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INTRODUCTION AND OVERVIEW
Bill Horns

These reports summarize some of the major studies and stock assessment activities conducted by the Lake
Michigan Fisheries Team during 2011. They provide specific information about sport and commercial
fisheries, and describe trends in some of the major fish populations. For further information contact the
author at the address, phone number, or e-mail address shown at the end of this document.

Overview

The Lake Michigan Fisheries Team is charged with implementing the Lake Michigan Integrated Fisheries
Management Plan® and coordinating the Lake Michigan Fisheries Program for the Department of Natural
Resources. Our management of Lake Michigan fisheries is conducted in partnership with other state, federal,
and tribal agencies, and in consultation with the public, particularly sport and commercial fishers. Major
issues of shared inter-jurisdictional concern are resolved by the Lake Michigan Committee?, which includes
representatives of Michigan, Indiana, lllinois, Wisconsin, and the Chippewa Ottawa Resource Authority.

These studies and assessments take place in the context of continuous ecosystem change, driven by the
proliferation of nonnative species. The rapid decline of alewives and the collapse of the chinook salmon
fishery in Lake Huron in the past decade have focused our attention on the central issue of what levels of
salmon and trout stocking are compatible with sustaining an adequate forage base to support our salmon and
trout fisheries. Annual forage surveys conducted by the US Geological Survey along with indices of salmon
abundance and size-at-age described in reports here allow us to assess the health of that part of our
recreational fishing program. The Wisconsin contribution to the lakewide stocking program in the past year
is summarized below. Our salmon and trout stocking program costs between $3.0M and $3.5M annually,
and is sustained by roughly equal contributions from Salmon Stamp revenues and from other license fees®.

Fish stocked in Wisconsin waters during fall of 2011 and spring of 2012.

species strain fall 2011 spring 2012
brown trout seeforellen (feral) 322,703
St. Croix (domestic) 21,207
Wild Rose (domestic) 106,391 233,929
chinook salmon 1,175,213
coho salmon 542,192
lake sturgeon 2077
rainbow trout Chambers Creek (steelhead) 141,161
Ganaraska (steelhead) 144,968
Arlee (nearshore) 8688 112,391
walleye 100,000
muskellunge Great Lakes Spotted 5214

! Lake Michigan Fisheries Team. 2004. Lake Michigan Integrated Fisheries Management Plan, 2003-2013.
Administrative Report No. 56, Wisconsin Department of Natural Resources.

Z Inter-jurisdictional fisheries governance on the Great Lakes is guided by A Joint Strategic Plan for Management of
Great Lakes Fisheries, to which all state, federal, and tribal fisheries agencies on the Great Lakes are signatories. A
copy may be obtained through the Great Lakes Fishery Commission at www.glfc.org.

® Bureau of Fisheries Management. 2012. Great Lakes Trout and Salmon Stamp Revenue and Expenditures Report,
Fiscal Years 2007-2012. Administrative Report No. 72, Wisconsin Department of Natural Resources.


http://www.glfc.org/

In cooperation with other agencies around the Lake and with the help of interested citizens and the
Quantitative Fisheries Center at Michigan State University, we recently reviewed the lakewide salmon and
trout stocking program and will significantly reduce overall stocking, starting in 2013.

Several of the reports here describe aspects of our commercial fisheries for yellow perch, bloater chub, lake
whitefish, and rainbow smelt. The number of active commercial fishing licenses has fallen below 60 and as
the following chart illustrates, commercial harvests of all species except lake whitefish have declined over the
past 20 years.
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Report Highlights

The recreational fishery in 2011 was marked by a sharp decline in chinook salmon harvest along with a
remarkable increase in coho salmon harvest (see “Sportfishing Effort and Harvest”). We continued to
operate three spawning facilities (see “Weir Harvest”) and exceeded egg collection quotas for chinook and
coho salmon and for steelhead. Chinook size-at-age was markedly higher in 2011 than in 2010, continuing
an encouraging trend. We are still unable to propagate Skamania steelhead, but were able to meet our total
steelhead egg quotas from returning Chambers Creek and Ganaraska spawners. Green Bay yellow perch
continue to produce significant numbers of young-of-year (YOY) fish, but survival to fishable sizes remains
poor, resulting in continued disappointing commercial and sport harvests (see “Green Bay Yellow Perch”).
In Lake Michigan, the reproduction by yellow perch is more spotty 2005 producing the last reasonable year
class (see “Lake Michigan Yellow Perch”), as reflected in the sport harvest, beach seining, micro-mesh YOY
sampling, grade-mesh gill net surveys, and spawning assessments. The future of the southern Green
Bay/lower Fox River walleye stock and sport fishery appears to be promising, with substantial year classes
documented the past five years during fall electroshocking (see “Walleye in Southern Green Bay”).



Stocking of Great Lakes spotted musky resumed in 2010 and 2011, following three years in which only 640
yearlings were stocked, and we believe the population is increasing (see “Great Lakes Muskellunge”). The
brown trout fishery has changed greatly in recent years. While fishing in southern ports, especially
Milwaukee has been exceptional, the harvest in Green Bay has declined steadily over the past dozen years.
In 2010 we initiated a revised stocking program for Green Bay in which fall fingerling stocking has been
sharply reduced and yearlings are being stocked off shore to avoid nearshore predators (see “Green Bay
Brown Trout Management™). The Menominee River is the only river open to fishing for lake sturgeon, with
a catch-and-release season in September. That fishery is jointly managed with Michigan. We continue to
monitor and protect smaller spawning populations in other Green Bay streams and to stock fall fingerlings
reared in streamside rearing facilities on the Milwaukee and Kewaunee Rivers (see “Lake Sturgeon™). The
bloater chub population has declined dramatically since the early 1990’s, with commercial harvests in 2011
reaching the lowest levels since we started recording harvests in 1979 (see “Commercial Chub Fishery and
Chub Stocks™). Forage trawling in Green Bay reflects a diverse and changing Green Bay ecosystem (see
“Green Bay Forage Trawling”). Rainbow smelt harvest, like that of bloater chubs, has declined steadily over
the two decades (see “Smelt Withdrawal by the Commercial Trawl Fishery”), also reflecting a general
lakewide decline in abundance. Lake whitefish provide the bright spot in the commercial fishing industry
(see “Lake Whitefish”). Both commercial and recreational harvests of whitefish remain high, although size-
at-age remains at low levels, with individual fish not reaching fishable size until age seven.

For additional information about our program on Lake Michigan, please contact one of the authors (see page
71), or visit http://dnr.wi.gov/topic/fishing/lakemichigan, the Department’s Lake Michigan web page.



http://dnr.wi.gov/topic/fishing/lakemichigan




SPORTFISHING EFFORT AND HARVEST
Brad Eggold and Jeff Zinuticz

Wisconsin’s Lake Michigan open water fishing effort was 2,540,985 hours during 2011, 7.92% below the
five-year average of 2,759,518 (Table 1). Effort was below the five-year average for all the fishery types
with pier effort (-28%) and shore effort (-18.28) showing the greatest decline.

