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TABLE I. 

TRILOBITES OF THE LOWEST SANDSTONES OF WISCONSIN AND MINNESOTA. 

Medal-ruled on Steel, from the Original Specimens. : 

o s : 
Tuts mode of engraving, from the actual specimens, by which a perfect fac simile is obtained, has been applied, I 

believe, for the first time, in the execution of eight of the plates of organic remains accompanying this work. The result, 

$ for a first experiment, has been eminently successful ; at least applied to subjects not having too great relief or convexity, 

as will be observed by inspection of this and the other seven plates engraved by this process. 

Until the discovery of the Trilobites represented in this and the succeeding plate, collected during this Survey, no 

Crustacean remains had been found in any rocks older than the Trenton, Black River, and Chazy Limestones of the State 

of New York. 

Tab. L, Fig. 1. Dikelocephalus Minnesotensis. (N.S.) From the fifth Trilobite-bed of F. 1, on the banks of the St. Croix, at 

Stillwater, Minnesota. Restored outline, in dim contour. 

“Fig. 2. Dikelocephalus Minnesotensis. Pygidium of a smaller individual, showing the short caudal appendages. 

“Fig. 3. Dikelocephalus Miniscaensis, (N.S.) From the third Trilobite-bed of F. 1. 

_ a. Part of cephalic shield. 

“ « — ’, Pygidium, 
“Fig. 4. Dikelocephalus? Iowensis. (N.S.) From the first or lowest Trilobite-bed, 400 to 450 feet beneath the base 

of the Lower Magnesian Limestone. 

“Fig. 5. Dikelocephalus granulosus? Pygidium, from the third, or Miniskah Trilobite-bed. 
“Fig. 6. Lonchocephalus Chippewaensis. (N.S.) Part of cephalothorax and caudal shield, from the fourth, or Marine 

Mill Trilobite-grit, about 170 feet below the top of F. 1. 

“Fig. 7. Dikelocephalus granulosus. (N.S.) Part of cephalothorax, from the third, or Miniskah ‘Trilobite-bed- 

“Fig. 8. Crepicephalus? Pygidium, from the Miniskah Trilobite-grit. 

“Fig. 9. Dikelocephalus Pepinensis. (N.S.) From the buff magnesian layers in F. 1, near the base of La Grange 
Mountain, at the head of Lake Pepin. 

se e a, Part of cephalothorax. 

& « 6. Pygidium. 

“Pig. 10. Dikelocephalus (Minnesotensis?) From the buff magnesian layers with the last. 

“ Fig. 11. Menocephalus Minnesotensis, Glabella; from the third Trilobite-bed, Miniskah. 

d “Fig. 12. Dikelocephalus Miniscaensis? From the Miniskah Trilobite-bed. 
“Fig. 13. Crepicephalus? Wisconsensis. (N.S.) Part of cephalothorax, and a portion of the cephalic shield of D. 

granulosves ? 

“ Fig. 14, Lonchocephalus Chippewaensis? (N.S.) From the fourth Trilgbite-bed, on the Menomonie River. : 

-
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TABLE I. : 

A. 4 

TRILOBITES AND FUCOIDAL IMPRESSIONS, FROM THE LOWEST PROTOZOIC SANDSTONES, F. 1, 
OF WISCONSIN AND MINNESOTA. 

Medal-ruled on Steel from the Original Specimens. 

Tab. I. a, Fig. 1. Slab of gritstone, from the Miniskah, or third Trilobite-bed of F. 1, containing, along with other less per- 

fect impressions, part of the cephalic shield of Dikelocephalus Minnesotensis. : 

The exquisite effect and truthof the medal-ruling process are beautifully exhibited in the manner in which 7 

it has brought out not only the fossils but the grain of the rock, in this specimen. 

“Fig. 2. Fucoidal impressions in the layers under the Marine Mill Trilobite-grit, St. Croix River, Minnesota. 

Singularly enough, part of the impression bears a fantastic resemblance to a reclining human figure in 

Fe bas-relief. a 

* Fig. 3. Cheek-plate and cephalic spine of Dikelocephalus Minnesotensis (?), found in the buff magnesio-caleareous ‘ 

y layers near the base of La Grange Mountain, at the head of Lake Pepin, Upper Mississippi. . 

“Fig. 4. Part of the cheek-plate and cephalic spine of Dikelocephalus Miniscaensis, near the confluence of the ; 
Miniskah and Mississippi Rivers. ‘ 

“Fig. 5. Glabella of Dikelocephalus Miniscaensis, near the mouth of the Miniskah River. 

“Fig. 6. Glabella of Dikelocephalus Minnesotensis, near the head of Lake Pepin. 
“Fig. 7. Cephalic spine and part of cheek-plate of Dikelocephalus Pepinensis (?), near the head of Lake Pepin. sa 
« Fig. 8. Curious fishhook-shaped spine, which was attached to the posterior part of the glabella of Lonchocephalus 

hamulus, projecting backwards in the median line of the body. From the third Trilobite-bed, near the 
mouth of Miniskah River. 

« — Fig. 9. Embedded portion of cephalic shield of Lonchocephalus Chippewaensis, showing the spicula or small spine 
projecting backwards from the glabella in the median line. 

“Fig. 10. Glabella of Crepicephalus (N. G.), near Miniskah, ; : 
«Fig. 11. Pygidium and caudal spine of an undetermined Trilobite ; near Mountain Island. 
“Fig. 12. Glabella, with spine attached, of Lonchocephalus hamulus (N. 8.) ; from the Miniskah Trilobite-bed. ; 
* Fig. 13. Pygidium of Dikelocephalus (2) Iowensis, Mississippi, near Mountain Island. 
“Fig. 14, Pygidium of Crepicephalus (®) Miniscaensis (N. 8.), from the Miniskah grits. 
“Fig. 15. Pygidium of Lonchocephalus (), with long, slender, divergent candal spines. Near Mountain Island. 
“Fig. 16. Pygidium and portions of Crepicephalus (2), and portions of cephalothorax of that genus; from the Minis- 

kah Trilobite-grit. 

“Fig. 17. Glabella of Dikelocephalus Pepinensis (?) ; from the buff beds near the head of Lake Pepin. 
«Fig. 18. Glabella of Crepicephalus : near Miniskah, Mississippi River, 
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TABLE I. : 

B. i" 
« x . , j 

SPECIMENS CONTAINING LINGULA, OBOLUS, AND ORBICULA, FROM NEAR THE BASE OF THE LOWEST PROTOZOIC 4 

- . SANDSTONES OF WISCONSIN AND MINNESOTA. : 

Medal-ruled on Steel from the Original Specimens, 

Tab. 1. p, Fig, 1. Slab, containing several species of Lingulas and Orbiculas, from the Falls of St. Croix. This engraving : 
illustrates, beautifully not only the capabilities of the medal-ruling process for such subjects, but the 

highly fossiliferous character of these beds, near the base of a formation at one time supposed to be 

nearly barren or entirely destitute of organic remains. 

2 Figs. 2, 7, 10. Slabs, containing Lingula antiqua and Lingula prima (), in F. 1, 6, from the Falls of St. Croix. No ~ ‘e 
essential difference has been discovered between some of the Lingulas in these slabs and those of 3 

Lingula antiqua and prima of the Potsdam Sandstone of the State of New York, except in size; the : 
St. Croix specimens being usually much larger. - i 

‘ te Figs. 4, 6, 8. Lingula pinnaformis (N.S.) In F.1, 6. Falls of St. Croix. 

ss Figs. 3, 14. Slabs of Obolus grits, from the banks of the Mississippi, nearly opposite the old mouth of Black 

é River. - 
a Figs. 5, 12. Lingua ampla (N.8.) From the Lingula grits, member c, of F. 1, Upper Mississippi River, near _ 

Mountain Island. : 7 : oe au , 
a Figs. 9, 11, 15, 20. Obolus (Appolinus 7). From member b, of the grits below Mountain Island, nearly opposite : 

the old mouth of Black River. i - : 9 
ve Figs. 13, 16, 17, 18 (9, 19, and middle figure in’ 8, Orbicula prima (N. 8.) From the lowest layers at the Falls : 

: of St. Croix. ‘ : a 
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TABLE I. 

: C. : 

FOSSIL PLANTS,(?) FROM THE RED SANDSTONES ON THE NORTHWEST SHORE OF LAKE SUPERIOR. : 

From drawings, by J. Chappellsmith. 

Tab. I. c, Figs. 1, 2, 3, 4, 5, 6, 7, 8. Fossil plants (?), in the Red Sandstones on the northwest shore of Lake Superior. 

: It is most probable that these fossils are the remains of certain sea-weeéds or fucoids; but their state of preservation 
hardly admits of their being classified. The rarity of everything organic in the Lake Superior rocks invests every specimen 

in the least calculated to throw light on their paleontology with peculiar interest; hence their introduction here, S 
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: TABLE 1. 
; 

D. j 
; 

MUD FURROWS (?), AND IMPRESSIONS OF PLANTS (!), IN THE RED SANDSTONES OF THE NORTHWEST SHORE OF 
LAKE SUPERIOR. G 

Medal-raled on Steel, from the Original Specimens. j 

ce 

Tab. I. p, Fig. 1. This is a perfect fac simile of markings or furrows, in bold and high relief, of a quarter to half an inch, on a 

slab of argillaceous gritstone. Whether it has been produced by tidal action, on a muddy, sandy sea- 

shore, I am hardly prepared to say. It has not at all the usual form of ripple-marked sandstones, such 

as are common on the south shore of Lake Superior. From the peculiar pendent and lengthened 

mammillary appearance of some of the furrows, and the resemblance of the rock to voleanic grits, I 
am rather disposed to the belief that the material of which the rock is composed was once volcanic 4 
mud, and that, while in a viscid state, it congealed suddenly, or became fixed in the very act of flowing : 

down the hillside ; transmitting to us a lapidified memento of the action of some mud volcano in the 

vicinity. 

g Fig. 2. The origin of this curious fossil has been a great puzzle. Most persons, regarding it at first, might be 

tempted to consider it an ornithichnite; and, indeed, a very close similituade can be observed to a 

bird-track, in the general contour of the impression. A resemblance can also be traced, in certain 

parts of the fossil, to the beak and muscular impression of an Ostrea. Nevertheless, after having 

carefully studied this specimen in connexion with others of a similar character from the same locality, 

in all its variable forms, we are led to the conclusion that it had no such origin; but has probably 
been derived from some marine vegetation, of a curious and very anomalous form. 
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j TABLE Il. cca a 
F: 
3 

TRILOBITES, FROM F, I11., A; GASTEROPODA AND BRACHIOPODA, FROM F, Il. AND F. UL, A; TOGETHER WITH FUCOIDAL 4 

IMPRESSIONS, (?) FROM THE RED SANDSTONES OF LAKE SUPERIOR, 4 

Tab. IL, Figs. 1,2. Fucoidal impressions (!), from the Red Sandstones of Lake Superior. For conclusions regarding Fig. 1, a 
the reader is referred to the remarks on Tab, L. c. q 

“Fig. 3. Asaphus (Isotelus) Iowensis (N. S.), from Turkey River, lowa, in F. 3. Restored view. “4 
«Fig. 4. Glabella of the same. 4 

«Fig. 5. Compound edge of the same. 

“Big. 6. Pleurotomaria muralis, Lower Fort Garry, Red Riyer of the North, in Magnesian Limestone, F. 3. ‘ 
“Fig. 7. Pleurotomaria (wmbilicata. Prairie du Chien, in the shell-beds, F. 3, 4. Though the spire of this Pleuro- ; 

tomaria is considerably elevated, and the third carination or ridge very obscure, yet it is probable ; 
‘ " that it may still be referred to the species wmbilicata, which occurs both in the Bird’seye and Trenton 1 

Limestone of New York, and is very variable in its form. 

In many respects» it approaches Pleurotomaria delphinuloides of Goldfuss, but the spire is shorter, the ae 
7 conyolutions fewer and wider apart and more expanded. This fossil occurs in the buf€coloured ; 

shell-beds (F, 3, 4) at Prairie du Chien. In the corresponding beds at the Falls of St. Anthony, a ._ r 
cast of a smaller analogous gasteropod is common, which appears to be in every respect like the “7 

. New York P. wmbilicata. a 
“Fig. 8. Murchisonia bellicincta. Cast. Elkader Mills, Turkey River, Iowa, in F. 3. ; 

“Fig. 9, Macrocheilus (N.S.?) Cast. This fossil bears a strong resemblance to M. subcostatus, D'Orb.; Buccinum 3 
Schlotheimii, Vern.; but as that fossil seems to be a Devonian species, it is probable that this must be 

different, as it occurs in the Magnesian Limestones of Turkey River, Iowa, in F. 3, associated with 

fig, 8. ; ; ; 
“Figs. 10, 11. Holopea (species undetermined). Cast. Elkader Mills, Tarkey River, Jowa. This fossil is allied to j 

A. obliqua, Pi. xxxvii., fig. 2, Hall’s Paleontology, and may be the same species. q 
“Figs. 12, 13. Straparollus (Euomphalus) Minnesotensis, (N.S.) Cast. In the Lower Magnesian Limestone of 

Traverse des Sioux, St. Peter’s River. 3 

“— Fig. 14. Pleurotomaria (sp. undetermined), Cast. Elkader Mills. This fossil bears some resemblance to P. wmbili- 
cata, except that the spire is much more depressed, and consequently the form much more discoidal. 

« Figs. 15, 16. Bucania, three miles above Fort Snelling, probably a new species, as it differs from the bidorsata, % 
expansa, and punctifrons ; the three species found in the corresponding strata of the New York 3 
System. , 4 

“Figs. 17, 18. Leptena trilobata (N.S.), in the shell-beds, F. 3 a, near the Agency, on Turkey River, lowa. This ' 
fossil shell bears some resemblance to L. deltoidea of the ‘Trenton Limestone of New York, but is i 
much more distinctly trilobate, with fully as much or greater convexity of shell than the L. camerata, . a 
as shown by fig. 18. . 

“Fig. 19. Posidonomya (Ambonychia) bellistriata (?) of Hall. Cast. In the shell-beds of F. 3, A, at Prairie du Chien in 3 
; Wisconsin. j 

“Fig. 20. A pustulated cephalic shield of a Trilobite, allied to Menus arcturus, in F, 3. Lower Fort Garry, Red River 
of the North. < 
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TABLE II. a 

A ; 

TRILOBITES AND A BRACHIOPOD FROM THE PROTOZOIC ROCKS OF THE NORTHWEST. i 

Medal-ruled on Steel, from the Original Specimens. 

Tab. IT. A, Figs. 1, 2, 3. Asaphes (Isotelus) Iowensis (N.S.), from a bituminons bed of limestone near the junction of esa 

and F. 3, B, mouth of Otter Creek, Turkey River, lowa. 

x Fig. 4. Pygidium of the same, showing obscure segments. 

i Fig. 5. Glabella of the same, inadvertently represented inverted by the engraver. 
ie Figs. 6, 7. Compound eye of the same, with a portion of the cephalic shield. 

mR Fig. 8. Pygidium of a new species of Phacops? from the same bed. s 3 

se. és Fig. 9. Part of the thoracic segments of Dikelocephalus Minnesotensis, from the Stillwater Trilobite-bed on Lake 

St. Croix. “4 

« Fig. 10. Pustulated cephalic shield of an Illenus, from Lower Fort Garry, Red River of the North. _ 
* “Fig. 11. Leptena sericea? from the Magnesian Limestone of Red River of the North. Air 

st Pig. 12. Calymene senaria. This fossil occurs in the shell-beds, F. 3,4, of Wisconsin and Towa, but een. 4 

lar specimen here figured was obtained in Ohio, and was selected for representation, as well to 

exhibit a more perfect individual of this species than any procured in the Northwest, as to test the 
applicability of the medal-ruling process to subjects of such relief and character. 
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TABLE II. 2 we 

B. a 

FOSSILS OF THE SHELL-BEDS (F. III, A) AND OVERLYING LEAD-BEARING BEDS (F. IIL,B) OF THE UPPER MAGNESIAN 

= % LIMESTONE OF WISCONSIN, IOWA, AND MINNESOTA. 

Medal-ruled on Steel, from the Original Specimens. 

Tab. II.B., Fig. 1. Cyrtolites ornatus (+), three miles above Fort Snelling. 2 

se Fig. 2. Pygidium of Phacops (N.S.?) Turkey River, Iowa, associated with Fig. 1, Tab. IT. a. ¢ 

a Fig. 3. Leptena (N.S.?), near the base of the Upper Magnesian Limestone of Wisconsin, above Savannah ? ie 

% Figs. 4, 5. Orthis subjugata (?), three miles above Savannah, in the shell-beds at the base of the Upper Magne- e 
sian Limestone of Wisconsin. e 

This fossil may possibly be a new species, as it differs from O. subjugata in the umbo being more S 

elevated, and in the size and prominence of the ribs, as well as in their mode of bifurcation. a 

is Figs. 6, 7, 14, 15. Orthis testudinaria. The specimens here figured are from Ohio; they were selected for es, 

representation as being more perfect than those hitherto collected in the Northwest, to test the appli- 
cability of the medal-ruling process to fossil shells of this character. a 

ef Fig. 8. Lingula quadrata (®), from the lead-bearing beds of the Upper Magnesian Limestone, near Dubuque, C 

Towa. : 
& Fig. 9. Orthis, undetermined, in the shell-beds, F. 3,4, above Savannah, Wisconsin. a 

= Fig. 10. Leptena delioidea, Falls of St. Anthony, Minnesota, in the shell-beds F. 3, a. R 

= Fig. 11. Orthis pectinella, in the shell-bed F. 3, a, at Prairie du Chien. = 

4 Fig. 12. Leptena sericea (2), and Orthis (undetermined), from Great Lake Winnipeg. 3 

& Fig. 13. Selenoides Iowensis, (N. S$.) Turkey River, Iowa, associated with Figs. 8 and 9, Tab. IL. 4 

a Fig. 16. Leptena (N. 8.2), in the shell-bed, F. 3,4, at the Big Springs, near the Upper Iowa River. 

ie Fig, 17. Lingula (undet.) Lower Fort Garry, Red River of the North. 3 
& Fig. 18. Terebratula (undet.) Lower Fort Garry, Red River of the North. 

sh Fig. 19. Pleurorhynchus antiqua. ‘This small and delicately-formed Pleurorhynchus is, I believe, the first of the ‘ 

genus that has been discovered in this country in rocks of Lower Silurian date. 4 

; © Fig. 20. Orthis (undet.), allied to O. occidentalis, in the shell-beds, F, 3,, three miles above Savannah, Wis- 

f consin, 

€ Fig. 21. Leptana (N. 8.4), allied to deflecta, in the shell-bed, F. 3, a, three miles above Savannah. 

“Fig. 22. Cytherina (undet.), from the outcrops of magnesian limestone, equivalent to F. 3, 4, at the Great South 

Bend of Red River of the North. 

¥ Fig. 23, Orthis disparilis. Agency, Turkey River, lowa; shell-beds at the base of the Upper Magnesian Lime- i 
stone, rE 
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TABLE III. 7 

SPIRIFERS, ORTHIS, AND STROPHODONTA, FROM THE SHELL-BEDS OF THE IOWA AND CEDAR RIVERS, BELONGING 

T0 THE DEVONIAN PERIOD. : 

All the Spirifers but figs. 5 and 7, from this formation, seem to be destitute of ribs on the mesial fold or bonrrelet. 

Tab, ILL, Fig. 1. Spirifer Iowensis (N. 8.) Towa River. , 
us Fig. 2. Cast of Spirifer euruteines (N. S.), Pine Creek, Iowa, showing the broad area of the ventral valve. j 

a, Front view of same, showing the deep broad sinus of the ventral valve. 

= Fig. 3. Spirifer pennatus (N. 8.), lowa River. a 
se Fig. 4. Spirifer ligus (N. S.), New Buffalo, Iowa. 7 

« Fig. 5. Spirifer Cedarensis (N. 8.), two and a half miles below Rockingham. 7 

“ Big. 6. Spirifer euruteines, Pine Creek, Iowa. 
es Fig. 7. Spirifer (N. 8.4), allied to S. undiferous, Davenport, Iowa. a 

wy Fig. 8. Spirifer pennatus? a young individual, Iowa River. q 

# Fig. 9. Spirifer (undet.), in limestones of the age of the Hamilton Group of New York, near Rockingham, Towa. 3 
This small Spirifer is allied to Spirifer muralis of Verneuil, but is smaller; cardinal angles not so ‘ 

much produced; cardinal border less wide and vertical; the ribs fewer, only about ten, and finely 
imbricated by layers of increase. “- 

iS Fig. 10, Orthis lentiformis? Near New Butlalo, lowa. 1 

Jn size and general contour this Orthis resembles O. lentiformis of the Corniferous Limestone of 3 
New York, fig. 4, No. 28, of Hall's New York Report. The striw are so fine as hardly to be 1 
discerned without a magnifier; and the sinus of the dorsal valve is almost obsolete. a 

a Fig. 11. Strophodonta? costata, (N. &.) Davenport, Iowa. 7 
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TABLE IIT. i 

A. 

FOSSIL SHELLS AND CORALS FROM THE CARBONIFEROUS LIMESTONE, AND FROM THE ADJACENT LIMESTONES OF IOWA 
OF THE AGR OF THE HAMILTON GROUP OF NEW YORK. 

Tab. IIL. a, Fig. 1. Atrypa (N. 8.2, Iowa City. This will probably be found to be a new species, since the corresponding 

beds of limestone of Devonian date in this country have not yet yielded any ribbed Atrypa. 

: i Fig. 2. Spirifer ligus, var. (N.S.) Near Rockingham, Towa, in limestones of the age of the Hamilton Group of 

New York. 
This Spirifer is considerably deeper than Fig. 4, Tab. I{L, and the ribs apparently fewer in num- 

ber, otherwise it has a strong resemblance to that species. The specimens hitherto obtained are 

hardly perfect enough to determine with certainty the identity. 

% Fig. 3. Avicula (sp. undetermined), from oolitic beds of the Carboniferous Limestone, three miles below Augusta, 

Skunk River, Iowa. 

# Fig. 4. Alrypa comis (N.S) This smooth species of Atrypa is from the limestone of the Upper Rapids of the 

Mississippi, of Devonian date. 

« Fig. 5, Strophodonta? costata (N.S.) This minute Strophodonta, ribbed like a modem pecten, is from the 
Davenport Limestone, of Devonian date. 

si Fig. 6. Pygidium of Phacops crassimarginata, three miles below Rockingham, in limestones of Devonian date, 
associated with Fenestella, figs. 16 and 21. 

He Fig. 7. Chonetes Iowensis (N. 8.2) in the limestones of Iowa City, of Devonian date. 

. « Fig. 8. Spirifer attenuatus? var. of 8, striatus? in the limestones of the Keokuk Rapids of the Mississippi, of 
carboniferous date. 

This species of Spirifer, which oceurs in great abundance in member f of the Lower Series of Carboni- 
ferous Limestone on the Keokuk Rapids of the Mississippi, but rather of a smaller size than the 

figure here given, belongs, so far as I am able to discover, to the above variety of S. striatus, as given 

by Verneuil and De Koninck, in their works on Russia and Belgium. 

The fossil which I have figured differs, however, from the large S. striatus in the simplicity of the ribs, 

their fewer number and greater size, and in these being seldom dichotomous. There are usually but 

three ribs in the sinns, the middle one being the largest, and the same number on the bourrelet; and 

twelve to thirteen additional ribs on either side of the sinus. 7 

The same beds contain another Spirifer, closely allied to this, and about the same size, which has but a 

single rib in the middle of the sinus. 

Another Spirifer, of rather larger dimensions, is associated in the same beds with the two preceding, 

which is entirely destitute of ribs on either the sinus or bourrelet, and which approaches in form to 

the Devonian Spirifer, which occurs in the limestone of Cédar and Iowa Rivers, and which I have 

named S. euruteines, except that it has not so wide a cardinal area. I am disposed to consider the 
first two varieties to be young forms of S. striatus, which in its adult and characteristic form is 

abundant at the same locality. 

3 Fig. 9. Strophodonta parva (N. §.), in limestones of the age of the Hamilton Group of New York. 

“ Fig. 10, Orthis (N.S.), allied to lentiformis, from limestones of the age of the Hamilton Group of New York, near ; 

New Buffalo. 

6 Fig. 11. Pentamerus (N. S.%, from the limestones near Davenport, Iowa. 

> Fig. 12. Slab of Productal Carboniferous Limestone, near Wayne City, Missouri River. 

« Fig. 13. Terebratula serpentina (9), Skunk River, lowa. Carboniferous. 9 
i Fig. 14. Strophodonta dimosa @), from limestones of the age of the Hamilton Group of New York, near New 

Buflalo, Iowa. 
i Fig. 15. Terebratula (sp. undet.), from limestones of the age of the Hamilton Group of New York. 

se Fig. 16. Fenestella (sp. undet), from limestones of the age of the Hamilton Group of New York, near Rocking- 
ham, Iowa. 

: Fig. 17. Chonetes (sp. undet.), a few miles north of Iowa City. 

« Fig. 18. Cast of a Sanguinolaria, from the base of the Carboniferous Limestones, near Burlington. 

- Fig. 19. Gorgonia, allied to repisteria, in limestone of the age of the Hamilton Group, near Rockingham. 

ee Fig. 20. Part of tooth of Psammodus, from the Lower Series of Carboniferous Limestone, on the Keokuk Rapids 
of the Mississippi, associated with Productus punctatus and Spirifer cuspidatus. 

= Fig. 21. Fenestella Miller (+), in limestones of the age of the Hamilton Group of New York.



é SSS 

3 4 s “ es cS a — 

PE ) od Ake.) i Fe rae 
WN, Lf # Fe > WAS LS Ag F LE 7) pee = 2 = = he 2  KeeS MES 
rae APS FSA eae = ee 

a =e ee 
ae See = Pe Ro Le 
ee aS ae ~\ Ps (2 oe 
ee SCO 

ES gees Se oe 
ae zg ee if tN 

a = 2 — A Beige i ee 
pe sie See Sify i“ 
Ze ae Op \ 
— i ge SS 

——— = = 3 
Cas ses 

WON gy — 
at Se aoe 

ae a ad 
ES = 

os a ik f 

Bo S = za ee ip td s 

Gye oe! : way 4 
La = s pe = < me. 
TS ee a ex am OE _ ee = iZ so BF a q 

e ae COS Gi % 7 

at eee 

e - ee 
ra hens =~ m4 

DY ie “AWS ss eT gO 

tn Peas 

Se eo a ee =e 
ic : re SS oe Saal on Bs 

Z aS Sie Pah 
: a ~ eS - ST pee 

SSS ie et a RG ee 

7 es = es ’ 

SES spew , r 
nee a a



TABLE IV. 

FOSSIL CORALS, FROM THE CARBONIFEROUS ROCKS OF IOWA. 

Tab. IV., Fig. 1. Retepora Archimedes, from beds f,* near the top of the Lower Series of Carboniferous Limestones, Keokuk 
Rapids of the Mississippi. 

e * a. Magnified view of a portion of the reticulated screw-like expansions of the coral, showing the form 

and distribution of the fenestrules, interstices, and dissepiments. 

This reticulated fossil coralline has a wide geographical distribution in rocks of this age in the Western 

States of North America. It has been known to Western geologists for many years under the name of 

Archimedes. Lesueur prepared drawings of this fossil before he left this country finally for France, 

doubtless with the intention of publishing a description of it; but never did so, to my knowledge. 1 

gave a figure of it, in 1842, in an article which I prepared for Silliman’s Journal, “ Regarding Human 

Foot-marks"f in the Carboniferous Limestone of the Mississippi, and stated that it seemed to be a 

species of Retepora coiled in the shape of a screw. If the reticulated species of corals which have 

usually been referred to this genus really are distinct from Gorgonia, then it belongs doubtless to the 

genus Retepora. De Koninck, in his work descriptive of the carboniferous fossils of Belgium, says it is 

exceedingly difficult to distinguish fossil Gorgonia from Retepora, as the distinction lies merely in the 
absence or presence of a cortical investment, which in fossils is seldom preserved ; and he refers all his 

carboniferous fossils, possessing a similar structure to this coral, to Gorgonia, because he says that Gold- 

fuss has undoubtedly detected a cortical investment in Gorgonia repisteria, and infers that all its con 

geners, of an analogous structure, have a similar organization. If this be so, it is possible that the 
Archimedes may be a serew-shaped Gorgonia. 

“Fig. 2. Cyathophyllum (vermiculare?) Goldfuss. It is with some hesitation that I refer this coral to the above 
species, since some of its characters are certainly distinct from that species, as given by Goldfuss. Neither 
at the knee-like flexions, nor elsewhere on the external surface, are the margins of the cells visible, 

but only annular swellings continuous with the general surface of the coral. The terminating cell is 

shallow, oblique, with about forty-five lamelle radiating straight from near the axis to the cireum- 

ference, where faint, short, intermediate lamell can sometimes be observed. Coral bent at intervals, 

and at the same time slightly twisted on its axis; almost cylindrical, or very slightly conical. 

Dimensions, about five inches long, and half an inch in diameter. 
It occurs in the Carboniferous Limestones, near the mouth of Keg Creek, associated with Chonetes variolata. 

If it be new, as is very probable, I propose for it the name of C. torguium. 

« Fig. 3, a, 6. Cyathophyllum flecuosum (2), from near the mouth of Keg Creek. 
“ Fig. 4. Cyathophyllum (fungites?) (Flem.), from the Keokuk Rapids of the Mississippi. 
«Fig. 5. Lithostrotion basaltiforme (Stylina of Lesueur). 

s “ a, Dissected cell-tube, showing the external walls, the irregularly arched cellular structure between them 

: and the core; the internal structure of the latter with its arched partitions and styloid axis. From 
bed a! of the Upper Series of Carboniferous Limestone, Sweet Home, on the Des Moines River. 

