage, which was read by J. H. Noyes during 

1907, is fastened to the down stream side of bridge. The length of | 

| the chain from the end of the weight to center of marker is 23.65 

feet. Tie gage is referred to the following bench marks: : 

(1) S. E. corner of east end standard of side walk rail just above © 

abutment. It is 3.36 feet below the zero on gage box and 20.29 feet 

above datum of gage. This B. M. is indicated by a cross. 

| : (2) A cross made in telephone pole on upstream side of bridge- | 

at east end. It is 1.93 feet below zero on: gage box and 21.72 feet 

| above datum of gage. | | | 

7 (3) A cross on top of standard of side walk railing at left end 

of gage box. It is .35 feet above zero of gage box and 24.0 feet. 

above datum of gage. : | |
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| The following discharge measurements of Red Cedar River have been made at . 
. Menomonie, Wis., in 1907. | 

Date. _Hydrographer. | Width. Area of vey. neers. Discharge. | 

‘ Feet. Sq.ft. (Ft. persec.| Feet. | Sec.-ft. 

. 1907. . ; 
June 18... cccccces G. A, Gray aoovaeee 189 860 1.52 2.85 1,329 

JULY 16... cece cele cece s GO cecee coces 196 942 2.50 3.94 2,489 oe 
AUBUSE 20........ Jeccces CO cccccaceees 202 991 2.47 4.35 2.489 

September 20.... |...... CO ccccccceese 205 1,210 3.74 ' 5.6 4,543 
. October W.....ceclececee UO cessccceces 185 710 1.08 2.48 782 . 

October 22.......feceeee GO ccccccccees 185 656 97 2.1 657 . 
November 18.....}...... dO ...ssseeeee 189 784 1.59 3.0 ——-1,278 . 
December 21.....[...... GO ...ccssaeeel 180 658 1.02 2.4 686 | | , | 

SS 

Mean daily gage height, in feet of Red Cedar River at near Menomonie, Wis., 
| for 1907. | | meee 

. Day. | June. | July, | Aug. | Sept. | ~~ Oct. | Nov. | Dec. 

| | Leeccecceeeseeeeeliccccceuees| 3242 2.83 3.08 3.82 2.95 2.7 Qevccccsesecseee leseeececeeee| 4.52 2.77 2.98 3.54 3.35 2.47 
Biccccccececceeee|cacccaeeeeee] 4,621 2.81 2,97 3.40 3.1 29 
Ae ecccccseseecetlecccecceseee| 3.67 271 | 2.87 3.47 3.15 2.52 | , Bi cccccscssceccelescsceceeces| 3.27 2.78 2.79 3.32 2.35 2.47. 

Go cccccceseceeceslecceeceeecee| 4,06 3.01 2.79 3.22 2.8 2.42" 
Deccccccccscesecs{[eccccccecees| 3.5L 2.91 2.83 3.17 3.1 2.7 
Bo ceeccsecececceslessscsecseee| B17 2.79 | 277 3.18 5 2.82: 
Divcccccscccccccclecvceeecese:{ 8.81 2.75 2.81 3.34 1.4 3.02 . 

lO. .eccceseccssessfevsesesccees| 8,29 2.77 2.86 3.07 2.7 2.95% | 
| TLeccccccccceeeeslececcccccees| 8.18 2.76 2.78 3:27 Tt 2.55 | 

TQ. ee ccccccessscelececeeeeeees| 2.96 2.65 2.76 3.17 2.72 262 | 
UB. cccccseeecccslececcccaceee| 2.89 2.65 | 2275 3.30 2.72 Q47 | 7 
The ccccccceceeee [eccccceseese} 2.88 2.65 | QT 3.35 2.35 23 0 
VB. .seeesceeceeeec{eecesevecees| 8.05 | 2.67 | 2.72 2.85) 2.52 2.35 | : 

| 16....cccceeeeeeeleeee @) 0. 4.1 | 2.72 | 2.97 3.35 | 25 2.55 
Uleccccccseeeeeees| 25 5.96 2.71 | 2.99 3.61 | 2.95 2.55 | 
WB. .cccccccceseees) 274 5.3 267 | 72 2.80 2.95 2.5 | 

. TD. ..ccccecseeeeesf 2.74 ‘1 | 72 ft  B28 2.95 3.0 2.65 
| WDereccccscececee-| 278 3.8 4,42 5.76 2.70 2.85 1.1 

| 8 2.68 3.57 4.27 6.75 3.30 2.76 | 3.1 
WB eeeccccecccees] 2.8 3.5 3.97 5.82 . 3.10 2. 82 2.6 

. | 23. ..ccceeeseeeees| 3.0 4.19 3.45 4.79 2.67 2.95 2.75 
Whe eeccccceseees| 3.02 3.62 3.07 4.26 2.72 2.82 2. 55 
Bee eeeeeeeeee| 80 3.15 3.08 4.22 2.7 2.85 2.7 | | 

QGorcccccceccssess| 2.89 3.08 2.99 4.28 2.75 2.9 2.35 
| OM eae ccaveecees 2,82 2.98 2.88 3.72 2.72 2.75 2.57 

| QB. cccceeeees 2.74 2.94) 2.90 3.32 2.92 2, 82! 2.8 
D9... ececseveeeees| 2674 2.87 2.86 3.67 | 9.42 2.77 2.7 . 
Bec cccccccssseess{ 2.87 2.82 2.99 3.40 2.10 2.50 2.5 
Bee cccccccccccs [evecceseceee] 2.87 8.08  |..cceeeeeeee] = 8.08) fcc eee] 8 

. 1 Station established. ; | 

Water Powers and Dams.—In the 30 miles below Hay River the 
| Red Cedar descends 154.3 feet, and as this region borders the prairie 

/ region and is thickly settled, the six powers here included will prob- 
| ably be developed to the full extent in the near future. This de 

velopment includes: (1) The construction of a dam .at Dunnville, 
15 | |
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_ 2 miles above the mouth of the river, giving a head of 15.6 feet and 

| an estimated 1,685 horsepower; (2') the raising of the present dam | 

at Downsville 4 feet, giving a total head of 23.2 feet and an esti- 

mated 2,480 horsepower; (3) the construction of a dam at Irving, | 

| with a total head of 21.9 feet, giving an estimated 2,260 horsepower ; 

(4) the raising of the present dam at Menomonie 2.8 feet, thus ob- 

taining a total head of 18.4 feet and an estimated 1,800 horsepower ; 

(5) the building of a new dam near the “Omaha” bridge, 2.8 miles 

above Menomonie, with a head of 16.6 feet and an estimated 1,700 | 

horsepower; (6) the raising of the present dam at Cedar rapids 21.3 | 

feet, giving a total head of 40 feet and an estimated 3,800 horse- 

| power." Recently all the powers owned by Knapp, Stout & Co., in- 

cluding many of the most valuable on the river, have been acquired | 

by the Wisconsin Power Company, of Chicago, Ill. The location of 

10 dams owned by this company is shown in the following table: 

: Dams on Red Cedar River owned by the Wisconsin Power Company. 

| | Location. Head. Monee ao Authority. 

" Feet. | Cubic feet. 

Sec. 25,T.37.N., R.10 Wo... eee. eceeeeeseeeseeeees | 14.0 | 1,674,000,000 | U. S. engineers. 
Sec. 2, 36 N., R. 10 W..... cc ca cnn cee 7.0 405, 000, 000 Do. 
Sec. 25, T. T. 36, N.. 10 W .... oo ee cee eee eee 12 0 
Sec. 30, T. 36N,R.9 We..cleeleclee eee | 10.0 ed Do. 
Sec. 29, T.386N.,R.9W .... i... we cece eee wee 10.0 
Sec. 18, T. 34,N.,R.10 Wi. IDI | a2%0 40,500,000 Do. 
See. 80; T. 38, R110 We. I OITIIND | 1020 | 81070003000 Do. 
Downsville ............. veeeceee cesseescsecseee | 19.0 a J. W. Orbison. 
Menomonee .... ........ cee cee ee eee eee eee WD.5 fo... ee eee eee Do. 
Cedar Falls. ee 18.7 prtt sete ce sees Do. 

Under date of April 9, 1907, E. P. Burch, consulting engineer, 

writes that the power at Menomonie, Wisconsin, is now being de 

veloped at a cost of $200,000. The old dam has been greatly 

strengthened and its crest raised 3.5 feet, giving a maximum head of 

| 20.5 feet. There is a valuable storage of one square mile above the 
dam site. The power house will be made of concrete and the ma-  - 

chinery now being installed consists of two 600 K. W. generators 

driven by horizontal twin turbines. This power will be trans- 

mitted by the company at’ Menomonie and Eau Claire, Wisconsin. 

| Raslroads.—Between the mouth of Red Cedar River and Menom- | 

onie the Chicago, Milwaukee and St. Paul Railway closely parallels | 

the river. In this stretch of 17 miles are situated the most import- 

1 This statement is based on a careful survey for the owners made bv O’Keef & Orbi- : 
son, hydraulic engineers, of Appleton, Wis., and an estimated run-off of 0.461 second- 
feet per square mile.
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ant powers. Above Menomonie the drainage is crossed by the Chi- | 
cago, Milwaukee and St. Paul, the Chicago, St. Paul, Minneapolis 

and Omaha, the Wisconsin Central, and the Minneapolis, St. Paul 
and Sault Ste. Marie railways. 

EAU CLAIRE RIVER. | | 

| Ranked in order of its drainage area (900 square miles), Eau 

Claire River is third among the tributaries of the Chippewa. The 
| greater part of this area is underlain by the Cambrian sandstone, ana | 

| all except the upper headwaters drain a sandy-loam soil, as will be 

: seen from Plate IJ. Like most of the neighboring rivers, the Eau 

Claire has been an important lumbering stream, with many flooding 

dams. Very few water powers have been utilized. The first de- 

veloped water power is about 500 feet from the mouth of the river, 

_ where a dam 300 feet long develops a head of 11 feet to run a linen 

) mill, which uses only part of the power thus furnished. About 3,000 

feet farther upstream is a second ‘dam, with an average head of 13.5 

feet, owned by the Northwestern Lumber Company. An installation 

of turbines of 420 horsepower is reported. This is used in running 

| ‘a saw mill, a machine shop, and dynamos. The same company re- | 

ports the three following lumbering dams on thig river, but none of 

the resulting water power is utilized at the present time. In the 

NW. 144 NE. \ See. 14, T. 27 N., R. 9 W., is a dam with a 7-foot. 

head, capable at ordinary low water of furnishing 210 theoretical | 

| horsepower. In the SW. 144 NE. 4 Sec. 13, T. 27 N., R. 8 W., | 

is a timber dam with a head of 8 feet, which could easily and cheaply 

be increased to 20 feet, thus producing at ordinary low water 540 | 

theoretical horsepower. The third dam, with a present head of 20 | 

| feet, is reported in the SW. 14 SW. 14 Sec. 5, T. 26 N., R. 6 W. a 

This dam has not been used for many years and is much in need of | 

a repairs. There are many other opportunities for developing water 

_ powers on the Eau Claire River, as well as on its tributaries. | 

. | JUMP RIVER. | 

As its name would imply, Jump River is a very rapid stream, 

with numerous falls and rapids, making a descent of nearly 500 feet | 

in its entire length of 65 miles. Its drainage area of 720 square 
miles is a long and narrow one, and with only a few unimportant | 

| exceptions is devoid of lakes and swamps. As a result the river has
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| _ a very uneven flow as compared with the Flambeau, which stream 
| it resembles in flowing through a valley whose soil is a clayey. loam. 

Tbe main portion of the Jump River valley has no railroads and is | 
sparsely settled. A branch of the Wisconsin Central is now being | 
built across this drainage. The most important falls on the river, a 
35 feet in height, are in Sec. 20, T. 34 N., R. 2 W., about 1 mile | 
east of the junction of north and south forks, but there are numerous 

, other dam sites of 15 to 20 foot head, which will doubtless be utilized | 
when this section is settled. | 3 

| YELLOW RIVER. 

| The drainage area of Yellow River is 460 square miles, distributed  — 

in a long, narrow valley. The lower half of che valley has a sandy | 
| soil, the upper part a clayey loam. While the gradient of Yellow 

: River is not. so great as that of its neighbor, Jump River, it has a , 

_ rapid current. As in the case of other rivers in this region the only — 
| dams built were for logging purposes. The Miller dam is said to | 

| be the only one remaining. Three other dams, one at Colburn, one 

in Sec. 7, T. 29 N., R. 5 W., and one at Cadott, have all been car-_ | 

ried away by floods. The river is crossed by three railroads. | 

| SMALLER TRIBUTARIES. | | 

Chippewa River has a host of smaller tributaries, nearly all of , 

which, because of their rapid currents and high, rocky banks, can be 
_ cheaply developed. Duncan Creek is a good example of what can . | 

be done with this class of tributaries. Although only 25 miles long, 
| it has five dams with an aggregate head of 68 feet. Four gristmills, 

with a total turbine capacity of over 500 horsepower, take their | 

power from this creek. Below the “Star mills,” in the city of 

Chippewa Falls, is an unimproved poyer of 14-foot head; and imme- ae 

diately below this site is a dam with a 9-foot head, belonging to the 

- Gatzian Shoe Manufacturing Company. The significant point re- . 
garding powers of this class is that they are cheaply improved and 

very widely distributed. The locations of some of them are shown 
in the following table: Plate XL gives a view of the Glen mit 

dam. oo . : | |
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| Dams on smaller tributaries of Chippewa River, | | 

Oo { Location. Owner and use. Head. | Instal- 

. Feet. H. P. | 

. Arkansaw Creek. Arkansaw.........-...-| Mills & Son, gristmill................ 12 25 

Bass Creek, Afton...................-. ..| Wm. Denoger, flouring mill......... 9 40 

Bear Creek, Durand... . ............---| Durand roller mill, flour............ 18 73 . 

Bridge Croek: 

. . . Augusta ........ ee ceee sees eee sees eeee| Dells Milling Co., flour...... .....0- 20 60 

Sec. 18, T. 26, R. 6 W...........-0-006| BP, P. Waddell. ......2..ccc cece ee ceee 20 (*) 
Duncan Creek: | 

Chippewa Falls.........-.-.--++-+++++| @otzian Shoe Co......c.cccccecececes 9 (Tt) 

DO ices vece vces cece cece sccessceccccs Leinenkugel Brewing Co...........- 14 (*) 

a DO. ee cececeeeses crses coeseeeeee+| Loinenkegel Co., flour.........-..06 16 300 

| Sec. 31,T. 29N.,R.8 W.........+----] Glen Mille, flour............2 0c ee eee 20 100 
| ' Sec. 24, T. 29N.,R.9W...........-66/ @, W. Lockin, Tilden flouring mills 10 70 

| Sec. 8, T. 30N., R. 9 W..........----+! Bloomer mills, flour..........006.06- 12 30 
| Highteenmile Creek, Colfax..............| J. A. Anderson & Son, grist and saw 

| Mill... 2. cece ecee cee eececeegee teres 14 60 
_ Hay River, Prairie farm,...........-.--+- P. F. Milling Co., grist............ DQ | rrcereecee 

Jump River: - : 

| Sec. 20, T. 34. N., RB. 2 Weseeeceeeeeel cesses cestessetessessereee] BE | (A) | 
Westboro... 2... sc ce cece cece cece cece eee! osc e cece cscs encecececcccseccssste tel cpeeeacelececccccce 

| . Lowes Creek, sec, 4, T. 26N.,R.9W....) W. J. Davis .........cee cece ee ee eens 480 |i... 
O’Neals Creek: , 

, Sec. 26, T. 31 N., R. 9 W.......-.----/ Wm. Durch, grist and saw mill.... 8 30 

Near mouth. .................0-0+05| BF. G. & C. A. Stanley, saw mill.... 929 50 

Eagle Point............. ........-----| M. Rosmus, electris light........... 12 150 
| Otter Creek, Eau Claire..................| R. Clark, flour. ........ 0000 .eeeee eee: 18 95 a 

- Pine Creek: , | | 
. — Lueas...... ee. eee eeeeceee ceeeeeeeee | T. Toogarden, grist and saw mill... 12 80 

oe | Sand Creek..............s..006...+.. | A. F, Johnson, grist and saw mill..| © 6 96 

Dalles......... 02. cee cee sees cece veee| J. A. Anderson, grist and sawmill. 8 50 

Rock Creek, sec. 22,T 27N.,R.11 W...; D. W. Andrews, flour.............- 35 15 

. - Tiffany Creek, Boyceville................| A. A. Hoyr & Bro., grist............ 9 30 

* Undeveloped. t Unused. {Could be raised eight feet. ,
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ST. CROIX RIVER SYSTEM. - 

TOPOGRAPHY AND DRAINAGE. | ) | 

St. Croix River rises at an elevation of 1,010 feet, in St. Croix 

Lake, on the Lake Superior divide, only 20 miles from Lake Su- 

perior. The lower two-thirds of its length forms a part of the. 

Minnesota boundary. In its total length of 168 miles it descends 

344 feet, all but 20 feet of which is in the upper 116 miles, making 

the average for this upper portion nearly 3 feet per mile. This 7 

slope is fully six times the slope of Mississippi River above Minne- 

apolis, and, according to United States engineers, has an important 

| bearing on the relatively large run-off as compared with Mississippi 

Valley above. Another important feature of this region is its rela- 

tively small number of lakes, these forming only 3 per cent of the 
total drainage area as compared with 11 per cent in Mississippi Val- 

ley above Minneapolis. Evaporation on lake surfaces is probably 

_ nearly equal to the precipitation for the corresponding period. The | 

total drainage area comprises 7,576 square miles, the greater part 
| _ of which is in Wisconsin. The Wisconsin portion has a width of 

50 miles on its northern margin and extends southwesterly toward 
Mississippi River, a distance of about 150 miles. Plate XLI shows | 
the form and extent of the drainage area. 

The topography may be described under three heads—(1) the 

level area, (2) the rolling and swelling hill districts, and (3) the 

knoll and basin combination. The first includes the so-called “bar- 

rens’” which border the streams and some elevated plateaus, together : 

with smaller scattered areas. The third class may be described as a 

_ belt lying near the southeastern watershed and stretching from the 

vicinity of Lake Namekegon southwestward to the St. Croix. The 
second class includes most of the territory which remains.
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Marshes are quite as infrequent as the lakes and occur only on the 
| river bottoms. Not half of the lakes are visibly connected with the 

- rivers, but because of the open soil they are likely to have under- | 

ground connection. There are usually lumbering dams on such lakes | 

as have outlets, and these lakes, together with the numerous smaller ) 

depressions, play an important part in the preventing of freshets. | 

The lakes of this region arrange themselves into two groups—one, 

lying mostly in the “barrens,” adjacent and parallel to the upper | 

St. Croix and extending southwest from. its source to the point where 

_ the stream turns southward, and a second group in the extreme 

southeastern portion of this region, occurring in the depressions of 

the “Kettle moraine.” Ag the water of this region flows almost ex- 
: clusively over the crystalline rocks and sandstones, or the drift de- | 

oo rived from them, it is in general soft, though usually amber colored. | 
‘Springs are very common, many of the lakes being fed almost en-. 
tirely by them. They are especially frequent in the Cambrian sand- 

stone and tend to equalize the flow of all the streams. | 
_ The apportionment of drainage areas is shown in the following | 

table: | | | 

Distances and drainage areas of St. Croix River. 

Distance 
from Drainage 

River.a source area above 
(map station. 

measure. ) ; 

| Miles. | Sq. miles. | 

| St. Croix, SOUTCE 2.0... ccc cece cece cece eee ee tec eeeneseeeeee? ! ° 
| Kau Claire: 

ADOVE MOUTH 20... cee cee cee cee ce eee e eet eeseeeecenees 6.5 117 

NaAMeKagon csc cece cece cece cece nce eeeb een stecactetcscesceeuceeunes 38.0 1,451 
YONMOW io ccce cece cece cece, cece cece cece ence eee te eeetetneenanenes 50.0 2,084 
Clam: 

ABOVE MOUTH 20... ccc cece eee ee cee eee et eeeteseeeeeneees 64.0 2,428 
: Mouth oe .ee eee eee c cece e cee ec ce eeeeeeeeeeeeeeseuneeseeseeanens 64.0 2,844 

Kettle: . 
ABOVE MOULD 20... cece eee e eect eee eee eeneeenneeees 75.0 3,046 
MOUtH oo. cece cece teen ee eects eteneeeeeeeeesueaeans 75.0 4,139 

SMAK@ oo... eee eee ccc eeee cee eeeeeeeeseeeeeeseeseeueeseeeseaaenees 79.0 5,097 
. WOOK co eeececcecccceeeeee ne eencee eee eneeeeceeeeeeeeeteeeeetensneneeenes 84.0 5,281 

SUDTISG oe. cece eee e cence eee eeeneeeeseteeeessseeneceeneeerns 100.0 5,857 
St. Croix, St. Croix rapids 2.0.0.0... .. lec cece cece cececcccccceseel 120.0 6, 202 
ADDIG Lecce c ccc cece ces eeteeeceeeeceneeeteccececceeeeceserees 138.0 6,951 

St. Croix, MOULD ......... eee ccc cece eee cece ee ennnnnaaaeees 168.0 7,576 
eee 

. 1 Station is at mouth of river, unless otherwise stated.
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. Profile of St. Croix River from its mouth to St. Croix Lake.2 

. Distance. Descent between . 

: Elevation points. 
Station. —_ — above sea 

evel. 

yrom | Between Total. | Per mile. 

. Miles. | Miles. | Feet. | Feet. | Feet. - 

Prescott, mouth of river ........... 0.0 ve ceceeeeees 1667.0 |.ccscececccclececcececece 

Kinnikinnic River, mouth .......... 5.0 5.0 668.0) 1.0 0.2 

Apple River, mouth ..............000, 28.0 23.0 672.0 4.0 22 
OSCEOLA 2... cece cece eee ence eee eeeee 42!.0 14.0 683.0 11.0 8 
St. Croix Falls (head of navigation) 48.0 6.0 687.0 4.0 7 

Stt. Croix Falls (crest of dam) ....]....... cece feee eee e ee ees 750.0 63 Le ceeeeeeeee 
Trade River, mouth ................. 60.0 12.0 753.0 3.0 0.2 
Sunrise River, mouth ................ 65.0 5.0 758.5 (6.5 1.1 | 
Rush City, ferry .................05. 75.0 10.0 773.0 14.5 1.4 

| Sec. 35, T. 38 N., R. OW............] 79.0 4.0 +782.0 es 0°6 
Snake River, mouth .................. 86.0 7.0 +£790.0 . 8.0 1.1 co 
Kettle River rapids, fott ............ 89.0 3.0: +801.0 11.0 @ 3.7 
Kettle River, mouth ................. 90.0 1.0 816.0 15.0 15.0 

Kettle River rapids, head (proposed| 
U. S. dam, sec. 2, T. 39 N., R. 

19 W) es eeeceeeceeecnececeeeseseececses? 93.0 3.0 +850.0 34.0 11.3 | 
Clam River, mouth ..................] 101.0 8.0 868.0 18.0 2.2 

oo Sec. 1, T. 40 N., R. 18 W.......0.00.] 108.5 2.5 874.0 6.0 2.4 . 
Yellow River, mouth ................] 115.0 11.5 888 .0 14.0 1.2 
Namekagon River, mouth ...........] 127.0 121.0 908.0 20.0 1.7 | 
Moose River, mouth .................| 189.0 12.0 1,001.0 93.0 7.7 

Sec. 35, T. 44 N., R. 13 W:: | 
Lo Below dam ..............c0eeeeee-| 144.0 5.0 1,001.5 5 1 

: Above dam .........cceceeeeeeeneee| 144.0 G 1,005.3 Co 
St. Croix Lake ........cccccccececeeeee] 160.0 16.0 1,010.0 4.7 3 

1 Low-water elevation. 2 From levels run by the U. S. Engineers. . 

| ° | GEOLOGY. 

Almost the entire watershed has been glaciated to such an extent 

that outcrops, except near the rivers, are very infrequent. According 

| to the reports of the Wisconsin Geological Survey, the central and by : 

far the greater portion of this area is underlain by the pre-Cambrian ~ 

. crystalline rocks known as the “Keweenawan.” This belt narrows | 

toward the south, giving way both on the east and west to the 
| Cambrian sandstones. These pre-Cambrian crystalline rocks inter- | 

| sect St. Croix River at St. Croix Falls, and because of their greater 

} hardness have caused the falls and rapids—the most important on 

the entire river—which extend for 6 or 7 miles above the city of 

Taylors Falls, Minn.
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| | RAINFALL AND RUN-OFF, ! | 

The United States Geological Survey maintained a gaging 
station 3.5 miles above St. Croix Falls, Wis., during 1903. The gage 

: beights are referred to four iron pins on the right bank just below 
| the gaging station, the elevations of which are referred to the datum | 

_ of the bench marks of the St. Croix River survey. Their elevations | 
: are as follows: 

| | Feet. | | 
Pin No. Lecce cece ccc eee eee ence eee snes 1732.08 
Pin No. Deve cece eee eee TBAB | | 

Pin No. Be. eee cence ee es 136,10 oe 
: Pin No. I 3 1 SY 

| A small number of measurements were obtained during 1903, and 
| the gage was read daily by V. H. Caneday. Discharge measure- 

_ ments were made from a boat held in place by a wire cable stretched | 
across the river between two trees. The initial point for soundings oo 

| is a vertical rod on the left bank. The channel is straight for about . 
800 feet above and 1,000 feet below the station, while the banks are | : 
high and can not overflow. The section is regular, smooth, and per- | 

_ manent, and the velocity is never sluggish, making this on the whole | 
a station at which good results are obtainable. The drainage area a 
at this point is 6,370 square miles. 

| Discharge measurements of St. Croix River near St. Croix Falls, Wis., in 1908. : 

: Date. | _ _Hydrographer. . heck. pete 

| |. Feet. | Second feet. 

Seis SO We Re Hoag IEEE 210 ce 
October 9.. ..... ....| L. R. Stockman.......... 0. cee eee ewe 3.84 10,244 
Se 

| Discharge data relating to St. Croix River near St. Croix Falls, 
| ' - Wis., obtained through the United States Geological Survey, have 

| been supplemented by data supplied by Loweth & Wolf, civil engi- | 
neers, of St. Paul, Minn. A record of their gage readings is given | 

| in the following tables. , |
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Daily discharge, in second-feet, of St. Croix River near St. Croix Falls, Wis.,. 

January 10, 1902, to December 31, 1904. 

Day. | Jan. | Feb. | Mar.| Apr. ates | Sane. July. Aug, | Sent, | Oat. | Nov. Dec. 

1902. 

1 c.ccccceseleeeeee-| 1,920 | 2,425 | 2,910 | 3,980} 5,150 | 6,690 | 2,270 | 1,725 | 2,382] 5,190 | 2,430. 
QW vcccecc.ee {eee eee] 1,875 | 2,442 | 2,840 | 4,090 | 5,010 | 4,490 | 1,740 | 1,730 | 2,300 | 3,950 | 2,555 
BZ ocicccessccleeecees| 1,930 | 2,460 300 | 3,910 | 4,480 | 4,830 | 1,790 | 1,680 | 2,395 | 3,290 |....... 
A cecccccceclececeee| 1,700 | 2,300 400 | 3,920 | 9,798 | 4,700 | 1,825 | 1,840 | 1,685 | 4,740 |.......00 | 
Bc cececececleceeeee] 1,760 | 2,370 | 2,750 | 3,935 | 11,871 | 7,350 | 1,870 | 1,700 | 2,150 | 3,910 |....... 
6 wcccccescslececeee| 1,755 | 2,400 | 2,515 | 4,900 | 10,956 | 5,200 | 2,085 | 2,560 | 2,445 | 4,180 |....... 
T ccecsccecelecesees| 1,750 | 2,276 | 2,280 | 3,980 | 10,610 | 12,106 | 2,260 | 2,550 | 2,300 | 4,080 }....... 
SB occ ce eeeeefeeeeees| 1,770 |.......] 2,280 | 4,890 |........) 11,693 | 1,980 | 2,220 | 2,200 | 4,740 |....... 
9 ........0.[.02-.2-| 1,765 |.......| 2,190 | 4,560 | 9,261 | 11,137 | 1,660 | 4,110 | 2,050 | 4,500 |....... 

10 ..........| 1,895 | 1,760 |.......] 2,110 | 4,590 | 10,468 | 12,947 | 1,990 | 3,500 930 | 3,200 |....... 
11 ..........] 1,910 | 1,750 |.......1 1,990 | 4,450 | 6,810 | 8,978 | 3,970 | 1,720 | 2,950 | 2,900 |....... 
12 ..........] 1,860 | 1,750 |.......] 1,870 | 5,850 | 7,600 | 7,980 | 1,680 | 1,500 | 1,950 | 3,195 |....... 
18 ..........| 1,850 | 1,815 |.......] 1,468 | 6,150 | 8,289 | 6,700 | 1,120 | 1,640 | 2,040 | 4,300 | 2,370 © 
14 ..........] 1,685 | 1,970 |.......| 2,065 | 5,250 | 4,780 | 6,069 | 1,015 | 1,550 | 2,000 | 4,580 | 2,260: 
15 ..........] 1,765 | 1,990 |.......] 2,020 | 4,780 | 6,350 | 5,780 | 1,570 | 1,353 | 1,915 | 4,900 | 2,150 
16 ..........] 1,775 | 1,990 |.......] 2,170 | 4,875 | 4,220 | 4,860 | 1,500 | 1,355 800 | 4,600 | 2,080 
17 ..........| 1,795 | 1,900 |.......] 2,070 | 4,820 | 3,420 1 4,380 | 1,560 | 1,540 845 | 4,700 | 2,015 
18 ..........1 1,880 | 1,990 |.......] 5,190 | 4,940 | 3,580 | 3,800 | 1,500 | 1,480 | 3,600 | 4,580 | 2,110 
19 ..........] 1,860 | 1,999 | 4,650 | 1,510 | 5,065 | 6,350 | 5,210 | 1,510 | 1,120 | 1,940 | 5,160 | 2,180 
RPO ........2-| 1,920 | 1,990 | 4,995 | 1,005 | 5,300 | 3,780 | 2,850 | 1,500 510 | 1,925 | 3,690 | 2,085 
QM ..........| 1,875 | 1,990 | 4,650 500 | 5,870 960 | 3,405 | 1,480 | 2,800 | 2,040 | 4,665 | 2,040 
22 ..........]| 1,930 | 1,990 | 4,600 | 5,540 | 7,080 | 3,300 | 3,530 | 1,480 | 2,070 | 1,980 | 4,160 | 2,000: 
23 ..........| 1,860 |} 2,027 | 4,035 440 | 9,600 | 3,400 | 3,€00 | 1,575 | 2,540 | 2,040 | 4,250 | 2,090 
24 ..........] 1,950 | 2,065 | 3,470 510 | 7,250 | 6,000 | 3,185 | 1,495 | 2,365 850 | 4,060 |....... 
26 ..........| 1,985 | 2,110 | 3,110 | 1,050 | 6,420 | 3,560 | 2,560 | 1,405 | 1,065 | 1,100 | 3,720 |....... 
26 .........-| 1,975 | 2,180 | 3,117 | 2,760 | 5,585 | 4,145] 7,250 | 3,850 | 1,135 | 2,800 | 3,555 |....... 

27 ........../ 1,950 | 2,260 | 3,125 | 3,025 | 5,760 | 4,380 960 | 1,860 | 1,120 | 2,310 | 3,680 |....... 
O68 ..........| 1,980 | 2,480 | 3,125 | 3,200 | 5,090 | 4,200] - 750 | 1,740 | 3,050 | 2,660 | 3,060 |....... 
29 ..........| 1,920 |.......| 3,125 | 3,480 | 6,070 | 2,550 | 2,515 | 1,465 | 2,200 | 2,890 | 3,050 | 2,080 

30 ..........| 1,905 |.......] 3,037 | 3,750 | 4,930 | 4,690 | 2,515 | 5,995 | 2,310 | 1,875 | 2,050 | 2,060: 

31 .........| 1,800 |.......] 2,950 |.......] 5,290 |.......-] 2,610 | 1,795 |......./ 2, 840).......) 2,045 

a 

Day. | Jan. | Beb. | Mar. | Apr. | May. | Sane, | July. | Ave. Sent. | Oct. [ Nor. | Dec 

1908. 

1 .....| 2,055 | 1,950 | 1,940] €,770 | 8,920] 7,680 259 a es, | i 
2 .....| 1,940 | 1,935 | 1,920 | 9,800 | 9,555 | 10,420 | 3,080 | 4,800 |.......[.cc seen eee e eee efor ee eee 
3 .....| 1,940 | 1,760 | 1,920 | 10,750 |........] (D400) |. 0.0.20] 5,050 [occ cele e cere ee fee e eee e ler eeeee 
4 .....| 1,910 | 1,830 | 1,960 | 12,220 [........) 8,560 Joc... | 617O [op cee ele eee eee lence eee 
5 .....] 1,880 | 1,900 | 1,965 |........] 15,200 | 7,910 |........] 6,710 |... cee fe ee eee elec eee ee [erence 
6 .....| 1,930 | 2,015 | 1,885 | 10,350 | 15,611 | 7,340 | 8,640 | 1,603 |... ...fecc cece efor eee eefecee eee 
7% .....| 1,945 | 1,980 | 1,990 | 8,850 | 15,176 | (6,805)]........] 7,900 |... [cece ee efec ence elec ee ees 
8 .....| 2,010 | 1,915 | 2,050 | 11,645 | 18,835 | 6,270 | 8,880 | (7,600)|.......[.-.. eee eee cece e fern rene 
g .....| 1,980 | 1,805 | 2,110 | 17,975 | 12,150 | 6,010 | 10,155 | (7,280))....... [ee eeeeeelee eee eeferceees 

" 10 .....| 1,850 | 1,945 |........] 16,483 |........] 5,760 | 10,870 | 7,170 |... - epee e eee nfo eee neler eens 
11 .....| 1,875 | 1,950 |........] 18,272 | 9,245 | 5,160 | 11,680 | 4,830 ]....... |... eee fee eee ee ener eee 
12 .....| 1,900 | 1,980 |........| 20,166 | 16,157 | 6,190 |(10,437)) 5,510 |.......[ec eee e ee fee eee eeleeereee 

13 .....1 1,980 | 1,975 [........[ecce ecco ce ee eee] 7,320 | 9,245 | 5,340 |... ee] ee eee eee nee ec ler eeeee 
14 .....] 1,950 | 1,930 |........)........ [eee ee ee] (6,910)] 7,250 | 5,350 |... 2. eee cece eee [ence ee [ee eens 

1% .....| 1,980 | 1,870 |........| 15,382 |........| 6,500 | 7,200 | (4,792) |.......[eneeeeeelece er ee les er eee 

16 .....| 1,870 | 1,840 |........[ 14,080 |........] 5,825 | 6,015 | 4,285 ]...... [eee cece efeee sree er eeees 

7 .....] 1,770 | 1,870 | 4,030 | 12,800 |........] 5,180 | 6,790 | 4,150 [2.0.2 .fe cece elon eee ee|ee eee . 

18 .....} 1,815 | 1,970 | 4,530 |........)........{ 5,755 | 6,0B5 | 3,460]... elec cece ele ee ee ee ferences 

19 .....| 1,870 | 1,850 | 6,480 | 12,546 |........] 4,390 | (5,592)] 8,580 |.......]eeee eee feee ee ee [ere e ees 

20 .....| 1,78 | 1,700 | 9,200 | 10,260 | 13,830 |........] 5,150 | 4,360 |. .... pees cee e[eee ee ee [eee e eee 

1 .....] 1,980 | 1,745 | 11,440 |........1 18,790 |...... 2. | 4540 | 4,740 [oe pee eee fee e eee fern ees 

2 .....] 1,730 | 1,880 | 11,460 |........] 10,589 | 1,542 | 4,375 |... .. ee pence nef ener eee [erer reefer ee ces . 

23 .....| 1,90 | 1,910 | 11,489 |........] 11,280 | 2,709 | 3,990 | 3,220 [.......feeeereeefece cece |ereeeee . 

24 .....| 1,800 | 1,950 | 10,740 | 6,800 | 11,665 ] 2,710 | 1,880 |....... feces eee feeee rere feee ere eferee ces 

25 .....| 1,865 | 1,945 | 9,660 | 9,740 | 12,100 | 2,640 | 5,500 |......ce feces eee fe ee enereferreree fers e ree | 

% .....| 1,930 } 1,820 | 10,100 | 9,267 | 9,850 | 2,545 | (4,670)|...-.--.[eeee ee ede cere ee ele reer eelecerees 

o7 .....| 1,990 | 1,880 | 9,530 | 8,790 | 12,020 | (2,475)} 3,750 |........ [eee eeee fee eee eeefee sere e|erte eee 

28 .....| 2,050 | 1,970 8,725 | 10,460 | 12,640 | (2,420)| 4,770 |... cee [e eee e ee fe cee eereteceereelerercee 

29 .....| 1,98 |.......| 8.590 | 10.080 | 11,420 | 2,360 | 4,737 |... elec eee efeee ee eee [ener cele cee ece 

30 .....]| 1,5 |.......| 8,445 | 8,925 | 10,640 QO | 4,485 |oec cece elec ec ee cece error [ree eecelereeces 

BL ee 1,970 |...-...| 8,160 [222 ..| (D160)... ef ATO | ween] cee eee e eee fe te eeee|er sees 

co
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Daily discharge, in second-feet, of St. Croix River near St. Croix Falls, Wis., 
January 10, 1902, to December 31, 1904—Continued. 
eee 

Day. | san. | Fob. | Mar. | Apr. | May. | Jane. | July. | Aug. | Sone | Oct. | Now. | Dec. 
fo 

__ _ _ i 

1904. 
1 ....| 2,890 | 2,110 2,580 3,560 8, 400 6,340 6,170 840 |.......} 3,950 | 8,780 | 1,690 
x ....] 2,390 | 2,090 2,570 6,130: 7,590 5,520 5,850) 1,080 | 4,580 | (8,840)| 8,040 | 1,760 
Bo seeeleveeees| 2,060 | 2,520 | (7,000)| 7,540 6,050 | (3,680)| 1,480 | 4,610 | 3,720 | 7,590 | 2,210 
4 ....Je-.....] 2,040 | 2,390 &, 080 7,480 7,950 1,410 3,460 |(4,750)} 3,360 | 6,780 | (2,400) 
5 wc eeleeeeees| 2,080 21,200) 9,873 | 7,380 |(12,560)| (3,010)! 2,250 | 4,900 11,310 | 3,280 | 2,620 
G ....[.......| 2,070 2,390 | 12,390 8,290 | 17,180 4,610 1,990 | 4,870 1,240 1(4,280)| 2,740 
T «ees| 3,660 |(2,040)| 2,400 | 15,9801 8,790 | 17,920 | 4,780 | 2,040 | 5,040 | (2,800)| 5,280 | 2,890 * 
8 ..../ 3,140 | 2,020 2,600 | 16,900 | (10,320)! 17,460 4,610 2,100 | 4,690 4,690 | 5,440 | 2,970 
9 ....} 2,810 | 2,160 2,590 | 18,300 |(11,850)| 15,650 | 4,970 2,210 | 4,600 | (8,400)] 5,700 | 2,770 

IU ..../(2,820)} 2,110 | 2,560 |(16,600)} 13,370 | 12,940 | 2,960 | 2,100 |(4,030)| 2,120 | 4,900 | 2,820 
, 1 ....] 2,840 | 2,000 2,500 | 15,060 | 11,300 | 12,610 950 | 2,000 |(3,460)| 10,430 | 5,330 | (2,820) 

IZ ....| 2,600 | 2,160 | 2,640 | 14,010 9,490 | (12,070); 3,480 | 2,300 | 2,820 | 15,020 | 5,600 | 2,880 
13 ....| 2,340 | 2,000 2,650 | 10,590 8,550 | 11,580 | 3,860 | 2,340 |(2,380)} 14,270 (5,540) 2,500 
14 .....| 2,660 /(2,140)| 2,660 7,910 | 8,980 | 11,320 | 3,750 | (1,750)} 1,940 | 13,800 | 5,470 | 2,420 
156 ....| 2,680 |(2,280)| 2,700 | 12,560 8,650 | 7,830 | 3,800 1,150 | 2,150 | 12,560 | 5,250 | 2,220 
16 ..../ 2,680 | 2,480 | 2,740 | 10,010 8,310 | 8,540 | 3,990 - 950 | 3,480 |........1 4,970 | 2,380 
17 ..../(2,410); 2,480 | 2,690 | (9,460)| 7,280. 7,628 | (2,580)| 1,480 | 3,190 | 10,060 | 4,770 | 2,380 
18 ..../ 2,200 | 2,460 2,700 | (8,920)| 7,820 8,140 | 1,08 | 3,370 |(8,160)} 10,760 | 4,570 | 21,320 
19 ....| 2,480 | 2,410 2,750 8,380 6, 860 8,710 1,140 1,920 | 3,140°| 10,310 | 4,480 | 2,300 
20. ....| 2,460] 2,450 (4) 7,850 5,250 9,280 3,760 2,240 | 2,890 | 12,710 |(4,340)} 2,380 . 
21 ....| 2,440 |(2,370)]........] 7,490 6,390 | 6,730 | 3,420 | (3,760)| 2,750 |(15,'700)| 4,190 | 2,160 
a4... | 2,680 | 2,200 |........] 7,580 | (6,900)| 5,680 3,170 | 5,290 | 2,380 | 18,700 | 4,020 | 2,440 
23... | 2,620 | 2,330 |........} 11,260 (7,500)| 5,820 | 3,270 4,290 | 2,490 |(18,010)] 4,000 | 2,340 
r4  ..../(2,570)| 2,230 |........1(19,810)} 8,000 | 4,960 (2,240)| 2,520 | 2,700 | 17,330 | 4,120 | 2,390 
25 «=... | 2,520 | 2,280 |........| 10,360 | 7.790 5,190 | 1,210 | 2,970 |(3,240)| 16,180 | 3,720 |(2, 420) 
6 ....| 2,380 | 2,410 | 3,000 | 11,170 8,760 | (3,380)| 1,050 | 2,510 | 3,790 | 15,540 | 3,710 | 2,450 
27 «+e | 2,390 | 2,460 | (3,370)| 11,280 | 8,080 1,570 | 2,580 | 2,480 | 3,330 | 12,710 |(8,300)| 2,460 
28 ....| 2,280 | 2,480 | 3,660 | 10,769 7,390 | 4,850] 2,780 (2,280)| 3,500 | 12,910 | 2,890 | (2,440) 

29... | 2,270 | 2,520 | 3,300 | 10,850 | (6,'700)} 5,330 2,720 | 1,960 | 3,580 | 10,590 | 2,800 | (2,420) 
2 ....| 2,250 |.......] 3,770 9,490 6,060 5,320 2,210 2,260 | (3,880) | (10,410) | (2,250) | (2, 400) 
B31 ow... fe... eedwe....| 4,500 |........ 6,440 |. .......]..00..--] (3,000)].......] 10,280 |.......] 2,380 

A a 

1March 20 to 2%, ice going out. | . . 

Estimated monthly discharge of St. Croix River at St. Croix Falls, Wis., for a 

1902, 1903, and 1904. . . , 

{Draizvage area, 6,370 square miles. ] 

-.e— 
LN  , 

Discharge. Run-off 

Date. P Raiufall, 

Maximum Minimum .| Mean. | nie Depth. 

| Sec.-feet. | Sec.-feet. | Sec.-feet. Sec.-feet. | Inches. | Inches. 

1902. 

— JANuary .oeceecees ees eeeeees 1,980 1,680 1,880 0.31 0.36 0.90 
February ...............0-- 2,480 1,700 1,880 .3l .36 .o4 March ..........ccccccee eee 5,000 2,380 3,300 .60 .69 .69 
ADPYil oo... ccc cece cece eens 5,560 200 2,220 .Od 41 2.08 
May ....ceccccccccccceccceece 9,000 4,100 2,020 33) .38 3.09 . 
JUNE ooo cece cece ccc ce eee cees 11,870 960 5,950: 99 , 1.14 3.59 
JULY oo. ec cece cece cee cees 12,106 760 5,500 92 1.06 6.30) 
AUBUSE .o.ecce cece cece eee 6,000 1,020 1,860 -ol 36 2.82! . September .................. 4,100 400 1,860 31 36 3.26 
October ,........ cece cece 3,600 800 2,000 .33 38 1.58 
November ...............05. 5,200 2, 00 4,080 68 7 2.76 
December cece cece cece eeee 2,550 2, 020 2,100 | 35 .40 2.16 

oe The year..............) 12,106 200 2,012 | 48 6.67 29.77 

1 This is the average of the recorded precipitation at Barron, Duluth, Grantsburg, . Hayward, Osceola and St. Paul. |
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Listimated monthly discharge of St. Croix River at St. Croiv Falls, Wis., 
| Jor 1902, 1993 and 1904—Continued. | 

. | (Drainage area 6,370 square miles]. 

Discharge. Run-off. 

. . Date. | _ | Rainfall, 

. asim ttn Mean. il Depth. 

| Sec.-feet. | Sec.-feet. | Sec.-feet. | Sec.-feet. ' Inches. | Inches. 

| 1903. 

JANUATY ....... cece cece wees 21,040 ‘1,740 1,920 . 32 .ov 59 
February .........cccccceoes 2,020 1,700 1,880 31 36 88 
March .....ccc ccc ecccccceces 11,480 1,960 5,500 92 1.05 1.97 
APTI] oo... ccc ecceceecesceseee| 20,185 5,, 800 12,000 2.00 2.30 2.73 | 
May ...ccccccccsccccccceecese] 16,157 8,920 12,700 2.19 2.43 | 5.98 
JUNE Lecce ec cece cece cc eeceees 7,900 206 5,050 84, 96 1.69 
July oo... ccscccccccceccccceee] 11,620 251 6,360 1.06 1.21 6.75 . | 
AUZUSt oo... ccc cccceececeeees 7,900 1,600 4,850 81 92 4.77 
September ...........ss006+| 14,918 6,960 11,750 1.96 2.26 7.2 
October ........scce0cccceeee{ 20,611 5,740 | 12,780 2.13 2.44 4.11 
November. ............ce000s 7,000 850 4,270 TL 81 .66 
December ......... cc ce eeees 3,440 2,340 2,740 46 52 97 

The year............-.| 20,611 2251 | 6, S16 1.14 15.63 38.22 

1904. : | 

JANUATY oo eee eee e cece 2,840 2,200 2,600 43 48 64 
February .....ccccseeeeceee 2,450 2,000 2.238 137 142 118 

| March ..........00000000 05. 4,510 2,200 2, 832 AT 53 1.19 
ADYil oo. c.cccececeeceesesee| 18,300 5,560 10,743 1.79 2.01 1.65 
May. ceecececsecceccececceeee| 13,870 5,250 8,176 1.36 1.53 3.78 
June oii. ees cece cee eeeeeeeeef 172920 4,850 8,868 1.48 1.66 5.58 
0 0 5,850 |- 950 3,145 52 58 4.64 

— AuBUSt oo. .ccceec sees ee cetey 3, 460 840 2, 334. 139° 144 3.84 
September ................. 5,040 1,940 3.544 | 59 66 5.75 
October ..........s.e0e200--] 18,700 1,240 | — 10,560 1.76 1.98 5A? 
November ..........ceeee0s 8,780 21,800 4,843 . 80 -90 05 . 
December .............000. 2,970 1,690 2,441 40 45 .9 

The year.............| 18,700 840 5,194 10.36 11.65 34.777 | 

27T.0w water due to the manipulation of a lumbering dam a few miles above. 

| / WATER POWERS. 7 

| | “FALL, | | 

In the lower 48 miles of its course the St. Croix River has its bed | 

in the Cambrian sandstone or “Lower Magnesian’’. limestone, princi- 

pally the former, which it has succeeded in wearing down nearly to 

base-level, giving steamboat navigation from Taylors Falls, Minn., to 

Mississippi River. Its descent in this distance of 48 miles is only 20 

| feet at low stages, nearly all of which is found in the upper half be- 

| tween Stillwater and Taylors Falls. At Stillwater, 223 miles above 

the mouth of the river, the sandstone bluffs rise steeply on either side 

: to a height of 150 to 200 feet, and the river rapidly narrows. The
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bluffs continue, generally with a flat on one side, between ‘Taylors 
Falls and Stillwater. In the 24 miles below Stillwater the river | 
averages about half a mile in width, with a maximum of 7,000 feet 
at the expansion of the river known as St. Croix Lake, below Still- | 
water. or several miles here, according to reports of United States | 
engineers, the river is almost without gradient. 

The portion of the St. Croix above Taylors Falls abounds in unde- | 
veloped powers. Except near the headwaters of St. Croix, Totogatie, | 
and Namekagon rivers and a small area served by a branch line of | | 
the Northern Pacific, running to Grantsburg, this region is without | , 

a railroad facilities. The following detailed description of the main | 7 
river above St. Croix rapids, taken from the Tenth Census, 1880, a 

| gives the most trustworthy information of the region obtainable: 
| “From the mouth of the Eau Claire to that of the Namekagon  _ 
_--—s Riiver there is a descent of 100 feet, or 4 feet per mile, and many 

| rapids occur, among which Copper Mine rapids may be mentioned. 
Above the mouth of the Namekagon the: ordinary low-water powe- 

| under a head of 10 feet would be 150 horsepower. The Namekagou 
River increases this to 600 horsepower. 

; In the 12 miles from the mouth of the Namekagon to the Yellow _ 
River the total fall is 20 feet, including Big Island rapids, State | 
Line rapids, and Bishops rapids. Each of the first two is described 
as affording fine opportunities for developing water powers. At Big | | 
Island rapids the river runs close to the bluffs on the left bank, but a 7 
dam would need to extend some distance across the flat on the right. 

From the mouth of the Yellow River to the head of Kettle rapids, | | 
| a distance of 21 miles, the average slope is 1.8 feet per mile, there 

| : being no rapids of special importance. It is very probable that avail- 
able water-power sites can be found in this section. 

— “St. Croix Rapids.—These rapids are located near the village of St. 
Croix Falls but a short distance above the head of navigation on the 
St. Croix river. The bed of the river is in the hard trap rock, and ee 
the banks rise abruptly, especially. on the Wisconsin side. 

Formerly a dam was maintained here with a head of about 25 or 
30 feet but it has long ago gone to ruin. There is a total descent of | 
about 55 feet in the six miles which may be included under the name 

| of St. Croix rapids. 7 
| ‘In February, 1903, Congress passed the bill authorizing the con- 

?This description is condensed from ‘‘The Commercial West” of December 15, 1906. .
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struction of a dam at this site and the legislatures of Wisconsin and 

| Minnesota promptly granted a charter. Under this authority con- 

struction work was begun in the spring of 1905, and continued until 

| its completion in the fall of 1906. The dam is 50 feet high and 750 | 

feet long, all built of concrete in which are imbedded huge pieces of 

a solid rock. The power station is located on the back or down stream 

side of the dam on the Wisconsin side of the river. Owing to the | 

low ground above the village of Taylors Falls, Minnesota, it was : 

| necessary to construct a concrete dyke 1,000 feet long and 20 feet 

| high. Plate XLII shows a view of the completed dam and power 

plant. | 

| This completed plant calls for a development of 27,000 h. p., of 

| which one-half is already provided for and the remainder of the tur- 

bine equipment will be installed as occasion demands. 