Wisconsin Lake Michigan trout and salmon anglers had a slightly less successful season in 2011 than in
2010. Overall harvest was down, with 430,311 salmonids harvested, but the harvest rate increased to
0.1693, fish per hour (Table 3). Chinook comprised the majority of the catch, with a harvest of 169,752.
Fishing for coho salmon was excellent in 2011, with 157,367 fish harvested representing the 3" highest
estimated harvest ever recorded by the Lake Michigan creel survey. Fishing for coho salmon was much
longer in duration than most years with harvest starting in April and continuing throughout August from
Kenosha to Door County. On the other hand, fishing for chinook salmon was not as good as previous
years. Anglers had a hard time locating the fish throughout most of the year but were able to find and
harvest them in larger amounts in August.

The open-water yellow perch harvest was 271,924 fish (Table 2), a slight decrease from 2010. The
majority of the catch was comprised of the 2005 year-class, with 2001 and 2002 year-classes contributing
significantly. Walleye harvest was estimated at 69,918, a minor increase from 2010. The northern pike
catch was slightly higher in 2011 with 3,345 fish caught. Smallmouth bass harvest was 9,256 fish, a
slight decrease from 2010.

For more summaries, check out Wisconsin’s Lake Michigan website at:
http://dnr.wi.gov/topic/fishing/lakemichigan/ManagementReports.html

Table 1. Open-water fishing effort (angler hours) by various angler groups in Wisconsin waters of Lake Michigan
and Green Bay during 2011 and percent change from the 5-year average (2007-2011).

YEAR RAMP MOORED  CHARTER PIER SHORE STREAM TOTAL
2011 1,405,432 382,455 270,901 125,443 127,968 228,786 2,540,985
% change -6.93% -4.20% -5.91% -28.1% -18.3% -1.13% -71.92%

Table 2. Open-water sport harvest by fishery type and species for Wisconsin waters of Lake Michigan and Green Bay during
2011

SPECIES RAMP MOORED CHARTER PIER SHORE STREAM TOTAL
Coho salmon 76,988 41,717 35,487 538 847 1,790 157,367
Chinook salmon 53,162 37,551 56,527 2,737 5,642 14,133 169,752
Rainbow trout 30,920 17,642 22,417 102 1,283 3,078 75,442
Brown trout 4,396 1,241 1,189 1,055 753 1,302 9,936
Brook trout 0 0 26 0 0 0 26
Lake trout 6,972 5,396 5,397 0 19 4 17,788
Northern pike 1,429 0 0 1,451 13 452 3,345
Smallmouth bass 2,635 4,729 0 174 1,531 187 9,256
Yellow perch 218,413 25,924 0 2,685 5,413 19,489 271,924
Walleye 62,520 4,618 0 0 0 2,780 69,918
TOTAL 457,435 138,818 121,045 8,742 15,501 43,215 784,754



http://dnr.wi.gov/topic/fishing/lakemichigan/ManagementReports.html

Table 3. Total number of fish harvested by year by species across all angler groups in Wisconsin waters of Lake Michigan, 1996-2011.

TOTAL
Species 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011  (SINCE 1986)
Brook Trout 419 299 159 574 199 263 144 126 1 18 17 62 13 27 0 26 39,022
Brown Trout 38,093 43224 27,371 37,187 40,966 26,421 35220 23,654 20,918 27,489 17,769 37,947 23,763 15,792 13,029 9,936 1,026,822
Rainbow Trout 77,099 94,470 110,888 84,248 71,829 72,854 74,031 48548 25529 48,490 48,420 62,249 41,552 46,529 49,121 75,442 1,798,850
Chinook Salmon 183,254 130,152 136,653 157,934 136,379 191,378 275454 317,619 360,991 418,918 398,905 431,143 256,796 214,621 315294 169,752 5,918,163
Coho Salmon 104,715 138,423 59,203 56,297 87,927 47,474 102,313 50,625 76,944 59,244 56,136 94,677 25453 42,690 42,445 157,367 2,112,763
Lake Trout 36,849 57,954 82,247 39,819 31,151 40,408 39,865 23,881 14,209 14,139 10,638 19,281 12,763 14,946 17,483 17,788 1,266,365
TOTAL 440,429 464,522 416,521 376,059 368,451 378,798 527,027 464,453 498,592 568,298 531,885 645,359 360,340 334,605 437,372 430,311 12,161,985
Harvest
Per Hour 0.1481 0.1619 0.1451 0.1331 0.1614 0.1382 01789 01719 0.1904 0.2036 0.1916 0.2108  0.1443  0.1171  0.1539  0.1693 0.1450

Table 4. Total number of salmonids harvested by year by angler group in Wisconsin waters of Lake Michigan, 1996-2011.

TOTAL
Fisheries Type 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011  (SINCE 1986)
Ramp 176,085 190,976 155953 141,903 170,081 156,470 236,241 196,235 195953 241,535 197,833 254231 115,698 113,446 161,917 172,438 4,681,610
Moored 125,017 129,332 141,538 100,078 68,872 85435 110,094 111,148 130,418 149,845 128,666 164,286 92,635 91,986 127,356 103,547 3,241,214
Charter 86,346 94,556 84,867 73,622 91,665 76,868 106,631 100,037 123,995 137,922 152,749 173,250 110,481 91,333 117,004 121,043 2,770,403
Pier 6,218 5,002 4,200 4,614 4,402 7,327 10,629 8,464 11,329 9,284 8,835 15,440 6,487 7,975 8,203 4,432 314,248
Shore 19,676 16,726 8,997 12,685 13971 18,308 20,111 14,995 11,175 8,557 13,472 16,394 10,191 8,519 6,398 8,544 398,583
Stream 27,087 27,930 20,966 43,157 19,460 34,390 43,321 33,574 25,722 21,155 30,330 21,758 24,848 21,346 16,494 20,307 755,927
TOTAL 440,429 464,522 416,521 376,059 368,451 378,798 527,027 464,453 498,592 568,298 531,885 645,359 360,340 334,605 437,372 430,311 12,161,985

* Totals represent total number of salmonids harvested from 1986 — 2011.



