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bees ABSTRACT Ean a 

The harvest, age structure, and estimated recruitment of 
the lake sturgeon population in Lake Winnebago was 
determined through a registration system from 1955 
through 1969. The average annual harvest during this 
period was 599 fish. Extreme fluctuations in the annual 
harvest are governed by weather conditions and water 
clarity and not by scarcity of legal-sized fish. Neither a 
continuous sport fishery in effect since 1932 nor an 
unknown harvest by illegal methods has resulted in a rapid 
decline in the fishery as far as can be determined to date. 

The sturgeon population in Lake Winnebago to date has 
demonstrated little decline in the average age and size of 
fish harvested and in the catch per unit of effort. 

The standing crop of lake sturgeon over 40 inches in 
Lake Winnebago is probably no more than 11,500. Because 
of unknown harvest by illegal methods, 4.7 percent 
(recruitment) or 540 fish is the maximum segment of the 
legal population that can safely be taken annually if the 
population present in 1969 is to be maintained.
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The lake sturgeon, Acipenser size of the fish stock so that over- effect since that date. This system of | 
fulvescens Rafinesque, is a threatened exploitation can be prevented. If over- _— registration has provided an accurate 
species and is classified as rare over exploitation were to occur, the fishery | measurement of the harvest, and. the 
much of its original range (Bureau of would suffer for many years, and it is use of fin bones of all sturgeon reg- 
Sport Fisheries and Wildlife 1966). It conceivable that it might even be istered has provided a means by which 
is a long lived, late maturing fish which eliminated if the fishing pressure were age structure can be determined, and 
does not survive a high level of ex- intensive enough. There is reason to _— recruitment, estimated. 
ploitation. Stream modifications believe that sustained yields larger The objectives of this study were, 
(dams, pollution and disturbance of than those now being attained in Lake therefore, to determine the harvest — 
spawning sites) resulting from human —_ Winnebago are not possible. and the level of recruitment into the 
settlement and industrial development Before 1955, estimates of the Lake fishery of legal-sized sturgeon from 

| have produced conditions unfavorable Winnebago harvest were based on creel 1955 to 1969. Another objective was 
for its survival. census cards (Schneberger and Wood- to evaluate several types of tags and 

The current management problem is bury 1946; Probst and Cooper 1955). . tagging procedures. Results from this 
centered on limiting the harvest to Because of the poor return of these part of the study will be summarized 

maintain a sustained yield. When a cards and their questionable accuracy, _in a separate report. 
lake sturgeon fishery exists, it is vital a registration system was initiated in 
to know the harvest and population 1955 and has been in continuous | 

STUDY AREA I 

DESCRIPTION OF STUDY sand shorelines and shoals of the lake, their geographical range, now support 
AREA the bottom is finely divided, soft mud, | commercial or sport fisheries in few 

Lake Winnebago is a large (137,798 mixed with peat in the vicinity of the regions. No sport fishery for lake 
acres), shallow, eutrophic lake in east river mouth. Rooted aquatic plants are sturgeon in any area of the United 

central Wisconsin (Fig. 1). This "O° abundant in the lake and occur _— States or Canada is known to surpass 
roughly rectangular lake, 28 miles long mainly in bays that are protected from that now in existence on Lake Win- 
and 10.5 miles wide at its widest the wind and in water shallow enough —_ nebago and its associated upriver lakes 

point, has a maximum depth of 21 ft t© Prevent shading out by algae. (Poygan, Winneconne, and Big Lake 
and an average depth of 15.5 ft (Wirth Lake Winnebago is considered a Butte des Morts). 

1959). Two large river systems enter Very fertile lake. The water is hard, The history of the fishery in this 
Lake Winnebago: the 107-mile-long with a methyl-orange alkalinity of area has included fishing by several 
Fox River and 216-mile-long Wolf 119-1 24 ppm, and alkaline, with a pH methods. Spearing as a means of har- 
River which joins the Fox River 10 V4yms from 7.7 to 8.5. Plant vesting sturgeon from these lakes is 
miles above Lake Winnebago and nutrients stimulate heavy algae blooms _ traditional and was originally practiced 

enters the lake at Oshkosh as the Fox uring the summer months. by Indians living in the region. 
River. The Fox River also flows out of Lake Winnebago has a rich fauna of In the 3 upriver lakes, “set line” 
Lake Winnebago at Neenah and fishes. seventy-six species belonging to fishing was permitted during a fall 

Menasha and flows 39 river miles oe families oa nO een (Pp nave season of several weeks in the 1930’s 
north to Green Bay, Lake Michigan. 1967 reported in the past (Priege and 1940’s. This method of harvest 
The runoff water from 6,000 square ). involved using long lines with 100 
miles enters Lake Winnebago. drop lines with baited hooks on them. 

The bottom of Lake Winnebago is HISTORY OF THE FISHERY During these years, illegal harvests 
an extensive plain broken only by were. sometimes made by fishermen 
reefs on the west shore. Except for Lake sturgeon populations, using set lines of several thousand 

2 these reefs and the rock, gravel, and markedly reduced throughout most of hooks. In 1952, the method of harvest



THE LAKE WINNEBAGO CHAIN 3 
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and length of season on these upriver We 3 Lae | 

lakes was: changed to a short spearing WAUPACA , Ye F 21 oOoUTAGAMIE | 

season to allow for more precise amon gh3 eee | 

control over the harvest of sturgeon “Coad ig © | 

and to provide information with which caus fe - | 

to assess the health of the sturgeon mearmoagt BQ _pmsron 

population. ° se oS —! Up 0 

In Lake Winnebago, there was no | SO | © en . 

fishery for sturgeon from 1915 until | Wo 3 beg og 

January 1932 when a spearing season | 2 KS Wl Sh aooe | 

was established. Since then, there has SE rean “eam | J | 

been an annual spearing season WAUSHARA wee pS So 6 AL UMET | 

through the ice. A spear fishery, | ! (a SENN LAKE —-_  fevocxamcee a 

besides being traditional here, is the | 6 | ea ae | 
only practical method of harvesting | { “ Bp (> | | 

lake sturgeon in Lake Winnebago. ee F " A WINNEBAGO ~ | 

Although lake sturgeon are known to Be WINNEBAGO \e o| qenornenromn 

take a baited hook, especially in rivers, GREEN LAKE eo Ssh JL... 

angling as a means of harvest is Fao — ‘1 eg | : 

virtually impossible in Lake Win- ¥) non es : 

nebago. where fish are spread out over eA 4 @ pase | Y 3 | 7 : , 

a large (137,798-acre) area. The lake ‘a\Y @ ! J ° 

sturgeon spearing fishery in the Lake \ . A @ Yj 5" 

Winnebago area is unique to Wiscon- A | FOND DU LAC J @ dy : | 

sin, except for a limited sport fishery | san iwee | 

for lake sturgeon in 3 Michigan lakes— 
Black, Mullet, and Burt, in the 
Cheboygan River drainage.* | | 

Various sized shanties are used for 

“dark -houses’’ in which holes in the FIGURE 1. Lake Winnebago and connecting water areas involved in the study. _ 

ice about 3 ft wide and 5 ft long are 
used to spear the sturgeon. To increase 

the visibility of the bottom under the — the handle is usually weighted with size was further increased to 45 inches. 

hole, the spear fishermen often scatter —_jead to allow it to be propelled rapidly © The length of the season on Lake 

into the water a variety of perishable towards the target. The handle | Winnebago has varied from 17 to 29 

materials such as shelled corn, peeled = getaches when a fish is speared, | days depending on the opening day, | 

potatoes, egg shells or noodles. making it possible to play the fish ona which is from the Saturday nearest 5 

Through their holes, they suspend jong line. The spear is not actually | February through 1 March. 

decoys of various shapes, colors and thrown at a passing fish, but is dropped Beginning in 1960, spearing licenses 

substances—ears of corn, wooden air- = or pushed after careful aim is taken | (@ $2.50) were required to participate 

planes, beer cans, even skillfully carved (Priegel and Wirth 1971). in this sport. With each license, a metal 

and painted replicas of fish. It is | seal (called a “‘tag”’”) bearing the license 
believed that the decoys attract the number was provided. Spearing was 

curious lake sturgeon. They also help REGULATIONS not permitted by persons under 14 

the spearers adjust their eyes to years of age. Persons age 16 and older | 

various depths. And if the decoy is a Over the years, spearing regulations were also required to possess a current 

known length, it can help the Spearer have been adjusted to protect the hook and line fishing license (spearers 

to decide if a sturgeon swimming — sturgeon fishery in Lake Winnebago. age 14 and 15 were exempt). 

through the hole is of minimum legal Season bag limits have changed from 5 Regulations required the “tag” to be 

Size. The spears used have 3-8 barbed gy, (from 1932 to 1953), to 3 (in locked through the tail of each speared 

tines and are attached to a wood or 1954 and 1955), to 2 fish (in 1956 sturgeon. On the day that the fish was 

metal handle 6-9 ft long. The end of and 1957), and then to 1 fish (from speared, it had to be taken to a 

1958 to the present). In 1955, the size registration station where it was reg- 

¥Elsewhere in Wisconsin, in the state’s larger limit was increased from 30 inches istered and where a second numbered 

river systems, sturgeon are taken by hook Where it had been since 1932 to 40 seal (“registration tag”) was locked 

and line. inches. In 1974, the minimum. legal through the tail. 3



On the caudal peduncle is the seal which the spearer attached to this sturgeon 
immediately after it was speared. Attached to the dorsal fin is a Monel 

| self-piercing tag which was applied previously to obtain information about the size 

| of the sturgeon population in Lake Winnebago. 