This honeycomb-like coral is remarkably characteristic of member d’ of the Upper Series of Car- 

boniferous Limestones of Iowa, and indeed prevails in the same geological position all over the 

Western States. As early as 1832, Lesueur figured this fossil under the name of Stylina, by which 

name it was long known to Western geologists. Its internal structure seems to correspond very 

nearly with the description given by Keyserling, p. 152, of the Lithostrotion, as it occurs in the 

Southern Urals. The coral is made up of groups of nearly parallel polygonal prisms, mostly five-sided, 

but some four- and six-sided. Each prism is composed of simple external walls (5, a),a thick core, 

and an axis. Between the external walls and core are funnel-shaped, plicated lamella, which blend 

into both, and give the onter surface of the core a ribbed appearance. The inner part of this core 

is divided by transverse sept, arched slightly upwards, and connected with each other by a short. 

thin, pointed, concentric axis, which usually projects from the centre of the terminating cell, in the 

form of a prominent styloid process, which suggested to Lesueur the name of Stylina. The increase 
of the coral seems to take place partly by the springing up of young, small, prismatic cells between 

the larger old prisms, and partly by the addition of new cells on the top of the old ones. 

e Fig. 6. Another species, or perhaps only a variety of this coral, occurs in the same part of the Carboni- 

ferous Limestone of Iowa and Missouri, especially when the beds assume a dolomitic compo- 

sition. The internai structure of this Lithostrotion is essentially the same; it occurs, however, 
in hemispherical masses, of which the tubes forming the cells are almost conical, and tapering 

towards their origin, where they almost lose their prismatic form; from their origin the groups, 

of tubes radiate in curves from the centre towards the circumference of the hemispherical mass. 

* See table on p. 92. + Silliman’s Journal, vol. xliii., No. 1, July. 1842, p. 14.
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TABLE V. 

FOSSIL-SHELLS FROM THE CARBONIFEROUS LIMESTONES OF IOWA AND NEBRASKA, 

Tab. V., Fig. 1. Productus cora (large variety). Missouri River, below the mouth of Little Platte River. ‘ 
~ Fig. 2. Productus Flemingii (Low.) ; synonyms lobatus (Ver.) ; longispinus (Kon.) Missouri River, near the mouth 

of Keg Creek. ' 

“Fig. 3. Productus Nebrascensis. Missouri River, near Council Bluffs. 
* Fig. 4. Spirifer fasciger? Missouri River, near the mouth of Keg Creek, and Plattsburg, Missouri. 

This species approaches in many of its characters to 8. fasciger of Keyserling. It appears to differ, 
however, in some particulars, perhaps sufliciently to constitute a distinct species, Like the fasciger, it 
has a deep sinus, and corresponding permanent and rather sharp bourrelet. Like it, too, the surface 
of the shell, on either side of the bourrelet and sinus, both on dorsal and ventral valve, is marked by 

folds or plications, but these are not only more numerous (4 to 6) than in the description of the 4 

fasciger, but much more prominent than is indicated by the figures given of that species, Table 8, figs. 
3,and 3 aand b.* The folds are subdivided with small ribs of unequal size, generally from four to 

five on each fold. Both the sinus and bourrelet are provided with from nine to ten ribs of unequal 

= size. The shell is therefore marked with fascicule or bunches of ribs collected into groups, each 

group containing from three to six ribs. 

‘There is a smaller plicated Spirifer abundant in the caleareous rocks of the western and southern 

margins of the lowa and Missouri coal-field, which is probably the same as this species, described by 

Hall under the name of 8, triplicata, in Stansbury’s Expedition to the Great Salt Lake, which may be 

a smaller variety or young individual of this fossil. 

«= Fig. 5. Spirifer attenwatus, in member e of the Lower Series of Carboniferous Limestones, on Skunk River and else- — - 

where. 

«Fig. 6. Spirifer inequicostatus ¢ Skunk River? Iowa. 
“Pig. 7. Ancella crassicollis? Keokuk Rapids of the Mississippi River. 
“Fig. 8. Cast of Bellerophon hiulcus? Keokuk Rapids of the Mississippi. 
“Fig. 9. Terebratula plano-sulcata. Upper Missouri, near Council Blufls. 

“Fig. 10. Gyroceras Burlingtonensis (N. 8.) From the oolitie bed, top of member a, of the Lower Series of Carbo- 

niferous Limestones, Burlington quarries. 

“Fig. 11. Orthis umbraculum ? 

The description given by De Koninck of Orthis umbraculum, p. 222 of his work on the fossils of the 
‘ Carboniferous rocks of Belgium, agrees with the characters of this species, obtained on the Missouri 

River, both near the mouth of Keg Creek, and under the marls and drift at the base of Council Bluffs, 

except in the number of ribs or striee, which are much more numerous in the American fossil,—at least 

sixty at the beak, and more than double that number at the border, irregularly alternating coarse and 

fine; with three strongly-marked, concentric lines of increase, and one less distinct. 

“Fig. 12. Chonetes granulifera (N.S.) Missouri River, near the mouth of Keg Creek. 

“Fig. 13, Allorisma regularis ? 

I have not been able to discover any essential difference between this fossil, from near the base of 

the section at Wayne City, on the Missouri River, except that the shell is rather flatter, and the trans- 

verse folds are not so regular, some of the middle ones bifureating, or becoming broad folds as 

they curve towards the posterior border; in this latter character it approaches to J. sulcata, but 

it is not gaping like that species, and is less gibbous and more elongated, 

& Big. 14. Disciles tuberculatus (N.S.) Towa Point, Missouri River. 

* Wissenschaftliche Beobachtungen in das Pelschor« Land, p. 231. 
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TABLE V 

A. 

NEW SPECIES OF CRINOIDEA OF THE CARBONIFEROUS LIMESTONE 

Tab. V. a, Fiz. 1. Platycrinus discoideus (N.S) Burlington, Iowa. 
* a. Basal view. 

€ b. Side view, showing the form of the articulating surface for the arnis 

“ Fig. 2. Platycrinus corrugatus (N.S) Burlington, Lowa. 
“ — @, Basal view, with several joints of column attached. 
* b. Side view, showing the form of the first cuneiform joint of the aris. 

“  ¢, Detached scapular plate. 
“~~ d, ® basal plate. 
# e. Scapular plate, enlarged, showing the corrugated surface 

: Fig. 3. Megistocrinus Evansii (N.S.) Burlington, Iowa. “ 

© a. Side view of the body, natural size. 

be b. Basal aspect, showing the form of the basal and first series of plates 

s Fig. 4. Platycrinus planus (N. 8.) Burlington, Iowa. 
~ a. View of the face of a specimen of medium size. 

« 6, View ofa large specimen, from Burlington, Iowa. 
«  ¢, Detached basal plate. 

“ Fig. 5. Platycrinus Burlingtonensis (N.$.) Burlington, Iowa. 
“Big. 6. Platycrinus Yandellii (N.S.) Burlington, lowa. 

a a. Side view. 

« 6. Basal view. 

= Fig. 8. Cyathocrinus cornutus (N.$.) Burlington, Iowa. 
ws a, Side view. 

ie 6. Basal aspect. 

Fig. 9. Dichocrinus ovatus (N. 8.) Burlington, Iowa. 

© a. View of the face, exhibiting a fragment of an arm attached to one of the superior plates. 

b, Basal plate, exhibiting its bi-partite character. 

x Fig. 10. Dichocrinus striatus (N.S.) Burlington, lowa. 

He a. View of the side, showing the longitudinal striw running over the surface of the plates. 
= b. Basal plate, exhibiting the division. 

e Fig. 11. Cyathocrinus Iowensis (N. 8.) Burlington, lowa. 
= a. Basal aspect. > 

os 6. View of the side. 

oS c. Detached superior plate, showing the corrugated surface. 

at Fig. 12, Actinocrinus unicornus (N.S.) Burlington and Augusta, Iowa. 

«a, Basal view. 
«0, Side view, exhibiting the position of the mouth, and the central spinous capital plate. 

« Fig. 13, Pentremites Norwoodii (N.S.) Burlington and Augusta, lowa. 

“a. Basal view. 
bs: 6. View of the summit. 

ce c¢. View of the side. 

“ Fig. 14, Pentremites melo (N. 8.) Burlington, Iowa. 
% a. View of the summit, exhibiting the apertures. 

« 6, Basal view. 
“ee Side view. : 

f Fig. 15. Pentremites laterniformis (N. 8.) Mill Creek, Randolph County, Illinois. 
3 Fig. 16. Pentremites stelliformis N.S.) Burlington, lowa. 

ss a, View of the summit, exhibiting its star-like contour and the oval aperture. 
: if , Side view.
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TABLE V. 

B. 

NEW SPECIES OF CRINOIDEA OF THE CARBONIFEROUS LIMESTONE 

Tab. V.n, Fig. 1. Platycrinus Americanus (N.S. Burlington, lowa. 
“ a. View of the base of calyx. 

“6, Side view. 

“Fig. 2. Poteriocrinus rhombiferus (N. 8.) Burlington, lowa. 

“a. Basal view. 

“  b. Side view, exhibiting the two accessory pieces. 
* ¢, View of the side, showing the form of the superior plates. 

“Fig. 3. Poteriocrinus tumidus (N. 8.) Chester, Illinois. 

«a. Basal view. 

« 6. View of the side. 
«= Fig. 4. Poteriocrinus spinosus (N. 8.) Kaskaskia, Hlinois. 
«Fig. 5. Poteriocrinus occidentalis (N.S.) Chester, Hlinois. 

“ a, Side view, showing the form of the accessory pieces, and a few of the joints of the arms remaining 

attached. 

« 6, Basal view. 
« Fig. 6. Agussizocrinus conicus (N. 8.) Chester, Illinois. . 
«Fig. 7. Synbathocrinus dentatus (N. 8.) Burlington, Jowa. 

“« a, Basal view, showing the tripartite character of the basal plate. 

“6. View of the side, exhibiting the dental elevations on the superior edges of the arm-bearing plates.
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TABLE VI. 

LEPIDODENDRONS AND FOSSIL FERNS, CHARACTERISTIC OF THE CARBONIFEROUS SANDSTONES, MUSCATINE 
QUARRIES, IOWA. 

Tab. VI, Figs. 1, 3. Lepidodendron aculeatum. Sternberg. 
Se Big. 2: & obovatum. Sternberg. ° 

«Fig. 4. Oe Sternbergii # 
a Fig. 5. Si dilatatum. Lindley and Hutton, 

« — Fig. 6. Pecopleris, Species undetermined. 
ees 2 « (Murrayana ?) 

%, Fig. 8. Lepidostrobus.
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TABLE VII. 

FOSSIL SHELLS CHARACTERISTIC OF THR CRETACEOUS FORMATION OF NEBRASKA, 

Figures 2, 3,4, and 6, Medat-ruled from the Original Specimens, : 

Tab. VIL, Fig. 1. Cucullea Nebrascensis (N. 8.) Fox Hills. between the Cheyenne and Morean Rivers, Nebraska. 1 

a Fig. 2. Ammonites Cheyennensis (N.S.) Fox Hills, Nebraska. 
« Fig. 3. Inoceramus Sagensis (N. 8.) Sage Creek, a southern tributary of the Cheyenne, bordering on the confines 3 

of the Eocene Tertiary of Nebraska. q 

a Fig. 4. Scaphites comprimus (N. 8.) Fox Hills, Nebraska. 
« Pig. 5. Ammonites (?) Mandanensis, Morton. Fox Hills, between the Cheyenne and Moreau Rivers, Nebraska. 

On comparing this fossil with Dr. Morton’s figure and description of A. Mandanensis, fig. 2, Pl. IL, and 

p. 208 of vol. viii., part 1, of the Journ. Acad. Nat. Sci., I at first doubted whether it could be considered 

of that species, inasmuch as the tubercles of the internal margins, and even those of the external mar- 

gins, were represented so much more distinct than they appeared on the Nebraska fossil. However, 

a comparison of the authentic specimens of A. Mandanensis in the Academy of Natural Sciences, con- 

vinced me that no specific distinction could be established. 

Tf Scaphites can be shown to be a satisfactory genus,* then it seems probable that this fossil would 7 

rank with that group of concamerated shells. It is true that the boat-shaped form, from the 2 

deflection of the last half whorl, is obscure, but still it has a considerable general resemblance, and 

the compressed form of fig. 4, and has the same kind of ribbing on the last half whorl, on which the 

serrations of the sutures of chambers are not manifest. 

iS Fig. 6. Baculites (compressus ?). Sage Creek, tributary of the Cheyenne, Nebraska. 
sl Fig. 7. Baculites (undet.). Sage Creek, Nebraska. ‘ 

The surface of this fossil is waved, from broad and flatly-rounded ridges or eminences, which traverse it 

obliquely, and which, in consequence of their being most prominent near the margins of the longest 

diameter, form a shallow channel, or rather give a compressed form to the surface at right angles to 

the long diameter. The Baculites ovatus of Say has a similar waved surface, but differs in the trans- 

4 verse section presenting a more wedge-shaped form. 

4 Fig. 8. Mould of Zucina? Fox Hills, Nebraska. 4 
a Fig. 9. Mould of Pectunculus. Fox Hills, Nebraska. 
« Fig. 10, Avicula (undet.) - Fox Hills, Nebraska. 4 

In form this Avicula approaches to 4. cwrulescens of Nelson, as figured by Goldfuss, from the eretaceons P 

formation of Westphalia. Its breadth, however, is’ greater in proportion to the length of the shell, 

which is rhombic in form, and less oblique than Goldfuss’s figure, and is not provided. near the 

middle of the back, with minute tuberculated coste. 

5 Fig. 11. Orbicula (undet.) Fox Hills, Nebraska. 

* For remarks on this head, see Appendix to this Report. p. 579. 
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TABLE VIIL. 

AMMONITES AND SCAPHITES, FROM THE CRETACEOUS FORMATION OF NEBRASKA. 

All, except Figures 6 and 3a, medal-rnled on Steel from the Original Specimens. S 

Tab. VIL, Fig. 1. Ammonites Nicoletti, Morton. Fox Hills, between the Cheyenne and Moreau Rivers. 

This Ammonite agrees with Morton’s description of the above species, published in the Journal of the 

Academy of Natural Sciences, vol. viii., p. 209, except that the coste are closer together, are more 

numerous, and their bifurcations repeated sometimes twice before reaching the periphery; distinctions 

which are, however, not considered sufficient for the establishment of a new species. 

There is another Ammonite from this locality, which probably may be referred to the same species, as 

it differs only in the tubercles at the margin of the periphery being more distinct. < ~ 

ee Fig. 2. Ammonites Nebrascensis (?). Fox Hills, Nebraska. 

S Figs. 3, and 3, a. Ammonites Nebrascensis. Fox Hills, Nebraska. 

3 Fig. 4. Scaphites nodosus (N. 8.) Sage Creek, southern tributary of the Cheyenne, Nebraska. 
« Fig. 5. Ammonites lenticularis (N.S.) Fox Hills, Nebraska, associated with an Avicula. 

= Fig. 6. Ammonites opalus (N.S.) Great Bend of the Missouri River, associated with Inoceramus Cripsii. 
= Fig. 7. Ammonites Moreauensis (N. 8.) Fox Hills of Nebraska, associated with Avicula, Tab. VIL, fig. 10.
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TABLE VIII. 

A. 

INOCERAMUS AND AMMONITE, FROM THE CRETACEOUS FORMATION OF NEBRASKA, 

Medal-riled on Steel, from the Original Specimens. 

Tab. VIII. a, Fig. 1. Inoceramus Nebrascensis (N. 8.) Sage Creek, Nebraska. 

Before this fossil was engraved, it was thought to be altogether impracticable to execute a subject of so great 

convexity by the medal-ruling process, and the plate was undertaken as a mere experiment, which turned 

out, however, remarkably successful, and gives a wonderfully perfect representation; more perfect 

indeed, than could be obtained by any other method of engraving. 

ae Fig. 2. Ammonites Nebrascensis. Fox Hills, Nebraska. 
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TABLE IX. 

REMAINS OF THE RHINOCEROS AND THE GIGANTIC PALEOTHERIUM OF THE EOCENE TERTIARY OF THE MAUVAISES 
TERRES OF NEBRASKA. 

Tab. IX., Fig. 1. Rhinoceros occidentalis. Half the diameter of nature. Inferior view of the skull. Upon the left side all 

the molar teeth except the first are perfect, and the latter are entire on the opposite side. 
« Fig. 2. Fragment of the left side of the lower jaw, the size of nature, of Rhinoceros occidentalis. It contains 

three molar teeth. 

« Fig. 3. The last lower molar tooth of the left side of Paleotherium (Titanotherium) Proutii, the size of nature. 

« a. Left side of the lower jaw of Palaotherium (Titanotherium) Proutii, reduced one diameter, containing 

the true molars, and portions of the preceding two premolars. 

The Paleotheroid animals are more nearly allied to the Tapir than any other living animal, but 

approximate in some respects to the Rhinoceros.
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TABLE X. 

, REMAINS OF ARCHEOTHERIUM AND OREODON OF THE EOCENE TERTIARY OF NEBRASKA 

Engraved from Daguerreotypes of the Original Specimens. 

Tab. X., Fig. 1. Inferior view of the upper jaw of Archeotherivm (Entelodon?) Mortoni, one-half the diameter of nature. 

Upon the upper side of the figure may be observed the last two temporary molars, and the succeeding 

two permanent molars, and on the lower side the permanent premolar successors of the former teeth, 

and the following two true molars. 

“Fig. 2. Side view of the head of Archeotherium (Entelodon?) Mortoni, reduced two diameters. In it are visible 
the posterior two temporary molars, and the first and second permanent true molars. 

The lower jaw exhibits a portion of the unprotruded last permanent premolar, a fragment of the last 

temporary molar, and the first permanent true molar. 

“Fig. 3. Portion of the left side of the lower jaw of Archaotherium (Entelodon?) Mortoni, reduced one diameter. 

It contains a portion of the last temporary molar, below which, in the figures, the unprotruded last 

permanent premolar is partially visible, and the permanent true molars. 

Since writing the descriptions accompanying these plates, on the mammalian and chelonian remains 

of Nebraska, I have had an opportunity of inspecting Gervai’s Palwontologie Frangaises, in which is the 
sketch of an upper series of molar teeth of Entelodon, which so closely correspond to those of Archewo- 

therium, that I think it very probable the latter may prove to belong to the same genus. 

“ Figs. 4-6. Oreodon Culbertsonii, reduced one diameter. 
«Fig. 4. Inferior view of the skull, of a male individual, containing on both sides the molar series, almost perfect, 

the left canine tooth entire, and part of the right canine. 

“Fig, 5, Side view of the skull, with the lower jaw, of a female individual. It contains all the molar teeth in both 

jaws, and the canines in the lower jaw. . 

“Fig. 6. Upper view of the skull of the same individual as the last. 

The Archzotherium partook of the n¢ —-.1 the Hog and Peccary. Yet, by regarding its physiognomy, 

it will be observed that the animal must have had more decided carnivorous propensities than those 

pachyderms ; indeed, in the greater size of the temporal fosse and high sagittal crest, this fossil genus 

of Nebraska, approximated to the Cat tribe; and it is probable, when its canine teeth are discovered, 

that they will be found to have an analogy with the plantigrade or Bear trive. Thus we have united in 

this singular extinct race characters witnessed now in two different orders. 

‘The Oreodon was truly a ruminating Hog; its grinding teeth closely analogous to the Deer tribe, 

show that it chewed the end like existing Ruminants, yet was provided with very peculiar canines, more 

like those of the Peccary than any other existing animal; while some portions of the cranium approach 

1o the Camel and Lama. It possesses incisors in both jaws, differing in this respect from all existing 

Ruminants. ’ 

4
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TABLE XI. 

ADDITIONAL REMAINS OF ARCHEOTHERIUM AND OREODON, 

All the figures of the natural size. 

Tab. XL, Fig. 1. Inferior view of the upper jaw of an adult individual of Archeotherium (Entelodon?) Mortoni. The left 
side of the specimen contains the first and second true molars, perfect, and the fangs of the last molar 

and of the preceding two premolars. The right side contains the greater part of the first true molar, 
the entire second, and the fangs of the third and those of the last premolar. 

. Figs. 2, 3. Oreodon gracilis. 

3 Fig. 2. View of the right side of the skull of an adult individual. 4 

«Fig. 3. View of the base of the same specimen. Upon the left side are exhibited the fourth premolar and the 
true molars, nearly entire. 
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TABLE XII. 

. 
REMAINS ‘OF A SPECIES OF LAND TURTLE, FROM THE EOCENE TERTIARY OF NEBRASKA. 

Engraved from Daguerreotypes of the Original Specimen. 

Tab. X11, Testudo Culbertsonii, two-fifths the diameter of nature. 

K Fig. 1. Ventral view. Sternum, 
“Fig. 2. Dorsal view. Carapace. : ; 

The anterior part of both figures is directed to the left of the engraving. 

Though the fossil turtles of the Mauvaises Terres of Nebraska, have most analogy, in the details of 
the anatomy of the carapace, to the land tortoises, still their general form and appearance closely 

approximate to the aquatic turtles, and for this reason it is not improbable that they were partly 

aquatic in their habits. 
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TABLE XII. 

A. 

TWO SPECIES OF LAND TURTLES, MACHAIRODUS, OR SABRE-TOOTHED TIGER, AND A SMALL SPECIES OF RHINOCEROS, 

FROM THE EOCENE TERTIARY OF NEBRASKA. 

Engraved from Daguerreotypes of the Original Specimens. 

Tab. XII. a, Figs. 1,2. Testudo Nebrascensis, half the diameter of nature. 

gy Fig. 1. Dorsal view. Carapace. 
us Fig. 2. Ventral view. Sternum. | 

Ss Figs. 3, 4. Testudo Oweni, three-tenths the diameter of nature. 

% Fig. 3. Dorsal view. Carapace. 

se Fig. 4. Ventral view. Sternum. 

e Fig. 5. View of the left side of the skull and lower jaw of Machairodus primavus, two-fifths the diameter of 

nature. In the upper jaw are visible a portion of the canine, and the posterior three molars. 

“ Fig. 6. Rhinoceros Nebrascensis, two-fifths the diameter of nature. Inferior view of the upper jaw, containing 
the series of molars on both sides, nearly perfect.
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TABLE XII. 

B. : 

REMAINS OF A LAND TURTLE, RHINOCEROS, AND PALMOTHERIUM, FROM THE EOCENE TERTIARY OF NEBRASKA, 

Engraved from Daguerreotypes of the Original Specimens. 

Tab. XII. B, Figs. 1,2. Testudo hemispherica, one-third the diameter of nature. 

e Fig. 1. Right dorso-lateral view. 
é Fig. 2. Right ventro-lateral view. 7 

The anterior part of both figures is directed to the right of the engraving. 

2) Figs. 3, 4. Fragments of the superior true molars, natural size. 

Iam at present very much inclined to consider these as belonging to a true species of Palwothe- 

rium, which from its very great size might be appropriately named Palewotherium maximum. 

Fig. 5. Fragment of the lower jaw of Rhinoceros Nebrascensis, the size of nature. It contains half of the 

first true molar, and both those succeeding, entire. 

3 Figs. 6-8. Paleotherium (Titanotherium) Proutii, the size of nature. 

oe Fig. 6. Fragment of the masticating surface of a superior true molar, exhibiting the inner conical lobe. 3 

« Fig. 7. Crown of an inferior premolar. j 

te Vig. 8. Crown of an inferior canine. 

Figs. 6-8, and figs. 3, 3 a, Fab. IX., 1 think belong to a different but closely allied genus to those : 

represented in figs. 3 and 4 of this plate, which appear to be characteristic of a trne Paleotherium.
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TABLE XIII. 

REMAINS OF ARCHAOTHERIUM AND OREODON, FROM THE ROCENE TERTIARY OF NEBRASKA. 

The figures are all of the natural size. 

Tab. XIIL., Fig. 1. Distal extremity of an os humeri, viewed anteriorly. 

ie Fig. 2. The same specimen as Fig. 1, articulated with the radius and ulna, viewed internally. 

None of the specimens of long bones in the collection, were found in immediate connexion with 

the fragments of crania, so that I am not able to ascertain with certainty to what species those 

represented belong. The humerus of Figs. 1 and 2 is about the same size as the corresponding por- 

tion of that of Cervus Virginianus; the radius is in a trifling degree larger, but the ulna is relatively 
much better developed. The relative size of the three bones agrees better with the Suiline animals 

than with Ruminants, and they may probably belong to Arch:eotherium Mortoni. 

ie Fig. 3, Fragment of the left side of the lower jaw of Oreodon Culbertsonii, viewed from above, and exhibiting 
the true molars and the posterior two premolars, with their crowns very much worn. 

2) Fig. 4. Fragment of the lower jaw of Oreodon Culbertsonii, exhibiting the triturating surfaces of the last two 

molars. 

« Figs. 5, 6. Fragment of the right side of the lower jaw of Oreodon gracilis, containing the last two molars. and 

half of that in advance. ‘ 
“ Fig. 5. External view of the specimen. 

ad Fig. 6. View of the triturating surfaces of the teeth. 

: |
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TABLE XIV. 

REMAINS OF THE RHINOCEROS, FROM THE EOCENE TERTIARY OF NEBRASKA, 

All the figures reduced one-third. a 

Tab, X1V., Fig. 1. Front view of the distal extremity of the os femoris, supposed to belong to Rhinoceros occidentalis. 

fe Fig. 2. Inner view of the same specimen. 
« Fig. 3. The left tibia, probably also of the same species, though the specimen is relatively rather smaller than 

the former. 

° 
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TABLE XV. 

REMAINS OF EUCROTAPHUS AND OF THE RHINOCEROS, FROM THE EOCENE TERTIARY OF NEBRASKA, 

All the figures are of the natural size. 

‘Tab. XV., Fig. 1. View of the left side of a cranial fragment of Eucrotaphus auritus. 

s Fig. 2. Upper view of the same fragment. : 

+ Fig. 3. Portion of the right side of the lower jaw, containing the posterior three molars, of Rhinoceros Nebras- 

* censis. 

« Pig. 4. View of the proximal articulation of the tibia, supposed to be of Rhinoceros occidentalis. 

The Eucrotaphus was a fossil ruminating Pachyderm, allied to the Oreodon, a ruminating Hog, whose analogies 

have been mentioned in the references to Table X.



=" a 
3 

; ‘ 

ce ch iN Cae P = Tab. XV 
? 

3 | 
i 

eae 9 |) Wy | 

1 \ Nee ae | 
E Bh hs yi | 

, kaye 
ZS a eee me | 

. a a Fe ha i 

uffée.' \ as ete | | 
jae 4 ree Nh | | 

| ill , : meme aan 
oa Ha — * m > Sy ‘| as | 

oa Ae 3 Se a | 

ae SS d Be oid ud ae 

# : 4 \ ie Ps ai pS 
~~ R EPs Ni : ¥ Al Ki u. 

ae, any Ge i a. i ai rs 3) ai 

Age { haa Se eet . bar Cre eee ese 
| ae) Se : y ae a Qe ff ei 

| a io 2 (< : 1 ee y : MeN \ He \ 
Sr mee Sw pS = ee J o j ests" 4 ft 

| ha . ae pee 75. oe 4. aa 

se. ee Die F eee hy a at 

ores aes ee Z i Py id a 

Gare. reid te eR AN a 

| \ 2 Ge CREF a & > {ae a eigen aM ne 
hed pat Sate ND RCS tg | 

KE es Watcha Weta oi 
| PS 2, Fe eS se Raa oe 

; 
(ie | ae ee ss mek 

| “= 2a Sa =. 

| 

| 

| a 
| AO re 

a me 

| i 7 eS ‘eae 

| oe oy SS 1. | ie 
ees ea pe thE yell 

pO eee ae ya oe “ts E eS 
| MR ss pg By rect ae Katt i 

| Face alae LZ Ae Nat Agee Ty p 4 & RS 

i | J cg ee et E 2 | a. as 4s : 

| 1 sagan SEG AS RG. : ay 22 a (i Se: 
GICAL SVN NS mars Wes \,, Se g- ‘ 

| gee ENN A 4 foot. eg ‘Se eo | ft 

MBBS agai FRR it A ee na J fe : a 
Sees i. - Wie aos ce <x & va 4 oui cn 

| j lia re be = Vi wae 4 ( Be ey r oF | 
Meee bm, FY 4 Z UZ é Life. Sd oe : 

(Qe om : Eig : eS 4 oS 4 
i Kia. Zs i a pe 

Be  & aoe : j 3) i 

Pe Ae 8 4 pen a Be (eee dl 

ai oa V4 Se 
EO el ve ie ie e M 

| “Cea ee >. ' 
. tn RS ! Bit) 3 a 3 ) 

ree ee Zeer ty y AP s 

Vee Pee a Ae gs 3 , ys Z 5 yi 

Sake, } Ne a ey! a, Rie 

=| eg = ee | ' ee 

Se iigraved i = = 

i 

| 

hs 

i 

i



: 

a gud 

SF (j OF isle? he HS ig = | 

| \ ee a a ee 
Sb Be Pipl ap Me! iy, oO 

J oe a OO aoe < 
[~~ pep Fe. *, J da BE. y Fy TO Ks 

LA Eiht in ay 
ES ls Naa iu es | 

Sy C pad oe AS Ot fo Ms | 

— c eo Er es ih | 
11-4 x Bel Bp 

on ra 5 RE a ne wel le 
hE Cc. Land ij a oe dy, ht 

\ micas x ~ Wile eI Oey, Sas oi 
aw e = . ie? at a | 

i io , a TAN ng . am Se PR. CS eer | 

a = : sand i a 3 aS eee | 
ae Tesi 269 - e eae Ni y 2 Tee i | 

West from Washington LL gat ee We j = >! 
oO ol wi he Relea, 4 

Bad pO Ss be hy. . 
Lands - pee NS “hes : 7 a 

| is oy oe Pig 2 
| ~~ a Ua » —\ “5 MD, yy: “7, 

| ff : Sosy . “se Mis Gig, GL 
J pak e Kx Gime Ms ESS, 

, DE Spring , is z ( Pe es On isa, a 

| ) & \ f FF ng iS \a 

) Lie BN iS) e we gan Sina le “oy : 

( HAO Ue iY es ee 
q Spae 1s 2 i 2" 

5 Ww S won w4 \ — 
| y “Soe SY Sven PY SSS 

{ YS & \ AK Misscow: Rg 

: =) i >} \\_ AAS SS 

ne 2 Yer sh ff ; 
R¢ ee 

| 2 
| d to 

| 2] K om, MAP 
é ‘ y aS ‘») SHOWING THE POSITION 

| al ie, of the 
| (Se PG RAM TAT 

Ry » or 

if MAUYAISES TERRES 

| aa SY IB2B BAN J EAN 
i7 = Hiom a draft by 

\\ S JOUN EVANS 

| }} Z ‘ Of the 

| LS z U.S. Geological Corps. 
EL a 

(Y 

ff 
aE Set os en uN — — —



. 

ee ee 
,, | PRAM, | a | 1 is 

| Pee _ a | | | Pe a a 
' | mY 4 ei Ne a | b | Hh 

s, A CEG: ue Pepin | a || 
a een on MEE ee 
al eet if Ff OL Z ed aes SS ae hag aa] 

| gorTake Hl (9 T af CAf j de eS ee fg re | 
Al | era a C4 Pa SAL K x Pg : ae ae | | 