WEIR HARVEST
Cheryl Masterson, Steve Hogler, Scott Hansen

The Wisconsin Department of Natural Resources (WDNR) operates three salmonine egg collection stations
on Lake Michigan tributaries. The Strawberry Creek Weir (SCW), which has been in operation since the
early 1970's, is located on Strawberry Creek in Door County near Sturgeon Bay and is the primary egg
collection facility for chinook salmon Oncorhynchus tshawytscha. The Buzz Besadny Anadromous
Fisheries Facility (BAFF) has been in operation since 1990 and is located on the Kewaunee River in
Kewaunee County. BAFF is a co-primary egg collection station for two strains of steelhead O. mykiss, and
coho salmon O. kisutch. BAFF also serves as a backup for chinook salmon egg collection. The Root River
Steelhead facility (RRSF) has been in operation since 1994 and is located on the Root River in Racine
County in. RRSF is a co-primary egg collection station for the two strains of steelhead, and coho, and
serves as a backup for chinook salmon egg collection.

Historically, RRSF and BAFF began operating in late summer when the Skamania strain of steelhead
appeared in the rivers. Skamania brood stock were collected at the weirs and overwintered at the Kettle
Moraine Springs Hatchery until they were ready to spawn the following January/February. However, since
2007 VHS concerns have prompted the disease protocol which prohibits the transfer of live adult fish from
the weir to the hatcheries. Therefore, we no longer collect Skamania at RRSF or BAFF and have
consequently discontinued stocking that strain until a viable alternative source arises.

Total numbers of fish returning as reported here cannot necessarily be interpreted strictly as the absolute
number of fish returning to Wisconsin weirs. Returns can vary depending upon several variables including
the timeframe the weir was operated during a particular season, whether fish were passed upstream, and the
number of smolts previously released at these sites. The salmonine egg harvest quota varies from one year
to the next for each species or strain based on the projected needs of WDNR hatcheries and egg requests
from other agencies. In 2011, all Lake Michigan salmon and trout egg quotas for Wisconsin waters were
met.

Strawberry Creek Weir

Lake Michigan water level conditions were fair for the 2011 spawning run at Strawberry Creek although the
flows were once again supplemented by the 3,500 foot pipeline and pump delivering approximately 1,500 —
2,000 gallons of water per minute to the creek. This greatly increases the flow thereby helping attract
chinook salmon to the weir. During the fall 2011 run, 5,503 chinook salmon were handled at SCW (Table
1). This is a substantial increase from the average of the previous three years returns (2,630) and
approximately 2.5 times the level of the 2010 return; it is the highest return since 2004. Although there have
been modest increases in stocking levels at SCW in recent years, they can only explain a small proportion of
the increased total return in 2011. As indicated, the amount of time the weir is operated plays a part in total
return counts. During 2011 the weir was allowed to run a total of 21 days, a timespan 9 days shorter than in
2010. Therefore, the total return in 2011 may have been even higher if allowed to run as long as it was in
2010. Wisconsin’s entire chinook salmon egg quota of 2.3 million eggs was easily collected at SCW in
2011.

Chinook average size at age in 2011 increased considerably from 2010 levels, continuing the rebound from
record lows set in 2007 (Figures 1 and 2). From 2001 - 2007, mean lengths and weights at age for chinook
salmon returning to Strawberry Creek generally followed a decreasing trend but then rebounded in 2008
and generally leveled off the next two years. However, the average length and weight of a 3+ male chinook
in 2011 jumped to 937 mm and 7.6 kg, respectively. This is an increase of 39 mm (4.5%) in length and 1.4
kg (23%) in weight over the previous 3-year average.
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Figure 1. Average length at age of male chinook salmon returning to Strawberry Creek weir
between 1983 and 2011.
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Figure 2. Weight at age of male chinook salmon returning to Strawberry Creek weir between
1983 and 2011.



Besadny Anadromous Fisheries Facility

Spring Operations

Spring operations in 2011 at BAFF began on April 11 and continued through April 27 when the ponds
were emptied. During this period, 598 steelhead were captured at the facility. The run consisted of 142
Chambers Creek strain steelhead, 146 Ganaraska, 8 Skamania and 302 unclipped, misclipped or strays
from other streams or states. The number of fish handled during the spring run in 2011 was lower than the
699 handled in 2009. In 2011, Chambers Creek and Ganaraska strain steelhead returned in near equal
number.

Gamete collections for the two spring strains of steelhead were good from BAFF in 2011 and should result
in normal numbers of Chambers Creek and Ganaraska being stocked as yearlings in 2013.

Fall Operations

The fall 2011 trout and salmon run on the Kewaunee River was very good with strong runs of chinook
and coho salmon. However, large numbers of fish coupled with warm temperatures during a period in
early October caused some higher than normal mortality in the holding ponds early in the season.
Summer/fall fish collections began on October 7. BAFF ponds were sorted nine times during October
and November to process migrating chinook and coho salmon and rainbow and brown trout.

Forty-one steelhead were captured at BAFF during the summer/fall run of 2011. This was a slight
increase in returns when compared to the 2010 return. Five Skamania with identifiable clips were
captured with one right maxillary right ventral (RMRV) fin clipped and four right maxillary (RM) clip
Skamania captured. Also captured were four Chambers Creek steelhead and 32 unknown steelhead.

The number of chinook salmon captured at BAFF during the fall operations in 2011, as at the Strawberry
Creek Weir, increased considerably from 2010 (Table 1). Return rates have been following a declining trend
in recent years although numbers more than doubled from the previous year. This again reflects the strong
overall return rate for WI weirs in 2011. Even though the stocking quota for the Kewaunee River has
remained relatively consistent in recent years (albeit at lower levels), fish returned at the highest numbers
since 2006. No chinook eggs were harvested from BAFF for W1 stocking needs in 2011.

In 2011 the coho run was consistent with the 2010 level (Table 3). Approximately 467,000 coho salmon
eggs were collected at BAFF in the fall of 2011 for Wisconsin stocking, and in conjunction with the Root
River Steelhead Facility (see below) Wisconsin’s egg collection quota for coho was met.

Root River Steelhead Facility

Spring Operations

The Root River Steelhead Facility (RRSF) was in operation for four processing dates during the spring
2011 migration. A total of 766 steelhead were captured and processed between March 14 and April 19
(Table 2). The number of fish captured at RRSF is a subset of the 2011 steelhead run in the Root River.
We do not stop every fish in the river, as they are able to move upstream past the facility before it is
operational in early spring, and some fish are able to bypass the facility during the sampling season when
the river is at high flows. This was an above average return to RRSF, compared with the previous five
spring seasons. For the year, 342,000 eggs were collected from the Chambers Creek strain of steelhead
and 536,000 eggs were collected from the Ganaraska strain.
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Adult Skamania to be used as brood fish were not collected from either steelhead facility in 2011 due to VHS
concerns which will result in no Skamania stocking in 2013 by Wisconsin unless gametes or fingerlings are
obtained from another source. However, the overall steelhead quotas are still being met using additional
Chambers Creek and Ganaraska strains.