ATH Oo nn 

REGISTRATION reward was offered to anyone register- by Yamashita and Waldron (1958) 
ing a tagged sturgeon. In addition to were applied just below and anterior , 

A standard checking procedure was __ the data obtained through the regular to the dorsal fin. | 
| followed for each fish brought to the registration procedure, the complete Tagged fish were recovered through 

registration station. The fish was care- entrails were obtained from the tagged the registration system during the 
fully examined for tags or marks in- fish to determine gonad condition and spearing season. 
dicating tag loss. The location (1 of 6 feeding habits. The tag was kept intact Population estimates were calcu- 
areas) on Lake Winnebago where the so that its condition could be deter- lated from the Petersen mark- 
fish was speared was recorded. Total mined. recapture formula as modified by 
length to the nearest inch and total Bailey (1951). 
weight to the nearest pound were 

recorded. The clerk removed the lead- Sr MATES OF POPULATION 
ing fin ray from the two pectoral fins | CONDITION AND AGE 
by cutting through the joint and strip- During the open water periods DETERMINATION 
ping the leading ray from the fin. The (April-October) in 1955 through 1959, 
fin bones were placed in a special state and private commercial fisher- The coefficient of condition, “C”, 

envelope on which the above data was men using Lake Erie-type trap nets in was used to determine the well-being 
recorded. Lake Winnebago for freshwater drum or relative plumpness of the lake stur- 

After the clerk tagged the fish with removal (Priegel 1971) tagged any lake geon by the following formula: 
the numbered registration seal, he sturgeon that they captured which 
recorded the above data on a registra- were 40 inches and over in total C= W 105 
tion sheet along with the following length. They recorded the total length 73 
information: date, time speared, age, in inches to the nearest inch, type of 
name and address of spearer, spearer’s tag applied, tag number, area of the where C’ is the condition, W is the 
seal number, and registration seal lake where fish was tagged and weight in pounds, and L is the total 
number. From 1961 through 1967, released, and the date. length in inches. 

age, sex, and residence information In 1955 through 1957, large Monel Age of the sturgeon was determined 
obtained from the spearing licenses self-piercing tags (of the cattle ear as follows: once the fin ray had dried 
were used to determine characteristics type) were applied at the base of the sufficiently, a thin cross section 
of the spear fishermen. dorsal fin. In 1958 and 1959, plastic (0.3-0.5 mm thick) was made with a 

4 From 1956 through 1961, a $10.00 dart tags similar to the ones described jeweler’s saw. Under a_ binocular
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Obtaining fish length at registration station. (Note Removing a fin bone from a speared sturgeon for use in 

numbered registration seal in right hand of determining the age of the fish. 

registration clerk.) | 

microscope, wide opaque zones al- counting the number of narrow clear Roussow 1957). The outer edge of the 
ternating with narrow clear zones are zones, the number of winters through fin section was assigned an annulus. 

| seen. These correspond tosummer and which the fish has lived and hence its 7 
winter growths, respectively. By age can be determined (Cuerrier 1951; 

SPEARER CHARACTERISTICS cess during the opening weekend or 6.1-11.5 percent of the licenses but 

during the first week influenced they were more successful—22.446.9 

From 1961 through 1967, informa- _ license sales after opening weekend. percent registered a fish.* Only 0.2-1.0 
tion obtained from the lake sturgeon Residents of the 4 counties sur- percent of the. nonresident spearers 
spearing licenses was accumulated to rounding Lake Winnebago _ were successful. Residents of the 4 
provide some insight into the general (Winnebago, Calumet, Fond du Lac, counties surrounding Lake Winnebago 
characteristics of the spearer (Table 1). and Outagamie) accounted for accounted for 78.2-83.8 percent of the 

The 1962 and 1965 data are not 66.4-71.6 percent of the license sales fish speared: 
included in this Table since the smaller annually. Residents from 42 other People who participated in sturgeon 
upriver lakes had a spearing seasonin Wisconsin counties usually par- spearing ranged in age from 14 (no one 
those years and it is impossible to ticipated in the sport. Nonresidents, under 14 is allowed to spear) to over 
determine on which body of water the mainly from Illinois and Minnesota, 80 (Fig. 2). Fifty percent of the total 
individual speared, based on license accounted for only 1.2-1.7 percent of | number of spearers each year were 

stubs. The data here include only the __ the license sales annually. between age 31 and 50. 
individuals spearing on Lake Win- Spearing success per license holder 
nebago. varied from 6.9 percent in 1966 to 

Licenses sold prior to the opening 23.7 percent in 1967, with an average 

of the spearing season varied from success of 15.9 percent. Male spearers =——— 

28.0 percent of the total in 1963 to hased 88.5-93.9 percent of the “Success by female spearers is probably not 
“ pere ° ; € f0 pure a ° 7 P real, Females may have tagged fish caught 

50.4 percent in 1961 (Table 1). _ licenses and 5.2-20.3 percent speared a by male members of a family to enable the 

Weather conditions and spearing suc- fish. Female spearers purchased male to continue fishing. 5



TABLE 1. Sturgeon License Data for Lake Winnebago, ; 
1961, 1963-64, and 1966-67 

Year 

Parameter ee 1961 1963 1964 1966 1967 

Total number of licenses sold 3,352 4,522 5,400. 4,301 6,000 

Licenses sold prior to season opening 
Number 1,688 1,266 2,149 1,973 1,751 

Percent 50.4 28.0 39.8 45.9 29.2 

Licenses sold to male spearers 
Number 3,149 4,108 4,970 3,967 5,308 
Percent 93:9 91.1 92.0 92.2 88.5 

Licenses sold to female spearers 

— SS Number 203 414 430 334 692 ag Bee g pean Ee Percent 6.1 8.9 8.0 7.8 oS 
Pie oo . Residence of license holders 
oo te ge eS Be te cipowe Residents of 4 counties bordering 
a were pn, Pe lake 
oe ei ‘i — | Number 2,401 3,082 3,585 3,037 4,277 

oe oe ae” Percent 71.6 68.2 66.4 = 70.6 71.3 
Prous ny A Yen Other Wisconsin residents 
PN) TO om Number 909 1,386 1,749 1,195 1,644 
De cl p a a “4 aN % Percent Ziel 30.6 32.4 Dia 27.4 
ad ) eo . Nonresidents 
oa” ) ji A. ~S) Number 42 54 66 69 719 
P aN cS os Percent 13) 12 12 Moff eS) 

f ‘ _— - \ Total sturgeon speared 340 1,001 685 300 1,424 
é ’ Be od Y Percent licensees spearing fish 10.3 221 12.7, 6.9 23.7) 

XN ‘i “ Percent male licensees spearing fish 9.1 19.6 10.8 S22) 20.3 
Pe ve ¥ Percent female licensees spearing 
ba at ce fish 276 46.9 329 22.4 49.9 

bi "gd 4 Residence of spearers spearing fish 

| ‘Hig nd Residents of 4 counties 
’ ; bordering lake 83.8 78.2 83.2 80.7 82.2 

i iat _ Other Wisconsin residents 15.9 21.6 16.5 18.3 17.0 
While female Nonresidents 0.3 0.2 0.3 1.0 0.8 

spearers purchase only 6.1-11.5 a EE 

percent of all licenses sold, they are 

more successful than male spearers. 

78. spearers (11.8 percent) registered 2 1,238 in 1956, to 2,152 in 1958, and 
HARVEST fish when the season bag limit was 2 averaged 1,540. Even though license 

fish per season. A season bag limit of 2 sales were available after 1960 to 
Total Harvest fish in 1957 resulted in 94 spearers provide actual numbers of people par- 

(11.0 percent) registering a second ticipating in the sport, shanty counts 
From 1955 through 1969, the total fish. were taken from 1960 through 1965 

harvest of lake sturgeon from Lake The total weight harvested over the to provide information on distribution 
Winnebago based on_ registration 15 years was 395,565 Ib (2.8 Ib/acre) of the spearing pressure. Since 1960, 
figures was 8,981 fish. The annual and the average was 26,371 Ib the shanty count varied from a low of 
harvest varied from a low of 8 fish in annually (1 Ib/5.2 acres). The annual 1,180 in 1962 to a high of 1,967 in 
1969 during a 22-day season to a high weight harvested varied from 312 Ibin 1964. The average count during the 
of 1,505 fish in 1955 during a 29-day 1969 to 64,715 Ib in 1955. 1960-65 period was 1,720; shanty 
season; however, in 1955 the season The season length varied from 17 counts since 1963 have remained quite 

bag limit was 3 fish while in 1969, the days in 1965 to 29 days in 1955, with consistent, varying between 1,816 and 

bag limit was 1 fish per season (Table an average season length of 22 days. 1,967. 