7) \ gt rae are. | 
ust eee 3 fA ih Oe R | 

4 . es Sigg ip 7 Op 4 i Z ,R re | 
dg a A : y I 

: al ae Ld: , | ea eS os — 
| et male as a }. ~ 7 Fy : hs / Pe gd RiEtskene 

4 < ON : ‘ ie | v , ps ya oe As : we p- SE Biatetne : WEB simestones of tadar Valley | 
| ae | z a ig Vz ” oe 5 y 5) }4 \ Ge oo | 

= = ss V7 4 , y wy | q . F* ee DB tower ao. 1 

it Fos tiff on eo tl lp : - a. (elt owatt Sandetraen 
| S vil eon Rel 4 ; | Ii | (BE cecamonphio Schists 
: di a iy - ‘ t be ihe oe Baia Se Rocks 

Je pes Up if se sth Lop see gD i368 | 
Athy a a enn a AS dw ft Fy 

| Vii) D4 ) om PLoe 
4 Fe kd is gy 8 bs I SP Oi 

a Pye 4 : SO ee oe | , das 2! ee “ZA x { Sag ee cae eae 
ey ‘ fi Re y sie i 7 i ei i Fe en fa, Bull Falls t 

: Gees BN XN Y Aue Sara 

\ tee t Jif Me lia iy | 

| fees \ @ Se , id S| Grand: Raytas fox tS | 
a op R % A Li alls \ | 

Fi ies te f | Whitney's Mill ‘ | Sy } 

: sl =< e ‘ Z& ; XQ ee | i : | Aa i 

I Le = a ko | 
a 3 a y | a | Ft. Winnebago 

| Ve Q S aD = 

a CZOLOGICAL WAP 2 a Sel ee” | @ Gred OW A em 
‘| MINNESOTA ano WiscoNSIN Lae | oe 

| designed to show | | 
eh | Portions of the Rock Formations 5 od 
a now concealed ly Dri ee oi 

i? a BY J.G. NORWOOD Tae | 

1a ai 
i ; Dramiby JChappell Sinith | e me | | 

| ae a) | he 

ee... CO oe ne 
] a S a — SS O ee eee 

a ( *



ee 

= | 

Er : ( ‘ 

Pe | ae | 
4 ior g j ~~ | 

SS] BAS = & = | 

Ba 6: SS —— <== LF Wid EE _— =) 

e aw e SA \ ID ¢ WW(AG i] EC Wie eC K 
: | » & & sf s \ SX SS a oY CG ) “I. Wh SINS) 

’ ¢ ore SSS Oe WN i WRBEEEZ FLAG an RY SSN), 
= 6 ys of yr = A SYRAASLZZZZ Wij) NGA FXSPY x )} 

ae ey’ ys fp SQ tN 
: . ¢ State under Trap & Pag : . \"GgroaeZ KS i] sy Paaey 9 _ a yan — og : gency), S a eS oY a) 

pees alibrs Radia Lo pele Sica Trap over Amygdateid Sater Trap over States Slates Met! States 

Bae ; 
’ a 

cae .



ee : ee Mess ¢ - Hey 
; . ee a ‘ i . . . as oe * 3 ¢ 2 4 

Le * ie = 

4g : : ae. Fee : aes 

: i aa te fe 7 : ie 
f 3 i } ae oie ‘ae 

; i i -s a bt “ Bt 
F ; I} am. | oe: Ae 

ce : : a et eae Sree ie > a _ <1 . | it. a4 be ) Sie : | ee é : ee 4 

: *\ | “ . ae bli ; x 4 = 4 / a 

Es : q : J ’ ( ” 4 y 3 “4 a 
: 4 s © | / a 3 x oa & ¥ C é as | a 

E: . ee BAIR LE, . fPesZZ a hee = we sy a ‘ = " =A 8 LS. GRGL ZEEE IGS QAEDA wee > 2 ‘ya te 
: im (ESSE OA EEX Le » & ¥ { 2) S é % Sp eee EO BMWS FB ROLES ) = = (oa 

Bi ty Seamed | Aa / DSSS eA WW = er 3 B) grt 8 é a3 3 = F S&S we IIS I, ——= = ZS EYV-( SS) S—= SSS SS “ ; *a)\ S ) “F, \ gee 
Bs 2 a , ] MH SSS “FF on a “ - ; 7a A A EEE ZZ AAO) S SSF FS S28 oe ~*~ ; s <e Fees 

. Yf ~~ ; Hy) ~ SAWS Ac = GIN 8 © & - =— Na iF) PO IMCFZI GA EEE [SSS SSS SS Gh ENG S = te 33 See 
ck td C Yi : SSN = - LIrFF\) 5 a a IANS) Bip OU ZA?WZ SA Z GN SS aa ees SS SSSR 8 ao) eee 

F (ee wt i | LiPwy/ J y)) : iF, SSSsSscvZ Wig ~ 2BABAG a AGL{Z ¢aG LEE , = GAS Lites SF a pw <I Peete fo ae \ ae aga SSS=—s RR R ak aoe i oe a 

/ ; Sent jj A S <i" GZ AY) GS =sauZs . Gea W\fEZZ SOOO pA Sees ah — .————  — NS) SEZ : 2 Nm 
SS Mi S (2 ZW N= - a e oe = | ri 
| oS : / Uff —— =— SS << a t = SS=—N : : ae] > f 

i Y/) eee SVS SSE LEN eee SS a is . Bie a NE AN eee oe : 
s, Hf i — A SSS — ee, oe — a e Si — Cel ee ee ! 
: Mt fi) ( ———— re a == en. 
; MH HUY) * i SS = F 
; Hy) o0@w7_ZS Cy A SS 
. . wt GA an S53 
. Mouth of belt MN = ; eee 
: : ) = 4 em x , = jel i ) K({ Fond du Lae Superieur : p ey or F 

Wa e Ot i 
\\ ; x : + : at 2 % 

2 hee S585 - 6" a? . ae - — j Bee es be 200 BN Pe & 2 Pa: e é s % y ae ee i Se fiste 4 #5 4 ‘ é y * ? , : : a ae 
. z fa BY - 2 Py * xa) $ ; : s ¥ a soy" * » : : "ae I ¢ ee é oe ¥ & s - eo o F yg o yf : ee a 

, Biba, * se fo ‘ a ' gg wy es g i) io & a , At ve Ac ao ¥ Tee ~ A fy" ? » é o * os few > A Zw / nm gt 4, igs? ae ? . ys ad a fey Z : pa 
+ i bed mag of a < : e » e Y . at s oy ¥ ¥ ¥ af > . ee ¢ * » ? # é . 2 e 

: eae 2% ae sf ¥ ye * a *, yf ? » “atti ” eee ov eka yA s # N oe ae a ; » if & & ¥ é ae ie 
; ? ei : ara se , ° es gos ge e = QP 610 amyodatoia Rede elay over rap ~ ‘ ° (RIHHE e : oy ge aaa ry Peas ee apenas shale * vo € pate & ¢ a r; \” ‘ « ~ Gay and boulders over 630 Basalt over grits & breceia Ketamerpnoct Sale fet ver imryolaled Dri rt ¥ : < ee, 2. Res eo * "i 

P a : — 2 SSS SSha -f2, <a> 4 PTI ERR Se i am (MN pao T SS S RESER 22889 ponte g : : SS . SS i ‘ 
Horizontal seale two miles to the inch im “we e ro ate os o ne — L -_ — . ” = ee ee ; — fe ; 

%, oe | Wowl prreupice ne ‘ 

: of ie Pe gt oe Fs 4% : 

| : 7 a 
oe | eS 

General lonnected Section of the rocks exposed en the North shore of Lake Superier: between Fond du lace Super d Pigeon Fomt,as observed during the geological survers of Wisconsin & Minnesota lerviiory.in the years 1848 D0 & 50. under the direcdien fh David Dale Owen, M1). United States Geologist. — fea ae 7 

. i: r 4 e : —— 
:: = 2 i iz 2 se EB 4 om at , 
5 it 2 ; ae ¥ : oe d 4 . By Richard Owen : ae ca A 

i Ses Bet ; : , a x aah ; * >. SSS a



: PLN. | 
| 

ca a i a oS oT ree er pS SSS ro Oe me 
| 

- : Ys ale ata PR ay aaa Rin. 
ex aN thls 8 SSS eee aS Se eee 

See asta oo greta a ere eo my Mage RE Sane Se CRE eae tia 

* “Se ea Tyee Yer Lee ; am a es ahh dbin tabi ei ietaila ans setlist ns hidal tts». ‘ sige tui wdias. » pide es oid 

— i men cotati... Lea! : id me fe iste sr fs , = it Sid da. 

gt HT Pe Te ‘ — ils | 
= SS Se a eee UHH TTA CERN ‘ 

Three Dikes cutting threugh Slates Grand Fortage Lay Ridge ever which the trail passes te Pigeon Mission Cypress: Stamp iawn Print ae A 

ae \ ca I= wo > 

z OSS ee 
sat — < ae 

wi ie ee Ooo a 
; Ct rab : ~~“  D 

ih aa go gat = yy 
: # gir Fi : : * = ew oO , . a i a sa = 3 S EO ae a! Oe wee 

r Reset = = o sf s é 
a To a-_ at 2 3 fa ff 2 f x cit 

eG E pie” = y ss S > 
Ma es j cothimetes stat ge Leervad stasis a) 

# ss a Month A”: 3 x peaches : 
a AMirsion 

? ; Aes gies 150 feb 
, 

oe 3 a 

mee : rernstane Tot ; G Greenstone 
ge anal pond | 

janie covered with typress \ yalts 
¥ J Stal 

> $ 4 as < . Mozy : Altered « 2 

’ “ / i Cee tay “bright 

ae ey Mike 

J de 33 Eo 
‘ & - LM feet buck are Metered Slates 

— 7 Pati rocks Mh. high 
f sun unaltered 

oe — y Siltitines Slates ing 

; 4 Mera Siatt® SS ree 
we og ca S CUOLOGLONE WENe 
‘aN 4 ‘ 'fe Savy , ' ry - & ‘ v rZ COAST VIEW AND SECTION 

% - / or . 

| eae! . Eee PLEO PORN! | eee ey oe ; : ~ 

(rand Forage 3 ’ BY e ; 3 Ce FE ‘ 

2 7 P 1) A \Vis’ Bay ; RICHARD OWEN. 

ey 

“if 

* 

: yp 

SST SE ice eS ee a Saas Rae: <0 as EM Ms MAM niger sr es es: aE as ; : > 6S 

Coast Section firme the Wist-end of Grand Portage Bay to the catremity yf Pigeon Pout tna dination North of hast. Ly Kichard Cum. | 

Eng* on Steel by WH Dougal Washington D.(



* a; * 
1 

* 

? 
PLLN 4 

: 55 
; 

P OUTLINE OF THE HILLS ON GRAND PORTAGE OF PIGEON RIVER, NORTH OF LAKE SUPERIOR; - { | 

as see from a tall 050 feet high 4% Miles north of Grand Portage Bay. ' f 

‘ 

/ ost : orm 0 ay acs wf tt ae Se ran otk apm: Se rae a ; 
oath fi ge sg RE rear eel Sst re SE cin. hy alee eae ere eee oe eels = 

. elie GRE a in IO FE eat ae ee ste ees wi t i ai > aad Pi: — = a er s.. em ar 4 pe ost be moeestiea a 7 pe Se = cade nt a ee: 
Fae 2 Pt s Wi sae a wee < : 5 . 

: ee = ve gS s i . ‘i Ss ; 2 ae ae ee Sey eon Ra ee ae it 3 2 
on AS NS a Pe : ce ors RENCE eee = Se Na pee a = . a — -_ — nt tna S. ee i 

a ee ee 73 a ee ee Se ee a es atline by J.GN i ee ee ae ae SS «+ > e 2 ’ . 

Section on Baplisi River Section on Oginekan iver 

\ 

1, : 
i 13, = 

Seat. E % <~ —_ SS . S - ~ 22 12 
! + need ae Saat. F » ale 

22 a woe 20 19 8 7 1s a4 73 wWuws 8 ee ee sie itt e a a 3 z Zz SS 5960 61 60 aL ao a2 63 64 OS ‘07 66 ‘68 

Section from Inaonani Rh. toward two Island Liver; Lake Shore. Section from the mouth of Wisucode River north westerly 

é ‘ 

Seat. 6 

= < ee nn sna a 172 an 169 —— eee Saree ; 

——— IG sa Sect. 7 Sect. 8 
- = SS 7 R —— 

az & iat 179 178 & 177 W768 74873 Volcanic Grits Tae 1éF : j 188 . 165 104 SS. ee ee 2 10 a 2 4 a "1 9 8 7 a s 4 3 2 2 

Section from the mouth ef Inaonant’ Liver: north westerly Section mouth of tariboo R. Section mouth of hagishiwaninawak kh. 

- 
4 

} OUTLINE OF THE HILLS AND RIDGES OF THE NORTH SHORE OF LAK& SUPERIOR AS SEEN FROM THE TOP OF THE GREAT PALISADE ROCK t 

The high summits vary rom 3 to 6 miles distance trom the Lake shore Valleys about 1% miles wide; the SE.slopes precipitous | 

gz e A 
3 z 3 3 . j ‘ = £ sé 

j 2 & z ; z Sas ' ~ 
, pe eee = a ea es amg : : $ — | 

e 4 eo Lites wise ee ae sd aap oS = tor — ee RE Bae I is Bai in RR Se - _e : gta men ‘ = i i wg ae 4 . i os ae NEL - soos ; nek aenben ™ sree — vane _——- 3 eee eae , eS mS 
Fromm an Ondine by .G. Norwood Red tedar R- Palisade G> Baptism River Waginokaning R. Wanitowish ®. Tagitshiwaninawak: Bt Gaiboo River Two Island Kiver Inaonai R. Kawimbash R | happell Smith, d 

Point of observation 307 tet The summits vary thom 2 to 3 miles in distaner trom. the Lake shore dlong this part of the shore there isa very gentle slope tor the distance of 1 to L mile The tops of these hilks are trom 1 to & miles distance trum the Lake shore 
above the Lake level. the rise beginning about Léto 2 miles back back where the first ridge rises to the height of 329 feet and the second: one The longitudinal slopes sometimes comes to the lake and generally 

: 7 about 2 miles further back rises 200 feet. higher. ; approach within a quarter or halt a mile of tt. ea 

: ‘ 
a . ~ . 

: 
a Engraved: & Printed by J M Butier 

; os 

y i f ‘ 4 

a eed 7



= Re aes ay eee > SES EE ne ee se ee ee ve pir Seige ie: 2a Teves deh Is Malas ¥ oy me) 
. on ee ee ee. ae eye eee Ser et er. ho ee Eee SI ORME he Meee eos eee aT ey eee Eller |g Se eg ea ¥ + 

ie ete = treme) of Crh ope ere eet eee SE eee as ag ee aera emery hte ORY Se erat eee Papa, on cere ee ea : ‘ . + ; ‘ page are me? : ae 5 age ee 1 AR Sa at este et mene Si 4 RREAS 8 od ot ee eee) Se aoe ee art oS PSY ae sue gata oa esmes are Pee gether es eo art ae es = cee. ees ear Ma eae * & ce 7 ae oe ey a moss oe ee eae eee 
+e - = ee eae gee ee es ee LE aa ages ae degen eae = Ew eae ike a: rf Apcr aan ae ee Bees b pa ase Eee a ree e oy : sa - eq A : * = E ne > ey 

E r oom = : = ; en : a me oe eee a " a Tee obey ; a 3 : é ws z = 7 * : a is. wa 5 : % 

i: ane eae es : : 2 a eee . : , s 3 3 2 ; : ae oie ' % pcan ee ae 7 : 
ee em mee occr0n across the line of bearing from Pigeon Fomt Lake Supervor, North westerly, lo Lake Saganaga a: Ys a? a 

z Se 5 a 4 os a = ~ a * * E ; : 

te ips E Se > ; See 4 

. Bior tae 3 - . 
8 ian = 3 : $s = 3 3 8 3 f . = 

ee : x al ; a = 8 & ‘ , a 
$ i ff ; : : 5 8 3 a 3 8 a fee g C 

» = § aa ot 8 8s 2 Bs s ¢ 3 8 2 = 4a g ig i i 

; : : eee: tC ; cet a 3 : .. 4 : Si, ge ae a. ee ae 
4 = IRIE A IO RE SUNS TAa Rea —<— = Om BY Ss ” nf _———_—__ oe = 6 9 — 9-6 @ — = S . a 4 Se ae : ‘ x i 
. Zsa LAAT Se neta ee => aN pce Fed e AN : 5 = ’ A Ss = = —— = : Ex : E =—>= : Ss = S 

j i : 7 
4 a | # = $ s ma . x 8 > ‘ S - 

8 < : * § = 3 & 8 z $ : ee \ S a x x s ra " z x XY © 4 a - é mn 3 4 § : : : ‘ : a i : ie: ‘ : : : : : doors | ) 3) | § * ! : S ; § & ; = 3% g s S ‘ & a ; ‘ 
% Sy : 4 y <8 . > s 8 s 8 & 5 S s 5 g ‘= 2 

‘ iam +s : $ & & & > 3 s a qupos lee 5 a ‘ § : sf S 8 > : s : . % _ 2 Piet eee =. ee : y 3 
: s Bes § 5 8 : S : = : : eet. ee 2 7 § = i : : | ae < >; 4 § g § & cw ee ; fee : : ; S s ea | 8 = s s s S s S s Se eee ea 8 | ¥ s 3 g 

ba = Tn = o SSF ez g ORG pees ~ ene Seen e eee eee eee eee eeeeeeaeeecaeeaneeae aan acs ae zi is , = : He cas LE SEE NGL FEA s eee Se ee en ee 1 scree oer 7D Pc 2 
n e e s 4 e n g e Pp e g r roe P 0 o rbgbg b e a P o 

‘ we a re / a E 
«a = ; : a 

ce Sy * — NP? 2 Section. trom the Valley of the St. Croix iver, near the mouth of Opper Pinnette River, northerly, to Rainy Lake. Seale of Six Mites in one inch. & } ‘YY Y ‘ 
‘ et s <a 

' 
ayia p : Ly a N? 3 Section trom near Fortage Lake southeasterly to a point on Wisconsin kiver below Whitneys Rapids. * E- : bat 

rt % y “ 
2 

. a 

. 
5 a. 

gf 3 5 4 I = 5 x 7 a ee x 

a38 $ 3 | ee a= 2 ss Bi < oe 8 
se 3 i S 34 ; & nae 3 s | 

yes % i EB te ee g 1 a = q : 
a3 } s 

‘ : a . if i i : 1 i = = | : “nae 5 8 3B a> ; 2 . 

* a : ‘ oe, : s ; < Cae 
AEE Te Slee = 5 = $ eH =e : mK ~ . 3 AD “ =. 3 =< ss ce IS a a CUS Se ett 

ce 2 % a =e ‘ e ” P n e nh pee hate h Pp h e e ? rr ae h z Pp é 

* 0 - ae s € a a : * ae " 2 eo 
4 WV? 4 = ; “3 ‘ WN? 5 Section strom the mouth of Kinechegakwag Cr. toward Cloguet fiver ha " 

| s — eee ; i : i & 8 < poe g 3 ‘ < eee 3 q cee ae 3 § « > fae | ¥ 8 i “al . 3 i : to tae t 3 ge 3% ; e —=—.:. . se e 2 ® 
‘ he 3 t+ y- aee < : 2 z < < — ao. & : 3 See " , 

& . ; 3 8 z ce i = ie : s é S g ney | oe « 5 x ze i ; 
ae te 5 = = eee a B s S E Res Pie 3 sm ; 
i oxy Pitta ae 2 A S : Sy EROS Cea ER ee z SET 

B La a Cnt € n Bb %e i ae n h > E o Soaaiy eo as aes hp * ed set oe : ane = : (Of ff ae Jie ae oy i ? i _ aE co, : " a ore ge : sae = 

Sa aa Bea PS $ a ae ‘ ; pepe = i ia ‘ ee 
ek ese 7 a meee wie 3 eireeg = © eas en ae a ony aa io ee 

7 ef ee ee 8 =f esa es gi ia ae “nig OK - By J.G. Norwood. i ; ' raha ie Scoala Serta ise : (ee eae as ee 
“be ho a eee = < on a 3 eer aT ae ahi ak ered fe dar nel oe ai iC A ‘ + a teeta eaeeeg ae = ee z ead. ewe = pk - bs . a i i” ae iol et es 

ee gs ak ana ye I Sl a Oe Gases Rates ceo er tsar oS 1:30 ea ' Se S| ae ee or Pei i Se Siete me ea es oat <A



[hf ste” 6 Se a ee ee erent of Wee. fone eee pret esa ig Rete ae eee * Se er "3 
J * : : i 3 F hy i eo 7 re ae icy ee ae a a ore SO Pao Poe eat Carine a ae es : a (en a era : bs a ~ ir eee: es ~ od = Sica cae va ry ies a — oth. a —_ end ‘nseamneiad wes a mn ~e 4 or Re $ c re ae aa ee o 5 me zi : oe ee See cee eae oe Ske 5. te ees = ee r os oe a) ees See ere g : a a ae aoe = BB ees ean . Ps Rees , - ~ ct sy Pig Soe tts TEE 

; " Se neti, sak a. HR oe 3 Sa ae = elisha os Z ES ; a 3 Pe ee oi Bena 7 : eras rns agape acs 2 ke ARE ae cenaleriee ee gy MN se SN , ee ee ete NL et Lz g aj ee na = = : = = — ee eee ge Se Se eee ee Sa Sean ne PAS Ne ts a = see me ER SA SESE Se Ot eae smn eT “@ ke Shor See er Lake Shore , 5 oe eae ea Gee eee ees ae RRR gsi me : a oe ee 2 * Section on Mission Geek by J6.N. : Lake Shore =. [ ‘SMee 5 MOE Mie ee eee ae ae ‘a ae : 2 aT . « : ae ; : Above Kamanasisatikag Kiver, by J.G.N. oa Between Split Rock and Gooseberry Rivers , by J.GN. : : 4 eee on ae “hae aera oe . nde ave a ‘ ? a . . 
, = i ‘ Peis oa = : al Pee ies a 2s es ; P : ah . : : , = i } * tale neg ‘? Paw a ‘ ie ie ; - ae : 

: = ; : oe ee ae ae ; 

es if a d ~ 7 = % 3 ‘i A ; F Teh gic ga bs 7 ; ‘ 3 | a | a | i hy S oe 

: 4 “aes Sages 
> : Sec. 4. : ar Sec. 5. 

: erg ss fe) a Bee ae 
pe x : > aia 

Sect. 6. eee ae ; 2 ¢ % é - Ta ea ace ee ee 6 ae J ieeeee 5) eae * F . 
SSSSS SS SSS SS 7 ae: 10. 1. SS SS dT. tit, 25. the Be St = SRO ie Ta hae mT SAR Bea og Tee ; : 1 2 3 . a ee . i P y. . Section on litkace River by IGN. 3 3 Sa eaeee 

ite % = aan Section on the West Fork of Passabika River, by J.6.N. : ot . Se 7 aes Section on Palisade Creek , bv J. GN. : ‘ 
ie ee ai | estes 

= : 
. ca Car eT ae ; e 

2 . . : = cee * oo 
7 a < 2 . < . : f 4° Y rs) sa ve rhe eee " er. elses “ ae Oe ase a NERS. ace ’ a i Section showing the succession, elevation and danession of the rocks on the S& Peters River from its mouth to its confluence with Red Nood River. ‘ ‘ avs AN: em oh sh eee ae S054 ag i 2 By FB. Shumarad . ~: owen ae Sei. es 

E 3 v = oe i, =| Seep care 

; Bi 3 cig > ' , ks St Gian renee . 
g ‘oid = : it ] : pal ae 20) | : a - nn hie 1 | 256 es i 

et 2 He S 4 i ae oe . oD ‘ 2 p 2, z fa Ae 2. s , = é anisms * if, een eae ie nee eal 
f i KF2. re es F2. ia S 2 meet gy i? Den \ 1. \ * — a i Pies ss aire eae ae ~ . = =o = oa => a a aD s ove - L = ae rs 7 —_ wr "White Rock ite Barth Blu Blue Earth River Alluvial bottoms : Red Earth Bluff Opposite the Mouth of Waraju “Alluvial bottoms Petit Rew oy) 5 Alluvial Bottoms ; 
a —— Seite a RY a is ‘Alluvial bottoms White Rock Traverse des Sioux White barth Blugy e 

: e; ee 
. 5 

aie <= rte Baa 
: 4 / fe 

: Oar or ee — s 
~ ; i 15 ee ee ae ‘ 

= ‘ role aie ae ort ee = : heen, dee aoe = 
; . ei Se <a “a i : 

Fag et Tod aa as Fo ai aah ‘ : i. ean ae cers : : ied ee ie Bag ee in eae rs : “ay Section N? 7° On the Upper Mississippi from the Falls of S& Anthony to Crow Wing . es : ae er i. = . . = i 
ae - Sea ese aa ; at 5 S ieee = : NOR) a eee ee i i = 4 3 e a i. 3 vial a Re! jes 7 : ; co & g = : ae : & = S s 8 = al are bs 

i = B = = = = == = a = ‘ a 4 ace mare oak eel eee i@ : : i : = < = i yee 
A 5 =< ae a Be bins et ms Te a ge eee oo. ~ J Se. Aaa ae — wats: ee | _—{ > eae. 4 at iA Fe bd —_ 4 : A“ E ae > Ge: ieee ak caeeael SS pei) eee, ae ee 2 =n Te ogee os = Sia MS | Ane ‘ i i ; ae gf esee Sst as ii — —— — wn d eae = — a 5 : 7 BAA Sins CAMS Hornblendic range . pa = Mica slate chain — succeeded by magnesian: slates and close — Bho. bp es eae Se : 
a EB 2 cand F 3.0. Drift and alluvium for nearly 10 Miles ina N.W. course resting probably en granitic racks . Drift alluvium and boulders with granite and Hates) apparently occasionally in Granite chain . wee grisea. henge (ane > Peaurse to - er ann Aek place on some of the rapids . j ¥ x a. = = <= es ie arpeeeer -_ : ae 5 = o oie: H Sc ge eas E a ae ¥ ; & 3s es Bae > ve alee eo 

Me ah 5 / tu sis ee : ; ie ae tp S =e ber Er = ae So ey 1 
: a . a = ae = sas Sree ; ~ : , 

at > ’ R ¥2. ; <2 oo eee ¥ 
~ ¢- zi : 53 = Ete. <2 ie 3 ee ee Ped aad 

we s aa = ww? ; = 2 = ‘ e Bo = ie mere 2. iy “ . - } As BES aes eee Se . ne. 
. ae > es : s ae! = a y : a ue | s a “i an "I , a Z h t as rs See i ie aa ey Mi & oy 

ae." sic soe Hee : ; 7 * es! =, ; eS g32% * Bs: 4. 7 i : + he et patel ae es og Acie ee i ECV, on} ; ae me S225 St Fig naan 4: : tS ne ere "i 
i ae rs oa ee . pe ie ey ar. a” ie 7 3 q y 2 a = ~ - = = = * a 4 be ‘ ihe . i 3 « to Lael aes <r ae Gi 

bi es A? 5 a eee a 2. 3 + a ng es ; 2 US hs Gn ee f 
Li he ae cies Boe 1 we 4 ‘ Be : eS 7 Sg 3 = “ ee ae at a cy ar gl eee eae ke = i ee : z e 3 ® a Bei tieni eg Bs nae CoB, iy Sea eee se weeny Pp ers ee. : Pk eae nate SAMI Saag cane ee . = = : 33 <'S oar a a ay a ee é - ~ aie a ae Gy 

oa ie ie re ha. gs St eek ; : a. : : : x f ae iy : of oy eapualiaaee a ere Ces 
i ee tees 5 ho ia ee Sy Feet) Ber Tae 4 pts 2 +2 i ¢ * = : : es nn oe Bese inher : * ac 2 a cia Reet i es Or sail 

Caer: A ia Aaa - BS SS 415, PEs eee aaa: ao: eh oR Fe age a a = ; hos - ‘ . tes ues * a rea SOMES teres bee mh sa lik eS ire Nee lael ll a eo A , | ne er ee skeet cares a rie hy i, (aa a - - |



& : wo a oS Ri ho 5 eo ee 5: se? “ sit ane prs eae so iene a ae a 

eg Wee ee ot a eS ae = Fes 
ee Sie pe ene ceria te “ nl eaa hie Umea. Seek a Sc ee > 

Pos eee ss i ; eae oS ‘ i ; i “| g : : 
ae ae > a - oe Z 5 es 

: ieee ti wtf Tea ft pip] it < §e- 4 eee 
ee a5. eo % 2 ‘ s i Re; ae i ces € fgg “"”< x i 

FS = ese & = ee e | a, x = x x eq SR - 

+ i pe 4 x foe = ras 5 mill gs a _ a, ee ae z -— § = 5 s* z ‘ <3 3 

et | Lee tse 7 : of Jet <a 3 | oe 
et es , — : 

“ea . he ey ee 
ee Ply itl) hi 4 Bae ie sti tS | 
0 re 
A 60 aie 

ae } ; 5 5 os cf oe aa . 5! 3 5 Tse 12 Res : . 

fo | ee eee PE 
oe et Ces es : apes a ee 

: 7 : ie + , Soa : a : 5 a Ra 

aa ie i ee E5 i. . see 4 4 5 s 3 a 44 i oe Pod 
— é i e ; aaet F * % 3 : j 4 
oe ae | ce ae t Hage oi Ho i oa) 1 ge 
Beer Ei; jee ck! OU oe ae et Sl | 

Pie aes ae: 
Bete ae 

2 

oe : ‘ : LOO ER ea a Ar ERI OULOTAG prewa river and the mouth of Bad river, above the level ef Lake Superior. 

eee \wogPezedseebione isin. syack So wi Ve owekgs wryoudnedl ® b 4" Mississippt river,at St faults, and St.Louis river, 18 mites above fond du Lac ahove hake Superior age oP 

q a e : re ace ame tt tat the outiet of Latte St. Croiv and the mouth ee soe : 

a re ae ws " so ed 7 re Pp seinem i : ee



Be hs Presa eee a % Tel See ie ee Bin hanes Sih ie ee a aE. Pits? fc Seer Peuasere f fie ree! *) Ree ese! Sere ES RE ae Oe: ee. peer ey + an = 

Boe a wae i. ae? eee Ye acai PM Saeed oy Nae ae, MEE eg. cory ee ee eee Toate ata le aT PL gad) Stee eee eS Bo ies age Porn) (<Sae 