From the forebay the water goes into the iron penstocks of which 

there are 8, each 14 feet in diameter, providing one for each gener- 

: ator and two penstocks, 4 feet in diameter for the exciters. ‘The gen- 

| ~ erator water wheels are of the Victor type, 36 inches in diameter with - 

| four runners to a unit. The exciter water wheels are 18 inches in | 

diameter with one runner to each unit. : 

The water wheel governors are of the Lombard type, one being 

| supplied to each water wheel. Each governor is able to exert a pres- 

sure of 8 tons in opening and closing the water gates. Each of the 

four large water wheels already installed is directly connected to a 

a, Westinghouse generator capable of continuously developing 2,500 

kilowatts or 3,300 h. p., and 3,125 kilowatts or an overload of 257% | 

- for two hours. Each of the large generators is connected to a bank 

| of three 900 kilowatt Westinghouse transformers which step up the 

| voltage from 2,300 to 50,000 volts. a 

- This power is electrically conducted to Minneapolis 40 miles dis- 

| tant on a private right of way 60 feet. wide which was purchased out- 

right. This plant is owned and operated by the Minneapolis General 

Electric Company. Its cost is given as $3,500,000. | 

| Kettle River Rapids—Next to the St. Croix Rapids the Kettle : 

| . River rapids are the most prominent on the river. They extend from 

a point 2.5 miles above the mouth of the Kettle River to a point 1.5 

miles below it. In this distance of 4 miles the total fall is 49 feet, 

of which 34 feet is above the mouth of the Kettle River. Two islands 

1 Condensed from the Tenth Census. |
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, from 1 to 2 miles long divide the river into two channels. The bed of 
: the river is in granite rocks and it is practical to build several dams. 

| _ Above the mouth of the Kettle River a head of 10 feet would afford | 
1,280 theoretical h. p., with the ordinary low water flow, and below | 
the entrance of Kettle River 1,737 theoretical h. p., under the same oe 

| conditions of flow. J | 
, Above the mouth of Snake River, which enters 4.5 miles below 

| _ Kettle River, there is 11 feet fall from the foot of the rapids. Be- | 
tween Snake River and St. Croix rapids are the following rapids: 

The Otter Slide, just below the mouth of Snake River, the ordin- 
ary low-water power of which is estimated for a ten foot head at | : 

| 2,140 theoretical h. p.; the Horse Race, one mile below; the Balti- 
more Rapids a mile below the mouth of Wood River, the ordinary | 

: low-water power of which under a 10 foot head is 2,220 theoretical 
| h. p.; the Upper Big Rock Rapids, about one mile below them and 

oe the Yellow Pine Rapids about 3 miles above the mouth of Sunrise 
River. The total fall from the mouth of Snake River to St. Croix 
*apids is 111 feet and the average slope is 2.64 feet per mile. This — 

| insures opportunities for important powers at reasonable expense, but | 
as yet the only dam for power purposes is the St. Croix Falls dam 
described above. 

| TRIBUTARIES OF St. Crorx River. 

| - LENGTH AND DRAINAGE, — 

The length and drainage area of the principal tributaries of St. | 
Croix River, including those entering from the western (Minnesota) | 
side, are shown in the following table: | 

- Principal tributaries of St. Croix River. | 

| Rive. Heath cogo | Deas | 
| 

| Miles. | Sq. miles. 

Eau Claire 25 107 | 
NamMmeKagon 2.2... ccc cece ccc c cece ccc ecencccccceccececavcueueceeeens 85 1,002 | 
YOMOW occ cece cece cece cece ence eee cece eneeeeeeseesesesenveeeuueeees 50 310 - . 
CTA eee cece eee eee ence cece cece eetenteeeeesteeeceseneeee]| 50 416 . 
Kettle (Minnesota) ........... cc ccceceeceeccceccesssccsecceccecsseenes 70 1,093 
Snake (Minnesota) eee cee cc 78 . 937 
WOOK ciceccccccsesecee cee ecceeeten seen ene eeeeeeteenateeeeeececeeeeceuees 30 168 
Apple SS 55 427 
WOW oo. cece nce e ec eeeseeseeeeesensssaseuaeeeeseessenns 35 246 | eee
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| YELLOW RIVER. | | 

Yellow River rises in a large lake called Mud Lake, at anelevation ~~ 
of 1,085 feet,’ and after a sinuous course of 50 miles joins the St. 

Croix at a point only half this distance from the source and at an 

elevation of 888 feet. This gives a descent of 197 feet, an average | 

| of nearly 4 feet per mile. This high gradient results in rapids at fre- 
quent intervals throughout its entire course. The slope in the upper 

third of its length is about 120 feet. Here springs and creeks are 

numerous. ‘The river is known to have a remarkably constant stage, 

| the:natural rise and fall during the year varying only from 1.5 to 

3.5 feet. This fact may be attributed to the springs and to the reg- 
ulating effect of the large lakes, especially Yellow Lake, through | a 

which it flows. “Its valley is generally narrow, being from 200 to. | | 

800 feet in width, although in some places it widens into tamarack 

| marshes of considerable extent. The first banks have a general ele- 

; vation of 15 feet above low water, running back into high, broken. 

ridges, covered with white Norway and jack pine. Little stone and 

| few bowlders are found until reaching the rapids below Yellow Lake, 

| which are almost continuous to the mouth of the stream.’”* | 7 

Near the mouth of the river the banks are high. A dam could be 

— built in Sec. 27, T. 41 N., R. 16, which would develop a head of 25 

| feet or more and still not back the water up to the Yellow Lake dam. 

This power could be combined in the same plant with that furnished _ 
| by Loon Creek, which enters Yellow River near the proposed dam. 

Loon Creek is said to descend 50 to 75 feet in a distance of 1.5 miles 
and is therefore of considerable importance. A dam could also be 
located in Yellow River about a mile above Yellow Lake, which would 

develop a head of 20 feet by overflowing some good meadow lands 

| between Yellow and Devils lakes. | | 
The following profile of Yellow River suggests the possibility of de- 

veloping other’ powers on this river because of its high gradient im . 

| | ranges 14 and 13: 

| 1 Rept. Chief Eng. U.S. Army, 1880. . a 

!Rept. Chief Eng. of U. S. Army, 1880.
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Profile of Yellow River from its mouth to Mud Lake dam. | 

Distance. Descent Between 

No. , Station. | Hlevation rs 
. 

apove sea. 
| rom | Botween Total fall. | Per mile. 

| Miles. | Miles. Feet. Jeet. | Feet... 

1| Mouth of river......... 2c cc elec ccc c ec cecloceccccecece B88. fercveccccseclecccccccscce 
_ 2; Yellow Lake dam.............. 7.0 7.0 928 . 01 40.10 ‘5.7 

3/ SW. % sec. 2, T. 39 N., R. 16 
: Wo cecccccceecccvccesccecceeuecees 15.0 8.0 938.4 10.4 1.3 

4).Rice Lake dam (SW. | sec. 16, 
| T. 30, N., R. 14 W)........... 84.0 19.0 969.4 31.0 1.6 

&5| SE. 4 sec. 25. T. 39, N., R. 14 . 
We cee ccecccuccaaecevecceeeees 39.5 5.5 994.4 25.0 4.5 

6} Sec. 31 (near north % stake), ‘ 
. T. 39 N., R. 13 W...........-- 40.5 1.0 1,004.3) 10.4 10.4 

7| SW. \% sec. 32, T. 39, N., R. 18 
We cece cece cc ceecccaseceeeas 41.5 1.0 1,011.6 6.8 6.3 

8| Harts (SE. % sec. 5, T. 38 
N., Re 1B)... cce cece ee cece ence ee 42.5 1.0 1,019.0 8.4 8.4 

9| See. 36 (near north-south 4% 
line), T. 39 N., RB. 13 W..... ATSB 5.0 1,046.8 Q7.8 5.6 

10 | Spooner ....e ec c ccc cee cece cece 49.0 1.5 1,058.0 11.2 7.5 
11 | Mud Lake dam (above)......... 52.0 3.0 1,085.0 27.0) 9.0 
meee 

1 Authority: Nos. 1-9 and 11, U. S. engineers; 10, Chicago, St. Paul, Minneapolis and 
Omaha Rwy. | 

Important logging dams are described by United States engineers 
as follows: 

Logging dams on Yellow River. 

Name. Location. Head.| Capacity. Remarks, ) 

Feet. | Cubic feet. | 

Mud Lake dam........| Sce. 27 T. 39 N., R. 12 W 7.5 475, 000,090 
Hector dam.... . ....{ Sec. 10 T. 38 N., R. 13 W T.5 lice. ee ..../ Small capacity. 
Rice Lake dam........f Sec. 20 T. 39 N., R. 14 W] 10.0 700,000,000 | Head could be in- 

creased to 15 feet. 
Yellow Lake dam......}| Sec. 7, T. 40 N., R. 16 W} 18.0} 1,400,000,000 | Raises water in Yel- 

low Lake 3 feet. 

a | 

EAU CLAIRE RIVER. 

Eau Claire River has its sources in lakes of the same name at an 
elevation of 1,122 feet’ above sea level. These lakes are surrounded 
by high banks, so that at small expense a dam could be constructed at 
their outlet and made to store surplus waters, thus adding greatly to — 
all water power on the river. In its short length of 25 miles this 

| river descends 118 feet, including several rapids, 46 feet of this de __ 
scent being concentrated in the first 6 miles below Eau Claire Lakes. 
The total drainage area of the river is 107 square miles. 

1 Rept. Chief Eng. U. S. Army, 1883. 

16 .



949 WATER POWERS OF WISCONSIN. | 

| "APPLE RIVER. | | 

_ Apple River, like the Willow, occupies a comparatively well-set- 
| tled valley. It drains an area of 427 square miles. ‘The Wisconsin | 

| Central, the Chicago, St. Paul, Minneapolis and Omaha, and the 
Minneapolis, St. Paul, and Sault Ste. Marie railways are distant 1 

to 5 miles from the river, the last-named road crossing it near Amery. 

The river has its source in 20 or more lakes, the largest 6 miles long 

7 and one-half to three-fourths of a mile wide. These lakes tend to 

equalize and increase the summer flow. ‘The long and severe winters | 

cause the minimum flow during the months of January and February. - 

| Formerly most of the dams on Apple River were used in connection | 

with logging operations, but the timber is now practically all cut. 

Flouring mills have been maintained at a number of points, and at 

others the power is used for electric lighting. There are several pro; 

a jects at the present time which look to large improvements of some of | 

these powers. The river in the first and last thirds of its course runs 

through the Cambrian sand stone, while its middle third is through 

the “Lower Magnesian” limestone. In the lower third of its course 
the river flows over a rocky bed between rocky banks, giving ideal con- 

| ditions for dams. Most of the larger powers occur in this stretch, | 

and. some of these, developed and undeveloped, are described below: | 
1. The first power on the river is an undeveloped one located about 

1.5 miles from its mouth. A dam at this point would give a head of 

15 feet. 

9. The second power, owned by the St. Croix Power Company, 1s : 

| located about 2 miles from the mouth. Here a concrete dam of the 

arch type, 250 feet long and 47 feet high, develops a head of 82 feet. 

3. Four miles from the mouth is a gristmill with a head of 11 feet, 

owned by EK. E. Mason. 

4. The next dam, located in Sec. 35, T. 31 N., R. 19 W., develops 

a head of 18 feet. | 

| 5. Another dam, located in Sec. 31, T. 31 N., R. 18 W., with a 

head of 22 feet is owned, under the name of the Apple River Power 

Company, by the Western Gas and Investment Company of Chicago, 

which also owns No. 4 described above. : | 

6. A dam 12 miles above the mouth of Apple River gives a head 

of 29 feet. The discharge at this point is about 80 per cent of the
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total flow measured at the mouth. This power is transmitted elec- 
trically to New Richmond, where it is used by mills and elevators. 

| The powers on Apple River of less importance are described in | 
the following table: - | 

| - Minor water powers on Apple River. | 

A a SFSSSSSSSSSSSSSSSSSSSSSSSSsMMHHFeeF# 

Location. Owner and use. Head. Remarks. 

Above mouth: Feet. 
13 miles....................... | H. L Bixby, flour.......... 11 Developed. 
13% miles..................... | M. C. Duggies & Jewett..... 8 Undeveloped. ,; 
15% miles (Star Prairie)..... | H. Bixby................. 0.04 lecees cee Do. we 2544 miles. ................. | J.C. Schnvder flour......... 12 Developed. 

Sec. 17, T. 12N., R. 13 W........ | Winger & Winger............ 2 Do. . One-half mile above last site..... | J. Stucky, gristmill.. .77. 12 Do. . 
Amery ............ ....eee.e2--... | Northern Supply Co, eleva- 12 One-half total dis- 

tors. charge developed. . . Blakes Lake...................... | Blake 0... ccc cece seen cece cess 12 Develored; can be 
made 18 feet. | meee 

| There are many other powers above Blakes Lake, with heads of | 
| from 6 to 20 feet, mostly old logging dams in poor condition. When 

the region becomes more settled some of these powers will be im- 
| proved. | | 

The following data on the discharge of Apple River for. the year 
1903 are furnished by John Pearson, superintendent of the St. Croix 
Power Company, Somerset, Wis. The computations are based on the 

| | capacity of turbines located at a point 2 miles from the mouth of 
Apple River. The average daily discharge for each month ig as fol- 
lows: | | | 

| Estimated daily discharge of Apple River near Somerset, Wis., for 1903. 
eee 

Month. Discharge. | Month. Discharge. Montn. | Discharge. 

Sec.-feet. Sec,-feet. Sec.-feet. 
January............- 258 May ........... 860 September...... 690 , February ... .. .... 239 June ........... 468 October ..... 660 ’ March .......... ... 600 July..........0. 492 November ..... 332 Apri...... te cece cece 555 August. ........ 380 | December...... 324 

: WILLOW RIVER. . 

Willow River, one of the smaller tributaries of the St. Croix, has | 
a high gradient, due to the fact that its bed lies in the “Lower Mag- . 
nesian” limestone for its entire length. It draing an area of only 
246 square miles and has a length of about 35 miles. In the lower 

. two-thirds of this distance, between Hudson and Jewett Mills, it de 
| scends 213 feet, giving many opportunities for water power. Many
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of these powers are improved, as the river traverses a fairly rich and | 

well-settled country and is paralleled for a considerable distance 

| either by the Wisconsin Central or the Chicago, St. Paul, Minne-— 

apolis and Omaha Railway. The powers are here briefly described 

in order, beginning at the mouth: | | oe . 

1. A timber dam at Hudson 100 feet long gives a head of 16 feet, 

and with improved machinery would develop 117 horsepower at or- 

dinary low water. A part-of this power is used occasionally for 

electric light when the power described as No. 3 is short of water. 

9. Two miles from the mouth of Willow River a dam formerly de- 

veloped a 9-foot head and was used for driving a flouring mill. At | 

present this dam is washed out. . | 

3. The 130-foot dam of the Willow River Electric Light and Power 

: plant. 3.5 miles from the mouth of the river, gives a head of 22 feet, 

sufficient to develop 200 theoretical horsepower at ordinary low-water 

| flow. The power is used to generate electricity for lighting the city 

of Hudson, Wis., and for pumping its water supply. | 

4, A timber dam 100 feet long, 5.5 miles from the mouth of Wil- 

low River, gives a head of 24 feet, sufficient to develop about 125 

| horsepower. This power is used for a flouring mull. About 1,200 , 

feet below this.dam there is a fall of about 47 feet, and at this point 

- a new dam could be erected, which could be made to include the 24- 

foot dam above, giving a total head of 71 feet. Such a dain would 

7 need to be about 26 feet high and about 70 feet or 80 feet long. By 

| carrying the water a short distance below in a penstock, a total head 

of 105 feet could be secured, sufficient to develop about 600 horse- , 

| power at ordinary flow of water. This site, being where the river 

bed changes from the “Lower Magnesian” limestone to the Cambrian | 

sandstone, affords ideal conditions for a dam. The town of Burk- 

hardt, on the Chicago, St. Paul, Minneapolis and Omaha Railway, 

is located about a mile distant. | 

| 5. Seven miles from the mouth of Willow River a 100-foot timber 

| dam gives a head of 16 feet. This power 1s used to run dynamos. 

6. Rapids occur 8.5 miles from the mouth of “Willow River. A 

dam 125 feet long at this point, located at comparatively small ex- : 

pense in a narrow limestone gorge, could be made to develop a head , 

of 22 feet. 

7, At a point about 11 miles from the mouth of Willow River the ) 

Boardman flquring mills were formerly located. The 80-foot timber 

‘dam at this point was washed out some time ago, but the mill still
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| stands. If the dam were replaced, a head of 16 feet or more could be 
easily developed. All the above powers on Willow River are owned 
by C. Burkhardt, who has the right of flowage wherever needed along 

: this stretch of 11 miles, giving an aggregate descent of nearly 200 | | 
feet. : | 7 

8. The next power on Willow River is located at New Richmond. , 
A timber dam 40 feet long, owned by the New Richmond roller mills, 

| develops a head of 18 feet. 
| 9. The last dam on this stream is located at Jewett, 5 miles east 

of New Richmond. Power afforded by a 10-foot head is owned by | 
P. Newell & Hennesey and used in a feed mill and sawmill. Above | 

. . this point Willow River. is too small for water-power use. 

CLAM RIVER. | —— 

Clam River drains an area of 416 square miles. It is formed by | 
two branches—North Fork and South Fork—which unite near the | 
center of the drainage area just above Clam Lake. The river de- 
scends about 350 feet in a total length of 50 miles, and, as much of | 

| this high gradient is concentrated at rapids, several good opportuni- an 
ties are offered for development. The river flows through a compar- _ 

: atively thinly settled region, which as yet has no railroads. Several 
railroads, however, cross the margins of the drainage. The following 

| statements regarding its principal water powers are based on infor- oe 
“mation given the writer by Edward L. Peet, editor of the Journal, . 

: Grantsburg, Burnett County. | | 
| A large, unimproved water power exists in T. 40 N., near the line | 

between Rs. 17 and 18 W. At this point the banks of Clam River | 
are 80 to 150 feet high, and the land which would be flooded is low 

| and of little value. Above the proposed dam the valley bottom will 
| average half a mile wide, with a few expansions to 1.5 miles. The 

bed of the river is clay and bowlders, mixed with sand. Plenty of | 
: timber for the construction of a dam grows in the swamps close at 

: hand. Bowlders are also abundant at the dam site. The levels taken | 
on a recent survey show that this power could be improved in the | 
following ways: A dam 6 rods long at the range line would give a 
head of 20 feet. A dam 10 rods long built farther downstream would 

| produce a head of 35 feet. By adding a 6 foot embankment for a _ 
: distance of 20 rods this head could be increased to 28 feet; or a dam 

| 60 rods long could be built across the valley with an average height a



. 946 WATER POWERS OF WISCONSIN. a 

of 40 feet and a maximum height of 85 feet. It the water were con- 

ducted by a canal a distance of about a mile to the lowlands adjacent 

to St. Croix River, turbines could be installed with a head of 100 

feet. This dam site is distant only 3 miles from other large, unde- 

veloped powers on St. Croix and Yellow rivers, with which it could | 

= be easily and cheaply connected by electric transmission. 

About ‘half a mile below Clam Lake there is now a logging dam 

with a head of about 20 feet which raises the water in the lake 3 or 

4. feet. This dam impounds the water from a drainage area of 283 

} square miles. United States engineers reported that a dam would need 

to be 560 feet long at this point to produce a head of 25 feet. Such 

a dam would have a capacity of 4,670,786,000 cubic feet,” and if 

properly regulated could be made to greatly increase the amount and 

value of the powers below. The engineers found that the bed of the 

| river consisted of sand from 3 to 20 feet, at which depths, soundings 

| indicated hard materials, supposed to be clay and gravel. | 

Another large water power is found at Clam Falls, in Sec. 13, T. | 

37 N., R. 16 W., where the river falls over a wide ledge of the “‘Ke- 

: weenawan” rocks. A dam at this point impounds the drainage from 

an area of 45 square miles and develops a head of 34 feet. Between | 

Clam Falls and Clam Lake the slope is small and the river valley is 

half a mile to 1.5 miles wide. The river profile is shown in the fol- | : 

: lowing table, compiled from surveys made by United States engineers. 

| , Profile of Clam River from its mouth to Clam Falls. 

Distance. Eleva- Descente. een . 

Station. oo — ston TT : a, 

| | From | Between | sea level.) Total. | Per mile. 

. : Miles. Feet. Feet. Feet. 

Mouth of river .... oe eee ee ee eee 0.0 veseeeee 888 voce cece cneel cece tscn cece 

Glan bake mou ef ato | 180 941 | BL | 
| SEES coc Bs | 3 oduct eof ene 

NAMEKAGON AND TOTOGATIC RIVERS. —_ 

| Namekagon River rises in a large lake of the same name near the 

divide in the watersheds of Chippewa and Bad rivers. Its drainage 

area is second in extent of all the St. Croix tributaries. Namekagon 

Lake is formed by six or more connected lakes, occupying parts of 14 

. 1 Rept. Chief Eng. U.S. Army, 1880, p. 1619. |
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sections and surrounded by extensive cedar and tamarack marshes. 
_ In the upper 60 miles of its course the river is generally narrow and : 

swiit, stretches of rapids over pre-Cambrian crystalline rock being | 
frequent.* There are also several vertical falls of 2 to 4 feet, which | 

| together with the rapids, furnish good opportunities for water powers. 
| | The banks are high on either side, stretching away into high, broken | 

ridges and sand barrens covered with timber. In the remaining 25 
miles of its length the river is from 100 to 200 feet wide. In this 
reach it descends 130 feet, including several sharp pitches and rapids, a 

| the principal of which are Little and Big Bull rapids and Dupee flats. 
The average slope of the river is 5.3 feet per mile. 

| A good location for a dam is found 4 miles above the mouth of the a 
| river, where the high gravel banks approach within 600 feet. A | 

head of 20 feet or more could be obtained here without overflowing | 
much land, impounding the drainage from 1,000 square miles. With 

| the ordinary low water flow estimated at one-third of a second-foot | 
per square mile, this would produce 740 theoretical ‘horsepower. Be- | 
cause of the storage effect of the present dams above this point, the a 
river at this site might be made to produce nearly 1,000 horse-power. 
Another good location for a dam is found at Veazie, on the Chicago, | | 

| St. Paul, Minneapolis and Omaha Railway. By overflowing 6,000 

acres, mostly railroad and government land, a head of 30 feet could be 
| _ obtained, according to United States engineers. A dam of 15 feet 
| head would cause little overflow. Such a dam would have the run- | 

off from about 800 square miles and at ordinary low water would pro- | 

| duce 275 theoretical horsepower. Small dams are located at Stinnett 
| _ and at the outlet of Lake Namekagon. A dam-.owned by the Hay- 

ward Electric Light and Power Company, located near Hayward, de- | 
velops 200 horsepower and is used for light and power purposes in 7 
that city. . | | | | | 

Additional information regarding undeveloped powers is given in _ 

the following profile: | | ) 

1Simar, V. B., Asst. U. S. Engineer: Rept. Chief Eng. U. S. Army, 1880, p. 1616.
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: Profile of Namekagon River from its mouth to Cable, Wis.1 

. Descent between 
Distance. points. 

No. Station. Elevation|— — : 

From Between |4b0ve sea. . 
. | | mouth. | points. Total fall.| Per mile. 

| Miles. | Miles. Feet. feet. feet. | 

i | Mouth of LIVED, ...ecceeececeeeees 0.0 Jrcccccceeeee| “EQOB.O [occ rece cece le ce cece ev eee 
2| Sec. 33, T. 43 N., R. 14 W.,, | 

CASE SIE. ...... cece ccc eee cece 4.0 4.0 917.8 9.8 2.4 ; 

8 | Totogatic River, mouth......... 5.0 1.0 918.0 2 2 
4 | McKinzie Creek, mouth, sec. 

2, T. 4N., R. 13 W........ 13.0 8.0 944.0 26.0 3.2 
5 | Stuntz Brook, mouth, sec. 27, 

T. 42 N., R. 13 Woessseceeeees 15.0 2.0 852.0 8.0 4.0 | 
. 6| NE. % sec. 34, T. 41 N., R. 

. 1B Wi. ceecesesecdsecesesesuscees. 16.0 1.0 958.0 6.0 6.0 
7|NW. \ sec. 6, T. 40 N., R.. 

TR Wi. nce cccccccccccc ence cecerees 19.5 3.5 990.0 32.0 9.0 
g| Sec. 18, T. 40 N., R. 12 W., 

mear Center ........ eee cece enone 21.5 20 1,004.5 14.5 7.2 
9] Sec. 39, T. 40 N., RB. 12 W., 

near center ............. eee eee 24.0 2.5 1,024.2 19.7 7.9 
10} SW. % sec. 27, T. 40 N., R. 12 

We veccssssesteeeccecesseccnsuees 25.5 1.5 | 1,025.2 1.0 0.7 
11 | Veazie, sec. 36, T. 40 N., R. 2 28.5 3.0 1,039.0 13.8 4.6 ; 
12 | River Jordan, mouth, sec. 21, 

| T. 40 N., RB. 11 Wo... eeee eee 35.5 7.0 | 1,058.0 19.0 2.7 
13 | Spring Brook, mouth, sec. 15, . 

T. 40 N., R. 11 W..c... eee ee 37.0 1.5 | 1,068.0 10.0 6.6 | 
14 | Chippenacia Creek, mouth, 

sec. 33, T, 40 N., R. 10 W... 43.0 6.0 | 1,115.0 47.0 7.8 | 
15 | Stinnett 2... ccc cc cece cece eeees 45.0 12.0 1,136.0 21.0) 10.5 

a 16 | Little Puckanance ............. 59.0 14.0 | 1,218.0 82.0 5.9 

17 | Cable, Bayfield County......... 70.0 11.0 1,308.0 | . 85.0 7.7 

1 Authority: Nos. 1-14, and 16, U. S. engineers; 15 and 17, Chicago, St. Paul, Minnea- 
polis and Omaha Railway. 

| In its length of 55 miles, Totogatic River, the principal tributary 

of the Namekagon, descends 350 feet. It enters the main stream | 

oe only 5 miles above its mouth. The region is high and precipitous, 

| with frequent ledges of preCambrian crystalline rock and bowlders. 

As a result, the stream forms for miles a series of rapids with many 

vertical falls of 10 feet or more. Many logging dams already exist, 

the most important being located as follows: Sec. 13, T. 42 N., R. 

oo, 10 W.; sec. 6, T. 42 N., R. 10 W.; and sec. 12, T. 43 N., R. 10 W. 

A good site for a dam is near the outlet of Gilmore Lake, in Sec. 9, 

T. 42 N., R. 12 W.; and another in sec. 12, T. 42 N., R.12 W. The 

following profile of Totogatic River is compiled from surveys made 

| by United States engineers: | |



ST. CROIX RIVER. 949 

Profile of Totogatic River from its mouth to N E. 14 sec. 15,:T. 42 N., R. 9 W. 

. Distance. | Descent between 
Elevati | points. 

s ees evation ;_0 
Station. F above sea | 

| mouth, Between Total. | Per wile. | 

| Miles. Miles. Feet. Feet. | Feet. 
Mouth of river ......... 0.0.2... cee. ceee 0.0 weeeceeeuees 918.0 |... ee cece pec e eee eee 
Sec 13, T. 42 N., R.13 W.,dam........ 11.5 11.5 975.5 57.5 5.0 
NE. 4sec. 10. T. 42N.,R.12 W......... 20 0 8.5 1 1,008 8 23,3 2.7 
NE. 4 sec. 3, T. 42 N,K.10 W......... 37.0 17.0 1,168.4 159.6 © 94 
NE. % sec. 13, T.42N.,R.10W.... -: 40.0 3.0 1,241.6 13.2 24.4 
NE. 4 sec. 15,1. 42N,,R.9W......... 50.0 10.0 1,251.6 © 10.0 1.0 

MINOR STREAMS. . 

| Osceola Creek.—Emptying into St. Croix River a few miles south 

| of Willow River is a small stream known as Osceola Creek. In the 

city of Osceola, near its mouth, is a water power with a head of 90 

feet, owned by the Osceola Mill and Elevator Company. This dam 

furnishes the power to run a mill with a capacity of 175 barrels per 

day. One-fourth of a mile above is another dam with a head of 26 

feet. 

Kinnikinnie River—A small river emptying into St. Croix | 
River only 5 miles above its mouth bears this name. Its gradient is : 
so high that there are a number of good sites for water powers. The — 

descent in 10 miles is 190 feet. The following is a tabulated state- 

ment of its water power: : 

Water powers on Kinnikinnic River.1 

Esti- 

No.| __— Location. Owner and use. Head. mated Remarks. . 
power. 

Feet. 
1 | 3 miles from mouth.. | N. Kohl, flouring mill....... 10 70 | Timberdam. | 
2 | Smiles from month., [........ ce cee cee cone tens ceeet sees ceeeteseeeess| GOOd dam location. 
3 | Tmiles from mcuth.. |........... cee eee cect ewee oe 20 |........ 

River Falls: 
4 3 miles below... |........ 0... cee cece cece ee tenes 14 |........ 
5 1 mile below.... | City waterworks ............ 15 60 | Timber dam, 9 by 120.. 
6 | River Falls: wee ee dO © cece ceee cece eee ee 39 140 | Timber dam, 
TT }....-. do .............. | Geo. Fortune, mill and eleva- . 

0) 8 ' 40 | Timber dam, 4 by 210.. 
8 |......d0.............. | Pratrie mill and elevator... 14 60 , Timber dam, 12 by 180. 

: 9 7 miles above River {| Clapp’s mill ................ |. 10 |........| Damout. 
alls. . | 

10 | South Branch, sec. 1, | W. H. Putnam, feed and flour 50 30 | Timber dam, 26 by 114. 
T. 27 N., R.19 W. 

11 | 1 mile above No. 10.. | Glass Bros’, manufacturers. 14 |.... . 
12 | Balsom Lake .. ween J. W. Park, lumber and flour| teseeees 180 

1 Figures are low-water estimates. Nos. 1 and 5-12 developed ; 2-4, undeveloped. _ a -
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| LAKE SUPERIOR DRAINAGE SYSTEM. 

| ToroGRAPHY. | | 

The watershed which limits the area of Lake Superior drainage in | 

Wisconsin varies in elevation (above the level of Lake Superior) 

from 600 feet near the Minnesota line to over 1,000 feet near the 

Michigan line. Its average distance from Lake Superior is only 30 

| miles. For this reason the rivers are comparatively small; but owing 

tc the fact that their large fall of 600 to 1,000 feet, is largely con- | 

 centrated at a few points they offer many opportunities for water- | 

power development. From a point near the center of the watershed | 

a wide and nearly flat tableland, of which Bayfield Peninsula and 

| | the Apostle Islands form the northern prolongation, separates the 

a drainage into eastern and western sections of nearly equal area. In 

| both of these sections three distinct belts of topography are usually — | 

distinguished. The southernmost belt consists of a plateau in large | 

‘ part covered with swamps and lakes and is so flat that in many cases | 

the water from the same swamps and lakes may flow either north 

to Lake Superior or south to the Mississippi. 

From this flat watershed the descent northward is gradual until 

a range of mountains from 600 to 900 feet above the level of Lake 

Superior is reached. The northern slope of these mountains is much 

steeper than their southern slope, forming a marked though not | 

continuous escarpment. | : - 

In the western section these mountains, known as Douglas Copper | 

. Range, reach a height of 400 to 600 feet above the lake and have « 

width of 1 to 4 miles. They extend in an eastnortheast direction, 

| | gradually merging into the Bayfield moraine. From the crest of the 

, mountains there is a sudden descent of 300 to 400 feet, caused by a 

faulting of the rocks. The Lake Superior rivers break through the
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ridges at this point, and here the greatest opportunities for water- | 

power development are to be found. 

In the eastern section the mountains, called the Penokee Iron 
Range, extend from a point on the Michigan boundary, 12 miles . 

from Lake Superior, in a southwesterly direction for about 35 miles, - . 
| | gradually merging into the plateau. As in the western section, | 

| many falls and rapids occur in breaking through the hard “Huro- : 
| nian” rocks of which the range is composed. Smaller falls continue | 

for a distance of 5 to 6 miles after crossing the Penokee Range, or | 
| | until the Copper Range has been crossed. | | | 

| | To the north of the highlands and extending with a gradual slope 

northward to the shores of Lake Superior lies a plain with a width | 

of 5 to 15 miles. Its northern portion reaches an elevation of 100 

| "to 200 feet above Lake Superior or 700 to 800 feet above the sea. 

‘The entire belt is underlain by till and deep layers of red clays some- | 

, times mixed with sand. ‘The rivers, both large and small, have cut 

deep and narrow banks in the clay soil. As a result the surface is | 

carved in every direction by narrow water courses whose steep sides 

have a height of 25 to 100 feet, making railroad and highway con- | 
struction expensive. Very few swamps are found in this lowland 

| area. Because of the gradual slope of the shallow rivers opportuni- | 

ties for water-power development in this belt are rare. In many - 

cases, however, there are important falls at the immediate mouths of 

| the rivers and over the red sandstone. 7 7 | 

oo : WateR Powers. | 

— GENERAL STATEMENT. - | 

| Owing to the faci that the rivers of the Lake Superior system in 

| Wisconsin have a total fall of 400 to 1,000 feet in the narrow belt of 

- 80 miles separating the plateau region in which they rise from Lake : 

, Superior, their currents are characteristically rapid. As a result the | 

rainfall is quickly discharged, the streams alternating between small | 

creeks and torrential rivers. While the storage of surplus waters is ° 

important everywhere in the State for the economical development of 

| water power, it is here doubly so. The fact that the most important 

| falls and rapids are in the upper half of the drainage area increases 

the difficulty of storing a large proportion of the rainfall. With o — |
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storage of less than 5 to 15 per cent of the rainfall most of the rivers 
would furnish at low water an insignificant flow. | 

- Raintall data regarding this drainage area are scanty, but sufficient . 
| _ to show that the rainfall increases from the lake to the highlands. 

This fact is strikingly shown by the precipitation map published by | | 

the United States Weather Bureau. It is here seen that the rainfall 

| increases southward at the average rate of about 5 inches every 25 | 

miles, the maximum not being reached until after the highlands are , 

| passed. That fact has an important bearing on the value of the water 

| * powers, because, as already stated, it suggests the location of reser- | 

| : voirs to a large extent in this region of greatest rainfall. The most ) 

important water powers occur near the Copper ranges and the Peno- 

kee Iron Range, where future mining operations may render them of 

~ much economic importance. | | 

| ST. LOUIS RIVER. . 

Although the water powers of St. Louis River lie outside the State, 

| they are located so near.the Wisconsin boundary that development 
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Fig. 14.—Plan of canal of Great Northern Power Company on St. Lotis River.
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RAPIDS AND DAM OF THE GREAT NORTHERN POWER CO0.’S, NEAR SUPERIOR, WIS. 

| 365 feet head, now developed. 

|
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contemplates their extensive use in Superior and other Wisconsin 
| cities. An important feature of St. Louis River is the concentra- | 

oo tion of its descent in the lower reaches, where its volume is greatest. 
This provides opportunities for water power, which, if distributed . 
among its smaller tributaries would be in large part wasted. The 

| upper portions of St. Louis River are sluggish, flowing through many 
lakes and swamps, but as the waters near the lake their speed is in- | 
creased until at a point about 22 miles from Lake Superior, just 
above Fond du Lac, there is a series of falls and rapids extending | 
6 miles upstream from a point 2 miles from the Wisconsin boundary. 
In this distance of 6 miles the river descends 456 feet in a series of 

_ wild leaps over the upturned ledges of slate rock, forming a water 
| : power which has few superiors in the West. This power and the 

| riparian rights are owned by the Great Northern Power Company. 
The present practice in the design of hydro-electric plants of pro- | : 

_ viding generating units and auxiliary apparatus of large capacity 
Instead of the multiplication of smaller machines is well illustrated 
in the Great Northern Power Company’s plant. __ | 

This water power: plant, situated near Superior, Wisconsin, on 
the St. Louis River and now under construction, is second only to 
the great hydraulic plants at Niagara for, when fully completed, it 
will call for the generation of 200,000 h. p. 

The initial equipment, now under way, is for 30,000 h. p-, with an | 
ultimate capacity at this station of 80,000 h. p. Power from this © 

| | p'ant will be transmitted 14 miles to Duluth and Superior but, 
eventually, it is planned to transmit power 50 to 75 miles for the | 
operation of the great Mesabi and Vermillion iron ranges. | 

| _ The relative positions of the power house, dam reservoirs, etc., 
are shown in Figure 14. From the head gates to the power house is 

, a distance of 2.8 miles, about two miles of which is canal and fore- 
| bay. Over the remaining distance the water is carried through 3,800 | 

| | feet of waod stave pipe and about 1,000 feet of seven-foot: steel pipe 
for each water wheel unit of 10,000 horse power. The total head. | 
thus developed is 365 feet. | | 
A complete account of the electrical installation may be found in 

the Electrical World of July 28th, 1906. <A view of the dam at the . 
head of the rapids and the rapids below is shown in Plate XLIYV.
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NEMADJI AND BLACK RIVERS.” - , | 

Unlike other rivers of the Lake Superior watershed, Nemadji. 
a River flows northeast instead of north and does not rise in an elevated 

region. As a result it is devoid of important rapids or falls suitable 
for water power. | | | 

- Black River, the most important tributary of the Nemadji, rises : 

| . in an elevated country, its source being in a lake on the Minnesota _ : 

. boundary. It flows north and empties into Nemadji River about 10 . 

| miles from Lake Superior at an elevation of only 20 feet above the 

lake. In the upper two-thirds of its length Black River flows 

, through many tamarack and cedar swamps, which give to its waters 

a distinct color and taste. Up to about 4 miles from the Douglas 

| - Copper Range it occupies a wide valley with small descent. As this. 

. range is approached the valley narrows and its gradient increases. 

In the SE. 14 Sec. 28, T. 47 N., R. 14 W. the hard layers of the _ 

| -“Keweenawan” rocks cross the river, producing a vertical fall of 31 | 

a feet. A total head of 160 feet? could easily be obtained here for a 

dam site. A view of these falls is shown in Plate XLVI.. As Black 

| River has a drainage area of 80 square miles above these falls, an | 

assumed run-off of 0.4 second-foot per square mile gives 560 theoreti- _ | 

cal horsepower. A company was formed some time ago to improve 

| this power, and a franchise was secured from the city of Superior 

for lighting by electricity, but no construction has yet been done. 

The water at the head of the upper rapids is 387 feet above Lake — 

: Superior; at their foot, 50 yards beyond, the elevation is 227 feet. 

- From this point the river passes for nearly a mile through a gorge 

| - 100 to 170 feet deep, below which the walls of the gorge are less: — 

| elevated above the stream, but the current is very rapid until it joins. 

| Nemadji River 4 miles below. From the foot of Black River Falls 

to the junction with the Nemadji the total descent is 200 feet, an. 

a average of 50 feet to the mile. | : 

| BOIS BRULE RIVER. | | | . | 

| Though over 33 miles long, Bois Brule River has a drainage area of : 

cnly 200 square miles, practically all of which is in the: highland . 

| - district. It rises in a swamp, near St. Croix Lake, at an elevation of 

prot RD Trting, Geology of Wisconsin, vol 3 10.8 ns Superior BIVORS U* | 
2 Sweet, E. T., Geol. Wisconsin, vol. 3, 1880, p. 319.
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- 420 feet above the level of Lake Superior. In Stee. 15, T. 46 N., R. 

7 10 W., at the Dalles, Bois Brule River is only 25 feet wide, with banks | 

of clay and bowlders averaging 8 feet in height. Near this point 

there are swift rapids, with a total descent of about 15 feet in 200 | 

, yards. Similar rapids about 3 miles farther north, near the town- 

ship line, continue as far as the mouth of Nebagemain River, the 

most important tributary of the Bois Brule, in Sec. 27, T. 47 N., RB. | | 

| | 10 W. For the next 10 or 12 miles the current is very sluggish un- 

| | til the head of the lower rapids is reached, in Sec. 26, T. 48 N., R. | 

| 10 W. From this point to within 1.5 miles of Lake Superior rapids | 

| and small falls (the largest being 4 or 5 feet in height) occur almost | | 
continuously. These descend an aggregate of 200 feet over “Keween- 

: awan” eruptives and sandstones. By constructing dams at the out- 

lets of Lakes Nebagemain and Minnesung the surplus water could 

be held back and used at times of low water, thus adding greatly to 

the value of the water powers on the river. At present there are no 

: dams. Mr. Howard Thomas, city engineer of Superior, Wis., states , 

that the normal discharge of this river is 100 second-feet and that 

at several points heads of 40 feet could be obtained by dams between 

bluffs or with dams and flumes along the banks. Such a head would 

give 450 theoretical horsepower. Because of its comparatively small 

watershed and the fact that the river is fed very largely by springs it, 

is not subject to freshets. | | 

| MONTREAL AND GOGOSHUNGUN RIVERS. | | 

For nearly its entire length Montreal River forms a part of the 

Michigan-Wisconsin boundary. It rises in a tangle of lakes and tam- 

_ arack swamps near the boundary line at an elevation of about 1,600 

| feet above sea level, or 1,000 feet above Lake Superior. Its length , 

is 50 miles, the highest gradient being concentrated in the last quarter : 
of this distance... This exception to the general rule of the Lake Su- | 

| perior drainage area is due to the fact that here the Penokee Iron 

Range and its associated highlands of the ‘““Keweenawan” series ap- 

| proach Lake Superior within a distance of only 3 miles, leaving no 
| lowland region. | , 

About 1,800 feet from its mouth, on the north line of Sec. 7, T. 

47 N., R. 1 E., is a vertical fall of 35 feet over sandstone. It is 

7 | stated’ by an officer of the Duluth, South Shore and Atlantic Railway 

that a head of 55 feet could be developed here by constructing a flume
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100 feet long. Because of the lakes and swamps at the headwaters 

| of this river it is likely that at least 5 per cent of the annual rain- 

| fall could be stored in reservoirs. This would give, from its 280 | 

square miles of drainage area, an ordinary tlow of 140 second-feet, 

| equivalent, with a head of 55 feet, to 868 theoretical horsepower. In 

| the last five-eighths of a mile of its course Montreal River descends 90 . 

feet. he railway official mentioned above also states that another 

power site is located in- the NW. 14 SW. 14 Sec. 21, T. 47 N., R. 1 

E., at falls of 60 feet over the crystalline rocks. As the banks are 

| high, a 20-foot dam, with a flume 250 feet long, would develop a | , 

head of 80 feet.. Both of the above powers are within 4 miles of the 

Duluth, South Shore and Atlantic Railway. At Ironwood, about | 

: 2 miles above these falls, the river has an elevation of 880 feet. In 

the 5 miles above Ironwood the river descends only 30 feet, and for the = 
remainder of its upper reaches its current is slow. At-all the rapids | 

| on this river the conditions are favorable for the building of dams. 

Under date of April 9, 1907, Edward P. Burch, consulting en- 

gineer, writes that his surveys of Montreal River near Saxton Falls 

| - showed that a dam with 120 foot head was feasible. His measure- | 

ments of the discharge of Montreal River during the winter of 1906 

and 7 showed a minimum flow of 102 cubic feet per second. Survey 

| _ for reservoirs on headwaters of this river have also been made which © 

| show that a system of reservoirs can be constructed at moderate cost. 

The Gogoshungun, a branch of the Montreal, is nearly as large as 

~ the upper Montreal, being about 30 miles long. Its total descent 1s | 

| 500 feet. Until the river reaches the Penokee Range its current is 

sluggish, being bordered by swamps. In its passage through the 

- mountains, in Sec. 27, T. 46 N., R. 2 E., a number of rapids and falis 

| occur. : 

: BAD RIVER, 

MAIN RIVER. 

> a The sources of Bad River lie in large swamps 8 miles south of the 

Penokee Iron Range, at an elevation of 900 feet above the level of 

| Lake Superior. In this distance of 8 miles its descent is 110 feet, but 

its course is sinuous, as may be inferred from the fact that the Wis- 

consin Central Railway is forced to cross it eight times. About 11% 

miles above Mellen are rapids called Copper Falls, which have a total - 

| descent of about 60 feet (Pl. XLVII.) The river at this point has
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a drainage area of about 144 square miles. According to a survey, , \ 

5 per cent of the annual rainfall could be easily stored in dams near | 

the headwaters, which should provide an ordinary flow of 68 second- 

feet, equivalent to 460 theoretical horsepower. 

“Near the Penokee Range Bad River enters a gorge of pinkish grau- | | 

ites, narrowing in places to a width of 10 feet and descending 20 feet 

| in 30 rods, with a total descent of 50 feet in three-fourths of a mile. , 

| The river then widens and continues with reduced grade until Pe- 

- nokee Gap is reached, when it again contracts. Coming into contact 

| with the “Huronian” rocks, it flows along their strike. In the next 

| four miles occur many rapids and several falls, including one of 

7 35 feet.” In ihe next 1,000 feet, in which the river descends 40 : 

| feet, Tylers Fork, the most important tributary, is reached. Directly — 
| at the junction Tylers Fork has a fall of 45 feet over the wall of a 

| gorge 65 feet deep. This is in Sec. 17, T. 45 N., Ro 2 W. A a 
a competent engineer, reporting on this water power, states that dams | 

could develop here a head of about 120 feet. This tributary drain- 

| age area is given at 234 square miles. On the assumption that the | 
rainfall is only 32 inches and that reservoirs can be made to store 15 | 
per cent of the rainfall, it was estimated that the river would’ fur- 

: nish a continuous flow of 206 second-feet, equivalent to about 3,000 
| theoretical horsepower. It was proposed to conduct this power elec- | 

7 trically to Ashland. See Plate XLVIII for view of falls. 
In the next 1,000 feet below Tylers Fork the river flows through a | 

; rocky gorge 100 feet deep, beyond which the rocks disappear and the | | 
stream flows between high banks of red clay, the ground rising rapidly 
on both sides. The total descent in Sec. 17 is probably 135 feet. In 

a the next 6 miles of its sinuous coursa, to the mouth of Maringouin 
| River, the river descends about 30 feet to the mile. Both rivers at 

their confluence are broad and deep, with slow-moving, muddy cur- | 
| _ rents and wide bottom lands—conditions which continue to the mouth 

, of Bad River. | | 
, Farther north, 214 miles from this junction, Bad River receives . ~ 

the waters of Potato River. At this point its elevation is 80 feet 
7 above the level of Lake Superior. In Sec. 25, T. 47 N., RB. 3 W., oc- 

| cur some small falls, of 1 or 2 feet,. over red sandstone and shale, a 
which continue for perhaps 2 miles. Below these falls Bad River | 

| continues sluggish, deep, and tortuous, with bold and high clay banks, | | 
| until White River is reached. For the remainder of its course the - 

river finds its way to Lake Superior through swamps. 
: 17
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| TRIBUTARIES. | | 

The principal tributaries of Bad River, named in order from its | 

| mouth, are as follows: White River entering from the west; Potato 

River from the east; Maringouin or Mosquito River from the west, 

and Tylers Fork from the east. = | 

- White River.—This river, the largest tributary of Bad River, 

has a total length of about 45 miles, and drains an area of 400 square 

miles. It rises in Long Lake, at about 700 feet above the level of 

Lake Superior. Most of its descent.is concentrated in its upper waters, | 

| ‘where its discharge is least. It pursues a general northeasterly course 

: with many windings through high and steep clay banks, like those de- | 
scribed on Bad River. Its only considerable falls are in Sec. 6, T. 46 

 N., R. 4 W., where the river was originally obstructed by the edges 

os - of southward-dipping rocks. A dam with a 20-foot head has been 

: maintained here for several years, and until October, 1903, furnished 

the power to run a paper mill. At that time the mill burned. The 

| White River Power Company, of Rhinelander, Wisconsin, is now, 
, , November, 1906, engaged in further developing this same power. A | 

concrete dam carrying a head of 32 feet is being built in Sec. 6, T. | 

46, R. 4 W. and it is planned to have the contract completed and the | 

machinery in. operation by September, 1907. The water. will be car- 

ried by a 9 foot pipe from the dam to a point 1,400 feet lower down : 

stream. The turbine installation will consist of 2 pair of twin wheels | 

each unit capable of developing 900 H. P. and directly connected to 

500 K. W. generators. The current will be transmitted to Ashland | 

, and leased for power and lighting purposes. The owners estimate a 

| minimum power of 1,000 H. P. The officers of the company are 

| A. W. Shelton, President; C. A. Wixson, Secretary, and E. A. Ed- | 

- monds, Treasurer. , | , | - | 

_ Maringouin River—Maringouin River, sometimes also called Mar- 

ingo (Mosquito) River, has a total length of about 40 miles and 

drains an area of 231 square miles. Four miles from its source it 

crosses the Penokee Range. Here, in the NW. 14 See. 93, T. 44 N., | 

R. 5 W., the river descends, in a series of three falls, a total distance 

| of 65 feet within a few rods. The two upper falls, of 15 and 25 feet, 

respectively, are.only 50 feet apart. Nothing but the limited amount _ 

of water prevents this from being a valuable water power. For the 
. remainder of its course the river is devoid of falls or rapids flowing | 

between high clay banks. | | :
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Within 6 miles of its junction with Red River, the Maringouin re- | 
celves several rapid tributaries, the most important of which is Bruns- 
weiler Creek. ‘This creek rises in the same swamp with Maringouin , a 
River, but, unlike it, has important falls north of the “Huronian” 

| hills. Until Bladder Lake is passed in Sec. 11, T. 44 N., R. 4 W,, | 
the current is sluggish. The outlet of this lake is only 6 feet wide, | 

, with rock walls on either side. A dam which would greatly raise 
the water in the lake could be constructed here at slight expense. At : 

_ the outlet of the lake there is a long series of chutes and rapids for a 
distance of over 6 miles. In this stretch the creek flows through a . 

| narrow valley with steep, rocky hills. The last important descent | 
| occurs near the north line of Sec. 22, T. 45 N., R. 4 E., where the | | 

po stream leaves the Copper Range, the slope being 30 feet in a distance | 
of 130 feet. | 

Tylers Fork.—This tributary is the only one which joins Bad River | 
| before the lowlands are reached. Tylers Fork, nevertheless, has a 

| length of 30 miles and a total descent of 700 feet. Until it reaches | 
the Penokee Range its current is sluggish. In the NE. 4 Sec. 33 T. 
45 N., R. 1 W., the river falls 20 feet over the hard “Huronian” 
rock. Less than a mile farther on, in Sec. 28, occurs a series of low 7 
falls over black slate, the descent being 20 feet in a distance of 800 | 
feet. On the north line of sec. 20:the river surface is 760 feet above | | 
the level of Lake Superior. In the next 10 miles of its course it de- 

| scends 260 feet, but without any considerable rapids. On the west 
line of Sec. 15, T. 45 N., R. 2 W., the elevation of the water is 485 . 
feet. The current now becomes swifter and about a quarter of a | 
mile below the east line of Sec. 16 is a series of rapids which con- 
tinues to its junction with Bad River; ending in the 45-foot fall 

oe shown in Plate XLVIII. As these falls and rapids are within a : 
mile of the Wisconsin Central Railway, they seem destined to be- 

- come of some economic importance. | 
Potato River.—In its course of only 30 miles, Potato River has a 

| | descent of over 900 feet. The river is small until it is joined in See. 
15, T. 46 N., R. 1 W., by Little Potato River. From this confluence | 
a course nearly due west for 12 miles takes it to Bad River. Near 
the east line of Sec. 17, T. 46 N., R. 1 W., at 428 feet above the level 
of Lake Superior, is a series of ‘rapids followed by a series of cata- 
racts. ‘These rapids begin on the east line SE. 4 SW. V4 See. 17, T. | | 
46 N., R. 1 W., and are in the trap rock. In the next quarter mile 

| abrupt descents of 10, 4, and 40 feet occur, with swift water between.
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| A still larger fall of 60 feet or more is located near the west line | | 

of Sec. 17, and as the banks are high and precipitous, a suitable dam 

would.develop a head of nearly or quite 100 feet. On both sides of 

| the west line of Sec. 17, about 2,000 feet north of the southwest cor- | 

ner, is a series of bold falls having a total descent of 80 feet in a dis- 

tance of 500 feet, with two leaps of 25 feet and 32 feet respectively. 