2). In 1967, during a 26-day season The season bag limit was reduced from License sales varied from 2,167 in 
and with a season bag limit of 1, 3 in 1955, to 2 in 1956, and then to 1 1969, to 6,624 in 1965, and averaged 

spearers registered 1,424 fish, The in 1958 where it has remained. The 4,405. In 1962, 1965, and 1968, 
average annual harvest was 599 fish. size limit between 1955 and 1973 was __ license sales include spearers who 

If the season bag limit had been 1 in 40 inches. fished on the smaller upriver lakes 
1955, at least 30 percent fewer fish Shanty counts by aerial observa- (Poygan, Winneconne, and Big Lake 
would likely have been registered since tions were used to estimate the fishing Butte des Morts) which have a spearing 
22.4 percent (337 fish) of the fish pressure until 1960, the first year that season every third year (Table 2). 
registered were the second fish caught a sturgeon spearing license was re- When considering only Lake Win- 
by the same spearer, and 7.6 percent quired (Table 2). From 1955 through nebago, the greatest number of 

6 (114 fish) were the third fish. In 1956, 1959, the shanty count varied from individuals (6,000) participating



———___—___— occurred in 1967. Weather conditions 

and water clarity were the two factors 
most reponsible for the fluctuations in 

560 | | license sales. In 1969 when only 2,167 
__ licenses were sold, weather conditions | 

fm aN were godd but water clarity was ex- 
// \ , tremely poor (Table 3). In contrast, 

480 f \ excellent weather conditions and 
/ \ water clarity in 1967 resulted in the 

| Fe , \ sale of 6,000 licenses. 

400 / \ Lake Winnebago was divided into 6 
/ \ . , 

a / \ areas (Fig. 3) to determine the areas of 

5 / \ highest fishing pressure and to relate 

o J \ | pressure with spearing success over a | 

ih 32001 \ 6-year period, 1960-65. Area 4 (east 
is \ a. central) accounted for 28.8-52.6 per- 
3 \ cent of the fishing pressure from 1960 

us \ through 1963 (Table 4). In 1964, the 
240 \ greatest pressure (26.4 percent) was in 

2 \ Area 5 (southwest), while in 1965S, it 

= \ was in Area 6 (29.9 percent) located in 

i6O ‘\ the southeast portion of the lake. Over 
\ the 6 years, the combined pressure on 

—— 1961 (N=3,352) \ Areas 4 and 6 accounted for 41.3-60.1 oo 
——— 1963 (N=4,522) \ percent of the pressure. Areas 4 and 6 

| 80 \ , combined also accounted for 
| \ \ 49.2-65.2 percent of the harvest over 

\ this period; however, the harvest was 
highest in Area 6 for 4 of the 6 years. 

gs 32 8¢ 8% 8 8B SBeReR EB, The number of lake sturgeon har- 
¢ ~ © = © = & = © 3 © = 0 9 vested each day on Lake Winnebago 

(1955, 1956, 1958, and 1959) was 

| AGE GROUPS OF ALL SPEARERS PARTICIPATING IN SPEARING fairly constant (Table 5). Harvest on 
opening weekends was not greater 
than the remaining days even though 

FIGURE 2. Age groups of spearers participating in lake sturgeon spearing on spearing pressure was obviously 
Lake Winnebago, 1961 and 1963. greater. The same holds true for the 

TABLE 2. Lake Winnebago Sturgeon Spearing Season Data, 1955-69 

Indexes to Fishermen Present and Records of Sturgeon Caught 

Season Regulations Sturgeon Registered 
Season Length Avg. Length Avg. Weight 

Year (days) Bag Limit No. Shanties Licenses Sold No. (inches) (Ib) 

1955 29 3 1,291 1,505 54 ve) 

1956 20 2 1,238 661 56 46 
1957 19 2 1,538 851 56 49 
1958 22 1 2,152 464 56 50 

1959 19 1 1,481 221 55 46 

1960 20 1 1,417 2,688* 520 55 44 
1961 19 1 1,917 3,352 340 54 42 
1962 20 1 1,180 3,242** 262 53 42 
1963 21 1 1,830 4,522 1,001 53 39 
1964 23 1 1,967 5,400 685 55 47 
1965 17 1 1,816 6,624** 718 54 46 
1966 25 1 — 4,292 300 54 45 
1967 26 1 1,916 6,000 1,424 53 4] 

1968 28 1 — 5,768** 21 51 36 

1969 22 1 — 2,167 8 $2 39 

* Marks the first year of $2.50 licenses. 
** Includes licenses sold on upriver lakes. 

/ ]



| TABLE 3. Weather and Water Clarity During the Sturgeon Spearing , 

. Season on Lake Winnebago, 1955-69 

Year No. Fish Harvested Weather Conditions* Water Clarity ** 

1955 1,505 Excellent Excellent 

1956 661 Excellent Excellent 
1957 851 Excellent Excellent 

. 1958 464 Poor (first 12 days below or Good 

, near 0 F, drifting snow which 
hampered travel on ice) Oe 

1959 221 Poor (cold weather, drifting Excellent - 
snow, winter long to be 

| remembered) 
1960 520 Poor (drifting snow) Poor 
1961 340 Excellent Poor 

| 1962 262 Poor (drifting snow) Good | 
1963 1,001 Excellent Excellent 

1964 685 Good : Good 
1965 718 | Good Good 
1966 300 Poor (rain first week, all Poor 

shanties pulled off ice 
for 8 days) 

1967 1,424 Excellent Excellent 

1968 21 Poor (rain) 7 Extremely poor 

1969 8 Good Extremely poor 

* Weather Conditions . 
Excellent — car travel possible over entire lake 

Good — car travel possible in most areas of lake during most of the season 
Poor — car travel severely restricted during all or most of the season 

** Water Clarity 
Excellent — bottom visible ( 8-foot depth considered bottom) 
Good — visibility down to a depth of 12 feet 

Poor — visibility down to a depth of 8 feet 
Extremely poor — visibility less than 4 feet 

TABLE 4. Distribution of the Harvest and Fishing Pressure, by Six Areas on 
Lake Winnebago, 1960-65 

1960 1961 1962 1963 1964 1965 

Area* Fe¥ S*** F S F S F S F S F S 

1 5.7 12.4 85 18.2 9.1 16.3 12.8 185 5.4 17.1 12.1 21.9 
2 43.9 10.0 25.5 15.4 256 13.0 24.1 12.3 17.2 11.5 12.3 8.1 
3 0.6 5.4 — 4.3 — 7.3 0.4 4.3 — 3.5 — 4.1 
4 49.0 52.6 29.7 33.4 40.4 30.8 26.5 28.8 20.4 23.2 17.1 17.3 
5 — 19 06 3.4 #21.5 $2 62 £80 28.1 26.4 19.5 17.1 
6 0.6 17.5 35.5 25.2 23.3 27.4 30.1 28.0 28.8 18.1 39.0 29.9 

Total 
No. fish 
registered 520 340 262 1,001 685 718 

No. shanties 1,417 1,917 1,180 1,830 1,967 1,816 

*See figure 3 for location of 6 areas. 
**Fish registered (percent). 

***Shanty count (percent). 

8
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other weekend days. When the season percent of the total number of fish by the 1907-1960 year classes, in 

is grouped into weekly periods (Table harvested were taken between 11:00 addition to one fish from each of the 

6), weekly harvest varied over the a.m. and 1:00 p.m., while in 1961, this 1887, 1893, and 1901 year classes 

years checked. In 1955, harvest was time period accounted for 43.5 per- (Table 9A and 9B, Appendix). No 

the highest (32.6 percent) during the cent of the total harvest. Most of the individual year class demonstrated a 

first week, while in 1956, harvest fish for the years, 1955 through 1967, peak, followed by a gradual or abrupt 

during the 3 weeks was quite were speared at this same time of the decline over the 13-year period. For 

consistent, with the highest occurring day. Another harvest peak occurred example, the 1940 year class 

during the second week (36.0 between 2:00 p.m. and 3:00 p.m. for accounted for 3.8 percent of the 

percent). In 1958 and 1959, harvest all years and amounted to 25.0 and harvest in 1955, declined in 1956 to 

was the highest during the third (last) 27.1 percent for 1956 and 1961, 2.7 percent, increased to 7.6 percent 

week of the season—43.9 and 38.0 respectively. in 1957, declined in 1958 and 1959, 

percent, respectively. reached a high of 8.7 percent in 1960, 

The time of the day in which most and then declined over the following 

lake sturgeon were speared remained Harvest of Individual Year years but in no systematic order. 

quite constant over the years. Figure 4 Classes The 1907-1947 year classes were 

graphically demonstrates for 1956 and present or were available to the fishery 

1961 the hourly periods in which lake The year classes in the harvest from over the 13-year period. The 1939 

sturgeon were speared. In 1956, 42.5 1955 through 1967 were represented year class was the most utilized year 9
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AGE, LENGTH, AND WEIGHT | 

TABLE 5. Daily Sturgeon Harvest on Lake Winnebago Length Frequency | . y Sturg H ton Lake W bago, 
1955-56 and 1958-59 

a The length frequency was based on 
‘ e 

1955 1956 1958 1959 lake sturgeon registered from 1955 
D N No. (% N No. (% i ate 0. (%) 0. (%) 0. (%) 0. (%) through 1967, since only 21 fish were 
NT A 

e eo Al th 

Feb. 1 61 (4.0)* taken in 1968 and 8 in 1969. Also the 
. . 