Ag Bree eve 48 ee ee Ne. Speier eee es er ee > ee tee eI va i BP si Cie \ ag a Eee tee ie ee ane) cers at Sia (ae ae Sa ea ; 

ee WOTHONS  — ee ee ee Ae ee ee Seo eee oe eee ee oe ? : Oe ee ee rte 28 ae Cee er co ; 
sc ee Je NUR Ey >, 5s Tee eee BBE OES RE AE ane ay Tart big Bir ee ee ah, cn clvikery Ned) Re : ize nee eee a eae Mee BAe 4s Es i 

oe oe val Se 7 a ee ee i. Boris gees Ne ee eee ma a a RE a eee SOR CAS SHIGAMONS ete ‘ 30" jai eo eae i 

: = DN THE WISCONSIN RIVER ti‘! affine wi my, = SKM gags iis) | CL an oe — ae mw 
7 ON THE WISCONSIN RIVER = pa | HRN MeO BG! “ | Gipp | = ag Aaa RE ME | ete. cor ‘Ow bane Dek Lan ON THE MISSISSIPPI ._ eet SLC 
“FROM Te MOUTH TOWMEEYS RAPS) OU] tte Co oY ee ee . SEY) perm 

. ee [oe — ooo Py 4% 8 we j — — BETWEEN THE — ae i i ee ae 

“. wey CONSTRUCTED FROM OBSERVATIONS > 68 A has ee a gh man a ey - 7 
cee ot ee ee = s 3 Ce a as = F ar TH 7 a J rn) Ame ATT|® Hig Az TAP SS kG : BAe “PS | oe. ‘hed: i F8 MOUTH OF EEE WISCONSIY AND TIE FALLS OF FANHONY ThONIM. > iy Que or Tom 

: heen 5 ‘i Z a te : . = = Ab ket “ % F ps 0F BF. sitmARD te ment se | RE to” | | eh S| ’ 
e i B, aa ee: al » £ BY ; | a 

BY D.D.OWEN. * Wa.\ i WENEEY CE oy | D.D.OWEN ‘ PMY, | 
I fe (Weel - .D.OWEN. ‘ : , eee | haw. 

fitea$t oa = aN © a7) 73 i_<sT] Outliers of F2k QF? 5 or 6 miles back eH @ 3 ay . ee 

$i hens FF Ed z ee ees g/ Ses i ae aa , : atl? z —_ Loe eit 

sce & ! 7% a0 \ jgeoas Sa aQey é 7 he : th 

zee) re ea. <r Oo) yf pf i¢ is : 2 oe 2 ay Fe | 1a 
3 F * + ~> z G Ss f 6: = bE \f Per kit 1 j 

Zi bi ~ ¥ # a 105 | Wf fo ro : 3 : a Sth trilobite i ie. J I ' > } it 

a z NE Re “7” ; ‘ei aa | oneal Ey Sig ie | 
‘ ® ge ff #1 {08 ey oa ee (( ap aa ay ' ince ma fa 3 _ en | . pers a tay Vale 

“Ay i i : ee: et nm ere Weer eRe TN : oa = : F ' 1 eritodite were NAS t | Peat het 

. he 3 ie y om e g 5\ | i I ied = = . [EE . _ bed Se Ma y \ : ! i I j if 

: ' a7 ti i 4 as i 7 ei y 56 eens (ie 2 Jat rit jn ees ; F 7 Lj, bo 

: : 4 i \ \ alah le Pas | Jit 3 Lineal f \ \ ae 
= 2 : Fe { r i‘ Mes v ‘ SI Bf 2 & i” ot ae es fe / ‘ 7 " G 4 . 4 | rt : 

Fr Frige ‘ = pices = — - es i > fF: ea | i 2 F J i ' | 

; Fs a ep ere a ie en - Winer a | ez i e_| | a EI \ 2 | 1 » Is 1 hea 
+ I i see Bas ce peciid > vis % “a D : = ee ee F Its tes c sgilad o, j call rs = h ma j f pret t ; { ' 

<ahe 1 1 we o 4 3 io Drift 125 ty 1d / Ss wt 60 vc a i! seed ‘ | 

vi ener Ned eet : 7 Rinks, i a e Brea pale ee / i Feat : Sey eS ing oe eo L |B Mig 1 eyes | 
; 1 2 14 | ‘ eT a 1 < Range ci i fs 4 |i as . ” i i ‘sh I | led 

— ae Lied | , ; Nag SP io | & eee patrasy “Rie Perea i) er 3 Sa nN eee rae 1 bate § ~ sein : ; : 

% : eal | ! +f ed rah e ‘ aes | a al = Sas) tone eae = fis 1% a 4} : OF mi bats ! 1] ode 

oe rn SEF Saati fe 1 eo ae ee esis es a ¥ @ - -___—— -- ht dt = a-ak, on = = . L ee 

ate Poa Vins Prag Ss Rs 5 3 kamal face at ae t | (jaa 
a, | coyahe ak hk \ a i * cot nig & i ; Additional Sections trom observations by BF Shumard t \ f \ Py SeowvetoiliGt A } tA eames cont ell 

poe 4 RS ae 4 % cae oF | Lec anaes 
~ ¥ e ‘ ; ume: | oes stg 1 la i 1 \ 4 } | 

| ety Satta 4 ; ; < ' i ee 44 ee et as 3 

a fi ; ; ets overt damm 5S eet : + wih best ce 
| I | 1 1 1 a EO i= | i ! | ! _ a Ng | I | \ ( 

i | a Yat ff ces ~i/ ' 1 He tng LAL S Vy ee 
} | : : ' sty . : Ae/ PY 3 7 ara Su) } 1 tig, { Se We -> ! | | 

| pd Vo 1 é - ; -_ “ Jo \S & 4 Fay sete , 1 I 1 i | S Nb f S Vee 4 | | ! 

I ! ts i + ‘ % ' a % . Be | ' ’ ‘. iy att A \ ‘ | ! g 

z | | ; | 8 Pipe ox ¥ %) 3 s 3 /) 4 ~ Li & A : \ = vy “ Buk Tal ' 1 ; 

i : | re e q . i a : ee 84 ae Ya ! ' EB | Bee . | ' | 

an | ba = 4 ARES : ! os me se bn = ~e 1 i F } T 1d beat hy a 

bt eS ee - “ened wi) ie f ay Y ee pes ae Nel rt | 
; | fo eae ee Lt >. ra a . er trea ped 
. tie | ? if > = = Se 5 . me ag SL : A : ! c yoni Ka Lee 1 a 

i fale | | og ji eal NS a ' ‘% Ane ; Epos cl aa} a tM | hep ere : 

‘ 1 oe - on} 14 ~ ae Val se ES | ln _ fi . 
m4 ! - S , \ ae <a \ aay — i | PRS | iE. Lp vs 

; ae 2 = FT ae i 1 ji I ai = * | oS ey _-——\ i ; / FL / hae \ os 

e ee 1 le” oe an: { ey | } | Ga _ . Jee 
mw 1 »y ' , ! 1 1 q =a ‘ | i | =: : . a | iy . i \ 5 

; 4 1 i | ! | —<= | ' \ : re i f / \ boo ioe ; 
r oe ee P i \ | ! “ad a ! > , | — le fait ex A } be ot eG "| Fe 

a ~ \ GF il | I | 1 4 % ' iat , oes ot i | 4 t we E\ ae oy a f a \ ; | ' 14 kn 

i ; : \ rns, 1 | i \ a : ae pol Ppiiatay\ 4 { i i Pas ; : Webubha ms | J § ' Pics T =e 
or = a ge | a { ' | : ; B= tis i ' : : I / We , es Prairie / \ i i i petite 

a ‘gee wr! | a ee | ; ; i ed = | rs | = . 12, 8 - 
. ee. sam i a Mss | sii hs eee ~ \E = aie Be ae 
p Bis had oT \ : i ! aa © f Sen \ : A i fe rr om / ii | * lb ay | Fa sl ‘ ; 

‘ RS Pi | : | a 4 eae BE < eg i F e a » = | ae P| 
i ‘ x eat Loe 1 | K 1 ; \ { \ 1 B \ asta i fea F E pee 

, eae { I ie |. aa ty i Pee Lf, z py Be Ae ae — . : 

i. | ps aa, i | aan ei y ! ~ a ia 
= c Beye hieieee. | I. | Na16 ‘pe Bites i t i t t rT ; ! } Sine es — GF 3 ; sy at i ; 

‘. oe ae ag ' Lay Pee fi < = Mn, _ 

f ce ie | : i , z *. eS azz eT et ‘| F 4 > P) ™ mr ca ihe M PTs Vertical Scale 100 feet totam inch =~ | Pee . z ; r 

os 5 | eek ; j sis ic hE é oI : C } hy Mens = : : 8 é es ; ern ; 

OO ae. ile = | = ; ; : a5 ra cS i ‘ j 2 NF LN LL i c es )  S Ne 
ee cu = za ‘ us oo bf sr 3 fx PIO, i ae we “To ‘ Se ; . = f be 

ae. \ % z ay ie oad e a a x : = hg “TOG ‘ D ai ‘ om oe ee: 3 ee ‘pe 2 

- as = | i bai oa a | : ae : gar OS Toke ta ads : LQ PDS es — < ae : 5 — e's 

F 4% Best i Vee ae ‘i ed - ; et YY ees Cealicd . ' 2) cee p are és: “a / , 

yf . ae. ae ee a x a jt By eee ea oe % Sie. Lew Se te 2 
SC oe oF ie ape: ‘ ed oe LS ae bi bees : hice ah ny iP BE, ae Se a : : ee i i Bh i Ade ve eiuliaeh Svabet es Aas elas 
ie vs 8 eee ; ae ee \| i ‘ee lib : : re vi Hs A cd mony Pe iat ] ips - ‘ est is B 7 1 eee ay Wako Machine ne. - Re ie SS) aaa | 

oo hi gue? sea EE ee —S eee ste See ae sat a ¥ . QS Wee ke: hie ; ie ee, ; 4 0 aM i 

aa === a a = Pe Se Ee ee OS gh ne) eS. Rae oe 23 or : t i : 7 Bee tae a ; te 
=, 2 Fs Pee a ect. z 7 a " BS rai Bo Ge laa aka dulce ee De as gC al Ata c oeeee ed F Sie ee mien a Sigs a ed na aati gene echoes . ae (Sethe e 40 - = an Sr tr id a: ie 1s 

sai Bic cme nes i “ és al ao mete ir nat ace eet oeS coe Bg J



i ce fete Pe > Pst. ee ci ¥ 

mes ds See ; ee Se ee P ‘i: Ue Aine ee Wa o Ee eee og Sa ae a a a i: ei ie all pe — Pe) 
eS se a eee aA: et Tug ean ere” See eer Pee thee ae, “ ° ng Si eT ce Me Micon Pas Per ee Co a emg tede ce ad Paes tte een et. | Stenger . “ a see E oe Palit pao he ak . a , 5 

Ae < Okee ra AB peeps ee pha ae ie Gd Aw eek eee ele eaaad LEU Ie ~ "CAINE eee SPM rape eee No ak aT Rape est " Seon eee, tae ae Sena aes i ee a WS oS ee : 

Pe Se ee eee Beenie eel eG i ae on en For ee ee fa Pe ee a eee eos 2 é a nd ieee ts hi ror Oe Aen eee re ee ee Va ne: Be e ei 7+ ea 4 ng Wee aa elaine eye! Pos al Nad a vee, pw lee tS ot che eee earn Soe oar aye ‘ oe 7 = = * a) eee ae aaa Base SPER? ome 73 Tae ie 

E eres, Smee boa aye ee a gee rales, Paes ars : ROE ee Oem ae are ; ne “ee 
Se. a ae ae ee ee ee Lt porte eiieyek aS ee pees quienes: : 

co + rs =. e “A . : . a : 

: 7 \ —sehistase limestone “ae 
: * 

oS . x 4 . ’ < | ~ = 5 = 4 | Bs svops me Beats. vin, orn. AY eee z = : 7 La 4 en is pial 
Be ch vo. NS SM eee re i papas: rae ae _ xs ‘ : 4 

P(A Limestone full of i api ave."S f x : 
: i pemeey) Pedectns: lobatus. : ie ; ire 9 he Pevonian Peron i ENS i back in the bluffs on the waters of the Aux Vasses : * * ’ North of the Missouri . : 

rH : 
rijecting bench of > Chaetetes limestone — i , ' ¥ te} Coat soil [EN Himestone : ; aoe 

i 1 Indurated stale and 
t Q Db wee 'eiey: |! schistase é | “V?19-4. pg Maeletes limestone. 

; | : ie Bog andstones. : } . 
el | Mt, ‘aes ” oa ; &| : i MOH. oe DE istics : ; ro Snmilstone. 34nd. 

a | | Su Hea Cherty dencrinital (om piconet tee scaled Shell-beds of F 3 
Si { | I | | | limestones By mows Pe PBenc Sik 
5 { \ a ee F' Meage wera oop Ree i — Rugged cherty wall Ea) Rugged concretionary mea | E—— 
S| 1 ‘ | pect | oe j BM coat 2 permet erin eae) [Rep limestone. ’ 4 a . 

| | ante a adores Ven ly ‘ & —_ eine? 3 rin Rea . < . = | clasetettira. 
=| ate Jo AN a ANN fT Plone * “tal limestone [oa| A Thin seam of coat. Ger. - a Sandstone. | panemate 

evn | “er Sanit ath does | | | < | | , aE { S t > = YF ee i. a Hugged hard Resertaeiea! Fog] Mand rugged cherty | fe 
a. ai f al e 3 a ¥ 5 ‘ i ‘ v Aid ‘a c ‘2 erty Ch pa oat \magnesian limestone. | | slightly cellul \ Es 

c el ee tT sal ' 1 aoe Pope | | iS AA {i De Witt LG LIN gg MWe , stane cone! Sp. \Amagnesian meee mene eee, White checkered marly limestone. | Ps ei Big li Maynesian) names sen the : { i oy i 4 (i | fh i striatus. SM tenesone. Fe magnesian 4 Thick bedded hard — eee aiisve 
mu ent a" é i < ir Ve es 33 ae ‘ | z - ; 
Shh ! ped ye 8 fA ; Wf S bie ae == Cy a : | ’ ee 1 | wee x ool im | re een oS ee Benches of | Concealed. ) . 8 lee wf I | 1s a She Nir FUR iil | VOU eat. [ea £4 oe >| Thin evenbedded Mite maynesian Rae v anette | oie Sets) ade A \ilii 2 | We = foes pert eniont limestone. Le a M yeente ‘ t | | + ‘ 3 QM | VOGT rugged cherty igi fees | Gras 

; "e i | | vt } f - ‘3 CP AO Ls i | [oa a ri Ga — White ripplemarked. Sandstone. mage limeste dove ecgyy RR $1 << | | 4 i j - Bm wm * HH, Mm | 3C | r cob FE] mrynesian i Aer Blas or maps i aa ews = ce} pee Aa | . ie ey! Bs | | ea CGE terone Se rete Soa oP os io 
S | ey | | ey ee <F , AS i a ®@ | RY 7 | | | \ UH Brown sandstone. FR oudntone | hire eed ebe\ woah a j } 2 § r Siem Ok : % \), | | > 2 ee ere. ee 3 ZY peaud 3 } it 3 UE * * : 4 E | | | 3 \ Eh alte bad. a = 

i I ! i le es | , form | ft \F id at | | \ | I | WS eek tier shaly bed. —S— ; 
&! | , @ ¢ f ‘io =~ 29 lh” al s = | oc | | 1 | | o# 5 ‘ — 

I . 2 qi aa f = aT) , : Sg me in " — — liaestons ay ss Ny sant Bc a (NS | mS 1 ff IMasjow | \ ! | | Ce Productal 
8 ! “ “7 on es “ 3 ag a “ , re iN " Pet ZZ ty J | & | \ | | fie 9 AL limestone oor 

“< ey , (Ears Ra ANS Oe ae WS) r I | Ei i Shale > “ oi f EE NY! \ gone wea MC f ‘ l | AY ale ED White Ps 

di / S “ () few, Ligne Chace om } i, ss SJ ; a | ie fa =| tie = ™ eee BN ANN ‘==> y y \ | ! OR as at s f / “ TS } ; fr nae : win . z CS ; Le | | ; | eee | (oc - Sous. B Fire lays & 
“ 7 6 , a: se F a Le Sore ere en Z | Veg y co = Shales. 

1) \S rr Sth len Ti C4) ei ie = ~ “ | \ 3 | t SPA a8 i 
> = 9 — al ae ip | | | yy j | ' Bul¥ (mag?) limestone . Wp getatestone, 

é, Niope i j “D> | | \ | <=] Broken masses of | | Place oft Mielbetamgn a: i 
: slapolepn Nllington — é LA By 1 | Uk ts, - Ghent ! Less 14g" limestone. | | Vines ae mn 

“ Ka aoe at ; Za j | (F sandstone | | ay May" limestone | SS as i ; 
ANSAS i, ee 28 iG, ; | ee 1 Seq with intercalations | CF with some intercdations of j A iy : s 4 &.! | [Zj Mag" limestones ! foment of” sandstone . | es ! 

ee ts f t : prs dirow Fae Co ee | | Se vite ome innerdlfations of : | | sandjtones 
* - , ‘ re} 1) RR aii = 32 — = ——j . = 

ie gh ; # é ae. a; ‘ ee a | | sone $ Brown sandstone, | | ES in receding stopeeie « 
- ' ‘ é / 4 Him CS oo fometimn| 74 | 

‘en : “mid : ™% 1 = | SF Thin bedded a ; 
WgQkeh. emes sat Lee rah s . % SO ce Sitio | i SS prvi tet ‘i tty , ——* * aD au a en —j ' ls ; lench Of herd 

gis ’ som AAO i = . om Loonvill on im | (ae | —S | Le (Pee | cherty Ze pls = ' 
4m ie | - meee : = ™ CH ; Mise | Brownish, yellow & SSS} aay" timestones | ——— 
Re a ; ; sa hy AS oe ie white sandstone. | | (cements creak. od be Z : | : ; % oa > \ os . : | eee Bench of ee mag! limestone . } f ———_| Bench af close textured limestone. . Re 
ted ise ” 7 a el I E | ESF Thin bedded huff” = Compact maqnesian | 1 I Projecting ledges a Dy 

he ing to” am — FE  nagnesian Uimestdnes } FAI Linestones. | ES hin bedted te ns = oF 
sk € } “Nga | _2 | ES with bands of chert. lr ae —— with bans of chat on wf Q) 

yp | A eae SS , te the building aes rs) c ’ 
is $ . é Wig . i \\ | : ~\ ae TrickerTiae | & ¢ ‘ | {ft oe near deferens oe P ;* Oh, 4 isl | 4 / i aes Ww '? |»|§ | Section on the Gasconade fe {io ——— i 4 . yy) ot “ ea z aos ie los aaa eS 2 “i, ait ole p ee) ee | etme 5} WE Sterling | i — : =. “ ~ 

rE ~ ‘ POON ae 4 = | y j = fe hite & brown semen Bees 4 bs 

Te s : a} tye pee” I, nm. ¥ : : 
eter? 4 * ” SECTIONS 23 - he Z Section on th Woreau a Ta < sandstones i we? fy i 

NY hal aa a + - let by < Oscge el Section at the kiddy “ eee i 4) aw SS 
Ee Ee i ee Qe , ; ~~ ($= : rl. got a Z as 4 
i ; i J a 5 ON THE 7 Z Ke = i ’ <a . a = i ~ | ia "yl ugar gee = rt bi, sii 2 a ¥ . : 

Rel ae et te pe ah IN SoS | oO : | st yee oe aE am eae 
Bae Oia ‘ hari < emia Maron me A DQ wr Q His | oe e — é ee” aie Bs at om VE ( a 7 PE iia BM gles spied ee 

mer pega M I S SO U RI R I R ‘ € rt ‘ { / ! 1 | ii } Oe & ak 4 ee OO SF OMG Fe iy OM | LS iff e" ff ; M0, 1s / Ts Fan’ SPAM cage, | : as f H J Tie 3 ‘ We. le | f ~ \S a . ye: - Tai n Ro eer J 

e € 2 \) GE | Pm « Mt " ~ lj aa a hp ae 
We fe * 7 \ Gy, - f LN ty 3 rs a eae gs ? " 

i Pd é > 0 f Olt ee yi (, HN A a Y iS lbans <. e~' eo ? 
i ae fe 7 from No. 1 M, to No.19 M, s . Iv, * | -O /, OF. \/ i -Of~, 11 tl . iis > ge \ Ra . AA i, Z. “ Riv 4 Fat a Mae DY 1 )\ ; ny 

ine all Sa 3 . % 5 ih 4 wy, \ is ge = . 0 3 moe MB mPa t 7 
ne te EN. = 3 Rane , a te, eS “one Soul 1 - fm , eee at NY et , 

a uM & sec CS o SN } oe Pig San a Ee $ —s _ f: by DD. Owen. 4 sw AR Qh ed Sat _ 
c Lea tage ee - mi Ya \ ( A ga 2 

; iy if hig, Va j : s 

ey ; | ne e A 
fe? ’ ae : Osage | . ; 

is Jee i er . 4 ae oe ‘ : ene $ r i aes 
cr oa a as ‘ et aps Soe pee bs <3 " = . ‘+ oe “7 a e eee, Jali ies Ree. 3h) ee ee ee ee rar



cag re A sa a eee Pa Rea SRpetee: o.)  een Re N re pi pe . z ; re 
wi Cae iam “= ites ae rhs ere: Pe Sino eee ee i=" ee a5 ee NeRMSee moe = E a ¢ é 

=— re e oe pe 7 = 0) . 6) WS at ep j , ; : i eu / ; : | Goten rele z 3 © 

: ¥ PE Mang is Liter, pratt ee, or 
i a oo 

St Joseph “i ‘i 5 ~ dwn, 
Dine gh f ar A Grits weal — Weston <> A é \ 

x % y fe \ me “ . Smiles back in the e > : te S 

a ae oC) a counted : fon! tongs 
“Dy ow | Ge ‘e wo) I oi 1 tiny 

; odawBx 2. “a ta Ne, “bat Leavenworth sews! 
; ; - ; £ att , / ' : 4 ‘ ¢ ‘ Ss li hy LNs ; 

\ cay Me Z he, : Ct J = / 
~ be’ oa fy % OO PONS Le" J 

j ‘ 5 ~ \ ivi A aa i “= ' a | + 
Cretaceous formatio: f —~ im. F \Undep - ail , of the Ayow. i Poe a efi gets. a Be x Independence] ~ ‘+ f : \ lyoway - Distant Blut 200 t 250 feet ee | Old Kansas | \ge ey » Carboniferous limestone high compored of fine loam & silicous mars BN si fm, | | ee \ Ay \ 

Shouts: ; as indicated by Nicollet of the age of the Loess of the Rhine resting on drift BI 3 : : ge A. 
OE Eo a“ \ = ’ and carboniferous limestones Vy \ \ et MM, \ +X Saein aeinib e-totes Sins ' PT Enorinital \ \ it an i ' fy j 

! | limestone \ > }s 1 } eM 
! Sandstone : 9 ' i \ e\i. 
! wry : SOE Feulina ee ' \ { sass 4 — limestone & shale ; y ig ty 
1 ~ | 

eu", ae = = limestone ; j @QKed & purple rw Lv in off »! yy But? Fusulina limestone ‘ 
i= \ ‘ - SV on teal eel } : > =| AN shale “a ; A sacar ae | Ee Bench of Cherty Cenditadne 

1% on WOR. ee a Sitake hate « Coneretionary F Big os $<” 130 feet high | BED tlisenatcons cf MARR 
ja 4 |g rae area AYN Ae me Coal sandstone yy ig cas =a limestones saat \ 1 

ae = | : is | 6 W395 —_< mo = Epeene soneiptine Lines. go ( 4; Bul? Fusulina limest — 1 \ ees ~ oe ; me , 38 : oa ac. ae stone a Limestone ‘pte ’ ) d i Gul en PEE, Shales and Svs» v9\s es 
ws e | | is | ' : i | | x ve. : fat shale AMS) s () S a algae tala fone ed sandstones iawysshovwd teins . s . Ie i i i SS < oF 7 Aw (7 oS :\ ea FS Alternations of — : wien — ; i is i | : : we : a M304 LOD ro 3 Em a SXTTy — and | rcs or ee : os vductal limestone i t 

{ : ' a | 4 °89OM. ee —= = py * me Horney bee arty ‘indltone aor he ‘ : — 4 4 
: F j | ; i ; | os : . | ay 27 , W264, te ree Sshm NN ale et ees i ope yale d aS Marty — ; 

: i | | ! : ! S| i inmemat ul SS , o = Mees ag Lena Shes f Vernet S ne Eo .hale => c 5 
$i fia. Council Bluffs 200 to 250 pf ; ' i eee pehet tne ad ‘a ‘ % UBS CK, if a We 23 a7 matic b hake E—Yinegtone Bench of limestone a “" a E “t high distant \3 to 6 miles | tromNghe rk pee? ie FS AS . . : ; a otha amaeeat 

oe Bin ae 5 " as , i } al ' ° We? 274, - “ € | . y ene — Re ng wltramals | Ang sgh” - aera 
oo be t ‘iy he Ate: © het) arrows | Os i \ . Is fatal emit wt au sane ee ip | % { ; IS Phi ’ ed soi me S t Fair Sur Lif “ 7 

' | 
1 e ! | i : ! P 4 ¥ ¥% ! . A f ; ! i 1 | oy } f x 

2 | 3 4 / 5 re | de ai \ L | | ze - | i i i ; | i ply g 2 

s | Cor ee E \ ; Pe ot a Bi a? 4 

3 i en, CT a ite if > ii Ba | | A] } F » 4 ; \ 1 , ep rid yeh —_ ; . aa | j ee _ ‘ : ) : : ~ 

ee ! ae -— cat i < \ Lay . SS iF && oma '930 tf — 7 — == 3 a ie = if ? S) . zs Na 0 ia SECTIONS COVE Vide 
Kee a “Y 7 — 8% —_ > . :$ 030 feet 

ey a4 eh ; 3 ne GY ; . : my , 
31 ta “MAR YY baa BN . y ‘ : ON THE Wit ZO 

| ! if — Hl 5 © 
3 | { ¥, ~\ ' ¥y 
= | 2 » x ¥ yi qi’ € «ai 8 | : \V’ 33 | MV’ MISSOURI RIVER AAI LH IOe All 

{ A iy j | | \ j / s i | 
3 : | , - y % . , 4 i 

S| R ie from No. 20 M, to No.40 M, MOFo4 of .M OP .o% mod} | | a?) § aes el c | | - fh AG RO er i) ay Ly DD. Owen. YAN yd s ' i ; Le \ if eee of mf \ i 
. 5 \ é t > 

! * . Lanai SS SS ’ s af \ s 

OY baal Si 
- ; ) a 

> , 

v ; / atin ‘ 
; } 

- ‘ =. \ * 

. of 
x 

; . ft % 

. i i an i. 

"7 - a Dice Sa i inal e ade OLA De . eZ ap a er 5 Sa eld oes lene ie a aa a + + = es - i.



a — ll ee wearer nner TUE —_ — : MEE MOREE 

> “x ea a a se sels a ™ ss ae — See eee —— 5 ae : a 

——— 5 Sg —_$——$ $$$ — : : - a ee SS Eee —— 
, 

“f a 

a Fa : i : ee ae ae Reet ee rie Ca ett lB SSS | bias iets ° oe ’ oem oe 
y 

Ae sd r ; 

— ian aia ee Bee eee ee 
ook ah ye \ Se 

\ 
hee I me > 

= nia ec hceae 5 Gs Se a ame aaa RR Ta a a i see OsKALLODSA 
=< ay y \ aS ae x < ae a aE 

a= a : 

ey } 
ce otk CREEK x — is8 \ Ae : ? N 

oe “ et : a 4 

| = f ‘ \ 

; . 4 Nae . 2 \ \ 
BESS y 

| : OT a : se aN air ce oS oe NS ee Be ee 8 \ o Oe : ex Of . 
: : \ . ; we a fe ‘ WA \ a ae \ \ A 

SSW. FY | 

: ; ; = an \ = « CG 1 \ ees \ * a wee. aes ee EY 
a ~ EY 

" \ a } 
(a Z . 4 : 4 een Ze ee 

fee AG 

=, * ae a 6 XC er a — _ - a = . ot oP E G EX O * ee \ re ~e “ . aoe Ph : " SAN a 

fs me on = a a, Se RDM ea . ot 
\ \ — ™ ; % WINCHESTER Cet ; q ® Su Bee A REVS | Ce 

or \ a ae S, ae 5 a yi POP og ew e At Ge 3" é \ se ‘ Pcs eas x Pe x x oe \ 4 = SSS xd . | 

r 
Si > 2 Se A 79 SE ay eRe, pee, 5S & ) . qitlonnca \ Pe BS \ 4, \ os \ y ¥ \ oe \ < ees/= 5 SSS . 