The total fall in Secs. 17 and 18 is 170 feet. These falls, being over : 

solid rock of conglomerate and sandstone, furnish ideal conditions for 

dams. Below Sec. 18 the river course is tortuous and slow. 

| MINOR RIVERS. — | | 

_ Aminicon, Middle, Poplar, and Iron rivers are small streams in 

Douglas County. They are all swift streams with many small falls, 

| -but are subject to great variations of flow, being insignificant at low 

water. A corporation known as the Iron River Water, Light and | 

Power Company has recently constructed a dam 135 feet long, with a 

head of 32 feet, on Iron River, in Sec. 22, T. 47 N., R. 10 W., the . 

intention being to install turbines of 1,000 horsepower, which will be 

transmitted to near-by towns. | 

RAILROADS. | 

— All the falls which occur near the Penokee Range on Bad River and 

Tylers Fork are near the Wisconsin Central Railway. Montreal 

and White rivers are crossed by the Duluth, South Shore and Atlan- 

tic, the Chicago and Northwestern, and the Wisconsin Central vail- 

| ways. The western half of the Lake Superior watershed has good 

| transportation facilities. Branches of the Great Northern Railway 

cross the valley of Black River and follow the valley of Nemadji 

River. Besides these the drainage is crossed by the Northern Pacific, 

) - the Chicago, St. Paul, Minneapolis and Omaha, and the Minneapolis, , 

| St. Paul, and Sault Ste. Marie railways, and by minor logging roads.
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PRESENT CONDITIONS. | 

| _ It is perfectly manifest that water powers can be of only potential | 
economic importance until the region in which they are situated be- 
comes populated and developed. . | | | 

| The building of cities and the clearing up of farms is followed in oe 
turn by the creation of railroads and other means of transportation. 

| These changes combine to create a demand for power, while the rail- 
roads provide means for both getting in the raw materials for use | 
in manufacture, and also for delivering to distant buyers the manu- 
factured products. . | | 

| The water powers of southern Wisconsin are noteworthy for their 
wide and uniform distribution rather than for their great size. 

The only large river in this region is the Wisconsin and even this 
has so moderate a fall and so wide a valley as to afford only two op- 
portunities for development. The shorter rivers with few exceptions 

| have fairly rapid fall, which compensates for their lack in volume. 
| But while the settlement and cultivation of this region have called | 

| into, use the many water powers on these streams, the same cultiva- 
tion has resulted in appreciably lessening these same powers. 

: The number of mills which have been burned down or allowed to 
_ stand idle and decay during the past decade furnish abundant proof 

. of this condition. A brief statement of the most important elements | 
contributing to this condition is not without interest. 

1. The clearing of the forests and the general draining of many 
swamps and marshes which formerly conserved the water have al- 

| lowed the storm water to reach the rivers in much shorter time. This 
| has resulted in greatly increasing the size of the freshets and in cor- 

respondingly decreasing the low water flow in the rivers. | 
The freshets have largely increased the difficulty and expense of 

keeping the dams in repair. The decrease in the low water flow has |
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caused the installation of many steam plants to supplement the water 

_ power during the period of low water. ‘This duplication of power 

| plants has been a potent cause for the neglect of the water powers. | 

- 2. The cultivation of the valley lands has resulted in the freshets | 

| carrying increasingly larger amounts of silt into the rivers, which in 

the course of many years settle in the ponds, thereby seriously de- 

creasing the pondage. | | 
3. Again many of the dams were built and originally used for 

sawing lumber. With the clearing away of the forest such of these 

_ dams as could not be diverted to other purposes were necessarily aban- 

doned and allowed to decay. 

4, Before the great milling industries of Minneapolis and other | 

| cities became so developed as to furnish the present large proportion | 

of flour for this and other states, many dams were used to grind the 

| | flour products needed by the people of their neighborhood, but at 

: present these small industries find it increasingly difficult to compete 

with the great corporations mentioned above. 

5. Another cause for the decline of the smaller water powers has 

come from rapid appreciation in value of the neighboring farm lands. | 

In many cases the value of the flooded lands, for agricultural pur- 

poses, was greatly in excess of the value of the water power. This 

| condition has naturally resulted in the purchase of many dams by 

the adjacent riparian owners followed by the destruction of the data - ) 

and the addition of its overflowed lands to the holdings of the farmers. 

But it must not be understood that all the many changes incidental - 

| to the development of the state have resulted alone in the detriment __ 

| of the water power. With the waning of lumber and flouring inter- 

| ests mentioned above, has come the development of many new an 

varied manufactures all requiring power, while the decrease in freight 

rates has certainly contributed largely to their establishment. 

Probably the most important users of water power of recent in- 

| stallation, are the paper and woolen mills and the electric light and 

traction companies. The increased possibilities of water power due 

to the use of electric transmission are difficult to overestimate. This : 

improvement renders it possible to generate power at a distant point ° 

where power is found in great quantities and transmit it to other 

localities where transportation or other facilities render it more valu- . 

. able. A good example of this fact is seen in the proposed develop- ) 

ment of about 10,000 horsepower at the little town of Kilbourn on
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the Wisconsin River and its distribution in Madison fifty miles dis 8 8 8 
tant as well as to the smaller cities between, now under construction. 

. The cheaper generation of water power should result in the general _ | 
supply of the electric light and power at a much cheaper rate than : 
that which comes from steam dependent upon distant coal mines. In 
this connection it must not be overlooked that the tendency of the 
price of the coal is always to rise, due both to the increase in miners’ | 

| wages and the increasing difficulty of mining the coal. | 
_ In order that the people, and not alone a few corporations, may 

profit by the cheapness of water power it is necessary that-.he charters 

granted to such corporations shall carefully guard the interests of the 

| entire people. It is to be regretted that this has not always been 

| done in the past. | | 

| a A second way in which the improvements of electric transmission 

| of power is manifest is seen in the joining by wire of a number of 

relatively small powers on the same or adjacent rivers and the trans- 

mission of the combined power to the same central plant, where it 

_ can be used to greatest profit and economic advantage. In this way | 

a number of relatively insignificant powers can be combined to pro- 

se duce a valuable power. <A good example for such a combination is / 

_ found on Cedar Creek above Mayfield. 

| UNDERGROUND WATERS." _ | | 

The source of water supply for the crystalline region, with the | 

exception of some of the sandstones of the Keweenawan epoch and 

softer horizons of the Huronian, is restricted chiefly to the over- 

| lying bed of drift. This area as a whole has a very poorly developed | 

_ drainage. The water table in most cases lies near the surface. 

Deep wells are seldom needed in this sparsely settled region. Cool, 
soft, and comparatively pure water may easily be obtained from the | 
numerous springs, small streams, ponds, rivers, and lakes. | 

_ “Potsdam Sandstone.—The greatest of the rock water horizons of 
this area, and the one that universally furnishes a large supply of 
water, is the Potsdam sandstone, which nearly surrounds the crystal- 

| line rocks. To the south and east this formation is the great source . | 
of the artesian waters found scattered over the district. On the north : | 
a few records show that waters from its beds rise considerably above 

| the level of Lake Superior. The impervious interbedded shales of | | 

1 See bulletin 114, U. S. Geological Survey, page 283.
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: the formation furnish ideal conditions for a good artesian supply | 

° at many places within the outcrop area itself. The shales, though | 

not every where present, often gives rise to several separate horizons | 

of water-bearing rock. Wells of this nature may be found at Sparta, 

Whitehall, Durand, and numerous other places in Wisconsin. Al- 

: though the water from this formation does not reach the surface in 

| many places, owing to the topography, it is always abundant, and 

may be depended upon as a supply for city purposes. On account of 

| the advanced erosion and deep-cut valleys the entire Potsdam area west _ 

of Green Bay and north of Wisconsin River does not obtain any ar- | 

tesilan water from beyond its own limits. Although water is abun- 

| dant everywhere the artesian flows of this area are confined to the 

Mississippi Valley and fits deeply eroded tributaries—St. Croix, | 
Chippewa, Trempealeau, La Crosse, Wisconsin, Kickapoo, and Bara- 

boo rivers—while on the east this artesian basin extends to Lake 

Michigan, and on the south ‘t passes under the Carboniferous depos- 

its. Whether artesian flows may be obtained depends largely upon 

the elevation above sea level. : 

Lower Magnesian Limestone.—Along the eastern margin several 

| water horizons are found above the Potsdam sandstone. Usually a 

sufficient supply for domestic use is obtained from the Lower Mag- 

nesian limestone, 50 to 100 feet from its top. In a few places this 

formation gives rise to flowing wells, which in some cases are caused 

| by water from the Potsdam sandstone filling the cracks and fissures 

of the Lower Magnesian. | 

. St. Peter Sandstone.—The second greatest horizon of the area is | 

the St. Peter sandstone. Although of less importance than the Pots- : 

dam, it furnishes an abundant supply of good water in the eastern and 

southeastern portions of the district. Northward it becomes of less ) 

importance, as it thins out and in many places pinches out entirely. 

In the southwestern part of the district artesian wells have generally 

~ not been obtained as the rivers cut through well into this formation. | 

However, in these parts the St. Peter sandstone always gives an abun- 

: dant supply of water for domestic uses. 

Galena-Trenton Limestone.—The Galena-Trenton limestone, like : 

the Lower Magnesian limestone, yields, in most cases, sufficient water 

for domestic use. It is seldom necessary’ to sink the wells more than 

. 100 or 150 feet, and in sogne cases a sufficient supply for small cities 

has been obtained at 75 feet. In some localities, notably north of 

| | Green Bay, this formation gives rise to flowing wells. In some cases
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7 it appears that the water of this formation is obtained from the un- | 

derlying St. Peter sandstone, the overlying Niagara limestone, ete. | 
Niagara Lvmestone-—The Niagara limestone, although hard, ~ | 

compact, and in places highly impervious, furnishes a copious supply. 

Water is usually obtained from fissures, joint planes, or crevices at 

a depth considerably less than 200 feet. The formation furnishes 

requisite artesian conditions, and in a great many instances, particu- 

larly along the eastern half of its extent, between Manitowoc and 

Milwaukee, many fine flows are obtained. | 

, _ Along the eastern margin of the district the artesian flows are con- 

fined to the vicinity of Lake Michigan and to a strip on each side of | 

all the valleys. In the Green Bay and Rock River basins are many 
of the flowing wells of the interior. The rapid weathering of the im- | 

pervious Cincinnati shale has reduced this part of the area to such a | 

Ho level that artesian waters might rise to the surface. | 

Lake Deposits.—Besides these deeper-seated waters and the waters 

“ coming from the lacustrine deposits along the shores of Lake Mich- a 

igan and Lake Superior, the area is well supplied with shallow under- 

| ground waters, commonly known as surface water. Surface wells are | 

| found by the score a!’ over the drift area and va~v in depths from : 

10 to 80 feet, and in some case, as along the Kettle Range in eastern | 

Wisconsin, reach a depth of 300 to 400 feet. Many of these wells 
| are not free from contamination, and during the last few years many 

have gone dry. In 1908, however, nearly all the wells formerly dry 

Oo had a good supply of water. Along some of the larger streams water | 
| is obtained from the river-washed sand and gravel by sinking wells 

from 10 to 40 feet. Many of these are open or drive wells ee 

SPRINGS. | 

Along both sides of the Kettle moraine glacial drift is the source 

of many fine surface springs and also of subterranean springs that | 

_ feed so many of the small lakes. Other strong springs from the drift 
_ are scattered over the district. In the northwestern part of the area 

these strong springs flow from the drift overlying the trap rock and in 
: many cases the water gushes forth in a small stream several feet wide 

and over a foot deep. So strong are some of these that they have 
been utilized for water power, as at St. Croix Falls, where a 35-horse 
power mill is operated by the water from a spring. Springs have their | 
source in the upper surface of the Cincinnati shale along the east
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ridge of the Green Bay and Rock River valleys or along the contact | 

| of the Niagara limestone and the Cincinnati shale. The impervious | 

" shale stops the descending waters flowing through the fissured Niagara | 

limestone, and it escapes at the first opportunity, producing innumer- 

able springs, both great and small, along the entire extent of this 

: marked and important contact. Much of the water from this source | 

never comes to the surface near the contact but flows underground 

through the sand and gravel beneath the red clay and gives rise to 

| some of the fountains found east of Fond du Lac. The other im- , 
| portant horizons are confined chiefly to the contact of the Potsdam 

sandstone and Lower Magnesian limestone and to the contact of the | 

a Galena-Trenton limestone and the St. Peter sandstone. In many 
| cases In western Wisconsin springs also arise from various horizons 

of the Potsdam sandstone.* | 

. 1 Bulletin 114, U. S. Geological Survey, pp. 287 to 240.
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MILWAUKEE RIVER. 2969 | 

| | TopoGRAPHY AND DRAINAGE. | 

The Milwaukee river rises in the glacial moraine known as the Ket- 
tle Range at a point only eight miles distant from the southern end 

7 _ of Lake Winnebago. After a course of 100 miles in a southern di- 
rection, 1t empties into Lake Michigan at Milwaukee. The last 35 

| miles of its length the river closely parallels the shore of Lake Mich- : 
| igan and at a distance of only one to four miles from it. The total 

area drained by the river is about 840 square miles. The following 

table gives a profile of the river. | . Oo | 

: Profile of Milwaukee River. | | 

: | Distance Descent. between 
. Eleva- points. 

No. Station. OO above rr 

From Batween | sea level. Per 
. mouth. | points. Total. mile. . 

| Miles. Miles. Feet. | Feet. Feet. | 

1 | Mouth at Milwaukee ............... 7 581.3 Lebecanees se eecceees . 
2} North Ave. Dam, Milwaukee, fcot 3.0 3.0 581.8 0.5 15 

. 3] North Ave. Dam, Milwaukee, crest 3,0 | 0.0 505.8 | 14.0 |........06 

4 | Burleight St., Milwaukee ......... 4.0 1.0 600.0 4.2 4.2 
5 | Silver Spring Dam, foot .......... 10.0 6.0 820.0 20.0 3.3 

6 | Silver Spring Dam, crest .......... 10.0 0.0 623.0 3.0 |.........06 

7) Dam No. 3, fOOt ....... cece ae cece 11.0 1.0 623.5 0.5 0.5 

8; Dam No. 3, Crest ............eee eens 11.0 0.0 . 629.5 A 
9|.W. % stake Sec. 7, T. 8 N., R. 2 . 

BL ccc cece cece sce cece ce ec en eenes 13.5 2.5 640.0 10.5 4.1 

10 | Thiensville Dam, foot .............. 18.5 5.0 647.2 TeX |r ccccceece . 

11 | Thiensville Dam, crest ............ 18.5 0.0 653.1 7! 2 

12|S. BE. % Sec. 1, T.-9, R. 21, E.... 23.0 4.5 660.0 «6.9 1.5 . 

13|% mile S. of mouth of Cedar 

. CTCOK oo ecc cece cece cece eecccccnvcess] 25.6 2.0 680.0 20.0 10.0 

14] Stone Quarry Dam, foot .......... 28.0 3.0 693.2 13.2% |....cccces 

15 {| Stone Quarry Dam, crest ......... QB.B Jicccccccceee 702.2 rr 

16 | Woolen Mill Dam, foot ............ 28.4 0.4 704.7 2.5 6.0 

17 | Woolen Mill Dam, crest ........... 2B.A |e ccccececees 715.7 4D |isccccseee 
18 |'Grafton Flour Mill Dam, foot.. 28.6 0.2 718.7 3.0 |.......00. 

19 | Grafton Flour Mill Dam, crest... 23.6 |... cee ee eee 732.0 13.3 [....ceeeee
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| Profile of Milwaukee River—Continued. , 

Distance. Descent between 
- Eleva- points. 

. tion 
No. Station. abuve | 

From Between | sea level. Per : 
| | mouth. peinuts. | Total. | mile. 

20 | Saukville .......ccececeeececeeeeeecees 33.7 5.1 744.8 2.8 | 2.6 
. 21 | Site of old Saukville dam ......... 34.4 0.7 747.2 2.4 |. 3.5 - 

. 221C., M. & St. Bridgen, of Sauk- . 

2 0 OC: aa 36.7 2.3 751.0 3.8 1.7 

23 | N. Une. Sec. 34, T, N., R. 21 H.. 41.0 4.3 7713.4 22.4 5.2 

24 {Fredonia dam, foot ............04- 42.4 1.4 776.0 2.6 1.9 

25 | Fredonia dam, crest ............... 42.4 [orcevevccece 781.2 ~ GiB focccccccce 

26|N. E. %S. E. % Sec. 6. T. 11, 

, R. 21 BH. coc c ccc cece ccc cece w eens 48. 5i 6.1 820.0 38.8 6.3 

27 | Newberg dam, foot ................ 50.5 2.0 884.9 14.9 7.5 

28 | Newberg dam, crest ............... BOLE [oscceeeeeeee 841.3 ee ee . 
29 | Myra ween keer ence eee et teen ence teens 54.5 4.0 |. 855.2 13.9 3.5 

30, N. E. %S. E. % Sec. 18, T. 11 
N., R. 2 H...... eee 58.5 4.0 860.0 4.8 1.2 

. 31 | 1 mile east of West Bend dam, 

. . FOOt Of oo... cee cece cece cece eee ees 60.5 2.0 876.0 16.0 8.0 

32 | 1 mile east of West Bend dam, | 
CLOSE Looe eee cece cece ete ce ee eee eene 60.5 0.0 883.0 TO focccccccee 

33 1C. & N. W. Ry. crossing, West . 

Bend 2... cece ccc cece cece cece ceces 61.5 1.0 883.3 0.3 0.3 

341 West Bend Dam, foot ............. 62.0 0.5 890.2: 6.9 13.8) 

35 | West Bend Dam, crest ben eee eee eees 62.0 0.0 901.6 11.4 |.........- 
86 | Barton Dam, foot .............ee eee 63'.5 1.5 902!.0! 0.4 0.03 

37] Barton Dam, crest ............... 63.5 0.0— 913.2 11.2 |.......... 

38 | C., N. W. Ry Bridge ..............]. 64.1 0.6 913.2 0.0. 0.0 

39 | Highway Bridge 2 miles south of 

Kewaskum ..... sc cece cece eee e eens 68.5 4.4 921.6 8.4 1.9 

40 | Kewaskum Dam, foot .............. 70.5 2.0 941.5 19.9 10.0 
, 41 | Kewaskum Dam, crest ............ 70.5 0.0 950.1 8.6 |.......... 

42 | Ry. Bridge 4 mi. north of Kewas- . 

KUM oe cece cece cc cee cer cc ec eeeeccesel 2 74.5 4.0 958.0 7.9 2.0 

43 | Ry. Bridge Sec. 22, T. 14 N., R. 

. : i RN 

Authority : 4, 5, 9, 12, 18, 26, 30, U.S. G.S. Topographicmanps. 42 and 430. & N. W. Ry. The ; 
remainder were determined by spirit levels ran from railroad datum by L. S. Smith and Ray 
Owen. 

Of the 370 feet fall between the crest of the Kewaskum dam and 

the mouth of the river only 122 feet are now developed. It will be 

seen from the following description that over 100 feet,more could be 

. cheaply developed by building nine new dams and raising six of the | 

7 present dams. | | 

The valley traversed by this river is underlaid by the Niagara 

limestone which crops out frequently in the bed of the river. The 

average fall of the river south of Kewaskum is 5.2 feet per mile quite 

uniformly distributed. .
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| While the size of this river does not entitle it to be ranked among. 
the large rivers of the state, its steep gradient, over 5 feet per mile 
and strategic location in so fertile and populous a region should : 
make its many water powers of unusual value. The increasing dif- - 
ficulty which the owners of the water powers have experienced in 
maintaining their dams in times of flood, together with the excep- 

| tionally low price of steam coal, due to cheap water freights, have to | 
a great extent neutralized the natural advantages stated above. A | 

| large proportion of the water powers are at present unused and many __ 
| _ of the remaining dams are greatly in need of repair. The following 

detail description of the water powers was derived from an actual sur- | 
vey supplemented by a study of the United States Geological survey 

| topographic maps of the river valley. 

| | Water Powers. — | | 

Milwaukee.—The first dam is situated in the city of Milwaukee | | 
about three miles from the mouth of the river. It is a stone dam | 
432 feet long and 14 feet high. Thirty years ago it was used to run 
a mill but was purchased by the city of Milwaukee and is now used 

to store water for flushing a sewer and for boating and bathing. It 

backs the water about 114 miles. : a 
. North Milwaukee Dam.—The second dam is located about seven : 

miles above the Milwaukee dam. It is a timber dam 180 feet long : | 
| with stone abutments and foundation and formerly developed a head 

| of about 4 feet. In March, 1905, a freshet washed out around this dam | 

and it is reported that the property will be sold at sheriff’s sale. Tur- | 

= _ bines of 45 horse-power are installed. | Steam power is also used. | 
The present owner is the Silver Spring Milling and Manufacturing | 
Company. This mill backs the water up about one mile to the next | 

= dam. | | 
| The third is a timber dam, 200 feet long, in good condition. Sixty 

horse-power turbines under a six foot head are used to run a flour | | 

and grist.mill. This head could not be increased. The owner is | 

Steffen Pieron. | | 

Thiensville Dam.—In the 7.5 miles between Thiensville and dam | 

number 3 the river falls about 17 feet, none of which is improved. 

| The topographic map of this stretch indicates that at least six feet of 
| this fall could be improved at reasonable expense. | |
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At Thiensville a timber dam 210 feet long, built in 1843 develops 

a head of 6.5 feet. Three 56 inch turbines develop about 100 horse- | 

power, used to run a flour and grist mill owned by P. J. Kroehnke. 

| By flooding about 200 acres an additional head of two feet could be 

| developed. The dam is in excellent condition, but was washed out 

in 1886. | 

Six and one-half miles above Thiensville, Cedar Creek joins the : 

inain river from the west adding a drainage area of 100 square miles. . 

Although the river falls about 35 feet in this length, good dam sites 

, are lacking because of the uniform flatness of the country. A head of | 

about 10 feet could be secured by a dam about 1,000 feet long on the 

| east and west quarter line of Section 6, Township 9 North, Range | 

22 East, and possibly also just below the mouth of Cedar Creek. 

GRAFTON POWERS. 

| In Sections 19 and 30, Township 10, North, Range 22 East in a | 

distance of about 1.5 miles from Grafton southward there is a fall of 

' about 40 feet between high banks. Of this fall 36 feet have been | 

improved by these dams, the lowest of which is the :— 

' Milwaukee Falls Lime Company Dam.—This is a rock filled dam, 

: 90 feet long, developing a head of 9 feet.. It lacks about 2 feet of 

backing the water to the foot of the next dam above. The power is | 

used to compress air for drilling in a near-by stone quarry and is 

owned by Edward Moellen, Grafton, Wisconsin. Formerly, this dain | 

| was two feet higher but the owners of the dam above compelled the 

owner to lower it 2 feet as a result of a lawsuit. | | 

| Sheboygan Knitting Company Dam.—The middle dam is located 

, only 1,800 feet above the last described dam. It is a plank and 

stone dam, 140 feet long, developing a head of 12 feet. Only one 60 

inch turbine has been installed. The power is owned by the She- 

boygan Knitting Company and is leased to the Wisconsin Hosiery __ | 

| Mill. The dam is in good condition. | 

- Upper Dam.—Only 1,000 feet above the middle dam is located the | 

_ upper dam at Grafton, a crib dam 160 feet long. This dam supplies ~ 

. power for a grist mill located near the west end of the dam and also | 

| | the Badger Woolen Mills located a little further down stream on the | 

| same race. The grist mill is owned by L. K. Ruck. The power is 

furnished by a 48 inch turbine under a 14 foot head. The owners 

| of the flour mill report that they are entitled to three-quarters of the |
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water. The Badger Woolen Mill is run by an old style 48 inch tur- | bine under a head of 15 feet. The dam and mills are in good condi- . tion. The banks are high enough to allow of several feet being added : to the dam without overflow. - 

| | Saukville Dam.—In the 5 miles between Saukville and Grafton | the river fall is only 15 feet. The river has low banks for this entire distance. Formerly a timber dam 200 feet long with a head of 6 7 | feet was maintained at Saukville but the freshet: of April, 1905, : _ washed out the dam. The mill has not been operated for many | years previous to 1905 and at the present time its roof has fallen in. | Fredonia Dam.—Between Saukville and Fredonia there are sev- | eral good unimproved dam sites all located in the upper four miles, . A dam with a 7 foot head was once located in Section 3, Township | North, Range 21 East, but the mill burned down. -At the south line | yO of Section 9, Township N orth, Range 21 East, a dam 200 feet wide oo oe with a levee of same length would develop a head nearly 15 feet. From the foot of the Fredonia dam to the bridge at Saukville, a — _ distance of 185 miles the river falls 31 feet. At Fredonia a dam, 225 | feet long with one 44 and one 48 inch turbine under a head of 5 feet, furnishes the power for a flour and feed mill. The owner, J. P. Pal- | | lanch has a charter for a 7 -5 foot dam. Two-thirds of this dam is ’ built of timber and stone and one-third of stone and concrete, all in 
the first class condition. | | OB | | | Newburg.—Two miles above F redonia the North Branch of the | oO : Milwaukee River joins the main stream adding about 180 square | . miles of drainage area. In the eight miles between the foot of New- burg and the crest of the Fredonia dams the river falls a total of 54 | : feet the greater part of which is concentrated in the upper half of this distance. At the present time none of this fall is developed,’ but the | larger part of this fall could be developed by the following three dams. | (a) A dam about a half mile below the mouth of the North Branch about 250 feet long with a short levee would develop from 10 to 15 feet, but would flood considerable meadow land. | | — (b) A still shorter dam above the highway bridge near the south line of Section 31, Township 12 North, Range 21 Kast. would develop 15 feet. without any considerable flooding, | | 

.,f Authority for this statement is the -United States Geological Survey topographic 

| 18 | |
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(c) A short dam in the southeast quarter of Section 6, Township 

| 11 North, Range 21 East would develop about 12 feet without serious 

flooding. 

Just above the bridge at Newburg is a timber dam 135 feet long 

and 8 feet high owned by Schumer and Stahl. This dam was first 

built in 1850 and partly rebuilt 12 years ago. The dam was repaired 

in the summer of 1905 and is now in good condition. The power 

is used to run a feed mill and saw mill both on the same race. At the . 

feed mill two 42 inch and one 26 inch turbines are installed while at 

the saw mill the power is generated by two 42 inch and one 20 inch 

turbines all under a head of 12 feet. It seems likely that nearly two : 

feet could be added to the height of the dam but considerable land : 

would be thereby flooded. | , 

| In the ten miles above the foot of Newburg dam the river has a 

erade of 4 feet to the mile. For the entire distance the river hasa 

- sinuous course between comparatively low banks with little opportu- 

_ nity for a dam site. | 

WEST BEND POWERS. 7 

Tn the next stretch of three or four miles the river changes from | 

a southern to a nearly eastern course and in doing so breaks through a 

glacial moraine. This resulted in a fall of about 10 feet to the mile 

for this distance and originally included several rapids, now improved 

by three dams, located at Barton, West Bend, and one mile east of 

West Bend. The last will now be described. | 

: This is a timber dam about 260 feet. long including wings and in | 

December, 1905, had a head of 7.3 feet. The banks are high and at 

east 3 feet could be added to the present head without flooding or in- 

terfering with the West Bend dam. The power was formerly used 19 

run a flour and feed mill but at the present time is not running. 

One and a half miles above this mill is located the West Bend dam 

, and mill owned by Adam Kuchlthau. This is a timber dam 180 feet 

long and 8 feet high and is in good condition. The water is delivered 

| to the mill by a long race which increases the head to 11 feet. This 

head could not be raised, as at present it backs the water nearly to the 

: dam above at Barton. | | 

One 90 inch and one 50 inch turbine furnish the power for both 

the flour mill and the city electric light plant, the latter supplemented 

by steam when needed. This dam has the largest pondage of any dam > 

| | on the river. |
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Barton Dam.—This dam is located only a little over a mile above 
West Bend, and like the latter dam is only a few rods from the Chi- 
cago and Northwestern Railroad. The stone and timber dam is 170 
feet long and is now in good condition. With one foot of flash boards | 
it develops a head of about 12 feet. The turbine installation consists | 

| in three Laffel wheels 48, 42, and 30 inches in diameter. The power 
_ is used to run a flour and feed mill owned by William F. Gadow. As 

| the banks are high the dam could be raised two feet without flooding. | 
This would back the water to the site of the next dam above. The | 

' drainage area at this point is 160 square miles. : 
Young America.—Only a mile above Barton was formerly located, | 

| | the Young America dam. This mill had a head of about 8 feet, but: | 
- the dam is now out and both mill and town deserted. | | 

_ Kewaskum Dam.—From the crest of the Kewaskum dam 7 miles 
above Barton to the crest of the Barton dam the river falls a total 
of 37 feet. Only 7 feet of this is at present developed and even that. 
is not used. The river flows between low banks with few dam sites. 
The best dam site in this distance is that at Young America described | 
above. A fairly good dam site is located just above the highway 

bridge two miles south of Kewaskum. A short dam would here de- 
velop a head of about 10 feet. | 

| At Kewaskum an earth and timber dam 130 feet long in fair con- 
dition develops a head of 8.5 feet. A 54 inch turbine was here in- 
stalled 30 years ago and used to run a grist mill. The mill property 

| belongs to Backus and Stark, but at present no use is made of it. The 
drainage area above Kewaskum is 100 square miles. a 

Tributaries.—The principal tributaries of the Milwaukee river are 7 
Cedar Creek, East Branch, and Menominee rivers. Tn general, it 
may be said that the gradient of the tributaries is greater than that 
of the main river. | 

| TRIBUTARIES OF MILWAUKEE River. | | a 

| CEDAR CREEK. | | 

Cedar Creek has a drainage area of 100 square miles. Its source 
is in Cedar and Little Cedar Lakes at an elevation of about 1,030 : 
feet and after an easterly course of thirty miles joins the Milwaukee 

: river near Cedarsburg at an elevation of about 685 feet. Of the total : | 
fall of 350 feet about 250 are concentrated in two short stretches, _ 

| about 140 feet being located in the 2.5 miles from Cedar Creek east-
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an - 

ward and 108 feet in the 4.7 miles about the mouth. The lower con- 
: centration occurs in the Niagara limestone, but the upper consists 

in boulder rapids where the river breaks through the terminal 
‘moraine. 

| The following table gives a profile of the entire river. 

oe Profile of Cedar Creek. 

. . . . | Descent between - 
. ; Distance | Distance | Elevation points. 

No. . Description of station, from between | above sea 
mouth. | stations. level. 

Total. |Per mile. 

Miles. Miles. Feet. Feet. Feet. 

1] Mouth of river, Cedarburg ....... - 0.0 soeecenesal G35. fe cee eee cee l eee e eens 7 

2) See. 35, T. 10 N., R. 21 HB. foot 

GAM ne eee c cece cece ces ceeee cannes 1.0 1.0 687. 2.0 2.0 

3! Sec. 35, T. 10 N., R. 21 crest, 

6 E55 00 1.0 0.0 699.5 12.5. |.......... 

4| Backwater of, above dam ......... 1.5 0.5 699.5 0.0 0.0 

| 5| Eh. % post sec. 26, T. 10 N., R. 21.| | 

Bin cece ccc ccc cece ccc cect ee cneeeeees 2.8 1.3 720.0 20.5 16.0 

6 | Dam 2, nail factory, below ....... 3.0 0.2 729.7 9.7 48.5 
7 | Dam 2, nail factory, crest ......... 3.0 0.0 753.3 23.6 |...ceceeee 

8 | Dam, 8, Columbian, below ........ 3.3 |. 0,3 754.0 0.7 2.3 
" 9| Dam 8, Columbian, crest .......... 3.3 0.0 765.0 11.0 |......e eee 

10} Backwarer, dam No. 2 ............ 4.0 0.7 765.0 0.0 0.0 

11 | Dam No. 4, Flouring, below ...... 4.5 0.5 767.3 2.3 4.6 

12} Dam No. 4 Flouring, crest ....... 4.5 0.0 781.4 4.1 [..... eee. 

13 | Dam No. 5 Woolen, below ,....... 4.7 0.2 781.4 0.0 0.0 - 

14 | Dam No. 5 Woolen, crest ..... ... 4.7 0.0 793.4 12.0 0.0 

15|N. E. cor. sec. 9, T. 10 N. R. 21 . 

: | Be ciccecseseeeeeeeeeeeeeeeeneeeeenees 9.9 5.2 | 820.0 26.6 5.0 | 
16 | Center S. 5, T. 10 N. R. OH....... 20.4 10.5 840.0 20.0 1.9 

17} Cc. & N. Ry. crossing, s. of Jack-| . 

SOD viccccececcccecscaveccevcecevenees 21.2 0.8 | 847.0 7.0 9.0 , 

18|/E. & W. % line Sec. 6, T. 10 N., 

Re 20 Buccs ccccccccceseeseeseeeeees 22.7 1.5 60.0 13.0 9.0 | 
19} Dam No. 6, Mayville ............... (23.2 0.5 88.0 20.0 40.0 
20} E. line Sec. 14, T. 10 N., R. 20 E. 24.2 1.0 900.0 20.0 20.0 

21 a 24.7 0.5 940.0 40.0 80.0 

2? cece cece cece cece cece secs eceeseseecseses 25.2 0.5 980.0 40.0 30.0 

23| Cedar Creek, dam ..........ccceeeee 25.3 0.1 1,000.0 20.0 209.0 

24 | Little Cedar Lake, outlet .......... 27.7 ZA |e cccccccccne[eccececcelenceencee, 

25 | Little Cedar Lake, outlet ......... 29.2 LB [occceeeeeeee feces eeeeee fees eee nes 
" 96 | Big Cedar Lake, outlet ............ 30.7 | 1.5 | 1,030.0 Lececececeleveececuss 

Author ty: No. 1 and 15, 16, 18, 19, 20, 21, 22, U. 8. Gaol. Sarvey Top. Map. 2—14, levels run 
by L. S. Smith. 17,C. & N. W. Ry. 

That part included in the lower 5 miles was surveyed, the re- 

a mainder is based upon the United States Geological Survey topo- . 

graphic map and railroad levels.
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a 7 CEDARBURG POWERS. _ | — 
: (1) The first- dam, located about one mile above the mouth of | Cedar Creek is about 100 feet long and 7 feet high. The water is | | conducted through a long race and delivered to a flour mill owned by _Kroehnke Brothers. One 48-inch turbine works under a head of 13 feet. 

| - | (2) One quarter mile above the Chicago, Milwaukee and St. Paul | | Railroad bridge over Cedar Oreek in a very narrow limestone gorge : is located a dam with a head of 245 feet used to run a nail mill. An | additional 10 feet could be developed by moving this dam down | _ Stream about 1,000 feet. | . (3) Only a few rods above this mill is a short stone and timber dam producing a head of 11 feet used to run the Columbia flour mill. | Three turbines of about 60 horse-power are here installed. | | (4) The Cedarburg Flour Mills is located about 80 rods above . the Columbia Mill. A dam 10.5 feet high develops a head of 13 | | feet. One 40 inch turbine is installed. The power is owned by Ruck Brothers. — | | 
(5) About a half mile above the last named dam is located the - , Cedarburg Woolen Mills. A 40-inch turbine under a 12 foot head furnishes part of the power for this mill. The company also use | _ two steam engines, one 35 and one 6% horse-power. | a | This is the last dam in this river in use to-day. The above 5 

dams are seen to develop a total of 72.5 feet of an actual fall of 108 | | feet in 4.7 miles of river. 
Oo - Above the Woolen Mills, the river continues to fall fast, so that : _ one additional dam of 12 or 15 foot head could probably be put in | ; above the back water of the woolen mill dam. | , | . Four miles above Cedarburg the river valley widens out while the | river gradient is also greatly reduced. The total fall between the | : | - Railroad bridge south of Jackson and the Cedarburg Woolen Mill, a 

distance of 16 miles, is only 53 feet and nearly all of this in the | lower half of this distance. _ Se | . In the four miles above the Jackson railroad bridge the river | | 
descends over 150 feet furnishing many good dam sites, Formerly | 
there were six dams with heads of 15 to 92 feet but at present several 
of the mills have burned down and none of the dams are utilized for 
power. | | | | a |
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| These dams are not subject to the high floods of neighboring ) 

streams because of the controlling effect of the lakes above. By con- 

necting these powers by electricity a valuable power could be pro- 

| duced. Mr. Dow Maxon of West Bend is largely interested in this 

| property. | 

MENOMINEE RIVER. 

This river has a length of about 30 miles and a drainage area of 

180 square miles. The following profile shows the fall in detail. 

The average fall is 10 teet to the mile with two concentrations located | 

at Wauwatosa and at Menominee Falls of about 60 and 24 feet re 

spectively. The low water flow is very small. | 

Menominee Falls.—At one time there were three or more dams at_ 

Menominee Falls located only 20 or 30 rods apart but at present only 

one dam is utilized. This dam is used to run the Menominee Falls 

Roller Mills, owned by W. F. Lepper and Company. The lower 

: dams were used to run a saw mill and sash factory. 

a Wauwatosa Dam.—This water power, known as the Wauwatosa 

Milling and Lumber Company, is owned by Velgesen and Hardey. 

| One 20-inch turbine is used under a 17 foot head for grinding feed | 

| and sawing cord wood. The banks are high enough to allow for a 

large increase in the head on this dam. _ | 

Profile of Menominee River (Branch of Milwaukee). | 

! Distance. | Descent. between 

Elevation points. 

No. Description of Station. | a above | am — 

From Between | 8¢4 ‘eve’ Total Per 
mouth. points. , mile. 

. Miles. Miles. |! Feet Feet. | Feet. 

1 | Mouth of river, Milwaukee ....... 0.0 0.0 BBLS [cccsevecefeceeeeeees 

2| St. P. Ry. bridge, N. EH. 4% 5S. &, 

TV. 7N., Re Ql Boece ceeeceeeeeees 4.0 4.0 605 18.7 3.4 

3| St. P. bridge, below dam, Wau- a 

WALOSA ..ecceccccccncseceeeereersees 6.5 2.5 639 34 13.7 

4|N. W. US. W. %, S. 2, T. 7 
Ni, Re Ql Bhsseecceseceseeeceeeeeees 7.0 0.5 663 24 | 48.0 

b|S. W. YN. BY, S. 17, T.N,, | . 

| Be QL Beecccsccccceeceeeeedenueseenees 10.7 3.7 680 17 47 
«|. line S. 6, T.7N., R. 21 BL... 12.2 1.5 700 2 | 13,3 | 
7|N. line S. 36, T. 8N., R. 20 E.... 15.0 2.9 720 20 T1 

8i| EH, & W. % line 8.19, T.8N, R. 21 

Boe cecccccecceceeceeeectgeeeeeaeeeees 16.6 1.5 740 0 | 13.3 
g9|c.. M. & St. P. bridge, Menomo-| > 

Nie Falls ....... cece ee cere cere ececee 21.5 5.0 836 96 19.2 

. 10; C. & N. W. Ry. bridge near Ger- | 

MANTOWN 2... ee ee eee eee cece cee eeees 27.0 5.5 854i 18 3.3 
| Manmtown veevrrereereecctteeessssee SED IE 

+ Authority: 1. U.S. Lake Survey; 2, 3,9, C. M. & St. P, Ry.; 4-8, U.S. G.S. Topog. Map; 10 

C.& N. W. By.
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Northeast branch of Milwaukee Rivers—The following water powers are re- 
ported on this tributary. | | 

| Turbines. 

Locality. | Owner's Name. |— | Business. 
Head.| H. P. 

. | Cascade ........ ccc cece ccc cece seceseee| AoJ. Lammers. 13 20 |F eed mill. 

. Cascade .......  . .csesececeeecesesees| Wm, Timm..... 16 20 | Feed mill. 

Dundee,.........600..eeseeeeeeeseeesees| Leo Arimond.. 15 78 |Electric light. | 

Section 20, T. Lyndon ......... cc. cccelscceccas ce eee o- 10 |........ | Undeveloped. | 

Sec. 17, T. 18, N., R. 21E..............| Mrs. B. Young . 8 20 Feed mill. 

Sec. 8, T. 18 N., R, 21E................| Aug. Capell ... 4 15 Saw mill (not running.) 

N. E. Sec. 26, T.13 N.. R. 18B)........| 0.000220 eee ceceee|sececeecteeee e» | Saw mill. 
AShford 2.0... .. cece cece eee rece tees cece sees eseecwoncecece| ese ccee| eeeeeeeel Grist mil, | 

| Now Castle... ......ccce cece cece cece cence seeeeeee  seeelscceeeee}eces eee} Flour mill. 

JOLSCY 0. cee cee cece cece cece we cece ens | cas eeee ene cesaae| seccece|ecee sees do 

Eblesville.. 2... 2. . ccc cece cee cee ceee [ete cece cece erceee|eseetees[eoeeceee| SAW mill, 

Sec. 26, T. 14, R. 15 B. oo ee ee lice cc cece ce cece | eee cee] eens caes 

Random Lake ..... ... 0... eee ceee cece [ee ee cece cee ences [ects cee] sees tone, Flour mill. 

RarLRoaD FACILITIES. 

The Milwaukee river has exceptionally good railroad facilities. 

The lower half of the river is paralleled by both the Chicago, Mil- | 

| waukee and St. Paul and the Chicago and Northwestern railroad, _ 

the former on the right and the latter on the left side of the river. | 

| Between Kewaskum and West Bend the Chicago and Northwestern : 

| railroad follows the river very closely leaving only that part of river 

lying between West Bend and Fredonia unserved by railroad.
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a SHEBOYGAN RIVER. 

Oo GEoLocy anp Drarnacr, — re | 

Sheboygan and Manitowoc Rivers rise within two or three miles 
of the east shore of Lake Winnebago at an elevation of about 400 

| feet above Lake Michigan. The western slope of this divide is very | 
| | precipitous due to the erosion of the shales exposing ledges of lime- 

| stone. Almost the entire area is underlayed by the N iagara limestone | 
| which, however, is deeply covered by the glacial drift. | | 

The Kettle range crosses the drainage in about the middle of the 
| river’s course and in a direction parallel to Lake Michigan. In 

| crossing this range of hills, the Sheboygan River is compelled to take 
a very circuitous course to the northward, thence east across the range 

- and southward again before starting on its final course eastward to ) 
Lake Michigan. | | 

The total drainage area of the river is 380 square miles, but — 
| Onion River does not join the main river until within five miles of 

| Lake Michigan, while Mullet River, a still larger tributary, joins : 
the Sheboygan less than two miles above the mouth of the Onion. 
These two facts lessen the importance of the Sheboygan as a power 
producer. : 

FALL OF THE RIVER. 

| | In the 40 miles between Kiel and the mouth of the river, the : 
total fall is 306 feet, or an average of 7.6 feet per mile. The larg- | 

. est and most important concentration of fall is located between the | | 
| mouths of Mullet and Onion Rivers. This fall at present amounts 

to 42 feet. Its occurrence there, has no doubt determined the loca- | 
: tion of the city of Sheboygan Falls. A survey of the river from this. | 

point to the mouth was made in November, 1906. 
The following profile gives with considerable detail the gradient of
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| the main river. There is reason for the belief that the fall in the 
two tributaries, Mullet and Onion River, is quite as great as in the , 
parent river. | 

Profile of Sheboygan River. , | 

" Distances. Desceut between 
—_.—“‘CSC*C* C&W VVaattiionn points. 

No. Station. . above sea; . From Between level. / . mouth. points. Total. |Per mile. 

| . Miles, Miles. Feet. Feet. Feet. | 
1 | Mouth of river................... 2... 0.0 J..........0./. 581.2 |... ee cee. bese eeeeee . 
2|R.R. bridge, W. Lina Sec. 2, T. 15 N., 

R. 28, Boee. cece cccecceceeccccecece cece 3.0 3.0 581.28 .08 0.03 
. 3 | Highway bridge,.center of Section 28 3.5 0.5 — §84.28 3.0. - 6.0 

4 | N.E.4%,8.W. ta, Sec. 29, T. 15 N., R. | 
| 2B, Boece cece ccc cece cecccccece eee 5.7 2.2 | 50.28 | 5.0 2.3 a : _ 5/8. B.%,S8.E. 4, Sec. 30, T. 15 NR. | : | a 10.3 46 608. 18.7 41 

6 | 8. E. 4, N. W. %, Sec. 31, T. 15, N., | 
RB. 28, Boece cece ccece cecceece ceceee. w.0 | 4.7 611.60 | 3.6 21 

7 | 150 feet below Onion R................ 13.3 1.3 617.44 | 5.84 4.5 
8 | Lower Dam Sheboygan Falls, foot... 13.5 0.2 634.57 17.18 85.6 — 

a Df... ee dO... woo... eee eee ees Crest .|............ week tees 631.18 16.61  s.ccc cc cee 
10 ,|Upper Dam, Sheboygan Falis, foot.... 13.7 0.2 651.38 0.2 1.0 

, 11 |........do.... se ce cece cee eee CLOSE. [occ c cece cece loses co cee 659.68 8.3 eee ce eeee | . 
12 | Kiel, below dam............. ......... 40.0 26.4 - 877. 117.38 | 4.4 
13 | Kiel, above dam..... 2... 0.0.0... 000. 40.0 for... ceee 887. ee 
14 | Sec. 6, T. 16N.,R. 2UE............. 43.0 BO [eee ceecliceeceeecele ceceeeee 

| . 15 | Sec. 18, T. 16N.,R. 21 B......00...... 45.0 2.0 [oe eee cece] ecee ee cece | oe cane cees 
16 | East of St. Cloud.. ................... 54.0 9.0) Joccecececccelescecesceles cues | | 

. _ Authority: Points 1—11, levels by J. Donohue under the direction of L.S. Smith. 12-15, Chicago, Milwaukee and St. Paul Railway. 16, Chicago and North Western Railway, 

| | | - Watrer Powers. | 

No other river in the state of equal size, thus far investigated, has 
so many developed water powers as has Sheboygan River. While 
no one single power has any great importance, the general distribu- _ 
tion of over 30 water powers in the county is a matter of considerable | | 

. importance. The number of powers which have been allowed to go 
back to a state of nature is remarkably small, considering the high 

e e ° 
( value of farm land in this locality. | 

Many of the existing powers could easily and ¢heaply increase | 
| _ their developed head as well as profit by the installation of improved 

modern turbines. | | | | . 
| The following tabulation gives the most important facts regarding , 

_ these powers which is available. |
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. . Water powers on the Sheboygan River and tributaries. 

. Turbines. | 

River. Location. —_—_ Owner. - Used for. 
. Head/H. P. 

Onion.... . | S. W.S. W.,S.1, T. 12, R.22 E..| 12 |......| Harvard Gid- 

dings...........| Not used now. 

.. do........]| S. W.N. W., S. 12, T.12, R.22E.} 11 |......| Mr. Drussel..... do do 

.. dO ........| Hingham.........0....... cece eeee]| 12 65 | J.W. Hyck & Son| Flour and feed. 

dO ccccccce| Waldo 2... oc cece ccsececceeceeees| 10%] 70 | S. E. Wierman .. do do 

©. GO cece cece! Win00SKi.. cc ccc cece cece cece cece fp eee ee [tenes [cee cece ceen eee canes 

.. dO .....---| % mi. E. of Hinghaiu ........... 7 35 | Mrs. Henry Ho- 

, bart............| Saw mill. 

..do........]| S. E. of N. E,S, 32, T. 12, R. oof «8 |...---| Christ Flaig.....| Dam gone. 

.. do ........| §. B.S. E, S. 26, T. 12, R. 22E..| - --| 38 | James Lammers.| Feed mill. 

, dO .ccesee-] See. 1, T. 14N., BR. 22, Bi... ..ce. | VO [oe eres] ieee sees see eeee -- | Undeveloped. , 

dO .......| Sec. 12, T.14N., BR. 22 B.........] 10 [eveeefeeee cece eee tree ees do 
. Mullet. .. | Sec 27, T.15N., R 21 EB... feces epee ee tt lence cece eee cece coer 

_. do ....... | Three miles above Plymouth....| 14 |-:----| G. Pfuffer ...... do 

.. do........] Plymouth ....... ..- veseeeeel 16 | 402+] P. Brickhauer ... 
. we GO cece ccc} eee ss GO, cee cene wettest st aeee eee e ee] 12 qa G. Pfuffer........ Flour mill, 

. .do.......-| Glenbeulah, .......... cee eee eee 8 70 B F. Avery ....-.| Abandoned at 

present. 

do ........| Greenbush ..........6 2. ceeeeeee | 9 18 | Frank Avery.....| Flour and feed. 

2 DO cece cede ee dO cece ce cee eee ec ee eee eee! 9 40 | R. Herrling ......| Saw mill. 

"1, do ........| Sec. 85, T. 15 N., R. 22 E...... eee] 16 fee eee | cae cee cece levee cece cece veeceecs 

Sheboygan.| Sheboygan Falls................-| 16 ; 680 | Brickner Woclen 

| Mills ...........| Manuf. woolens. 

wees GO .... a. [ee ees GO wee ss CO... sees eee cee e es 9 110 R. H. Thomas & 

| So Roller mills. 

: wees GO cc cece Sec. 26, T. 15 N., R 2245.......... 8 49 Chas. Kroeger ... Saw mill. 

.... d0.....-] Sec. 6, T.15N. R.Q2E..........-| 8 | 50£| C. H. Schultz..... Flourand feed. 

.... dO......] See. 19, T. 16N,R.22E ..... ...] 14 50+| Arpke Bros ......| Flour and saw 

. . mill. 

. .... do.....-| Millhome...........0. cee eee eee] 7 44 | W. Hikhoff ......| Flour and feed. 

.... Go ......| Rockville.............-- seee-e--| 10 | 50 Leeiee peeeses | Flour and saw. | 

mill. 

eee CO cecece| Kieh....... ccc. ceo cece cece eeee coon] Hl 50 | Kiel Flour Co ...| Flour mill. 

..e. GO......| Mt. Calvary .. ....... 0 «2.00. 14 40 | Frank Bean .... do 

.... do ......| See. 21,T. 15 N., R.2:E..... .-.- 9 65 | Wm. Dassow. Flour and feed. 

: 1... dO ......| Sec. 22, T. 15N., R 22E.........| 10 | 54 | H. S. Goodwin...| Not used. 

_ eee do. ....} See 27, T. 15 N., R. 22 E..........) 5 85 | Chas. Kroeger ... do ‘



| | MANITOWOC RIVER. | (283 

GEOLOGY AND DRAINAGE. 

The geology of the Manitowoc River valley is simliar to that of the 

: Sheboygan. Like Sheboygan River, it rises within three miles of the 

| eastern shore of Lake Winnebago and joins Lake Michigan only 
| after a very circuitous course due largely to the difficulty of pene- 

| trating the glacial moraine in this locality. | 

- This river has a total drainage area of about 505 square miles, 

which is 125 square miles more than that of Sheboygan River. 
- Fall in the River.—As the river is crossed by railroads but a few 

_ times, detail knowledge concerning its fall is lacking. From the 

| ‘following data, it is seen that, in the upper half of its length, the 

river has a comparativly flat gradient, viz.: 2.7 feet per mile. In | | 

the last 26 miles of its course, however, its fall is 8.3 feet per mile, | 

which should insure many chances for the development of power. 

Profile of Manitowoc River. | | 

— : a | Distance. Descent between . 

Elevation | . points. 
No. Station. —_—__—_—_———— | above |——-——— 

From Between | *°4 level. . mouth. ‘points. | Total. |Per mile. 

| Miles. Miles. Feet. Feet. Feet. 
1 | Mouth of River................ ... 22. 0.0 ee On). 0 eS 

8S. W. 4.8. W. 4 Sec. 31, T. 19 N, +] 
| 2| R. 22H. (West of Valders)... °. 26 26 797-00 | 215.8 | 8.8 

. Chilton, C., M. & St. P. Railway | 3] Bridgo........sccceeececeen cece eeen ees 44 18 847.00 | 50.0 27 
— ee -, OrvwOohOwvw rrr Lt 

: Developed water power on Manitowee River. | . 

_ | Turbine. . 

River. Location. — Owner. Used for. 

| | Head H. P. : 

Manitowoc ............| Manitowoc Rapids..| — 7| 100 | Ourada Brothers.| Grist Mill. 
*§ veceeeeeceee{ O810.......0.ceeeeee..{ 12} 106 | Stephenson Bros.| Flour and Woolen. — 
“ veceesecceee| Clark Mills,..........)......{ 50 | Wm. Weinke.....} Flour Mill. 
OO vacegeeeneee| Cato Falls. ... ......[ecceeeleesectpecesceeeeseeseeeeees| ADandoned. 

South Branch, Mani- | | 
tOWOC........00+.-- oe| Gravesville.......... [oe econ [ee econ] oe cece ceee eee eee | Sawmill. 