2 67 (4.4) ** length of only 845 fish from a total . 

i in 1955 3 89 (5.9) harvest of 1,505 was obtained in 1955. 
4 75 (5.0) . . 
5 81 (5.4 The percentage of fish in the 40- to 

( ° ) 
° ° e 

6 62 (4.1) 44-inch and 45- to 49-inch size groups | 
7 58 (3.8 : (3.8) Bi varied from 5.6 to 18.3 and 12.3 to 
8 70 (4.6) 24 (5.2) 65 tively (Table 10 
9 78 (5 2) 17 (3 7) 26. percent, respectively adie 5 

e . . 
10 48 (3.2) 3 (0.6) Appendix). These two groups 
11 16 (1.1) 27 (4.1)* 16 (3.4) 1 (0.5)* ad d for 20.6-41.7 
12 52 (3.5) 30 (4.5) 13 (2.8) 0 (-_) combined accounted for .6-41.7 

. . . _— . 
13 58 (3.8) 25 (3.8) 21 (4.5) 7 (3.2) percent of the annual harvest; 

e e e ° 

) 14 43 (2.9) 26 (3.9) 32 (6.9) 10 (4.5) however, there was no systematic shift 
15 57 (3.8) 28 (4.2) 28 (6.0) 14 (6.3) ae a ; d ; 
16 48 (3 2) 41 (6.2) 18 (3 9) 8 (3 6) indicating an increase or decrease in 

* . . e 

17 47 (3.1) 23 (3.5) 6 (1.3) 16 (7.2) the harvest of these two length groups 
. 

19 63 (4.2) 43 (6.5) 20 (4.3) 22 (9.9) ae 
20 5 (0.3 97 (4.1 18 (3.9 6 (2.7 Fish in the 50- to 54-inch group 

e * e ° . 

21 18 (1.2) 25 (3.8) 26 (5.6) 14 (6.3) accounted for between 17.2 and 26.6 
22 37 (2.5) 38 (5.7) 46 (9.9) 19 (8.6) le j 
73 37 (2.5) 24 (3.6) 42 (9.1) 1 (0:5) percent of the harvest while in the 55- 

24 13 (0.9) 33 (5.0) 17(3.7) 9 (4.1) to 59-inch group, variation ranged 

25 42 (2.8) 32 (4.8) 24 (5.2). 12 (5.4) from 15.3 to 27.7 percent. The harvest 
26 75 (5.0) 53 (8.0) 22 (4.7) 14 (6.3) ‘ed 
27 65 (4.3) 33 (5.0) 11 (2.4) 11 (5.0) of these two groups also varie 

J e e ° . : 
28 37 (2.5) 38 (5.7) 17 (3.7) 24 (10.9) irregularly over the years. The same 
29 41 (6.2 oe . 

(6.2) variation in annual harvest of the 
Mar. 1 46 (3.1) 26 (3.9) 24 (5.2) 23 (10.4) ch al d 

larger fish also occurred. 
LO 

*Opening d Th g 1 length of all lake pening day e€ average annual ien 

**Weekend days in itali harvested showed littl eekend days In italics sturgeon harvested showe ittle 

variation (53-56 inches) from a mean 
. . 

of 54.5 inches, with 95 _ percent 
imi + 2.5 inches (Fi confidence limits of + 2.5 inches (Fig. 

5). 
TABLE 6. Sturgeon Harvest 

the Spearing Season on Lake L h ‘aht Relati hi 
Winneb 1955-56 and 1958-59 ength-Weight Relationship innebdago, an 

The length-weight relationship was . 
Period (Week) 1955 1956 1958 1959 ength-weight relationship 

. 
calculated from a combined sample of 

. . 
First 32.6 30.2 27.1 25.3 7,013 lake sturgeon collected in 
Second 24.3 36.0 29.1 36.6 Feb Th 
Third 19.6 33.6 43.9 38.0 ebruary 1955 through 1967. ey 

. e e . 

* . * d i : f 40 to 70 Fourth 23.6 ranged in total length trom to 

j inch ae ; inches and were grouped in l-inc 

Three-week season only. intervals. The length-weight equation . gth-weight equat 
1 0 

. Was.
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TABLE 7. Population Estimates of Lake Sturgeon over 40 Inches 
in Length from Lake Winnebago, 1955-59 | 

Number of Number 
Total Fish of Tags Population 95% Confidence 

Year Harvest Tagged Returned Estimate Limits | 

1955 1,505 55 5 13,3800 3,200-24,400 . 
1956 661 173 9 11,500 4,500-18,400 
1957 851 176 12 11,500 5,400-1 7,600 
1958 464 450 23 8,700 5,300-12,100 
1959 221 499 9 11,100 4,300-17,800 
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TABLE 8. Percent of the Total Harvest of 15-to 19-year-old Lake Sturgeon 

Speared in Lake Winnebago, 1955-67* 
NN 

| Car of Harvest 
Year Class 1955 1956 1957 1958 1959 1960 1961 1962 1963 1964 1965 1966 1967 Avg. 

a 

1952 6.6 6.6 
1951 10.5 8.6 9.6 
1950 6.3 8.8 6.1 7.1 
1949 4.2 2.8 3.4 3.5 3.5 
1948 43 48 3.5 3.4 3.2 3.8 
1947 42 43 19 3.3 3.4 3.4 
1946 2.4 42 1.7 #19 24 2.5 
1945 1.2 1.2 24 #1.7— 1.3 1.6 
1944 1.8 24 3.0 1.2 2.2 2.1 
1943 5.2 36 7.1 63 1.8 4.8 
1942 10.2 56 59 5.3 3.9 6.2 
1941 4.7 11.7 7.2 64 5.5 7.1 
1940 3.8 2.7 76 45 4.1 4.5 
1939 8.7 11.5 7.9 8.3 9.1 

1938 3.8 5.2 6.0 5.0. 

1937 5.7 4.8 5.3 
1936 3.8 3.8 

Average 5.1 5.6 8.7 62 43 43 34 2.8 28 28 3.6 5.9 5.6 
ee RS

 

*No growth is assumed to take place during the year in which the fish are harvested because the 

harvest takes place in February. 

= = —  ——Sstsésésés—~—~—~—”,LD—...————C _e Extreme fluctuations in the annual 

a rt~t~—~—O—”—“ RU:”~”~w™w™~COCiCiCi*tCstrsCSCSCSCS™=C<SCéisCé=sCéCPC:« harvest are overned b weather 
—r—“_OONEEREANERRERsSsSi‘CRrONCCiaC ‘CWOCiCiC iS i‘aOCOCOCssCi(C(OisOisCirssCNCiC es - a ~~ SCC c rwrmCCCCOC 2 

—rrrr”r—~—~—~—~—”—”—“ r—~”———”—.—C—..—U—C—CC—C(‘CCNCi“C‘(C‘ CSCSsCsCsiC‘CsCsCr™C by scarcity of legal-sized fish (Table 

a  — .  —r”—“_—C—C—S—ssSSSSCssC 2). Until the coming of snowmobiles, 

oe  ——C CSC auttomobile or truck travel. Any 

a eer ee 3 %, ee “ age | oe ead Oe 8 a ee ne we i oo ERE oe. : 

a. | fe al - ge = Oe more productive areas.* 
3 F i. << ; = om oe ae | rE Sage ae mo pee see Se . be . ‘ ‘ 45 
_ , - L ee 1] a ee tl gle ae ae Water clarity is the most limiting 

<— 7 aes y. i f | harvest. Even if the spearer can freely 

tin | ; ve tna enn crm *In recent years, snowmobiles and 

oO | 2 ia oe a Sia all-terrain vehicles permit travel to all parts 

- — wtb * © Blas . ae en ili iieiieesisiics cella. Oiagg oo oa os Sa of the lake regardless of Snow drift Or 

rr i ia i, x, Me accumulation. Shanties, however, must still 

Cs abla gh eee es an, | cutlass a ee be pulled onto the lake by means of heavier 

. . RE RO 5 ‘aaa ill ces aes. Be ee fia . Le ieee eal . : 

automobiles). Use of snowmobiles and 

‘‘al-terrain vehicles’ has thus made the 

16 Bridges across pressure cracks allow vehicle travel over most of the lake. spearer, but not his shanty, more mobile. 
>



travel around the lake, under water 600 

visibility must be good, otherwise he 
cannot detect his target. Although 
sturgeon are occasionally speared just 700 
below the ice, they are more often | 
taken at lower depths and for this 
reason, spearing is most productive _ 
when water clarity is excellent. In 8 600 
1969, weather conditions were good, x 

permitting car travel on all areas of the oS | 
| lake during most of the season; F 

however, water clarity was extremely > 500 
| poor (i.e., visibility was less than 4 ft) <q 

and thus, the season harvest was only Z 

8 fish. | : 
According to harvest data reported $ 400 

in the literature for lakes which have - | 
supported a commercial fishery for “ 

| lake sturgeon, a rapid decline in yield | 
occurs when such populations are Qo 300 
fished.* The results have always been 3 : 
the same—a relatively high, initial a. 
yield, followed by a sudden and 2 . 
permanent decline to very low levels. 200 
Within 10 years (1885-95), the Lake r 
Erie catch fell from over 5,000,000 Ib 

to less than 1,000,000 Ib—a decline of | 
over 80 percent from which the 100 

| fishery never recovered, producing 
only 20,000 Ib in 1951 (Anderson and : 
Peterson 1954). In Lake of the Woods, 
Minnesota, the fishery declined 90 0540 | I950 1960 S70 
percent in 7 years (1893-1900), from 

just under 2,000,000 1b to under | YEAR HARVESTED 
200,000 lb. By 1930, the Lake of the | 

Woods fishery had declined to less FIGURE 11. Harvest (total pounds) of lake sturgeon from Lake Winnebego, 
than 10,000 Ib (Harkness and Dymond 1941-43. 1947-51. and 1955-67 
1961) and since 1941, the lake : , , 

| sturgeon has been on the protected list | . 