Fall Operations

Historically, RRSF began operating in late summer when the Skamania strain of steelhead appeared in the
river. However, since we no longer collect Skamania at RRSF due to VHS concerns we only need to run
the facility when coho start to show up in significant numbers, usually in October. With a later fall
processing season, chinooks, as with steelhead, are able to migrate upriver past the facility before we start
capturing fish, resulting in lower numbers handled at the facility. In addition, during the coho salmon
spawning run, many coho are able to get past the dam by jumping over the stop logs. Therefore, any
comparison to past year’s processing numbers will not provide a meaningful measure of the overall return
of salmonines back to the Root River.

The Root River Steelhead Facility (RRSF) was in operation for 8 processing dates during the fall 2011
fish migration. A total of 2,121 chinook and 1,628 coho salmon were captured between October 4 and
November 7 (Tables 1 and 3). Egg-take and biological sampling goals were met. Approximately
528,000 coho eggs were collected at RRSF and, in conjunction with the Besadny Fisheries Facility in
Kewaunee, Wisconsin’s egg collection quota for coho was met.
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Table 1. The total number of chinook salmon handled during fall migrations at Strawberry Creek (1983-
2011), Besadny (1990-2011) and Root River (1994-2011) weirs.

Harvest Year SCW BAFF RRSF
1983 3,852
1984 5,208
1985 5,601
1986 4,392
1987 7,624
1988 3,477
1989 1,845
1990 3,016 3,104
1991 3,009 3,356
1992 4,099 3,874
1993 4,377 3,260
1994 4,051 1,722 1,858
1995 2,381 2,621 2,979
1996 6,653 3,193 5,589
1997 4,850 1,518 4,102
1998 5,035 4,005 3,977
1999 1,934 5,798 6,022
2000* 6,649 2,774 7,382
2001 8,125 5,092 10,214
2002 11,027 6,224 10,439
2003 6,086 1,197 149
2004 10,917 2,821° 392
2005 5,500 3,268 3,623
2006 4,510 4,671% 10,318
2007 3,101 3,351 3,547
2008 3,706 2,451 1,504
2009 2,171 1,672 1,716
2010 2,014 1,565 1,508
2011 5,503 3,455 2,121

1 Beginning in 2000 through the present, low stream flow and low lake levels have persisted. A pipeline was installed in 2000 which delivers
approximately 1,500 — 2,000 gallons of water per minute, and facilitiates weir operation.
2 Alll fish were allowed to bypass BAFF until October 1.
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Table 2. The total number of steelhead examined

during spring and fall runs at BAFF and RRSF Table 3. The total number of coho
(1995-2011). salmon examined at BAFF (1990-2011)
and the RRSF (1994-2011).
Year BAFF RRSF Year BAFF RRSF
1996 — Spring 1,964 3,169 1990 3,887
1996 — Fall 24 353 1991 1,140
1997 — Spring 1,955 3,045 1992 958
1997 — Fall 85 638 1993 1,671
1998 — Spring 746 382 1994 746 813
1998 — Fall 41 151 1995 3,767 3,321
1999 — Spring 608 2,263 1996 3,328 4,406
1999 — Fall 145 70 1997 1,162 7,645
2000 — Spring 220 2,171 1998 2432 4,000
2000 — Fall 2 219 1999 1,638 1,150
2001 - Spring 324 859 2000 1,629 3,408
2001 — Fall 6 490 2001 175 1,327
2002 — Spring 307 1,303 2002 241 2,548
2002 — Fall 3 301 2003 266 198
2003 - Spring 307 1,060 2004 2,081 1271
2003 — Fall 0 236 2005 937 841
2004 — Spring 720 1,028
2006 856 1,400
2004 — Fall 16 398
. 2007 2,482 1,169
2005 — Spring 407 887
2005 _ Fall 6 116 2008 3,296 2,581
2006 — Spring 552 845 2009 487 1,338
2006 — Fall 15 536 2010 1,388 1,682
2007 — Spring 431 428
2011 2,236 1,628
2007 — Fall 50 98
2008 — Spring 1,582 241
2008 — Fall 79 10
2009 — Spring 815 1,024
2009 — Fall 107 99
2010 - Spring 699 431
2010 - Fall 24 65
2011 - Spring 598 766
2011 — Fall 41 18

12



GREEN BAY YELLOW PERCH
Tammie Paoli

This report summarizes assessments and monitoring of yellow perch in southern Green Bay completed in
2011. Yellow perch abundance in Green Bay increased steadily through the 1980’s. The estimated total
biomass of yearling and older yellow perch rose from under 1 million pounds in 1978 to nearly 9 million
pounds in 1987. The population growth was fueled by the production of strong year classes in 1982, 1985,
1986, and 1988. Following the late 1980’s, yellow perch abundance began to decline and the biomass
estimate dropped to between 500 and 600 thousand pounds by 2002. The decline in the population during the
1990’s and early 2000’s can be attributed to poor recruitment. From 1988 to 2002, only two reasonably
strong year classes (1991 and 1998) appeared during summer trawling surveys (Figure 1). More recent
summer trawling surveys, however, show a trend towards improved recruitment. Surveys from 2002 to 2011
indicate reasonably strong year classes (Figure 1).

Spawning assessment

The spring spawning assessment continued for the 34" year on Green Bay at Little Tail Point. Double-ended
fyke nets were set at three locations at ice-out on April 18, 2011. Water temperatures reached 50F for a few
hours on April 30, one week later than a typical year, and then dropped below 50F until May 7. Nets were
fished until May 2, 2011, for a total effort of 42 net nights. By that date, the majority of mature females were
spent. Peak spawning activity occurred about a week later than a typical year.

Aging structures from immature females, mature females, and males were collected from 10 fish per 10 mm
group when possible. All fish species were counted and lengths were taken from 500 yellow perch per sex
and maturity category and incorporated into the age expansion. Fish under 200 mm were considered
yearlings and were counted (n=27,432). This was significantly more yearlings than the 10-year annual
average (14,594) for the survey and is indicative of the large 2010 year class. Age-2 (2009 year class) males
comprised 89% of the total males over 100 mm sampled (n=510) with a mean length of 139 mm, or 5.5
inches. A majority (96%) of immature females over 100 mm (n=499) were age-2 with a mean length of 138
mm, or 5.5 inches. Of the mature females sampled (n=679), a majority (63%) were age-2 with a mean length
of 168 mm, or 6.6 inches, while 33% of mature females were age-3 with a mean length of 221 mm, or 8.7
inches. Younger females (ages 2 and 3), continue to contribute significantly to the spawning population in
southern Green Bay. One notable fish was a 375 mm (14.7 inch) female that was age-8, a remainder of the
record 2003 year class. Besides yellow perch, brown bullheads (n=464) dominated the catch followed by
spottail shiner (n=453), trout perch (n=452), white sucker (n=195), and walleye (n=67).