South Branch, Mani- day 
WOC... .. .... Pas Ed oe) « Cr DO our, . 

South Branch, Mani- ovnen 
towoe..... weeeeeee| Chilton......0........| 25] 42 | Dumke & Rasch.| Flour, Feed. ° " 

Branch River..........] Lomaville 00.0 2 ....[ee ce eefee cece] cee e cee eeee seer eee Flour,
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ROCK RIVER. 7 | 

: TOPOGRAPHY AND. DRAINAGE. 

The Rock River occupies the southern half of a depression that. 
extends from Green Bay and Lake Winnebago southwestward to the 
southern limit of the state. About twenty miles north of the state | 
line this valley is interrupted by the glacial drift of a moraine ~~ 
known as the “Kettle Range,” a moraine which also forms over half 
of the eastern boundary of the valley. A series of ledges and cliffs } 

| extend along the western side of the Kettle Range and overlook the ; 
extreme northern sources of the river. Oo 

The drainage immediately north of the Rock Valley is into Lake | 
Michigan. The total drainage area of the river above the state line 
is approximately 3,500 square miles. This does not include the 
valley of the Sugar and Pecatonica rivers which join the main river | 
a few miles below Beloit. The Rock Valley has an extreme length | 

| and width of 85 and 65 miles, respectively. ‘The surface is moder- | 
| ately hilly varying from 750 feet where the river enters the state of 

_ Illinois to 1,100 feet above the sea on the crests of the Kettle Range. 
| The rise from the interior of the valley is gradual, and usually the ~ | 

hilltops are not more than 100 feet above the intervening valleys. | 
This low uneven topography has led to the formation of an intri- . 
eate tributary system with numerous spring fed lakes.”* These lakes oo 
occur chiefly in an eastern and western group, the former comprising 
about 20 lakes with an aggregate area of 11 square miles and the | 

: latter group including 5 lakes with a total area of 13 square miles. | 
Lake Koshkonong, an expansion of Rock River, is the only body now a 

| _ controlled in the interests of manufacturing. Its area is 23 square 
| miles. The controlling dam is 4 miles below the real foot of the | 
7 : lake. The total cost of this dam, land damages, etc., was $30,000, 

. 1 Bulletin in 44 United States Bureau of Forestry. ot a |



WISCONSIN SURVEY. MAP BULLETIN Xx., PL. L. ZN oF 
(a> : DRAINAGE AREA 

: } ¢ Ps OF 
C cd ROCK RIVER = ) \ 1907 eee ON <— NL SCALE -_s a N ( aN 0 pen nl ee Oe = \ ‘ Io 4 ye wn eX i 

\ \ ( —™ : Fag / Is. by 4 Cow l ( A & ‘ * NL ft 2 5 a 
“ x (TX Wp \ \ >} QP BEAVER \ : igs ae Nap tacison DAM, \ 

> S ! Vag 7 \ 
J . ¢ a L) y 

\ i . : Mel fl | Cee Sg ol EO ; PED Y, ? % & J \ S4Y ° Sf , / Ven LO 7 if le 
\ AL KEE WS NS 

f (S> *. y oe. 

: yp NBS | e ‘he PO Order Png ag” gO i sl GQ. PAGS . } cREEPORY, ; DY rnesuiie : 5 ey y 
I ‘ a5 / , “ts ie , eS VF AG a ee eal SLL “oF < { River SELON “9 oe — 

~~ RNS ZO ~y See US 
. =a “Rockton



- 7 ° e 

‘ 

: 4 

r 

. x 

. . 

a - : . 

. . ° ° 

. ’ 

\



| | ROCK RIVER. 985. | 

| : and was borne by the following water powers in the proportions | stated; Janesville 29.5 per cent, Beloit 29.5 per cent, Roekford 25 | | _ per cent, Rockton 16 per cent. The lake can be drawn down 5 feet. | through a 40 foot gate opening. In time of low water the lake is — a | drawn upon to the extent of 15 per cent of the corresponding river below. The capacity of the lake could be very greatly increased. 
Mr. Frizell states that there is no physical obstacle to the erection ) of a dam 20 feet high, but it would involve very heavy damages by : , greatly extending the lake area and flowing out mill privileges above. a, While such an improvement would greatly enhance the value of all a powers below, it now seems doubtful whether the cost of this project ‘ ‘would be justified by the benefits conferred. os | | oe _ The restoration of Lake Horicon to its condition prior to 1868 
would have an even greater effect in regulating the flow of the river. a a at that time Lake Horicon had an area of about 50 square miles im- | ponded partly by a short dam built as early as 1842, and partly by a 
natural dam, caused by glacial drift. The water power report of | | the tenth census states that the dam had a head of 9.5 feet creating a ‘a power of about 500 horse-power. This dam was removed as the _ Yesult of a court decision against the owners because of damage to 
land-owners, but while it existed it exerted an important influence. | | | Doubtless, it was the hope of many that the removal of the dam would | sufficiently drain the marsh above to make the lands suitable for agri- | | | culture. This has not proved to be the fact because of the natural a | dam in Horicon and probably the back-water of the next dam below - at Hustisford. At the present time there is a petition before the cir- | cuit court for the organization of a drainage district for the better o _---drainage of the Horicon marsh. This plan includes the removal. of 

_ the present dam at Hustisford. T# this improvement is made, its | . | effects upon the water powers of the Rock River will be to still fur- OO ther reduce the low water flow and add to the flood flow, because even 
at present the Horicon Marsh stores up a large amount of water and | by its low gradient and tortuous course largely delays the passage of - the waters through it. | | 
Other lakes worthy of mention are Beaver Dam and Fox Lake, 

7 the former being 7 miles long and three-quarters of a mile wide at _ | 7 the head-waters of Beaver Dam River. | |
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The following table gives the drainage areas of the river: | 

a Distances and drainage areas of Rock River in Wisconsin above Beloit. 

Distance. 

. 
YS CdDrasinage 

River. — area above 
From Between station. 

. ‘ source. station. a 

; oo Miles. Miles. Square miles. 

ADOVE HOLiCON ..... cece cscs eee e erence ec ee neeeneecees 25 25 500 

ADOVE WatertOWD ....-eccccccsccccccceseneecceorers 82.5 57.5 ~ 1,080 

Crawfish, above mouth, Jefferson .......-.++.++- 97.5 15 1,100 

Crawfish, below mouth, Jefferson ........+-.+e06 97.5 0 1,820 

Bark, above mouth, Fort Atkinson ...........--. 105.5 8 1,920 . 

Bark, below mouth, Fort Atkinson ...........-- 105.5 0 2,250 

Catfish, ADOVE MOUtN .......c cee eee cere eee eee eens 125.8 . 20.3 2, 620 

Catfish, at MOUTH ....... cece cece eee eee e nee e ee eees 125.8 0 3,200 

Beloit, state Line .....ccccee cess eee r eect ence neeeeesl 154.1 28.3 3,500 

ne 

_ GEoLoey.* | 

The Pre-Cambrian rocks are everywhere deeply covered by the 

| Paleozoic rocks. The southern slope of this rock is favorable for 

- eonveying some of the percolating waters from the north down to 

the southeastern part of the state where they reappear as springs. | 

The principal source of the water supply within this drainage 

- pasin is of course the precipitation, and the economy of its distribu- 

| tion depends largely upon the character of the surface upon which it 

| falls. The pot hole topography, for example, is not favorable to | 

: producing a large run-off. OO | 

| | The soil conditions vary on different parts of the water shed ac- 

cording to the exposure of the different layers of rock. In the west 

| and northwest, the headwaters of the river, are the Potsdam sand- 7 

stone, the lower magnesian St. Peter sandstone, and Trenton lime- : 

| stone, and over, the glacial drift that has covered these deposits. 

The main part of the drainage, however, lies over the area of the 

| Galena and Niagara limestone and the Cincinnati shales. 

These formations all allow more or less free percolation of water, | 

hence the geologic conditions favorable to a sustained and ample flow 

| of the river. - 

A few miles above Fort Atkinson the river leaves the Trenton 

limestone, and runs in the St. Peter sandstone the entire distance to | 

the southern boundary of the state. The result is, that while the | 

. 1 Condensed from Bulletin 44, United State Bureau of Forestry, by G. EB. Schartz.
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_ water powers at Hustisford and Watertown have hard limestone beds | 
. and banks, the power below in the sandstone section have gravel as a 

foundation for the dams. Considerable trouble has been experi- 
enced both from their instability and the permeability of the founda- 
tions. | | | 

The western extension of the Rock River in Wisconsin drained by | 
: the upper waters of the Pecatonica, lies in the driftless area so that 

rock bottoms are the rule in this region. | | 

FOREST AND RAINFALL. : | 

| This region at the time of its settlement some 60 years ago was 
extensively covered by forests of hardwood on the uplands and tama- | 

- rack, cedar, spruce, and willow in the swamps. ‘The total area at 
that time may be conservatively estimated at 75 per cent allowing % 

| per cent for water surfaces, this would leave 20 per cent to be 
divided equally between prairie and marsh land.? 

Since the settlement of the region a large part of the forests have 
| been removed and the land brought under cultivation. Most of the 

prairies are now cultivated. and many swamps drained. The division 
of the surface may be now estimated as follows: | 

a Forest... 0... c eee c cece eee eu cusses eaes 80 per cent | 
Cultivated land....................0.4..-.57 per cent 
Swamps and uncultivated meadows........... 8 per cent . 
Water surface................0.ee-e0e0e+ 5 per cent 

Not only have the wooded areas diminished but even in the per- 7 
sisting forests the natural undergrowth of moss, seedlings, and 

| _ shrubs, with the accompanying rich receptive mold, have to a great | 
extent been lost as a result of pasturage. The effect of these changes 
has been for the rainfall to get to the rivers in a much shorter time 

| than formerly thereby decreasing the low water flow. __ | 
The following diagram shows clearly the rainfall in the valley of 

the Rock river since the year of 1893. The diagram also shows the | 
distribution of the rainfall between the storage, growing and replen- 
ishing periods. The rainfall year here begins with December. | 

"41 These estimates are from Bulletin 44, ante. , rp Ey es |
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| Rainfall in the Rock River Valley, 1885-1907. : 

= To, . | a Year. s 2 5 z > £ > a a “3 > 3 q 
° © a | | 5 Fa | Ssjij¢dla/|e|/2/ ai 2 é|z)a| 

| 1885 .......s00s.4.] 1.8] 0.8] 0.4] 3.2] 1.2] 5.9] 4.8] 7.7] 4.01 2.7] 1.0] 2.9] 96.4 - 1886 ..............{ 4.1} 1.6} 4.2} 2.9] 2.4] 2.2] 1.0] 4.5] 2.2 2.4] (1.38 ] 1.5 | 30.3 
1887 ...........6.-] 2.8) 4.2} 1.6] 1.0] 1.6 9) 4.1) 5.0) 5.0] 2.7 | 1.2] 4.1 | 34.2 
1888 .............. 1.4] 1.1] 2.1] 2.8] 3.9] 3.4] 4.0] 2.5 1.5] 1.9] 1.8] 2.5 | 28.4 
1889 ..............{ 1.9] 2.5 | 1.8] 2.2) 4.8] 4.7] 2.91 1.0 2.2 3} 2.0 | 2.5 | 27.8 1800.2... ee eeeeeee] 2-4] 1.9] 2.1] 3.12] 4.1) 7.11 1.21 38.1] 1.4/1 4.4 2.1 | 1.0 | 33.9 
1891 ............../ 1.6] 1.8] 2.5} 3.2] 1.5] 4.1] 2.91] 1.7 8] 1.8] 3.1 | 2.2 | 25.2 1892... see eeeeeee| 2.4] 1.71 1.6] 3.21 7.5 | 7.91 2.4] 38.2] 2.5 1.5} 1.5] 1.8 | 87.1 - 1893 ..............{ 1.5) 1.4] 2.6] 5.1] 2.0] 3.9] 3.21 1.5] 2.7 2.4) 1.3 | 2.38 | 29.9 _ 1894 ..............] 1.6 8} 2.41 3.4] 4.0} 3.6] 1.2 9}; 5.8] 2.2] 2.41 8.5 | 29.1 , 1895 ............8.] 1.6 6 8/ 1.2; 4.0; 2.0] 2.4) 3.2] 1.8 5 | 2.8] 2.0 | 22.4 1896... e ee eee 9 8) 1.6] 4.2; 4.9; 2.6] 4.8] 2.2] 6.4] 1.1] 3.0] 7.0] 81.7 . 1897 ..............] 2.9 1.8) 3.21 4.0] 1.0] 4.7] 2.8] 2.8 1.5} 1.1; 1.5] 1.7 | 28.5 1898 ............../ 2.38} 2.0! 8.2] 2.1] 3.0] 4.8] 3.1{ 3.8 2.38} 8.9] 1.2 -5 | 32.2 1899... eee e cece 6 7} 1.5) 1.9} 5.1] 3.4] 8.1] 2.8] 83.0] 1.7] 1.7] 1.71 27.2 . 1900 ...........2../ 1.5] 2.8] 1.6] 2.5! 1.9] 1.9] 6.7] 4.0 2.7 | .8.6} 2.3 -6 | 31.6 , 1901 ............../ 1.1] 1.2] 2.8 5} 2.4] 1.8] 2.71 1.0] 3.2] 1.8 -8 | 1.3 | 20.6 1902 cece eee 4) 1.5) 1.2] 1.2} 6.3] 4.9] 9.2]. .8] 4.2] 1.41 2.8] 9.1 35.5 1903 ...........06. dD 1.4; 38.0] 3.1] 4.0] 1.6] 5.8} 6.8] 4.5] 2.4] 1.6] 1.2 35.9 1904... cece eee ee 6] 1.5); 2.3] 1.8) 4.4] 1.9] 8.5] 3.2] 5.4] 9.4] 0.2! 2.6 29.8 1905 ..............{ 1.4] 1.6] 2.0] 2.1] 6.3 5.3] 2.7) 4.6] 1.21 2.9] 2.4] 1.0 | 32.5 1906 ............../ 2.8{ 1.4] 2. 1.4); 3.8 ]) 4.2] 2.1] 5.8} 2.51 2.6] 2.8] 1.5 | 33.0 1907... eee eeeeeee] 2.51 0.38] 2.1] 3.2] 3.21 4.5] 6.9 8.6 | 5.7 | 1.2) 1.4] 1.2 | 35.8 

J ° . 
‘ - 

| RUN-OFF DATA. : 

The United States Geological Survey has never established a | gaging station on the Rock river in Wisconsin, but a station has been 
| _ maintained a few miles south of the state line for three years at | 

Rock River Bretow Pecatonica CREEK AT Rockton, Inutrors. 

| This station was established May 13, 1903, by E. J ohnson, J r., 
assisted by L. R. Stockman. It is located at the village highway | | bridge, one-half mile from the Chicago, Milwaukee and St. Paul 

: Railroad station, one mile below the dam, and three-fourths of a mile . 
| below the junction of Pecatonica River with Rock River. There are | 

small islands a short distance above and immediately below the sta- | | | tion. The chain gage is located on the first span from the left end of | | 
the bridge, on the down stream side. The gage is read twice each | _ day by O. T. Bartholomew. The length from end of weight’ to 
marker is 26.45 feet. Discharge measurements are made from the 
upstream side of the five-span highway bridge to which the gage is . - attached. The initial point for soundings is the face of the abut- 
ment on the left end of the bridge. The channel is straight for 
2,000 feet above and 1,000 feet below the station. Both banks are | 

a | 19
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| _ high and will not overflow. The channel is about 565 feet wide be- 

tween bridge abutments and is broken by four piers. The bed of 

the stream is composed of small rocks and gravel. | _ 

Bench mark number one is a hammered cross on the.top stone of | 

the left abutment about one foot from the bridge shoe and one foot 

| | from the south edge. Its elevation above gage datum is 16.85 feet. 

Bench mark number two is the top of the west end of the south rail 

of the railroad track, 250 feet north of the north end of the bridge, 

at a point where the sidewalk on the west side of the street crosses 

. the track. Its elevation above gage datum is 16.49 feet. | 
The following tables give the gage readings rating table and 

monthly discharges at Rockton for 1903, 1904, 1905, 1906 and 1907. | 

Mean daily gage height, in feet, of Rock River below ‘Pecatonica Creek at 

Co Rockton, Ill., for 1903. 

a 
‘Day. | Jute. July. | Aug. | Sept. | Oct. | Nov. | Dec. 

1903. | 
Lo cocccceccceteeectststtavteeatfessssesseef 2.50 | 4.10 | 4.40 | 3.70 | 3.10 | © 2.70 
QUEUE] gio [aeeeeeee{ 430 | 3.60 | 3.20 | 2.89 
Bie ci [eceececeee{ 2:90 foveeeeeeee[ 4,20 3.70 3.20 2.70 | 

, 4 eee reer nee ener ee ee ee eSSEeeeee eeseua4avees 3.70 @®@eaeenteoetee 4,10 3.50 3.10 21, 70! . 

— 6 ceccccecessesssssseaseessssc[ececcsceee] B40 [occcceeeee] 3:90 | 3.70 | 3.00 | 2.70 
To cece cece cece eneeenncccnecerlesencenees B40 |... eee eee iG 4.00 2.90 2.60 . 

. LO ecececcccec cece rte eeeeceeeea|eceeceeees 3.30 4.00 4.10 5.10 2.60 2.60 

LL coccccesestccutceteresseeeedfesseseeees] 3.50 | 8.60 | 4.30 | 5.00 | 2.90 | 2.70 

VS cece c cece ete c cece ec ee nc ee eee seecescers 4.70 3.20) 4.30 4.60 3.20 3.80 

GUE] geo | 8-0 | 5.00 | 4.40 | 8.40 | 5.30 
LB cccccccccccccccecccctcecesec[esseceseee| 4.16 3.40 5.30 4.40 3.30 3.30 

16 ceceececceeeeeeseseesstesseee[eeeeeeeees| 8.90 3.70 5.70 4.40 | 3.80 3.40 
TT ccc cece ee eees Lecce eel eesceeeeee 4.00 4:.30 5.90 4.30 3.29 3.20) 

III) iso | 4.20 | 6.00 | 4.30 | 2.70 | 8.00 
Te UTED) 5220 | 3:80 | 5.70 | 4.00 | 8.00 | 3.30 

a 3.70 3.63 5.3) 4.10 2.90 3.30 

OL eeccccsstececseeseseeeeseessfecesseeeee{ 6.20 | 3.50 | 5.09 | 4.00 | 3.00 | 3.20 
QQ alc w ence cence rere ceee ee eer| vee eteeee 3.90 3.40. 4.80 4.00 2.99 3.20 

a 7.20 3.40 4.69 3.80 2.80 31.20 

D4 Lecce cece cece eter e eee t ener l ese eeeeane 7.00 |. 3.501 |. 4.40 3.80 2.80 3.10 , 

25 eee meee ere reese nearer erees ese eeeeeeenee 6.70 3.40 4.00 3.60 2,80 3.190 

a 3.30 3.90 3.60 2.50 3.20 

2 2.40 4.60 3.30 4.00: 3.40 2.70 3.09 , 

Q0 icrecececceecesececceeseeees| 2.20 4.16 | 4.30 3.90 3.30 2.90 | 3.10 
BO ieee cece cece creer ee eeeecce] = 2.70 ~ 4.20 4.60 3.80 3.30 2.99 3.10 

BI acc e cece cece n secre eeeeecceeleceeceones 4,20 4.400 |ocseeeeees BIO fo... ee eee 3.09
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Mean daily gage height, in feet, of Rock River at Rockton, Ill., for 1904. 

i 

Day. | Jan. | Feb. | Mar. | Apr. | May. | June, July. | Aug. | Sept. | Oct. | Nov. | Dec. 

1904. . " 
1 ....ceeeeeee| 2,90 2.90) 3.80 | 10.65 4.53 | 3.68 2.20 2.10 2.15 3.50 2.65 | 2.20 
QD vccecvcccces| 2.90) 2.90! 3.95 9.61 4.50 |] 3.68 | 2.20 1.90 2.15 | 3.25 2.60 2.15 . 
BD scaccccceeee| A290] 3.10 6.09 8.85 4.30 | 3.51 2.25 1.80 2.20 | 3.15 2.45 2.20 
4 oc. c cece eeeee| 3.00 3.20 6.72 8.37 4.18 3.00 2.20 1.80 2.12 3.00 2.50 2.20 
BD ccecccceeees] 2.90] 3.00} 6.83 8.06 4.05 | 3,20} 2.15 1.80 2.30 2.85 2.45 2.25 

6 ......22--20-| 2.80 2.80 | 6.60 | 7.85 4.01 3.10 2.15 | 1.90} 2.60] 3.20 2.45: 2.20 
7 Toc ceeevevcce.| 2.90 4.50 7.45 7.60 4.00 3.10 2.30 1.95 | 2.45 3.25 2.25: 2.20 . 

BS ..cccceeeee.| 2.90 5. 50! 9.92) 7.60 4.18 | 3.11 2.40) 1.90 2.35 3.10 2.45 2.20 
GD c.ccccceeese| 2.90 5.90 | 10.80 | 7.60] 4.50] 3.00] 2.50] 1.82] 2.30] 2.75 ].......| 2.90 

IG ......ce0ee.} 2.00 6.10 | 11.12 7.60 4.85 2.95 2.46 1.90 2.31 3.00, 2.45 2.20 

Tl .....e..005.] 260] 6.00] 11.10] 7.61 | 4.79 | 2.95 | 2.95 | 1.95 2.30 | 3.40} 2.45 | 2.20 
TD cece eeececne| 2.90 5.80 | 10.90 7.41 4.76 | 2.85 2.35 1.75 2.20 3.81 2.50 | 2.20 
13 ............| 2.90) 5.50 | 10.30] 7.10 4.81 2.80 2.40 1.80] 2.20 4,25 2.40 2.40 
14 ............] 3.00 4.70 9.33 6.83 4.81 2.75 | 2.25 | 1.70] 2.26 4.25 | 2.20 | 2.46 
15 ............]| 2.80 4.10 8.8 | 6.50 4,91 | 2.70} 2.20! 1.85 2.20 | 4.50] 2.301 2.70 

| 16 ............] 2.90] 3.90] 8.00] 6.40] 4.95] 2.60] 2.13! 1.55] 2.151 3.90] 2.45 2.85. 
17 ........262-]. 38.00 | 3.86 6.34 4.20 4.99} 2.62 2.00 1.75 2.10 3.30 | 2.45 2.70 
18 ..........-.] 2.70 3.80 5.50 5.91 4,81 2.55 2.10 1.90 2.201 3.15 2.35 3.00 
19 ....0....-e.| 300 3.80 4.90 5.79 4.80 | 2.65 | 2.10 1.75 2.90) 3.50} 2.45 2.65 
20 ....-......-1 3.00 3.60 8.35 5.60 4.68 2.50 2.10 1.90: 4.00 21.90) 21.40 2.90 . 

. 21 ws... cee eee} 310 3.70 8.35 5.48 4.60 2.50°| 2.00 1.95 3.80 2.75 2.20) 2.80 
OQ ..eeeesseees| 39.10 | 3.60 | 12.75 | 5.35 1 4.491 2.50 2.00 | 2.50 | 3.25] 2.70] 2.30] 2.70 
RS wecsceceeeee} 3.20] 3.50] 13.23 5.16 4,32 2.50 | 2.00 2.80 2.80 2.70 2.30 2.45 
24 ........2.6.| 3.80 3.30 | 12.05 5.18 4.28 3.45 2.00 3.00 21.55 2.75 2.20 2.50 
2D occ ceeeceses| 3.20 3.50 | 12.25 5.53 | 4.31 2.40 1.75 3.10 | 2.35 2.70 2.30 2.50 

RG oo cee eeeeeee| 5.80 | 3.50 | 12.55 | 5.55] 4.13 | 2.851 2.10] 9.70] 9.65 2.65 | 2.40 | 2.50 . LT cccccecceese} 3.36] 3.60 | 12.40 5.31 4.10 2.15 2.50 | 2.30 3.35 2.65 2.20 3.00 : 28 ............] 3.10 3.60 | 12.30 5.04 3.90 2.20 2.16 2.40 4.20 2.70 2.20 4.20 
oH ........66../ 3.00} 3.80] 11.85 | 4.9801 3.85 | 2.20 2.00 2.10 4.12] 2.0] 2.20 5.10 
We ecco |) 2.90 ]......./ 11.45 4.63 3.79 | 2.20 2.00 | 2.20 | 3.65] 2.55] 2.301] 5.15 
BE ccc cece eee} 2.90 f.......) 11.16 |......./ 3.80 eeeceee) 2.00 2.30 [...c0e-| 2.75 [.......] 4.60 

1 River partially frozen January 1 to March 27, and December 13 to 31. 

| | Rating table for Rock River at Reckton, II1., from January 1, 1904, to Decem- : | | ber 31, 1905. | | 

Gage Dis- Gage Dis- . Gage Dis- Gage Dis- height. charge. height. charge. beight. charge. height.- charge. 

Feet. Sec.-feet. Feet. Sec.-feet. |' Feet. Sec.-feet. | Feet. Sec.-feet. 

1.5 =10 2.8 2,470 4.2 4,940. 8.0 14,020 1.6 | oo 910 2.9 2,620 44 5,345 i 8.5 15,270 1.7 1,015 3.0 2,775 4.6 d, 760 9.0 16,520 1.8 1,125 3.1 2,935 4.8 6,180 9.5 17,770 1.9 1,235 2.2 3,105 5.0 6,620 10.0 19,023 2.0 1,350 3.3 3,280 5.2 7,070 10.5 £0,270 2.1 1,470 a4 ‘3,455 5.4 7,540 11.0 21,520 ° 2.2 1,600 3.5 3, 635 5.6 8,020 11.5 22,770 2.3 1,740 3. Gi 3,815 5.8 8,250 12.0 24,029 2.4 1,880 3.7 3,995 6.0 9,020 13.0 26,520 2.5 2', 025: 3.8 4,18) 6.5 10,270 
2.6 2,170 3.9 4,365 7.0 11,20 
2.7 2,320 4.0 4,555 7.5 12,770 , - 

This table is applicable only for open channel conditions and is based upon 17 dis- . . charge measurements. It is well defined between gage heights 2.4 and 6.0. One flood meaasurement at 12.32 fixes the upper part of the curve.
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Daily gage heiuht, in feet, of Rock River at Rockton, Ill., for 1905. 

Day. | Jan. | Feb. | Mar. | Apr, | May, | Sune.| July. | Aug. | sept | Oct. | Nov. | Dec. 

. 1903. 
; 

1 ..........2.| 4.0 13.1. 4.0 10.1 | 4.2 4.3 | 4.3 2.83 2.8 2.3 2.6 3.5 

2 wocscceceeee| 3.8 3.K 5.0 9.4 4.1 4.25 | 4.3 2.75 | 2.95} 2.05 | 2.6 3.5 

DO ceccecccceee| 4.55 13.5 5.4 8.9 3.8 4.2 4.3 2.7 3.85 | 2.2 2.70 3.0 

4 eee ecevesene 3.9 3..5 | 6.2 &.7 3.8 4.2! 4.1 -| 2.65) 3.4 Z.2 2.6 3.2 

Bo veecseveeeee| 3.65 | 3..5 ] 6.1 8.4 3.6 4.3 4.0 3.15 | 3.5 2.15 | 2.65 | 3.1 
BO owcececccecee| F.45 | B.D 5.8 8.3 3.65 | 5.0 3.9 3.1 3.45 | 2.2 3.0 3.15 

T ccccecceseee| Seo 3.95 | &.7 8.1 3.6 4.85} 4.0 3.0 | 3.4 2.15 2.9 3.06 

B vseceeseeeee| 3.5 3.95 | 5.5 7.3 3.55 | 4.9 4.05 | 3.0 3.4 2.1 3.1 3.05 
Goce ce eee eeee| BD 3.25 | 5.5 | .7.6 3.4 | 5.1 3.95 2.75 3.3 1.9 3.1 3.0 

W oi.sceeeeeeee| 4.2 | 3.25] 6.4 | 74 | 3.58] 5.3 | 3.95] 27 | 33 | 20 | 3.15] 3.0 
. TL... eee ee eee 4.0 3.3 6.2 7.2 3.95 | 5.2! 4.0 2.65 | 3.4 2.0 3.0 3.1 

LS lee eaeeaee| 461 B.3 5.6 6.8 5.8 5.4 4.05] 2.6 3.15 | 2.1 2.8 2.95 

. 13 ....-e.006--| 3.75 | 3.4 6.5 6.5 6.6 5.4 4.2 2.5 3.05 | 2.06} 2.8 2.85 

14 ......eeee. 3.85 3.15 5.5 6.3 6.4 5.4 | 4.2 2.8 2.9 2.1 3.0 2.95 

. 15 vicceccecess| 4.0 3.2 5.3 6.0 7.0 &.3.| 4.1 2.65 | 2.9 2.05 | 2.75 | 2.75 

1G ....eeeeeeee| 8.7 3.2 1 5.2 | 5.8 | 7.3 | 5.3:] 4.0 | 2.6 2.8 2.03 | 2.7 2.7 

17 .......2200.|' BB 3.25 | 5.0 | 5.6 6.9 5.3 3.7 2.7 2.75 | 2.2 2.7 2.75 

IS .ccceveccere| 3.5 3.35 | 7.1 5.3 6.5 5.4 3.55 | 2.45 | 2.9 2.5 2.7 2.5 

19 ............| 3.385 {| 9.35 | 8.2 5.3 6.3 | 5.3 3.35 | 2.61) 2.7 4.1 2.7 2.65 

20 .........2--| 3.9 | 8.15] 8.0 4.9 6.4 6.1 3.4 3.3 2.55) 4.2 2.75 | 2.6 

91 ..........--| 3.15] 3.3 8.6 5.2 5.9 5.2 3.3 3.1 2.5 4.0 2.65 | 2.6 

OF viiscssseeee| Be2 | 3.95] 9.2 | 6.3 | 5.6 | 5.2 | 3.2 | B75] 2.5 | 3.85) 2.7 2.6 

WF vccccceeeees| 3.05 3.5 10.2 5.1 5.3 6.3 3.1 2.7 2.5 3.6 2.75 2.6 

D4 vececccaeceet BL 3.35 | 10.8 4.9 |; 5.1 §.2.1 3.1 2.7 2.5 3.45 | 2.7 ° | 2.65 

Q5. cecccecseeee| 815] 3.3 | 11.1 4.7 4.7 5.0 3.1 2.65 | 2.3 3.4 2.7 2.3 

OB oo. ceveeel 3.25] 3.5 [11.4 | 4.5 | 4.75 | 4.7 | 28 | 31 2.5 | 3.36] 2.5 2.65 , 

QT vcccccccceee| S62 8.4 | 11.4 4.5 4.7 4.6 2.8 3.1 2.45 | 3.2 2.5 2.8 

, QB iccceceeeee| BL 3.65 | 11.0 4.45 4.6 | 4.55 2.85 | 3.3 2.4 3.2 2.75 2.6 

29 ececceccee| 3.2 |... oe] 11.0 4.35 | 4.6 4,4 3.1 3.3 2.3 3.05 | 3.15 | 3.05 

BD... ceeeeeeee| B.O [eee sees 10.9 4.1 4.5 4.2 3.1 3.0 9.35 | 3.05 | 3.1 4.6 

Bo ececececece! BO foceceee! OT Jreceeee! 465 levee eee 2.95] 2.85 1.......1 295 1.......' 3.5 

_ 4 Gage heights interpolated. 7 . 

Note—Ice conditions uncertain during January and February. Partial ice conditions 

during December. Discharge applied as for open channel. 

Daily gage height, in feet, of Rock River at Rockton, Ill., for 1906. 

a 

Day. | Jar. | Feb. | Mar. | Apr. | May. | Sune. July. | Oct. | Nov. | Dec. 

1906. 

— L ceccccccccscccece| 83 5.45 8.8 8.7 4.15 3.15 3.3 1.1 1.5 3.26 

D cccccccccecccces| 2.90 5.0 8.8 8.45 4.15 3.0 3.2 1.4 |. 2.6 3.0 

BZ ccccccccccsccces| 2.95 5.72 | 11.15 | 7.95 4.1 2.8 8.15 1.3 _ 1.4 2.85 

A cccececcescceceee| 8.9 | 5.45] 10.8 7.0 4.1 2.45 8.05 1.2 1.5 2.7 

— B ccccccccsccccccce| &.57 6.75 | 10.0 6.2% 4.0 2.8 8.0 1.1 1.45 2.6 

EC ceccccccccccesces| 4.9 6.9 10.25 | 6.15 3.9 2.8! 2.9 1.05 1.55 2.9 

1 cen cnccccceccsens 4.9 5.75 9.85 6.1 3.95 2.8 2.85 1.4 1.55 2.65 

S cccccccccsccecees|, 56 7.15 9.45 | 6.15 3.85 2.8 2.7 1.15 1.5 2.25 

GQ ccccccccececcees| G25 6.5 9.25 f 6.65 3.8 2.6 2.7 1.1 1.4 2.4 

JO Lee eee ee ween 6.0 5.45 8.75. 7.0 3.7 2.6 2.6 1.0 1.4 2.4 

TL cece ec eee et econ 4,85 6.75 8.4 7.0 3.6 2.55 2.6 1.1 1.4 2.35 — 

TZ ccccccccvsccccene 4.0 5.7 6.3 6.45 3.6 2.7 2.5 1.1 1.35 2.35 

WS wee ccc cccvenceece 3.5 4.7 6.05 6.8 3.4 2.6 2.4 1.1 1.45 2.3 

14 cccveccvcccccccees 3.1 4.7 6.2 6.4: 3.5 2.5 2.45 1.1 1.4 2.3 

TS ccccccccccccceee, 3.4 5.88 6.2 6.15 3.5 2.5 2.5 1.0 “1.4 a3 

1G wicccceccccccceee 8.4 5.7 6.0 © 6.2% 3.45 2.5 2.45 95 1.3 2.0 

TT che ceccceccceeee 7.25 [- 5.45 6.25 6.05 3.2 2.3 2.5 1.0 1.15 2.0 

LS ccccccccccecccece 71 5.1 5.61 5.9 8.15 2.3 2.4 1.0 1.3 2.0 

° TD ceccccscccccceees 7.3 4.3 5.3L 5.75 3.0 | : 2.45 2.3 -95 1.1 2.15 

QD ce ccencceccccccee 7.3 5.0 5.0 5.6 2.95 2.35) 2.4 1.0 1.3 2.2 

D1 lca cece wcrc ccees 9.62 9.4 4.75 5.4 3.05 ZeT le cecoece 1.25 1.3 2.0 

QQ eee e cree ceees 9.5 91 - 4.3 5.35 2.9 DQG lessees 1.25 1.75 2.0 

QS cececccveccceoes 7.85 8.83 4.5 5.25 2.9 QT jrceccees 1.3 1.95 2.0 

QA cc aceccccsscccece 8.7 9.25 4.4 5.0 2.9 DQG |.rccecee 1.25 1.75 2.0 

5 9.3 10.7 4.4 | #8 2.85 Zi few eecene 1.3 1.8 1.5 

QE ce cecccccccccecs 9.5 ' 9.85 4.66 | 4.7 2.9 ATH |eccccecs 1.38 2.4 2.5 

QTc cnenacccccecces 9.15 9.4 8.21 4.55 3.1 2.6 |.....-.., 1.4 | 3.4 1.5 

QB decree cece cc ecees 8.3. 9.251. 8.3 |. 4.53. 3.4 M5. |.cseceeet- 19 3.9 . 1.5 

QD ccc cccevcccccece TB |occcvece 8.7 ‘4.5 3.2 3.1 |........| 1.6 3.85 1.65 

BO cee eceeeececreee G1 f......0. 8.8 4.21 3.6 Bid [vccceees 1.6 | 3.65 1.45 

BL Lecce cee cece 6.05 }........ B.75 lec eceee Sim bec w we fo eee eee 1.7 J...--ee. 3.01 

Note.—Ice conditions January 5 to 10 and February 8 to 20; slight ice conditions dur- 

ing December. Gage heights are to water surface. This station was temporarily dis- 

continued from July 21 to September 30.
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Mean daily gage height, in feet, of Rock River at near Rockton, Ill., for 1907. 

Day. | Jan. | Feb. | Mar, | Apr. | May. | Jane, aly. | Aug. | Sept. | Oct. | Nov. | Dec. - 
~ a I a 

, 1907. 

TL occccceeeeeee| 4.2 [.....6.{ 2.7 6.3 3.5 3.0 2.2 3.21 AL |.....0-| 1.95 | 2.0 

QD iseveseceseee| BT fosceeee] 2.6 6.0 3.5 2.9 2.15 3.0 2.05 |occeeee| 1.95 1.9 

B cccecacceeee| 3.6 |.......| 2.5 5.1 3.25 2.7 2.1 2.85 ZL lecceeee| 1.75 1.75 

Acc w ccc eeene| 44 Jocceeee| 2.5 4.8 3.35 | 2.55 2.0 2.8 2.0 |....0-.| 1.85 1.8 - 

BD icccevceeeeee| 4.25 j.......1 2.5 4.75 3.0 3.1 3.6 2.8 1.9 |.....-.] 2.0 | 1.35 

, G ......eeeeee| $05 |.......) 2.65 4.65 | 2.9 3.15) 3.4 2.6 1.8 3.85 | 1.85] 1.96 

’ , T cccesevcceee| 4.08 |[.......] 2.5 4.600} 2.8 3.7 3.2 2.5 1.75 | 3.5 1.75 | 1.7 -_ 
BS ovccccccccsce| 4.9 [.......1 2.4 4.900 | 2.8 4.1 |} 3.0 2.4 1.7 3.4 1.8 1.7% 

GD eeeeeeeeeee| 4.3 [o.c..0.f 2.3 | 5.25] 28 | 4.7 | 3.15] 2.55} 1.65] 3.2 1.1.75 | 1.85 
TO ...ceceeeeee| 4.15 |.......] 28 | 5.3 2.4 4.5 3.1 2.5 1.8 3.0 1.65 | 1.9 

11 ........006.{ 3.9 |..0.... 23 | 5.2 | 2.5 | 4.2 | 2.65] 2.95! 27 | a.85]1 1.6 | 2.0 | 
12 ........-6..] B.S ].....-.| 2.3 | 4.95 2.3 4.0 4.3 2.2) 1.8 2.85 1.7 2.0 . 
IS wo. cece eeeee| B.A [.......] 2.6 4.7 2.1 4.1 4.2 2.15 1.75 2.8 1.7 1.9 , 
14 .......0.6.., O95 |.......] 2.5 4.6 1.3 4.0 4.15 | 2.1 1.65 | 2.6 1.45 1.7 ° 
15 .........0..| 9.95 |.......) 8.5 4.45 |) 2.1 3.9 3.7 2.0 1.55 | 2.56 1°°1.7 1.75 

IG ...ceeeeeeee| 23 |.......f 9.3 | 4.3 1 2.0 | 3.65] 3.25] 2.0 | 1.25] 2.4 | 1.6 | 1.8 
TT .......0-00-| 2B Jo......} 8.2 4.1 2.1 | 3.45 3.2 | 25 1.45 2.5 1.55 1.75 
13 ........--..] AB 8.7 3.21 4.1 ‘| 2.15 | 3.2 3.0 3.5 2.55 | 2.45 1.6 1.8° 
19 .....ce ewes) TL 4.0 8.15 | 4.1 | 2.0 3.5 2.95 3.2 3.6 2.45) 1.55 | 1.8. 
MW seeceeeeeees| 8.0 | 4.1 | 3.15] 3.85] 1.9 | 32 | 2.75] 3.15) 4.55] 25 | Le | 17 
MD cseeteeee] 47 | 43 [81 | 881 19 | 34 | x26 | aa] 5.25] 29 | 17 | 1.6 

' AQ ce cceceecece| OT 4,4 3.1 3.5 i} 1.9 2.85 | 3.3 3.2! 5.35 | 2.2 2.0 1.4 
RBS .eeecseecess| G8 5.0 18.15 | 3.35:| 2.2 2.85 4.5 3.25 5.35 2.1 2.0 1.6 
24 .......0.00.) 7.5 | 4.85} 3.95] 9.4 1] 26 | as | 4.8 | 3.15] 4.8 | 20 | 2.3 | 17 
RD sesecemeseee| 7.0 3.9 (oe4 38.4 2.8 2.9 5.5 2.8 3.7 2.0 2.3 1.7 

6 occ] 63 | 3.5 | 13.35] 3.25'1 3.3 | 2.05 P 5.85] 25 | 3.15] 2.0 | 22 | 178 | | OT weeseeeeeeee| 6.45] 3.0 | (3.5 | 3.01] 3.45] 2.75] 5.8 | 2.5 1-20 | Lo | 2.0 | 1.7 
RS ceeeeensecee| Gl 2.9 3.5 3.0 :| 3.6 2.4 5.3 2.45 3.3 2.0 2.0 1.8 
QD csccececcecels (1) -|- @ «3.9 3.05:; 3.3 265 5.0 2.25 | 4.5 1.9 2.1 1.85 
BO ccc c eect cccfecccvcclecescce! FQ 3.28 | 3.2 2.3 3.65 2.25 4.3) 1.9 2.1 1.9 
BL eee eee ee fee ee [eeeeee | 565 feces] BO fc.) 8.4 | 2.2 fi... 19 ee ee 

1 Frozen. | os 

7 _ fating Table for Rock River, Ill., for 1904-1906. ' . 

a Gage . Gage . Gage . Gage Dis- | | height. Discharge. | height. Discharge. | height. | Discharge. height. charge. 

Feet. | Second-feet. | Feet. Second-feet. Feet. ‘Second-feet, Feet. | Second-ft. 

| 1.00 500 2.10 1,470 3.20 3,105 4.60 5,760 
1.10 560 2.20 1,600 3.30 3,280 4.80 6,180 

; 1.20 62-4) 2.30 1,740 3.40 3,455 5.00 ' 6,620 So 
1.30 692! 2.40 1,880 3.50 3, 635: 5.20 7,070 ; 

. 1.40 T64 2.50 2,025 3.800 3,815 5.40 7,540 
1.50 840 2.60 2,170 3.70 3,995 5.60 8,020 
1.60 925 2.70 2,320 3.92) 4,180) 5.80 8,520 
1.70 1,020 2.80, 2,470 3.90 4,365 6.00 9,020 
1.80 1,122 2.90; 2,620 4.00 ' 4,555 

. 1.90 1,234 3.00 2,775 4.20 4,940 
2.00 1,350 3.10 2,935 4.40 5,345 . 

rr, 

Note.—The above table is applicable only for open-channel conditions. It is based . on discharge measurements made during 19041906. It is well defined between gage 
heights 2.4 feet and 6 feet. The table has been extended beyond these limits, being on 
one measurement at 13.33 feet. Above gage height 5.6 feet the rating curve is a tangent, ‘ OO, | the difference being 250 per tenth. Below gage height 2 feet the rating is approximate.
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Discharge measurements of Rock River at Rockton, IIll., in1903, 1904, 1900 and 

1906. 

. | . Area of Mean Gage Dis- 

Date. Hydrographer. Width. section. | velocity. | height. | charge. 

. Feet 

. 1903. Feet. Sq. feet. per sec. Feet. . iSec.-feet. 

May 13.............| L. FE. Stockman ....|.........ceefece cece cece efeeeeeeeeeeee 2.90 2,522 
June 30.............| A. C. Lootz ........ 206 547. 2.74) 2.30 1,501 

August 18..........; L. R. Stockman .... 490 1,352) 3.41 4.07 4,611 - 

September 4.......; F. W. Hanna ......|...........- 1,352 3.41 4.08 4,607 

. October 9.........4. [eee LO ccccccscenvees 504, 1,998 - 3.74 5.35 7, 464 
November 9......cc}eee- GO cccecccecceeoas 453- 831 13.46 2.85 2,874 
December 102......{-+-- GO ...ceessceeeeee 367 F438 3.21 21.60 2,384 

1904. . 

January 16%.......; F. W. Hanna ...... 380 662 2.25 2.90 1,487 
March 14.........../-++: GO ..c cece eee wees 509 4,031 2.77 9.30 11,180 

March 25.-..........feee+ GO ..cceeee ewe eeee 503 5,744 4.34 12.32 24,910 

ADIil 28. ooo. ccc beeen TO cecccccecceeees 504 2,361 3.90 5.91 9,212 

JUNE Wee eereseceee feees GO ceseccscesceeee 378 666 3.18 2.50 2,009 
July To... cece cee fete GO wee eee eee eee / 389 645 2.93 2.38 1,889 
August 30.......... feces GO ccccecs ccc eeeee 381 674 3.02 2.45 2,034. 

September 23....../6+-- CO ..ccseeccceeeee 408 739 3.19 2.65 2,355 

October 26......... |-.-- GO ............22-] 426 759 3.13 2.70 2,372 
November 9....... |j-+-. GO ..cccsccccecees 397 695 3.00 2.50 2,149 

1905. 

March 23...........| M. S. Brennan .... 516 4,650 3.82 10.37 17,770 
| April 20.........,. ccc. GO cecccceecee cece 503: © 1,524 3.52 4,42 5,361 

JUNE 2... ce lene UO cece ccc eee 503 1,530 3.27 4.44 5i, 152 
August BWeewecccccccleces GO ciccscccccececs 482 . 1,012 3.28 3.20 3,324 

_ September 15......|---. dO .......eeee eee, 460 860 3.24 2.88 | 2,783 

1906. | | | 

January 31.........| M. S. Breenan ....] 503 | 2,390 |....... eee 5.79 8,240 
February .......|.... dO ce.ccceeeeeeeee 510 4,300 |............| 9-85 | 16,009 
February 23....... [e002 dO ccccececeeeeces 510 4,740 |............| 10.55 | 18,600 

. February 27.......|.... dO ...cccseeeeeees 510 4,180 |.:.......... 9.36 15,400 
February 27.......).... dO ..cccceeeeae eee 510 4,180 |............ 9.45 16,500 
February 28....... [0.26 GO wiccccccecceeee 510 4,000 |.......eeeee 9.13 14,900 

. May 3.........0c00. feces GO seeeeeee eee ee 494 1,430 |............[ 4.10 | 4,570 

Note—Measurements January 31 to February 28, were slightly affected by ice con- 
ditions below the gaging section. . 

Discharge measurements of Rock River near Rockton, Ill., under ice 
| | conditions. 

M i , f 
. ean 

Date. Hydrog-apher. — Width. - Area of veloc: neneee. Discharge. 

| 1908. ne | Feet Feet. ; 
908 Feet. Sq ft. per see.| wal. sur. See.-ft. 

1Feb. 5....| G. A. Gray.......5 00: 508 1099 1.80 2.85 | 1,977 

1No snow. Average thickness of ice 0.8 of a foot. . 

February 5. Average thiekness of ice 0.8 of a foot. . 

. February 7. Average thickness of ice 0.7 of a foot. : 

oo February 11. Average thickness of ice 1.0 of a foot. 
, February 12. Ice went out. | ,
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| Monthly discharge of Rock River at Rockton, Illinois. 

| Discharge in second-feet. Run-off, 

| Month. | Second-feet 
. Maximum. | Minimum Mean. _ Depth per square 

. in inches, mile, 

1908 . 
JULY ieee cc ccec ee ceeecaeceeess 11,990 2,015 5, 584 1.05 0.91 
August 1 and 981... elec eee ec ee lec ceecccceees 3,880 56 63 
September .............cceees: &, 990 3,815 5,578 °1:02 91 
October ..... ccc cece cece eeeee 8,990 2,935 4,786 90 18 

November ...........cecceeen 3,455 2,015 2,712 .49 44 
December ...........cccceeaaes 4,183 - 2,160 2,799 52 -45 . 

| 1904. | 

JADUALY! Lo. ccc ec ee cueeees 3,280 - 2,170 2,747 | 0.514 0.446 . 
. February! ....... ccc cece ee ees 9,270 2,470. 4,762 835 774 | 

March? ........ cece cece eee 27,100 4,180 17,220 3.23 2.80 

719 0) id © 20,640 5,823 10,810 1.96 1.76 

IY: 6,598 4,162 5, 4065 1.01 879 

JUNE]... cece cece eee neccceees 3,959) 1,585: 2,437 441 .395 

JULY coe ccc cc cece ccc cece ccc eeees 2,025 1,070 1,570 204 -255 
AUBUSt woe eee cece eens 2, 985 860 1,471 206 2239 

September .............ccceees 4,940. 1,470 2,344 425 881 
October... cece eee e ee eee 5,550 2,098 3,058 573 497 
November ..........cccccecees 2, 245 1,600 1,847 835 .300 
December ......... cc seeseccece 6,955 1,535 2,514 472 -409 

The year ...............| | 27,100 860 4,682 10.37 761 

1 Daily discharges for January, February and March applied as for open channel. 

Estimated monthly discharge of Rock River at Rockton, Illinois, for 1905. . 

Discharge in Second-feet. Run-off. 

Month. . Devth i Second-feet 
Maximum. | Minimum. Mean. Jepth in per square 

| inches. mile. 

1905. | | | 
(JANUATY ooo. c eee e eee e eee e ee eee] 5,655 2,773 3,716 0.606 0.604 
February .....cccccccccecceces 3, 905 2,935 3,250 .550 528 
March  ...ccccccccccccsscccsccs 22,520: 4,535 12,890 2.42 2.10 
ADP] coo eee cece eee ee wees 19,270 4,745 10,050 1.82 1.63 
May ...ccccc cece cee cece ecnccees 12,270 3,453 6,748 1.27 1.10 

SUNE cee cece cece cree cece eece 7,540 4,940 6,491 1.18 1.05 

JULY cele ccc cece cece cceeeeees 5,140 2,470 3,916 734 0.637 
AUBUSE 2... cece ecw ce eeeceeeed 83,280 1,952 2,538 . 476 413 
September ...........cceeeeee 4,272 1,740 2,642 - 480 430 

OctOber ...... cece cc cece cece es 5,140 1,240 2,411 452 392 

November ........ ccc ceeeeeeess 3,020 2,025 2,463 446 - 400 . 
December ....... cc sc eee eeees 5,760 1,740 2,722 511 443 

The year ............008, 27,520 1,240 4,985 11.04 811 

1906. a ‘ 
JANUALY voc eecccceccccecccceeel 18,100 = 2,340 9,620 1.56 1.83 
February .....cccccsccvecccees 19, 000 4,000 9,760 , 1.59 1.66 
Mareh  .... eee eee eee 20:, 300 5,140 11,80 1.92 2.21 
ADPTil co.cc ce cee cece 15, 890 4,969 9,169 1.49 1.66 

, MAY wee ccc ccnccccencccccuceces 4,840: 2,340 3,990 584 67 

JUNE eee eee cecee cece egeneees 3,280 1,740 2,280 37] 41 | 
July 1-20 wo... eee ee eel 3,280 1,740 2,330 a9 .28 

; OctOber .icccccccccccccseveceee 1,020 472 641 104 12 

November ............0.00000- 4,360 560 1,280 208 23 
December .................06. 3,190 £02 1,740 283 .33 

Note.—Values are rated as follows: January and March, good; February and October, 
approximate; April to July, excellent; November and December, fair. Discharge for , 
ice periods corrected. |
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| FALL OF. THE RIVER. | 

a The lack of that variation in the bed of the river which char- 

acterizes the rivers of Northern Wisconsin results in fewer rapids and 

reduced gradient. The average fall of the river between Horicon and | 

the state line is only a little over one foot to the mile, the largest con- 

= centrations being at Hustisford, Watertown, Jefferson, Janesville, 

- and Beloit. The zollowing table gives the profile of the river in de- 

| tail: | | | 

Profile of Rock River from state line to head waters. | | 

Distance. | : | Descent between 

. . Eievation points. 
No. Station. —_—_ oo | rove PT ; 

From | Between | 8¢@ level. Per 
mouth. | points. Total. | mile. | 

| Feet. | Feet. Feet. 