Prewmeucly unfished stomeon waters'y never dropped below 10,000 Ib per and 1947-51. The estimate was based 
Ontario. Canada do not exist and Year except in 1968 and 1969 when on a partial return of cree] census 
roduc ton in previously pro ductive Poor water clarity resulted in only 756 cards, projected to the total number of 

vvaters has settled down to a relatively and 312 lb, respectively, being taken. spearing participants. In 1955, when 

low, continuous yield (Harkness and Although the lake sturgeon popu- creel census cards were distributed and 

Dymond 1961). lation in Lake Winnebago has demon- when mandatory registration also took 
; . strated no rapid decline, its numbers effect, it was found that the estimate 

In Lake Winnebago neither ° are small when compared to numbers of harvest based on census card returns 
continuous sport fishery in effect since of other fish species in Lake Winne- was 2 times as great as the estimate of 

I 932, nor an unknown harv est by bago. The total lake sturgeon harvest harvest based on the number of fish 
illegal methods has resulted in a rapid in Lake Winnebago from 1955 through registered. During the 8-year period, 

decline in the fishery as far as can be 1969 only amounted to 122 Ib/square Probst and Cooper (1955) reported 
determined from records available mile (215 square miles). During essen- that only 22 percent of the census 

from 1941 to 1943, and 1947 to 1951 tially the same period (1955-66), state cards were returned and that the num- 
(Probst and Cooper 1955), and 1995 and private commercial fishermen ber of sturgeon reported speared aver- 
to 167. The harvest during these emoved 12,945 Ib/square mile of aged 50 percent of the number of 
periods has evidently never been sut- freshwater drum annually (Priegel spearers reporting. Obviously success- 
ficient to show the rapid decline that 1971). ful spearers were more prone to report 
would have occurred if the population The average annual harvest from than unsuccessful spearers. Therefore, 

were over-exploited. Inst ead, there 1955 through 1969 was 599 fish; it seems reasonable to cut the harvest 
have been great fluctuations in the however, if the 1968 and 1969 har- estimates in half for 1941-43 and 
harvest (Fig. 11). The total harvest was vests in which only 29 fish were taken 1947-5]. 

are deducted, the annual average har- Even with this adjustment, spearing 

—¥Theare has never been a commercial Vest would be 688 fish. Probst and success was better when computed on 
fishery for lake sturgeon in Lake Cooper (1955) reported an estimated a “‘sturgeon-per-spearer” basis for the 
Winnebago. annual harvest of 695 fish for 1941-43 8 early years compared to the 1960-69 17



period. During the early years, one To maintain a sustained yield in any —_ taken during the season. Some tag loss 
sturgeon was harvested per 4 spearers, population, it is imperative that no occurs but the extent is unknown. 
while during the latter period, 1 stur- more of the population than is re- Until a $10.00 reward was offered for | 

geon per 7.7 spearers was harvested. cruited by growth or immigration be the return of tags, few tags were 
Spearing restrictions were tighter harvested either through natural or — returned. The reward first offered in 

during the latter period—season length —_ angler (spearing in this case) mortality. | 1956 increased the rate of tag returns 
was cut 30 percent, bag limit was cut _It is assumed that natural mortality is significantly; therefore, the substantial 

from three sturgeon during the earlier not significant in the legal-sized lake reward plus required registration 

period to one sturgeon per season, and sturgeon population in Lake Winne- helped to maximize tag returns. 

the minimum size limit was increased —_ bago and that annual recruitment and The standing crop of lake sturgeon 
from 30 to 40 inches. In addition, the — growth will continue at the same pace in Lake Winnebago is probably not 
number of people participating in the that they have in the past. The only more than 11,500. To protect this 

| sport tripled during the latter period —_ factors that may upset these assump- _— population, it appears safest to limit 
(about 1,355 vs. 4,060 per year), so tions are an illegal harvest, especially | the harvest to the recruitment estimate 

that a lower catch per person could be — during the spawning migration into the of 4.7 percent rather than the higher 
expected due at least in part to greater © Wolf and Fox rivers, and mortality due — estimate of 5.4 percent. Over a period 

numbers of inexperienced spearers. to collisions with boat propellers. The — of years, this would dictate an average 

In a fishery in which a sustained latter factor has been observed and annual harvest of 540 fish. The actual | 

yield is desired, the average age and may increase with increased use of average annual harvest from 1955 
size of the fish in the harvest should _ pleasure boats. through 1969 has been 599 fish. The 
not decrease. When more fish are | On the basis of tag returns, popula- = increase in the minimum legal length 

harvested than are recruited by tion estimates were made on the Lake from 40 to 45 inches is calculated to 

growth, younger and smaller fish are | Winnebago sturgeon population. These | decrease the average annual harvest 
harvested during each successive sea- estimates assumed that: (1) a suffi- from 1955 to 1969 by 11 percent, 

son. The catch per unit of effort may cient number of fish are sampled which would have lowered this average 

also decline. The sturgeon population during the season; (2) all tagged fish harvest to 533. A 45-inch size limit 
- in Lake Winnebago to date hasdemon- _ retain their tags; (3) all tagged fish that —_—_ will bring the harvest more in line with 

strated none of these declines. The are speared are reported; (4) tagged = the lower estimate of annual recruit- 
average length of the total harvest has _— fish are taken in the same proportion _ ment. . 

shown little variation from a mean of — as the unmarked segment of the popu- If over-exploitation should occur in 

54.5 inches. There has been no de- lation; (5) tagged fish do not migrate future years, the minimum size limit 

crease in the ages of the fish harvested. out of the study area; (6) natural could be increased to 50 inches and 

There is no statistical difference in the mortality, if any, of tagged and un- this, on the average, could save 
average length for registered lake stur- marked fish is equal; and (7) sizes and another 18 percent. Based on the 
geon for any age group. These data on ages of tagged fish are similar enough 1955-1969 harvest figures, a 50-inch 
average age and length frequency of — to unmarked fish so that aharvest bias size limit would have reduced the 
fish harvested indicate that the stur- is not present. average annual harvest to 425 fish, 
geon population being exploited in All of the above assumptions except with all other conditions remaining the 
Lake Winnebago has remained fairly the first 3 appear to be valid. Suffi- same. 
stable. cient numbers of tagged fish were not 

MANAGEMENT RECOMMENDATIONS yy 

The size limit at present, appears to reduction in exploitation. 21-year closure of Lake Michigan 

be the best method of regulating the Reducing the length of the open (1929-50) had no apparent effect on 

harvest on Lake Winnebago. In 1974, season will also reduce the catch, the population (Van Oosten 1956). 

the minimal legal size for sturgeon was unless fishing effort increases, with a Failure of some sturgeon fisheries to 

increased from 40 to 45 inches. This proportional increase in harvest. recover during a closed period up to 

change in the regulations is expected Closure of the sturgeon fishery for a 20 years is probably due to a combi- 

to decrease the average annual harvest period of years was formerly consid- nation of factors. First of all, in some 

by 11 percent and bring the harvest in ered a good management practice to waters, it takes a sturgeon that long to 

line with average annual recruitment. permit the population to return to reach a size at which it may be legally 

An increase in the minimum size limit something like its original abundance. caught. Thus, fish hatched at the 

to 50 inches could decrease the aver- This has not occurred on the smaller beginning of such a closed season only 

age annual harvest by another 18 upriver lakes which have a short 2-day _ begin to enter the fishery by the time 

percent and should be considered if season every third year. A 10-year the season is opened again. Secondly, 

over-exploitation occurs in the future. closed period in Manitoba, beginning § spawning grounds may be destroyed 

In either case, increased fishing effort in 1927, was insufficient to permit the by such encroachments as dams on 

18 and/or success will nullify the desired fishery to recover (Hinks 1943). A river spawning routes.