Ae, 5 3 NG igen, OSA. Vs eee, SS s : eS UT ae oO ‘ \ x \ a . s , \ be z Bas SS SS SSS i 

F 
os “Cte, x Mig ae oa iy ese KO | eS, —— oh Soy ed FP ie hey s > \ \ cae 4 ee * eee : \ a cf \ oe 2 SS ae Pes SS S abe Nauvoo i 

| ; : ; . x NS sees Fig, RED 3 xe. . wai sa ae ITS 7 SH . = eon, = Ne aa, aes oan ee _ een , oy ®. »)\: a : i so \ a Sy j os “oi ‘ se a g % . ie BY ATR AS AES SS 2 i onsets, | 

\ j a Se: ay SO spa is ee fy hy Reo oe a i Sy ‘ey nS age ST a ih ee Oe: X\ co! . \ ae Me seas \ Ne \ j : ioe \ F . ‘ X BAS = =F U* “ot | 

\ oy se ete s eS inate (a ae 13 Pe . 4 NE oe Ys, Ey i Pugs ‘ ©, CO c 3 \ StAa4 : Slee \ ee 7 \ ge = Ze ZO, Se 

%. . ae Od ebetions saaeeee SNe ESC ee ef oe ore, Nes gag tees a i C \ a —? oe se eS er ee pes . : Sas | 

=~ ° ae eee on ye wo 4 a OE es as ge ONE Nas de, EF |. 4 * |: A i BRE AES 4 : Zef ee \ \ : \ \ \~ ) \ =~ 
z Ze, oe + } 

= Ree, het ee ec ee | yu RI <B xo x ee aia ee, Les e . ie x eee: base vie. me, gs x Y SS j =e an Bg Pf : eX: C 4 \ \ c= ae o%%, a2 A RonF “ < } 

‘ < We ear PNT) CIS gt Ny Gee , BT OE i ein \ , ee <e on Se ae = | = 1 

e = EG ged ( Z SL 4 ot : i vi = . \ § 0 ee —- Tog” #) Ye 2 eon a een naa sae Leg oa sithgndet \. orzunwa. 2 : a a Se Fin x a > \ aniee 3 vat BS a, : ra . 77 pose fox . ee x CHARLESTON hi AIH, yj oie me | | 

MES 2 > ; Sa 4 i" tie i Name Ds ti th ON ay a gee 4 Ie a : OS ‘ a ee * Simgige os © \ (SEG ee Na cae. ti sega St” Won, ay Og Ere, theres - rs, oe > er ee he LK pd FSS Bs 88 ane ae Ne <<. “Baga a 4, » Sta bs ie peng 7 is 5 Oe i 

Ota. CF ee lB ee _ pe ie a q ~ SocF \) a ROO a ean Ye a FD ib eee eG NAS TN CR oe eek 9 ee 2; \ SC YS 4, sas SUES | 

. MB eo, Te << pour. “a ( - “s = ees fs é eX ay ENS. ed. WO eS TO NE eas IE RS rare cB See) ae eee ee K mp Ae ae 

og ‘s Ne ree) he He Ro y ? ) : + w 5 s 5 se - x ] VT 2 ' RZ aed RQ” ir A Ae > SOS ’ a ie ote aia es > EN eS “SS ee vo gen “he , \ Kady NS) 

| 2 TM a One nt rte. E hes if (Guta a Pree es Ze t e < &2 2 ( + a o ies g ’ DaaaNe ym eS I eg RP os, er arcana ‘ a . Jt ie er eee Pr eae , r: % Fr Zz \ 5 NG 

oes ‘ a iy) STN) ee NE eM 0) ’ gh cant FAG } °s a S — tee ; P eZ ‘ Wig fiex ee it i are, Ripa ig! aa |) (pea ie SS a a pee eae Te a eH iy ER ay ae IN ew Ne eX 
yok 

‘O J eS ON a ER Oy. ee aes B/) Pea Ka’ Ved % a AS ed | \ yoy EP a PED Mt Bose sous yy, y MPO. CPN a eel i rs ' SiS a ey \ eS ig we * aoe pi anuidgrOs \ ‘ eA 2 } 

| Wreskivee = OS) k of ap NS GH ee NY 2 eee x a4 fi << yr 2 o fo r ( deseo WY (ee te WU _ hh ps , re ES es Us FE / ea BS p WoT ie a wa \ he So 22. : 4 
LGN a ] 

j Ss BS a ame = = = F aS NPN SS! EFS ass hye \ ae J e a 9 o } € rs J \ oe Oo $ gs Wy i of * ls Ee a PPP sae w = a \ 5 Sa é 
(pag i 

bes yy 4 < 8 ] SS Fi) I GA SS \ 4 al é « \ =) wo / } mo ¢ ze ert 7 iggy S) is aS \ > ae oer - ae \ : RN a z \ A" / 

ER tt Seat #1, Yi See s SS s a f < 7 % C \ * eo 4 \ { i. tpX " « a rage A Sf ett b NE com cast \ San RET SS oe rae 5 Ae ‘ , ae ye \ . \ 2 Nyy 

Ne a ee IK fl) IP BS, Ss \ Ses ee ia 2 . Ga : 7) \) r . es Soe oa {3 ah aes NY Sa { ynepe $ af i 8 Cage r\ . FL Eee) =e * 

NGS SPS OS AM Lf wna a = / fe $ f Xe : r } ok 4 { \ i oy ae vy aeeXi SN ae ‘Ss ry . © \ & IO i 
ze * f 

BD oc EG uv AO YA Fe a 7 s ae ee FP ESR 2 A “ ¢ ay ( } xO ¥ | eo Bas ; ae N i WESSON ete) ae? , 2% Se 

OSV Ae ye” Lez Ye. Tora ple) ees r Y ° @ ( ce ( ( as j Sj Z By f * / - . < “ N* “liieetia 4 \ . ely We tit : Pry THOR) ss a> Se 

Sey ae ion ean Wy YAM ¥ \ ‘ \ ie 2 L oy \ t oe { rN ( en x wT < yt X ‘ 3 Fe : wr rae Ne fe Ne eA" ae ; - Te ARS wa My “ : x ‘ee <= 

: sey, ORTHES MOINES! Oe YZ Fa (os \ 5 , 5? C ei) oo ) A ) x x iq aL ane ; i ] ee oe Fade jue | \ : \ Le seat Ss 4 Al % ee, 

fa fe, | FR ! PAN AEN | \ a ) ! / yee : Sy oe \ a Ls Pe eo. . fe a Sh ee > 

\ ‘ Ni aid ‘ tr a ae eI ‘ PX a ¢ ¢ d Me = ( \ f | \ f of eJ7 ( So, tee ; to” x ae wo \ \ 4 e ye aM “EN ROE Fr = a Keoxek Wa eZee 

7 y Sia ieee “Gg ie ae wi \ } x) } ) § et 4 wo ( / ae} GZ ya ) % YH aan % 2 ; NS eee lS x Bae eae 

4 Q = Y a r i 
Me ae \ a ( » wy VU 

q \ yee J o y 7 ‘ ESS ie Ai SSE, 

% gee i re 5 ae X EEA, v Xx \ Rh se a } $ — i . gC { ee Ea = — ¢ > LO \ \ i & ci val ® $ * $ is SS cN Ne Lele i on pe ae), 

4 $ era, a ee ae NN / , yo ie - Ree? 5 Pie 2.1 AT ~~ oe ee pel 
S @ S / ¢ ‘ ) a “& / ¢ os 2 “5 7 Ve Fi aan Leh. Nee os nw \ es aN | QF 4 ee” \ sie Baa Ae 

‘ Aare oy j e ‘ A \ ai ( ¥ an ) , f J f eo et ye f Nv : \ r “ ae ; x eee we % : a oe: Sy i s on \\, we a me ye 3 

§ | ‘ : etl 3 ; - f f ; y \ JA y \ .: 4 Z - \ See CONROY tees 

of s, f 9 xX et Oe L A ‘ S f we a) 6 f J oe > fe A, a ; Reyeriascsvere | Sts ELE 

& ' 2 / % { ~ 3 ad / 7 ‘ 
ee 4 ? Y yn at \ » rot Ag oe es ae pe g S O ex 2B Le ES Zag fe ee 

4 non x 
oo / / \ - C : A 4 F 

5 Wee ZB = 752 FS S ms 

g » \ ¢ Z x a i \ a a - i et a a. x 2 Ze \ v e. ' BLA VEZ L_E ne al % A WARS AW 

\ \ ‘ P25 ZA , Ps 2 E a = ie! a \ ee ne x \ a \ gp EEE 

f \ f o \ M oO ‘\ KR oO . es - v Ee \ He x » AN “R \ gon = — EO | 

a 
} \ 2 Rs 

ae ; f a X\ A (i he rox RIVER 7A—X-K_+ Pe et Ei we x “ \ 5 Ex aS SSS == i Ee 

i P \ < \ 
Z f é a a eS \ 7 : - \ = Se > = SS) a | 

P : a eau 5 oe ‘ ws ( eS ee x ee KA Nei. a eee ‘o * ie aepe vn \| SSS SSS - : 
| | . er me ak cer 

\ 
a * a ( 2 \ cil / / xitl xIL~ xi wien : - Z 4 

i ' ' ' 

\ r E AT (he \ oe ) ee % ae. oe wi es es : bea 4 eee er eer ee yee 
\ | 1 ' \ i 

i Se i oot R ) R ft 4 fle i xx XY XIX, xyat, oS - e cine = A ‘ 

t ' i i ' ' 

: xxtt ite xXil salsa ON itr ewe eee x ————_ ____, -— 5 ae ee 

at 

oo ee Nh et aa ae % nats a Sei 4 s 3 & 

y 
% i i { | | i : 

; xh | =! = $ ss = & x 
‘ 

& . y ' ‘ae , ' \ ; ' } | 

Sy = = 
x! og s F x S & 

8 t = 
s 

' ' | ‘ ‘ ! 

i > x x § : gi oye 8 3 § : 
: : x = $ 

ed 

' Tea | = & ¥ x ar §g. S S Ss . s S 
‘ S 

s x 3 § ; \ t | ' 1 

| ken GE f ' ; eo ,  j a ‘ee ‘ : | : : | | ee eee 

. eet above the bed. \ s = = 8 ° & $ S x S x 
i $ < : s & & s sy 3} 

| i ' 

N ce g § s g 2 = g x s § 3 2 eo & S x 3 . 5 | s : ¥ ae 

} $ 3 yi x 2 $ Ps 8 3 Uoleet a g 8! % = e 3 S y S $y & g < i \ 1 i ! 

a , = : i 80 Feet : 8 : « ‘| . = s 8 S 3 : S$ a a: ‘ roa & 

| a a } 2 ‘ | : 1. 4." . 3 : a4 “Se ae | ‘ i a 

| ‘ * 
: s 8 8 3 3 : wi § 8 $ 5 2 3 a 8 8 8 $! y ! = al ' ; 

——————_S___ ; , 
z s > g ‘ 8 [eae : > g s 2 x : BE Sy : s 3 | 31 z i ' ' ' 

Nactecieia - N°39 ~ NB ae Sere ss é s § S j g $ s 3 v - ‘ . 8 § gg 3 3 8 8 x < : g = q Sy | | 

’ Mississippi Rover = Nest A ——+—$_ x 
= s ! s 3 3 fo < = ys § yr & ai § 7 - % a i Ss Ri i 3 zis 1 

N86. Yas. 2|SC : : é 
$ . i ae Cente t 00 Feet & = 2 25 x ss 5 m3 a. 8 3 | Qt 8! a! { y s! ' 

4 —_———_ we 
= 

' 5 HN 
3 ce) x S18 2 x 3 X S g Ni irs 3 i 1 Sty } 

: —_— 4 a 
: 

4 a 2 5 3 : x = s e § ye 8 $ oe a} A ' ' 1S 

ea ccs 
: : 2 # fi s fg s sg ¢ & oe ¢. i Ss i § = 

| 7 “a ae — s | 3 i : : 28 oo ‘ 8 a s i ¥ Lo g ; 2 

| | 

= a 

s 8 s wt ‘a 8 { i v ; om 8 i ' 8 

| | > 
N°28, - 6 fc oe 

8 $ Ss s 3 » ' 8 - 8 1 $I S| S i ae IR ' 

| i OF SEC 

Nez a * aan 
i 

= = gS n ¥ * « \ S s Noi Ly { 1 te 

| opRtt® Tlons 

Neo26. et ore et : a a A : B fe g - = : is & Ss a eq S) 120 Feet above the bed \ \ si 150Feet \ 

i - = 

See ™ Ss i . x / J t AE i \ ‘ + § eS ' ' 

' wo : — 

N25 Nez —— a § s t f Ga « # i ' < gy o$ ‘ { ' 3 ' 

| a a) a 
Sh a ——_— <=} = eB % = - oa ; : N a “ ed ae . 

| a SS ea ae “ey ER 1 2 

N°20 ee / mh = ss ‘ Zo. ees \ : clea) 4 

/ t ; : Sek Re ¢ ‘ ) 

——_+___ ar ° / e ! i “ 4 e \ i 

“SS oe CO 

ee ee 7 ee : ’ * | i 

i ee << SAAN IM? TRY TES. 

; Net a . \ : 

| 3 pare eyy ’ Ppp RAPP RON RNR 

; > r a  —_—___i eon \ ' ' ! et 

| MISSISSIPPI! ANDTHE RACCOON PORK, 
| oo ar iss ose ocimn as - ae | * 

—— ene 
ea = — ee oa eee Geotterou eds arcimeeg ramp wi ro a 

| BY D.D.OWEN. 
b pa Length by the course of the River from the Mississippi to the Raccoon Fork 204 Miles. rift argilaccons beas al oe Hmestones. ae. Umeetae ek 

5 a 2 ie 2 ee eo ee —_ De Se Sesame 

] c AcheruiiaLede300 Brosdeeg VY Seale of Townships 3 Miles to Tnch VERTICAL SCALE, 7d 
Thstance im a direct line ie 142 Miles eet sch a Sk - eS var a a ee ere eed ore — — — 

| be a a Raa a ae menue ea eee ae ————— — wr a nn entre : j 

peer Messessippt-at low Water 5 em a a aaa saiadiniditiiaeaiaihaieansiaesiiaiitiiala ws — een ‘ : ie — re er eee = a : : e 
cs " ; :



, 
7 ~~ 

: \ ar 

a 

: / Ps 
/ se Ns 

| 

[ee / art | | 

/ “8 / — 
4 / 

a 
— 

/ ot / —~ 

d 

/ se —~ : 

/ fe 29S / . ee 

/ 
. =: == 

/ ~ 

/ : See. — 86, ZZ 3 
ee 

: 
Bes 

/ e nip. sca ye, 
X 

he ie 

/ ae &3 : yi mae ei a gg eran eS. > i Ye n ee 
ne 

/ re 
4 ; ge ant P SS CU 

/ / =i ; 

tg a) Aa hia, Ba Borst fo / / = oy 

es ” S Ne EN gg Zz / 
ee 

Y 

/ 7 | stance ee ee /\ / = 
=e 

/ : Nye uate FEAAZ / / = 
/ : 

> 

/ 
3 ZF nist eee (s a2 ~ ] a ee 

jf m fig 
: 

} THR, = oye TS ee ‘ / 

/ 
— oN ie 

é HH Go fe fe z - / 
\ / a Wy, ) Bs i DY ~ : 

fa : ea Ly, f= . oe , < A“) g . / / iS &y i. 2 / 
2 Pia aly Tithe as 

is = Sy geste gamma ng ce So ee TRON, E ey 7 i ra / / 3 — . rr <n li. "SS aan Mn sits aot & 

(2, / Su he a as = , , Vy D Hii ea fate ; / ’ =a TY aris ls ieee eee 

of th Ea Tig, ST, we seas ~ a Gy, 
/ / a 

NEY oat pe Ni, //)) ype Se) roitstoye a . 

Geil PI TN Vim te SM EE / / ~ Ng Sa” > Gig aes, ie 

3 ty BET £7 seo\y oa A re \ 3 3 Z » i RN / my < } 
= 

Pr oa i S Reale eengf) Sins a EY wr Ht WES ee 

. lex, bi. JO Fee . Priiitts eee aaa fe, .) by sano St Mite, Whi hidgeg oP tt 106 pe200 4, / ? 
SU # Ww ae a aN, NN . ms)” Fm x. Lee Se 

SE Wits: | ele Fee hh Xe SBD xs | (pa Nar oo) inn. ae a ta | , OPO ON eS INO 

BRN 2), ee ee nce Set “Rs oes : P % I TN Ne ae eR 
/ Sa f ELE cies OS aoe Ee PT ger): 

3 :) Ba ag HIM mn ‘ hate BS ES iuice ace eit) AUER = i f FB erm eer ae en bees = ts i hi fraviihiin 4 f = / a e<e"= 4 wens mo x Ze Fs A Ee a KS 

DY /; SaaS "Op SS NS ais BS aac f2 / 8 : / AEE mn tS oa Se PST || ee Hy RASS Lain wet inane / . / ~ a ONS aD ANA a eT eR, Ss 

y) 38 Min See MeRNanon. LN S, FE ll [S : [ a ge | ae Mh < Pees me By, Quinn, on / he / & enw AWW. a | i Lk Bice Si = % ; 

: Oe SU) aN ee is SS ? La ig kee SAX SS By, Rey Mp / Xai S / Sager pe eC oe e > Sf oo | aes Zi 

ae a ge SD ee Reena 
=, NN aN, 4 , cl WW, ee ey 4 By : ee Ro / eo 

tay bed RL ee, ye j : . Siig I, Rede PR Sl) , Re RL 0) TES, Zn ia toy Mitte, GB L PG Ne rnkn.8 ope wi Jar a8 oa 

/ FAS. sl or Cz Rs yeu. Ye S ’ ie ge i, ee oe PES, PR a FZ Oe 2 hii, a ee 7 Bankes S AN ee 3s iS 

. ‘ & i i a cannaeaatey Mg f / Ag) | eae Dwg: Z Oe, wie hy Nt 2 ee i, “= ae) fe. RAS yg po 7 ‘ 

i ° ml RO fener 2 = / > ee. pai eae S Pe oR 2 get Tie Age Siti. we Aan Nee wo se oo a yes =: 

y et ae ? > / 
PTR BARS = te as So). be PP shila? st ARR, aN aad AIS . 2. SS rr ¢ att a ~ 

+ _ = & / a wd ge, ee SY ae oe ea ORY i a RE, ; = yeni” ae ~ 

/ wo 

we de ger gs. . = /s x. ni be a RAY ry hy ea SS { / 4 a 7 ~ 

/ i m ie / os Se a pe Ta sr Whee: \ Hiern et!" fun ee Sweats ion Ve } i eF = 

/ / a « / : V4 weser Qe i) & Zz hg A ln RL eet oe a / 
AS 

/ ix sd / = / ii Aa mid (C tapes =| é 
: 

x : / ~ / \ oy 4 3 — Sa: Ci g er + nl ae : { / 
= 

gle : / 
ae [ X w nm 3 ] = 3 “4 Aa ee Siegen se i 

eae 

7s 
: 

/ s OY , 
> es er \E Fe {SIS free 

‘ 

: 
/ 

ie \ / x sy Ng re fs / 
7 

él 

~ 5 Z > SS 

is ag a | ‘ ae: 
ee », > 

/ 
=e Seg f es : : a 

= */ w 

aT 2 i — / 
os ag 

ey 

= ~ J aS [- 
ee ss 

re 

> / = > 
aan - 

N / 
aaa se 

be a = 

x 
—~ 

i =) ee 

~ 

ips oy 

————__ 

le 
SERIES OF SECTIONS 

Sasser RS CEES ty 
eae & . 

on 

~<oe.  - 4 pee 
ieee 

Sa Le —— REFERENCES. 

eee jak lea MIS RRR SS cs 
eee LER 

i 

(Ce att sa enn a ae RS Gee a 
ad Ge i 

ss Sandstone 1 In 

ee ee ee ee ee 
te eats 

DES MOINES RIVER IN LOWA ORES 

lla el = et eee ee CS Ieee Fae 
oe dine a 

— - f sh Schistose Rocks 

as ar as Sra ES Baath i (Be eye : eg gs Ke wee Oe be ie ee Sob s oo ae = ee as ig fis She ie a RG RES a 
Sn aa Recs pelos coins Han se ca ie Coal <e" 

siete obtue cee» 5 ee ee : we EEDA pe LCD ta eg ed ee DEE i aa osetia ee —  teeae.. 
—— =° oe : 

ssibliieletlaiatlie et Be A ua NR a 3 a eo  — RACCOON ANDO LIZARD FORKS ts Fereuginovs shes. Se Seen 

ae pelea i oo eae a pe i YE Ae Bo * = oe Bi a 
— B 

Sep Si 

enews ye ee RAE by Reo aig ee Bt a, ag ° oS ee 
x DD.OWEN. ——— t Tutenmergel Sep. Septaria & hydraulic Limestone 

afte G kc See Pee ni =~ oF aS Fat ty = ‘a EG a ey pe 
ae ‘ E a <a gga Seas Rees ica an 

eee 
iy 

aoe 
ee aaw a9 PS | ca. - ae ae Boe = % 3 oop Ae REE Dthdon a “ = sag se 8 BS ee 

i ee Rar oa 
lbs Law hmbered bottom 

wis a Ba asses Ma i s 2h EOE Gee Re AE (NS Sak 5m gee DOE = ay dial Ws fot [Apes cee 
2 Lith 379 Broadway 

i 

Ro ee BSE oo we Fito, ‘ OG sae 5 ee og = Oe rT Rep! | t | Meret 
poe ~ aes 

Ro Se + eS - Re ee ees PG Se LR PR A ee eRe Ly - ai - ine i Be te ENR ome 
7 ; 

Sea : Ses Ps . CBee gg RI ae Oe EG. > NG ae a bre oe ec ee EET. 2. 0) GAPE 5 ESE ROS. gra 2 3 a 
a CampGrom@d- =. yw 

aw AS : : ake oes " ae RSE SESS Pw Fd pO a BEF Se. — =Sae Nera: eee 2 BERR Seen ke ee —_ oy 
" : 

oe =< > : mM ce YAS RS EON ER OS RT) ei ee eee “ weer Sie: So ee oi =< 
o Settlers Claim. .  . 

a= ae N65. . — ie radia ees ee zc oh SS ok a ec ane te Pe AAG Bas Sigh FRO Gare eB ==... Ree so 
= 

Geeat Shale ban! ea = — G = peat <2 2 < A PN a i fa ae ~~ AE BAKE: PS sso) SS Ce. en Sis ce ss "Sees 
a Good Location. ., 7 2 

wah geveralseame of coal” Gee Pitta Eee se rere 2 : SDT iy ee See ee CREE AD Bo ee pos ps a «(te Sachi oe or hee ae Bi x Oa es 

helow the 2™4 Correction Inne Bluffs of Freestone 3 Se ee ae es BG i Est: ; (ee eee eae Bet CR 

3 3 
for 6or Smiles rat Sit, ” ens 5 fa iat 2, i =e , 2 2? ie gies Ss “de ee ee a 

3 
ede of Skenle Septarin ss = = = y See . —~ 2 2 eee py ~~ s oa signe Si ‘ ay. - Ne ATER mnt 

si 
mad Wosckigns ahora ti ae ee . , —_ — = Ros re re te ae Sa 4 é i SS eee epte ce i aha 

g8 

eae z 2 [ ——— oe : Ss . (gta é Ss -. in a —aateaten =. <n oo « 

3° 
‘ 

z . : = —————— hh a ne i be % a = adden a eee & . 

3 3 

High ridges of Drift pi _ ei a ae pt an 
= ke KS seers ae ee a a —- : < 

2 , 

eee N59 NTS. = a a r ae 2 Sat . - (ae 

2% Length by the course of the River from Raccoon Forks about IO Miles 
oes of Shale with several Nish 8753 Se ee b= \- 4 i : Fe 

; 

; ; N25] N56 S735 2 Ss . ™ a ae a 

= = Distance in a direct line T2 Miles 
m seams of coal, Septaria & Sandstone High ridges of Drift agi . — ee | {| | eS > a ae ae : 

Sg 
oe 

os ey a ——— —— L).  leige = Fe 

3,3 

_ Undulating beds of shale pee ——— ae: * ———— Zz = na oO - 

es 

with 2 seams of coal Septuria & Selenit NeSBNTS2 N°S1 _NESO NAD. ee a or ay “| 8 5 

=F 

Banks of shale with fine Specimens of Tutenmergel N° 48 ; = a= ays. \ 

Ferr* argil. shakes also hydraulic limestone © Sig T&O.1RXXV rere mee neg eld r _ te co 

Vertical Seal - 0 190 - 24 
thin seams of coal. Kieth's Rapids a ae Rend ’ 

a +) Feet 
Shale banks wath some thin seums Ne Nae Neda 

of coal and Limestone This bels Pidmcstens nae oe 

: 

aoe fe 5 6 z s ° = = 

's coal bank 

Seale im | to Miles Cz 3 =e: ae: Zz Lesa Rasa =



: Sec. 2. 
= d 2 

: 
é 
ff 

3 7 a 

: i $ ; : : 
3 a 7 z 

i z 2 4 3 , F 
S ° z ® 5 

Bi <————: 3 - t ae = ea x 3 
a Pt Ee : fiz ae) o — Se —. = fo - a, = ra 

Lo Sa, Be ner eT Nt ss Ne ats : eo 

Section along the course ofthe Mississippi from the mouth of the Wisconsin River to Prairie ala Crosse River. 

. 

° 
: 
2 7 

3 i 
a ys : : 

: . 2 
: i é : 

< , 2 & £ 

ae {SEeeanaa eee) —_——_ — eee 2 — ——— E La : 

thence by Mountain Island.Cape de Killio, Miniskah ,Wazi-Oju and Chippewa Rivers;toLake Pepin. 

3 
a 

a ‘i 3 

: a Z 
2 > e “ ; 
t = a 4 
é . & E 4 a 3% 5 

5 a E 2 5 82 5 3 
* S oS . = a 

8 — ee . 7 : a a % 4.9 «= 
——__—_—_—_—_ — ——— — onl y ey, a 

. ee —s == ———— Sere rr sn NE 

E thence by the mouths of Cannon River,Lake St.Croix and St-Peter's River, to the Falls of St Anthony 

Askerman Lith 279 Broadway NY =



| 

| 

: 

SECT. 3. ‘ 

Sections on the St Croix of the Succession Thickness, Relative Elevation of Ft & 2 with their Subordinate members 
300 

l BY D D.OWEN 

I ° Acicerman Lith 918 Broadway N ; 

| 
c E 

. 
7} Fe 

fee bamte or siticrpws 

| r =z a 
| i J ce tetatne o | | 

| L ea 
j g s ae 

i 

< | | 
$ 

100, 3 | F 

x y 
é | s 

| £ 5 
| of 

| 
1* Bench 

nike 
Dd 

ae 
i 

. 

Raghinn edie Great Bend ofi the S' Croix Below Stillwater. anaes Sullwater LY mile below Correction line Marine Mills M! Eagle at Oseola Mills Lawrence Creck near Rock [sland



eee Section showing the relative thickness, and dip of the Lower Magnesian Limestone (F N° 2) and underlying Sandstone. 

with us subordinate beds (FN hede and f fromthe Mississypi River to the trap exposure at the Falls of S' Crovx ; by DD Owen 

3 Sips ere eerie 

aia Sineinskewsnaal ae peers —— 
3 cl RR lignes ROM . eo me ep a 

i p00 ha Byes = eee . eT Fae en = : - St eos eo 
serectes aio memes wae BS ea ee ee ee erg eS Seo ee ae a agp Satya a = 

— Eee A FSS Sgn ees gs eet oe oh ata : =. 8 Pes ee = 

Section from the mouth of Lake S‘ Croix to near the Great Bend or Detroit of Lake S'Croix 

ky SiR SS Sree a a0 ia: _ Sees cy 
& = : Sano ts Ras ae wee ee es ae ma apasiyecos ee i aaccc ee ee 
— ———————— oe cs Nl a. a ma Sees 2 4, 

t: —— —— oN A nc Bs oh 9 cena ee ee a ated ES i REIN 2 IL 

ee aii “ a alee: 2 

Blut? below great Bend of Lake S! Crow Bluff below Stillwater Blufts between the head of Lake S*Crovx & the Correction line 

Section from the great Bend of Lake S' Croix to the Correction Line 

CRP me Re AS OP Ng: = be “ J 

Bee 9% | Se te ee ig a i gear armas 2 es aT q . . “e 3 i 

tz} it tp cero! p, — 

Bluffs between Marine Mills and Osceola Mills Osceola Mills M' Eagle Conglomerate Point Lawrence Creek — Dalles of S'Crow Falls of S' Crow 

Section from Marine Mills to the Dalles and Falls of S‘ Croix



: 

‘ Geological Section on the Mississippi River from the mouth of Lake S'Croix to | mile above the falls of St Anthony 
Seo N?5. nee or 

, Showing the relative thickness and dip of the Shell Limestones FN°3 White Sandstone (FN°2c Lower Magnesian Limestone (F'N°2/and Lower Sandstoiw FN%f 

Constructed from chservations made hy DD Owen 42BF Shumared 

i : aR RR NE aR aegis Se ee a = spon TRE aa, + 
ABI 525 st as a ne me aieieared a pages ee ce cosa na aa pe gee EE eee PR cc i j at << as nga: 
Gils ona ie Cas, 8 RDNA SAS Mai Seen Fee a aoa 3 a’ ————— S58 Sie oe a> a a RRR er 

mcommccnanecgmae oper RSS OR aa st RRR pee a a a 
ow EE ORT es => a ee Bs ay + be SRM OM Se Se: eee ¥. aie i || wo. ae am = 

aa ON BBE eo inte Ss SR EE EY i Fac. Pi aOR Sass ET 
SSS SSS SS SS : : a Se eee ae Sapam 

= SSS 222286 ey Fc. Fee : Fac. SOT SS yg g, 1 I alee 
3 “ Ne eR 98 j j 4 Fs ; a ae cc 

F2c. \ Be F2¢. ASY AH ak Ben | { seid, Ae — 

Falls of S*Anthony Cascade Creek S" Peters Hiver 

es SOR aes mean Ts 

pir eae a Reg RE SS PL aN f 0 a tana 

FE oe 54 y ae eel ae ne ag aR a: TE a Pere uae ——— Sa 
-* = PS a Salt pyre . = bes oS Ae eca ot Ete ROS : Fr) Fo SS Ga ey Poo. Se! Pe ogee 

= Pana pe SR: ee ed Sy ize, — = RS ee ay Re: Venere tees ‘ id v Pr Spee 

eee nS a Se = 

New Cave S'Fauls Red Rock 

o-2292, 188932 DAG Mat RE en, 
BD Fs - SR RM UE em 
eine ee, Te Ag ICT aR, NS err 

e ee ae, ra OSE es MAS Oa eet " 

23 ay ay 3 ee a ZS, t fa = | Tat OS Rao Tea Sea a) EN 

PRS es os SEE SE yeas a es Tt ary % ee Ate, oa +2 F 3 we eS RS 

pee: Se eee SS ES ae =>, © Ag AL tig 
Ne Re oe ee ne ee a ee Bae i 1 SO GS So. Ne Se 

cae gt eee ae gs 38 ABRs gohan sg Rete 
- 4 Ce BIE IE oe I i ae a emeomns “a 2 = eS 3 ae oP te P r¥8 gS Mer Ree SONS AAS RNS 

eI Se NE gator me moeraeed ee e ng eign cngs Ae oO A = Aa Sy J Sg OS aes lin 

—~ peep pee a - ’ ee Pree ee Wer ee, ae eg a ee ed Pre _ iat) RR eS 
Sm aes Be BFE RO nS en en SP a A es oye Ors - ape ee ae ane 

¥ BRE aee ee Ree ee i 8 aR fg Sy ee cee gh f ney, a a5 RE ee RRR peed, 9 3 aR a Bee ere o ; we RE Ae Sp aie 
Mase Sq ire Seo Sa ae Ae BB kG Pa ois a Say Se 

aS ee ee ———_— oe ee. SSS = i aS RON. eee See Pirin, eo oi ——— 

Grev Cliud Island Bluf?s two miles above Lake S' Croix 
Ackerman Lith 379 Broadway. NY. 

Sec. N°1.S. 