1 | Tllinois—State Lime ...... cece cee eens O.0 |. .ccceeccces 731. sec eceneceleccccccnce 

-2| Beloit Dam, below dam ............. 0.8 0.8 732. 1.0 1.2 ) 
3 | Beloit Dam, above: dam............... 0.8 0.9 741. DO, [eee eee eee 

, 4 | ALTON Loo ccc cece ccc cece center ener teeeees 10.8 10. V4, 6. 0.6 

5 | Monterey Dam—Janesville, below 

GAM Looe cece ccc cc cw cece ec cee cee sevees 15.8 5. 752. 5. 1.0 

.6] Monterey Dam—lJanesville, above . 

; GAM Lo. cece ccc ccc cece tenes ee eeetteces 15.8 0.0 761. 10. se cetceeee ; 

4 | Ford Dam—Janesville, below dam.. 17.8 2. 762. “1. 0.5 

-8| Ford Dam—Janesville, above dam.. 17.8 0.0 769.5 TiB5 [occ ceceece . 

. 9 | Catfish River, mouth.................. 28.3 10.5 772. 2.5 25 

10 | Indian Ford dam, below dam....... 30.0 1.7 773.5 1.5 0.9 

11 | Indian Ford dam, above dam....... 30:.0 0.0 778. a: 0 a 

12 | Lake Koshkonong-—, foot of......... 36.5 6.5 779. 1.0 0.15 
13 | Lake Koshkonong—, head of........ 42.5 6.0 779. 0.0 Jircicsceee 

14] Fort Atkinson ............. ccc cece wees 48.5 6.0 730. 1.0 0.16 

15 | Jefferson Dam, below dam........... 56.5 8.6 782. 2.0 25 

16 | Jefferson Dam, above dam........... 56.5 0.0 787. 5.0 [....c cee 

17 | Lower Watertown Dam, below dam] 71.5 15. 797.4 10.4 7 

18 | Tower Watertown Dam crest. above 

OS C20 nn 0.0 83.2 10.8 |.......eee 
. 19 | Upper Watertown Dam, below dam 74.0 2.5 811.1 2.9 1.1 

. 20 | Upper Watertown Dam, crest dam 74.0 - 0.0 818.3 TD |rccccceeee 
. 21; C.. M. & St. P. Ry. Crossing, 2 

: miles east of Watertown............. 75.3 1.3 819.0 2 5 

. 221 H. Quarter Stake, S. 27, T. 9, N. 

DS ar Cn 85.8 10.5 834. 15. 1.5 

23 | Mouth of Wildcat Creek near Hus- . 
TISfOTd ... eee cece cee e cece ete cece 120. 34.2 S46. 12. A 

4} Hustisford Dam, below dam........} 120.2 0.2 851.5 5.5 27.5 

25 | Hustisford Dam, crest. dam......... 120.2 0.0 857.3 5.8 |... .. eee 

2¢ | Horicon—Lake St. Bridge............] 129.0 8.8 853.5 1.2 13 

<i | Mayville Ry. Bridge, E. Branch.... 142, 13.0 200. 41.5 3.2 

28 | fheresa Ry. Bridge, E. Branch.... 152. 10. _ 983. 33. 3.3 

2, | Chester, West Branch of Rock River} 144. See eeencecee 863. cecewecccc/[sceececees 

| Authority 1-16 U. S. Engrs.: 17-20, Wis. Geol. Survey; 21 C., M. & St. P. Ry.: 23-29, a 
L. S&S. Smith. .
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| | DrscripTIon oF WaTER Powers. 

Taking the water powers in the order of their occurrence from the 

| source southward. Above Horicon the river divides into the east 
| and west branches. Dams are located at Kekoska and Mayville and, | 

| until ten years aga, also at Theresa. On the West Branch a dam is | 

| located at Waupun. These dams are quite fully described in the 

| _ tabulation of tributaries. | ; | / 

Horicon.—The first. large power site is located at Horicon but as | 

| stated above it has not been developed or used since 1868. A dam 200 . 
| feet long would develop a head of 10 feet, besides creating a reservoir 

| of over 50 square miles. For economic reasons as explained elsewhere | 

| it is extremely unlikely that this power will ever be again developed. 

| Hustisford.—Between .Horiton and Watertown the river has a fall 

| of 61 feet. In this section the river runs comparatively close to the | 

eastern limit of its valley. But 10 miles above, accumulations of drift | 

have turned the river from a southern to a northwestly direction until | 

Watertown is reached. The sinuosity of the stream is shown by the 

| | fact that while the air line distance between Horicon and Water- 

town is only 20 miles, by river it is 57 miles. The channel is partly 

in the dirft and partly in the rock where it has succeeded in cutting | 
through the former. | | | a 

At Hustisford, a rough rock and timber dam about 6 feet high and , | 

Lo 200 feet long was constructed as early as 1842 at the head of the first 

limestone rapids. Two mills take their power from this dam by 

means of a race about 1,300 feet long located on the. right or west : 

a ~~ bank, but with unequal heads, because of the rapids in the river be- 

low the dam. a oe | 

Originally the water power was owned by Fred Dehne and Sons | 

but later their mill and the right to use 875 inches of water under . 

a 7 foot head was sold to J. F. W. Koch. Another mill was built 

_ 800 feet farther below and the race extended to the new site. In | 
August, 1906, when a survey of these powers was made by the | 
writer, the Koch Mill had a head of 7.6 feet and the Dehne-Mill 

| - 10.7 feet. The Koch Mill had a 40 and a 48 inch Laffel turbine 

used for manufacturing flour and grinding feed. | 

_ The Dehne Mill has three turbines of 30, 40, and 48 inch diameter 
| all used to run a flour, saw, planing mill, and cheese box factory. | 

| This dam backs the water up to Horicon marsh. | |
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_ In case the Horicon Marsh Drainage project is authorized by the 

court, this dam will have to be removed. The dam at present is in 

great need of reconstruction, a large part of the dam having been 

carried away by a recent freshet and.simply replaced by earth. LBe- 

tween Hustisford and the railroad crossing near Ixonia the river is 

bordered for a long stretch by low lands and marshes and the total 

fall in this section of 45 miles is only 12 feet. 

| Pipersville.—aA mile east of Pipersville, however, the valley narrows 

to a few rods with steep banks on either side. It seems certain that a 

. head of ten or more feet could be cheaply developed at this point, | 

though considerable flooding might result. | 

| Watertown Powers.—There are two dams located in the City of 

Watertown; the lower, a masonry dam, located a few blocks above the 

Chicago, Milwaukee and St. Paul Railfoad bridge and the upper dam, 

one and one-half miles above this. The bed of the river at both dams | 

| and probably for the entire distance between, is in the Trenton lime- . 

| . stone. The upper dam, usually called the ‘““Rough and Ready” dam, 1s 

built of timber with masonry abutments. It is 250 feet long and de- 

velops a head of 9 feet. One 45 and one 55 inch turbine are installed, 

rated at 225 horse-power.. This power is owned by the Watertown | 

Electric Companv and is used for electric light and power. As the left 

bank is low the present head represents the maximum head which can 

be developed. Indeed there have been some complaints of illegal flood- 

| ing at times of high water. The dam is in a fair state of repair. . a 

The legislature of 1906-07 granted the owners the right to raise | 

the crest of dam 2 feet, provided all payment should be first made _ 

for all damage so caused. 
The lower dam was reconstructed three or four years ago, the present | 

concrete dam rep!acing an old style timber structure. The present 

dam is 250 feet long and furnishes a head of about 10 feet. This 

head cannot be increased as the dam backs the water to the dam above. 

) The lower dam furnishes power to four different concerns two on each 

' bank. On the right bank are located the Bee-hive and Box Factory 

owned by G. B. Lewis Company and the Globe Milling Company : 

with installations of two 30 inch and two 40 inch turbines re- 

spectively. | 

On the left bank are located the R. P. Koenig Company flour mill 

and the A. R. Weins Brush Company factory with an installation of 

60 inch and 30 inch turbine respectively.
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The mills run 18 and the factories 10 hours per day. * The owners 
report that for 8 or 9 months in the year the turbines develop their. | 
full power but that during the remainder of the year steam power 

has to be to a large extent substituted. For this purpose the above | 

, | four mills have the following steam power:— The Globe Milling 
| Company 200 horse-power; R. P. Koenig Company 85 horse-power ; | 

Lo _ G. B. Lewis Company 225 horse-power, and the A. R. Weins Com- | 
: pany 25 horse-power. «_ | | 

a The head on the turbines is reported. to vary between 12 and 6 | 

feet. With water to the crest of the dam the head is 10 feet. Com- a, 
plaints of illegal flooding by this dam have been made since the re- : 

re construction of the dam. —— 
oe Watertown is a growing city of 9,000 inhabitants. It is a trading 

center for a large and rich agricultural region. The city is on the 

| main line of the Chicago, Milwaukee and St. Paul Railroad between 

Milwaukee and St. Paul and.also on the Madison branch of the same - 
railroad. The city is also served by the Chicago and North-Western | 
Railroad between Beloit and Green Bay. Between Watertown an: 

Lake Koshkonong, a distance of 29 miles, the river flows almost due _ 
south and with reduced windings. The river varies in width from: 

150 to 250 feet wide, with banks sloping gently back to a height of 

from 10 to 20 feet. : | 

The total fall between the foot of the lower Watertown dam and 

| Lake Koshkonong is only 18 feet of which only a third is used. 
: Boomer’s Dam.—One of the early charters fot dams was that | | 

granted for “Boomer’s” dam about one mile south.of Watertown. The | 
charter grants the right to a six foot head. At this point the banks | 

— are fairly high and no serious flooding resulted. The dam was allowed 

: to decay many years ago but while standing, the power was used to 
run a small flour mill. Were it not for the cost of maintaining a dam : 
here and the great fluctuations in the amount of water, especially the 
latter, this power, because of its nearness to Watertown, would be de | 
cidedly valuable. No tributary of importance joins the river between | a 
Watertown and Jefferson. , 

Jefferson Dam.—-This dam was built about 1842. by logs framed to- 
gether with a rubble stone filling about 50 feet in width. The east end 
has a masonry wall 75 feet long and a little higher than the highest | 

| stage uf the river. Adjoining this wall is a sluice gate 30 feet. long, and 
then a crest of 150 feet longer. The head on the dam varies between 4 

| and 6 feet with an average of 414. The power is used for running two |
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mills, the Jefferson Flouring Mills owned by David Johnson and the | 
Jefferson Woolen Mill owned by Mr. Stoppenbach, the former own- 

| ing five-eighths and the latter three-eighths of the flowage. Both mills | 

are located on the right (west) bank, the woolen mill taking water 
| direct from the dam while the flour mills are located on a mill race | 

about 500 feet long. The flour mill has an installation of four 56 | 

| inch turbines rated at 160 horse-power, and the woolen mill two 56 

| | inch turbines, rated at 80 horse-power. The total actual horse-power 

utilized is reported to be 150 for 10 hours per day which is obtained 

| throughout the year, except for a few days in the spring when pre- 7 

vented by back water. : 

| The charter atthorizes a head of 4 feet above high water so that it | 

| would seeni possible to increase the present head by about 3 feet. 

About 1,000 feet below this dam the Crawfish River joins the Rock : 

River from the west increasing the tributary drainage area from 

1,100 to 1,890 square miles. Below the junction the river banks are 

lower. This compelled the building of the dam above the mouth in 

order not ta overflow too much land. | | ) 
a The river falls only 3 feet between the foot of Jefferson dam and 

.Lake Koshkonong and flows through a wide, and, for much of the 

way, a marsh bordered valley. At Fort Atkinson, 8 miles below Jef- | 

| ferson, Bark River enters ,from the east increasing the drainage 

area from 1,920 to 2,250 square miles. | 

Between the foot of Lake Koshkonong and the mouth of the Cat- 

fish or Yahara River, Rock River breaks through the Kettle Range | 

but not without increasing its gradient. The total fall from Lake 

Koshkonong to the state line a distance of 36.5 miles is 48 feet, 34 

feet of which has been developed by four dams. The entire length is 

characterized by moderately high banks and the absence of marshes. 

. —- - Indian Ford Dam.—This dam is located about six miles below the 

| foot of Lake Koshkonong and until 1905 was used principally to 

| _ control the flow in the interests of the water powers below 

, Rockton. The pondage proving inadequate to the demands made 

upon it by the lower mill owners, the property was sold to Mr. Pliny 

Norcross, the present owner. The head varies between 6.5 to 4 feet 

with an average of 6 feet. Part of the power is used to run a flour 

| mill at the dam. This power is conducted electrically to Janesville and . 

used to augment the city electric plant. Three 48 inch turbines are in- 

| | stalled. used with full gate at night, and from 14 to 14 opening during
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the day. Attention has been called elsewhere to the fact that this dam _ | 

| could be raised much higher, except for the flooding that would result | 

| around the shores of Lake Koshkonong and above. Even a raise of a : 

few feet would greatly assist the water-powers below in increasing the 8 

pondage for use in time of low water. . 

. Janesville Powers.—J anesville, a city of nearly 14,000 population, 

is the natural trading center of Rock County. The city enjoys excep- _ 

tional railroad facilities. Both the Chicago, Milwaukee and St. Paul 

and the Chicago and Northwestern Railroads have north and south as 

well as east and west lines intersecting at Janesville. Fig. 16 shows 

| clearly the location of the Janesville dams. | 

| | Rock River makes an abrupt turn in the city of Janesville from a 

oo! south-easterly to a due west direction. In the accompanying map it 

: will be seen that there are two dams; one near the heart of the city ~ | 

| and the other about one and one-half miles below, near the limit of the | 

| city. The upper dam, known as Ford’s dam, has a head of 8 feet 

and is shown in Plate LI. a | 

When the original improvements were made at the upper or Ford 

. | dam, the power was estimated to be 13,309 “inches” of water under 

; head of 4 feet, which was the original height of the dam. There have 

, -. been a number of changes in ownership during recent years due to 

| a eoneentration of same in the Janesville Electric Company but at | 

present the water at Ford’s dam in Janesville is owned as follows: | | 

. First Water..............se0.-..-| Janesville Ele.tric Co ....... 0... ...0 cece eee eeee| 4,100 sq. in, 
H.& V. P. Richardson......................0022] 400 °° °S 

. Blodgett Milling Co. .... cc. ccc cee eee nee cee 200 +‘* SS 

Second Water.............ee0e08-| H. & V. P. Richardson ..............ccc eee cess | 200° 6° 8 , 

“Third Water ........ ....... .. | Janesville Blectric Co... 2... cc eee cee wee eee 550 SSS S 

Fourth Water.... ............e..| Janesville Sash and Door Co...... ............./ 209 f° * 

Fifth Water .................----| Blodgett Milling Co...............02.eeeeeee) | 1,000 6° 

Sixth Water .............0s00eeee-| Janesville Electric CO.... 1... ccc ceee ee se cece cese| 500 SS fS 

Seventh Water..........+..++se0.| Janesville Electric Co....... ccc. scee cece cece eens 50 ‘sf - 

Hight Water .............+.......| Janesville Electric Co....... 0... .c ee eee cece | THO SS 

Ninth Water............+..00....| Janesville Electric Co... 12. 6. cece cece eee cece? 850 fF SS 

. Tenth Water.......c0csc.eeeeeeee-| Janesville Electric Co... 0.02... eee eee eee of 400 8 

Eleventh Water..................| H. & V. P. Richardson ....... .........0.08- 6 | 200% % 
: Janesville Electric Co.........22. cee eee tere ves 6675 ** *S 

Twelfth Water ............0+ «+e | Blodgett Milling Co.... 2.6... ene ee ce eee teen ees 500 (Ss CSS 

oS Janesville Electric Co... © 2s. cece cece cece eee] 16695 6° SS 

Thirteenth Water.................| Janesville Electric Co... 1.0... 6.2. cece cece sees | 1,383836 SS SS 

Fourteenth Water................| Janesville Electric Co ........ccccee cece cece eeee| 100 8 SE | 

Fifteenth Water. ...............| Janesville Electric Co..... 0)... essen sees seen eee 33% ** SS 7 

Sixteenth Water ...........-. ».| Janesville Sash & Door Co...........0.-e0e08 «| 2500 8° : 

Jauesville Electric Co.... 1.0... cee cee eee eee 83% ‘* ¢ 

Seventeenth Water... ..... .....| Janesville Electric Co................-- seen | 1,5998¢ “SSS 

500 sq. in. of water b3longing to Thomas Tappin has lapsed. | .
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This measurement is in square inches of water under a 4 ft. head 
and is reduced to the amount of water to give the same power under 
a 7 ft. head, for the actual measurement. One square inch of water 
under the 4 ft. head is figured as equal to 6.68 cu. ft. of water per _ | 

| minute. — - 
Engineers familiar with the river state that the normal flow of 8 

months of the year is 750 second feet and that the ordinary low water 
| flow is only 200 second feet. An explanation for so small a mini- | 
| mum flow is, that this is due to the fact that the river is flowing be- | 

low Indian Ford in an old filled valley, the gravel having been found 
te extend to a depth of 300 feet. It seems reasonable to suppose that a | 

| large proportion of the total waters discharged are found in this under | 
flow, and that the apparent river flow suffers most of the fluctuations , 

| following precipitation thus causing an increased ratio between the 
waters discharged by the river in the high and low water months of | 
each year. 

It will be noted that the ownership of the water power is in the 
hands of four companies, two of which, the Janesville Electric Com- 
pany and the New Doty Manufaciuring Company, are located at the 
dam on the right and left banks respectively. The remaining water 

, power users, the Jeffris Company and the Blodgett Milling Company, . 
are located on a race about 1,500 feet long adjacent to the right (west) | | 

_ bank of the river. These plants will now be briefly described :— 
_ 'The Janesville Electric p!ant was fully described in an article pre- | 
pared by Professor D. C. Jackson and published in the August num- | 
ber of the Electric Age 1906. The following is largely condensed | 
from this article, sithough a personal examination of this dam was 
made. | | 

| The Janesville E'ectrie Company secured the greater part of the 
water rights at the Ford dam by purchasing a cotton factory, which 
was torn down and the present substantial plant with its re-enforced 
concrete penstocks was completed in 1906. The water wheel equip- 
ment consists of 4 new wheels rated at 148 horse-power each, and 2 
o!d wheels rated at 100 horse-power each. The four are arranged to 

| drive upon a main horizontal shaft while the two drive an independ- 
ent shaft. | . 

The same company owns power plants also at the Monterey and | 
Fulton dams. |
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| ‘The New Doty Manufacturing Company have one 50 inch turgine 
ratea at 56 horsepower used to run a Machine Shop and Foundry. 

Ihe company has no auxiliary steam power. <A statement of its. 
_ water rights will be found elsewhere. ~_ : 

The Blodgett Milling Company have three old style 60 inch tur- 7 

bines rated at 295 horse-power but whose actual horse-power as em- | 

ployed is about 65 horse-power used in the milling of rye and buck- 
| | wheat flour. The mill runs 24 hours per day. The Company have ~ 

one steam engine of 100 and one of 150 horse-power. | | 

The Jeffris Corapany manufacture sash doors and interior finish- - 

ings and for this purpose have one 48 inch turbine rated at 33 horse- | 

| _- power as well as one steam engine of 40 horse-power. The Mill form- 

erly ran ten hours daily, at the present time it is idle. A statement 

of the water rights of this company appears elsewhere. : | 

| Monterey Dam.—This dam is located in the southern part of " 

Janesville near Center Street. Two views of the dam are shown in 

| Plate LIT. It is chiefly of timber construction, extending under 
| Center Street from the left bank and then continuing down stream, 

connecting with the side of the mill race. The latter is nearly a half 

. mile long. While the head at the dam is only 6 feet, at the end of the | 
race it is about 914 feet. The left bank is steep and bluffy, while the 

right bank stretches away in a broad flat, affording fine opportunities 

for utilizing the power. There has been a good deal of litigation in 
e ° ' s.. e 

the past in connection with the ownership of the power. At present 

the water at Monterey plant is owned as follows :—* . 

| Owners : we rights Syee inches , °) of water. — 

| Janesville Woolen Mille... 0.0. cece cesscceeceeececguceeceeeuaaaeeeees First. ........ 175 
Janesville Electric Company........0....c000 ©. cece cee eecccecssse.| SOCONA....... 725 

Janesville Woolen Mills... .......... ccc. eee eee eee cone ceweceeeceee| Third ... 200 

Bower City Light and Power Company .................-- «se...--| Fourth....... 400 

Janesville Woolen Mills ........... cc cel cee cece cece cece cceeses coos} Fifth, ........ 425 

Janesville Electric Company,............ seen cee ceee cece ceeeccce! SIXtH wo... 000, 450 
. Chicago and Northwestern Railroad Company......................| Seventh......, . 200. 

Janesville Electric Company......... ccc. cece eee cece ceee cece ceeccees| Highth....... 4,504 

Bower City Light and Power Company... .......... .....e..ee6. ..| Ninth ........ 200 

Janesville Woolen Mills.......0...... cece cece eee eee eeeeecee cose] Tenth ......., 600 
Bower City Light and Power Company................0....+eeee----| Bleventh..... ~ 200 

7 Janesville Electric COMpAany.........ccceceee seen asee cece cceccecsseee! LWwelfth ...... 200—Ct™ 
. Janesville Electric Co. own all of the residue of said water power. 

1 Authority is William B. Jackson, M. E i
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MONTEREY DAM, JANESVILLE. ROCK RIVER. 

Head, 94 feet at Plant.
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‘ ." ‘These square inches are figured on the basis of water under a head | 
- of 4 feet. It will be seen that the power is in the hands of practically 

| three concerns, but only two of them are now using their power. _ | | 
Janesville Woolen Mills are located near the upper end of the mill - | 

race. The actual power used is about 45 horse-power but the nominal 
_ power is much more. ‘The turbine equipment is old and out of date. 

| | The Janesville Electrie Company have one of their three power 
plants located at the lawer end of the race where they have installed 

. three 66 inch turbines and one 40 inch turbine rated under a 9 foot so 
| _ head at 350 horse-power, formerly used in a cotton mill at this point. | 

_ The company are making extensive improvements at the present time 
| and will soon have installed two new 250 horse-power turbines with | 

| concrete penstocks; and a plant otherwise modernized so that the full | a 
| _ power may be economically utilized. This company also have a 350 

| horse-power Corliss engine as reserve power. 
“ A fair amount of storage is created both by this dam and the Ford | | 

dam above, so that advantageous use may be made of the water for 
_ the variable loads of the lighting company. | - - 

Beloit Powers.—Beloit is situated just north of the Illinois line. It 
is a city of over 11,000 population, and is the chief manufacturing | 
center of the Rock River valley, a condition due in no small measure 
to the possession of the best single water power on the river. The city | 
has excellent shipping facilities, being served by both the Chicago, Mil- 
waukee and St. Paul and the Chicago and North-Western Railroads. | 

| _ The city is built on both sides of the river, but the larger number 
| of factories are located on the right or west bank, a fact due to the 

| _tgpography. The water power situation can be best understood from 
the map shown in figure 17. a 

_ The dam extends straight across the river one block below Grand 
Ave. The dam was originally constructed in 1842, of riprap, with | 

| a wooden apron on the lower side for a distance of 250 feet from the 
) _ east bank and connected with an embankment projecting from the op- | 

posite bank. The high water of 1881 washed away the embankment | | | 
| _ and 80 feet of the dam proper. It has been rebuilt several times, the | | 

. last time in 1903, when by use of a reinforced concrete core 290 feet | 
long the dam has been rendered very secure. ‘The dam rests upon 
gravel, which is here 300 feet deep, so that, as in the case of Janes- | 
ville dam, the loss of water due to seepage must be very large. This _ |
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| fact may explain in part at least the extremely small amount of low 
| water discharge. The drainage area above Beloit is 3,500 square 

miles which should produce a low water flow of not less than 700 sec- | 
ond feet. No long time records of the discharge of this river have 
been made, but competent engineers, who are familiar with the river, «+ : 

. | _, state that the low water flow is but little over 200 second feet. 
| The causes for so small a minimum flow have been the subject of 

: . an investigation by the United States Bureau of F orestry? to which 
| the reader is referred for a more complete discussion than the limits | 

of this report make possible. | | | 
| | All the power is owned by the manufacturers who form a chartered 

: company and all expenses incurred for repairs are assessed upon the | 
members in proportion to the interest held by them. | 

| As in the case of the Janesville dam, the first dam was built with | 
| a head of 4 feet and the power developed was estimated as 13,333 

. | “inches” of water under a 4 foot head. The charter of the company 
authorized a head of 8 feet and this is the head now normally devel- 

_ oped. Back water very rarely interferes with the head. . 
: Under the old system of estimating the power on the basis of 

18,333 “inches” of water, the mills were drawing more than their | | 
| just proportion of water, because they took it under a head of 7 | | feet instead of 4 feet. On this account the power was divided into | 

| 800 “shares”, each share being equivalent to 16 2-3 inches of water 
_ _ under a head of 4 feet. These shares were distributed among the | 

| | members in proportion to the number of “inches” held by each under | 
the old contract. Now one share means one eight-hundredth of the | 

| _ flow of the river. There were some who held “preferred claims,” 
a but these being in part relinquished; and in part bought off, all the — —_ 

| | powers were placed on an equal footing. - a 
"1 See Bulletin 44, Bureau of Forestry, by G. F, Schwarz.
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There have been many shifts or sales of the water rights in the 

past twenty years but at present (1906) the ownership is as follows :—- | 

cer 
Inches. Shares. 

1. Parrett Manufacturing Company ...... 2... eee cece cone cece rere cee: 3,900 234 . 

2. Beloit Electric Company ........ 62. ceee cece cece ee cece rene teen cees 3,33314 200— 

8. Beloit Water WOrkS........-.cce cece cece cece cee eee teen tees rene tees 2,100 126 

4. Berlin Machine Works... ........66 0c seee cere cece cece eee eeee tere 940 56 . 

5. C. O. Warner, Plaining......... 0.0. cee cece cece cece ene nen en sete tees 200 12 

6. R. J. Dowd Knife Works.............0e cece eens ce peee tee e nes fete 98334 59 

5. N. B. Gaston & Sons, Scales.... 0. cc. eee cere eee cece cee cee cees 38314 23 

8. Julius Flint, Star Flour Mill......0 0... fee eee cece eee cee eee eee 500 30 

9. C. H. Beasley & Company, Machine Shop ......... ---.++-eeees: 500 30 

10. Beloit Iron Works, Machine Shop ...........-- eeee cece seen cee cere 500 30 . 

Total occ... cececeeeceee © ceeseeeneeecee caaeeeeeeeeceeseeeesees| 18,340 800 

| The first two companies take their power directly from the pond, 7 

but the remaining firms are located on the race and are shown on the | 

map. , a 

TRIBUTARIES OF THE ROCK RIVER. | 

For a river of its size, the tributaries of Rock River are of much 

less importance than would be expected. Their gradient, except 1 

| their extreme upper headwaters, is but little more than the parent | 

| river. With few exceptions, the dams have very moderate heads. In 

many cases, the dams have been abandoned because of the greater value 

| of the submerged land for farms. 

| | - Oconomowoc RIVER. 

| This is the first tributary of much size. It rises in Fries Lake at | 

an elevation of about 950 feet above the sea. After a course of 30 

miles, in which it traverses five of the larger lakes in Waukesha 

County and falls 120 feet, it joins Rock River about seven miles 

southeast of Watertown. In the lower ten miles of its length, its 

fall is only 20 feet. No dams are located in this part of the river. 

a The following table gives the profile of the river in some detail, while | . 

a tabulated statement of the developed water powers may be found 

on page 317. |
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. | Profile of Oconomowoc River. | 

; : | Descent Between 
| Distance. Elevation 7 Points. 

‘Station. —_  ] 0080 | —_--____ —_— 
No. . From Between | S¢4 level. Total Per mile. 

mouth. points. | | , . 

| Miles. | Miles. | Feet. | Feet. Feet. 

| 1} Source, Fries Lake......... .... 0.0 |.........eee 950. E]ees sec c cage eleceseeeeeees 
2] Monchess ........... ce cece eee wees 5.5 5.5 940. 10. 1.9 

- 8] North Lake ........ ccc cee ee eee 9. 3.5 807. «43. 12.3 | 
4| Outlet Lake Okauchee.......... 11.7 2.7 880.7 16.3 6. 
5 | Outlet Lake Okauchee Tail Race]............[eccececesees 870. JO.7  jecsecceeeeee 
6 | Oconomowoe Like, Inlet....... 15. 3.3 861. 9. 2.7 

7 | Oconomowoe Lake, Outlet..... 16. oid. 861. 0. 0. 

8 | Fowler Lake .................000- 18. 2. 860.4 0.6° 0.3 
9| Lac La Belle, Inlet.............. 13.2 0.2 852. . 8.4 42, 

/ 10 | Lac La Belle, Outlet............ 20. 1.8 | 852. 0. 0. 
11 | Mouth ..... eee eee ees 30. 10. 830. -£ 22. 2.2 

Authority: 1 and 2, United States Geological Survey topographic map. 3-10, levels 
. run by L. S. Smith in 1898 for the Wisconsin Geological Survey. 

: | CrawrFisH River. - 

: Crawfish River has a drainage area of 790 square miles, located 
, in the Northwestern part of the Rock River valley. For practically 

its entire length of 60 miles, it flows through a rich agricultural 
| country with low banks and many marshes. Its total drainage area 

ae is 800 square miles. | | 
At present, the only dams are located at Columbus and Danville. | | 

| The tributaries of this river are more important power. producers : 
| _ than the main river, especially Beaver Dam River. 

Beaver Dam RIver. 

This river rises in Fox Lake, near the northwest corner of Dodge oo 
County, at an elevation of 895 feet above the sea. It joins the | 

: Crawfish River at Mud Lake, near the southwest corner of same | 
| county. Its total length is 35 miles, including 8.2 miles between 

the outlet and inlet of Beaver Dam Lake. Between the water sur- | 
| _ face of Fox Lake and the river at the Chicago, Milwaukee and St. 

| Paul Railway crossing, southeast of Reeseville, the river falls 112 | 
. feet, an average of 3.6 feet per mile. | 

The total drainage area above its mouth is approximately 310 
square miles. Fox and Beaver Dam Lakes are really mill dams and 

_ cover approximately 12 square miles. They greatly assist the water | 
| power by storing up the storm waters. |
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| ‘The following profile was prepared from an accurate survey of | | 
the river between Fox Lake and Leipsic. 

Projile of Beaver Dam River. 

| Distance. Descent between 
. , Eleva- stations. 

. ee ation ren No. | Station. rrom et above | 

; source puints.. sea level. Total. Per mile. . 

. Miles. Miles. Feet. Feet. Feet. 

1 { Source in Fox Lake............. 0.0 [....ceeecene B95. acc ee ccccecs[ecceccecccee 
2| Fox Lake dam; crest............ 1.5 1.5 895. 0.0 0.0 . 

. 3 | Fox Lake dam; f00t............[ecceeeeeeeeelececeeeeeees 888. ARO Lecce eee eee 
4| Beaver Dam, Inlet.............. 3.7 2.2 873. 10.0 4.6 

, 5| Cotton Mill, Outlet of Lake; | 

crest Of Gam...........cseeeeee 11.9 8.2 873. 0.0 0.0 
6 | Cotton Mill, Outlet of Lake; : 

below Gam ......... ccc eeee enone 11.9 ieee ceeeeee 863.6 9.3 |rcccceceeeee 
7 | Upper Woolen Mill, above dam 12.2 | 3 863.5 1 0.3 . 

- & | Upper Woolen Mill, beaow dam 12.2 |osccscseeeee 852.4 | T1.1 fo ese cece eee 
9 | Lower Woolen Mill, above dam 12.6 4 852.3 ol . 0.25 

10 | Lower Woolen Mill, below dam 12.6 |.........08 844. 8.3 |occcceseceee 
11 | Leipsic Dam, above dam........ 15.3 2.7 826.6 17.4 6.4 

12 | Leipsic Dam, below dam....... 15.3 |rccsecccsess 820.6 6. cee ecenecces 

13 | One half mile below Leipsic , 
Dam ooeccecccecceccaeeaeceee sees 15.8 5 812.5 8.1 16.2 

4/C., M. & St. P. crossing, 

Reeseville ............ceeeceenees 31.3 15.5 783. 29.5 1.9 
, 15 | Mouth of River ................. 35.3 Be loc ccc sec ene |ecccecrcvecslecserecreces 

Authority: Levels run by Cooperation State and Federal Survey in 1906, except No. | 
14. The datum is that furnished by the C., M. & St. P. Ry. - 

Fox Lake Power.—Between Fox and Beaver Dam Lakes there is 

7 a fall of 22 feet, 12 feet of which is developed by a dam 175 feet long, 

located in the city of Fox Lake, and 1.5 miles from the lake. The 

| water in the pond is practically the same elevation as Fox Lake. 7 

, The head varies from 13.2 feet in spring to 11.5 feet in the fall. 

One 26 inch and one 24 inch turbine are installed, rated at 100 h. p. . 

under a 12 foot head and used to run a grist and flour mill. The 

actual power developed is stated by the owners to be 50 h. p. 

On the right bank and below the dam is located a stone monument 

set some 40 years ago to limit the legal head. Its elevation is 795.1 

feet. Between the foot of this dam and Beaver Dam Lake, there 1s 

a fall of 10 feet, but a good dam site is lacking because of low banks. 

| Braver Dam Powers. 

| Three dams, with an aggregate head of 29 feet, are located in the 

city of Beaver Dam, furnishing power to one cotton and two woolen 

mills. : |
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| _ - Lhe Beaver Dam Cotton Mill dam is located at the immediate out 
let of the lake near the junction of Mill and Madison Streets. Its : 
length is 330 feet, including the dyke and spillway. The lawful | | 

| _ head is 101% feet, but it varies from 10.7 feet in spring to 8.7 feet oO 
: in the fall. On September 25, 1906, the head was 9.4 feet. Beaver | 

Dam Lake is an artificial lake of about eight square miles area made - 
| by the cotton mill dam. The dam was originally constructed of rub- 

ble masonry, the walls having a thickness of about four and one-half | 
feet. In 1878 it was rebuilt of ashlar masonry in a very stable way. 
Previous to 1882, the water power was used to run a flour mill. The 

, _ present cotton mill was constructed in 1883. The president of the 
| Beaver Dam Cotton Mill is Mr. E. C. McFetridge. | 

| The installation consists of three 44 inch Victor turbines. The | 
company report an actual power of 150 h. p. Steam power is also , 
used to the extent of 200 h. p. The company has kept a record of | 
the height of water in the race since 1894. | 

| Upper Woolen Mill.—One quarter of a mile below the cotton mill = 
is located the upper woolen mill dam. This dam is 160 feet long | 

| | and is built of 10x12. inch timbers. The head varies between 10 and 
11.5 feet, but on September 25, 1906, was 11.1 feet. | 

Formerly three 45 inch, turbines were installed, but since 1894, : | 
—_ only one rated at full gate at 150 h. p. has been used. The owners | | 

state that this turbine actually delivers only 95 h. p. This woolen | 
oe mill is run entirely by water power. The president of the company | | 

is Mr. M. A. Jacobs. | - | | : 
| Previous to 1898, a grist mill was also run by water from this : 

| dam, using a 60 inch turbine under a 10 foot head. This mill is 
now using only steam power. | -, | 

Lower Woolen Mill.—tThe third dam is located 2,300 feet below 
the one just described, owned by the Beaver Dam Woolen Mills Com- 

| pany, of which E. C. McFetridge is president and John T. Smith is | - 
treasurer. The woolen mill is located about 450 feet below the dam a 

| | on a mill race about 1,000 feet long. This dam is about 400 feet — 
| long and 8 feet high. | 

7 The head varies between six and ten feet but is usually eight to — 
oe nine and a half feet. At the time of the survey the head was 8.3 

feet. One 60 inch turbine, rated at 103 h. p. is installed,.but the 
actual developed power is given as 50h. p. The company have also 

_, one 90 h. p. steam boiler. The mill runs ten hours per ‘day. | | |
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Between the foot of the lower Woolen mill at Beaver Dam and the 

Leipsic dam, a distance of two and three-fourths miles, the river has 

a fall of 17.4 feet. Formerly the greater part of this fall was 

utilized by two dams, but at present the dams have been allowed to | 

| go to ruin. : | 
Leipsic Dam.—This dam is owned by A. N. Grant. The head on , 

the dam varies between 4.5 and 7.75 feet, but at the time of this sur- 

vey it was six feet. One 40 and one 35-inch turbines are installed, 

rated at 83 h. p.; but reported to actually develop at usual gate open- 

ing only 40 h. p. This power is used to run a grist ‘mill. 

) In the 16 miles of river between Leipsic and the Chicago, Milwau-— - | | 

| kee and St. Paul Railway crossing south of Reeseville, the river has 

a fall of 37.6 feet, the greater part of which is located between | 

Leipsie and Lowell. o 

| One abandoned dam site is located in the southeast quarter of 

Section nineteen, Township eleven North, Range fourteen East, at a : 

point only 3,000 feet below the Leipsic dam. There is a fall of 8.1 

feet in this distance. It seems probable that an additional dam 

could be constructed between Leipsic and Lowell. 

— Lowell Dam.—At this dam one turbine rated at 50 h. p., under a | | 

| head of 1114 feet has been installed and is used to ruh the Enterprise | 

| Roller Mills. The owner, Mr. George O. Pease, reports that for every 

day in the year he has not less than three times as much water as he 

| can use. | | | 
This is the last dam on this river. | : | | 

| | Bark RIver. ee | 

| -Bark River rises in the southern part of Washington County in a 

oe small lake of same name. Its drainage area is 460 square miles. 

After a very circuitous course of 50 miles, it joins Rock River at 

Ft. Atkinson. Bark and Oconomowoc Rivers flow practically | 

parallel to each other and only two to five miles apart for the upper 

| half of their length. This river has a total fall of 190 feet or, 3.8 

feet per mile, 100 feet of which is found in the 20 miles above 

Crooked Lake. Like the Oconomowoc, Bark River drains eight or | 

more large lakes, four of which are simply expansions of the river. 

The following table gives a profile of the river, while the table on 

page 317 contains a statement of the powers located on the river. ;
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_ Profile of Bark River. | 7 | | 

7 | * Descent Between 
| Distance. Elevation Points. 

. "Station. \—_———_- Bbove |) 
No. Le From j| Between | * ' . 

| . : mouth. | points. Per mile. Total. 

_ Mi.es. Miles. | Feet. | Feet. Feet. | 

1 | Source in Bark Lake........... 0.9 |. .......... O70. Cee ccc e ee lace eee cevens 

2 | One mile above Merton........ 8.0 8.0 948, 22.0 | 2.7 
, 3B | Merton ......cccccececeeeeeeeegees 9.0 1.0 910. |- 28.0 8.0 | 

4 | Hartland, above dam........... 13.0 4.0 [occ ccccceeesleeeceeccnceeleeneeeeeeees | 
5 | Jlartland, below dam........... 13.2 a 

6| Gake Nagawicka ............+00. 16.6 2.8 890. —— :10.0 3.5 
7 | Delafield, above dam........... 18.¢ 2.0 889.7 8 1.5 
8 | Delafield, below dam............ IB. fic ceeeeeeees 832.7 Te [ncn ee cece eee | , 
9 | Lower Dam; above.............. 19.0 1.0 881. + 1.7 1.7 

/ 10 | Lower Dam; below.............. 19.0 | ..ceeeeeee. 870.54 10.5 |.eceeseeeeee 
11 | Upper Nehmabin Lake......... 19.5 0.5 869. 1.5 3. 

12.| Crooked Lake ................... 20.4 0.9 867.6 1.4 1.5 

1B] Utica Lecce eee ccc ce eee eee 23.9 3.5) _ 851. 16.6 4.9 

14 | Two miles west of Dousman. . 

oe C.M. & St. Poo, 26.0 2.1 B44, 7.9 3.4 | 
, _ ib | Mouth of River .................4 50.0 24.0 780. 64, 2.6 

Authority: 1-3, United States Geological Survey, Topographic Map: 5 and 13. Rail 
road. Elevations; Remainder, Wisconsin Geological Survey. Levels run by L. S.. Smith’ 
in 1898. oo oo . Co 

Catrisu RIver. | : , a 

| The Indian name for this river is Yahara. The river rises a few - 
miles north of Madison on the divide between the Rock and Wis- 

consin Rivers. The river has a total drainage area of 530 square | 

miles and a length of about 40 miles. In the upper half of its course, : | 

the river expands into four large lakes whose total area is about 60 

| square miles. These lakes have a decided steadying effect upon its 

flow, adding greatly to the value of the water power below. Between | 
| Lake Mendota, or Fourth Lake, and the mouth of the Catfish, the 

| river has a fall of 78 feet, 71 feet of which is concentrated in the _ 

: ~. lower 20 miles of its length. In this distance, there are four dams . 

| with a total head of 48 feet. |
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A fairly complete profile of the river is shown in the following 

table: | 

Profile of Catfish River. 

| Distance. | Descent between 
Eteva- points. : 

No. Station. “From | Between above UP : 
mouth. noints |" — ‘Total. ™ mile. | 

Miles. Miles. | Feet. Feet. | Feet. 

1| Mouth of river...............0055 i TTZ, — lecccwescceeslsceeesceveee | 
2; Fulton, below dam.............. 1.5 1.5 772.5 22. 1.2 

8 | Fulton, above dam.............cfese cece eee cle ee cence eees 788.9 G4 [occ eee eee ee | 
. 4 | Stebbenville ..................008. 6.5 - 5. 801. 12.1 2.4 

5 | Dunkirk: . . 
Tail race oo... ccc cece ccc e ee leer cess eceeelensoereseece 818.5 17.5 4.4 
Crest of dam.................. 10.5 4. 830.6 TZ.1 je. cece ee eee 

6 | Stoughton, below dam......... 14.5 3.5 830.8 O.2 |. cccecceceve. 
7 | Stoughton, above dam..........[eceec cece eee leoseeecceees 840.4 9.6 |.ccecceeeece . 

8 | Lake Kegonsa, outlet........... 19.5 5. 843. 2.6 0.5 
9 | Lake Kegonsa, inlet............. 22. 2.5 843. 0.0 0.0 

10 | Lake Waubesa, outlet.......... 25.1 3.1 844. 1.0 0.3 
11 | Lake Waubesa, inlet............ 27.1 2. S44. 0.0 0.0 

12 | Jake Monona, outlet............ 28.5 1.4 845. 1.0 0.7 
13 | Lake Monona, inlet............. 31.5 3. 845. 0.0 0.0 
14 | Lake Mendota, outlet........... 82.5 1. 849. — 4.0 4.0 . 
15 | Lake Mendota, inlet............ 36. 8.5 |. 849. 0.0 0.0 

Authority: 1, United States Engineers. 27, surveyed by E. Hain, based on Chicago, | 
Milwaukee and St. Paul Railway datum. 8-15, United States Geological Survey Topo- . 

. graphic map. 

an | Water Powers. | | | 

| Fulton.—The first dam is located at Fulton, about one mile above | 

the mouth of the river, and owned by the Janesville Electric Company. 

The company have installed three 39 inch turbines under a head of 

16.5 feet and rated at 250 h. p., with a 150 K. W. three-phase gen- | 

| erator. This power is used by the company to help out on the peak 

_-- Joads of the company’s plant at Janesville and runs on an average 18 | 

hours per day. A small generator is also installed in this power house 

for the purpose of assisting in the lighting of the city of Edgerton. 

Stebbinsville—The second dam was located at Stebbinsville, about | 

six miles by river above Fulton. This property is owned by S. P. 

' Stebbins and Mrs. Wm. I. Tilley. The dam formerly developed a 
head of about nine feet, but the center one-third was carried away by a | 

| freshet in 1904 and has not been rebuilt. The power was formerly 

used to run a flour and grist mill with three run of stone. 

7 .  Dunkirk.—F¥our miles, by river, above Stebbinsville is located the 

next dam at the village of Dunkirk. Five turbines are here installed
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a ander an average head of 11.6 feet, rated at 290 h. p. The wheels are 

of old style and probably do not develop more than 200 actual horse — 
power. The owners of this power, Lynn Brothers, have leased same | 

, for ten years to the city of Stoughton for the purpose of lighting _ 

the city. A steam turbine of 150 h. p. is in use for this: purpose 

| also when the water power is not in use. The city of Stoughton has 
an option to purchase the power plant for $10,000 at the completion | 

of its lease. 

| Stoughton.—The last dam is located in the city of Stoughton and : 
is owned by OC. L. Dearborn. Three turbines are installed under an | 

_ average head of nine feet and used to run the Stoughton Flour mill. a 
| The mill runs 10 hours per day and has no steam power. | 7 

_ Madison.—One of the earliest powers to be developed in this region | 
: was the power at the outlet of Fourth Lake or Lake Mendota. For : 

- - many years, a dam at this point developed a head of fivé feet and was | 

used to operate a flour mil’ In 1898 the city of Madison purchased 
the flooding privlege, intending to use the power for a sewerage pump- , 

ing plant. This, however, has never been done. The city engineer 

| uses the dam to regulate the stage of water in lakes Monona and 

‘Mendota, the water being drawn down in the fall and winter so as | 
to store up the excess water of spring. A concrete luk has been in- 

stalled at the dam site so as to allow the passage of boats between the : 

adjacent lakes. | | | : 

| In addition to the above, small grist mills are located as follows: | : 

Location. Stream. Owner. Head. | Purpose. | =e 
Boe 8S 10 Eevee) elton Gracie. | Wine Ziska 0) | Gast mill 
Bekins Spring Creek.....| W.-H. Hodge. -..| 14 | Grist mill. : 

7 7 CATFISH RIVER AT MADISON, WIS. 

This station was established December 18, 1902, by L. R. Stock- | 

| man. The gage is located on the lower side of the Main Street 

| Bridge. An additional gage was maintained a few blocks away at | 

the outlet of Lake Mendota, in order to keep a record of its water 

| surface. Both gages are plain staffs, graduated to feet and tenths. 

| That on the bridge was nailed to the middle pier. Both gages were | 

read once daily by James Mackin. The channel is straight both |
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above and below the station for over 1,000 feet; it has a width of / 

| 55 feet and does not overflow. The flow is sluggish and is affected by 

| back water from’ Lake Monona. | 

- Bench mark No. 1, elevation assumed 1,000 feet, is the water table ee 

| at the northwest corner of Williamson and Water Streets. Bench mark 

| No. 2, elevation 1,004.46 feet, water table at the west corner of Haus- 

mann’s malt house. The 17-foot mark on gage at Main Street 

| Bridge has an elevation of 992.15 feet. The 16-foot mark on gage 

in Lake Mendota has an elevation of 997.27 feet, or 7.19 feet below 

bench mark No. 2. The 16-foot mark at the dam is 6.12 feet above 

the 16-foot mark of Main street gage. _ | 

This station was discontinued August 4, 1903. 

Discharge measurements of Catfish River at Madison, Wis., in 1903. 

. . Gage oa 
Date. Hydrozrapher. height. Discharge. 

| Feet. . Second-feet. 
January 8 .............ce0.se0e0e. «| L. L. Stockman............. 14,20 a53 
JAMUATY 27.00. ee ee ce eee cee eee lence eee cece seas cer eenecees 14.10 60 
Febrittary 23 22.0.2... co. ee eee epee eed cece ce cee ene eee 13.95 D8 
March 30..-. ccc eee cee cee wee ee fee ee eI Lise cee ewe eee eee 15.00 197 . 

- April 18.0000 IID IIS ae IIIT 14.85 174 
July 21........ ccc cece eee ee eoeeses-| EH. BE. Murphy........00 ...... 15.05 | 35 - | | 

aPartly frozen. 

Mean daily gage height, in feet, of Catfish River at Madison, Wis., for 1902. 

Day. Dec. Day. Dec. Day. Dec. 

1 | SF 7S) 
19.0 JIA 18!9 |p a3. IIIT yala0 |] 29) SII IT 1480 
B00 TIIIIILIT| 339 |] QI) qalgo |] 3020 UII] 430 

| O40 TINT) 1a.9 |) 26. IIIS UTD 130 |} Bi IIT] ado 
rn CEI] 13.9 || 26. .......cssssceaee sees | 14-60 

Mean daily gage height, in feet, of Catfish River at Madison, Wis., for 1903. 

Day. | Jan. | Feb. | Mar. | Apr. | May. Day. | Jan, | Feb. | Mar. | Apr. | May. 

J .....] 14.10 14.00: 14.00 15.00 14.80 {; 17° .....{ 14.8 14.10 15.10 14.90 [........ 

2% ...../ 14.10 14.00 14.10 15.00 14.55 || 18 .....] 14.30] 14.10 15.20 14.80 |........ 

3 ....., 14.10] 14.10 | 14.10] 15.00 | 14.50 |] 19 .....] 14.80] 14.20 | 15.30} 14.90 ]........ 
4 .....| 14.10 14.30 14.39 15.00 14.50 || 20 .....| 14.30 14.00 15.30 14.80 |........ 

5 .....{ 14.10] 14.20] 14.30| 15.00) 14.50 || 21 .....] 14.30] 14.00] 15.20] 14.80 |........ 
6 .....1 14.00) 14.20] 14.30| 15.00 | 44.60 || 22 .....] 14.30] 14.00} 15.20] 14.80 |........ 
7 .....{ 14.00 14.20 14.30 14.90 14.60 || 23 .....| 14.30 14.00 15.20 14.80 |........ 

g .....} i400] 14.10} 14.30} 14:90] 14.65 |] 24 .....] 14.20] 14.00] 15.20] 14.90 |........ 
9 .....] 14.10 14.10) 14.69 14.80 14.70 {| 25 ...../ 14.30 14.00 15.20 14.80 |........ 

10 .....| 1.10 | 14.10! 14.60} 14-80 |........]] 26 22...) 14.20 | 14.00} 15.20 | 14.89 ]........ 
11° .....} 14.20 14.10 14.70 14.80 |........// 27  .....) 14.20 14.00 15.10 14.80 |........ 
12 .....| 14.20 14.10 14.90 | 14.90 ]........]/ 2 .....) 14.20 14.00 15.10 14.70 |... cena ; 

13. .....} «14.20 14.00 14.70 14.90 |........]) @@ .....] 14.10 |........] 15.10 14.65 |........ 

14. «.....] 14.30 14.00 14.80 14.90 |........1) 80 .....[ 14.10 ]........] 15.10 14.65 |........ . 

15 .....] 14.30 14.00 14.70 14.90 |........{] B31) .....]) 14.10 F222... |) 15.00 J... eee ee eee 
16 ..... 14.39 14 10 14.70 14.90 '........ ° 
a ee



ROCK RIVER. 317 

Water powers on the smaller tributaries of Rock River. a 

| | H.P.j , ° . . . P. in- No. Location. Stream. Head, | stalled. Use. | 

1 | Brodhead..........| Sugar River .........] 11 120 Flour, light, plow factory 
2 | Attica .............)  ** ‘f eceveee! 7 50 Grist and woolen mills. 
3 | Dayton ........... ‘s ‘s seeeceee| 12 100 Mil! not in use. 
£ Belleville .........., — *' St sees] 9 100 Electric light and flour. 

Monticello ....... | Little Sugar River.. 8 50 Grist mill. 
. 6 | New Glarus........ ‘$ ‘t ‘s ... ..../ Abandoned ..| Grist mill not used. . 

7 | Mount Vernon...:.|. ‘‘ ‘s ‘s 9 36 Grist mill and feed. 
. 8 | Albany. ......... ‘¢ ‘s ‘s 7 160 Grist, mill and woolen 

mill. 
. . Wolf River.......... 8 4) Grist mill. 

9 | Gratiot .......... i Pecatonica,w. br’nch| 8 100 Feed mill. ~ 
10 | Darlington......... ‘s ‘ 4 50 Feed mill. 
11 | Darlington......... ** ‘$ 8 . 199 Electric light and button 

j . factory. 
. 12 | Calamine.......... . “s 15 14 

13 | Martin............. ‘s ‘ veccecce|euce cece cues cues 
oo, 14 | Token Creek, S. 5, 

T. 8, R.10K .:...| Token Creek.........| I 25 Flour mill. 
15 | Rockdale ..........| Koshkonong Creek.. 8.5 75 Flour and feed. 
16 | Cambridge......... “s ‘s 12 50 Grist and feed. 