It is essential on Lake Winnebagoto it may be necessary to collect fin the population. 
continue the system of registration | bones over a period of 3 years. For It is vital that the lake sturgeon 
including the measurement of all fish | example, a program should now be population and harvest in Lake Winne- 

speared. Such measurements will be established to collect fin bones in bago should be sampled on a regular | 

used to determine if the length fre- 1975, 1976, and 1977, followed by basis to watch for any signs of over- : 

quency of the harvest is changing toa another collection period in 1981, exploitation and to initiate studies to | 

harvest of smaller and younger fish. 1982, and 1983. If sufficient fin bones determine causes of over-harvest | 
The registration system should also are collected in the first year, collec- should evidence warrant it. Once the | 
include the collection, every fifth year, tions can be dropped the following population is over-exploited, it is 
of fin bones from all fish harvested to two years. A collection of 300 or more almost a safe assumption that the 

determine if there is anincreasein the fin bones would be sufficient if the population will never recover to for- 
harvest of younger fish. Since harvest collection was a true random sample mer abundance, as has already been 
success varies considerably because of of the total harvest, and therefore shown throughout the natural geo- 
weather conditions and water clarity, representative of the age structure of graphical range of the lake sturgeon. 

en SUMMARY 

From 1955 through 1969, the total success of 15.9 percent. Only 0.2-1.0 lake sturgeon speared for any age | 
harvest of lake sturgeon based on _ percent of the nonresident spearers are § group. The average length of the fish 
registration figures was 8,981 fish. The successful. gradually increased with an increase of 
average annual harvest was 599 fish. Lake sturgeon in the 40- to44-inch — age from 41 inches for an age 7 fish to 

Since 1960, license sales varied from and 45- to 49-inch groups combined 67 inches for an age 40 fish. 

2,167 in 1969 to 6,624 in 1965 and _— accounted for 20.6-41.7 percent of the The average weight increased grad- 
averaged 4,405. Weather conditions annual harvest; however, there has ually with an increase in age, from 15 / 
and water clarity are the two factors | been no systematic shift indicating an __Ib for an age 7 fish to 83 Ib for an age 

| most responsible for the fluctuations increase or decrease in the harvest of | 40 fish. 
} in the annual harvest and license sales. these two length groups over the 13 The return of tagged lake sturgeon | 

The year classes in the harvest years. The average annual length ofall © was the best available method of esti- | 

(1955-69) were represented by the lake sturgeon harvested has shown mating the legal-sized population each 

1907-60 year classes, including one little variation (53-56 inches) from a season. The standing crop of lake 
fish from each of the 1887, 1893, and mean of 54.5 inches. sturgeon over 40 inches long is 

1901 year classes. No individual year The registered lake sturgeon ranged = probably not more than 11,500. / 

class demonstrated a peak, followed in age from 7 to 68 years. No indi- Because of unknown loss in addi- 
by a gradual or abrupt decline over the vidual age group was consistently the tion to spearing mortality, 4.7 percent 
13-year period. age group most frequently speared in _is the maximum segment of the legal 

Spearing success per license holder all years. | population that is recommended to be 

has varied from 6.9 percent in 1966 to There was no statistical difference | taken annually if the population pre- 

23.7 percent in 1967, with an average in the average length for registered sent in 1969 is to be maintained. 
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APPEN DX Sa 

TABLE 9A. Number and Percent (in Parentheses)jof Lake Sturgeon Speared 
| on Lake Winnebago by Year Class, 1955-61 

Year 
Class 1955 1956 1957 1958 1959 1960 1961 

1960 
59 | 
58 | 
57 
56 . 
55 

. 54 
53 1(0.2) 2(0.6) 
52 1(0.2) 10(3.0) 
51 2( 0.9) 17(3.4) 26(7.8) 

1950 1(0.2) 3( 1.4) 11(2.2) 13(3.9) 
° 49 2( 0.9) 7(1.4) 7(2.1) 

48 7(1.6) 4( 1.8) . 9(1.8) 13(3.9) 
47 1(0.1) 4( 0.7) 6(1.3) 9( 4.1) 21(4.2) 24(7.2) 

— 46 5(0.6) 3( 0.5) 17(3.8) 14( 6.4) 15(2.9) 8(2.4) 
45 2( 0.4) 1( 0.3) 4(0.9) 1( 0.5) 6(1.2) 4(1.2) 
44 111.3) 7( 1.3) 11(¢ 3.5) 10(2.2) 4( 1.8) 12(2.4) 10(3.0) 
43 38(4.5) 20( 3.6) . 18(¢ 5.7) 23(5.2) 8( 3.6) 36(7.1) 21(6.3) . 
42 24(2.9) 12( 2.1) 32(10.2) 25(5.6) 13( 5.9) 27(5.3) 13(3.9) 

| 41 49(5.8) 26( 4.7) 37(11.7) 32(7.2) 14( 6.4) 28(5.5) 24(7.2) 
1940 32(3.8) 15( 2.7) 24( 7.6) 20(4.5) 9( 4.1) 44(8.7) 15(4.5) 

| 39 73(8.7) 64(11.5) 25( 7.9) 37(8.3) 25(11.4) 35(6.9) 21(6.3) 
38 32(3.8) 29( 5.2) 19( 6.0) 23(5.2) 13¢ 5.9) 22(4.4) 8(2.4) 

a 37 48(5.7) 27( 4.8) 20( 6.3) 20(4.5) 13¢ 5.9) 19(3.8) 14(4.2) 
36 32(3.8) 22( 3.9) 13( 4.1) 16(3.6) 5( 2.3) 15(2.9) 5(1.5) 
35 17(2.0) 20( 3.6) 6( 1.9) 18(4.0) 3( 1.4) 8(1.6) 7(2.1) 
34 10(1.2) 2( 0.4) 4( 1.3) 12(2.7) 2( 0.9) 5(0.9) 9(2.7) 
33 4(0.5) 9( 1.6) 12( 3.8) 8(1.8) §5( 2.3) 16(3.2) 7(2.1) 
32 9(1.0) 9( 1.6) 18( 5.7) 18(4.0) 8( 3.6) 20(3.9) 5(1.5) 
31 11(1.3) 11¢ 1.9) 16( 5.1) 23(5.2) 9( 4.1) 10(1.9) 7(2.1) 

1930 32(3.8) 17( 3.1) 9( 2.8) 16(3.6) 6( 2.7) 20(3.9) 12(3.6) 
29 43(5.1) 41( 7.4) 15( 4.8) 20(4.5) 12( 5.5) 19(3.8) 7(2.1) 
28 37(4.4) 28( 5.0) 9( 2.8) 18(4.0) 6( 2.7) 9(1.8) 6(1.8) 
27 35 (4.2) 25( 4.5) 7( 2.2) 19(4.3) 9( 4.1) 13(2.6) 11(3.3) 
26 44(5.3) 31( 5.6) 8( 2.5) 26(5.8) 3( 1.4) 19(3.8) 10(3.0) 
25 43(5.1) 18( 3.2) 3( 0.9) 7(1.6) 4( 1.8) 14(2.8) 1(0.3) 
24 34(4.1) 18( 3.2) 2( 0.6) 3(0.7) 3( 1.4) 12(2.4) 1(0.3) 
23 43(5.1) 30( 5.4) 1¢ 0.3) 4(0.9) 4( 1.8) 1(0.2) 2(0.6) 
22 27(3.2) 19( 3.4) 3( 0.9) 7(1.6) 2( 0.9) 4(0.8) 6(1.8) 
21 11€01.3)  ~=11¢ 1.9) 1( 0.5) 1(0.2) 1(0.3) 

1920 25(3.0) 7( 1.3) 3(0.7) 1( 0.5) 2(0.4) 1(0.3) 
19 17(2.0) 6( 1.1) 2( 0.6) 1( 0.5) 1(0.3) 
18 13(1.5) 7( 1.3) 1(0.2) 2(0.4) 1(0.3) 
17 9(1.0) 2( 0.4) 2(0.4) 
16 4(0.5) 6( 1.1) 1(0.2) 
15 6(0.7) 2( 0.4) 
14 2(0.2) 1( 0.2) 1(0.2) 1( 0.5) 
13 7(0.8) 1( 0.2) 
12 1(0.1) 1( 0.2) 
11 3(0.4) 

1910 1(0.1) 1( 0.2) 1(0.2) 
09 1( 0.2) 
08 1(0.3) | 
07 1(0.1) 

1901 1(0.1) 
1893 1( 0.2) 
1887 1(0.1) 

Total 836 556 315 445 219 $05 333 
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TABLE 9B. Number and Percent (in Parentheses) of Lake Sturgeon Speared in 
Lake Winnebago by Year Class, 1962-67 

Year Total 
Class 1962 1963 1964 1965 1966 1967 (1955-1967) 

1960 6(0.4) 6( 0.1) 
59 1( 0.1) 2( 0.7) 70(4.9) 73¢ 1.0) 

; 58 7¢ 0.9) 11¢ 3.7) 63(4.5) 81( 1.1) ~ 
57 3( 0.4) 12( 1.7) S( 1.7) 71(5.1) 91( 1.3) 

| 56 1( 0.1) 6( 0.9) 23( 3.3) 8( 2.7) 57(4.1) 95( 1.3) 
| | 55 9( 1.4) 8( 1.2) 36( 5.1) 7( 2.4) 73(5.2) 133( 1.9) 

54 2( 1.2) 20( 3.1) 22( 3.3) 29(¢ 4.1) 14(¢ 4.8) 68(4.8) 155( 2.2) 
53 1( 0.6) 23( 3.5) 13( 1.9) 23( 3.3) 7( 2.4) 54(3.8) 134( 1.9) 
52 12¢ 7.3) $2( 8.0) 47( 7.1) 53( 7.5) 16( 5.4) 93(6.6) 284( 4.0) | 
51 22(13.3) 92(14.2) 73(10.9) 74(10.5) 31(10.5) 120(8.6) 457( 6.4) 