‘ 

at 
| ,.. Lower Shell Limestone 
teed \ FRe. \)y\ 

| at aS 

350 ’ a Hite. ; 
ee Sai > 5 ¢ be 

= % Regs Stivee. Lower Shell Limestone. * 

- ae mg - he ar ——= 

|s80 ) HY Ca ~ Rig Tie” . ; a ane aa te SEAS eye |” ileal wae retains a alia 5 el j 5 4 i pr PTE ORIE Te age “Nee al —_—_ a ie ! stn ‘ a 

J Bs NS oe Ne Rice ene OTS Re Beirne ets eee” Rae eee 

| ~ See Pe Neha oe ge OT wes Ee ed 4 4 

eee A call Fp a ee! a ee ao coat es 

: ee Ee. a 3 Ce onak hep Ge way or 4 } 
150 . ee — macee$ | Se ae Pas < ; 

' ie AER E eA Se, 
| wot Bag tS ae ge | 

Se —— y 

4 i _——_—— 
| | a " ite 

ef rn 

| wi a se = A i 

ee Bissel's Farm Detrott or Great Bend of L. S* Croix Bluffs of Kirnikinick River. 
Ackerman Lith, 373 Broadway NY 

l 7



- & § 
- 2 a 
ze £ : ; 2. « oe br) E é : i: x = :3 = a : 5s ° = as = & ‘3 3 te 2 : z Set 5 5 =e 5 2 A ‘eh = $4 s $ z : a 3% z Dri ; ; % : : E ; 2 ari 4 g a a Sand PO Coarse Drit ‘ : s ‘ 

eS ; : LANE SUPERTO. = aT, alte o> Deed oe fof Ie si Granite and Gnewss? 
Sand -stones ~ dipping slightir South East br East : s x 3 5 Ne 3 S g , oii inieads he De os cejiecmealie Sie 

. 4008 FE PLS SE Sx 
£4, °° P S2 os) oo SECTION N? LW. = & = 35 y : 

ee coe 

| Tye . 7 o we NG: a > Cc OR , 
| SECTLON from the mouth of APUKWAEKAN or FLAG RIVER, South East by South 55 Miles tothe heads of TYLER’S FORK. 

x i 
; of £ : 3 3 Ba E * = * aaa 4 3 Eee 3 z ; é . 3.2 5 s ae #e a 18 x 2 Se Se ; = Sarre Ree Bee 5 ¢ Be % tag Zs iG = Co 8 a See ¢ : SEE i a ez e ZE4e o aee 3 « 5 Reus ot a 2 $ pouldlens = s et = nae oe £a 4 2 8 se s re < a = pitt Pe ey ‘i : 2 ‘a a = ‘ ae s = Le Drift 

3 5 3 a a Se ree 

j y a Se EVEL or : on pa ot = 7 
LAKE SUPERIOR aS x ie af x x aN x y 4 X-d QS S$ 3 + . 4a BFa g,a 8 Ys fey PP AVF WF CHSE 23hs < Lai yaehadiad. € pee 8 bGS ashe aah x 3 f a ee 5 S ECTION N23 W , é $ Esch 2 SECTION N22.W. FES got 3 Rss x § ee ae : ae <Y SES Feo eS 5 Sas 8 x XS 8 28 Sy s hes: oe ce 

8 

SHCTION of the Rocks from the MARINGOUIN FORK of BAD RIVER, 20 Miles SECTION from the FALLS of the EAST FORK of BAD RIVER,10 Miles South E by S 

South West by West to the waters of the CHIPPEWA RIVER Note. The cevatins arelrom single observations n bad weather: 8 are ontrappracimations tothe true height 

5 é " 

3.4 = 3 ia z « 5 2 a es 8 & of g = i = a¢é ee = 
3 Bey » $£ ie Z Zan kB EE 7 SF= yin is So : 

alee : a ae 
& ¥ Black Amygdalod &red Trap . s a ae Seenite, Quarte and Granite 

ae s 8 Sip Fx 
(See Oe ae Poe G8 SECTIONNS4W OY YY. éux 3 ee 

3 ae = % “< § 
SZ Re RES 

SECTION from the mouth of MONTREAL RIVER , South East 30 Miles. 

Lley cations principally ty D” Norwood. 

SECTIONS accompanying the REPORT of CHAS WHITTLESEY on the BAD RIVER DISTRICT of South-shore LAKE SUPERIOR 
Vote There beng no linear surveys, alt. the distances are given by estimute 

Adcerman. lath, 39, Broadway



. z : Sec.2.R e 2 7 
: ; 

: 3 : ‘ ; s i ; & Z S- 3 $ = s é z 4 ; x s = ~ a 3 i ® a ; = : 4 z i : i 3 4 a F | E = = 2 5 Ky S 4 s 
a ~ a 

i a 3 5 5 Fe 2 3 i z a o 3 x 3 s = E s e a nan col Pd Wad a an 3 “ 
2 ND CE i oN) 

3 6 SC ted | Mens ik 
x wv wo 2 2 a 26 2 at 2 22 a 20 . 0 8 a7 “ re 46 4s 44 43 42 “ 40 a 38 7 36 ws st : aw se , : ; ain we 

Section by A Randall along the line of the 4°P.M. from Lake Superior tothe Mississippi from T. 47.to'T.30. on 4" PM. thence toT.22.inR.2 W.thence obliquely through T.22.R.3W.T.2LR.4W.T.20,R.5W.T.19.6W. TAB. 

- . < 

2 ° 
« 
a 
3 

3 z 
< vad | 
BG : 2 é & ‘ oi 2 os 3 & : 2 m3 * 5 . * a ae g an ea z gor" 5 = § : & j a& & = ® Gs ee Fa. . 2 a 3 = 

2 = . . as <=g=E Ne eC, R a4 as 2 cis 20 "9 ” a 16 “a o as R “ 10 g é * 6 a 4 3 2 , 

Section by A. Randall along the 3% Correction line from the Mississippi R.to 4” P.M. Ne2 8. 

Ackerman Lith 379 Broadway NY. 

ort Seed RK. 1, 

. Eu eee } 
» 

Pray erence Ca i 

“iy is 100) 

4, J 
fay tae te ew | 

Pen 5 — i PES ; 

< ni Parry 
¥ r 

ake: fi oe = — z G Beale of height 200 to the inch. 1 2 Seale of miles 2 FE ce Section of hills at the Chippewa red pipestone locality between the Chippewa and Red Cedar rivers 
F 20 miles from Lake Courtoreille and 15 miles N of Rice Lake. 

\ By A. Randall . 

Ackerman Lath 279 Bussdway WY, 

| -—_—__ Upper Shell Limestone F 3c 61 2 

liferous Bed F3.b 5.Ft. Seek ee ee 

| Lower Shen. Shell Limestone F3a.20Ft. | F 3: a. 23 Ft. . 

. = — 
§ 

mM . 3 : 
. z ee ee |) ieee tae 

Z i > = Upper Si tone F2¢20F. Pe ‘ : <= _ tien an ae 
ad ne “ a : ane = : ACER MAW LITH 970 BROADWAY. 

ale of miles L 2 ‘cale of height 200 to the inch 3 : 

; 
1 Section at the Falls of St Anthony. Section on Black River from the granite at the Falls to sandstone F:la Geological See r 

By A Randall By BF Shumard. yy A. : 
Ackerman Ltth 15 Brosdway NY. - 

.



Seay es SRO oot se ~ oe 

| 4 N86. ¥ 
| 

2 

| Y aT eee 

i —— ros ay = F. 2. Lower Magnesian Limestone of the 4 

J E Upper Mississtppi 4 
ee y) 8 3 

4 Bide ERS y exposed in rugged masses and mural cliffs 4 
3 r ie | . « 

/ | | eee a traversed by vems of cale- spar, layers and masses of chert : 

if Sait 3 and rose-colored drusses of quartz. 3 

a a = 7 
| | 44 E 112 feet. 3 
| ees aa a 4 i Eye oe a 

4 

, a Sarena ee eee 

1. Quartzose sandstone of vartous degrees of mduration 

| a Far with intercalations of beds of magnesian limestone with 4 
— 7 3 4 

H CSRS eI Se glistening crystallme facets and caleareous siheeous oolite z g 6 , ) : ; % 
\ a produced by rounded masses of quartz encased ma calcareous cement = 

|| 2 85 feet. ig 
2 a 

| eee SAS EI RASS SAPS 4 — Mnnmiflarye botryoidal layers of white, sandstone banded with yellow. 
pe a ge a — st FS 0dmUdrté‘(i<‘ (|";*;=é‘(SC;CO*;‘(‘CS es ny — 

7 “wey gh ae Say eT a Thick beds of soft,yellowish sandstone with hard botryoidal, projecting x 

ee | aS concretions terminatmeg beneath na few feet of soft ight fine-graind sandstone — 

eo z 
EB eg ge 5l feet . i 

Pies ee ee eee eee ee ee < 

os Alternations of thim bedded light brownish and blieish 4 
Pee. a 
| s , sandstones of different degrees of hardness & handof argillo-calcaceous rock a 

| | 5 =cEsoael ong, 49 feet. = 

| | E ae ———_ : 5: 

| “sy ‘ eacile > 4 Z 
: , Green sandstone with mtercalatons of ferrugmous 3 

1 ¥ + 

LI é alin: i, sandstones and mottled and spotted dalomitic layers Bie 
nas y. - i 

- : } . Be 
a EEE . and fucoidal impressions, Silico. vee 

H calcareous bands. os 

i oe 15 fect. 
| x Greenish marl 9) feet. 3 parr == Be EE 

| | Alternations of thin bedded ash -colored, nicaceous, [ 
[| brownish & light-colored sandstones 7 

| ee Sy Ee 
0, a 

|| F.Le. es, Place of the lingula grit of Black 

rn ~~ RK Chippewa & M¥Island 
“an s 

Level of low-water of Missivsippi 30 miles below Lake Pepin. 7 

Seale 2 inches to 100 feet a 

Section on the lowa side of the Mississippi 30 miles below Lake Pepin ata Great Slide. 7 

Ackerman Tith 31) Broadway.NY i. a 
;



se 
* f 

LK 
cee eae 

: \ ‘ —————————— 
at a 30' aja! 30 Pe ed irae onacinaccaaaieieeeent Tae 

cia) ae 

4 ieee t Reni geo = RORY LO ™ ae. ae eae 30’ sir a Sari wince ee Nae 
es —— 

eae rae 

Pome ta te 
ts Sk —=—=—_ ———_—_—— ay 92 Fi ee 

0 
Paige) tt | 

et ob : —$—$— 
a8 ag ie ER ve 

ae oe 
‘ 

so ae 

SP Eis. % : 
sore ee 

' 30 J lc 

5 

7 
= aes 

-~- 96 oa — 

Beis y 

| ii 

fe c 
20! wee ea = 

. 

neers 2 
o 

| | 

ir ee Bs = . 
3 

: 6 fe i 
GEOLOGICAL MAP |e 

| io = —s 

{ : ’ i 
a ro : a e) Z 

, 
; 

| A | 

: < 

: i yo og 
4 

i | 

Ka : 

5; 
x 

. ; L Ki, j 
oe LO 

+ 
RE OF | 

| | c 

: IL. (3 LO SS"0n 

Afracitabarunghl. Sy 
. OF THE NORTH SHO || aoe the 

= 

Fi, 
w Pe = s a “S P— 

y 
Oj 

; > GF, 
; i 

“€ ; : 

» | * 
o > % ne Pepyshquag LE f 7 Bee he y) a a 5 or 5 ( 7 | rf i 

oon 

2 Lf 
wi 

NI 
~ 

Kathachi Z 

Q 
| 

ay | i. Son i 

“4 . Fe. 

- j “i 
> (* 

9 
> 

or cg0 

| ne MM Ss 
ea | ¥ Doe a mS OS Fis eG ee 2 = _ DAK wy 

‘ , 
; 

| 
er es a> 9 

Sietawit L. 
K 

Sees'a , 

| cs ae 

Dm | % . Cloquet ene y . a ; be < scale of the original H |e 

— 3 
D 

: j 2 

Xa, = on the 
Meg 

. 

: 
e Y > B Vead Fish . 

‘ p 

X = 97, 2 
Ol) ee 

: 

, v Y © | 
RL° dig 

o- 4 en. 
i 

| 

7 LY a i | G Oey, 
p y A ra £ : 

I aes 
ee eh, > M.S. Map 

. : 

| 
Lag 

. i; 2 | oOo Zz Q Cot 
; 

3 RE OP eget lew I tohanetsingen Z. 
‘ eee, 

| Sow 
7 ac 

he / \*, py ; eee beta. oa rye Ace eber ee ns. 
| fs 

i 

Ne a | ag 
: 

NK Seta 57's, "eo oS seis 37 ha 

| 

4 yyy 
2 

a ae oa ‘ wet. po, | >< 
a 

| : 
O + Se wee” ME 

( ao/er 7 
gl , q aa ee Oc i Qe eng 

- 

i 

q 
: ty a i— “TS AS" BS, 

| Wo 
ra aN 

e a ay, eee " or We A mat. a 
ites 

fT 
AM, EDO A) KS Perit b re a me Rt ee Ps | 

; 

> ; * ty, bee S, Co” y & & 8  O:, ae RATE) ply oe Nee ) Saee aig 
ee fc) mete go, een 

Nie 

; 

<< as * Louis Rivet f % oy bs ee ey “> © on ee nee Aes Shy J [PRE es OAT a 
ee 3 p nf ?, Ca hes 

a 

CG 
f} &% = a 2 S P LS % 0% & S = 4%. &:! o0 > 

s 4 aS ‘ ~%, Fo ee a 
j prs: 

, , k : ree %. < Gey en a ey o9. ove ene ate, 2 to= 
es A > ee ky 

; ee 

* 
_——~ pg be 

bs RB Og. 
ee a 3 - oO . a \- 

a aoe" “ x » 

a 

| 

Be 
a - acacia Sa anny 5 ts Nee a oe oe, = wa we Qe ae 

Sony 

: ‘ 
— = -——. : oR. cua Sy * Nes ae Shp A 

+ J 
ee 

ey 
so Fes a 

— ee a 4 ee SANA % he 

| ina Be eS 
ak? par 

. ~ . foe 
\ci agate BM Pia au Coy 

4 ioe. 

ae -< » ¥ 

es, a2 EN aes ‘e . Pe 

ot $ 

Dy 
° 

Ya > he AY Y 
SS gn . 

Ft 

7 
> 

- 
2 ool 

~ 50 os ay 
SS “y. 

coat a 

J ° 
Ee B9 

; 
~—* we Sta . fe 

| 
on 

; La, Ce 
a 

%.% ey SO ». | = 

rc 
~ - THR 2, Sale, fo eats 

Al 
me Se ee Sy ek: 1 

) 
—~ 

> a ning ae Rel 
; 

\ ww 2 a RS : Zou a de 

; : 3 SSeS 

‘ 3 
~ ( aX >, bef iS hal ae 

| “e 
& 

*-< eS 

: é ™—_ Mes z ? eo ee 

~ < -. 
zs 

= lies oS poet ae 
wh 

* : 
>: > % 

sa 
- 

ota . 

eee 

a 

3 
yp “ae 

i 
r oO 

vy. X,  fE% ; , 
« JAC thn ¢ $ 

Fort Wilham s 
(pageant met a in f a 

| F st a 
u 6 { x ; en “eT ee PB an tet a as “ih os 

PIS 69 
Setar eeseomelg — = << ee ee 

a | ae — ae ee ea 
os sons SS rag ON | 

we : eit 
Leman! as Se SRS el cee . 

= a Seen ee 

Oe Ba Pickin 
angers ec Kimiraei rb, Fhe 

fork R, : 2] = SEAN re PBO fv 
; ee" a ae Ly 

“, WSs = 1 

a Cee pis nese Seemann Bicker Sy seat en ig t. + iF i < Cc 
ote " O° yw Reen gh Re 

ive Pos ve ‘Zy Sop 
~~ ab > 7 

\ siaiioeameaaa comes Sar J 
e 

on 40 fs Ae wy 
, S Ns Pas 

can he 
Bry Guam Any 

A SUS Ye eh Eis 0 oe Xe, SS. | Fo 

oe ¢ o L fare ss . D 
a y OF of Sey faa, Sl Arron, Ce Be + oe + Np 

ee | od 

tl i . ve moet, Se ee ae eb ue. eee Germ ~~ aie SS Se] 

= 
: i , G2 4 a 

eh es 9a XL Gihings > so! ofa a se pn , w° e ; SS 
s i * 

i 
) > 

¥ 2 
ON BR os 

aN 
een © . pet g fp 87 a Pe ans 

ge 
oy 

i 

t 
4 7" ae yy oO tena, ‘ / oe > : ae ip Ho actehe (Oe rack 28-9 hoe) =™, Ge 

x, 
an 

| wh of S D EDs’ OY on &/) Lime ye gy Set Perk. | = ae aos 

bes 
: 

Bee ‘ a Pe QA Yat ee er, . 2 : ; SP Sat We P “SN od ee 
SS 

, 

} 
§ & ae F “on t : Cus Hbow Laine) aime ee Las oval Qinishegomagl 0 WA ‘ ba. ae. Rey Oa 

. 

wr 
5 % 

eo oO. D500 oh Li, snot Noe Re hse f he 71S 9 % \ O Pier Li 3 ok Bre. [me be 
“ae 

f 

| 
o Kai [ake e 

[— . rex : 
Pinewimodag yy apps. — of Any 6 ‘ ee ORSAY xe + 2 / eS 

> oy 
N: 

3 

i 
° m 

i fe Rig H. 
Ve \ \ i SAD pashakage _ . \ Od, By : wile L. ¥ 4 ‘ Q en} 8 asks yite Vi ey a ws ; 

$ 
Se 

1 fh 

5 SE. ey 0 } i in \\ Adega? AS PBS Siang, 
‘ 

; 
ee 

1 ae gill ee I a RR ER? To BSR y FO MINT pon BS FN Sen ee OQ a "oo 

° oo ee ET ON Seton fifths ae etna Rey | ae Ate da 
ote ty "a 

ee 4 OVrapustiewa 1, Go iy Pi \S . Ne, ge Sin . ‘ a Z A yarnytion 2G 7 Ps} Wrenn 5.3 i: py a 
/ 

§ 
eats, 4 

x 
me 

Dy er s * D uit 1. smijign®*9 gyprednahbey prs GR Ie, | Gg. 
~eaP oe, og vey 

‘ag » 

Te % 
: so 

i 

- a Divikinfr Babies mee irae ) 2én “2 Ne g f ot? F Ditding sas a ao wey ee fe ee g / wR 
% a & 

Le i f 

= “ he Mor s ig ve ’ - f - pinuaisttig ener Lg ’ fe YY ‘ DAf Femi, 

ay pore : 
i ‘ 

| 
Se z Lac di as a = 4 mes eo sng IN e et ~‘ ee ¥ A my . a Sie 

os oe, a) WN 
% sta 

\ i 4 

“ ee co ene Se 2 N 1. ~ Wg man,” scons. 0 
% SS oleriony Pisses ; a 

y se 5 so 3 poe | “Say % oe in. % = cf , poe i \ RP earusghia e PY, % J er gS - “it res %s Slang p ot ise! ; 5 Y P ph 
eae aa ep QP Manitou 1 aN ; b 

= aL. 
out fh 

> 
y - Ng hx, 

xy \ 

o 

. | 

| 
oc. ora og 3 . << ) d ¥% SREY . \ LN Sb ieitcs » ys S 

ot . » H ae 

» oo, We % ee x . \ a be Wert SES i S tds s \ ; Jo ig ans, = 
¥ 

I ois 
SS 

30 

Qn mays ~ AMussion 
a 8 » f 2 2 \ “es € SSS 4 v o a ne “ae bs oi me a s “Ss 

I 
et f 

ce 7 : 

% 
ars os bY A a Os : a ‘ \G a coo’ Vg { Ls Q ae DY —— Ines, “gp Zs 

13 
Be Ey 

r 

x R, 
ase Py : fats y : sp] § " \ LOL FES 404 os “ 

s 
Postia® Sh 

iI 

| 
Be rs ® ae ow im (Ppa SPE Tu 4 Ne, Seg 9 (gs ly fens Ny “ag Z b> TLE ISt4 {3 

( \A) > 
i. 

Soop Bi 
° NL oN ih alia Od te, ‘ \V ester “Se, STLE ISLay, ; 

Prof? 

| 
Pan a “ eek x wy WRAY SUF Em ee g 

ve 4 
wile & 

| 
o 3 tN TS hn f © » eM ON: 

e y Pay ANN oY Fe, Me * ¥iy $ 
( ae > 

| ST \f 

| um B, Wild Rice R. 
ot MS) ere, 3 eA, < ao as A Se BY a \ Ag i * nator Yy me ap Gp Nye rene a 

3 is 47 
1 

| | 
White FA ig j \ ha FF Teoh, x 

eae ee oo . WeS\ XY} a Sos, “an, Ue * Doe BD oe! 3 
% 7 iG Is ) , oo» 

| | a 

f ‘ 
o 

0 the Mis a i _ 2 . Be “hy, Ale). ’ $2 ¥ ; fy PU, SF fee, Little Fishing we SN we hc I fo 
%, — laf y Lo oe 

i tT é 

- 
y 4 pur 

a <6 Malek va a pwrrn® : 
x : . ‘ 

| 

| 
x 5 eee ee “J re > 6 : DMs . f ‘ Ages See LOC So  Fiinet / i Te ys a or ANY Seg 

I rs 

Pag 
5 ° 

i = 
} MO te “ tm, pl St “ee J / 

. } < So - SSE 4 fea" &S 
| ; : 

| % 5 : a , nS A 
and 5, y oye Pn, ae F tC (S 4 

a RN Yo ne diy 
| 

‘ J 2 hs a. Ds J x Stiownas 2, & fap 0 G6 DY SC fe Boba. / / ee Zak \ Nl ee. 

i. = 6 
vse 9 1e 9 D aOck ee ek SRO le oe { eo \ ; \ Lite oe 

| , 

‘ \ lish Re. A 
2 f ef 7 %O 0 wv ’ eo \ Pn Sandy 1% , ey Bn Mey, te Rule \ & / yee MENS PN Ae A ¢ Rn 

' | + 

Hi | 
Ve 

Elbow L. O U ae KY 4K 
XY ~e X ot Daterringe ‘i co a x wy NV Ss / a5 as 5 cy ey y LR —) 

| Tathy 

: 
Fr PI RA 

a, 1s teem & BP Macs Lae Zoe \ ed / en 7 ir Mount “s x ie ik. 

~¢ os 
; 

: 
Zong Bice? 

oe ee ae oO 5 : Ss net Oo ‘ vA & i Ss 5 Ls os \s / 2 Ee So 
a af, ~~, \ ie Road x, 

ae | 

i ! me s 
b bias os Shey = ; caltkomig i) °F “o a 

2 a iA a § sgn* \ /g -. LS es - % , 
Ves \ Y ie A ian ae 

Cana Pr) | 

| | c eh — iS ED. se MR Pee cme od A fh Pea le, ATR Sh he 

1 | s 
3 s ; 5 os ze, IP Missinne { pant by te SyRED By SY naam Pg ; tok K. % ve my \ (i a Se 

se * 

| 
9 Oc oy , a ad sab 

Ni : om Ee? a © P 2! Qout— “I g ©) ~ yy ia | ES i 
= " T*) f «@ ea cS ] Jy 3 eh / a | ; 

t | 
OF 

Noe Sox Ses i? = 6 ae eae * ef “ a Sey imine ! ere ele Mo, ey’ 5, CASS 35 NED \ AK t i XY os Nes Me 3 ih | | : 

qT 
re 

ge - toe 
4 3 mS AF yng FS be Le ol) SM, > * an re Ss % ; D\ 

5 y, 
P \ 

' 
“ 

oO od <. 5 oa ‘ a di 4 tle I a4 aa, oy at eg: So the ‘ = bs Yea | — s J 3 7 T ad 
) | / 

‘ e. 

SIE aa & p The Tro Lakes e S f ; og Narrow L D> as & I i, al p Stal Morbo o . * eee cd: Rath oar > Gs RI). 
\ a F 

Me, ae 

| . Me tg Poem Y Cee *? SNL | Ot sie SEL RY wferbeg eS oF Sime Re * BY eo. CO to Ge s a na oe 

flenkg 
a pee Be i 2 oe eminent: yl x BP Nifene bs Ken one a |S foe Ssh, ER Grek) SA : "of > ao abla 

pa! 
as owe 

v 
x a surgeon CK x : EN, ; as ae Sa e : Oe Fe = — $ 

| 
> . sane of Di cg teeta 42 SoFy ug i : Fai \ a EB cS peo, o, e ie eS ‘ Oe ena ne Ne, 

= v= ae 

1 
Co pi sag er hae pr Miow Wing sO yu 5 o 2 ¥ & y we) CES 42 oe a Kia Be ih % Se F WYP Se Meee : 7 ¢ \ 

% a] 

8 
~S —~ o~ 

Bl fé ek Reig KOON Oe, Oh, ae oe. he ; = s 7 “In, ( 
\ {Pane ; 

, 
as . 

ag " me ~ aibgeg < Ck ) \e Pal € 3 PS rovtits ye I Nemes (abba ao *X : <n \S Seg 
- 

Re % Ny | ‘a 

\ 
. r ; 5 

eh & ‘ ) J yi SSS. ? o \ Ze J wrth borane 4 er Bruld Men » 
Sa, Sz 

— wnnemnd J 
f o SS Re. 2 Ft.Gaines ¥) 6 9 t U8 As —~Rretagon RB. ___R Puckrayoane er 

fit Thre a ke oh tee 
mtd | ~ 

, 
bas ; oo é Nimo SS a f RL e O Rij ¥ 

Cee a Db - ats ONY Be pene Lee, , : w 
. 1) 

| ft Re or ue EM, Ph NL S Ww ot L. ey : Litto. a PA 4 eros FONG A Lil gs ter “ 
Nl a 

Sa 
y 4) >\\\ Lip *) ~ 

Le {o> “he, i rN pb: a dl) REGION 6¢ Aig RUF rede! J Vw. hg Genser . 
: v |» | 8 

| : 
; 

= (ee : “te , }~ ee. ae —< Rad BO) t 6 See ae 
aN . ES T ey 

| | S| 
o =s s an fee) er md YS d i 

AND Avay Pg ado To/o00 #tET Ag be, ol A feo 
3 : mean BS 3 S{ | 8 

|_s6* | S 
LP OO £> « Le Q ~ Jen bs Shea (t oh of? TALLINE RO! 92 Vu id SBE Memesipikwag 

anes 2 as, | nt 

; 
5 . - mh EAB dt WS © 9 ‘ soot bh nal hake fo} SUPERIOR) uNDERLAID BY CRYST? 1 ECGS $ 

SO es i x Rl oe 

| 
ff 

ote 
. “VY . Hock Be xe d <a = : 

at y. ~ BY ¥ Sage ty de pha > 
; —_L-~ “a Af got! i | 4 

ok g ) r 
\ , oo are ee oh a ee Sos a on P 9h cL 

\ od 
L- eS ae & insane es ) Say A ns 3 | 2 

t | 

Ryaragon on sunk 8. y } 7 ; 
eS 

oe = 
' ace des ag 

mn 
L 

| ak 

rug, DL 0 ( Eee ry 9 V me wes Slit mR IF Ty Zoos KS } 
4 —(F = 1 2 

6 ) 
PVA ~ sa) y : VG Tees UN 9 ¢) Ri : D EL es > Vrenii Real. id { x =i qd 

a Dz, = 5 o 
~X/ + Jf ~ le E xX a D aj a ¢ a Oo Ss : e § 4 22 ¢ Nok 

fe 30’ | | 

| 

Na \ 
Wie \V 

3 
5 

f * i 

< 
, 

~~ Yeu n S : Ff € :) g\ = 
) ¥ a Ne Dicte 2 rT = é Seg 

Nou ( i 
| \ A 

. p ack 
: Bo ee ee an) a OVER UN ICSC BAN META Orr “ee 5 x : ey yy | ea 

oo Rum Ba oe “££ = 

rc 
. % 

es 
| | 

S 
- 

ies +f" an 
mais! Sirits “eel 

ys 
Sér R r 4 a lapids $ 

d 2 Q> Nie 
| i 3 

Osakly ‘YY x < POL Sg 2 a H OCCASIONAL pro ping A Se ny se ¢ . gr ie hy Potumptomee 1% 

° > @ 
~ BO. 

ROTRUSIONs \ } \ se 
\ 4\> 

| | 

| 
v + Q 

nF é 
\ we SF 2 eae oe 6 Vy ej 

a 
Or ie j AF sews Grncdhather Bull Bgl 

* x 4s): 9 
| | 7 

’ 
\ 

Oe \ ee as . (igs : 
es ? paste Prag Ko 

. ya 9s 
| 5 

| 30 cM gem 
a > A, » 2 Use SS i N & } f o ys SGRANITE & ory ioWegue in 7 | {ae \ ena eo 

a . : A » o> | 1 

| 
tS . G a 

¥ & ee s ee: ual i / , LY i" = juppite 5 MgtKs/ ys Nae y ar 
/ F mam ys — Chambers I J | | 

- a 

=X 2 Y f¥ / ¢ m~ Jay 
5 

/ a ~< x 4 | 

qt Se, g ’ 6 i ? : 
_- es sp mm la A st m NS Ka We . Beall ray) 

y a ET yt ies | | | 

| 

Fy ¥ \ he hy / be eget f \ eS / 
ia & 1 5 

| | 
i ® a 

(lear om 
/ u 

1) LR Arinftipigers Rapids ~< ye ae 
% S 

e 
qd ‘ 

| | : Pahah Titan Lp y Y . _-e- ’ Lee ; SAN / J Yay Rie. Sy 2 a” y Sou a se 2D 58) Py 
¢ < ~ i cit ethos 48 sat : 

1 
. 