. 17 | Evacsville .........} Allen’s Creek .......:|........| Dam removed! Power not used. 
18 | Shopiere ...... ..| Turtle ‘ ........ 5 33 Flour mill. 
19 | Delavan............) °° Sf see ceeelesee cee] sieeeee cseeeee] ot ‘s 
20 | Whitewater........| Whitewater Creek...| 12 100 ‘é “t 
21 | Whitewater, abovel ‘s ** 9. * 75 Power abondoned.. 

. 22. | Sec. 20, T.2 N., R. 
: 16 E...............| Outlet Delavan Lake|........)........ ....... 

23 | Afton .. ...........] Bass Creek ..........]........'......0028 «-e--| Flour mill. 
24 | AVON... .. cee eee eee] SUGAP 8S Ll ee eed ec ce ccc lene cece ccee cece 
25 | Fremont....... .. | Rubicon River ....../........]...0 005 cee cece 
26) Neosho ............ “ .e 10 40 Grist mill. 

. 27 | Saylesville.........| Rubicon..............| 12 cece cet cece noes ‘s ‘es 
28 | Marshall...........| Waterloo Creek .....} 10 23 “6 ss 
29 | Hartford...........! Rubicon River.......| 18 80 - | Flour mill. 

: 30 | Dousmaa..........| Scuppernong Creek.. 9% 78 Feed mill. 
31 | Stone Bank ........| Oconomowoc River .| 13 20 “ ws 
32 | Dill ...............| Pecatonica River....}........]...0...0. 0 ce ceeel’ 
33; Albany. ............, Sugar River ........; 8 - 60 Linen mill. 
34 , Blanchardville.....;| Dodger Creek... .... 1% 42 Planing mill. 
35 | Argyle .............| Pecatonica River....| 104 50 Feed mill. 
36 | Paimyra...........| Seuppernong River..| 15 50 Rye flour and feed. - 
37 { Merton.............| Bark River...........! 10 50 Flour and feed. 
388 | Hartland..........]° ‘°° fF Lace ceee ee | cecetecctoscessceceess.-| Not used. 
39 | Delafield......... ‘s 0 lewe eens 7 50 Flour mill. 
40 | One mile West of 

Delafield......... ‘é 6 veeececess| 19% 70 ‘s ‘é - 
41 | Rome............... ‘s SF le eeee sues g | 50 Saw mill. 
42 | Rome.............-| — ‘° SO Leese { 120 Roller mills. 
43 | Waterloo ..........; Waterloo Creek......| 10 75 Flour and feed. 
44 { Mayville ...........| E.Branch Rock River) 12 125 N. W. Ironworks. 
45 | Mayville. ......... ‘¢ a 11 wate eee seen ceee *f | , 
46 | Kekoskee..........; E.Branch Rock River, 10 sees. ceeeeee| Grist mill, 

' 47 | Waupun........... ‘s , 6% 57 = |:- KFilour mill. 
48 | Darnville..........| Crawfish River....... 9 50 Rye fiour and feed. 
49 | Columbus.......... eet = 9% 70 Flour and feed. 

' 50 | Hebron ............| Bark River. ..........[........|..00.-00se00+22.| Feed mill: saw mill. 
51 | Sullivan. ......... ‘s Sf acne seeelece soos] oe seceeccesees| Food mill: flour mill, 
53 | Lake Mills. .. ....| Rock Creek..........' 9 43 Flour mill. 
53 | 2mi. W.of Milford)  ‘‘ So ace cccecelaccevecel secs sescacc cece “ “6 
54 | Johnson Creek. ...| Spring Brook .......|........]....... ........| Creamery. 
do | Alderly.............| Ashippan Creek......; 14. 55 Grist mill. 
56 | North Lake........| Ocunomowoc River..| 10 31 ‘7 es 
57 | Outlet L.Okouchee ‘* fF | 10.7 |oce. 6. cece eee ‘sss 
58 | Oconomowoec...... ‘f ‘fe .. 8 sev ceescssesses| Flour mill. 

_ 659 | Fall River .........! Crawfish River.......; 138 100 Grist mill. . 
60 | Elba ............... ‘“s ‘eee eet 1 60 es 
61 | Waterloo...........; Waterloo Creek......| 10 seseceeeveeeseee| Hlectric light and feed. 
62 | Marshall........... ‘s 66 veeese} 12 vesecacececesse.| Grist.
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Drainage and Fall.—Fox river, a tributary of Dlinois river rises in 

a the northern part of Waukesha County and flows southward through 

a Racine and Kenosha Counties. The total drainage area in Wisconsin, 

(1,000 square miles) has a length north and south of 50 miles and a 

width of 35 miles. The entire drainage is in the Niagara limestone 

region, and like the watershed of Rock river the limestone 1s deeply 

| covered by glacial deposits. The largest concentration of fall is found 

at Waukesha, but below Waukesha the river has an average fall of only — 

| 1.4 feet per mile, or a trifle more than the average of Rock river. 

| Tn this stretch of 51 miles, the river winds in a flat marshy bottom, 

with few opportunities for dams. In spite of the fact that many of 

, | its tributaries rise in large lakes, the flow of the river is reported to 

be very irregular, the low water flow in July, August and September | 

being inadequate to run the turbines. | | 

No regular gaging stations have been maintained. The pot hole 7 

| topography which is so characteristic of this region is very untfavor- 

able for large run-off. | - | 

| The fall in the river so far as known is shown in the table. 

| Profile of Fox River: | 

. . Distance. | Descent between 
Elevation points. 

. No. Station. above j|___ 
‘| From Between the sea. 
State Line.| points. - Total. | Per mile.! 

, Miles. | Miles. | Feet. | Feet. Feet. 

1 | Illinois line............ 2... eee eee 0.0 — 0.0 voce cece eter | eens cece teee| cece ceeceeee 

2 | Fox river station.............+. =: 4.5 4.5 741 we ee cece cece cane cece eee 

8 | Burlington... ......... ..e- cee e cane 15.0 10.5 - 948 7 0.5 

. 4 | Rocheste~, below dam............-, 20.0 | 5.0 [ive cece cece freee cece cess [eee cenecees 

5 | Rochester, above dam ............ 20.0 , 0.0 sc ee seco sees 5 se ee eens ees 

6 | Waterford, below dam ............ 21.5 1.50 ccc cece pesce cece seee[eceeceee ees 

7 | Waterford, above dam............ 21.5 0.0 fs son ee 6 seen cece cane 

8 | Wis. Cen. Ry., N. of Mukwonago 38.5 17.0 776 cece ccescces[seee cece secs 

9 | Waukesha, C.& N.W.Ry. crossing 51 12.5 794 18 | 1.4 

10 | 3miles above Waukesha..........; 53 4.0 814 20 | 50 
11 | Pewaukee Lake.................+- 62 7.0 848 34 | - 4.9 

Authority: 2, 9, C. & N. W. Ry.; 8, 8, 10, Wis. Central Ry.; 11, L.S. Smith.



CO FOX RIVER. aig 

| WatTeER Powers. 

- Flour and feed mills are located on Fox River at Wilmot, Roches- | 
| ter, Waterford, and Waukesha, but only the latter mill has any rail- 

| _ road facilities. In all of the mills expensive roller machinery was 
- early installed for the purpose of manufacturing flour, but for reasons | | 

| explained elsewhere, this machinery is but little used at present. 
Wilmot Power.—A six-foot turbine is here installed under a head 

| of four feet. This power was formerly used to run a roller mill with 
oe a capacity of 100 barrels per day, but is now used to run a feed and | 

saw mill. The power is owned by Walter Carey. Silver Lake, the 
: nearest railroad station is located three miles distant. : | 

| Rochester Power.—The Rochester dam is located about 20 miles 
| | above Wilmot. Three turbines, 36, 54 and 56 inch respectively, are a 

| here installed under an average head of four feet. This mill was re- r 
fitted in 1885 with a complete roller outfit, but because of the scarcity 
and poor quality of local wheat supply has been used but little for : | 

| many years. The mill is used for grinding feed and buckwheat flour. | 
| ‘This dam backs the water nearly to the next power above at Waterford. 7 

Tioney Creek 4.5 miles distant is the nearest railroad station. 
Waterford Power.—This mill is built of stone and is in a good 

| state of repair. Four turbines, including one 45 inch, two 40 inch | 
and one 35 inch, are installed under an average head of 5.5. feet, and a 

| rated at about 100 horse power. Sn : 
This dam has a much larger pondage than any other dam on the | 

| river, backing the water up the river for many miles. The mill is | 
. fitted for manufacturing roller flour, but power is also used for 

furnishing electric light for the city of Waterford. Honey Creek, | 
-—._—s the nearest railroad station is seven miles distant. | 

| Waukesha Powers.—This mill is located near the center of Wauke- : 
, : sha and near the depot of the C. M. & St. P. Railroad. <A six foot | 

| : _ -gtene dam about two blocks above the mill is located near the head — | 
a of the rapids. From the dam, the water is conducted by a long mill | 

race to the mill, where a head of about 18 feet is usually developed, _ 

. except In summer when the head reduces to nine. The present head 

| could be considerably increased by excavating an adequate tail race 
: _ for a short distance. One Victor 50 inch turbine is installed and used / 

a | to run a flour and feed mill 10 hours per day. A 50 horsepower gas- . 
| oline engine is also installed. . | | :



320 WATER POWERS OF WISCONSIN. | 

) : About two miles above Waukesha is another water power owned 

by Chas. Deisner. Three small turbines are installed under a 20 foot — 

head and used to run a feed and saw mill. : 

| Other powers on tributaries of Fox river. | 

Name of stream. Location of power. aottdy Purpose jo t which POWeE 

| Feet. | ; 

. Pewaukee river.........) Pewaukee.............. 8, Feed mill and electric light. 
Mukwonago river......| Eagleville.... ......... 13.5 Feed mill. 

do .....| Mukwonago...... ..... 6. Roller mill, 3-45 inch turbines. 

Honey Creek............| East Troy.............. 13. Feed and flour mill,1-25inch turbine 
_ do weeecceeceee| Hilburn................ 8. Feed mill. . 

do seseseeeseee| Lauderdale............ 8. Flour and feed. 
Sugar Creek .... .......| Vienna..............6.. 12. Flour and feed, 2-34 inch turbines. 
White River ............| Gemeva..........--.00.- 14. Flour and feed, 2-26 inch‘turbines. 

do vecevecccece! GONEVA...-. oo cece eeee 9. Electric light, 2-56 inch turbines. a : 
: -45 inch and 1-50 inch turbine use 

do wae e cece wees Burlington. ----+------- 8. for electric light and power. Own- 

ee ee cece cece cee e rams 82 come ee | cows woee ce er, Burlington Light & Power Co.
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- MISSISSIPPI DRAINAGE. 

The water powers of Chippewa, Black and Wisconsin rivers have 
been elsewhere discussed. There remains of this drainage a large 

| - number of smaller rivers some of them, notably Trempealeau and 
| La Crosse, of considerable importance as power producers. | | 

| As a rule the rivers of this class have a very rapid fall in their | 
oe upper reaches where they flow in rock. Many of these rapids were 

| formerly developed and used for saw mills. The deforestation of , - this area united with the high gradient of the drainage areas has re- 
| sulted in constantly increasing freshets and correspondingly long 

periods of extreme low water flow. — | 
As the rivers approach the Mississippi these rivers show a decreas- 

: ing gradient, usually flowing in a sandy valley where dams are diffi- 
cult to maintain. _ | | 
Ihe size of the streams can be seen from the following table of 

drainage areas: | | 

7 River. Drainage area 

L Platt.......00.0. cee. Pate eee e eee ceee sees secs eeeeeees! 320 Square miles, a | 2) Grant... 0... cece ee cee cece sees ccsecseeecce...| 800 0 6 “ oe 3 | Bad Ax... ee cee cece eee cece ewe 150 0 «“ 4) La Crosse ........... cece cece eeee ences... 1. | ABB ‘6 , 5 | Coon... ec eee e ee cece teen eeee eeee cece cele 150 te 6 Trempealeau ..... 26.0... eee cee cece eee cone cele. 685 = ee 7 | Beet... cece cee cece eee GQ ewe | | 8) Rush... cee eereneee see 180 a 

| 21 | | | }
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Water powers of La Crosse River. 

: Turbine. | | 

Location. River. | ' Remarks. 
Head | Horse 
feet. [power 

| . La Coosse........ --eee -- | La Crosse.....ccceseeeeee eee] 15 40 . | 
West Salem. ... 2... ccc cee] cee e eM occ cece cece cece veces 8 8 Flour and Feed. 

Sparta... cccerc cece cece cece lee ee dO ee ceeeceetceeeeeee ee] 10 18 Grist. 
nc edO ee cece cccsgtecee ceeeneee| cece 6d 262 cece cece cece ce eeee 6 61 Flour and Feed. 

: Angelo ... 2.0.06 oe cece eee eens DO cece cece cee cece neces 10 73 Electric Light. : 

Leon .....ce- cece ceoeeeeess--| Little La Crosse............ 9 48 Grist. 

Sparta ......0 cece ee eee oe | ee dO 16. dO cece cece eee eees 18 70 Grist mill. 

‘ Holman... .......-...------| Half Way Creek....... ...-. 16 40 Flour and Feed. 

BuruS ......... se.----+ee---| Burns Creek ...............- 10 10 Grist mill. — 

‘Sparta...... ........-----.--! Beaver Creek. ........ ..-.. 14 28 Planing and Sawing. 

- Bane Mills ......... .....--{ Bastwick Creek............. 9 10 Used only in winter. 

Sec. 14T.17R.,5 W........| Big Creek................... 15 25 Flour and Feed. . 

| | Total.........cs0cceeee0e[ MO | 478 | 

a 
— ee a . : , 

| Water powers of Trempealeau River. I a 

eee ee 
. 

. . | Turbine. 

Location, River. Remarks. 

. Head | Horse 
. feet. |‘ power. 

_ ee ee | _— . ee 

Area jiles below) re Trempealeau.......----++-+- 10 sece tees Undeve' oped. | 

Whitehall.........0 -. cece ee feces CO coc cece cece eee cee es 9 140 Flour mill. . 

Blair... 2. ccee cee ee ee eee [eee dO cece e ee eee eee ene 9 120 do do 

Taylor... ..ccgeeee cece cece: eee DO cece cece ecee cece ceceee| 6% 30 . do do 

. Fixton.... 2. cece cece cee eee feces GO cece cece cence ee cee e ee 16 73 ‘do do . 

Sechlerville........- cee eee | eee e MO 2 ee eee ee cee eee 6 cece see ; ; 

Pigeon Falls ...............| Pigeon Creek... ...... ces 11 60 Grist mill. . 

Sec. 10, T. 22 N.,R. 7 W.)....do.. do ..........-5 +. 9 56 | ....do..do 

Sec. 5, T. 18 N., R.9 W..| Big Tamerack Creek... .:. 16 60 ....do..do 

Independenes..... a Elk Creek..........0:eee 000+] 12 69 ....do..do 

Sec. 22 T. 2t N., R. 9 a a 12 30 ; 

Sec. 31 T. 23 N.. R. 8 W.!. do cdo I 9 45 Grist mill. 

Sec. 17 T. 23 N,, R. 10 W.| do....do W. Branch.......| 10 26 dv..do > 

: ; Total ..... en 1356 | 711 | 
| 

a Water powers on smaller rivers. | 

a 
I aSsI_ m0 

| , Turbine. 

Location. River. —__. | Horse Remarks. 

. orse 
| Head. \ Power. Lo 

. Feet. 

El Paso, south % mile,... ....| Rush River.......| 10 50 | Grist mill. 

- BL Paso.... cc. cece eee ceeseeeee| GO do .......] 8 _.......{ Not used now. 

Martell. ...........- ee. +--+ | do do ....... 4% 4 Wool carding. 

Sec. 32, T. 27N, R.16W .. ....! do do ....... 9 20 | Saw mill. 

OSSCO .. 2. eee cere cece twee tees: Beef River.......| 10 100 | Grist mill. 

Mondovi........---.-+e+ eee eeee| GO do .....| 20 100 do 

Osseo, 10-24-7......--222 eee eeee! IN dO oe eee. 10 17 do 

Mondovi........-cce seen cere ee ee | Mill Creek.......| 10 25 do 

Chaseburg........2. cece cece eee Cocn River...... 8 25 do 

Coon Valley .......-.... ee eee | dO do .......}| 18 100 do 

Sec. 24, T. 12, R.6 W..........; Bad Ax... © gee} 9 30 do 

Newton, Sec. 23, T, 18, R 6 W.. do_.... ...{ 1 10 - do 

Trim Belle............ seee scenes Trim Belle Cr....| 11 45 do 

+6 a 6 C0) do .....}| 10 43 do 

Shelby ......-------- eee: ....| Norman Cr.......| 16 30 |. do , 

Prairie du Chien...............| Artesian Wells...|.. _..-. 10 _.. do . 

Sec. 6,T. 99 N, R. 11 W........| Waumandee Cr..| 7 ....-.+-| Mill burned .. 

Sec. 36, T. 26, R. 14 W. ....| Eau Galle Cr.....| 238 50 | Light and power, Grist mill. 

Sec. 6, T. 23, R. 13 W..........| Big Bear Cr......) 8 65 | Flour mill. 

I Ii — II O00
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oo DAM CHARTERS. 

| Grants of dam privileges by the legislature of Wisconsin, 1838-1907. ED FOO OTE ATE . 

| Chap- |: . . 
' Laws | ter or oo. Name of grantee, land description, :. of num- ‘River. County. section, township and range. ee ber. 

a 
1838 40 | Manitowoc river... -.| Manitowoc... William B, Slaughter, Sec. 19, T. 19 N., 
1839 45 | Rock river. ......... Jefferson..... Charles F. Hoodhue et al., Sec. 43 T. 8N., 

1839 49 | Rock river...........| Dodge.... eeee Moses M. Strong et al., Secs. 6, 7, T. it N., 

‘1840 7 | Manitowoc river.....! Manitowoc...| Wm. H. Bruce et al., Sues. 23, 25, 26, 
; T.19 N., R. 23K. 1842 | p. 81 Pewaukee lake......| Waukesha ...| Asa Clark, Sec. 9,T.7N., R.19E. 1842 | p. 9! Rock river...........| Jefferson. .... D_G. Kendall et al., Secs. 2, 11,T. 6 N., 

1842 | p. 11 | Manitowoc river.....| Manitowoc... Oliver oc. Hubbard, Sec. 23, T. 19 N., 
1842 | p. 44 | Crawfish river.......| Jefferson..... Lucius 1, Barber et al, Sec. 11, T. 6 N., 7 
1842 | p. 84 | Oconto river.........] Oconto.......] Geo. Lurwick, Séc. 24, T. 28N..R. 21 E. *1843 | p. 21 | Milwaukee river.....| Ozaukee...... Henry Thien, Sec. 23, T.9N., R. 21 BR. 71843 | p. 22) Fox river.............| Racine....... Levi fodtrey et al., Secs. 11, 2,T. 3 N,, 
1843 | p. 382 | Fox river.............| Racine....... David L,, Wells et al., Sec. 32, T.3 N., . 

SO | $1843 | p. 34 | Rock river...........| Rock.......... Clouden Stoughton et al., Sec, 21,T.4N., 

a1843 | p. 25/ Rock river...........| Rock.......... Wm. H. H. Bailey et al., Sec. 36,T. 3N., ; 
1834 | p. 36) Peshtigo river.......| Marinette..../ David Jones et al., Sec. 19, T. 830 N., R. 23 B, a 1844. | p. 87} Rock river...........! Jefferson.... | C. M. gonton et al., Sec. 3, T. 8 N., 

1844 | p. 387] Milwaukee river .... Milwaukee...| Jas. H. Rogers, Sec. 4, 'T. 7 N., R. 22 E. 1844 | p. 38 | Oconto river.........| Oconto.......| Jno. P. Arndt, Sec. 30, T. 28N., R. 21 E. 1844 | p. 71} Sugar river......... ..| Green ........ Jas. goampbell et al.,Sec. 28, T. 3N,, 
. 1845 | p. 99 | Rock river...........| Dodge........| Jno. Hustis, Sec. 9, T. 10 N., R. 16 BE. 1845 | p. 104 | Milwaukee river.,...; Milwaukee... Joachim Gruenhagen, Sec. 20, T. 8 N.,, 

b1846 | p. 93 | Milwaukee river.. .--| Ozaukee...... Owners of land, Secs. 25, 36, T. 11 N., R. 21 B. 1846 | p. 113 | Wisconsin river...... Portage...... Abraham Brawley, Secs. 31-2, T. 24 N., 

1847 | p. 16| Rock river...........| Jefferson..... Lyman E, Boomer etal., Secs. 8, 9, T.8 N.,, 

c 1847 | p. 44) Wisconsin river......| Wood ........| Henry Clinton et al., Sec. 6, T. 22 N., . 
OE. 

1847 | p. 46, Sugar river..........| Green ........| Wm. Jones, Sec. 15,T.2N.,R.9E. 1847 | p. 103 | Milwaukee river.....| Ozaukee......| Michael Bratt, Sec. 34,T. 12 N., R. 215. 1847 | p. 103 | Milwaukee river.....| Ozaukee...... Phineas M. Johnson, Sec. 24, T. 10 N,, . 
e 1847 | p. 103 | Milwaukee river. ....| Ozaukee......| Owners of land, Sec. 24, T. 10 N., R. 21 E. . 4847 | p. 103 | Milwaukee river. .. | Ozaukee..... B. Ho jpiooers et al., Sec. 25, T. 10 N., 

1847 {| p. 104 | Fox river........ ....| Winnebago... Harvey Jones etal., Secs. 22, 27,T. 20 N., 
oo - 1847 | p. 121 | Wolf river............| Shawano..... Samuel H. Farnsworth, Sec. 25, T. 27 N.; 

. 1847 | p. 179 | Sheboygan river.....) Sheboygan... Samuel B. Ormsby, Sec. 28, T. 15 N., BR. 23 EB. 1848T) p. 9 | Milwaukee river...../ Milwaukee...| F. Wm. Allerding, Sec. 4,T.7 N., R. 22 BE. d1847T) p. 13 | Rock river........,..} Rock ......... A, Hyatt Smith et al., Secs. 1,2, T. 2 N., 
1848 | p. 28 | Oconto river....... Oconto....... Blisha Morrow, Secs. 26, 35, T. 28 N., 

: * . — ° - * Amended, Chap. 150, Laws 1854, repealing requirements for lots, log slides, etc. + Amendment, Laws 1845, p. 95, restricting the height of water to prevent damage, etc. _} Amendment, Chap 333, Laws of 1851, restricting the height of dam and prohibiting injury. a Laws of 1846, p. 116, amendment of provisions regarding height, manner of construction, etc., and amended again in the same respect by Chap. 354, Laws of 1855. 
b Amendment, Chap. 159, Laws of 1855, changing land description to read N. E. 14 Sec. 26, N. W. % of Sec. 25, T. 11 N., R. 22 E. 

, ,¢ Amendment, Chap. 88, Laws of 1851, transferring the grant conditionally and changing pro- visions. 
d Amendment, Chap. 214, Laws ot 1850, provisions regarding damages to land from back flow.
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Grants of dam privileges by the legislature of Wisconsin—Continued. 

Chap- eae OS 
Laws | ter or . \ Name of grantee, land description, 

of num- river. County. section, township and range. 
er, 

1848 T| p. 43 | Milwaukee river.....) Ozaukee......| Joseph Carley et al., Sec.6, T. 11 N.,R.21E, © 
1848 T} p. 68 | Peckatonica river...| Green. ....... Cadwallader G- Washburne et al.,Secs. 20-1, 

oi oe e . 

1848 T| p. 83 | Foxriver.............| Marquette. ..| Wm. A. Barstow, Sec. 17, T. 15 N., R. 10 E. » 
1848 T| p. 106 | Peckatonica river...| Green......... Edward S. Hanchett et al.,Secs. 31-2,T.1N., ; 

1848 T| p. 126 | Milwaukee river.. ..| Washington..| Barton Salisbury, Sec. 12, T. 11N., R.20E. 
1848 T| p. 129 | Fox river............ | Winnebago...| Curtis Reed, Sec. 22, T. 20N., R. 17 E. 
1848 T| p. 189 | Milwaukee river. ...| Milwaukee... Cicero Gomstock etal, Secs. 4,5, T.7N., 

1848 T| p, 142 | Fox river.............| Columbia ....| J. Sprague Pardee, Sec. 3, T.12 N., R.10 E. 
1848 S| p. 182 | Peck-tonica river...| La Fayette...| Samuel Young, Sec. 1, T.1N., R.5 E. 
1848 S| p. 145 | Crawfish river.......! Jefferson. ....| Norman Pratt, Sec. 4, T.7N., R. 14K. 
1849 40 | Milwaukee river.. ..| Ozaukee,.....| Oscar Day, Sec. 10, T. 11 N., R. 21 E. 
1849 78 | Rock river,..........| Jefferson. ....| Cyrus Curtsi, Sec. 4, T. 5 N., R. 14 E. ’ 
1849 200 | Peckatonica river...| La Fayette...| Jno. M. Keep, Sec. 3, T.2N., R.& E. 

a 1850 94 | Rock river...........| Rock..... ....| Ira Miltamore, Sec. 21 etce., T. 2.N., K.12 EK. 
: 1830 118 | Manitowoc river. ....| Manitowoc. ..| Pliny Pierce, Sec. 14, T. 19 N., R.-23 E. 

1850 120 | Fox river.... ........| Racine... ....| Jas. Catlin, Sec. 33, T. 3N., R. 19 E. 
1850 189 | Grand river.......... Green Lake..| Thos. C. Snow et al., Sec. 13, [.14 N., R. 11 

. E.; Sec. 7, T. 14.N., R. 12 E. 
. 1851 36 | Peckatonica river...| La Fayette...| Richard H. McGoon, Sec. 20, T. 3N., R.3 E. 

1851 80 | Milwaukee river.....| Ozaukee......| Geo. W. Foster, Sec. 29, T.12N., R. 21 E. 
1851 126 | Sugar river...........| Rock..... ....| Alvin D. Carpenter, Sec. 20, T. 1 N., R. 10 E. 
1851 129 | Oconto river.........| Oconto.. .....| Merrick Murphy, Sec. 34, T. 28N., R. 20 E. 
1851 173 | Little Wolf river’ |................| Napoleon B. Millard. 

near Grignoa Mill. | | . 
1851 203 | White river..........| Marquette. ..| Ebenezar Dakin, Sec. 17, T.17 N., R. 11 E. 
1851 206 | Long Pond...........| Fond du Lac. Harrison C. Hobart et al., Secs. 25, 26, T. 

1851 208 | Manitowoc river.....| Manitowoc...| Chas. Klingholz, Sec. 26, T. 19 N., R. 23 E.. - 
b 1851 248 | Milwaukee river.....| Milwaukee...| Henry Thien, Sec. 20, T. 8N., R. 22 E. 
c 1851 © 259 | Peckatonica river...| La Fayette...| Samuel George, Sec. 1, T. 2-N., R.3 E. 

1851 383 | Baraboo river........{| Sauk. ........| Ann Garrison, Sec. 27, T.12N., R.7E. 
1852 59 | Manitowoc river.....| Manitowoc... Chas, Klingholz et al., Sec. 16, T. 19 N. 

1852 16 | Fox river.,...........| Kenosha......| Joas. Davenport, Sec. 30, T.1N., R. 20 E. 
1852 116 | Manitowoc river.....| Manitowoc... Edward D. peardsley et al., Sec. 10, T. 19 

1852 275 | Menomonee Shioc |..........-.---.| Frederick F. Davis. 
river 1 mile from 
mouth. 

1852 403 | Grand river......... -| Green Lake..| John M. Seward, Sec. 14, T. 14 N., R.12 E. 
1852 - 501 | Grand river..........! Green Lake .| John B. Seward, Sec. 7, T.14N.,R.13 HE. ' 
1853 23 | Milwaukee river.....| Milwaukee...| Peter Benderet al., Sec. 30, T. 8N.,IR. 22E 

. 1853 141 | Wisconsin river .....| Portage .....; Wm, Dunton, Sec. 8, T. 23N., R.8 E. 
1853 152 | Wisconsin river .....| Wood ........; Luther Hanchett, Sec. 36, 1. 22 N., R. 5E. 
1853 177 | La Crosse river......| La Crosse.... Monroe Palmer, Secs. 34, 27,T.17N.,R. . 

1853 208 | Black river ...... ol Jackson .....| Jacob Spaulding, Sec. 15, T. 21 N., R. 4 W. 
1853 212 | Peckatonica river...; La Fayette ..| Richard McGoon, Sec. 20, T. 3N., R.3 E. 

a 1853 221 | Baraboo river, town| ...............| Nathan H. Wood. 
of Caledonia ...... . 

1853 226 | Fox river ............| Kenosha ....; Asahel W. Benham, Sec. 30, T. 1N., R.20E. e 
1853 247 | Wisconsin river .....} Wood ........; Geo. Neaves etal., Sec. 18, T. 22 N., R.6E. 
1853 258 | Wolfriver, La Motte.| Shawano ....| Geo. F. Wright etal. 

d 1853 270 | Wisconsin river .....| Sauk. .......| John Marshall et al., Sec. 15, T. 13 N.,R.6E 
1853 342 | Honey creek .........| Milwaukee...; Earnest Prieger, Sec. 28, T. 7 N., R. 21K, 

e 1853 876 | Peckatonica river...| La Fayette ..| J: ohn W. Stewart, Secs. 8, 4,90r10, T.1N., . 

1853 408 | North Duck creek... | Columbia ...| Evan Edwards, Sec. 6, T.12N.,R. 12 E. 
1854 9 | Milwaukee river soe] Ozaukee ..... Chas. Quenten et al., Sec. 31,T.10 N, R 

. a Amendment, Chap. 87, Laws of 1854, providing for the recovery of damages on account of 
injury to property caused by back flow. . _ 

b Amendment. Chap: 151, Laws of 1854, repealing requirement for locks, etc. . 
c Repealed, Chap. 159, Laws of 1857. 
d Repealed by Chap. 69, Laws of 1860. . ' 
e Amended, Chap. 186, Laws of 1873, land description changed to read Socs, 3, 4or9, T.1N. 

.5E.
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1854 82 , Wisconsin river .....| Marathon ....;| Chas. Shuter et al., T. 29 N., R. 7 E. 
mo 1854 98 | Sheboygan river.....| Sheboygaao... | Jonathan Lighton. Sec. 31, T. 15 N., R. 23 E. 

1854 111 | Sugarriver ... ......| Green ........| Jos..Goss, Sec. 26, T.2N,R.9E.- . 
1854 140 | Grand river .........| Green Lake.. | Austin McCracken, Sec 8, T.14N.,R 135, 
1854 231 | La Crosse river......| lia Crosse.... Monroe Palmer, Secs. 34, 27, T. 17N., R. 

1854 250 | Barabooriver .......| Sauk..... John J. Jarvis, Sec. 29, T.12N.,;R.5E. 
1854 275 | Manitowoc river ....| Manitowoc...; Chas. Klingholz, Sec. 26, T. 19 N., R. 23 E. 
1854 829 | Grand river... ......| Green Lake..| Jas. ¥. Defrees, T.14N.,R.11 KEK. - 
1835 88 | Milwaukee river.....| Ozaukee .....| Geo. W. Foster, Sec. 28, T.12N., R. 21 E. 
1855 149 | Sheboygan river.....; Manitowoc .. Henry #, Belitz etal., Sec. 30,T.17N.,R. | 

1855 186 | Manitowoc river ....| Manitowoc .. Thos. W. Baker et al., Sec. 10, T. 19 N., R. 

1855 188 | Peckatonica river...| La Fayette ..| Ezra Wescott, Sec. 1 or2, T. 1N., R.4E. 
1855 214 | Sugar river..........| Green .. .... Jacob Teneyck, Secs. 2 and 3,T.1N., R. 

. 1855 251 | Red Cedar river.....; Dunn....... .| Jonn H. Knapp etal., Sec. 24, T. 26N., 
1855 288 | Mullet river, at out- R. 13 W. 

letof Mullet Lake.|.... ...........! C.D. Gordon. 
. 1855 313 | Bass creek...........| Rock.........1 Jno. L_B. Thomas, Sec. 14, T.2N.,R.11 BE. | 

1855 320 | St. Lawrence creek.| Waupaca ....{ Caleb S. Ogden, Sec.22,T. 23 N.,R. 12 E. 
. ~ 1855 361 | Baraboo river........| Juneau.......| Joel Bishop, Sec. 35, T. 14N.,R.2E. 

a 1856 58 | Bar+boo river. Sauk.........| Jos. McKay, Sec. 10,T.12 N., R.4 EB. 
1856 176 | Lemonweir river....| Juneau.......| Milton M. Maughs, Sec.10, T. 15 N.,R.4E. 

. 1856 80 | Clearwater river ....| Eau Claire...|°Wm. Carson et al., Sec.14, T.27N ,R.9 W. 
1856 305 | Little river..........| Oconto.......| Geo. Smith, Sec. 24, T. 28N., R. 20E. 

. 1856 38 | Badfish creek........| Rock.........|; Noah Davenport, Sec. 1, T. 4 N.,R.10 E. 
1856 397 | Flemings creek......| La Crosse....| Livyd L. Lewis, Sec. :24,T. 18 N.,R 7 W. 
1856 481 | Apple river ..........| Polk ........| Apple River Dam Co.,Sec.33,T.33 N.,R.16 W 
1856 5384 | Ravine river ........| Columbia....| Peter Hauston, Sec 34, T. 12,3 N.,R. 11 E. 

. — 1857 99 | Waupaca river.......| Waupaca... | Chas.L.Gormar et al., Sec.36, T.22 N.,R.12 E 
1857 © 164 | Oconto river.... ....}| Oconto.......| Rufus Andrews, Secs.23,26,T.28,N., R.19 E. 

. 1857 183 | Fox river ............| Racine.......| Jas Scott et al., Sec. 14, 1.3 N., HK. 19E. 
. b 1857 195 | Oconto river ..-..| Oconto.......| Henry Volk, Sec. 25, T. 28N., R. 19K. 

a . 1857 237 | Lemonweir river ....; Juneau ......| Amasa Wilson, Secs. 7 & 8,T.16 N., R.3 E. 
1857 318 | Strean:in Scott town| Sheboygan ..| E. W. Chapin. 
1857 335 | Lemonweir river....; Juneau ......| Newell Dustin, Sec. 16,T.15N., R. 45. 

| 1857 360 | Little Wolf river ....| Waupaca ....| B. F. Phillips, Sec. 8,7. 22N., BR. 14 E. 
1857 368 | Flambeau river......| Gates ........; Wm.H. Gleason, Sec. —, T. 35 N., R. 5 W. 
1858 254 | Menomonee river....| Marinette....| Anson Bangs, Sec. 13, T. 31 N.,R. 22 E. . 
1858 278 | Patrick creek........| Dodge........| James Hart, Secs. 26 & 35, T.13 N.,R.16 E. 
1859 111 | Wisconsin river......| Portage .....| Isaac Ferris, Sec. 17, 'I'.:23.N., R. 85. 
1860 a74 | Peckatonica river...| La Fayette ... Wm. Knowles, Sec. 11,T. 1N..R.5E. 
1861 36 | Red Cedar river. Dunn ........| Jno.H. Knapp et al., Sec 26,T.26N.,R.13W 
1861 |. 42) Red Cedar river .....; Dunn ........| Burrage B. Downs, Sec.3t, T.27 N ,R.13 W. . 
1861 o2 | Riack river ..........| Jackson......| Andrew Sheppard/et al , Sec.33,T.21 N ,R4 W 
1861 59 | Scarboror river......|-Kewaunee ...| J.R.Slansenetal., Sec. 35, T. 24.N., R.23E - 

; 1861 _ 69 | Milwaukee river.....| Ozaukee .....| Henry W. Stillman, Sec.3,T.11 N.. R.21 E, 
. 1863 153 | Milwaukee river.....|......... ......| John Ehlers. 

1863 327 | Honey creek.........]| Sauk ........ Alexander M. Morrill etal., Sec. 17, T.9 

1863 349 | Kickapoo river......;| Richland .;..| Isaac R.: Lawton etal., Sec.6, T.12N.,R.2 W , 
1864 300 | Chippewa river .....; Chippewa....| Adin Randall, Sec. 30,T. 30N., R. 7 W. 

c 1864 302 | Willow river.........| Polk........../ Willow Rive: Dam Co., T.32 N., R: 15 W. oe 
1864 325 | Red Cedar river ....| Barron....... John H. Kaapp et al., Sec. 21,T. 35 N,, 

1864 389 | Peckatonica river...| La Fayette..| Satterlee Warden, Sec. 4,T.1N.,R.4E. 
1865 319 | Chetack river........| Barron....... Andrew Tainter et al., Sec. 40, T. 33 N., 

1866 122 | Willow river at Hud-} St. Croix ....| Daniel A, Bladwin. ‘ 
son. 

. 1866 99 | Red Cedar river.....| Dunn ........| John H. Knapp, Sec. 20, T. 29 N., R.12 W. . 
(1867 328 | Chippewa river......| Chippewa....| Eagle Rapids Dam Co., Sec. 22,*T. 29 N., 

Range 8 W, 

. a Chap. 167, Laws of 1857, amended in relation to the height of dam, etc. 
b Chap. 134, Laws of 1859. amended, providing for the maintenance of a boom. . 

. ce Amended, Chap. 366, Laws 1868, providing for height of dam, rats of toll, management,ete.
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a 1867 503 | Little Wolf river....| Waupaca.... Wisconsin Mf’g. et al., Sec. 8, T. 22N., 
1 : 

1867 563 | West Twin river.....| Manitowoc ..! Henry Nachtway, Sec. 7. T. 21 N., R. 23 EB. 
1867 568 |} Chippewa river......| Chippewa... | Jno. O. French et al., Secs. 19, 20, 29, 30, 

; T. 30 N.,R.7 W. 
1867 586 | Little Wolf river.....| Waupaca....| Jas. Meikeljohn, Sec. 34, T. 23 N., R. 13 E. 
1867 587 | Littte Wolf river....| Waupaca ....| J. P. Moreetal., Sec. 1, T. 22N.,R. 13 E. 
1868 216 | Big Rib river........| Marathon....|. Jno. Basemann, Sec. 28, T. 29 N..R.5 E. 
1868 265 , Little Wolf river....| Waupaca..., Jas. K. Buckstafi etal., Sec. 11, T. 23.N., 

b 1868 376 | Apple river..........| Polk . .....| Jno. A. Gore, Sec. 12, T. 82 N.. R. 17 W.. 
1868 4€1 | Vermillion river ....| Barron .... . Jas. Bracklio et al., Sec. 26, T. 34 N., . | .12 W, 
1868 489 | Lyndon creek, near| Juneau ......| Jno. Fitzgerald etal. | 

Lyndon village. 
1869 223 | Two. streams near|....... ........| Gustavus Lawrence et al. 

Lake, Shawano Co. 
1869 290 | Embarrass river.....| Shawano.....| E.R. Murdock, Sec. 19, T. 26 N., R.15E. 

. 1869 361 | Willow river, near; St. Croix ....| Christian Buckhardt. 
Willow River Falls| 

1869 400 | Black Creek | Outagamie .. Andrew thompson et al., Sec. 31, T. 24N., 

1869 411 | Oconto river........,| Shawano.....| L.S. Lindsey, Sec. 5, T. 27 N., R. 18 E. 
c 1869 452 | Nimakogan river....} Bayfield......| Nimakogan & T. Dam Co., T.43 N., R. 6 W. 

Totagatic river......| Washburn ... Nimakoean & T. Dam Co., Sec. 12, T. 42N., 
.1 . 

1870. 32 | Big Rib river.........| Marathon....| Juo. Linder, Sec. 6, T. 28N., R. 6E. 
1870 48 | Peckaionica river...| La Fayette..| Saterlee Warden, Secs. 1,2, T.1N., R.4E. . 
1870 270) Little Wolf river....| Waupaca.... Nathan Parser et al., Sec. 24, T. 25 N., 

: wl ve . 

1870 421 | Peckatonica river...! La Fayette..| Chas. Sherman, Sec. 10. T.4N., R. 2 E. 
1870 463 | Red river........... | Shawano .| B. H. Overton, Sec. 2,T. 27 N., R. 14 E. 
1871 85 | Milwaukee river.....| Ozankee .....| Julius Sizer, Sec. 11, T. 11 N.,R. 21 E. 
1871 239 | Willow” river, near} St. Croix . .| Christian Buckhardt. 

Willow River Falls | 
1872 38 | Wisconsin river......4 Wood........| Reuben C. Lyon, Sec. 8, T. 22 N., R.6E, 
1872 60 | Turtle creek .......| Rock.........| Jesse Pramer, Sec. 27, ‘I. 2N.,R. 148. 

a 1870 164 | Kau Claire river.....; Douglas..,...| St. Croix Dam Co., T. 44.N., R. 10 W. 
St. Croix river bet. 
mouth of Eau | 
Claire and Moose | | 
rivers. , 

Yellow river.........| Burnett......| T. 40 N., R. 16 W. 
Yellow river........., Burnett... ...| T. 39 N.,R.14 W, 
Yellow river..... . | Washbucn....| T. 388N.,R.13 W. 
Yellow river..... ...| Washburno....| T. 39N., R. 12 W. 
Clam river... .......| Burnett......| T. 39N.. R. 16 W. 
Nimakogan river.....| Washburn ...; Sec. 35, T. 41 N., R. 10 W. 
Nimakogan river. | Sawyer.......| Sec. 6, T. 41 N., R. 8 W. 

1872 110 | Milwankee river...... O aukee.. ...) J. B. Schanbly, Sec 34,T.12N., R. 21 E. 
1872 112 | Meck Key br. of Washburn....| Emil Munch etal,See 12, T.39N ,R.11,W. 

Bean Brook. 
1872 117 | Eau Claire river....| Bayfield...... Orange Walker et al, Sec. 16, T. 44 N., R. 

° 1872 132 | Big Rib river........) Marathon....| John Linder, Sec. 5, T. 28 N., R.6 E. 
1873 134 | Chimpanzee brook...| Washburn....; Fred: rick Nresser, Sec. 28, T. 41 N., R 10 W. 

Bean brook........ .| Washburn....| Sec. 6, [. 39N., R. 10 W. 
Bean brook......... | Washburn....| Sec. 8, T’. 39 N., R. 10 W. 

1878 . 135 | Osceola creek.... ...| Polk.......... Samuel B. Dresser et al., Sec. 27, T. 33 N., 

, 1873 159 | Little Wolf river....| Waupaca.....) C. 8S. Ogden, Sec. 34, T. 24.N., R. 13 EF. 
1873 245 | Wood river.........../ Burnett.... Alvin Ny Basbee et al., Sec. 33, T. 39 N., 

1873 252 | Totogatic river......; Bayfield......| Aaron M. Chase, T.43 N.,R.8 W. 
Totogatic river......: Bavfieli .../ T. 48N., R. 8 W. . 

a Amended, Chap. 220, Laws of 1868, correction of an error in the name of the grantee. 
b Amended, Chap. 100, Laws of 1872, by substituting for the name Geo. A. Gore, the name 

George A. Gove. ; . a, 
c Amended, Chap. 161, Laws of 1870, by changing the name to St. Croix Dam Cc., increasing | 

capital stock and authorizing to build dams as follows: , 
d Re-enacted by Chap. 124, Laws of 1877.
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1873 275 | Moose river..........| Douglas......| Louis E. Torinus, Sec. 35, T.45 N., R. 13 W. . 1874 118 | Wisconsin river......| Lincoln ......| B. F. Cooper et al., Sec. 12,T 31N.. 2.65. 1874 153 | Clam river...........| Burnett ......| W. A. Talboys et.al., Sec. 5, T. 37 N., R. 14 W. 1874 176 | Elk river.. ...........| Price.......... John H. Redfield, Sees. 15, 23, ‘I. 40 N,, 

1874 204 | Little Sandy river, aj Marathon....! V. Brooks et al. No description. . series of dams. . 1874 228 | Fisher river, series | Chippewa....| Loren D. Brewster etal. No description. 
ort dams. 

, 1874 239 | Wisconsin river, ser-} Portage.......| Joho M. Robinson, Secs. 6, 7, 8, T. 23 N., les of dams, K.8 E. 
1874 264 | Lightning creek.....| Barron. ......| John H. Knapp, See. 24. T. 34 N., R. 14 W. 1874 276 | Wisconsin river. Wood........ | John Edwards, Secs. 2, 3, T. 21 N.,R.5 E. . 1874 289 | Little Wolf river ....| Waupaca.....| W. D. Mihills et al., Sec. 34, ‘1. 25 N., R. 11 E. . 1874 304 | Moon’s creek.........| Barron. ......| John H.Knappetal, Sec. 16,T.33 N »R.14 W. 1874 306 | Wisconsin river at | Ashland......| Hiram Russell. No descriptioniu bil}. . . the town of Ronnie. 

. 1875 45 Clam tiver at Clam) Polk .........) Dan. F. Smith. No description. 
alls, 

1875 70 Wood river atGrants-| Burnett......| Canute Anderson etal. No description. 
urg. 

1875 St | Milwaukee river.....| Milwaukee ..) Chas. Hermin, Sec. 18,T.8N., R. 22 E. 1875 169 | Little Wolf river.....| Waupaca ....| J. wt founds et al., Sec. 15, T. 23N., R. 
IZ E. 

1875 195 | Clam river...........| Polk .........1 J. H. McCourt, Sec. 36, T. 37N., BR. 16 W. 1875 204 | Rice cre-k. .........| Gates ........| Franklin Holman, See. 21. T. 33 N..R. 8 W. 1875 288 | Sand creek..... ....| Barron ......| Elam Greeley, Sec. 5; T. 33 N , R.14 W. 1875 362 | Black river ..........| Clark ........| Robezts & Whelen. Sec. i27, (. 38LN., R. oo . 1E., Sec. 21, T, 31N., R. 1 E. . 
| Chippewa ...| Sec. 15, T. 32N,R.14. . 1875 827 | Clam river....... .. | Polk .........] John Glover, Sec 8, T. 26N. R.15 W. 1876 34 | Trempealean river ..| Trempealeau.; Wm. H. Decker, Sec. 17, T. 20 N . R. 10 W. - 1876 105 | Popple river and Clark ........] Dudley J. Spaniding, Sec 17, T 27.N., RB. Brett creek. 1E, Sec. 23, T. 28N., R.1E.. Sec. 36, T. . 29N.,R. 2 W., Secs. 22, 3,T.29N., R. 1 W. . 1876 195 | Sheboygan river.....; Sheboygan...| Geo. H. Brichner, Sec. 32, T. 15 .N., R. 23 E. 1876 200 | Little +olfriver ....| Waupaca ....| L. W. Bliss, Sec. 10, T. 24. N., K.13E. 1876 _ 252 | Barham stream.. ...| Burnett ......| John Acbuc's, Sec. 30, T. 88N.,R. 14 W. 1875 265 | Black river ..........| Taylor .......| Roberts & Whelen, Sec. 14, '1. 52 N., R.1E., : Sec. 15, T.32 N., R. 1 E.. Sec. 14, T. 32 N., 

R 1E, Sec. 34, T. 82 N., R.1E.,, See. 21, 
. © | TL 8LN.. KR. LE, Sec. 27, T. 31. N., R.1 E. 1876 - 285 | Wisconsin river, City|................ Solomen Leach. oS of Portage. 

1876 287 | Wood river ..........| Burnett... John P. Jacobsen, Sec. 26, T. 38 N., R. 18 W. 1877 23 | Leach ecreek....... Sauk ........ Peter Wilkinson et al., Sec. 13, T. 12N., 
. ~7#. 

1877 236 | Wedges creek.... ...{ Clark ........| James Hewitt, Sec. 10, T. 24N.,R. 3 W. 1877 247 Yellow tiver, floating|................| AlbertE. Pound. No description. 
ams, 

1877 267 | Cunningham creek, | ............... Chauncy Blakeslee. No description in bill. 
to improve naviga- . | 
tion, build dams, 
etc. . , 

1878 — 163 | Stony creek, to im- |................| Chas. L. Fellows No description in bill, 
prove navigation, 

. . build dams. 
1878 239 | Mondeau creek......| Taylor. ......| Wm. Miller, Sec. &. T. 33 N., R.1 W. 1878 271 | Little Red river......| Marathon....| Albert Wendorff, Sec. 11, T. 29N., BR. 6 E. 1878 272 | Flambeau river......| Price .... ... Henry Hewitt et al., Sec. 22-3, T. 40, R. 

1878 283 Quaderer creek,.....| Barron.......| Joho Quaderer, Sec. 28, T. 83iN., R. 12 W. . 1878 284 | Yellow river .........| Barron.......| John Quarer, Sec. 28, [T. 3tN., R. 12 W. 1878 291 | Sucker branch ......) Polk .........| W. L. sadler, sec. 26, T. 33 N.. R. 17 W. 1878 318 Court Oreille series|.... .. ...... frederick G. Stanley etal , no description. of dams, 
"1878. 337 | Eau Claire river.....| Eau Claire...) Wm. A. Rust, Sec. 5-8, T. 26N., R. 6W. "1879 13 | Little Eau Pleine Marathon....| B. FB. McMillan, C. 8S. McMillan, Sec. 17, river. T. 26.R. 3 E. Log driving. 1879 21 | Big Eau Pleine river | Marathon... N. J. White, Sec..34, T. 29, R.2E. Log ° 

riving. - 41879 28 | O’ Neil creek .........' Clark........ | W. T. Price, on said creek for log driving.
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1879 53 | South Maple creek.. Chippewa... Mark Douglas, on said creek for log driv- . 
ing. 

1879 55 | Deer Tail river......| Chippewa....| Daniel Shaw, Elias Moses, on said creek . 
. (now Gates.)| for log driviug. 

1879 71 | Wiergor river........| Chippewa....| Nicholas Abrahamson, Secs. 9, 16 & 21, T. 
37, R. 7 W. Log driving. 

1879 | 90 Yellowriver ........,; Wood ........ Carl B bons; A. E. Long, Sec, 34, T. 23, 

1879 96 | Bear creek....... | Barron.... ..! William Wilson, Andrew Tainter, T. B. 
. Wilson, H.L. Stout, J. H. Knapp, 

. Sec. 18, T. 36, R.11 W. Log driving. 
1879 112 | Willow river.........| Polk .... ....| James & William Johnston, Sec..29, T. 32, 

R. 15 W. Log driving. 
. . 1879 127 | Cauley creek.........} Clark ........| G@. H. Ray, on said creek for log driving. 

1879 136 | Red Cedarriver’.....| Burnett......| J. H. Knapp,JH.L. Stout, Andrew Tainter, . 
William Wilson, T. ts. Wilson, J. H. 

| Douglas, Sec. 25, T. 37,R.10 W. 
a 1879 137 | Yellow river ....... --| Barron .......| J.H. Knapp. H.L. Stout. Andrew Tainter, 

. William Wilson, TT. B. Wilson, J. H. ; 
. Douglas, Sec. 34, T. 36,R 13 W. 

1879 | 143 | Little Chief river....| Chippewa....| A. J. Hayward, W. E. McCord, NE. NE. 
Sec. 26. T. 40, K. 7 W. Log driving. 

1879 144 | Pine Creek river.....| Chippewa.... William McKeith, Sec. 14, T. 37, R. 3 Ww... 
og driving. 

b 1879 147 | Wiilow river.........| St. Croix ....| James & William Johnston, either Sec. 16 
. or 17, T. 3t, R.16W. Log driving. 

/ 1879 154 | Ten Mile creek ......| Chippewa....|' William Wilson, Andrew Tainter, T. B. 
Wilson, H. L. Stout, J. H. Knapp, Sec. 

. L 30 or 31, T. 33, R.9 W. 
1879 155 | Yellow river .........| Barron.......]| William Wilson, Andrew Tainter, T'. B. 

Wilson, H. 1. Stout, J. H. Knapp, Sec. 
7,T. 35, R. 12 W. - 

c 1879 191 | Yellow river ..... ...| Taylor........| William Baker, Sec. 24, T. 32, R. 2 W. ' 
. Log driving. 

1879 201 | Little Wolf river....| Waupaca ....| G. E. More, E.G. More, SEH. NE. Sec. 1, 
T. 22,R. 18 E. Log driving. 