Water temperature

A StowAway TidbiT® templogger (Onset Computer Corporation) was deployed on April 18, 2011 near
Little Tail Point to record water temperature every 30 min until August. May 2011 water temperatures
averaged 55.5 F. The 9-year May average for this location is 57 F.

Larval sampling

In 2011, larval sampling was discontinued because of staffing and workplan adjustments. University of
Wisconsin-Milwaukee’s Great Lakes Water Institute is processing 2010 samples and is summarizing
previous results into a database.
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Beach seining

Fifteen index sites along the west and east shores of Green Bay were sampled twice between late June and
late July 2011 using a beach seine (25ft x 6ft, ¥-in delta mesh with 6x6x6ft bag). At each site, two 50ft hauls
were pulled in perpendicular to shore. The number of YOY remaining in the seine bag when it was placed in
a tub was recorded. Catch per effort (CPE) was calculated as the mean number of YOY yellow perch per 100
ft seine haul. YOY yellow perch were captured at 12 out of 15 sites (mean CPE=115) during the June
sampling and at all sites in July (mean CPE=38). The 13-year average CPE is 88. The site with the highest
abundance in 2011 was Longtail West (CPE =1255).

Mean length of YOY yellow perch during the late June survey period was 33 mm (range: 18-43 mm) which
was 8 mm smaller on average than the 2010 samples collected during the same time period. This smaller size
is consistent with the later spawning activity and lower water temperatures in spring. By late July, mean
length of YOY was 51 mm (range: 25-73 mm). As expected, escapement rates decreased with larger fish and
all YOY > 50 mm were retained in the seine bag. Because many YOY had not yet reached a size where they
were effectively captured, our CPE values are probably underestimated. However, a seine with a smaller
mesh is difficult to pull in areas with abundant cladophora. In these locations, retention of small YOY
increased because algae clogged the mesh.

A total of thirty-four fish species were identified during the survey. Yellow perch YOY dominated the
catches followed by yearling yellow perch, round goby, and gizzard shad YOY. Of interest were 7
largemouth bass YOY captured in the southern bay (Suamico, Longtail East, Longtail West), and 6
smallmouth bass (Suamico, Little Sturgeon). Additionally, 75 alewife YOY were captured, with highest
abundance at Pensaukee. While black bass and alewife are occasionally captured in seining surveys, the
2011 surveys suggest strong year classes for those species.

Trawling survey

Annual late summer trawl surveys continued for the 34" year to monitor trends in yellow perch abundance.
Trawling was conducted at 77 index sites at 12 locations (45 shallow sites (established in 1978-1980) and 32
deep water sites added in 1988) using a 16-ft semi-balloon trawl with 1%2-in stretch mesh on the body, 1¥4-in
stretch mesh on the cod end, and a cod end liner with Y2-in stretch mesh. The net was towed for 5 minutes at
a speed of 2.8 knots, for a total distance of approximately 0.25 miles. Hauls were made during daylight hours
on the RV Gaylord Nelson. At each of the 12 locations, 100 YOY were measured. Mean length of YOY
was 68 mm (range: 52-95 mm). Interestingly, the largest YOY were from Little River Shallow (LRS), in the
northern part of the study area. The smallest YOY were from Little Tail (LIT) in southern Green Bay.
Typically, larger YOY are captured in the southern bay presumably due to an earlier hatch, warmer water
temperatures, and more productive waters. Rapid growth observed at LRS may be attributed to a high
abundance of round goby (1772/hr) in that location, although it is unknown at what minimum size yellow
perch would consume small fish. We documented numerous round goby YQY in stomachs of small yellow
perch captured at LRS. A 128 mm yellow perch had 12 round goby in its stomach.

The average number of yellow perch collected per trawl hour was adjusted based on the amount of habitat
that standard and deep sites represent, creating a weighted area average value. The trawling surveys indicated
that 2011 produced a strong year class with the relative abundance of YOY yellow perch (1084/hr), ranking
as the 8™ highest since the deep water sites were added in 1988 (Figure 1).

While the trawling surveys are designed to assess YOY distribution and abundance, yearling and older
yellow perch are also measured, weighed, sexed, and aged. Abundance of age-1 and older fish increased at
index sites from 51/hr in 2010 to 401/hr in 2011. A majority (72%) of the age-1 and older fish captured were
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yearlings (2010 year class) with a mean length of 121 mm (range: 74-196 mm). This is indicative of the large
2010 year class. Other common species in decreasing order of abundance captured at shallow sites were
white bass YOY, gizzard shad, round goby, and spottail shiner. Deep water trawls were dominated by adult
alewife, juvenile lake whitefish, adult rainbow smelt, and round goby. Of particular note was the high CPE
of adult alewife at deep sites, recorded as high as 2697/hr off the mouth of the Peshtigo River (MPR).
Alewife catches have not been at these levels in Green Bay since 1996 surveys.

At each of the 12 locations, a temperature and dissolved oxygen profile is taken along with a secchi disk
reading. Water clarity was highest at the northernmost locations and decreased at each site farther south,
ranging from 3.5 m at Little River Deep (LRD) to 0.5 m at Point Sable (PS).
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Figure 1. Relative abundance (weighted area average) of young-of-year yellow perch collected
during late summer index trawling surveys in Green Bay from 1980 to 2011.

Sport harvest

Sport fishing harvest is estimated from an annual creel survey. Fish obtained through that survey were used
to describe the age and size composition of the catch. Open water harvest of yellow perch in Green Bay
waters in 2011 was 254,942 (67,729 Ibs), compared to 225,995 fish (49,182 Ibs) in 2010 (Figure 2). The
majority of the open water harvest (41%) was by boat anglers launching at ramps at Door and Kewaunee
Counties, followed by boat anglers launching in Brown (20%) and Oconto County (19%). The remaining
20% of harvest was by pier, shore, or stream anglers. The open water harvest rate (0.25/hr) and catch rate
(0.53/hr) of yellow perch in 2011 increased slightly from 0.21/hr and 0.41/hr, respectively, in 2010. A
majority (64%) of the open water harvest was from the 2009 year class, while the 2008 year class comprised
approximately 33%. The mean length of open-water harvested yellow perch was 8.3 inches (n = 273; SE =
0.1), compared to 7.8 inches in 2010.

Winter harvest is influenced largely by ice conditions, daily bag limits, angler effort, and abundance of
adult perch. Since the creel survey began in 1986, angler harvest of yellow perch during winter months
has ranged from 2 million fish in 1990 to 6,930 in 2002 (Figure 2). Winter harvest of yellow perch in
2011 (62,829 fish; 13,817 Ibs.) was nearly twice that of 2010 (33,070 fish). The 14-year harvest average
for Green Bay is 55,469 fish. Harvest rate for anglers targeting yellow perch improved significantly from
0.21/hr in 2010 to 0.60/hr in 2011. The mean length of yellow perch harvested through the ice was 7.9
inches compared to 7.4 inches in 2010.
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Figure 2. Estimated sport harvest of yellow perch in Green Bay from 1986 to 2011.
Regulation changes indicated by arrows.