\ D 
¥ 4 a 6% 

: \ y eee 
= % Fo 

\i4 Sy id EE rater | |-45° | | 

6 
» 71 Sil, . A >» Haglfapits 7 — § (4 > - CY lta OE ig Bult Palle 4 

a . kegs) Y Kon \ 8 j 4 

; : “ea 
« gr » ) . | i ae iN wd) 54 LES iS) <e “Renny QI Ass / ‘ me yc Si 

| {| 
: Y s 

- were PY i iagy Ot of A Gh eee ¥ ippewe ¥ y : Yi . tle Bull Fs 
GP se 

& & | 5 

| 1 
Se / et ; 6 ¥ iso" oe ee CM Maroon Se 

4 \ ee ; x ae Sy te 3 a Bull Fale 4 k D> o 4 Fal ee oe 5 )) \ 4 

ba » QW § - 
‘ o> , 9), che Sp! He Des aes } rN : / TS, \ = ors 

a AG) i ie 

j 1| so 
s 

> A North Hopp 
HSS Thats SS) AN vs fare 3M fF 5 aN . tug) Jf Sv 3 

eae 
AA ys i ‘< & <= | * 

45° - ‘ a 2 CQranayor s oO se P } yisulae wi ) 7 a ) ON “ Sa : £2 <a faire B A Yay / "3 “Ss 
/ S f fo » f we a S | is 

i 
Ah Ps or Black Oak L, 

xe york 
- = = . . Reet 4) *3, soa y ‘e pes WS ay aA \\ 

r » lj we ¢ 
; a { 

5 
6 Rd 

| | i 

| 
oe 4, a 

Sout 
o) =| ea Bee AON TEL [ . Or ) 

KAK } 7 
7 : & ( 

fe 
3 

a Ly Witadan 
“eRe eo  oties re <s ry b " ee ‘\ aay 

§ { ‘ o ey ee 

| 
i J X 

&. ae ue 5 be 
6 } 4 

« RS L 
my ies 

i i 

— é ce Qe - i See? FG x) my \ 5 YA i < See ; SACs 
\ an 

CATR 
| 

| 
- Hy ‘ Rk Lony ee he, eve p , Seer aee\\ me Ne A . e J . % yo 

a) WK nee x Yee } i Pee 
: | of 

Thedi L. * 
\Y 8 \ ( ee ¥ ps an ie ‘i i F Ce s 

\ Q “i § & nN af 4 iran Bey “~~ J~)™ 
ao 

ty : orm Fee Mitakanee 1. é = a EO en NO 4) } Se \ wf 
o ET os : ee \s P = ieee A gee i 

S 
~ Are we & 1D ee aay Cea ie ‘ C \ y 

i POBriney Seat — A y F Pat eS a il : 

= < eel. obs aw ra > NRO eS O Ae is : Baie | 

oy 
yy % Rapid aes ; ; 

Vakant B. Re Nie?) gs ’ Ng Me GN Si fp { 5 PV Stith Ror Vf NE \ Sn Grand Raprds ze a f ca il La ck olen. 1 6 \| 2 ; 

; 
! 

eal . Cian 
ile Cee ae ae Re eos Dany, A 

A iat > f KeGrignons_ 
ip | fo 5h Poems: ) 

| 2 

oh wt ~ E  g ea a SN Sw fx a if fy EY ae a 

= 
FAD by fiat rapier TB - ae oe ey ‘ _— os ’ Ta ee ee Voge - oo) S e 2 

Ss ~Z r [eS / ae oe ernie” Qy | jaatenns 

so | 
a ai WW) =e oe x as mW 3 a ae je \ ee SE a ~ RP y) ‘> 2 a 3 

. fe if pa 2) / d arr 
| testing 

© fe: hey) ss RCE a ee Vo xh os, : : uprens 
| [taf foXmaste 

ie 

\j 
ci aly =e 3 Ve ~~ wow . Ss a(S Cs PF 

inate 
x i 24 ‘ee see X\ a < 

| 

, ae fae => ay <) eS ann ‘i NOE eS e 4 mm ~~ a 
( 

ae) er oy Ne aS 

Nt 8 grant ag AR wales ——  - N Us ay be 5 ~y aa cat r & eee 

| TABLE OF COLORS. 
Q. I & Zia Bicuk ) ¥ a begs ear MS Genii: pe * S aN SEN A | is By +" ts ‘A > ; 

oe < see os f vy, Cx eM oe oe ae aa nie 

j 
» ROCKS. 

Se Rin, DOP Qa 4 hee 
. VOR SW Loki § an 3 He gS ee crak Sete ts, > 5 — a 

i \ COLORS OF THE METAMORPHIC ROCKS 
anes: war 4 ve Ce 

\ 
(Ose Vie Bx Sp " ra i ase Snisy ae EE ask = ite ae ys fen! Cree RR : 

i; t i ‘ ic ing occusionally with 
aN UY bs & 

i So 
() ' NCS ‘ ED oo pete ab aL a oO 7 ei SS 

a ; 

3 Hornblenitic, Argillaccous and Silicious Slates; alternating 

Si 2 me Bees 
: Sr. Sa eg at eS Ge = A ; s i Bee ‘ 

| Gases. 
ad a MN thse i acs uihiy i fe D) WN) AN RN eS Si ae 

‘  Bedded Trp und Porplyrees ae ties See re a 1 oo. 4 % g 
aes —) eas a ne Daeg ee ee roe i peso dliaeals XN a \Y P J opis 

a 

B ons /sertesctcauedateatomeriel ts Paar PRE er Ve 8 ome Na = Oieve 
ey) tis NRE SK) . _ Sioa. > 7% eee of Sheboygan 

a 

: 
er - mA GS © 352 ReeS 4 : ‘i or ONG fie 3) | " x eS ee ee a Fy ORS 

ie 5 

eo | oh Sa ieee a i ey - Se BE : =| of 

aie. Pye " eae . 
2 

"I > e re a 9 ae a eo — rs Rat or Root Ry 4 =) \\ fe 
Y 

“ a ; we ae eS ag = Nite 4G i | en 

eT rr er ees ROCKS 
hati 8 Pe a Sy GF aS A ey ee AS . a mary o: | ia 

a cme ne ea ; Lh, free MO AX ; ie Le US CO Ws se a ae ; i 

S bts qs 
a 

ake aie Of (Nee ON a y a ERs nD < a | 30 a 

Gp aa Da Se EN (Garton Y 4 OTe aneey Re Vo one Sree SG ais 2 = 

Cp 9 % 1 © 7 J 
\ _—-— 

Y a re a aa i ( 7X & J > a i “4 

a er g e. ¢6 
4 

as of — OOS ser fie! ek ce \ d} / P= 
4 % « 

wn ak 
2 ) Cy Ora! 

\| 7 

! Trup Rocks 
a neh OKO = => 4— area” RY Gwss 1 OWA Geo ae / P I Go a ae iti ea 

= | “= 

a eueee “ oe ~ HH. 2B OUWN DA RY a 1 = ae i / 
j iS 

¢ # a SR 1) fe ¢ 
| 

} 
= — —3>-—: “is fakiyag WO R 7H if \ ~ )\-—S - et 4 3 $ 

é ; a LO Ba y 
|| | ; 

il 

=a on; 
a3 a ed 

2 5 Ks a ie apes A R $ ; 
~ 85 a 

See aa e¢ 
1] 

hoe 
a : o> Wo B 

7 \ es Co ee PCO ot ¥ 
ake x poe) aM Sc 

«lI a 

{| COLORS OF THE INTRUSIVE DIKES ome 4 € ok LB xX €. alo \ @ x ; ~~ Y SS _ @ sa \ >» SK ; ‘ = PR J é PQ no ¢ “4 } eS 

t —_ 
cs ra 

: 
1. Alberoea 

aid ie | oe Ni & : ah, ow i 
.f as 

2 i 

Be cr mater content tment wt PR. HK (Hd ie “4 RY nae tt Oa ER 5 a 4 ; Ai | 

SS hives. 
D- : o e ' PR 

. ae fe ) SC aS A a ; . ¢ 
+ 

= 
& \e to Oy soem \ \ . ay Py Se i, a. 3am LER. se ey ES te: ‘ * \ Hea 

| 

7 : 
” 

ES nce r ay YL § i. 0) eter A A Ayr j 
i as 

f 

H | oo in Metamorphic Rocks. ; wee je S % 
\ a \ \. \ may 

Se : a St 7 Uy ‘ e Ng bao) Seed 
~~ Los s } , T ee it . a 

aa = 

bey 
\ 

5 sion CR RnB MIS, 4 xe a BD }) se00§z- 7 oo 
, 

| \ ay ee mae ee Nee 2 |; 

H | Narrow Dikes of Busalt and Greenstone traversing Metamorphic Rocks A E ¥y ee 5 
ff f i) 

Ou ar & a Agee ce ee ‘ea bern 'Nenigtegt: & Ct 7 ae J Red | 4 w 
| 3 

| | i orphic und Trap Rocks. 
Qe de 

$4 at 
& D XN Berio Oy Pp anes SS ae Pye: By Ve; 

S 7 aed Wt. \ 
o } | a 

Dikes of Felspar in Metame 

: 4 Sy f Se — O 4 . me ‘<a ma Se tay ae ee Nahe : so Hae *F ‘ma ; te] | aon 

| 

x \ y > 
O 

> Vong , eo! AD B ING, BEDS, 0: of Ne: - \eas a )* ay. J o ) : 
# 

hen 
/ 

div, 
q en Re a 

raed 
} 

| 

co 

eae 4 
> < 

iy, (cate ing 
Fee Ne ea ea LD, 5 se) wo f of Rochester 

| " 

eam 
{ ~ 

Q A Ye. / SF Z AA we M ESIA i 1 MESTONE mm Br} cme 7 2 2 “kgeinted 
| a 

| Res ye — NON mie AN rice ee RR nes Se a NO : it) vA ee 

/ 

a 
Cd 

( ‘wae Moya Bae ae eee fo ae / fe Speman So ¥ Np lanesvillg 
os 

et 

\ yf / 
aa 1 i ik wha, 

) 
4 2 Sk ? “3 4 ee ye sd pe Sue aa 

ae PS ¢ ‘ - fa 2 
| I % 

: 

1M Ons 
q a: ry. ¢ Sg A) , yp Repay Nae. 

: i > 
4 

aH A 

% 
el 

p Gutter . 
ce 

: JF < 
cf 2 

- S . ¥ 
6 q i nee incole | | eee 8 rs J er 

a 20 la 

| 
‘ a v DD) phy . oN , ; 7 ese 

agi sso 
| 

A oF oO & iS D 
@ 

6 
Pato Maik: PE OR Ae, 7 z Liity o1s Sr 3 fs 

| : 

/ 
~ ) % 

e@ A 
= % F re Oe Bie 

a \ Dune Zea reo er ft TH : : \ 
2 | 

} 

; wt ~ 
@ 

: 
; rT mee z s a 

. ( é J 
a 

| 
3 ~ < € Car SJ Ks z ° oO 

é ~ WS r i foe 
J ’, 4? . 

a: | | | a 

} 
§ 

a 
v San} & > 

4 ON 5 J 
y So oR oot beh Fi 

¥ fe Ps ie . | 
t | 1 

' 2 \ ° 2 OX? Oo tay ey o vnc YM, Pe RES A> i 2 $ : 
|| -/ oa 

$0’ - 8 : s G 
5 

7 Od x \ queryucon be ty SO ee 
‘eca Hs a , 

7 * 

. - 2 ‘nos 
° 

: 
5 wy 4 a Ss <2 a oY, th 

Woe i ees 
I qT = 

gree Sf 2 

¢< > Pe, / 2, 7 a HCAS 

i - \ C 
\| | 

’ 
< 

& 
> > of, Ke, 284 i s WA) oo 

a 
\ 

| 4 

G 
& 

f j Oye A ON 4 "Vitey ce @ 5 4 oa 3% Plant Ny 
‘ La { ; 

} 5 a 

J 
cans i — Ne ee 14 Qa sveg 

: err ah | oe i oe 

} 
Cp 

153g 

f G R 
Mi 

; : 

5 SS 
pay ; S Nee a oe SRS sl ON oi § \ i ad 

A 
—P 

= Z Sarria 

\ 
b 

¥ ali (re optakog )) 
e 

5 
LD 5 a 

ag 

Bele : 
rN gee ee : : Ae &, 7 Dag a) U nor) Mh 

vf D cuicash : mY 

e226 
‘ pg tee 

\ ENG te V Geer ater, Ca Ne mane J K J 

k ee 

= ae BAREIS 
‘a, XQ ay SN oO G Loko 

iF : Sa 
‘ \ 

( é 
ae z aN z . 2 hide? 

ere y oy N 4 or S : 5 ae bef wd 
a 

a f 
Cabinet, 

ae 

42° 
! ¥ 

Pas tale a Spee = 
> % 4 > ‘ : jaye 

a (re, - — 
. 2 

a 

Wood Hille 
sti te A aN Riise eee 

oe p Ope), oe ‘ Y A Ss 

I 
pee 

! 
é 

5 faut to 4 
as 5 as 

Z 
MY 

f 

{ 
PY 

oe SSS oe See co i / WN > ls wdioahigha Rice SS — 
we Nw i <p \ v af ie) PE 

YY R ’ ce | } 

| £ | tee 3 

| 
ne 

a eee ey on a ( w Spy, Te ef We Dak hs it \ fo ' Vom XK Bee Ot 
e| 2 : | a 

: 4 
oi 

CAs ae ORD q ore ij { 

per — ne Clear a, ? y i J 
: a ’ nD & 

- 
oe — 

mood r \ 
a ? 

Se, tnd 
os : cs x oe Se, \ wt iy , / ( \) ; f oe 

3 30 a 

1 
) 

. wees ea 5 Tota # \ 
City © S\_aefork English 2. \ pert F f a a Ws 

hay, f 
“ 

2 \E | | | i 

; SEE gS te, ( ‘ 

&. : 
op ; 4 : 

| 
Z 2 | Mi 

\ vs | fa : : — CO CN ae s fi | fe 

. 6 : Se , Raccoon B fa Pry A) x ih 2. SUEY ‘ Gener aI 
Bie ce va) %, Ln : \| ee 

wt 
Fem :. @ h i‘ : 8 ~ r weld ee 

ea ) “ Bere pis 4 (UpMuscatine Qty FEA ° Rockport’ 
9 tan Ja 

Meey, ss, r }/ |E . | ' 

30 

N al ee 5 NA dete Rock a ‘ 
» > oe ( 

\ TV ieragopin ; / A z | ie - 

es q ; 
‘A yo tL, a : VU a So w 

a < yaela PY DY germs g 
1 & =) { / —a3— i ( 

y 
Ps 

% wy 
p~ : KS Lan: 3 i KA) gi: 

j 
Vy Ne t 5 / — \| af a 

, (a 
‘ 

Ri oy SON Finosville AD) olsealdg = ane Pac PN b Freddie. ti ris BY 
XN Wy \ ee F { ~ si \2 | (a 

nr fh SS Goh 
poe een 

aK: XY eae x : f \ ) eels | is 

\ cee 
. 5 

ait ee aig 
4 

$ =a gd \\ 

s / —————- 

: 
bee Sa br 

2» 0, ee b . e : i : € ? : ~ (fone aye oP 
Pa er 

7G wy : 

ley | 
s 

3 OD, Wapelt 2 X 
. ee \ ) Z 

. ° 

Ae 7 ‘ | ; 7 . 
: Ay % 3 rr ra ea XK , 

Vv i f \ Se 
y e c | Zz 

a\\ ate : 

o Hddyville fe. | a 
z 

J \ aa 
aI 2 I = 

Scion Y i oie ; Rega sk cael 
y 

X WR rors Be } 
pena \ \ 

ai 3S | a 

% > 
Pw 

ar Root *. Site 
4 

* v < ‘ ‘ 
Chillicothe 5 x 

3) \E t 

a C] Bx Be 
SU oe ee Same ES 

Fol SP - 
3 \ ; sca \ Yee. OC 

s\ A 
a \> I 

e) ed Pye 
Re BEST 

“9 
. 2 ; : \ 5 

\ \ 
| <i | ‘i 

Pee, S J t ‘ a 
‘ va vf 9 Oeunsra a . z © 

| a z |> | q 

Wir. : J. + re : ) sees : 
ee SAS 

és CAgency m = dy oes ee ~ 

ae \ os 
a | : : 

a 
. \\ k 7 sp ae 

ae ee E Q 
‘ 8 oO Se PS } 

te, 
oh a 

s/ | | pat 

x 5 
; e 

Qlowaril ; Mb \ ) 
ee ft . 

| 
‘ 

i) epel Fg Gu bee oe spayy.. 0.3 © a ; | I 

y) : Mepis g 
: 5 eA 

D a Washington, 3 \, 2a / : ' yy ( L 5 ar ex 
4 

f 

WA aot 
Snare TlA ON prt ey yy nonted FN al | % 

Cie eH Fait Se: : G é —e Sout Fog cea ie, Gand ree oa = & 
oN sg 3 ’ 

} sie QO, BO fo ARS Fe 5 ‘ 
STI Ni pba) f 

Z j . Z ee 3] \ 30° % 

Taken eh, Weems Af ees a is i 2 : c , . 
; te of 1 

\ as Z \ e 
pas 

( v3 ete eM Ce Befiea Rares: Jaa 
= s 

. “( eae | 
dl 

. : OP Sai 

ZADN ; 
A Or: r | 

a 

\ - : 
ane ake 

eee tN =< Us, CD 
/ 

( Mackinaw i Zs | 
} 

| ei 

Lower Oven sland) R 
a ep Form wl a mop IOWA a \ ong lena? a * owe a - 

~~ 
4 v Ly sa 

| , 

=\ y § fe 
nee x OU T a BC 

( nS be &, 2 xd 4 | 
J 

J \ 
| 

| a 

C AY ; 

SS j ee ; poerece | 7° =~ } oe Va 
| 

It ? 

30 
i S }3y 

Sea VS ; “ Peg 
ays Me (L de 

| 
1] a 

tina, 3 
i 

aY yy ) eel Be ; epi oi Aa eye hart of rie 
| 

| i 

/ e: 
; 

" 
Z e A ®, a 

: ~— 
- f | 

| 
} ‘a 

) SAN 
s §S& § 

, s 
ee e | 

| a 

y is é pay 
: eo 

¢ 
M3 a B ~ 

Bes 
1 t £ y) 

sot 
\ 

} 
| ; 

( Xk 3 
ep) YY os ¢ y * ; \ Ce , 

i Poo?! ou Sarg, DSS 
| 

: 

» | 
- & xis S 3) Vere ys u ® ei 

“ > 
Q *% ee, Ny We ’ | 

We 

S 4 $ 
k . - 

4, 
3 

= CS \ 

i 
/ © OF yy Ne, s 

%) > 
(is a, 

; f/f 
i 

/ 

a 

. 3! 
> Ysera 3 z ee a ea Ne 

os : sf 
{ 

| 
ise 

< 
gs 2 $ 3 : 

> 
| \ 

ne 

\ eo ay I %," rg 9 mad shoe x Be b 
f zs Yb Beardstown \ A) \ 

eaanae 
| 1 : 

\ Pd Nenahew By 
‘ : & q (oR 

Cis f 5 bs 

‘ f 

pe r 
vad 

s§ Se 

Ci ’x ; ; : eee: 
ee ea al 

s 5} Sie SS tole 2 % ‘ 
BS ger G, % x NUL ueredosia aX SPRINGPIELD 

. ee Fs re 4 

| 
as ‘ 

RFS 6: $ t 
: 

~ A P L— Ss 
nn eae Sagas ! rick, a 

\ 5 e C Ane 3 3 ce x AVite) alee fe XS 
»N A Spas aba aes — 

aS ai sia, Cs | a 

i 
x Oe Mp |; : Myr iy e ; 2 eis aa se re ini 

a he eae 
é ag dese hee ile tap ; ts 

a 
ah 7 a eee fe igs) sy RN Fike 

Pe a Le ee 

o a Cit ih , ©. NN FRR ootey? O15 FR oI Soe Sy pS ey ae eo —— sin 

> Sl 

OW NSN SAS: tot ON Gea Mag 3) . 
isin! 

— Thititiold REL ce no ae UN LT ev ete ea . 

eit BO fie \t ence eae eel een mh ie /\ Cc”  6ROrO Clem sama Oem 

1 «TABLE OF COLORS. dep OE - Pe iar 7 ge LORE ER Ree, OY ia g 
aN ese \ pete a fe oy ae ae 

RN pErosiTs. = OF 8 OE 
< ee Se SERRE TL \ 2 \ it 

7 * 7 ‘ a ti ie | 

E SOLORS OF THE SUPERFIC 
- a \ od 

De ON eaten © VED nae oe SRY ee Cina 
/ aS ee 

1 

ai SEort > @ ae a $3 ar 
re caves nog ates rey <P eS ar oe \ a : S aN eam CC a Sob opie 

} b| Ne Ss 

i > 
| - 

ea, (amr renin. Sf ae iets ee a Sea) TE pe D US fame EASY ra Uf er 
F 

|) 

> = Bed Clays,and Marte, [DRAFT | 8 pw : st . i 5 ees 2 Spee pe ee Ss \ ry 
“Fork oF r X sa 

: 
A 

| ‘ 

, = 7 svaeapah meena | 
; $ re et 1 * ho key ) Bik gr South 

: \ . ) 
ey ae 

| e 

ee AF er e loc abil ares : S \ Ce ee are ¥ b C S 3 oy Long Brat OSanta Fe y | \ Ap J i p Y ry: ) M I N N KE S O A: i | a 

eo, COLORS AND SUPERPOSITION OF THE FOSSILIFEROUS STRATA. senpoo See Eo Pea oe tain POS 
+. t Cres \ \\ e = nae 

\| ig ee 

Tt cnet algae Inccernu dmmonite| CRETACEOUS "a CPrdite lity Owensville Gebreato b (7 rs 7 : d ¢ 
‘} ay 

5 : ; : i a 

| i fie FT oer or 
as rh Ola Natrol Re Si a = ER A a “y| ve Exhibiting, also, the extension of the lowa Coal-field into Missouri, i ie 

} Upper Missouri. 
see Ki 

SOx? . OP i (-. \ 9 jasit ‘ \ \ OF i 
¥ : : Sesion Raat 5 

ij ’ 

| icy tick Bada of : — ae ’ frist » fw £ ima © é r | =.) a and its relation to the Illinois Coal-field. i a 

Soediuunad Copies 
Paget’ op) [PER = fe VoL sian gat y j ts FP rato \ A as i eee Ne ses 

! re 

Foran wort COAT MRSRURES. ( IS ct leo ; a . is a Us Boonton . QYoungers 
ye ef ae 

/ jf eae a 
‘ 

; 

Mee tes utcete nate Bed of Limestone yest ae OP West BY BG cas? (Pao 
Qe ons BS ae ee is ‘ 1 + a Trevo | ; S a? Cy é Constructed from observations by the 

e 

(ydraulic Cemen 
oy 

° : ap ai 4 7 
Y Crappy haus . 3 

oe ee Ak * 
(on™ Xe 

. 
Veep 

Septeria. anes NX Tndependenge? 
“ 5 an ES) : f sp aes Ax Lewisfon\ ; Pw, \ 4 

: _ | 

a | a 4, \ 4 rs fee po ee” NES Frcs yg fap SRT, & Ravin UNITED STATES GEOLOGICAL CORPS, | 

| YOREDALE SERIES Formation of the Vicnity(| \Upper Series. cARBONTFEROUS f) ; . | | : Rese Lr Cael 2 > Little Salitie-g SN oh we a Z < 4 E ~S . ~ b SS ea 
{ 

| 

ER SCAR LIMESTONE. Seminaree” 5, (her Sale a 7a j ( f - CG og as eos a as Mt Vernon y\4 fishvill S S fi (; eae pie i, wy > é 9 Csr “of AZ i rbonniere )y } 
Under instructions from the Secretary of the Treasury, 

Mosisnppi. 
$ itd eae ges se RP oo \ ie ae gy) Gp OR e Ve 

ee wes 
qT 

} 2 ai, 
{ cae} Cuil T8880 pte ON bet €> ‘3 

x 7 TN 
I 

Wiper Coraloid Limestort 
5 ¢ ( SS ales. earl AF ee \ pers geen) wo : wr; Ae NS aX Meet, Hd ( (4 b) 

BY DAVID DALE OWEN, M.D. 
7 

| , i Shelt Beds. \DEVONIAN PE- 
|Z wi ” ae ol x o Oe get . eer es PRY 1) SY {\ Pb Mipats— 

s - 
I 

HAMILTON GROUP Coan Valley Fn ign: 
\ | | ei) 

eS 
ste Vv i aw) Aff ore Rega) §r\nouts (anor 

Principal Geologist. 
F | 

en a -ower Coraline Be 
“ 

y 5 P . 7 
9 rt G “a . Neuer bf River hee / 

7 5 

ONONDAGA Jame li or ine Bede 
x \ , oe 

ee eg. . Ay. 3 10: ae ae rt + ae a) StAUba ; ices j 
ee 

30 f 

STONB. 

; 

3 ———— 3 Soy Tew Wah Or CO Potne \ m 

4 i 
Re 

TN) orutline and Pmtwne-\ TUPPER SILURIAN Mad 
2 

. —S yy Osage ~ ? ys % 2s Py ) Parractedfe fei 
Middle, Northern and Northeastern Minnesota, 

Re 

GROUP ONONDAGA Upper Magoesian see Bade [Penton: OAS | Lo Se . 
ae )  % vy a; iS 

ee | 

; LIMESTONE IN PART?) Limestone Fr ‘ae bo LOWER SILURIAN 
se nay | e La Ge 

e 
aw ‘ oe OF egemiec > 

BY J.G.NORWOOD, M.D. 
u |, 

od Ges nines: arihew a Wiseoxibs ‘hell Beds. PERIOD. 
fo | aa Ce a y 

fe Ay f na = oy 4 Sy 2 $$$ _______ 

y 

LIMESTONE. i 
ae i a; Ws ree ee. Jf , BI} NS 

§ 
Assistant Geologist. 

qT 

( : usually whin eee et j SG} ba 
‘ 7} ¥ Stee 

Reais SS 
Hiecae 

Upper Sandstone of ee ae re ——— 
t= (— =F en 2 Oe Ps as 2 

B » # \ 3 pe 
Da 

i. — eB 
{ ti 

CALCIFEROUS SAND caeat2 iron (eeniOD. 
4 oper Bk, erg Riv = Ye Ad nee y Z i ¢ eZ ¢ 

The greater part of the Southern Shore of Lake Superior, in Wisconsin, {i Kg 

ONE OF NEWYORK, Lower Magnesian sae Piainis 
e 

N ( - inig POS 6 Luscun@ta r 
iy, \ 

; 

| 

Pe OF NEW, Limestone of awa Dato ie 
Ys : ow rea wee . : £ a [eae Lee e hae i 

~ BY COL. CHAS WHITTLESEY. 
| ! 

nd Wome particles disseminated 
BOS. 

s Z 
\ f o ( ( 5 { f 2 

| 

Re \S A. 3 tz, ; (nN x i } Hf } sa (a a ( 

ae : 

pegs 
TNSy g ae FS a jae? a? ( 

5 

i 
oy US ; DY BOO? yh phe Poe, Re gel eh ns 

1851. 
= | 

| 
Soft fine Sandstones 

¢ Pa, ee §) 4 Vit Erie Ae : / 
i: 

H 
ee a 

Batesv Meg Bi PY 

Statute Miles 
oe 

| 

| . 
pper thilobite beds, E 

cal ng, io = 

PROSE, ee ea 

i a Sendstns py ~ bak ieenson. 
or Me By 

 — tv 4 

os : 

ac aceriar teke pees Fe Gren Barth. { PERIOD. 
Bee ag ly 

/ 
f q 

— 
ey a 

| OF NEW . Ve fo Le rin re 
oe wt && 

; —_ Sa penance 
oa 89 so ag ne ne 

} 
i I rasgnile : 

yy J : 

—— 
, 

— meen 

| 
oar rer py Bade 

f —4._f welteaimeeee 
ST = oo Steet, ae 

Engraved bv W.8mith Wash 

be dl Zn Sogn oe aietiie Re ee ee 30 93 Jo’ 92 
- 

—_—- —— 

30 

; 

y 95° 

7 

le 30 | 
. = ‘ : oer x 

iaee| ai 
| ne rc ill, Fs 4



oe ‘are 

Reser 
4 ae ce yi 

ee BU agen eg Ah ee) mens aN 4 ley Seagged . 

PU. sees 5 eee ug
 te ee SRE rarey fe 

Oe et ee er re eight ea Vee ae 

ee i ie ea 
Sak lane eae 

es ae aes Sef nae eet 

ae = Per ieee eee eats Sate tee ee ea 

Bm iy ace pan se ese lay cos trees Peat cae ont ane 

ih carat Roe [eR Ot ieee ene rete (a E 

Oni oa sate Dsante ee gee e er 7 % ieee tei BE eo ds seen (ee i 

erases ota te ceteris Ht eS ss Bae SMMC D RN ce yi 4h, 1 

ee :, aa cs nee ag ; ee Feces 5) See 

ed Sere eae se ere : rere see ew 
ee oat 

ir ae a a 
¥ i . 

eC ee 7 ee a 1 

Be ye ee Bice kt tae coo 
rw treat 5 ees Seca 

ne sis tHe Pe cae i er ath rela settee apace ! 

ptt wal dt \. " 
; 

ae gal oUt a eal 

re ‘ ea 
AOE Ge ee 

er ae F ae : 
a . 

bats eae eee 

re 7: 

pi ees 

7 co ‘ a 

A oie ees 

Bis aa 

ee 

em es 

ee 

a 6 | 

“jie 

he ee Ls * 

; site 

ee 
a 

eg: 

a : 
i 

‘0-75 ae 

Mma) bs EPS : 

F 
+e 

meric: 5 
: 

NS ane 

Beara ili > 
= 

3% 

Bas 

‘has 

ea 

ee 

Seay), 
; 

2 

es: 

- 

dae : 

; a 

iM ic 

‘ 

Bees 

Be 

es Bas 

aa 

re 

a 

rl se 3 
erie sonic Es 

ag 

Bees). 

a ee ; 

ail 

Be» y 

: 
wie 

piesa =. 

al 

Bg 

if 

eet: 

a 

aaa 

ie 

Bip a! 

ay 

er 2 Kes 

aa 

rae 

: 
cay 

‘ pees 0 

if 

aso 

i 
» ie 

nl me 
: 

Ua 

apes 
' 

: 

angi 

eee cs 
: 

3 

Bee os ; 7 

ae’ 

Rea 7 

ie 

ay! é 

. 

em 2s 

1 ot 

me ft ae ‘ 

’ 
> 

k tn _ 

Ey ty ; 

1 ane im 9 

ai BEA 

: cit a 

a 
1 

eres 

ees 

i: 

=a 

= Begece oe cy 

eam 

: a: Fog 
; 

a 

indy as eh 2 

te = 

ti Ante 

: oe 

ee 
| Sa 

Rapereleee 7/8 

a 

mares: 

te : , aE 

pede 

ee 

ee ee 

a 

Bg ro comet sen BN aig oh 

ya 

Br tis 5 o 
iis Sue cl ea 

pean th ae meme ah be ; Fogo ae 

Braet ns. Sa eh vc Bers SAE gee as ; 4s Sat al acd 2 

yo 
ae Pe. 