1879 213 | Wolf river............| Shawano.....{ C. D. Wescott, Mathias Miller, H. M. 

| Loomer, NE.Sec. 25, T.27, R. 15. Log 
riving. 

1879 2299 | Mondean creek......| Taylor........| J. B. Garland, between Sec. 17, T. 32, R.1 
. E., & Sec. 15, T.33, R.1 W. Log driving. 

1879 232 | Clam FAVOR vee eeee | Polk.......... John Glover, Sec. 31, T. 37, R.15 W. Log 
‘ riving, 

1880 7 | Kickapoo river......| Crawford ....| T. W. Gay, J. A. Robb, S. A. Robb, lots 1 
and2, Sec. 28,T.10,R.4W. Log driving. 

1880 95 | Wood river..........| Burnett......]| G. A. Erickson, P. E. Peterson, SW. Sec. 
- 16, T. 38, R. 18 W. Log driving. 

1880 26 | Vermillion river ....{| Barron ......| F. R. Stees, Sec. 22, T. 35, R. 13 W. 
1880 ' 39 | Tartle creek.........| Barron.......| Andrew Tainter, J. H. Knapp, H. L. Stout, . 

William Wilsun,T.B. Wilson, J.H. Doug- 

ae jas, Sec. 11, T. 38, R.14W. Logdriving. 
7 1880 33 | Turtle creek.........| Barron.......|‘J. H, Douglass, Andrew Tainter, T. B. 

Wilson, H. L. Stout, William Wilson, 
J. H. Knapp, Sec. 27, T. 34,R.14 W. 
Log driving. — . 

1880 40 | Hemlock creek......| Barron.......! H. L. Stout, J. H. Douglass, William Wil- 
son, J. H. Knapp, Andrew_Tatnter, T.B. . 
Wilson, Sec. 36, T. 36,R.10 W. Log. 
driving. . 

1880 41 | Hemlock creek....... Chippewn....! H. L. Stout, J. H. Douglass, William Wil- 
son, J. H. Knapp, Andrew 'lainter, T.B. 
Wilson, Sec. 29, T. 36,R. 9W. Log 
driving. 

1880 49 ) Embarrass river.....| Shawano.....| F.S: Breed. N. 4SW.Sec. 10, T. 26, R. 12 E. 
1880 63 | Spirit river ..........| Lincoln ......| James McCrossen, SE. SW. Sec. 9, T. 34, 

° R.4E. Log driving. . 
1880 15 | Hay river............| Barron.......| William Wilson, Andrew Tainter, J. H. 

Knapp, H. L. Stout, T. B. Wilson, J. H. 

_ , Douglass. Sec. 32, T. 34, R. 13 W. 

. a Chap. 253, Laws of 1881, amends. 
b Chap. 208, Laws of 1880, amends. 
c Chap. 95, Laws of 1882, amends.
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1880 76 | Red Cedar river. ...| Dann — William Wilson, Andrew Tainter, J. H. 
| | Knapp, H..L. Stout, T. B. Wilson, 

. J.H. Douglass, Sec. 13, T. 28, R. 13 W. 
. _ Log driving. 

1880 © 77 | Black river...........] Taylor .......| A. E. Sawver, David Austin, Richard Dew- 
hurst, Sec. :0, T. 31, R.1W. Log - 

. driving. 
1880 84 ' Christmas creek. ...| Chippewa....)| C. W. Hanson, N. % NW. Sec. 14, T. 31, 

R.5W.. Log driving. 
1880 - 92 | Hemlock creek.... .| Chippewa....| T. 8. Wilson, Andrew Tainter, William 

. . Wilson, H. L. Stout, J.H. Knapp, 
J. H. Douglass, Sec. 30, T. 36,R.9W. 

. . . Log driving. 
1880 97 | Big Rib river........| Marathon....| Gustavus Werlich, SW. SE. Sec. 13, and 

. NW. NE. Sec. 24, T. 30, R.4 E. Log 
oo oo driving. . 

1880 102 | Spirit river..........| Lincoln ......]| K.A. Ostergreen, NW.Sec. 10,T. 34,R. 4 E. 

. . Log driving. - 
1880 103 | Kickapoo river......| Crawford ....| Atley Peterson, Peter Hooverson, NW.NE. 

. Sec. 31, T. 11, R. 3 W. Log driving. 
1880 144 | Elk river......... .. | Price ....:...| A. B. Lunt, teter Musser, NW. NW. 

ee Sec. 31, IT. 38, R.2 E. Log driving. 
. 1880 151 | Prairie river.........| Lincoln... .. TB. Scott,Sec. 13, I. 32,R.7 EH. Log 

; ; an . ~ driving. 
1880 ,168 | Wisconsin river .... | Lincoln ......| P. B. Champagne, NE. Sec. 30, T. 33, R. 

. 6 . . 

1880 177 | Otter creek........ Clark & Chip-| DeLoss R. Moon, on Otter creek for log 
. pewa. driving. 

. _ 1880 178 | Muskrat river .......| Eau Claire | DeLoss R. Moon, on Muskrat for log driv- 
; ing. 

1880 182 | Wolf river. .........; Clark, Chip- ,; DeLoss R. Moon, on Wolf river for log 
: pewa & Kau driving. 

Claire. 
a 188C 184 | Butternut creek.....| Price ........| D. P. Simmons, Sec. 18, T. 40,R.1W., for 

. oo, log driving... 
| 1880 201 | Spirit river ..........; Price ........| G. W. Cate, N. N. McCloud, lot 4, Sec. 32, 

. . T. 34, R. 3, E. Log driving. 
1880 205.| Pine creek...........| Price .......] A. B. McDonnell, Sec. 18,T. 40,R.2W. 

. . Log driving. . 
188°) 214) Poptarriver ........| Oconto.......| Halver Annunson, John Annunson, Sec. 13, 

; ; . T. 38, R. 15 EH. Log driving. : 
1880 241 | Little Elk river .....| Price ........| Matthew Wadleigh, R. M. Mooer,A. D. — 

to Lunt, on Little Elk for log driving. 
‘ 1880 | 255 | Prairie river........ | Lincoln ......| Able Neff, W.14 Sec. 14, T. 33, R. 8 E. 

oo Log driving. 
1880 294 | Deer Tail river ..... | Chippewa....| J. W. Heather, James McGee, Secs. 8, 9, 

and 16, T. 35, R. 4 W., and Sec. 24, T. 35, 
. R.5W. Logdrivineg. . 

1880 296 | Hay creek ...........| Chippewa ... | John Redmond, Secs. 16 and 17, T. 31, R. 
. a 5W. Jog driviug. 

1880 303 | Black river, E. fork.| Wood, Clark | T. J. LaFlesh, Sec. 14, T. 23; R. 1E., Secs. 
& Jackson. 5 and 30, T. 23, R. 2 E., Sec. 4, T. 22, R. 2 

: E. Log driving. 
1881 41 | Wood river..........| Burnett .....| J. P. Jacobson, Sec. 23, T. 38, R.18 W. - 

. ' Log driving. 
1881 ov | Embarrass river,....| Shawano.....| F. D. Newbold, R.R. Livingstone, T. 

. . ( 26, R.11and12 E. Log driving. . 
1881 58 | Kewaunee river .....| Kewaunee ... Wyota Strausky, SW. Sec. 14, T. 23, R. 

1881 67 | Kickapoo river......| Vernon.......| A. C. Cushman, NE. SE. Sec. 24, T. 12, 
R.3 W. Log driving. 

1881 77 | Hay creek............) Burnett ...... J. G Nelson, Wm. Long, Sec. 12, T. 40, R. 

1881 83 | Chippewa river......| Eau Claire...| Deloss R. Moon, Sec. 25, T. 27, R. 10 W., 
. . and Sec. 34, same town and range. 

. 1881 160 | Pine river.... ... ...{| Lincoln ...../ John Ross, J. E. uxcuy, M.b. Bube, Sec. 
. . . . 22,T.31,R.7E. lLogdriving. 

1881 160 | Pine river............} Lincoln . .. | John Ross, J. E. Leahy, M. P. Bubs, Sec. - 
9.7.31,R.8 E. Leg driving. 

. a Chap. 181, Laws of 1882, amends.
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a 1881 161 | Wedges creek........| Clark .......| James Hewett, NE. SE. Sxc. 22, and NW. 
. SW. Sec. 23. T. 25, R. 3 W. Log 

. driving. . 
$881 164 | Saylor creek.........; Price......... EE. LeClaire, T. 39, R. 1 E. Log 

riving. 
1881 177 | Fisher creek.........| Chippewa....| Eugene Shaw, D. P. Simmons, Sec. 34, T. 

. 32,R.6 W. Log driving. 
1881 221 | Silver creek......... | Taylor and | John Duncan, any point on said creek. 

. ; Price. Log driving. 
- b 1881 255 | Chippewa river......| Chippewa. ..| Stanton Barnard, Sec. 4, T. 28, R. 8 W., 

. ; ; and Sec.26, T.29, R.8 W. Log driving. 
1881 266 | Yellow river .........| Chippewa....| Robert Jackson, Sec. 1, T. 29,R.6 W. 
1881 267 | Plover river .........| Marathon.... E.G. Cory, SW.Sec. 19, T.28, R.10 E. Log 

Griving. 
1881 311 | Aminicon river.......| Douglas......| R. H. Henry, S. B. Barker,G. W. Henry, . 

. . T. 46,R.18 W. Log driving. 
1881 326 | Siscowit river.... ...| Bayfield.:....| R. D. Pike, Isaac H.Wing, N. J. Willey, 

, ; T. 51, R.6 W. Log driving. 
1881 327 | Iron river............| Bayfield......| R. D. Pike, J. H Knight, Isaac H. Wing, 

. . Jas. Barden, T.50, R.9 W. Log driving. 
1881 331 | Windfall creek......| Chippewa....| John Morning, W. A. Rust, Sec. 16, T. 38, 

. R.8 W. Log driving. 
1882 38 | Embarrass river.....| Shawano.....| William Smith, SE. Sec. 9, T. 26, R. 14 E. 
1882 78 | Red Cedar river,. ..., Burnett.. ....| J. H. Knapp, H. L. Stout. Andrew Tain- 

ter, William Wilson, T. B. Wilson, J. H. 
| Douglass, Sec. 25, T. 37, R. 10 W., for leg 

= driving purposes. 
1882 103 | Red Cedar river......| Barron.......| J. H. Knapp, H. L. Stout, Andrew Tain- 

ter, William Wilson, T. B. Wilson, J. H. 
Douglass, SE. NK. Sec. 21. and Lot 3, Sec. 
22, T. 36, R. 10 W., for log driving pur- 
poses. 

1882, 106 | Wisconsin river... Lo Portage......., S. A. Sherman, Sec. 17, T. 23, R. 8 E., for 
; , log driving purposes. 

1882 107 | Big Plover river.....| Portage......| C. A. Sherman, Sec. 26, T. 24, R.8E.,for . 
log driving purposes. 

1882 | 137 | Blake brook.........| Waupaca.....! Raymond Ayres, C. Rich, NE. Sec. 35, T.. 
. 24, R. 12 E., for log driving. 

“1882 145 | Big Plover river.....| Portage....... 8. A. Sherman, Sec. 9, T. 23, R.8E. Log 
riving. 

1882 182 , Totogaticanse river..| Bayfield......| J. E. Glover, Isaac H. Wing, W. H. . 
; Phipps, Sec. 8, T. 43, R. 9 W..- 

1882: 183 | Totogaticanse river..| Douglas......| J. E. Glover, Isaac H. Wing, W. H. 
Phipps, Sec. 1, T. 43, R.10 W. 

1882 184 | Totogaticanse river..| Bayfield......1 J. E. Glover, Isaac H. Wing, W. H. 
Phipps, Sec. 6, T. 43, R. 9 W. 

‘ 1882 186 | Big Eau Pleine river.| Marathon. ... Christian Weber, NW. SE, Sec. 13, T. 27, 

. 1882 224 | St. Croix river.......| Polk.. ........| J. F. Mason, G. B. Burrows, W. J. Vin- 
cent, Wm. Amery,J. S. B:ker. At or 

. near St. Croix Falis, for log driving. 
1882 228 | Jumpriver...........: Price..... ....| D. P. Simmons, NW. SW. Sec. 32, T. 34, 

R.1 W., for log driving. 
ce 1882 247 | Wisconsin river......| Lincoln (now! &. D. Brown, T. W. Anderson, A. W. 

- Oneida). Brown and W. E. Brown, Sec. 6, T. 36, 

1882 269 | Babhbs creek.... .. ../ Sauk.........| A. P. Ellinwood, Sec. 9, T. 12, R. 4 E. 
1882 250 | Rock creek... ......| Clark ........| Phillip Rossman, Sec. 28, T. 27, R.1 W., 

for log driving. 
1882 292 | Spring brook........| Langlade ....| J. H. Weed. S. Bryant, Alfred Weed, E. % 

NE Sec. 31, T. 31, R.11E., for log driving 
1882 297 | Little Wolf river....; Waupaca....| (. M. Wells, J. W. Ostrander, B. Os-' 

| trander, sW. SW. Sec. 8, T. 22, R. 14E. 
1882 316 Embarrass river.....; Shawano.....| Henry Stearns, SW. Sec. 9, T. 27, R. 12 E., . 

for lcg driving. 
_ 1883 - 9 East Fork Black Wood, Clark; Thomas J. La Flesh, Sec. 25, T. 24 N., 

. ' yliver, and Jackson R.2E. 

' a Chap. 89, Laws of 1882, amends. 
Oo b Chap. 96, Laws of 1883. amends. ~ 

c Chap. 253, Laws of 1887, amends.
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. a 1883 209 | Black river. Clark......... James Hewitt, near outiet of O'Neill’s 
creek. 

b 1883 ' 96 | Chippewa river......|.... ...........] Stanton Bernard, amending 255, 1881. 
1883 170 | Copper creek .......; Lineoln......| J. F. Ellisand J. BR. Wilmot, NW. NE. , Sec. 1, T. 31N., RB. 5. . 1883 113 | Duncan creek.. .. ..| Chippewa....| Hector C. McRae, Jacob Luengle and John 

Miller, NW. NE. Sec. 6, T. 28N.,R.8W. 1883 - 75 | Dunnum creek,......| Burnett ......| Erick Lundholm, Lot 3,Sec. 28,T. 38, R.17 W. 1883 | 347 | Fisher river......;...) Chippewa....) Wm. Ervin, on said river for log driviu7. 
1883 198 | Haycreek.. .. ......| Price.........| James Morrison, Edward Rutledge, SW. 

SW. Sec. 21, T. 36, R.1E. . 
c 1883 140 | Kewaunee river.,....| Kewaunee ...| An act toamend Sec. 2, Ch. 58, Laws 1851. 

1883 289 | Little B:ack river...| Taylor .......| E. RB. Urquhart, Peter Dovle, Joseph 
Brucher, W. Van Noslitz, SW. SW. Sec. 1, a 1. 30N.. R.1E. 

1883 93 | Little Eau Pleine Marathon....| Joseph Meyer, Sec. 34,T. 27N.,R.24E, ‘river. 
1883 88 | Little Yellow river | Wood ........| J.D. Witter, J. E. Ingraham, John Daly, 

. A. A_ Samson, Secs. 19, 29, 30, 32, 
T.2tN.,R.3E. | 

1883 224 | White river .........| Bayfield......| John A. Humbird, at poiot where C. & St. 
Paul, M. & O. Ri. crosses. 

1883 222 | Long Lake river....| Burnett ......| John H. Knapp. Henry L. stout. Andrew 
Tainter, Wm. Wilson, Thos. B. Wilson, . . John H. Douglas, SW. of SW, Sec. 24, 
T.37, R. 11W. 

1883 335 | Marengo river........| Bayfield ..... Robert Ritchie, S. 4 of SE. Sec. 27, T. 45 

1883 11 | Namakogan river....| Ashland..:...{ Anthony J. Hayward, Sec. 27, T. 41,R. 9 W. 
1883 230 | O'Neil river..........| Chippewa.... Marshall Miller, L C. Stanley, Sec. 29, 

1883 130 ; Pine creek............| Taylor .......) Thomas Kerns, Sec. 15, T. 830N., R. 1 W. 
oo Log driving. 

1883 182 | Poplarriver..........; Oconto ......] Halvor Annunson and John Annunson, 
. Secs. 13,14,T. 38 N., R. 15 E., Sec. 20, 

T. 388 N., R. 16E. 
1883 3 | Red Cedar river .....| Dunn.........] John H. Knapp, Henry L, Stout, Andrew 

Tainter, Wm. Wilson, Thos. B. Wilson 
and John H. Douglas, Lots 2 and 6, Sec. 
6, T. 28, R.12 W. 

: 1883 317 | Robinson creek ....; Jackson .....| Hugh B Mills, T. 20,R.2 W. . 
1883 355 | St. German creek....; Lincoln (now; John Arpin and P. B. Chapagne, Sec. 30, 

Vilas). | T.40N,R.8E, . 1883 65 | Scarbro creek........| Kewaunee....{ George Grimmer, Alex Trudell, William 
Braemmer, Sw. of SE. Sec. 25, T. 24. 

1883 259 | Spring brook.........| Langlade ....| Louis Navotney and Joseph Navotney,. | west /% NE. and east % NW. Sec. 29, T. 
. 31N.,R.11E. . 

1883 21 | Straight river........| Polk..........]| Nelson Lawson, J. H. McCourt, Lot 1, 
Sec. 20, T. 36, R. 16 W. 

e 1883 33 | Straight river........| Polk..........| Isaac Staples, N. %SW. Sec. 18, T. 36, 
R.16W.;S.4NE Sec. 20, T. 36, R. 16 W. 

1883 344 | Totogaticanse river..| Douglas......) 8. Li. Cowan, Isaac H. Wing and Wm. 
Phipps, SW. Sec. 30, T. 43, R. 10 W. 

1883 213 | Yellow river........../ Barron........| Charles 8. Taylor, John Post, SE. of Sec. , ) 27, T. 34N., R. 12 W. 
1883 326 | Yellow river..........| Taylor.. .. vee] Sop B Ellis, E. W. Allen, Sec. 27, T. 31 N., 

1885 43 | Namakagon river....| Sawyer.......| A. d. Hayward, above village of Hayward, | | 
for log driving purposes. 

1885 70 | Ahnapee river........} Door. ........| A. Fetzer, K. Youngs, E. % SW. Sec. 29, . T. 26, R. 25 E. 

a Chap. 88, Laws of 1885, amends. 
bAmendment. , . a 
ec Amendment. . . d Chap. 377, Laws of 1887, amends. 
e Chap. 108, Laws of 1387, repeals. 3 - . |
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a 1885 75 | Namakagonriver....| Washburn....| Jacob Bean, J. S. Oorien, Sec. 35, T. 41, 
R. 10 W., and other points on said river, 

; for log driving purposes. 
1885 100 | Hemlock creek.......| Chippewa....; John H. Knapr, Henry L. Stout, Andrew . 

. Tainter, William Wilson, Thomas B. 
Wilson ana John H. Douglass, W. % 

. NW. Sec. 26, T. 36,R.9 W. 
1885 104 | Elmcreek............| Sawyer.......| J. H. Knapp, H. L. Stout, Andrew 

Tainter, William Wilson, T. B: Wilson 
and John H. Douglass, Lot 4, Sec. 10, 

. , T. 37, R.9 W. 
1885° 158 | Wisconsin river......| Wood......... M.. L, Bensley and Welcome Hyde, Sec. 8, 

1885 180 | Sand creek...........| Barron........{ J. T. Heath and L. B. Roice, N. \% Sec. 
17. FE. 36, R. 14 W. 

1885 231 | Miller creek.........-| Barron........| J. H. Knavp, H. L. Stout, Andrew 
Tainter William Wilson, T. B. Wilson 

| and J. H. Douglass, SW. Sec. 26, T. 
_ ; 36, R. 13 W. 

1885 235 | Embarrass river.....; Shawano. .... EJ, Homme, N. % NW. Sec. 10, T. 27, 

1885 236 | Little Bear creek....| Barron........| J. H. Knapp. H. L. Stout, Andrew 
Tainter, William Wilson, T. B. Wilson 

. and John H. Douglass, SW. NW. Sec. 
; 23, 'T. 36, R. 12 W. | 

1885 254.) Apple river...........| Polk..........| John C. Schneider, S. 4% NE. Sec. 12, 
. . T. 32, R.17 W. . 

, 1885 255 | Embarrass river.....| Shawano.....{| Carl J. Berg and Nils A. Madson, NW. 
NW. Sec. 23, T. 27, R. 12 E. 

1885 278 | Wisconsin river..... | Wood.........| R.C. Lyons, Sec. 18, T. 22, R. 6. 
1885 280 | Red river......... ...| Shawano. ....| George J. Hahn, NW. Sec. 3, T. 27, R. 14 E. 
1885 281 | Embarrass river.....| Shawano. ....| John Sieber and William Dumke, E. % 

SW. Sec. 15, T. 27, R. 13 E. 
1885 282:| Embarrass river.....| Shawano. .... Theodore Buettner, NW. Sec. 23, T. 26 . 

.13 5. 
1885 | 283 | Apple river...........| Polk. ........ John C. Schneider, SE. NE. Sec. 11, T. 32, 

~17TW. 
1885 363 | Sheboygan river.....; Sheboygan ..| Henry Huson, SE-Sec. 13, T. 16, R. 20_E. 

. 1885 367 | Popple Creek........| Price ........) G@.W Mason, David Dubach, Allen Bur- , 
dette and G. W. Prescott, Sec. 28, T.38, 

1885 371 | Lewis creek .........| Jackson......| Oliver Darwin, T. 21, Ranges 2, 3and 4 W. 
One or more dams for 10g criving pur- 

. . poses. 
1885 ! 372 | Deer brook ..........| Langlade ....} M.G.Harlow & W.H.Luce,SW.NE.Sec. 30 

J T.32, R.11 E., for log driving purposes 
1885 402 | Wood river ..........| Burnett ..... Canute Anderson, SE.SE. Sec.28, T. 38,R 

i 

. 1885 412 | Plover river.........| Marathon....| H. M. Wadleigh, NE.SW.Sec.19,T. 28, R. 
. . ; 10 E. For log driving purposes. 

1885 _ 434 | Milwaukee river.....| Milwaukee...| City of Milwaukee in City of Milwaukee. 
1887 12 | Wisc »nsinriver......| Lincoln......| William H. Bradley, Sec, 10, T. 34, R. 6 E. 
1887 28 | Wisconsin river......| Wood.........| Centralia Pulp & Water Power Co., Sec. 

| 24, T. 93, R.5 E. 

1887 41 | Tomahawk river....| Lincoln......| C.D. Hammond, H. C. Baker, W. W. | 
Rich, P. B. Champagne, W. H. Eustis, 

. . . Secs. dor 9, T. 35, R. 6 E. 
1887 68 | Montreal river.......| Iron..........| Benj. Heinemann, at any point or points 

on said river to be selected by the 
grantee. 

1887 70 | Big Eau Pleine river| Marathon.... W. HH Richards, NW.SE. Sec. 4, T. 27, 

1887 85 | Teariver............./ Sawyer.......| John England, cither on Sec. 3, T. 41, 
R.6 W., or Sec. 34, T. 42, Rk. 6 W. ; 

1887 113 | Apple river..........} Polk..........| William Wilson, Amos E. Jefferson and 
Chas. T. Fox, either Sec. 28 or Sec. 33, 

. T. 38, R. 16 W. . 
- 1887 117 | Tamarack creek.....| Oneida.......| M. P. Beebe and H. Cline, building dams 

. on Said creek for log driving purposes. 

a Chap. 154, Laws of 1887, amends.



DAM CHARTERS GRANTED BY LEGISLATIVE ENACTMENT. 335 c 

. Grants of dam privileges by the legislature of Wisconsin—Continued. 

. . | Name of grantee, land description, | 
Law . oaee _ River. County. ! section, township andravge. _ 

| ber. | | : . 

| 1887 | 135 Apple Wenn St. Croix m SV. Campbell, NW.NE. Sec. 11, T. 31 | 

176 | Yellow river.........| Barron.......{| J. W. Taylor NW. Sec. 27, §T.34, R. 12 W. ) 1387 | 177 | Trade river ...... ; Burnett ......}| Frederick Petterson, W. % NE. Sec. 22, 

| 178 | Blake’s lake.........| Polk .........| Samue arriman, . P. Anderson an 1887 | 2 TIS | planes a8 saben. Johnson, See, 26: Te R. 16 W: ‘1! 218; A iver..........| Polk .........| John C. Schneider, William Wilson, NW. | 1987 pple rive NE. Sec. 6, T. 34, R, 15 W, . . 1887 | 228] Tatogatie river ..... Washbnrn’.. | G. a. porinus, Sec. 12, T. 42, R. 12 W. ; 251 | Robi k ..‘..} Jackson ..... ug . Miuis, Maintain dam or dams in . 1887 oprason cree T, 20, Ranges 1, 2,3 and 4W., for log driv- 
| | Wi 5 Piksoee, James Th aJ.B | 254 1 i weeeeeee.-. Burnett...... . J. Vincent, James Thompson and J.B. 

| i lb | Jaoob'L i rkucel, NE NE. Sec. 6, T. 28 262 | D k........| Chippewa....| Jacob Leinenkugel, NE. . Sec. 6, T. 28, 1887 | GNCAD CPE PP Met 8 W., in city of Chippewa Pals. 
1887 | 273] Devil’ sek .......| Sawyer .. ...| Malcom Dobie, NE. . Sec. 3, T. 38 188% | CvErs cree , . R.8W., also other dams on said creek a 

for log driving purroses, 1887 299 | North Fork, Eau Clark ........| Jacob Bye, Sec. 28, T. 29,R. 4 W. 
| Claire river, 

rn 1887 329 | Bearcreek. ..... .. Oneida (now Chas. H. Henry, Secs. 1 and 2, T. 40, R. ' ilas). . oe . 339 | Big Ribriver........| Marathon .{ D. H. Johnson, Fred Reitbrook and L. W. 1887 | 1 Mt river Halsey, between SW. % Sec. 8 and Sec. 
oo | | Dy aria BP Arpin and W. G. Col 

. 316 | Tomah i ....| Lincoln ..... . rpin, &. &. Arpin an - G. Col- 
~ 1887 omahawk river sins: Sw. 4 Seg. 28, T R. bE. . . 386 w.se.e...| Price ......:.] James Quail and John Quail. From its. 1887 Squaw creek mouth to Sec. 16, T. 88, R. i E., for log . . | pariving Purposes. ; . 407 | M lriver.......| Ashland (now; Daniel C. tifield, at point or points in 1887 ontrea! river Iron). ( | Sec. 34,T. 46, R. 2K., for log driving 

\ pul poses, 
1887 434 | Squirrel river........| Oneida.......| J. D. W. Heath, T. 39, R. 5E, for log , 

driving purposes, 1887 438 | Black river..........| Jackson..... DW), Spaulding, E. L. Brockway, Sec. 22, 

| 188? 444 | Peshtigoriver .......| Forest........ George R. Hall, Sec. 28 or Sec. 33, T. 37, R. | 
. 1887 448 Trade river.... sees Burnett ...... C.J. Akerlind, SE, SE Sec 16, T. 37, R. 18 W. 1887 449 lambeau river (N.| Oueida (now | C. H. Henry, T. 42, Rk. 5 H., for log driving . Fork). orate? Leander Choate, W. H. Bradley, G 12 i Le cence cuee i now eander Choate, . H, bradley, George 1887 5 Eagle river Vilas). Gerry and Walter Scott, Sec. 31, T. 40, R. 

| 532 | Eagle river ..........] Forest (now | J.P. Underwood, Geo. Gerry, Henry 1887 a agle river Oncida) ; Sherry, 8. 6 “Sec. ST. 39, K. IE . ' . 9 6 .eseseee| Polk..........]| Joe ichardson, SW. of the NE. and 188 866 | Beaver brook on NE. of SE. Sec. 5, T.33N., R.13 W. . a 1889 445 Chief river....... eee Sawyer....... James Wright, Sec 16, T. 41 N., K. 7 W.,& oO 
L other Igvalities along Bade: 

| 270 | E iver..........] Oneida ......| Leander Choate, W. H. Bradley. George 1889 | 70 | Eagle river nena , perry, Walter Scott, Sec. 31, T. 40 N., 
. 10 E. . ss river.....| Shawano...,.| Herman Schwanke, Herman Wilkes and 1889 449 | Embarrass river - " i. Aogt ichman, Sec. 13, and Lot 26, a -1LE. 

| . 2 iver............]| Outagamie ..| Henry J. Rogers & August L. Smith, Lots | 1889 | . 372 | Fox river... meagam 6&7, Sec. 24, S. of river to lots2 & 3, , | Sec. 22.N. of river, T.21 N. R.18 EB.» 
1889 | 17 | Four mile creek .....| Marathon....) Freeman & Fellows Lumber Co. on said 

creek for log driving. | 1889 485 | Little Bearcreek....| Oneida ...... John T. Coseriff, on SW. of SE.Sec. 7,T.  - 

1889 398 | Little Somoriver....| Lincoln ......} John Woodlock, Sec. 27,T.35 N., R.5.E. 
iver ceeeae slas......; William Sauatry, T. 45, R. 13, Sec.6,T. 44, 1889 446 | Moose river.... Douglas R. 11 W. and T. 43 N., B. 13 W. 

a a Chap. 87, Laws of 1897, repeals.
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1889 23 | Pigeon river.........| Waupaca ....| John Nehr,Sr., Albert Nohr, & Wm. Nohr . 
. _ . SE. of SE. Sec. 15, T.:25 N., R. 18 E. 

1889 45 | Red river............| Shawano..... August G. Schmidt, NW. of NE, Sec.3, T. 
7,R.14 E. 

1889 44 | Red river ...........| Shawano.....| Charles Krueger & August Krueger, SE. 
of SW. and SW. of SE. Sec 8, T. 27, R. . 

a 1889 215 | St. Croix river. .....{| Polk.... .....| Amos E. Jefferson, James Thompson, SW. 
Chinn, Edward D. Lewis and Edward 
A. O’Brien, Sec. 22, T. 30 N.,R. 20 E. 

. . Sec. 11, T. 33 N., R. 19 W. ("wo dams.) 
1889 | 405 | Skinner creek... ....; Price ........ | George W.Mason and Allan S8urdette,Secs. 

. 9,15 and 19, T. 36, R 2 W. . 
1889 83 | Squaw creek.........; Oneida ......| LeRoy Herrick, A.M. Sherman, NE. of 

| ; . the SE. Sec. 28, T.40N.,R. 4 E. 
1889 252 | Tomahawkriver.....; Oneida ......| David N. Beajamin, Wm. S.Stanley, Hen- 

ry Payne, Secs. 10 & 15,T. 39N.,R. 

1889 | 481 | Tomahawk river....| Oneida ...... Joba Arpin & Daniel J. Arpin, Sec. 21, T. 

1889 394 | White river..........| Bayfield......] John S. Owen, Sec. 13, T. 45 N., R.7 W. 
1889 32 | Wisconsin river.....-.| Wood ........| John Edwars & Walter A. Scott, Sec. 36, 

: ; T. 22N.,R.5E. 
b 1889 53 | Wisconsin river......| Wood.........| Thomas E. Nash, T. 21N., R. 5. 

; 1889 283 | Wisconsin river.. ...| Portage. .....{ George A. Whiting, Wm. ". Whiting and 
; i, R.C Russell, Sec. 8, T. 23 N., R. 8 E. 

1889 407 | Wisconsin river......| Portage. .....| Theodore A. Tavjor and G@: S. Biron, Secs. 
} ; oe , 6, 7, T. 23, R. 8 E. * . 

1889 | 236 | Wisconsin river......{ Wood......... Georse 8. Biron and Laura Biron, Sec. 34, © 

1889 316 | Wisconsin river......| Wood.........| Frank Garrison. John Farr’sh, E. B. Ros- 
- sier, J. D. Witter, G. F. Steele, Sec. 24, 

. T.22N.,R.5E. 
1889 - 235 | Wolf river............| Shawano. ....| C. M. Upham, Mathias Miller, F. D. Naber, 

Secs. 25, 36, L. 27, R. 15 E. 
c 1889 49 | Yellow river.........| Burnett and | Wm. Chaimers, Sec. 27, T. 39 N., R. 12 W.; 

Washburn. Sec. 7, T. 40 N., R. 16 W.: Sec. 20, I. 39 N., 
| | R. 14 W.; Sec. 10, T. 88 N., R. 13 W. 

1891 104 | Tamarack river.....| Burnett.... ..| Wm. Sauntry, Sec. 6, T. 42, R. 15 W. 
1891 110 | Spruce river.... ...! Douglas .. . Wr. Sauatey, NW. SE, Sec. 32, T. 44, 

1891 110 | Spruce river.... | Douglas...... Wm. Sauntry, SW. NW. Sec. 27, T. 44, © © 
; ei) VW, 

. 1891 110 | Spruce river........ Douglas...... Wm. Sauntry, NW. SE. Sec. 22, T. 44, 

1891 110 | Spruce river ...... .; Douglas...... Wm. Sanntry, SW. SW. Sec. 14, T. 44, 
. 15 W. 

1891 111 | St. Croix river.......]| Douglas......) Wm. Sauntry, three dams at different 
points on west line of section 6, I’. 44, . 

o . R.11W. 
1891 140 | Flambeau creek.....| Price.... .. .| O. D. Van Dusen, Josiah Arnold. Fred 

Arnold, Lot 8, Sec. 6, T. 39, R.1E. . 
1891 142 | Yellow river ........| Wood ........| Henry C. Paine, at or near tne town of 

Babcock, T. 21, R. 3 E. 
1891 148 | Trade river..........; Burnett ......| Carl E. Peterson, Sec. 36,T. 37, R. 19 W. 

d 1891 149 | Spring Brook....... | Washburn ..., Wm.Chalmers, S. 4% SW. Secs. 6, N.4NW. 
Sec. 7,'T. 39, R. 11 W. | 

1891 130 | Oconomowoc ........| Washington . BW. Erercks, NE. NE. Sec. 25, T. 9, 
. . 1 . . : 

1891 170 | Oak creek............| Milwaukee... Jos quindenrmann, NW. SE. NE. SW. Sec 

1891 |. 175 | Red river............| Shawano.....| G. ‘J. Huhn, JH. Baum, John Marx, N. % 
SW. SE. Sec 2.T. 27,R.14 E. . 

1891 177 | Wisconsin river.....; Oneida.......; Dan Graham, E. C. Allen, L. J. Cook, Sec. | 
26, T. 40, R. 9 EB. 

1891 186 | Little Wolf river....| Waupaca ....}| Jas. Meiklejohn and W. H. Hatten, co- 
partners as Meiklejohn & Hatten, NW. 
SW. Sec. 15,T.28,R. WE. 

a Chap. 478, Laws of 1891, amends. 
bNo section given, so it cannot be located. 
c Chap. 27, Laws of 1895, repeals. 
d Chap. 28, Laws of 1895, repeals.
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1891 222 | Iron river..........-.| Bayfield......| Patrick Hymes, building dams on said . river for log driving purposes. 
1891 229 | Pine river........... | Forest .. ....| Henry Collett, J. S. Chase and Levi Col- . ; lett, on north branch of Pine river. 1891 238 | Pine river.......:....] Forest.... ...| Burton Ramsey, Chas. H. Jones, south 

branch of Pine river for log driving pur- 
poses. 

1891 242 | Eau Claire river.....| Marathon.... Geo. Clayton, Chas. E. Parks, Sec. 7, T. 29, 

1891 284 | Wisconsin river......| Columbia ....| Town of Newport, in town of Newport. * 1891 313 | Chippewa river......| Eau Claire Wm. F. Bailey, Henry W. Early, John 
and Chip- Hunner and Jos. Mandelert. In the : ; pewa. cities of Eau Claire and Chippewa Falls. 1 1891 395 | Little Wolf river ....| Waupaca....; A. W. Whitcomb and G. H. Fox,. Secs. 23: J 

and 26, T. 25, R.14E. 
1891 396 ; Montrealriver.......| Ashland.. ...| Jas. MeCrassen and J. T. Barber, at any 

point or points between Island Lake and’ . . . Sec. 27, T. 46, R. 2 E., for log driving 
purposes. 

“4898 111 | Black river..........} Clark.........| M. C. Ring, town of Pine Valley, Clark: 
county. 

1893 221 | Clam river...........| Burnett...... John Arbuckle, SE. of NE. Sec. 5, T. 27 N.. 
of R. . 

1893 264 | Clam river...........| Burnett...... Jobn Arbuckle, NE. Bec. 30, T. 38 N., 

1893 203 | Comet river .........| Shawano and| James Spaulding, Sec. 21,T.26N., R.11E. 
Waupaca. Sec, 34, T. 26. N., R. 11 E, county of 

Shawano, also Sec. 12, T. 25 N., R.11E. 
. couuty of Waupaca. 

1893 00 | Devil creek ..........] Lincoln ..... Carl loinschmidt, east % of NE. Sec. 20, . 
. 1893 194 | Elder creek .........} Taylor ....... Charles W. Hanson, Sec. 19, T. 31 N. 

1893 207 | Embarrass river,....| Shawano.... | James Meiklejohn, S. % of the NE. &NW. 
of NE. Sec. 5,T 26N,R. 13 8. 1893 122 | Hay Meadow creek..| Lincoln .....| Frederick Mauecke, on the SE. of SW. i 
Sec. 7, T. 32.N., R. 8E. 1893 154 | Little Rice river.....} Oneida..... .| Thomas Christy. west 144 of NE. Sec, 23, 
T. 36 N., R.5 E. 

a 1893 190 | Oconto river. ......:.| Oconto.......| Merick Murphy, amending Sec. 129, 1851, 
| and 32, P. and L., 1862. . 1893 191 | Oconto river.........| Oconto.......| N. H. Brokaw and E A. Edmonds, lot , | No.1, Sec. 25,T. 28N., RB. 19, andT. 28 

N., R 19E., opposite side of river. 1893 129 | Pecor. brook ........| Oconto.......| Wm. Sommers, on the NE. of the NE. of . | | Sec. 18, T. 29, R. 17 8. 
- 1893 169 | Pelican river.........) Oneida.......| Paul Brown and A. W. Shelton, Secs. 8, 

. 9and 16, T. 36N.,R. 9 w. 1893 266 | Prairie river..... ...| Lincoln ......| John N. Connor and Sigmund Heineman, 
Sec 1, T. 31 N., R.6 5. b 1893 302 | Sand river ....... | Bayfield .....) Edward J. Thompson, Sec. 9,T. 50, R.5 
W., See. 1, 1.51, R. 5 W. 1833 99 | White river..........| Ashland......] G2orge Donileson,Samuel C.Knowles and . Henry Sherry.N. % NE. Sec. 6,T, 46 N., 

c 1893 118 | Wisconsin river......; Columbia & | Ki)bourn Manufacturing Co., Secs. 3, 4, 
Sauk. 9,10, F.13N.,R.6K. (An act to amend 

ch. 424 of the private and local laws of ; . J 
1893 213 | Wisconsin river......|}................| Wisconsin River Improvement Co., Sec. 8, 

T. 22N., KR. 6E. 
1893 143 | Wisconsin river.. ...} Lincoln ......| Edward D. Brown, Thomas W. Anderson, 

Anderson W. Brown, Webster E. Brown, 
Sec. 6, T. 36 N., R.9E., Oneida county. ° 1893 138 | Wisconsin river.. ..| Marathon....| Joseph Desert, Louis Desert, H. M. . | Thompson, T. 27N.,R.7E. . 

*Old dam have been maintained here for many years. No improvements recently. a Amendment. 
b Two dams. 

. , c Amendment. 
. 

22 | - |
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1893 9 | Wisconsin river .....| Marathon....| J 2 Ross, W. D. Siliverthorn, T. 28N., . 

_ 1893 209 | Wisconsin river .....| Wood.... ...| George S. Byron and Laura Biron, Sec. 34, 
T.23N.,R.6 E. 

a 1893 210 | Wisconsin river .....| Wood ........| Bertrand G@. Chandos and George E. Hos- 

. . kinson, Jots 4,7 & 8in Sec. 8, T. 22N.,R.6E 

1895 210 | Big Eau Pleine river.) Marathon John E. McMullen, T. 29,R.2E. | 

1895 172 | Black river..........| Clark ........| E. E. Finney, 1. 28, R.2W. . 

1895 346 | Chippewa river. ....| Ashland. .... Geo. 1. Rogers and R. A. Cook, Sec. 12, 

1895 357.| Fisher river. ......-.| Chippewa....| Warren Flint and Edward Porter, Sec. 34, 

. . T. 32, R.6 W., aud Sec. 4, T. 31,R.6W. 

1895 99 | Hemlock creek......| Wood ........| D. J. Arpin, E. P. Arpin, Jos. L. Dugas, 

; Secs. 17-19 or 20, T. 22, R.4 KH. 

~ 1895 251 | Little Wolf river... | Waupaca ....| N. G. Nelson, Sec. 21, T 23,R. 13 E. ‘ 

. . 1895 234 | Peshtigo river.......| Forest ....... Frank E. Cook, Secs. 28 and 33, T. 37, R. 
1 . 

_ 1895 60 | Turtle river. ........| Tron .........| Henry Sherry and A. L. Maxweli. Any 
part of Iron county. 

b 1895 272 | Wisconsin river.....| Oneida ......| Edward D. Brown, Theodore W. Ander- 

. . son, Anderson W. Biown and Webster 
' E, Brown, Sec. 6, T. 36, R. 9 E. 

1895 17 | Wisconsin river .....| Wood ........} Lewis N. Aiexander, Sec. 36, ‘1’. 22, RLS E. 

c 1895 82 | Wisconsin river.....| Wood .... .. | Kertrand G. Chandos and Geo. E. Hos- 

kinson, at Grand Rapids. Sec. 8, T. 22, R. 

. 6 E. (Amending Chap. 210, Laws of 1893.) 

- 1895 345 { Wisconsin river.....| Wood ........| Lewis N. Alexander, Sec. 36, ‘I’. 22, R. 5 KE, 

1895 58 | Wolf river..... .-.-.| Shawano.....| Chas. M. Upbam and F. W. Humphrey, 

" , Sec. 1 or 18, T. 27, R. 15 E. 

1895 98 | Wood river.......-..| Burnett......] Hickerson Roller Mill Co., NW. SW. Sec. 
14, T. 38. R. 19 W. 

da 1895 101 | Yellow river......-..| Burnett...... Abe Jonson, Sec. 7, T. 40 2. 16 W. 

a 1895 101 | Yellow river ......-.-| Burnett......| Abe Johnson, S.c. 20, I. 39, R. 14 W. 

1897 | 206 | Beaver creek.... ....| Juneau .....| J. F. Hamilton, Chas. T. Baker and Hor- 

ace Miner, sec. 33, T. 19, R_ 2 E. 

1897 207 | Cranberry creek.....| Burnott.. ....| Sidney H. Waterman, Sec. 15, T. 388, R. 15 W. 

1897 143 | Hay river............/ Barron........] W. K. Curtis, N. % See. 18, 1. 35, R. 18 W. 

1897 266 | Middle river. ........| Douglas..... | Kirby Thomas, N. B. Aruold aud A. R, 

Mills, See. 10, T. 47, R. 12 W.; Sec. 35, 
T.49,K.12W. | 

1897 - 145 | Oconto river........-| Oconto...,.... Gen. RY ovate Lots 1 and 3,Sec. 26, T. 

, R.1 . 

1897 240 | Oconto river........-| Oconto........ Geo. Merer and Chas. Hall, Sec. 31, T. 28, © 

. 20 BK. 

e 1897 211 | Ratriver............-| Fore: t........ Wm. Fellows, SE. SE. Sec. 25, T. 36, 
. 14 E. . 

. 1897 234 | Gilbert creek.......-.] Dunn..... “| Maitland H Wilceux, SE. NW. Sec. 26, 

, T. 28, R.14 W. 

1897 190 | Wisconsin river......| Vilas..........| Wm. J. Walsh, fred. Morey, W. A. Brad- 

ford, Lots 7 and 8, Sec. 36. T. 40, R. 9 E. 

; 1899 134 | Elk Creek............; Dunn..... same EL Rork, NW.of NE.Soc.12,T.27 N., . 

1899 144 | Apple river ......... | St. Cro x ....| Frank W. Ep'ey, Henry Floy. George M. | 

. . - Brill, SE.‘of SE. pec. 45, T. 31 N., BR. 

19 W.. 

1899 172] Apple river..........| St. Croix .... Frank Wy Epley, SW. of Sec. 26, T.31N., 

- 1899 177 | Little Wolf river....} Waupaca....| W. H. Hatton & Arthur Lindsay, NW. 

SW. of Sec. 15, T. 23 N., BR. 13. E. 

1899 195 | Waupaca river ......; Waupaca .... R.N. Roberts & Samuel T. Osborn, Lots 

| ~ 124 and125, of the village, now the city, 

; of Waupaca. . 

1899 209 | Chippewa river..... | Chippewa....| Angus J. McGilvray, Sec. 30, or 29 and 30, 

| T. 30N., of R.7 W. , 

~ 1899 297 | Oak creek ..........-| Dunn..... sae.| J P. Ausman, NE. of SE. Sec. 12, T. 27 . 

. UNL, R. UL OW. 

a Chap. 82, Laws of 1895, amends. 

. b Amending Chap. 247, Laws of 1882; Chap. 253, Laws of 1887; Chap. 143, Laws of 1893. 

c Amenaoment. 
; 

d Chap. 141. Laws of 1897, repeals. , 

e Chap. 122, Laws of 1901, amends. .
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1899 261 | Peshtigo river....... a Hieronymus Zech, Sec. 1, T.32N., R. 18 
. . E. Sec. 33, T.32 N.,R. 19 EB. 
1899 320 | Flambeau river .... | Price ....... | Abbie Sherry & Frank T. Russell, Lots 4 & 

*. 5, Sec. 18, Lot 3of Sec. 24, T. 40 N., R. 
ae 1W._ Lot6of Sec. 25,T. 40 N., R. 1, . . | W. Lot 1,Sec.25,same town.and range. . 1899 — 331 | Manitowish river....| Vilas ........) H..W. Wright, Sec. 144,T.41N.,R.6 EK. | . 1901 53 | Prairie river... .....] Lincoln..... | Emil Thomas, Sec. 12,T. 32N..R.7 E. . , al90L | 122 Ratriver ............| Forest .. ....| William Fellows, amending 211, 1897. 

- 1901 177 | Namakagon river..,.| Washburn ...| Jacob Bean and James S. O’Brien. Below 
the range line between Rs. 9 and 10. 

1901 185 | Ayple river..........| St. Croix..../ F. W. tpley, on the NE. 4 of the SW. % | — Sec. 31, T. 31. N., R. 18 W. 
, 1901 188 | Little Wolf river....| Waupaca ....| Casper Faust, inthe SW. 4%ofthe SE. \% 

of Sec, 8, T. 22N., R. 14. oe oo 1901 260 | Wood river.......:.-| Burnett ......| Adolphus P. Nelson, SW. %4 NW. % Sec. | | 1 92,'T. 88N., RB. 19 W | 
1901 | 261 | Big Plover river .. .| Portage......| H grace B. Horton, SW.% of NE. & Sec. 9, 

1901 262 | Lilly river. ..........; Langladeand| W. H. Dick. From mouth of said river to 
‘ Forest’.....!| | north line of T, 34. .. 

. 1901 264 | Embarrass river.....; Shawano.....; W. H. Dick, NE. 4% of NW. % Sec. 36, T. 
27,R.12 K.-Also on NW. 1% SE. 4&, | Sec. 7, T. 96, R. 14E. 

1901 292 | Flambeau river......} Chippewa.... Angus J. -McGilvray, Sec. 35, T. 36N., 

1901 294 | Black river..........| Clark ........| L. B. Ring, Secs. 22. 26,T. 24N..R.2W. 
1901 365 | Trappriver..........| Marathon....| Walter Alexander, Benjamin Heinemann 

and t. C. Steward, Sees. 12,13, T. 30N., 

. 1901 366 | Pine river...........| Lincoln ......| Geo. E. Foster Lumber Cc., Secs. 9, 10, . T. 31N.,R.8E. . . 1901 _ 495 | Flambeau river......{ Chippewa....| Charles R. Smith, Henry S. Smith, L. J. 
; ° Noble, north % of Sec, 30, T. 35 N., . K. 5 Ww. Lots7and1, Sec. 2, T. 34N., 

1901 462 | Wisconsin river.....; Sauk and William Gunther, A. D. Johnson, A. B. 
Columbia. Whitman, Lot 4, Sec. 4,T.13N., R.6E. 

" Lots 1 and 2, Railroad Add. to Kilbourn 
Ity.. . , 

1903 24'| St. Croix river ......| Polk ........) St. Croix Falls Wisconsin Improvement , , Co., at or near St. Croix Falls. — 
oo 1903 _ 26' Pelican river........; Oneida........] Antigo Is and Club, at outlet of Pelican | . _lake, Sec. 11, T. 35, R. 10 E. 

1903 59 ; Chiprewa river .....| Eau Claire...|] City of Eau Claire. 
1903 * 62 | Fiambeauriver......| Rusk .........1O. E. Pederson and L. &. McGill, Lots . 2, Sec. and 7,18, T. 34, R. 6 W. 
1903 145 | Wisconsin river .....{ Lincoln .... | Edward Bradley and Wallace G. Collins, . Secs. 3 and 10, T. 43, R.6 E. . 
1903 | 153 | Wisconsin river .....| Marathon... { G. D. Jones and Neal Brown, Secs. 13 and — - | 14, T. 30, R.7E. : 
1903 154 ' Wisconsin river... . | Lincoln .....; Alexander Stewart and Walter Alexander, 

| Secs. 19, 20, 29, 30, 31, T. 33, R. 6, and Sec. 
6. T. 32, R.6 E. 

1903 155 | Wisconsin river ...:.| Marathon ...| J. D. Ross, Charles J. Winton and E. W. 
Brooks, T. 28, R. 7E. -— 

1903 153 | Wisconsin river... { Marathon ... C29: Winton, Secs. 32 and 33, T. 26, 

ot 1903 172 | Chippewa river......| Chippewa....) David R. Davis and William L. Davis, — . south half Sec. 30, T. 30, R. 7 W. 
-. 1903 172 |. Chippewa river......| Chippewa....| David R. Davis and William L. Davis, 

Lot_1, Sec . 29, and Lot 4, Sec. 20, T. 30, 

. ' 1903 ~ 174; Apple river ..........| Polk ........| A. P. Bixby and Andrew Bottolfson, Sec. 
- ; 30, T. 32, R.17 W. 

1903 178 | Chippewa river:.....| Chippewa....| Cornell Land & Power Co., at Brunette . Falls, Sec. 18, T. 31, R. 6 W. - . 

a Amendment. . 
NoTE.—For the years 1879 1880, 1881, 1882, and part of 1835, 1887 and 1891, where the. dams are 

authorized exclusively for log or driving purposes, it will be found so indicated. oo
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1903 180 | Long Lake river....| Chippewa....| Long Lake Improvement Co., at or near 
outlet. of Long Lake, Lot 3, Sec. 18, T. 32, 

1903 181 | Brule river ..........| Douglas......| Alwin A. Muck, Sec. 22, T. 47, R. 10 W. © 

1903 182 | Black river ..........| Jackson......| La Crosse and Black River Railroad Co., , 
Lots 2 and 8, Sec. 1, T. 21, R. 4 W. 

1903 206 | Black river ..........| Jackson......| La Crosse and Northern Railway Co., 
either Lot 5, Sev. 1, or Lot 7,38 c. 2, 
T. 18, R.8 W. 

1903 209 | Pecor brook .........| Oconto ....| Robert Gregnon, NE_ of NW..and W. % 
. of NW. of Sec. 18, T. 29, R. 17. . 

1903 210 | Red Cedar river.....| Dunn ........| Daniel C. Baldwin and Hannah C. Bald- 
. . win, Sec. 8, T. 29,R. 11 W. 

a 1903 299 | Apple river.... . ..| St. Croix ...| F. W. Enley, SW. NE. Sec. 31, T 31, 
R. 18 W. «Amendment to Chap. 185, 

oo. Q Laws of 1901.) 
1903 223 | Copper river.........| Lincoln ..... Heirs of Richard Scheu, NE. SW. Sec. 4, 

.31, R.5E. 
1903 231 | Chippewa river......| Chippewa.... John ow Thomas, Secs. 1 and 12, T. 29, 

1903 239 | Wisconsin river .....| Oneida.......| E. S. Shevard and A. W. Shelton, Secs. 23 
a and 27, T. 36, R.8E. 