Commercial harvest

The annual commercial harvest was reported by commercial fishermen who are required to weigh their
harvest daily. Fish sampled by WDNR at commercial landings were used to describe the age and size
composition of the catch. Since 1983, the yellow perch commercial harvest in Green Bay has been managed
under a quota system. The zone 1 (Green Bay) quota has ranged over the past decade from 20,000 pounds to
a high of 475,000 pounds.
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Figure 3. Commercial harvest of yellow perch in Green Bay from 1936 to 2011. Total allowable
commercial harvest changes (thousands of pounds) indicated by arrows.
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In 2011, commercial fishers harvested a total of 49,465 pounds (141,651 fish) of yellow perch using gill and
drop nets, compared to 75,641 pounds in 2010 (Figure 3). The total allowable commercial harvest has
remained at 100,000 pounds since 2008. The harvest rate (CPE) for gill nets dropped slightly from the
previous eight years to around 22 pounds per 1000 ft fished, while drop net CPE rose to 17.1 pounds per net
in 2011 (Figure 4). Age-3 perch (2008 year class) made up 46% of the total commercial harvest in 2011,
while age-2 comprised 41%. Presently, WDNR has a policy of allocating yellow perch harvest equally
between the sport and commercial fishery over the long term (Figure 5) while protecting the resource from

overfishing.
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Figure 4. Gill net and drop net catch per unit effort (CPE) of all licensed yellow perch commercial
fishers in Green Bay waters, 1990 — 2011. Gill net CPE is in pounds of yellow perch harvested per
1,000 feet lifted. Drop net CPE is in pounds of yellow perch harvested per pot lifted.
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Figure 5. Commercial harvest and estimated sport harvest (open water and ice combined) in Green
Bay from 1998 to 2011.
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Discussion and Management Actions

Despite a delayed spring and corresponding slower growth rates in most of the study area (with the exception
of northern sites with high round goby YOY abundance), the 2011 year class of yellow perch on Green Bay
was strong. The relative abundance of YOY yellow perch (1084/hr) ranks as the 8™ highest since 1988.

In summary, yellow perch recruitment has been steady for the last decade, with peak year classes occurring in
2003, 2005, and 2010. Even with excellent recruitment occurring in Green Bay, commercial and sport
harvest has leveled off over the last four years and has not exhibited increases as expected. We believe that
the lack of increase in harvest may be because fewer yellow perch are surviving to age-one and beyond.
WDNR will continue to work with USDA Wildlife Services to achieve the goals for managed double-crested
cormorant colonies set forth in the Environmental Assessment “Reducing Double-crested Cormorant
Damage in Wisconsin” %, In addition, WDNR will continue to monitor the status of the yellow perch fishery
and adjust commercial harvest limits and sport bag limits if several years of recruitment failures occur.

¢ USDA (United States Department of Agriculture, Animal and Plant Health Inspection Service, Wildlife Services).
2009. Final Environmental Assessment: Reducing Double-crested Cormorant Damage in Wisconsin. 732 Lois Dr.,
Sun Prairie, WI. http://www.fws.gov/midwest/MidwestBird/documents/WleaFinal.pd
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LAKE MICHIGAN YELLOW PERCH
Pradeep Hirethota

This report is a summary of the status of young and adult perch in Lake Michigan assessed through
several annual surveys in Wisconsin waters during 2011-12.

Young-of-the-year Assessment

An annual survey of YOY yellow perch along the Lake Michigan shoreline was conducted from
8/29/2011 to 10/5/2011. We used a standard 25-foot beach seine which was pulled by two persons in
shallow nearshore waters of Lake Michigan. In general, each pull consisted of a 100-foot sweep either
parallel to the beach or perpendicular to the beach along piers and jetty’s depending on the depth and
feasibility of seining. At each station, two 100-foot pulls were conducted — one a parallel and the other
perpendicular. Fourteen stations were sampled from Sheboygan to Kenosha. Seining conditions were
generally good excepting at a few stations. Some stations (Bender Park, McKinley beach, Klode park
beach, and Sheboygan north jetties) were infested with cladophora during much of the season making it
difficult to seine. Algae would clog the net making it hard to pull and would drastically reduce the
catchability of the seine. A total of 12 species of fish were captured (Table 1). Young-of-the-year and
juvenile alewife dominated the catch followed by Spottail shiner and longnose dace.

A total of 5,025 ft of seine hauls were conducted at fourteen sites capturing only five YOY yellow perch
yielding a catch per effort (CPE) of 0.1 YOY yellow perch per 100 foot seine haul. All five YOY yellow
perch were caught at one location — Sheboygan Jetties. In 2009, we had a similar outcome when we
captured only seven YOY yellow perch with a CPE of 0.12. However, the CPE in 2010 was the third
highest since 1990 (the other two years being 2005 and 2007; Figure 1). The average size of the YOY
yellow perch in 2011 was 57.4 mm, ranging from 34 to 78 mm. The wide size range in 2011 is probably
due to protracted spawning. Compared to previous years, we captured fewer fish in the seine net in 2011.
Also, the diversity of fish caught during the survey was much lower in 2011 compared to previous years.

Two index stations, Shoop Park (Racine Co.) and Doctors Park (Milwaukee Co.), were selected for
setting micromesh gill net. The nets were set using an inflatable boat on a calm day at depths ranging
from 5 to 10 feet and fished overnight. We used a 100-foot long and 5- foot deep monofilament net made
of 12mm stretch mesh. Each lift consisted of two gangs of 100 ft of net (200ft total) at each station. A
total of eight species of fish were captured in these nets with round goby and rainbow smelt dominating
the catch. Only two YOY yellow perch were caught at the Doctors Park location. The catch per 100 ft of
gillnet was only 0.2 YOY yellow perch (CPE=0.2; Figure 2). A total of only eight species of fish were
captured in 2011, with round goby and rainbow smelt dominating the catch. The conditions were good
for sampling with mild winds, and the temperature ranged from 58 °F to 68 °F.