} 1950 8( 4.8) 47( 7.2) 48( 7.2) 44( 6.3) 26( 8.8) 86(6.1) 287( 4.0) 
49 7( 4.2) 24( 3.7) 28( 4.2) 20( 2.8) 10( 3.4) 49(3.5) 154( 2.2) 
48 7( 4.2) 28( 4.3) 32( 4.8) 25( 3.5) 10( 3.4) 4$(3.2) 180( 2.5) 

| 47 7( 4.2) 28( 4.3) 13( 1.9) 23( 3.3) 10( 3.4) 29(2.1) 175( 2.4) 
46 7( 4.2) 11(¢ 1.7) 13( 1.9) 17( 2.4) 10(¢ 3.4) 39(2.8) © 159¢ 2.2) 
45 4( 2.4) - 11¢ 1.7) 9( 1.3) 10( 1.4) 5( 1.7) 27(1.9) 84( 1.2) © 
44 2( 1.2) 14( 2.2) 20( 3.0) 13¢ 1.8) 8( 2.7) 30(2.1) 152( 2.1) 

. 43 3( 1.8) 27( 4.2) 26( 3.9) 23( 3.3) 14( 4.8) 48(3.4) 305( 4.3) 
42 9¢ 5.5) 22( 3.4) 24( 3.6) 25( 3.5) 11( 3.7) 60(4.3) 297( 4.2) 
41 8( 4.8) 27( 4.2) 24( 3.6) 36( 5.1) 14( 4.8) 27(1.9) 346( 4.9) 

1940 5( 3.0) 13( 2.0) 22( 3.3) 18( 2.6) 8( 2.7) 28(2.0) 253( 3.6) 
39 14( 8.5) 39( 6.0) 29( 4.4) 30( 4.3) 10( 3.4) 24(1.7) 426( 6.0) 
38 — S( 3.0) 12( 1.8) 18( 2.7) 13( 1.8) 4( 1.4) 33(2.3) ~231¢ 3.3) 

| 37 1( 0.6) 25( 3.8) 18( 2.7) 19( 2.7) 5( 1.7) 23(1.6) 252( 3.6) 
36 1( 0.6) 4( 0.6) 8( 1.2) 9( 1.3) 2( 0.7) 16(1.1) 148( 2.1) . 
35 4( 2.4) 7( 1.1) 3( 0.4) 12¢ 1.7) S5( 1.7) 11(0.8) 121¢ 1.7) 
34 4( 0.6) 9( 1.3) 4( 0.6) 2( 0.7) 10(0.7) 73( 1.0) 
33 4( 2.4) 9( 1.4) 4( 0.6) 11( 1.6) 2( 0.7) 8(0.6) 99( 1.4) 

| 32 1( 0.6) 1( 0.1) 21( 3.2) S5( 0.7) 7( 2.4) 18(1.3) 140¢ 2.0) 
31 2( 1.2) 10( 1.5) . 18¢ 2.7) 15¢( 2.1) 4( 1.4) 12(0.9) 148( 2.1) 

1930 1( 0.6) 9( 1.4) 18¢( 2.7) S5¢ 0.7) 25(1.8) 170( 2.3) 
29 4( 2.4) 10¢ 1.5) 6( 0.9) 11( 1.6) 1¢ 0.3) 15(1.1) 204( 2.9) 

~ 28 2( 1.2) 14( 2.2) 15( 2.3) 6( 0.8) 8( 2.7) 16(1.1) 174¢€ 2.4) — 
27 4( 2.4) 18( 2.8) 9( 1.3) 16( 2.3) 7( 2.4) 11(0.8) 184( 2.6) 
26 4( 2.4) 7(¢ 1.1) 12( 1.8) 6( 0.8) 6( 2.0) 9(0.6) 185( 2.6) 
25 1( 0.6) 13( 2.0) 10( 1.5) 11( 1.6) 7(0.5) 132(¢ 1.9) 
24 4( 2.4) 2( 0.3) 9( 1.3) 2( 0.3) 8(0.6) 98( 1.4) 
23 1( 0.6) 5( 0.8) 3( 0.4) 2( 0.3) 6(0.4) 102( 1.4) 
22 1( 0.6) 4( 0.6) 13( 1.9) 3( 0.4) 2( 0.7) 5(0.4) 96( 1.3) 
21 4( 2.4) 4( 0.6) 5( 0.8) 2( 0.3) 40( 0.6) 

1920 1( 0.6) 3( 0.4) 2( 0.3) 1( 0.3) 46( 0.6) 
19 1( 0.6) 2( 0.3) 2( 0.3) 1(0.1) 33( 0.5) 
18 1( 0.1) 2( 0.3) 27( 0.4) 
17 4( 0.6) 1( 0.3) 18( 0.3) 
16 11( 0.2) 
15 1( 0.1) 1( 0.1) 1(0.1) 11( 0.2) 
14 5( 0.1) 
13 8( 0.1) 
12 2(>0.1) 
11 3(>0.1) 

1910 . 3(>0.1) 
09 1( 0.3) 2(>0.1) 
08 1(>0.1) 
07 1(>0.1) 

1901 1(>0.1) 
1893 1(>0.1) 
1887 1(>0.1) 

Total 165 649 665 704 294 1,402 7,098 
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TABLE 10. Length Frequency in Percent of Registered 
Lake Sturgeon Speared in Lake Winnebago, 1955-67 

i 

Tone No. Fish by Size Groups (Total length in inches) 

Year No. Fish (inches) 40—44 45-49 50-54 55-59 60-64 65-69 70+ 

1955 845* 54 12.2 183 196 18.9 20.4 8.5 2.1 

| 1956 = 661 56 56 145 245 19.7 22.8 11.0 1.8 

(1957s 851 56 6.4 168 196 20.8 224 114 2.6 

1958 456 56 8.3 12.3 21.9 20.8 $21.7 125 2.4 

1959 220 55 10.5 12.7 20.00 27.7) = 22.7 46 1.8 

1960 520 55 10.4 13.3. 21.7 22.9 19.8 104 1.5 

° — 1961 340 54 15.9 182 18.8 21.8 = 14.7 8.5 2.1 

1962 262 53 18.3 22.9 17.2 15.3 16.4 8.4 1.5 

1963 1,001 53 15.2 26.5 18.9 17.7 = 12.8 7.0 1.8 

1964 685 55 9.1 23.7 17.9 156 19.1 11.2 3.4 | 

1965 718 54 12.1 23.3 19.9 16.7 15.2 9.5 3.3 

1966 300 54 11.0 18.0 266 190 12.0. 11.7. 1.7 . 

1967 1,424 53 13.0 22.9 25.00 16.1 12.5 8.0 2.5 

ee 
| 

*Only a sample from a total harvest of 1,505 fish. 

| TABLE 11. Age Frequency of Lake Sturgeon Speared in Lake Winnebago, 1955-67 | 

a OT 

Age . . 

Groups 1955 1956 1957 1958 1959 1960 1961 1962 1963 1964 1965 1966 1967 Total* Percent 
ne 

. 7 — - 0 = — — 1 — — 1 3 7 2 6 20 0.3 

8 1 — — 1 2 1 1 2 9 6 12 11 71 117 1.7 | 

9 5 4  —- — 3 17 11 1 20 8 23 5 62 159 2.3 

10 — 3 = - 7 2 13 #4226 12 23 £22 36 8 71 223 3.2 

11 11 2 - 6 4 7 13 21 52 13 29 8 S57 223 3.2 

12 38 8 1 17 9 9 7 8 92 47 23 13 73 345 4.9 

13 24 #20 - 4 14 22 £13 7 47 #+=°-72 #33 8 68 352 5.0 

| 14 49 12 4 10 1 15 24 7 24 46 74 16 54 326 4.6 

15 32.27 3 22 4 6 8 7 28 29 #44 32 892 334 4.8 

16 73 15 1 26 8 13 4 7 28 32 ~&# 20 27. +120 374 5.3 

17 32 = «64 3 32 13 36 10 4 ii 13. 25 11 86 340 4.8 

18 47 30 4 20 14 22 2!i 2 11 13 23 10 48 265 3.8 

19 31 28 5 37 9 30 13 3 14 9 17 10 45 251 3.6 

20 17 21 5 23 25 44 #24 9 27 #20 ~ #11 9 29 «264 3.8 

21 10 22 3 20 13 24 15 8 22 26 13 5 39 220 2.1 

22 3 2 3 16 13 22 ~ 2i 5 27 24 23 8 27 194 2.8 

23 9 10 1 18 5 18 8 14 13. 24 25 14 30 190 2.7 

24 10 9 1 12 3 19 14 5 39s «22 36 11 48 229 3.3 

25 32 ~=s 11 1 8 2 10 5 1 12 29 18 14 60 #203 2.9 

26 43 17 3 18 5 5 7 1 25 18 30 8 27 207 3.0 

27 37 42 10 = 23 8 17 9 4 4 18 13 10 28 223 3.2 

28 35 28 17 16 9 20 7 — 7 8 19 4 24 194 2.8 

29 43 25 11 20 6 10 5 4 4 3 9 5 32 177 2.5 

30 44 33 14 18 12 21 7 1 9 9 12 2 22 #4204 2.9 

31 34 «619 16 19 6 20 12 2 1 4 4 5 17 160 2.3 

32 42 18 19 26 9 9 7 1 10 #21 11 3 11 187 2.7 

33 28 8631 21 7 3 083613 6 4 9 18 5 2 10 157 2.2 

34 11 23 22 3 4 20 11 2 10 18 15 7 8 154 2.1 

35 25 12 20 4 3 14 10 4 14 6 5 5 18 140 1.9 

36 17 7 10 7 4 12 1 3 18 #15 11 — 12 117 1.7 

37 12 6 11 — 2 1 1 1 7 9 6 1 25 82 1.2 

38 9 7 11 3 1 4 2 4 13 12 16 8 15 105 1.5 

39 3 2 4 —- 1 1 6 1 2 10 6 7 16 59 0.8 

40+ 21 14 17 2 2 8 4 8 17 36 30 11 48 218 3.1 

a 
OCT 

*Total number of fish = 7,013 
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| TABLE 12. Age-Length Frequency (Total Length in Inches) of Lake Sturgeon | 