. Fetes 8 ae An CL ae aemaeter ete Mer 
eae - 

BR iad a MT SNe cede Cy Oana 8 9p bose jcde ee 
La RRC 6 ee Sn a



Poe ee Toe Presi sue Te 

Eerie ie ea eer Pesta grea sat SEI Lc 

eee i eras fic cree oy ean Paha ae Mies 

Mee ere nee ae! ne tt Aba kee eet Re rae Waa Cae 
; 

See he eres ae et ye arm (oes oe. yee ie pea, Seep At ak 

Petes os are 32 Sg pare acs ap wes Lice emer eee ea 

ee Ree Nye te 
(ke io oS 2 ME nea ee 

Bre as Poe a Pee oda ales ee a areas ei fi Sie toars es ese 

MR 91th 
s a S SES Segoe ee 

Beer se ene 
eae 

ER le 

Pea be re Lo 
5 7 see ee in ee Var a 

rere eine ems 
FRET oo eae 

aria fae eB 

3 : oe mea te 3 

Pes cme): 

ein ft, Sep atih eee 

Pepe i ice NY 
: ; we ite hen 

Brea rele 1 sty 
ad 

: : yah Parana ay Miele 

Bes nt 
: 

Jee hy 335s Sees 

eae.) 
, 

S pee , 

Resi 

Shel ae 

Beith. 

ats eet a 

af 
a 

haz Si 

ect 

: 5 es 

ey 

ste a 

ai et 
: 

oe 

Paley 

5 Seng 

Ba 
/ 

+ 

ot 

% 
ae 

bigs 

»:) dine 

> 

: 
a 

he 

: 2 ie 

Rh 

~ hee 

Ke. 

ie 

Ets . 
. 

Tae 

Fi 

ae 

Ra ; 

; ‘ae 

mete: 

Jp ae 

By * 

| ioe 

ao 

Bs 

ee 

“eel 

ae 

7 ae 

BS 

aa 

ae ' : 
- oe 

au F 

ae 

esr 

(gee 

4 oe 

“4 ie 

ei ie 

ils 

Bee 

ae 

Bie: = ( 
: 

Ah 

Bp: 
: 

“ied 

ee 

(it ae 

‘9 See 
: 

Ee 

ee. : 

i a 

oh 

5 ie 

eee 

= ra Ke 

Rs! 

cic 

Bin ee 

ie 

a 7 

. oe 

Roeee tin 
4 

ve 

ak eee 

; rie 

Pal ech el al 

Ne 

i 

eal 

i ; 

eae wea 

Peel. i 
. 

e Re 

Rais 
; 

4 ee 

one 

ae 

peas fs ei : 

re ae 

ie ; F 

eee 

pees) ict 5 

: SID hte S aes 

Beda ie y 5 
7 pasar S 

Fee ¥ ; 
sh, Seni 

f = 

: 3 i te: a 

Seen - : 
Fo eee ree 

Bee phat caer * 
: 

E i . i ih ae aa ey elm 

ei 2 
; ; 

ae 

ans eae eee t 
: ; ‘5, ORS Sh see 

ec 
ok Shep a8. eee 

Sct Ge eae oun = 
: es Al ao 

rh rp ieee ete 
Seat ee sighs See dry MG aa 

peaiele Midivisige compe favo 5 2 ps ie BR es ae fra Tica 2 ae alae 

ate ai aa Naas te Sa gee Poe ah ees 

alles coe be tata ls AOL gi 
ai



i 2a Pana ces 
scent F Fisted ee ee io en ir mea 

ese wes a ies men: ot ne See eed 
pee Rae awia eine’ Se hea TI ites lee a) gate Sete sae 

PMR ee Wie test te Ee ih Sol ah eras ETA ag 
ATE | "i a eae ee a seeate taeet PRTSESNS athe 

eg man Ss, eee nee ec See ee 
Reet cee payer Seas ee nh hapten ae eee Ped a 
Mie uhatee SO aie. fe et, ne 

. Res one See. OMe eer re Nea uke a eae Ne Re eee A 
REL neater) ee eee ee ee Oe rat Mca Oe IG Aiea Ae te ie 2 eet alo Se 

Pe emer a ohne am pee ope re, CRE aera 
BRR Bea sie eee Fie ee ee ; r; ‘ one Lam Stee ann ee 
ia Se Saal eel ed Cee TENORS SUE Ceara 7, ed eae aa 

ee perenne > ¢ Age oh aay * a a: Pane a) ah 

: ea Peers eee Sree aa ho 8.231: eee eye ae Saha See oe ar 
ee ae : : ey ga ee ol oe 

Re Se a Ve a, ee a ei 
ee 1 = ai: i 

me tarp! oe. ey : a 

eee v : " , ‘a se ie 

i : oe 

aie. Pp i 
¥ ie 

ee \ oe 
ee ’ 3 / 2 hol sain 
Poe 7 J : LS a 

2 es 7 a ee 

em : 
7a 

, inate . ag f Seva ae 

oe ee 
J vay ae ta 

met 
7 Oey 

ee : ce 

Meee oan 

ee 
2 - ; Pee. | 

ot 
z ae 

ee 0: 
ae 

es, . : fe. 
ee: t= é : 7 ; 7S 

es | : % mye aie 

7 =o 5) 7 . < 
oF (. 

~ np Ret a = i Se 

-e cena; mo. a at: 
4 pee 

ee a9 hi =2* 
- x se Dae a 

is itis 
: . 

ec as 
i ae 

ee ; 
; >i 

ee r= 5 > ‘¢ iL . Se a 

a 
i ins 

— - a. 
ae, es BL . ; i +a fi ey 

SS a a, ole Cena 

. A et Fi ‘ > oe 
Pan ea 7 ' ; oa a 7s ~~ 

: s ie 
cae = 

ma, : : «ba 

ce Es a iia . i 
} r ewe ee ay 

i" aa : : P Fan 5 PaiPy ' * a 

ele ° : : 
i a 

; Sa uy = ; hi me 

— <5 é se a 
— 

3 

mess ; : ian 2 

Beers 5 a / : sn 

pr : : * - Seelam 

Bee a 2 tn ae! 
Rta = gal) car : a ; a 
age a : P ; ~ 6 i a 

meee - is E 
7 Oe OT a 

RS isis ie | : 2 : ae ae oa 

6 ear ep3 a E ata ica gaatge Btls ‘i 3 iy | eae 

fg gmat ar ee ae eggs ae. ie ones see 
ee Peas bork yaa at iene a aera ees Saag nea 

rabeiel cae Rel prea ee MA irises aves mys cy ah Ob Ter orice pate ae ed : 
eM airs ge Nice cir 5 ag i 1g Cees eh ea a



, 

jie a taal leek UR aig aa rie MRE i a 20. 
Rapes ee ted eta Pog = Lea je. a oe eee te 5 

Bee Fe kN SSE Wee a ee oe 
Bee ee Pa Ree oe tars aie Ste Ug elle eine et eet 
ae ee Pees on eee ne = oy eer ors eee 7 eee ei vee ee ieee tei F A nats = ro ley . roa. es ee : 

ee a Pec aps as crn we Or $2 Sie ae ge eee $a S-a ; ie 

Re ee shee ae 62” ae 
f Rie eter Tay 7 J ‘ ss Sigi tia. eset” eee ee 

ke Beg a Seas ny a Oe ee $25 Soe 

Bee ee , ae ae are 7h aa 
ete. ide \ na ees: 

se ¥ a5 
F 

ete: os . : ‘ ; hs pete ; Pg 

acy. : 
x ae ie 

ee F : } ; 
A =o yt 

Bi) Sk F : ; 2 ae 

: - 
es 

eo 
: ae 

i 

ei mr 

tare : ; ; om 

eae ; ols: 

a 

am 

ES : ee a 
ae: c _t ‘eae 

a 

2 < 

eee i. 
ee 

ere 
é 

fie pi 
a 

- : s 

oe ; 
a 

BT: 
: aie 

7. 

- an 

ian tee Fs 
“ < 

eu 

aes fg 

eee 

eee. 
r N 

Ha oe s 

7 et 

4. ; a 

9 2 4 All 

e 
7 anal 

iit 
oo 

ae 
a 

ar = on 

ae 
a 

a ay = 
y 

i 2 

oe < : oii: 

Bs - 
5 Eo a 

a 4 
F me - 

ae 
Pears Be 

7 : ss 

i 
: ar 

‘ 

a 

a 
ae F m : oo 

‘stay eit 

a 

i i e 

2 i a 

: 

x ‘ ral 

ee 
5 a as nes 

i h ee 
f leg, ke 

a: = ed <4) ; 
é ; ft is . 

% cat . a 
‘ 7 #5 Sy es 

eee et a ee 

Bee ee i al 7 pee 
esi ies." i : : : > rl eet Seer 
ea ; 4 ; - Jie 

ae ; nee ae aay eg isin Mic pte setts i ie Sita ag he ec 
, a snr epee: Saline oo eh a She . eI aed 

~ oe pee aes at ee “iy jie aaceel eae 

“et eR Lr ese tS tae ea eS ae co cae ag 

ria arent foe Fain Fe et a ae Fei cy es ot eS 
eee Ra oy ek US Sag Ee aia



mI a ae = os) ity ™ 

; fratti.* oe era oa Pe 
ee. geet: 5 i Pg 0 Ae me tag ee a 

eet MET TN VSP rs! Ripe tan ie ee a en na can + See RiP Re ag I hig er eer ae ane 
EM eee ee ct el oo Pe ge ee 
ees, eo ri. 2 py e- Diz 2 eo ar aa PE eM Wee ge ee oe 

a rs 9 = a ee £1 ean! hey a pa 
a PMR ee gy eon See oe gk 

pee ies Re sity 8 A eee, ove at : 
ee a ey UAE 8 oh S ata ee ae ing te ee e Seria Aee ek eee a: eee c oLYS ae ee Se 

= ay . ys See * Oe Bt, ie ia Be Z 

eee = Es ieee ieee : 2 : TY ee 
Beer ee eh : . - = a+ : oe 

7 ieee ore a : i> See oe ae ¥ - ’ Ss ny 

ape \ ae ee fee \ aie fee . <i 
ee i > Se 

ee a; 4 * 
entice 4s > be x wg 

aaa : 7 : i. ee iS Pe | | a 
, RES ae ' a 
=i eg an Bem Sati, \ «) 
ears a eee: ‘ ‘Saag Sonia ; + ee 
et: ol yaa 
Bove: } ae ees . ry bok  * : ore 

2 
‘ ee L: 

ims. ae ae 
ince ° a ie a Gaia a 

Pit rs fet 7 , : pie i ASS ; aa 

Race. a: fe ee 
Sel : “hae 
ea : - 

che a 
eee: ae 
ewe  - 

= FT fa 
be e 

ele Drage a'-P ee 

of, 5a a rc N pea 
a ee = oo 3 

- aia i ae f he 

ae - ee Co ae $ . 

cee s a ! > : pee. j eae 
‘ — a , : : i a 

= Rls ir ; a Aa . . 4 = i: * Wipe meen ou 5 a e pee eu7 ae), 5 . eae 
ie ee ce as 7 . * 

7 :- J A 

at” i, Bc esr i a ae 

{ee ay oe z ye, ay = . Se Pe Be sch i ae Resi eoue ie: me 5 if aac eo 

an cee a a 
a ae < Die peered oe : 8 Ss ee 

Pal ag ay res : te * se Ae ee wig a eel ae “S44 hs a ae eee cs ai hea ee Late 8 Bee, Sa ani he 
rare Nae fg a a eee a i nS Oh eo ot ee ee



, A 1 HEAT 
a SN ees we Sat 

Ws SES eae wi. aa eR Ua Pee Ge tera 
x 

Bar eho SSR 
AS en RSA RNC eer ; 

moe 
S AON ee ne ite 

a 
: — ETS 

Ba 
ee paliaautde es an ‘ : at 

S 
ea 

Beirne csc (i Be ot RS a Ag mh etacks x Sax nomial ha eam 

a 

Yat 
7 

Hi Se Resipe ls SIME ENA daeaherccho 
CS - ane 

ea ie 

Pao aaa ct CER Pee eRe SRR 
eS 

‘ eon 
oe 5 

Neen A, MESES Rates eae pei 
tha or att ~ 

4 p 

en re
s ea Oa ete ongtacu nes 

it vera 

Bracers 
eee 

AG ohio ei SRE oor aac 
I) 

Sah a Bec eS Tete 
SLA ao maT EY oper et PY eT are REO pense et aA sat 

aes Se Saat hes EU pee cea
ses a

 sla ea OP ae er pleas A 

Fish a oo atone ae ee
 

ee 
Niche esi anton 

ie 

Pietra Oe mate uns reese OMe ast Cota AMER fo DON ee erate rata MOO CA Ser. 
; 

Roath oop Scie ai ea aMeN TE BE ARNT essen PNR ate RIES genes GN peor 
ee 2 a See ae ne al 

Pen eo ELC TaN OR SRR a eG sath ce aR ep eye sue pet obett SS Rae
 tetas 

~~ eC RIAN hat a eex 
See SE a 

a 
: 

Sieeee hs cease 
NEN Ay ae ee Beans 

Bay eRe 
fant Ree evlne eoipieceetat

h ADE aoe
 € 

SES SRT eee eae One ati Beare Se
e oe itt: Be Ree Nea Zale Petco as ae 

} 

= [aie 
Baeg e
e
 

SAAS 

ieee ements Rees ese aS eS eal ctuucs cane hier? Mader Ronen ee een soeh tea aps we rae es Roe 
ere 

PRecaMan ints RE 
Oe Gee Ni DES oe eee: Sb Ot ee IIR SIN eat

er ee Pile a eae
 eee Rca PUN e Set eRe on 

s 

ioral So eee 
ee e

e ee Bree 
= 

ee Sina Ct Geile nae. PAU TM aaa ESE ascii ea 
mers ee 

aa OS ee 

CGRP IE ey gore Se eRe Rha talon cet Seah a toes peers Sean 
sored Saat

 as, Sp cero 
ot nae seme bier eu 

ea RC ea apace ame SN ae gt ie cee eee 
ne SU a ate Seep bei lle aN 

pio ecaENa ney seth 
+ 

Sai) Ar ener ESR A i hsb Rae rc ners Sean sees ae ek ape es Sree ites We Late tore Spe CN Beane Acie cp BE Nese i CK = 

Fo Annet ae aes ete Foe Be rah Santee ete Sot oe teeta ee 
ee ie re scien paiagineheg nn ae aT ee

 See oe 

Po eR ere ng ners aeher reese Le Apa beanies Rr ees amrea cd Sacene ee ae 
SIG peeae pA Re Ie iS

 

ee Ri uae tata Segoe 
NNEC See cr A ee ae pees Spies ag Se ea aan pr Se er RUT ertamae ae meats aa 

[heen 
Gd Sees 

erties etc Gate aa Peseta sama EO ei ae Seay toe ESRF sesh te noe Ea ne ied eee te rn oe Pee
 eae Peete Berni ie Sy 

png ey a Meena Se ne eRe or oat tame Gee aoe ceria atte Pere Cuta esse 
j 

Se asS Raa nee sae 
ey aap ey is See een cau Ee Sane iene etn Cabeee ae Ree 

Nee nei 

iS RES Sees eRe 
4 ashe per ote ted : BPO eet aE ar By ele CHER eT ecto ete De Beit Pe ieee ie Ico Porat ai € 

Sie ee Baio ale DACRE pont as Eas SAS tS meee 
Se Pe aoa ha AT Scat FS ie cen RRR ERC Se

 toeettee Hiss z 

ec SOs Fc anegcee ee ia iia eerie ert oN rsh nigh a OS se Ser ues A Bates So 

PS ae os Soe RE ae re cnr re oe aN IO Ca Ra pat aegis ae ss Op pee. era PAP poate
” : a 

FSiieomcr eae EE oe De eR NTE as Pees eee Soi re tt ay et ae Reet Gen ine eee ee 

ve Rpeey tan ag er BAe Rca seen a ae Sia ae Pau eect eye Bes LSU EE We eS Es SiON 
; 

tis pee ic ae Sareea ae eae ees Re ie ee, ers Bee Se
e 

‘ 

Pest eet ore nian 3 
ed ste ae Sees pace ie ta oteed Pea ieee vacates Rie

 eS 

po rs VRE aa ; 
Ree eneie nas Rad See tie Tis UE Rich al iss. oh so eee aamerrary ee nent es 

i 

eRe a Pee eS Rgds een Nea Se a Rs out ean eC uate CONE ae Ne SON SS give 
q 

Pe eS ee eC ae ease eG es eas 
Se Per

e 

oN eh it eet ‘ 4 ae) mer cea taagpre oC [SUA Hee ed SAS Rates enue tah SOMES cS anita.
 ] 

Pes at Canes Sy ; ance a ee car en a eae ie eee aos ahaa sores EGS ES 
9 

Se Peete ais ea ee ae ea? cay Sree SINS una Mae ee ole earn aac Ceo aa eg ee 

Pe Gen inamon ae Sed SR aa ES poe Coe Ur ase ae einige 
ROS OREO RH 

SCARS Nes ue eerie SPC sce Pasat 

Sei ners a ee - 
ae ig rien sentra ve teas Saran ene eee Mae: E Rae eee ce eat 

Crean eres Bak 3 ae Rh eer 
Masai " ee ae cee rae She shieh rhea pion ieaspeth ne eS Heat 

Pb See aE) Dien 
pee 

: 

His ear ee pean deat atten Fae Hae tur be ts amare hen EGAN gh natal oak Gens sree 
artic 

gee hee 
; estas fe rae Nyt ct RUS Eee Ree PORE Seve Rane ies 

of 

Pe es ee 
; cst ee SUN tee eta ea ee RCV UMe ait Ree tons pee 

oe 

Ree ESN Len Se me oe f See enh seen ee Epoch cota 
eae Meta See ema 

ae eee oe 
oe pe Sa hs) Pr ica via he ae Bee

 

Peis ee weal : Saws ueaeae * NE HAray GW ae ce ies S Bria 2 ee aaa ee Pats See Pete
y 

Piaget 9 Bes st gatas ES ree 

Soe ee PR aeHe PT Sate Ot ee PRS M NORE get: 

eo Balle Satie 
ie Pas S 

zs St SB reers Seacr
est ea Sect iaae then toe Bor : 

peciag a anes Osea 
me: petra ere ae he Gn eee we ene Pte Lies Cam se BERS ic

 

cota. ea Rec 3 Geese ie: = mee PT ee Naar ie 8 AT RT LR gti eet ne ane Bones «i 

eae A ahaa 
Feary ee eee ne Sey te Pa Nis ea eat 

‘ ete hate se 

pees? Sa Se 
Se Pr 

roe ee 
i ae ek Beeet he aia oe OMe 

aa ee 
a Persia Wesnetcs Sate | ag ke AN ge Teen NE ek ae re abot Seagee e 

i. hee Evi s : asia ie 
en os S og Seen nage ate TA eae rst nL Pia a) ees 

e Choe 

x : 
a te ‘ aE Nar Soa 

VStar eters SRE MPR ie LG 

AN eens 3 eee s 
e t 

a Pe Re me St rye op ret se 5 POR sere 2 Tees Raya 
¥ 

ee to te ne 
eae Senne wean 

ee SOAS PORE gig Se ai ene 55 

Pee a ee ore : ae ; eis es aa Maes ta SNe cae itor Sage Bier atine sae
 ‘ 

eo od Se ee 
S A Cea sts BRE oR 

5 SRE gine eer aia Se es Sa: ee oe ee . 4 

Bis tek ea ee 
Bee 

Bees ieare Sy) oa lene cee EH eee ar nn Ne gear er ass eee Beko 
« 

Piasneo eigee ae ae . Cg F ES geen a0 Ecosse hasan Beke
le Ree 

Seo 4 

ee ere es eS 
st 

a) ee eA EO pe serrate apie eae ees 7 Ge q 

ba oe ages Mage Ot 
. 

s Be ee eS best Seentseaaes Joi eeaesia hs RED cess iiss ane Mie een sae 
4 

pornos 
eS 

, ee pa 
as Ne 

abe eine ater Re eters 
} 

aah ar ot eate faa eee eS ee ae 
E 

3 Sam Tees Se eee se i A sata td ts 7 pat PO 
ee 

‘ 

a See aes eRe es we 
F 5 g AS ak Beek Pacer tant wen te Soanua hae See 

con eet ay Sr 

Pe a ee 
Pe 

eee 

Pete teas ‘ Deo ona e ai phar : ae ate : Oe, ERIC a ea Ri
era a

 

ee eae Sees Sop Rapne ny - asri SS : gee eee YC net Nona 
POR 

aso Tie tt et rae 8 Stet seo saan Ss tree Rieke ae eae ae Vaetea Ree one aa EO Mat Up ae 

kr cere Bey a F oa eee SS i WE oe WHERE Wt a betes eee eee sy eo 

Cee ie) Ret eat ao 
Ppt 

ve Boy ae Dre ee, oy pikes uaen Soy pet Rise Hate ree 
a 

pen aaa ay Ro i NOR BK er Nea 
e ere ae BY ESA re es Wi ae veater ves Rar hy 

tua nee ag 

eas gy cee ete t Cal teh 3 aoe 
Se peti eke 

SsseN ast ay 9. 

Perris pr ee aos 
Sere Sets gre eto React se BS es Bee 3 ee 

pa eee 
Se ee re en yeh

 oe 

beat enka SL aenins & : ae ke Leena Seca ses ERE Swern 
ora Nie aie ae 

re) ats , ay 

= 
= Ee Sythe: 

year 
eh aA aA 

ee Re
 ae 

CPR Tele Fen. eee 

; GEE cate 
as < Se US eee ca. grate 

ce 

ie ess ney 
328 % Ys Reon 

ene Cam ES ON EU NN REPRE 
ee a 

aes eA 
Z : = pi Ree eagle oo = ~ ER aR ieee en” CS Sa 2? 

Sei SG es 
7 (tag ee s 

Sore St athe ee aneate See se ee Je 
rina 

Sere aaa EON ae 
Bee 5 SEEN NG cane GRE eae deeper Se Beaters 

Pe 

bea uous Ree SN = R s Su zZ ah Reet tet on eae ores eae eee eS artis Mapai A Aa 
oo aaa 

Pie ie Mes ag Se ea 3 : Se BAe a easel ae Sagi ms Rite ake Reece ea eee 
a 

Bat Rea Aaa ES + So Ps. Sega Mee SN icae sar, Eee eee Sree aie 
aa. ahs SP Races 7 

ES 3 beta Sa ee os 
: 

i eg eh Gee tees ta Das 
TAs EON vos ae i Baier Sst 

4 

bee on ee oe a se Per eee ge ORE ORS Secon caren ene : Shs ee ao 

Lisi Se aS Sos eae 
Bn eer usb eaae Soft LDS te SECC EEN Ne 4 MR 

q 

Pees Pa Se Re ae ie moore Mute a eres Ea
 AO TS oe 3 ae Bete) ore “ a 

ere leant ON cee y 
a ate 

Brest tht mcieTs SE etn ahaa ae sae AB SU rene ma Nie Cte ee et, Ras Saya: ae? 
) 

ee ee oR 
tetas Sees oh eee cetera 

SORE Se ae ESSER oa Ree Seer 
4 

Pps eye es, toe ats aoe oe 
OE : Pes Oey oo and Horas Cerra ae Nees eae teeth a syetied ts eeaerre yee pei Set

 
Y 

PS aineneeats ee ee: 
ae Rhee ate Sabet 

ee ene 
ALEC CHRON SERRA aaa eS ae Renee: treme 

eee 
Eafe eae ” beet 

“ ets % 2 vile natgeh atthe a eas ie ee aera ges Saas 9 Shs teens eat Romeo ck q 

Ree aN Ri gs oh ri, ae ora Se eee a ee OEE RE S aa aes Cy 
a 

peg eg Se re ie re Sey SRN oteng I Cn OME TRADE 
eee carts Boe tear uN Res

 se 

Ce BA Bs od gh 
Sa hyets an aC NHN ata BS RSAC SS ot tt eR cere i Cage rece oe Dee Popes ak 

> @ 

Roe it cero an a : 
; ee Roe oeee Da AS Feet na 

ashton fen eee 
5: 

Seat ett ney So eae 2 : s yee ore coat ane ere Sie Clie ear gh SME SEP eCe ect ti 

EOD Pat i ae ae ag A Vacate saee ae At at Pr oae tia eer eae Peele sees 
patterns eG) Riera carn se aoe “& 

Pek a ie Cen Peres 
Bee ate ERE AR a BEN RR De aa eg Sate Rr ar we nes ass 

Se eo Seyi eet 
a) 

Po et ice te ie OEE yeaa a ‘ ee aes Vn Ste nt eevee 
Negi SEAN eRe eT Cia Rae ch Rea ic: ee “| 

bs Ae a Aa hae ee ey 
te Pi CNR ran ae Pe ee ee pial en Peet Oi: mee 

Peo er stars pon ela ear pee . tas a SEES arn ie tee aa ue el oamrs WoO e
re Bete oe 

aaaoutien Wines) 2s ¢ oes 
eee CLS, a eee UN 

em eee 
PORN Ra ag Pe aE 

Retire ee are ook Bir fe TE 

en areca, a eR r rat tp eter See ee Se eNO Maced alee Pee ee HEE pees eae 
x q 

pa Pah eec
t Se pda aah ne eta eee cag ee rth ge A etal oe SON 

Soar Sea Bessa oli RRND 
a 

Hot ace ohare Aaa reir gre aie Pg alan Por 
ee eae. es RR Cyrene Bay a 

Sees Gi Seon Ce Rie 
= et 

a CA cat Ba A at ie aly Meera ee NCI Ce ei ie rt Gernot are SHE Gees AN ale SA Ee ani! erent 
SN ate 

pe a cee ee ee ieee = Se eee Seog 
PS ere ure mre eee er 

% 

7 cal ool ite ena Sa oe é ee cE, oe aA Be ache ona NU ee 
ae a ee BREN Sy 

j 

Fe en Se Fae ee ag ea De ees, e
e a ES Se eR oa 

Res ee NS ; 

pie he eek oR eg NE Me Ca OR ye 
Pe eee Ce eee ret tae Ga haga eta eS 

re pe pee See 
4 

ae ete eae eh eres gras Beas 
NS ee era Cink ee ee Sw ear er eT I Prey 

po eesees ES La io ee oes toe Br ge een ses oN eter sarees Cian ie wea SoA iaan eae Nee a Er tanta SS Geto ‘ 

Be era 
aes Wa cera ree care cena a” Sera cde oa geet et ees 

Se Roc ee fem 
nt 

fe oe a Meaty ae Sie se oan 
nae es one hn Cee ate ee eee Seen

 cs: be ‘ 

Pacey ee eae irate eR 
Ree ee Caren Goreme

 Pee tee ge Reno eee 
tate REM he pease 

:@ 

pel eee ae Get ota Rica sais ea ea pees eal
 ene Sea eae en toaee cesar Reo eae 

i Z 

emcee ee 
a een 

e Eat one RO aa en cs Weare Se
 id 

Bae eee Pines Mee ae Bie oe nate ae Aare oc ek caer Bee eR PR TNR Gee teers Ser omy or a a 

ae SRS BT aie eee
 ence ers Baia AEE Baron tous Naren SE esa 

Pere tN ete Soya constte ay TSH Peek 

Pore Beene Reactor
 Sate oan on erie ee Rgecrenn eRe eae ONE een ence Reese

 oa 

ee We eee Aes ante te SOAR at eee eee t ROR eat Seen cue peers 
SORE neta hme 

BSartist"
 exe « 

Ape Ried aii een Renn OS elo ae t
ee eeas SN A RCE 

SPN Sane toe me eet OY Sire GaneeNte CNN eet Meer ee ues. Beh ae 8% 5 

Oop ee ee a mes Particle 
Neen eater ioe Sie reon rea ne ee we are ER Risin ye fe 4 

DP ital aise colt Allee eer aerate 
eccrine oa th Same toy BG Wit eee ees eee rare 

came ale Renee
 a esl 

ef er ee Ge
 Pea EET Ce racy 

eee ert ee SRA IR ee PtRS pent) 
rertartisi ctr

: ed 
4 

Wn ls Eh ieee ae pecan
 et aie Rees Sgt ia eee ATS teays ter POSER yee smote 

eS Cateye: 
Re 8 

Rese tg I
EE aoe Bir ya Lie gene A RCS tS Renee pans 

Beer eyes eames eset eaten prenae ey ap eetatt EPR ct 3 

De PEON eS Rate Mee Py ae Ae ON ie pe Fy gmt etree Peat ee eek ee Snel Maer oa a
t eae 

rer tee Roane sanisyectn een at
e Tee 

ee j : 

pee as peat Be Re ie na ee
e co Bee Stearn erin 

Ce edt geet Cola ony eden at cane amg cre Rae ae ZN EN Bt as 

“iti sap NE STS dhe Sate ome tes eee ieee a ia pica Sem oNe Pee erat onnRE eT Ba oR eee RNC eT Recent
 oe 20" ¥ et 

id tet era Poe Se te BaP pee elt al Una Stas Ca orga avec Seat 
ROT eet os Peat eee 

ea tn Teer e
e cs Beco < i 

eS ities per grer Se 
ee e

e 
Deere SWiGar tonne eae eee Re 

Oe eC Net eine alee ion Peo aa Be
g ent an aneennc ee 

oh aN j 

Be pene eee eA GR Salt ep eanees ee Rese eee 
oe 

re Ronee rnieenmen ene ee Oe pee eae ts 

PaaS Oo RRC rn ea ene eee ern 
Sees 

ss eee See epee ere en 
CeO 

ee ee eee
 aes Si sees fm recat oe Soa saesecinees cece sienna Pee

te 
AS A 

ee ie oe cece an etna 
oe ee ere 

Conte er
e eet

 ree RET es eth Same Ree saa ahi ay Pree es i se 

Ae ane ueor eee semana sare ot eh or cert oo pee ea
 eae

 pacer St 
oes eR ar 

ete es paar
 et ee ge Brena 

£ 

setae ere eee e
ee 

ee ere oN Rete epee 
a Seen a Rk Oe a 

. oY eraea os tote 
Sree eo Sa ere ee 

eosin et eee coor 
mc ee 

aoe 

mines 7 % SOE ee ae pecuatees s anceps sate OOS rm Pees 
EG A coplameinotes 

‘ nel 

ca Secs Artec rons Speier a oem cine am See eas Ari ee 
Ee o 

REC ere Ce pee ce come Ponca NT sibnettandsce Heerenveen 
ae 

- Rio oeels Er Canal oa ee pete Sie Seiki 
a : ae. peel i 

KTR OPPS yao
 Ai pecan 

- anne 

ae 
ee pee 

a es en et as


	Blank Page