Spawning Assessment

This assessment has been conducted since 1990 on the Green Can Reef and in the Milwaukee Harbor
(Table 2). The objective is to quantify the relative abundance of mature female perch in previously
identified spawning areas. In spring 2011, we took five samples from May 24" through June 23™ with a
total effort of 7,000 ft of gillnet. Each box of 500 ft gillnet consisted of 2, 2.5, 2.75, 3.0 and 3.25 inch
stretch mesh (100 ft each panel). The bottom water temperature ranged from 46.5 °F to 52 °F. A total of
635 adult yellow perch — 200 male and 435 female - were caught in five lifts. The majority of females
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caught were still green as late as June 14™. Extended period of colder water temperature probably led to
protracted spawning period. This year we could not ascertain a clear peak spawning period. Both males
and females were difficult to recognize if they had already spawned. Male perch generally dominate the
catch during the spawning season. However, this year we caught very few males and not many were ripe.
Age analysis of a subsample of fish revealed that the 2005 year-class (age 6 yellow perch) was the
dominant year-class (Figure 3). There were no perch younger than age 4.

The yellow perch egg deposition survey was conducted by the WDNR dive team on June 7™, June 14"
and June 28". The divers surveyed an area of 54,300 square meters at depth ranging from 28-50ft. They
counted 55 egg masses resulting in 1.01 egg mass per 1000 square meters (Figure 4) which is much lower
than the 5.8 egg masses per 1000 square meters found in the 2009 survey.

Graded Mesh Gill Net Assessment

The WDNR conducts standardized graded mesh gill net assessments annually in winter months, in grids
1901 and 1902 off Milwaukee. The mesh sizes used in these assessments run from 1 to 3.25 inches
stretch mesh with 1/4 inch increment. Four lifts with a total effort of 17,600 ft gillnet (22 boxes of 800 ft
each) were taken on12/02/2011, 12/8/2011, 12/9/2011 and 12/13/11 at depths ranging from 58ft to 80ft.

Table 3 shows the relative abundance as catch per effort of perch, by age, for this assessment from 1998
through 2012. The data show variability in catch rates by calendar year. These data show very low CPEs
of younger fish and higher CPEs of older fish in 1998 (dominated by male perch). However, data on age
and size distribution of yellow perch from 1999 onward show smaller and younger perch in significant
proportions, essentially from 1998 year-class (Table 3). The 1998 year-class perch comprised the major
portion of the population for a number of years, and is gradually declining in the catch while several other
year-classes have since emerged.

In our 2012 winter graded mesh assessment we documented multiple year classes. The 2005 year-class
yellow perch (age 7) emerged as a dominant group (49%; Figure 5) followed by 2003 and 2006 year-
classes. In addition to the above three year classes, 2002 and 2007 year-classes also contributed
substantially. Only a few yellow perch younger than 4 years were caught.

From 2000 to 2002 the sex ratio of the yellow perch population was predominantly female. This trend
was reversed in 2003, but recently the female proportion has increased markedly with 71% in 2010, 76%
in 2011 and 77% in 2012. The data from the 2008-2011 spawning assessment also indicated a decreased
number of male perch in the population. An absence of commercial harvest in Lake Michigan certainly
has helped decrease the impact on fast growing larger female perch in the fishery, allowing them to spawn
multiple years.

Harvest

In September 1996, the commercial yellow perch fishery was closed in the Wisconsin waters of Lake
Michigan. Sport harvest is monitored by a contact creel survey. The sport bag limit was reduced to five
fish per day in September 1996, which is reflected in the total harvest (Table 4). Our creel survey data on
the sport caught yellow perch in 2009 indicated that the sport harvest was more than doubled compared to
2008 harvest. The overall harvest in Lake Michigan increased from 20,000 perch in 2008 to 51,000 in
2009. The sport harvest remained the same in 2010 at 51,000 fish, but there was a dramatic decline in the
sport harvest in 2011, with only 17,000 fish. The lakeshore counties — Milwaukee, Racine and Kenosha
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accounted for 79% of the harvest. The main reason for the decline was probably poor weather conditions.
Yellow perch are fully recruited to the fishery at age 3. The 3-year-old yellow perch continue to be at
very low numbers since the early 1990s (Figure 6).

The 2005 year-class yellow perch recruited to the fishery as 3-year-old fish continued to dominate the
sport catch in 2011 replacing the 1998 year-class. In the 2011 sport harvest, the 6-year-old 2005 year-
class yellow perch comprised 34% of the catch followed by the 2007 (20%), 2006 (16%) and 2003 (15%)
year-classes (Figure 7). Recent data from the winter graded mesh assessment also indicated a strong 2005
year-class in the population which may continue to support a good sport fishery in the years to come. Itis
interesting that 2007 and 2006 year-classes are also starting to contribute well to the sport harvest.

Management Actions

All yellow perch assessments and harvest data from the Wisconsin waters of Lake Michigan show weak
year classes beginning with the 1990 year class. However, in recent years, the 1998 year-class was the
strongest year-class supporting the fishery. Recent data indicate that the 2003, 2005, 2006, and 2007
year-classes comprise substantial numbers in the population. The 2005 year-class has emerged as a
dominant year-class in recent years. These observations are consistent with data collected by other
agencies throughout the lake. Effective September 1996 commercial fishing was closed in the Wisconsin
waters of Lake Michigan and daily sport bag limit was reduced to 5 fish. Effective May 2002, the sport
fishery for Lake Michigan yellow perch is closed from May 1 to June 15. These rule changes are
implemented to benefit the perch population recovery by reducing the impact on spawning stocks, and
allowing mature adults to spawn multiple years in their life time. The presence of multiple year-classes in
the spawning population as well as in the sport harvest is a positive change. The current regulation will
remain in effect until a detailed analysis is complete on the status of yellow perch population. A
disproportionate decline in the male yellow perch in the spawning ground in recent years is concerning to
fish managers.

Table 1. Number of fish caught in beach seining effort (Lake Michigan shoreline from
Kenosha to Sheboygan) from 8/29/2011 to 10/5/2011, WDNR.

Fish species # of fish caught
Alewife (YOY) 2569
Rainbow smelt 14
Common shiner 11
Spottail shiner 270
Sand shiner 2
Fathead minnow 7
Longnose dace 176
White sucker 1
Banded killifish 2
Yellow perch (YOY) 5
Yellow perch (juvenile) 1
Round goby 16
White perch 1
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Table 2. Yellow perch spawning assessment in Milwaukee waters (Green Can Reef) of Lake Michigan.