| Speared in Lake Winnebago, 1955-67 

Age | 

Groups 1955 1956 1957 1958 1959 1960 1961 1962 1963 1964 1965 1966 1967 Average 

7 — — — — — 40 — — 40 41 41 42 42 41 

8. 41 — — 41 42 42 46 43 42 41 42 42 42 42 

9 42 41 — — 41 42 42 41 42 42 42 43 44 43, | 

10 — 42 — 43 41 42. 43 43 43 45 44 44 45 44 1 

11 44 42 — 43 43 43 44 45 45 45 45 45 46 45 | 

12 44 44 42 44 45 45 44 46 46 47 47 47 47 46 | | 

13 44 44 — 46 45 45 47 45 46 48 48 47 49 47 | 

14 46 48 44 46 42 46 47 47 47 49 49 50 49 48 : 

15 47 48 45 48 47 48 47 49 50 48 50 51 Sl 49 

16 48 48 48 49 52 49 50 48 49 52 49 51 51 50 | 

17 49 50 46 51 52 49 $1 $1 50 52 51 50 52 51 | 

18 50 51 $1 $1 51 51 $1 47 50 52 51 52 52 51 

19 51 $1 56 52 55 54 54 52 53 $1 54 52 54 53 | 

20 53 52 50 55 54 54 53 54 53 53-57 54 54 54 | 

21 53 $2 56 56 55 56 54 54 55 55 56 55 54 55 | 

. 22 S57 54 55 57 $7 56 56 54 56 =. 56 57 57 56 56 

23 $3 55 62 58 57 57 55 $7 55 57 58 $7 55 56 | . 

Po 24 56 57 56 59 57 58 58 56 58 59 59 58 58 58 

f 25 56 57 64 56 58 58 58 55 $7 60 59 58 59 58 

26 57 58 61 62 60 60 60 60 $7 60 61 56 ~—ss«O61 59 | 

27 58 58 62 6i1 62 58 61 60 59 60 60 61 60 59 | 

28 58 59 60 61 61 62 58 — 61 61 60 61 61 60 : 
29 58 60 62 63 58 60 64 61 59 59 63 64 #462 61 | 

30 59 61 61 63 62 63 62 64 63 #=63 #58 #«67 ~~ #62 61 | 

31 60 61 61 64 62 64 64 67 #=%‘5S6 65 67 ~~ 6i1 63 62 
32 62 62 63 #465 ~~ 65 63 = 63 64 63 64 62 67 ~~ 63 63 | 
33 63 62 64 66 60 £63 64 #«+%4+62 63 63 66 68 62 63 

| 34 62 62 62 66 62 64 ~~ 63 64 64 64 63 64 #62 63 
35 63 64 66 65 66 65 #66 63 64 64 68 64 ~ 65 65 
36 63 63 65 ~~ 65 67 #65 60 66 62 66 64 — 66 65 
37 63 67 65 — 66 60 65 61 65 64 65 73 65 65 | 

38 68 67 65 67 64 63 62 63 64 #+.+67 #+x.+67 466 66 66 

| 39 69 62 65 — 65 64 65 67 71 65 66 67 69 67 

40+ 69 68 64 ~ 67 715 64 68 64 66 65 #=67 #42468 68 67 | 

TABLE 13. Age-Weight Frequency (in Pounds) of Lake Sturgeon | 
| Speared in Lake Winnebago, 1955-67 — | 

Age | 

Groups 1955 1956 1957 1958 1959 1960 1961 1962 1963 1964 1965 1966 1967 Average _ 

7 — — — — — 12 — _ 13 17 16 18 15 15 | 
8 14 — — 15 15 17 15 16 14 17 18 17 17 17 | 
9 14 13 — — 15 15 16 17 15 16 19 18 19 17 | 

10 — 14 _ 18 15 16 18 17 17 22 21 21 2) 19 

11 18 14 — 19 18 17. 20 21 19 23 24 ~—- («23 22 21 
12 18 17 — 20 20 20 20 23 21 25 26 25 25 22 

. 13 17 19 — 25 21 20 3823 21 22 28 #=+§.}28 ~~ 26 28 25° 
14 22 24 #19 = 23 15 21 25 24 23 #29 ~ «31 32 29 27 
15 23 24 22 427 27 24 27 27 +28 #29 ~ = #33 32 832 29 

| 16 26 25 £28 ~ «#23! 34s 26 26 27 28 34 32 33 34 31 
17 27 30 24 #833 34 = 27 32 30 =. 28 360=— (33 30 34 31 
18 30 30 34 = 8 33 34 28 32 22 29 36037 38 35 33 
19 32 31 46 38 —ss«4id 35 38 31 35 33 43 38 39 37 
20 35 34. 33) 42—~—té@SM*C@YCZ 39 37.—s« 4d 35 41 46 41 42 39 

21 34 35 53 44 +.(42 = 41 41 38 6 6339s 43 48 CO 40Ss« 40 41 
22 47 41 48 49 47 #42 50 39 44 48 #52 48 £444 47 
23 34 41 72 53 48 47 45 51 40 51 53 49 44 47 
24 40 46 44 54 44 50 $2 47 50 54 55 $3 $1 $1 
25 43 47 80 46 53 49 52 36 «= 46 60 56 54 #53 51 
26 48 51 71 63 57 55 64 59 48 S58 63 #50 = 61 56 
27 50 49 64 59 63 49 #=53 ~~ 6i1 53 60 62 64i1 56 55 
28 48 54 63 65 60 61 54 — 58 64 64 68 ~ 63 58 
29 49 58 68 70 54 57 66 £67 ~ 542 54 67 4x67 ~~ 63 60 
30 52 57 61 69 ~=71 66 65 59 62 73 #57 70 66 61 

31 57 61 6i1 75 68 71 69 78 44 #+°+78 _ 85 64 70 66 
32 62 64 #71 77 #79 #466 68 $72 #62 #73 ~~ ~«&67 87 ~=6. 68 69 
33 66 63 #76 85 59 64 66 64 ~~ 65 72 80 84 62 68 
34 65 64 69 78 = 64i1 66 68 76 63 «7/1 75 69 63 68 
35 66 69 77 80 90 74 74 77 72 75 95 78 72 74 

36 70 64 76 82 92 73 56 86 66 74 80 — 77 74 

37 64 79 719 — 70 60 81 49 71 74 74 95 74 74 

38 78 80 = 81 82 80 71 59 71 68 = 81 81 78 75 77 
39 73. §3~—COoT77 — 77 67 #2977 ~ #&=98 105 71 87 89 =: 88 82 | 

40+ 85 81 68 80 107 67 #=+74 +173 #480 82 87 85 ~~ 88 83 23
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James O. Peterson, J. Peter Wall, and David A. tion distribution of an east-central Wisconsin 
Stephenson pheasant population. (1974) John M. Gates and 

James B. Hale 
No. 67 Lake sturgeon management on the Menominee R iver. 

(1973) Gordon R, Priegel No. 77 Mechanical and habitat manipulation for aquatic 
plant management. (1974) Stanley A. Nichols 

No. 68 Breeding duck populations and habitat in Wisconsin. 
(1973) James R. March, Gerald F. Martz, and No. 78 Hydrogeologic evaluation of solid waste disposal in 
Richard A. Hunt south central Wisconsin. (1974) Alexander 

Zaporozec 
No. 69 An experimental introduction of coho salmon into a 

landlocked lake in northern Wisconsin. (1973) Eddie No. 79 Effects of stocking northern pike in Murphy Flow- 
L. Avery age. (1974) Howard E. Snow 

No. 70 Gray partridge ecology in southeast-central Wiscon- No. 80 Impact of state land ownership on local economy in 
sin. (1973) John M. Gates Wisconsin. (1974) Melville H. Cohee 

No. 71 Restoring the recreational potential of small im- x 7 Z 
poundments: the Marion Millpond experience. No. 81 Influence of organic Pollution on the density and 
(1973) Stephen M. Born, Thomas L. Wirth, Edmund production of trout in a Wisconsin stream. (1975) 

O. Brick, and James O. Peterson Oscar M. Brynildson and John W. Mason 

No. 72 Mortality of radio-tagged pheasants on the Waterloo No. 82 Annual production by brook trout in Lawrence 
Wildlife Area. (1973) Robert T. Dumke and Charles Creek during eleven successive years. (1974) Robert 
M. Pils L. Hunt 

*Complete list of all bulletins in the series available from the Department of Natural Resources, Box 450, 
Madison, Wisconsin 53701.
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