1903 243 | Black river ....... -.| Clark ........| Charles C. Sniteman, at or near the city of 
. Neillsville. . 

1903 244 | Long Lake creek....| Iron .........| J. H. Paimer, T. 43 and 44, R. 3, E&. 
oo 1903 288 | Redriver ...........| Shawano.....| A.C. Weber, Secs. 21 or 22, T 27. R. 15 E. 

1903 308 ' Menominea river ...| Marinette ..| Powell Scack House, lot 2 or 3 or both, 
. . Sec. 22, T. 38, R. 21 E. 

1903 310 | White river..........| Waushara ...| Frank J. Kipp, Sec. 24, T. 18, R. 10 E.,and 
oe . Sec. 19, T. 18, R. 11 E. 

. 1903 340 | Chippewa river .....| Sawyer. ..... Et Harmon, Secs. 23 and 26, T. 38, 

1903 353 | Black river.... .....' Jackson......| ErwinG@. Boynton and Orlando Holway, 

. Sec. 3, T. 22,R.3 W. , 

1903 364 | Tomahawk river... | Vilas ........ John Woodlock, SW. Sec. 18, T. 89, R.6 E. 

1903 365 | Little Wolf river....) Waupaca....| H. M. Seaver, VB. Sec. 34, U. 24, K. 13 BE, 
1903 385 | Embarrass river ....| Waupaca .... u. F. Decker, SW. Sec. 5, T. 25, R.15 E. 
1903 490 | Kickapoo river......| Vernon ......| G@. W. Henikaand C. W. Fowell, village 

. of Reedstown. 
1905 11 | Yellow river..... .. | Washburn ...| Village of Spooner, NW. %, SE. 14, Sec. 

; 31, T. 39, R.12 W. Legai heid 15. 

3905 39 | Ploverriver..........| Portage ......| Stevens Point Power Company, NW. 4 
SW. % Sec. 12, T. 24 N.,R. 8 E. Legat 
head 14. 

1905 69 | Elkcreek ...........-| Dunn ........! Thomas B. Wilsen, NE. 4% NE. % Sec. 
. 24, T. 27, R. 17 W. 

1905 950 | Embarrass river.....| Shawano.....| W. H. Dick, (1) E. % SE. %4 Sec. 32, T. 
28 N.,R.13 E., (b) SE. 4% NW. %, Sec. 

| 15, T. 27N.,R. 13 E. 
1905 *97 | Foxriver... ........| Outagamie...| J. 8. Van Nortwick et al., Lower Rapids, 

. . Kaukauna. Legal head 27. 
1905 998 | Pelican river. .......| Oneida ......| W. E. Brownet al., S. 4% SE. 4S re 4, 

N.1%4,NE. % Sec. 9 or T. 36N., R.10E. 
_ Legal head 6.! 

1905 399 | La Crosse river. ....| La Crosse :..| Steven Steenson, SW. % Sec. 33, T. 17N., 
R.6W. Logal head 12.2 

1905 490 | Flambeau river......| Iron..........| Charles A. Gesell, W.% Sec. 4, T. 41 N., 
R.2 E. (Concrete.) Legal head 35.? 

1905 401 | Red Cedarriver......{| Barron .. ...| Sewall A. Peterson, P. M. Palmer, et al., 
E. % NW. % Sec. 32, T. 35 N., BR. 

. i; 11 W. Legal head 15.? 
1905 407 | Wisconsin river .....| Lincoln ......{ J. A. Barrett, D..E. Dawson, et al., Lot 

5 io Sec. 19across river to Lot 3, Sec. . 
20, T. 31N., R.7E. Legal head 13. 

1905 408 | Big Somo river.......| Lincola .....| Stolle-Baradt Lumber Company, Sec. 4, 
| T.35N.,R.4E. Legal head 9. 

1905 403 | Jump river...........| Rusk ........| John Casgriff, Sec. 23, T. 33 N., R. 5 W. 

. Legal head 20. 

a Amendment. 
1 From bed of stream. . — 

2 Measured from low water in river.
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. 1905 410 | White river.. .......| Bayfield......| J. B. Matthews et al., Sec.1, T. 46N., - 
. . R.5W. Legal head 45.2 1905 | 411) Maincreek ..........] Rusk ...... | G@_E. Newmar, Sec. 31,T. 34N., R.5 W. 

. . Legal head 15. - 1905 415 | Pine river........... | Florence.....| E. W. Hopkins, Sec. 28, T. 39N , R. 18E. 
. ; 4 (Above normal.) Legal head 32. 1905 457 | Wolf river ...........| Langlade....| F.d. Robert, E. H. Van Ostrond, M. J. . 

. ° Wallrick, E. 4 SW, % Sec. 10, T. 31 . 
. . . N.,R.14E. Legal head 26. 

1905 464 | Wisconsin river.. . .| Lincoln......] E. fT. Harmon etal., L. N. Anson, John 
. : O’Day, Lots 2, 8, 6,7, Sec. 30, T. 33N., 

. R.6E_ Legal head 32. 1905 470 | Black river .........| Clark ........] Cits of Greenwoo1, Sec.34, T.27N ,R. 2 W. 
: . ; Legal head 16.2 a 1905 483 | Wisconsin river .....| Vilas.... ....| Town of Eagle River. Lots 7 & 8. Sec. 36, 

. . |  T,40 N.,R. 9 E. Legalhead 20. , 
1905 485 | Oconto river....:....;| Oconto .. ... Wm. C. Zachow, Lots 1 & 8, Sec. 33. Legal 

ea . 
1905 491 | Black river..........| Jackson.. ... City of Black River Falls and J. J. Me- 

Gillivary, E.%SE. 4% Sec. 15, T. 21 
sk . N., R.4W. To increase-head from 11 

| . i, | tols, Legal head 15. ; 1907 644 | Wisconsin river.....| Marathon....| Beans Eddy Power Co., Secs. 6, 7, 8, T. 26, 
. i R.7E. Legal head 15. 1907 189 | Wisconsin river.....| Sauk, Colum-| J. S. Tripp, Maguus Swenson, Sec. 235, 

. . . bia. T.10,R.6£. Legal head 18. 1907 405 | Peshtigo river.......| Marinette....| Crivitz Pulp Co., Sec. 21, T. 82, R. 19 E. 
. . Legal head 46. 

1907 383 | Peshtigo river.......| Marinette.... C. E. Rollins. Sec. 15, T. 32, R. 19 E. 
ny ek Legal head 18. . 

- 1907 385 | Eau Claire river.....| Eau Claire.. | Isrel Shroudy. Sec. 10, T. 26, R.5 W. | 1907 361 | F!ambeau river......| Iron.......... State Land & Power Co., W. % Sec. 4, 

. 1907 123 | Flambeauriver......) Rusk.,.......|O. E. Pederson, Lots 2, 7, Sec. 18, T. 34, 
‘ . . R.6W. Legal head 20. - . 1907 380 | Chippewa river......| Rusk.........| C. B: Smith, NE. 4 Sec. 23, T. 36, R. 7 W. 

: . , Legal head _26. 
1907 626 | Chippewa river...... Sawyer.......| John Arpin Lumber Co., Sec. 10, T. 37, 

. . . R.7W. Legal head 18. 
1907 33 | Chippewa river......| Eau Claire...| City of Eau Claire. Legal head 32. 1907 675 | Flambeau river......| Chippewa....| A. J. McGilvray, Sec: 35, T. 36. R.5 W. 1907 286 | Yellow river.........| Chippewa .. | Jacob Svetlik, NE. %4 Sec. 31, T. 29, R. 

, . . 6 W. Legal head 10. 
1907 158 | Big Plover river..... Portage......; A. Van Order, SE. 14 Sec. 1, T. 24, R. 8 E. 

. . Legal head 4 ft. additional. . 1907 590 | Sicux river..........! Bayfield......| City of Washburn, NE. % Sec. 19; T. 49, 
- | . R.4W. Legal head 60. 

1907 549 | Rock river...........| Jefferson.....| Watertown El, Co. Legal head 13. . 3907 437 | Little Wolf river....| Waupaca .... AL Wo Vtitcomb, N. line Sec. 26, T. 25, 
1907 416 | Little Wolf river....] Waupaca ....| F. M. Moffatt, SW. 4% Sec. 22, T. 25, R. a . . . 12 E. Legal head 15. 1907 284 | Jump river..........| Rusk......... Jo. roung,, Sec. 34, T. 33, R. 5 W. . 

al hes . | 1907 404 | Wolf river...........| Langlade ....| E. P. Sherry, S. % Sec. 25, T. 31, R. 14 E. 
. . Legal head 35. 

1907 409 | Menominee river.... | Florence. ....| Max Sells, Sec. 2 or 12, T. 39, R. 19 E. 
Leg ead 32. 1907 489 | Trout creek..........) Vilas.........| B. C. Schutz, SW. 4 Sec. 14, T. 41, R. 6E. oo 1807 514 | Silver creek..........| Taylor .......| C. F. Stout, Sec. 12, T. 33,R.1E. Legal 

. | . head 25. . 
. 1907 | 384 | Brule rivor...........| Florence, ....| J. J. Pontbriand, Sec. 9 to 15, T 40. R.18E. . 1907 359 | Pine river............] Florence. ....| E. W. Hopkins, Sec. 28. T. 39, R. 18 E. 1907 381 | Bad river............| Ashland...... WM. Bussies, Sec. 30, T. 45, R. 2 W. 

ea . | 1907 449 | Oconto river.........| Oconto.......| S. CG. Frost, SW. % Sec. 10, T. 31, R. 
| 16E. Legal head 20. 

eee, 
1 Measured from the river bed. 

- * Measured from low water inriver.
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INDEX. oe 

A. Baraboo, water powers at, 163. . 
co , Linen Mill dam, 163. 

Afton, power development at, 229. City Water Works dam, 163. . a 

Agriculture, development of, 13, 263. Hoyt Mill Company dam, 165. . 

. Alpena, Mich., temperature at, 14. Island Woolen Company dam, 165. 

. Amherst, power development at, 104. Bark River, 312-313. - / 

precipitation at, 59. drainage of, 312. 

‘Aminicon River, ‘Jescription of, 260. profile of, 313. 
Angelo water power, 322. water powers of, 317. | 

. | Appendix—dam charters, 323-341. _ | Bass Creek, power development on, 229. 
Apple River, drainage area of, 239. _ | Bastwick Creek, water powers of, 322. 

fall at mouth of, 243. Battle Island, fall at, 139. 

power development and sites on, 242, 243. power site at, 139. 

run-off of, 243. Bear Creek, logging dam on, 222, 

Appleton, fall at, 43. Bear Lake, fall at, 183. . 

flow at, 43. ~ reservoir site at, 183. 

. power development at, 44-46. Beaver Creek, water powers, 322. 

. | precipitation at, 60. Beaver Creek, 180. 

Arcadia water power, 322, _ Beaver Dam. River, 309. 
Arbor Creek, power development at, 104. drainage area’ of, 309. . 

Arkansas, power development at, 229. profile of, 310. oe 

Arkansas Creek, power development on, water powers of, 310. , . 

229, Beaver Dam Cotton Mill, 311. | 

a Augusta, power development at, 229. turbines installed, 311. 
. | '  Avalanch, water power at, 168. officers of, 311. 7 

| | Beaver Dam Upper Woolen Mill, 311. | 
. Beaver Dam Lower Woolen Mill, 311. 

Bg. Beasley & Co., 308. 

Oo, Beloit water powers, description of dam, 

a Bad River, tributaries of, 258. 305. | 

* views of falls on, 256, 257. map of, 306. 

water powers on, 257. ownership of, 308. | 

Bad Water rapids, water power at, 69. Beloit Iron Works, 308. . 

Bad Ax River, water powers of, 322. Beloit Machine Works, 308. 

drainage area of, 321. Beloit Electric Co., 308. | 
Babcock, water power at, 160. Beef River, drainage area, 821. _ . 

| | Balsam Lake, water power on, 249. water powers of, 322... . . 

Baltimore rapids, water power at, 239. -{ Belills Falls, water power at, 204. | 

Baraboo quartzite, occurrence of, 118. Bevent, power development at, 158. 

Barnabee rapids, fall at, 212. | Big Falls, fall at, 211. . . . 

| Barton dam, description of, 275. view of, 211. | | 

horse power. of, 275. water power at, 211. | 
a Barnards rapids, dam site at, 153. Big Lake, elevation of, 108. 

Baraboo River, 162. Big Quinnesec Falls, fall at, 70. 

. ‘geology and drainage, 162. water power at, view of, 70. : 

profile, 164. . Big Rock rapids, water’ power at, 239. . 

. railroad facilities, 163. Bill Cross rapids, fall at, 143. 
| water powers, 163. | ‘water power at, 143. oe
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Biron dam, fall at, 187. °., Buffalo Lake, origin of, 25. ; 

view of, 138. Bull Rapids, location of, 247. 
Big Eau Pleine River, 156. Burkharit, water power near, 244. . 

geology and drainage, 156. Burns water power, 322. 

fall in river, 156. Burns Creek, water powers, 322. 

profile of, 156. Burlington dams, 3820. 

water powers, 156-7. Butte des Morts, Lake, character of, 40. 

Big Bear Creek, 322. . Butternut Creek, reservoir site on, 183. . 

Big Bull Falls, 161. Butternut Lake, reservoir site at, 183. , 

Big Tamerick, water powers, 322. 

Big Creek, water powers at, 322. 

Black Creek, fall at mouth of, 111. 

Black River (Lake Superior drainage), wa- Cc. . 

ter power on, 254. 

view of falls on, 254. Cable, fall at, 248. . 
Black River (Mississippi River drainage), | Callow, water power at, 152. 

geology, 169. Caldron Falls, description of, 86. 

drainage area of, 171. view of, 86. 

flow at Melrose, 172. Cambrian sandstone, occurrence of, 7, 89, 

at Neillsville, 173-176. 112, 185. . | 

map of, 169. Cameron, fall at, 223. 4 

profile of, 171-172. Catfish River, 318. | 
rainfall, 169-170. drainage of, 3138. 

transportation facilities, 180. ' profile of, 314. 

- tributaries of, 180. water powers of, 314. 
water powers on, 176-180. . run-off of, 315-816. . 

Black River Falls, fall at. 176. Catfish Lake, elevation of, 108. . 

power development at, 177. Cedar Creek, fall at mouth of, 111. 

view of, 177. Cedar Lake dam, fall at, 223. 

( Blaisdells Lake, fall at, 198. | Cascade dams, owner of, 279. 
Blakes Lake, power ‘Jevelopment at, 243. head, 279. . 

Blodgett Milling Company, 302-304. horsepower, 279. | | | 
Bloomingdale, water power at, 168. Cazenovia dam, 166. 

Blair water power, 322. Cato Mills, 283. 
Bob Creek, fall at, 197. Cedar Creek, drainage area, 275. 

Bois Brule River, drainage of, 254. profile of, 276. 

water power on, 255. water powers of, 277-278. 

Boomer’s dam, 299. Cedar raptis (Chippewa River) fall at, 211. 

Bower City Light & Power Company, 304.| water power at, 211. . 
Boulder Lake, fall at, 210. Cedar rapids (Tomahawk River), location 

, Boyeceville, power development at, 229. of, 149. 

. , Bridge Creek, power development on, 229.| Cedar rapids dam, fall at, 226. 

Brokaw, fall at, 142. water power at, 226. 

power development at, 142. Cedars dam. fall at, 47. | 

view of, 142. - power development at, 47. ~~ 

Brooks, T. B., on Little Quinnesec Falls, | Chaseburg water power, 322. | 
71. : Chalk Hill rapids. water power at, 73. 

Bruce, fall at, 197. Chevalley rapids, fall at, 197. 

Brule, fall at, 76. Cherokee rapids, 157. | 7 . 
Brule River, character of, 76. Chicago & Northwestern Railway, access 

dams on, 77. to water powers by, 165, 54, 69, 134, 279, 

' drainage area of, 76. 69, 260. . 
profile of, 76. | Chicago, Milwaukee & St. Paul Railway, 
source of, 75. - aecess to water powers by, 134, 54, 69, 

Brunett Falls, fall at, 202. 260. 

view of, 202. Chicago, St. Paul, Minneapolis & Omaha 
water power at, 202. ee Railway, access to water powers by, 180, 

Brunett River, dam on, 206. . 205, 260. 

Burnt Island Rapids, fall at, 211. Chilton water powers, 283. — 

Buckataban Lakes, proposed dam at, 107.| Chippenacia Creek, fall at mouth of, 248. |
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_ Chippewa Falls, fall at, 197. D. _ | - gaging station at, 194-198. oo 
power developments at, 199. - Dalles (Chippewa River), power develop- 
view of dam at, 200. ment at, 229. | | 

: map of river at, 200. Dalles (Eau Claire River), dam site at, view 
Chippewa River, dams on, 183. . of, 153. 

drainage area of, 198. : fall at, 153. | | | 
map of, 181. Dams. See particular rivers, places, ete. 

power sites and developments on, 196-208,| Dane Mills, water power, 322. oo 
profile of, 197-198. Davis Falls. See Jim Falls. 

views of, 199, 200. De Nevue Creek, power development on, 27, 

rain fall on, 186. Deertail Creek, fall at mouth of, 197. 
é rapids on, view of, 199, 200, 202. Dells dam, fall at, 178. . . 

reservoir sites on, 183. water power at, 178. . . 

. rocks on, 182. , -Depere, dam at, plan of, figure showing, 53. 

run-off of, 185-196. dam at, view of, 53. 
timber on, 182. fall at, 53. | 

topography and drainage, 196. power development at, 54. _ 

| | . tributaries of, 203-209. Dog Lake, elevation of, 108. | : 
transportation facilities, 184. Dore Flambeau River, character of, 220, 

See also Bast Branch Chippewa; West dams on, 221, : 
| . -- Branch Chippewa. drainage area of, 220. 

‘Cincinnati shales, occurrence of. profile of, 221. 
Clam Falls, water power at, 45-6. reservoir sites on, 183. 

' Clam Lake, fall at, 246. Douglas Creek, 180. 
Clam River, description of, 245. Douglas Copper Range, location and char- 

drainage area of, 245. acter of, 250-51. 
fall of, 246. Downsville, fall at, 226. 

profile of, 246. power development at, 226. 

- water-power development on, 246. Dowd, R. J., Knife Works, 308. 

Clays, occurrence and eharacter of, 12. Drainage, map showing, 10. 
Clark Mills, 283. - Duck Creek, power levelopment on, 27. | 

Climate, character of, 14. Ducomon rapids, fall at, 210. . 

. Colfax, power development at, 229. Duluth, Minn., rainfall at, 20. 

| Colton rapids, fall at, 197. temperatures, at, 14. 
. ’ Duluth, South Shore & Atlantic Railway, 

Combined Locks dam, power development 
access to water powers by, 260. 

at, 48. D k level t 298 | | view of. 48. duncan Creek, power deve opment on, 228. 

7. Dunville, fall at, 225. 
Conover, elevation at, 147. water power at, 226. . 
Consolidated Paper & Power Co., 187. Dundee dam, owner, 279. 

Coon Valley water power, 322. head, 279. 

Coon River, drainage area, 321. horse power, 279. 

water powers, 322. | _ | Dupee flats, location of, 247. 
‘Co-operative State and Federal survey, 4. Durand, power development at, 229. 
Cooper Falls, fall at, 259. 1 . . 

view of, 259. | : 
° Court Oreilles Lake. and rapids, water  £é, 
i power at, 205. , 

Court Oreilles River, drainage area of, 203. Eagle Lakes, elevation of, 108. 
reservoir sites on, 183. | proposed dam at, 107. 

water power on, 205. Eagle Point, power development at, 229. _ 

Cranberry Lake, elevation of, 108. Eagle Rapids, fall at, 200. 
Crawfish River, 309. , = water power at, 200. 

drainage area, 309.. . Eagle River, lakes on, elevation of, 108. 

tributaries, 309. Eagleville dam, 320. 

Crivitz, gaging station, 80. . ‘| East Brarch of Chippewa River, drainage 

. dam at, 84. area of, 203. 

| Crystalline rocks, occurrence of, 6, 57, 78. profile of, 198. | 
| _ Cunningham Creek, fall at mouth of, 171. reservoir sites on, 183. . 

water power on, 183, 204, 206.
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East Forks, fall at mouth of, 171. Fox and Wisconsin Improvement Company, 

Eau Claire, gaging station near, 185-194. development by, 39. 

' power development at, 199. _ | Fox River, drainage of, 25. . : 
view of dam, 199. . precipitation on, 80-32. 

. fau Claire River (Chippewa River drain- | Fox River, Lower, character of, 38. | 

age), drainage area of, 227. dams on,‘views of, 40, 44, 46, 47, 48. 

. fall at mouth of, 227. drainage area of, opposite 25. 

- power development on, 227. map of, 25. 

Eau Claire River (St. Croix River drain- fall of, 39. 

. age), description of, 239. floods on, 38. 

, . drainage area of, 239. ice on, 38. 

Eau Claire River (Wisconsin River drain- legal status of water powers on, 39. 

age), dam sites on, 150. navigation of, 54. | 

drainage area of, 148. profile of, 28-29. 

fall at mouth of, 151. rocks on, 38. 

profile of, 151. run-off of, 29-38. 

water powers of, 151. topography on, 27-28. 

| dells of, 153. transportation facilities, 54. 

: Eau Galle Creek, 322. water powers on, ‘41-54. | 

Eau Pleine River, dam sites on, 150. Fox River, Upper, profile. of, 26. . 

drainage area of, 148. water powers on, 27. . 

_ _Elroy, water power at, 166. | Fox-Wisconsin divide, character of, 25, 112- . 

_Elk Creek water powers, 322. 1138. 

| | El Paso water power, 322. .Fox River (branch of Illinois), 318. 

_ Highteen-mile Creek, power development drainage of, 318. ; 

on, 229. fall of, 318. 
Elk River, logging dams on, 222. profile of, 318. 

Embarrass, power development at, 104. water powers of, 319. 

| rainfall at, 20, 60. Fredonia, water power at, 273. - 

- Embarrass River, power development on, power, 273. 

104. owner, 273. 

, Engineers, army, reports of, on Wiscon-| Fulton, water power, 314. 

sin Rivers, 107, 108, 109. | 

Escanaba, precipitation at, 60. 

temperature at, 14. G. 

Escanaba River, flow of, 58. | | 

Calera limestone, cecurrence of, 27. 

. Gaston & Sons, 308. | 

. Gays Mills, water powers at, 167. 

° F. Geography, physical, of northern Wiscon- 

. sin, 6-21. . 

Farm dam, 87. Geological Survey, U. S., on Wisconsin 

Fisher River, fall at mouth of, 197. rivers, 4-5. 

Flambeau Lake, logging dam on, 222. Geology, account of, 6-9. 

Flambeau River, character of, 206. 4 Geneva water powers, 320. 

drainage area of, 203. Germantown water power, 160. 

fall of, 208. © Gilbert, fall at, 11. 

fall at mouth of, 210. Glacial drift, occurrence and character of, 8. ; 

water power at, 210. Glenbeulah water power, 282. 

falls on, view of, 210, 211, 213. -1| Glen Mill, view of, 228. 7 

‘ power development on, 210-214. Glidden Station, fall at, 198. : 

profile of, 209-210. | Gogoshungun River, water power on, 256. 

rainfall on, 207, 214. . ' | Goose Eye rapids, fall at, 204. 

run-off of, 215-220. water power at, 204. 

source of, 208. _ | Frafton dams at, Milwaukee Falls Lime 

tributaries of, 220. Co., 272. . 

Florence, precipitation at, 59.. Sheboygan Knitting Co., 272. . 

| | Flint, Julius, 308. | . Upper dam, 272. : 

Forks of the Flambeau, fall at, 212. Grant River, drainage area, 321. 

| drainage area at, 212. Gravesville,-water power, 283. , 

Forest conditions, discussion of, 12-13. Grand Chute, fall at, 48.
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Grand Kaukauna, fall at, 48. Homestead bridge, flow at, 61. . . 

an . power development at, 49-51. Horse Race rapids (Menominee River), - 

/ Grand Rapids, fall at, 137. water power at, view of, 70. 
power development at, 1387. Horse Race rapids (St. Croix River), water 

view of dam, 137. power at, 239. . . . 

- Grand River, power development on, 27. Horicon, dam site, 297. 
- Grandfather rapids, fall at, 143. .Horicon marsh, 297. 

, view of, 144. Hudson, water power near, 244. . 

water power at, 144. Hunters Lake, fall at, 198. oo 

. Grandmother rapids, fall at, 144. | Huronian rocks, occurrence of, 6, 250-251. 

| | view of, 145. ° Hustisford, water powers at, 297. | 

| Great Northern Power Co., power develop- | Hydrography of Northern Wisconsin, 10. 
ment of, figure showing; 252. , 

Great Northern Railway, access to water ae , . 

power by. I. 

Green Bay, elevation at, 29. . . 
7 precipitation at, 60. . Igneous rock, occurrence of, 232. 

Green Bay and Mississippi Canal Co., devel- Indian Ford, water power, 300. 
. opment by, 39, 47. - Independence, water power, 322. 

water power owned by, 39-40, 50. Iron Mountain, Mich., fall at, 56. 

Green Bay & Western Railroad, access to flow at, 61-66. 
. water power by, . 180. . water power near, 70. 

Green Bay Valley, topography of, 27-28. . Iron River (Menominee River drainage), | 

| ’ Greenbush, water power at, 282. drainage area of, 68. - 
Greenwood dam, 179. Iron River (Lake Superior drainage), power 

. Gresham, power development at, 104. development on, 260, 
. Iron River Water, Light & Power Co., 260. 

| . | | | Ironwood, fall at, 256. | | 
| H. Ironton dam, 166. | 

/ Irving, fall at, 226. 

. . water power at, 226. 

Halcyon, fall at,-171. Island Lake, elevation of, 108. . 

water power at, 177. | fall at, 210. Lo 

Halfbreed rapids, location of, 149. Island rapfds, fall at, 214. : 

| ' Half Way Creek, 322. | | 
Halls Creek, fall at mouth of, 171. J. . | 

dams on, 180. a : : | 
Harts, fall at, 241. . . Jackson Milling Co. dam, 139. 

. -Hasting’s rapids, 84. oe power development at, 1389. 

. Hat rapids, fall at, 146. Janesville water powers, 302-305. 

. water power at, 14. map of, 301. 

view of dam, 146. ownership of, 302. | 
Hatfield, fall at, 177. - Ford’s dam, view of, 302. . 

water power at, 178. , Monterey dam, view of, 304. | 
Hatton, power development at, 27. Janesville Blectric Co., 304. . 
Hay River, dam on, 229. Janesville Woolen Mills, 304. 

. | Hayton, water power at, 283. Janesville Sash & Door Co., 302. 

. Hector, logging dam at, 241. Jeffris Company, 304. 

Hemlock dam, fall near, 178. Jefferson dam, 299. oo 
power development at, 178. Jewett, water power at, 243. | 

Herman’s Farm, gaging station, 81. - Jim Falls, fall at, 202. 

High Falls, 85. power development at, 202. 

description of, 86. figure showing, 202. 

. _ view of, 85. John Edward Mfg. Co., 136. 

Hillsboro dam, 166. _ | SJohnson’s Falls, 85. a : 
| Hixton, water power at, 322. view of, 85. | _ . 

| | -Hilburn, water power at, 320. _ description of, 85. | | | 
| Hingham, water power at, 322. Jordan, power development at, 158. 

a Holman, water power at, 322. Jump River, dams on, 227. 
_ Holcombe rapids, fall at, 202. drainage area of, 227. . 

, power development at, 202. water power on, 228. .
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f 
K. Leipsic, water power, 312. 

head of, 312. , 

Kaukauna. See Grand Kaukauna; Little ownership of, 312. 
Kaukauna. Lenaville, water power at, 283. 

Keawasogon Lake, elevation of, 108. Leon, water power at, 322. 
Kelley, water power at, 152. Lemonweir River, 161. | 
Keshena, gaging station at, 100. geology and drainage, 161. 
Kettle River, drainage area of, 239. fall of river, 161. 
Kettle River rapids, fall at, 238. : profile of, 161. | 

water power on, 239. water powers of, 162. 

Keweenawan rocks, occurrence of, 6, 246,| Lemonweir, water power ‘at,. 162. . 

254, Lindauer dam, fall at, 148. 

Kewaskum dam, 275. Little Cedar rapids, fall at, 211. | 

Kickapoo River, 166. Little Cedar River, drainage area of, 69. 

geology and drainage, 166. Little Chief Lake, fall at, 183. 

profile of, 167. reservoir site at, 183. . 

| water powers of, 167. Little Chief River, dam on, 206. - 
tributaries of, 168. Little Kau Pleine River, drainage area of, 

. west fork of, 168. , 148. 

east fork of, 168. Little Falls, fall at, 211. | 

Kilbourn, fall at, 135. water power at, 211. | | 
power development at, 135. | Little Kaukauna, fall at, 53. 
discharge at, 117-120. power development at, 53. 

view of dam at, 135. figure showing, 52. | | 

Kiel, water power at, 282. Little Baraboo, River 68 
Kimberly-Clark Paper Co., 41, 47. : - , ° 

Kinnikinnic River, description of, 249. Cazenovia, 166. . 

: water power on, 249. Ironton, 166. 

Koepenick precipitation at, 59, 115. Sec. 5, T. 12 N., R. 3 EE, 166. 
, 7 Hillsboro, 166. 

—_ Little Puckanance, fall at, 248. 

a Little Quinnesec Falls, fall at, 71. 
. flow at, 59. 

L. power development at, 71. . 
view of, 71. 

La Crosse, fall at, 171. -- | Little River, power development on, 27. 

temperature at, 14. Little Wolf, power at, 104. _ 
La Crosse River, drainage area, 321. Little Wolf River, power development, 102- | 

water powers of, 322. 103. 

Ladysmith dam, fall at, 210. Littlechute, dam at, view of, 48. 
flow near, 215. fall at, 48. 

gaging station near, 220. power ‘lJevelopment at, 48. . 
Lake deposits, relation of water supply of, | Little La Crosse River, 399. 

267. Loams, occurrence and character of, 12. 
; Lake Superior drainage, description of, 250. Logging, cessation of, 10-11. 

| drainage to, 251. Long Lake, elevation of, 108. 7 
map of, 250. Lorrendal Creek, 166. 
rainfall of, 252. . Lowell, water power at, 312. 
topography of, 250. : head, 312. . 

water powers of, 251-260. ownership, 312. . 

transportation facilities, 260. Lower Sandstone rapids, 85. 

Lake Vieux Desert, dam at, 107. Lower Fox River. See Fox River, Lower. 

fall at, 171. Lower Magnesian limestone, occurrence of, 

reservoir site at, 108. . 7. 

Lakes, occurrence of, 10, 281. water content of, 266. — 

. Laurentian rocks, occurrence of, 6, 250-251. |. Lowes Creek, dam on, 229. 

Lauderdale water power, 320. Loweth & Wolf, gaging by, 233. 

- La Valle, water power at, 166. Lucas, dam at, 229. 

Lawrence, power ‘Jevelopment at, 27. Lumbering industry, extent of, 18. 

Leanabro Creek, 166. Lyons, water power at, 320.
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M. Milwaukee River —Continued. 
| . fall in river, 270. | 

Manitowoc River, geology and drainage, water powers, 271. 
283. . tributaries, 275-278. 

| fall in river, 283. railroad facilities, 279. | 
profile of, 283. Milwaukee dam, 271. 
water powers on, 283. Mill Creek, 180. 

Manitowoc rapids, 283. Millhouse, water power at, 282. 
| March rapids, 156. | Minneapolis, St. Paul & Sault Ste. Marie 

Martell, water power at, 322. Railway, access to water powers by, 69, 
Mauston, water power at, 162. ~— 210, 260. . 

' McKinzie Creek, fall at mouth of, 248. Mondovi, water power at, 322. 
. Manchester, power development at, 27. Montello, power development at, 26, 27. - 

Manitouish River, fall on, 222, Montello River, character of, 26-27. 
logging dams on, 222, water powers on, 26-27. 

“ reservoir site on, 183. * | Montreal River, water power on, 255. 
| Mann. L. M., flow measurements by, 29, 32.| Moose Lake, fall at, 183. 

. Manawa, power development at, 103. reservoir site at, 183. 
Marblehead, power development at, 27. Moose River, fall at mouth of, 232. 
Marinette rapids, power development at, 75. | Moraines, location and character of, 8. 

. Maringo River. See Maringouin River. Mosinee, fall at, 139, . 
Maringouin River, description of, 258. ; power site at, 140. 

water power on, 258-259, Mount Morris, power development at, 104. 
Markesan, power development at, 27. | Mud Lake (Fox River), origin of, 25. 
Marquette, temperature at, 14. Mud Lake (Wisconsin River), elevation of, 
Mecan River, character of, 27. yo 108, ~ | 

. water powers on, 27. Mud Lake (Yellow River), dam at, 241. 
Medicine Lake, elevation of, 108. fall at, 241. | 
Melrose, flow at, 172-173. Mt. Calvary,. water power at, 282. 

- Menasha, fall at, 41. ~ Mukwanago, water power at, 320. 
| - power development at, 43. Muscoda, gaging station at, 115-116. a4 

precipitation at, 60. . , 
-Inap of river, 42. . _ 
Menomonie, gaging station at, 224-225. N. . 
Menomonie dam (Red Cedar River), fall at, 

226. | Namekagon River, description of, 246. 
water power at, 226. drainage area of, 239. . 

. . Menominee River, character of, 55.. fall at mouth of, 232. 
dams on, 77. Nebagamain Lake, water power at, 255. 

. . drainage area of, 55. Nebagamain River, rapids at mouth of, 255. 
| origin of, 55. Necedah, dam site at, 135. : 

map of, 55. . fall at, 160. 
power development on, 69-77. flow at, 120-126. 
precipitation on, 58-60. Neenah, location of, 41. 
profile of, 56. |. «power development at, 41. . 

- rocks on, 57. Neenah and Menasha Water Power Com- 
| run-off of, 58-68. pany, organization of, 41. 

tributaries of, 75-77. Neenah Creek, power development on, 27. 
views of, 70, 71, 78, 98. Neillsville, flow at, 173-176, a 

Merrill, fall at, 148. water power at, 129. 
flow at, 127-132. Nekoosa, fall at, 186. 
power development at, 143. ° power development at, 136. 
gaging station at, 127-132. view of, 136. 

Michigamme River, drainage area of, 68. Nemadji River, character of, 254. 
Middle River, ‘Jescription of, 260. New Greenwood dam, fall at, 179. 

. Milwaukee, rainfall at, 19-20. New London, precipitation at, 59. . 
rainfall at, chart showing, 19. New Richmond, water power at, 245. 

Milwaukee River, 269, New Dota Manufacturing Co., 304. . 
—- map of, 269. | Newton, water power at, 322. 

topography and drainage, 269. New Lisbon, water power at, 162. . 
. _ profile of, 269-270. _ Newburg, undeveloped fall, 273-274.
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Niagara limestone, occurrence. of, 7. Park Lake, 188. _ 

water content of, 267. Partridge Crop Lake, fall at, 198. | 

Nigger Island, fall at, 111. Parrett Manufacturing Co., 308. 7 

Norcross, Pliny, 300. Peat, occurrence of, 12. 

. North Fork of Flambeau River, reservoir | Pelican Lake, dam proposed at, 108. 

site on, 183. elevation of, 198. . _ 

Northern Pacific Railroad, access to water] fall at, 198. 

powers by, 260. Pelican River, dam sites on, 149. 

. ’ Northport, flow at, 97-98. | drainage area of, 148. , 

' Norman Creek, water power, 3822. Pemebonwon River, drainage area of, 69. 

| North Milwaukee, ‘Jam at, 271. Pemena ‘iam. and rapids, fall at, 73. | 

Norway, Mich., fall at, 56. | power site and dam at, 73. . . 

Nose Peak rapids, fall at, 73. Penokee Iron Range, location and charac- 

Northwestern Lumber Co., water powers of, ter of, 251. a 

227. Peshtigo River, 78-88. , 

. . power sites and dams on, 83. 

QO. : | (views of, 85, 86. . | 
precipitation on,- 59. , | 

Oconto, precipitation at, 59. | profile of, 79. . 

Ocouto Falls, power development at, 90. river survey, 78. . . 

Oconto River, character of, 89. drainage and geology, 78. 

drainage area, map of, 20. ‘ run-off at Crivitz, 80. 

precipitation on, 59. the upper river, 87. 

profile of, 89. estimate of water powers, 88. 

water powers on, 90-91. Peshtigo dam, 83. 

| gaging station on, 91. Pewaukee dam, 820. 

Oconomowoc River, 308. Phillips, water power at, 103. — oe | 

_ profile of, 309. Phlox, power development at, 104. . 

water power of, 317. Pike River, dams on, 77. 

O’Keef & Orbison, on Menominee River, 57. drainage area of, 69. 

Omaha bridge, fall at, 223. Pilla, power development at, 104. 

water power at, 223. Pine Creek (Chippewa River drainage), 

O’Neals Creek, power developments on, 229. power developments on, 229. a 

. O’Neill Creek, mouth of, fall at, 171. Pine Creek (Fox River drainage), power 

Ontario, water power at,'168.: development on, 27. ‘ 

Osceola, fall at, 232. | Pine Creek rapiis, fall at, 77. | 

. Osceola Creek, water power on, 249. Pine River, power development at, 77. . 

Osseo, water power at, 322. character of, 76. Lt , 

Ossio, water power at, 283. | ‘| dams on, 77. . 

Otter Creek, power development on, 229. drainage area of, 69, 76. | a 

Otter rapids, fall at, 147. mouth of, fall at, 76. . 

oO power development at, 147. source of, 76. os 

. reservoir site, 108. | water powers on, 77%. 

Otter Slije rapids, water power at, 239. Pine River rapids, water power at, 70. 7 

Oxford, power development at, 27. ° Pigeon Creek, water power, 322. 

. , Pigeon Falls, water power, 322, | | : 
Pipersville, water power, 298. So 

. P. Pittsville, water powers, 160. 
- fall north of, 160. 

Paint Creek, reservoir site on, 183. Platt River, drainage area of, 321. 

Paint Creek rapids, water power at, 200. Planting Ground Lake, elevation of, 108. 

Paint River, drainage drea of, 68. Plover Paper Co. dam, 138. 

| Pakwawang Lake, fall at, 183. - Plover River (Wisconsin River tributary), . 

reservoir site at, 183. 157. | a . 

Paleozoic rocks, occurrence and character geology and drainage, 157. . | 

of, 7, 265-266, 89. ~ profile of, 158. 

Pardeeville, water power at, 26. water powers on, 158-9. 

Park Falls, fall at, 213. . Plymouth, water power, 282. . 

- power development at, 213. . ' | Pokegama Lake, dam at, 206. 

. view of lower dam, 213. . Poplar River, description of, 260. : .
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| . Porcupine Rapids, fall at, 212. Rhinelander, dam at, 146. 
. Port Edwards, fall at, 136. dam at, fall at, 146. 

_ power development at, 136. . power development ot, 146. . oo 
. Portage, fall at, 110. gaging station at, 182. 

- precipitation at, 60. Rhinelander Paper & Pulp Co. mill, view 
Potato River, water power on, 259-260. of, 147. . 

- Potsdam sandstone, occurrence of, 7, 265. Rib River, 154. . . . 
. soil from, 8. geology and drainage, 154, 

. Potato rapids, Peshtigo River, 84. fall in river, 154. 
Poysippi, power ‘Jevelopment at, 27. profile of, 154. 
Prairie Farm, power at, 229. | water powers of, 155. 
Prairie rapids, fall at, 149. Richardson, H. and V., 320. 
Prairie du Chien, 322. Rice, reservoir site at, 108. . 
Prairie du Sac, fall at, estimated, 134. Rice Lake, fall at, 241. 

Prairie River Power & Boom Co., 149. logging dam at, 241. . 
Prairie River, drainage area of, 149. Ripon, power development at, 27. 

. power development on, 149. River Falls, water powers at, 249. : ' . 
. Pre-Cambrian rocks, 6, 112, 78. Rock Creek, power development on, 229, 

Precipitation, discussion of, 15, 18-21. | Rocks, pre-Cambrian, occurrence of, 6, 54, | map showing, 16- 17. | 232, 96, 105, 182, 95. — . | 
- variations in, at Milwaukee, 19. — Rearing Rapids, 87. 

, at Madison, 21. Robinson’s Creek, water powers on, 180. 
Prescott, fall at, 232, Rock River, 284. 
Pride, C. B., survey by, 111. topography and drainage of, 284, 

, Princeton, power development at, 27. drainage areas of, 286. — 
Puckaway Lake, origin of, 25. . map of, 284, ; | 
Pulcifer dam, water power at, 90. geology of, 286. 

. Lo forest: and rainfall of, 287-289, . 
. | run-off at Rockton of, 289-295. , : (Qa. fall in river, 296. : | 

- . _ profile of, 296. | | Quinnesec Falls. See Big Quinnesec; Little water power of, 297. 

: _ Quinnesec. views of, 302, 304. | 
, tributaries of, 308. 

os . R. Ininimum flow of, 303. . 

- | Rockton, water power at, 168. - 
o Railroads, access to water powers by. See Rockton, Ill, gaging station, 289. 

under each name. Rockdale, water power, 315. 
Rainbow rapids. water power at, 146. Rockville, water power, 282, 
Rainfall. See Precipitation. . Rochester, water power, 319. . . 
Rapide Croche dam, fall at, 51. Ross Hddy rapids, water power at, 178. 

flow of Fox River at, 29-37. view of, 178. 

| | | gaging station at, 29-37. | Rothehilds, fall at, 140, | 
power development at, 51. water power at, 140. . . . 

| view of Fox River at, 52. Round Lake, reservoir site at, 183. 7 
ya Rattlesnake Creek, power development on, Royalton, water power at, 103. | 

‘ 104. oe Rural, power ‘Jevelopment at, 104. 
Red Cedar River, dais on, 222. Rush City, fall at, 232. 

_ drainage area of, 203. Rush River, drainage area of, 321. 
| profile of, 223. | | water powers on, 322. : 

rocks on, 222, oo | . 
power development on, 225-226. ° S. a 
run-off of, 224-225. 

transportation facilities, 226. Scofield, water power at, 151. . : 
Red River, power development on, 104. Sechlerville, water power at, 322. 

| , Reeds Landing, fall at, 197. Sheboygan Falls, water powers, 282. . 
| Reedsburg water power, 165. Sheboygan River, 280-282. | - 

Readstown water power, 168. geology and drainage, 280. | 
. .° Reservoirs, capacity of proposed sites for, fall in river, 280. 

; . 183. profile of, 281. . 
Rest Lake, fall at, 188, 210. water powers of, 281-2... Oo
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Shelby, water power at, 322. Soils, character of, 11-12. 

Skinner’s Rapids, 87. South Centralia dam, view of, 136. 

Soldiers Grove, water power at, 168. power development at, 1386. . 

Southern Wisconsin, water powers of,| Southern Wisconsin, water powers of, 263- 

present condition of, 263-265. 322, 

underground waters, 265-268. present conditions of, 263-265. 

Spring and Seymour Rapids, 85. underground waters, 265-267. | . 

Sparta, water powers at, 322, Spooner, fall at, 241. 

Stoughton, water powers at, 315. Spring Brook, mouth of, fall at, 248. 

~ Stebbensville, water power at, 314. Spring Creek, power development at, 104. 

'  §$t. Croix County, soils in, 12. Springs in Glacial drift, 267-268. 

St. Croix Falls, fall at, 227, 231. Squaw Lake, reservoir site at, 183. 

view of dam, 238. - Squaw Creek, 180. 

power development at, 238. Squirrel Lake, elevation of, 108. _ 

St. Croix Lake, fall to, 232. , reservoir site at, 108. 

St. Croix rapids, water power at, 237-8. Stevens Point, fall at, 188. . 

pt. Croix River, character of, 230-231. power development at, 1388. 

drainage area of, 230. drainage area at, 188. . 

fall of, 236-237. ‘| Stiles, fall at, 90. 

map of, 231. power development at, 90. | . 
profile, 232. Stinnet, fall at, 248. 

. reservoir sites on, 183. Stone Lake, elevation of, 108. 

rocks on, 282. Stuntz Brook, fall at mouth of, 248. 

run-off of, 233-236. Sturgeon Falls, fall at, 72. 

| “topography on, 237. water power at, 72. 

tributaries of, 239, 249. Sturgeon River, drainage area of, 69. . 
water powers on, 236-239. fall at, 56. 

view of, 238. ; Sugarcamp Lakes, reservoir site at, 108. 

St. Germain Lakes, dam sites at, 148. Sunrise River, drainage area of, 231. 
St. Louis River, character of, 252. fall at mouth of, 232. 

plan of Great Northern Power Company's | Surings, fall at, 89. 

canal, 252. Swamp soils, occurrence and character of, 
water power of, 253. 12. 

development of, figure showing, 253. Swamps, occurrence of, 12-13. 

St. Paul, Minn., rainfall at, 20. . Sweet, E. T., on Wisconsin timber, 13. 
temperature at, 14. 

St. Peter sandstone, occurrence of, 7. . 
water content of, 266. 

Sailor Creek, 180. qT. 
. Sand Creek, power development at, 229. 

Sand Portage rapids, water power at, 72. Tainter’s Creek, 168. . 
Sandstone rapids, location of, 85. Taylors Creek, 87. 

| water power at, 88. ‘Taylor, water power at, 322. : 

Sandy soils and loams, occurrence and| Temperature, range of, 14. 
character of, 11. Thiensville dam, 271. 

Saukville dam, 273. | Thomas, Howard, on Bois Brule River, 255. MS 

Saxeville, power development at, 27. Thornapple River, dam on, 206. | 
| Scandinavia, power development at, 104. Tiffany Creek, power development on, 229. 

Schappies rapids, fall at, 74. Timber, occurrence and character of, 13. 

water power at, 75. Towerville, water power at, 168. 

Schofield, dam site at, 84. Tomahawk, proposed U. S. dam at, 103. 

Schultz Rapids, fall at 213. Tomahawk dam, fall at, 145. 
. Shawano, precipitation at, 59. water power at, 145. 

power ‘Jevelopment at, 95. Tomahawk Lake, dam at, 108. | 

Shawtown, fall at, 197. elevation of, 108. 

flow at, 185-194. reservoir site, 108. . 

Sherman, power development at, 104. | Tomahawk River, drainage area of, 148. 

Silver Creek, power development on, 27. . lakes on, 108. | 
Snake River, drainage area of, 239. power development on, 148-149. . 

Snaptail rapids, fall at, 198. Topography, character of, 9. — Oo 

water power at, 198, 204. _— Torch River, dam on, 206. oe
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Totogatic River, description of, 248. Wautoma, power development at, 27. . 
yO fall at mouth of, 248. precipitation at, 60. 

profile of, 249. Waukesha water power, 319. 
Trade River, fall at mouth of, 232. Waunakee water power, 315. 
Trapp Rapids, water power at, 142. . Watertown water powers, 298. 
Trenton limestone, occurrence of, 89. Waterford water power, 319. 
Trempealeau River, 321. Warner, C. O., Planing Co., 308. 

. drainage area, 321. . Wedges Creek, 171. - 
water powers, 322, West Bend water powers, at West Bend, 274. , 

. Trim Belle Creek, 322. one mile east of, 274, 
Trim Belle, water powers of, 322. West Branch of Chippewa River, dams on, 
Trout River, ‘Jam on, 222. 206. os oe 
Turtle River, reservoir site on, 183. drainage area of, 203. oo _ 
Twin Falls, fall at, 70. profile of, 198. —_ , 

_ water power at, 70. reservoir sites on, 183. os - 
P | Twin Island rapids, water power at, 74. water power on, 204. : 

| Twin Lakes, reservoir site at, 108. Westboro, dam at, 229. 
Tylers Fork, water power on, 259. | Westfield, power development at, 27. , | 

| view of falls on, 259. Weyauwega, precipitation at, 60. 
: . power development at, 104. . 

Whirlpool rapids, fall at, 146. " 
U. water power at, 146, 

. West Salem dam, 322. 

‘Underhill, fall- at, 89. Weston rapiis, 178. , 
U. S. Engineers, 1, 11, 15, 29, 43, 46, 197,| Whitehall dam, 822, 

205, 206, 210, 291, 241, 247. White rapids, fall at, 74. | 

United States Government, dams of, 40-43. location of, 74. 

United States Geological Survey, gaging water power at, 74. . . stations maintained, 2. White River (Fox River drainage), descrip- - 

Upper Big Rock rapids, fall at, 289. _ tion of, 27. . 
Upper Fox River. See Fox River, Upper. power development on, 27. | Upper Sandstone rapids, 85. White River (Lake Superior drainage), 

- character of, 258, | 
| | . powers on, 258. : | . 

| White River Power Co., 258. 
V. Wilmot dam, 319. 

Wilson rapids, view of, 87. - 
Veazie, water power at, 248. Willow River, water powers, 244. 
Vienna dam, 320. Winooski dam, 282. . | 

| Vieux Desert, reservoir site at, 108. Wisconsin River Paper & Pulp Co. dam, 

Viola dam, 168. 138. . 

. . Willow River, drainage area of, 237. | 
| . , | power development on, 243-245. _ 

W. Winnebago Lake, character of, 27. 
. location of, 27. > : 

| -Wabena, fall at, 89. — origin of, 28. | 
Waldo dam, 282, Winneconne, fiow at, 96-7. a 

Warren, G. K., on Fox River, 25. Wisconsin, State of, power development by, 

. Water powers, availability of, 1. 89. 

| capacity of, 1. | | Wisconsin & Michigan Railroad, access to : 
development of, 1. , - railroads by, 69, 84. . 

. information on, sources of, 2. ' | Wisconsin Central Railway, access to water 

permanence of, 1. : - powers by, 54, 184, 210, 213, 260. | 

. Waumander, power development at, 27. = | Wisconsin-Fox divide, character of, 25-26. 

. Waumander Creek, power ‘evelopment on, | Wisconsin Power Company dams, 226. 
. 27. Wisconsin River, character of, 105.: 

Waupaca, power development at, 104. drainage and topography, 105. - 

. precipitation at, 59-60. elevation of lakes on, 108. . 
Waupaca River, power development on, 104. map of, 105. . 

Wausau, fall at, 141. profile of, 110-111. . 

power development at, 141. . rainfall on, 113-115. 

| 23 . : | oF
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rapids and dams, view of, 135, 136, 137, | Wood River, drainage area of, 239..-" - 

138, 139, 148, 144, 145,.147, 153. Wonewoc, water power at, 273. -* - > 

reservoir sites on, 107, 108. rn . ’ 

; rocks on, 112-118. oe Y. og ee 

run-off of,. 115-133. . . . eg 

source of, 105. an Yellow Lake, dam at, fall at, 241. . 
_ survey, 112... es Yellow Pine rapids, water power at, 239: . 

tributaries of, 147-168. ‘ Yellow River (Chippewa River drainage), 
water powers on, 134-147.: drainage area of, 228: ~ : an : 

; access to, 134. dams on, 228. . Oo 4 

‘Wisconsin Valley Improvement Company,| Yellow River (St. Croix River drainage), 

109. character of, 240.: | oe - 

. Wittenberg, power development at, 104. drainage area of, 239. —— 7 . 

Wolf River, character of, 95. : | fall at mouth of, 240.0 ° : 

flow of, 96-102. | logging dams on, 241-50 

precipitation on, 60. — | ' profile of, 241. OF £ 

profile of, 96. . Yellow River (Wisconsin River drainage), 

run-off of, 96-102, - _ drairage and geology, 159: | 

tributaries of, 102-104... | ' water power on, 161. ° °° °°) | | 

water powers on, 102-104. profile of, 160. - 

views of, 98, 100.- —- ‘Young America dam, 275. — 

Bo da ee
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