Year Total Males Females Sex-unknown % Females Total effort’
1995 1,272 1,233 39 0 3 17,000
1996 4,674 4,584 90 0 2 14,400
1997 14,474 14,417 46 11 0.32 5,000°
1998 4,514 4,283 231 0 51 24,600*
1999 5,867 5,635 232 0 4 9,200
2000 855 722 133 0 155 3,700
2001 1,431 993 438 0 31 5,400
2002 1,812 1,645 167 0 9.2 2,500
2003 1,609 1,583 26 0 1.6 1,700
2004 1,143 997 144 0 12.6 2,100
2005 1,271 1,207 64 0 5 2,000
2006 1,741 1,580 161 0 9 2,500
2007 2,132 2,076 56 0 3 2,000
2008 326 209 117 0 35.9 4,000
2009 629 465 164 0 26 3,500
2010 616 486 130 0 21 3,000
2011 635 200 435 0 68.5 7,000

! effort = length of gill net in feet

Zincludes 7,000 feet of standard 2 1/2" mesh commercial gill net

*in addition to this 5,000’ of commercial gill net, double-ended fyke nets were used

% in addition, 11 lifts of contracted commercial trap net and 4 lifts of fyke nets were used
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Table 3. Catch per Effort (fish/1000ft./night), and the percent of each sex, of yellow perch caught in standardized assessment graded mesh gill net
sets conducted in January each year, WDNR, Lake Michigan Work Unit.

Age 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

2 0 42 323 1 0 2 3 0 3 40 3 2 6 0 2

3 2 57 65 243 4 0 1 61 29 24 159 50 43 0 1

4 6 215 9 20 118 0 0 12 249 60 7 282 56 15 5

5 29 93 27 2 4 33 1 0 37 204 46 6 287 13 7

6 35 57 2 2 3 0 27 11 0 31 120 59 33 56 10

7 20 45 0 1 1 0 1 226 23 4 16 139 52 3 59

8 43 63 8 2 0 0 0 6 417 20 7 18 94 18 3

9 110 44 9 1 0 0 0 0 7 113 7 12 8 14 8

10 60 33 11 1 0 0 0 0 0 0 69 5 26 3 9
11 15 9 1 1 1 0 0 0 0 0 1 78 0 4 0
12 4 7 0 0 1 1 1 2 0 0 0 2 63 0 0
13 0 0 0 0 0 0 0 0 0 0 0 0 0 5 0
14 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2
%M 80 58 36 36 38 52 60 64 53 48 51 40 29 24 23
%F 20 42 64 64 62 48 40 36 47 52 49 60 71 76 77

Note: Aging of yellow perch changed from scales to spines starting in 2000 to be consistent with Green Bay methodology.
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Table 4. Reported commercial Lake Michigan yellow perch harvest (excluding Green Bay), in thousands
of pounds, and sport harvest, estimated in thousands of fish, by calendar year.

Year Commercial harvest Sport harvest

(Ib. x 1000) (number x 1000)
1995 128 214
1996 15° 41°
1997 Closed 27°
1998 Closed 36°
1999 Closed 23
2000 Closed 16"
2001 Closed 121°
2002 Closed 88"
2003 Closed 66"
2004 Closed 42°
2005 Closed 33°
2006 Closed 68"
2007 Closed 66"
2008 Closed 20°
2009 Closed 51°
2010 Closed 51°
2011 Closed 17°

& commercial yellow perch fishery was closed effective September 1996
® sport bag limit was reduced to 5/day effective September 1996
(Note: Sport harvest data includes Moored boat catch since 1989)
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Figure 1. CPE (fish/100’) of YOY yellow perch in summer beach seining, WDNR.
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Figure 2. Catch per effort of young-of-the-year yellow perch captured in the micromesh gill net, WDNR,
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Figure 6. Age 3 yellow perch year-class strength (computed to 1000 ft of gillnet) in the winter graded
mesh gillnetting assessment in Lake Michigan.
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WALLEYE IN SOUTHERN GREEN BAY
Steve Hogler and Rodney Lange

Background

Walleye stocks in southern Green Bay were decimated during the early to mid 1900s by habitat
destruction, pollution, interactions with invasive species, and by over-exploitation. The water quality of
southern Green Bay and the fish community began to improve by the mid 1970s after the passage and
enforcement of the Clean Water Act in 1972. Rehabilitation of walleye stocks by the Wisconsin
Department of Natural Resources began during 1973 with the stocking of fry and fingerlings into the
Sturgeon Bay area. Stocking expanded to include the lower Fox River (downstream from the DePere
Dam) during 1977. Stocking (fingerlings and fry) was so successful in southern Green Bay and the lower
Fox River that it was discontinued in 1984 to allow surveys to determine if substantial natural
reproduction and recruitment was occurring.

The results of previous studies suggest that Green Bay walleye stocks are quite discrete by location
(Schneider et al. 1991). The walleye stock in southern Green Bay and the lower Fox River is likely
distinct from other stocks in Green Bay, but genetic analysis is needed to verify this assumption.
Spawning walleye abundance and YOY production have been variable since monitoring began, but the
stock has not been augmented through stocking since 1984 and is considered to be self-sustaining. The
purpose of this report is to summarize data collected during the 2011 field season on the southern Green
Bay / lower Fox River walleye stock, and to describe long-term trends in YOY production and angler
catch and harvest.

Fall electrofishing index surveys

Recruitment of YOY walleye

Results of our 2011 electrofishing index surveys show that the relative abundance of young of the year
(YOY) walleye at the fall fingerling stage was above average for the Fox River (Figure 1) and indicates a
strong year class for 2011. The 2011 age 0 catch per unit effort (CPUE) from the Fox River was 20.3
YOY/hour of electrofishing which is well above the 1994-2010 average of 12.9 YOY/hour. The lower
Green Bay catch was 3.3 YOY/hour, which is below the 1994-2010 average of 8.1 YOY/hour. The
difference between the bay catch rate and the river catch rate may be attributed to differences in spawning
success, warmer temperatures at time of sampling in the bay (16.1° C on the bay compared with 8.9° C to
12.2° C on the river) and in 2011 poor weather conditions encountered on Green Bay during sampling.
The average length of YOY walleye in 2011 was 214 mm which was less than the 240 mm average length
measured in 2010. A cold, late spring likely resulted in reduced walleye growth seen in 2011. Year-class
failures have not been observed in more than two consecutive years from the Fox River and Green Bay
since the springs of 1999 and 2000 (Figure 1).
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Figure 1. Relative abundance of young-of-year walleye in the lower Fox River (DePere Dam to
mouth) and lower Green Bay (south of a line drawn from Longtail Point to Point Sable), as
measured by catch per unit effort (CPUE; number per hour) from data collected in electrofishing

index surveys during 1995-2010.

Walleye stock size and age structure

In 2011, during our electrofishing index surveys on the lower Fox River we captured 618 walleye with an
average length of 380 mm (range 167-627 mm). The length-frequency distribution of captured walleye
indicates that the stock’s size structure has not been negatively affected by year-class failures, low
recruitment, slow growth, or excessive mortality (Figure 2). Spines were collected from a stratified
subsample (n=182) and ages were estimated by cross sectioning and counting annuli. An age-length key
was used to assign ages to un-aged individual fish by proportion of known aged fish at length from the
sub-sample (Iserman and Knight 2005). Fish from the 2011 year class (YOY) and from the strong year
classes 