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Figure 1.— Map of Green Bay showing assessment netting areas of Little and Big bays
de Noc (western and eastern gray stars) and tagging locations (lower reaches and mouths
Menominee, Cedar, and Whitefish rivers). Tagging occurred at several locations in Big Bay
de Noc, but mostly in the vicinity of the eastern gray star.
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A Secchi depth (m) = 0.0765 * (Year) - 149.2; Adjusted R?=0.11; P < 0.001
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Figure 2.—Trends in secchi depths measured between June and September from 1988 to 2005 at the
20 ft netting locations in A) Little Bay de Noc and B) Big Bay de Noc. Both trends were significant at
P <0.05.

20



28 °
26 - : °
° °
°
g 24 4 ° .
® ° ° e o
é 22 + ¢ ° ° : y y
© ° ° e o °
8- [ ]
E 20 1 ®
2 °
(]
o 18 A
8 .
S
N 16 -
°
14 4 ™
e o
12 T T T T T T T T T T T T T T T T T T
1987 1990 1993 1996 1999 2002 2005
Year

Figure 3.—August and September surface water temperatures at netting sites in Little and Big bays
de Noc during 1988-2005. The linear regression describing the trend was: Surface temperature (°C) =
0.292-(Year) — 516.06; Adjusted R*=0.03; P < 0.003.
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Figure 4.— Percent distribution of walleyes initially tagged in Little Bay de Noc that were recaptured

during 1988-2005 (N = 1692).
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Figure 5.—Percent distribution of walleyes initially tagged in Big Bay de Noc that were recaptured
during 1993-2005 (N = 480).
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Figure 6.—Percent distribution of walleyes initially tagged in the Menominee River that were
recaptured during 1993-2005 (N = 1,117).
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Figure 7.—Percent distribution of walleyes initially tagged in the Cedar River that were recaptured
during 1993-2005 (N = 722).
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Figure 8. —Return rates of jaw-tagged walleyes in Little Bay de Noc during 1988-2005. A) Return
rate (number of returns per 100 fish tagged) of jaw-tagged fish caught in all months vs. between July 1
and September 30. B) Proportion of jaw-tagged walleyes caught between July 1 and September 30.
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Figure 9.-Size frequency distribution of male walleyes tagged in spring at Little Bay de Noc, Big
Bay de Noc, Cedar River, and Menominee River for three periods.
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Figure 9.—Continued.
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Figure 10.—Catch per unit effort of age-1 and older yellow perch from summer gill net surveys in
Little and Big bays de Noc.
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Figure 11.—Catch per unit effort of age-0 yellow perch from summer trawl surveys in Little and Big
bays de Noc. Note the difference in scale on the y-axis.
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Figure 12.—Estimated harvest and catch per unit effort (fish harvested per hour) of walleyes and
yellow perch in the Little Bay de Noc ice fishery by time period. Note that the y-axis scale is log, .
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Figure 13.—Estimated harvest and catch per unit effort (fish harvested per hour) of walleyes from
the open-water fishery for six locations in northern Green Bay. Note that the y-axis scale is log, . No
walleyes were harvested at Cedar River (lake) for 1988-93.
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Figure 14.—Estimated harvest and catch per unit effort (fish harvested per hour) of yellow from the
open-water fishery for six locations in northern Green Bay. Note that the y-axis scale is log, .
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Table 1.-Numbers of walleye stocked by Michigan Department of Natural Resources Fisheries
Division into Little Bay de Noc, Big Bay de Noc, Cedar River, and Stony Point (i.e., Lake Michigan
about 13 km north of the Menominee River mouth) from 1969 to 2005. No fry were stocked at Stony
Paint.

Little Bay de Noc Big Bay de Noc Cedar River Stony Point
Year  Fingerlings Fry Fingerlings Fry Fingerlings Fry Fingerlings
1969 400,000
1970
1971 20,217 16,446 4,760,000
1972 51,325 1,400,000
1973 108,311 230,000
1974 83,655 8,644
1975 80,971 300,000
1976 121,685 1,775,000
1977 101,753 47,936

1978 131,878
1979 110,019
1980 117,640 455,245

1981 119,344 1,691,625 1,125,000
1982 13,725 2,000,000 1,000,000
1983 793,540 1,350,000 1,000,000

1984 230,090 2,000,000

1985 319,660 1,900,000

1986 255,291 2,000,000 205,722 2,954,500
1987 318,200 3,598,270 175,600

1988 84,777 73,322 72,068 7,400
1989 278,076 217,507 2,775,000 96,727

1990 505,941 157,757 92,797
1991 164 694,059 206,207 99,986
1992 426,471 32,770 166,563
1993 325,201 44,070 46,982
1994 263,508 217,162 307,145
1995 383,519 190,354 189,474
1996 560,558 96,161 123,569
1997 263,994 161,064 59,239
1998 652,288 169,212 100,767 128,471
1999 544,378 5,300,000

2000 510,406 2,400,000 90,554 118,303
2001 463,052

2002 141,283 25,773
2003 607,231

2004 569,225 105,542 22,391
2005 749,427

Totals 6,970,001 16,795,140 4,945,250 20,494,500 1,571,203 3,125,000 1,388,093
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Table 2.-Total catch of fish by species from gill net (GN), seine (SN), and trawl (TR) surveys in
bays de Noc, 1997-2005.

Family Common name Scientific name GN SN TR Total
Lepisosteidae  Longnose gar Lepisosteus osseus 1 1
Clupeidae Alewife Alosa pseudoharengus 282 1 67 350
Gizzard shad Dorosoma cepedianum 14 14
Cyprinidae Bluntnose minnow Pimephales notatus 27 4 31
Common carp Cyprinus carpio 16 4 20
Common shiner Notropis cornutus 4 4 8
Mimic shiner Notropis volucellus 1 170 171
Spottail shiner Notropis hudsonius 158 154 202 514
Catostomidae  Golden redhorse Moxostoma crythrurum 2 2
Shorthead redhorse Moxosoma macrolepidtum 1 1
Silver redhorse Moxostoma anisurum 1 1
White sucker Catostomus commersoni 141 834 130 1,105
Ictaluridae Black bullhead Ameiurus melas 4 1 5
Brown bullhead Ameiurus nebulosus 6 3 9
Esocidae Northern pike Esox lucius 133 3 136
Osmeridae Rainbow smelt Osmerus mordax 38 10 48
Salmonidae Brook trout Salvelinus fontinalis 16 16
Chinook salmon Oncorhynchus tshawytscha 1 1
Coho salmon Oncorhynchus kisutch 1 1
Lake whitefish Coregonus clupeaformis 1 1
Splake Salvelinus namaycush x fontinalis 5 5
Percopsidae Trout-perch Percopsis omiscomaycus 46 496 542
Lotidae Burbot Lota lota 3 3
Gasterosteidae  Brook stickleback Eucalia inconstans 1 439 440
Ninespine stickleback Pungitius pungitius 3 3
Threespine stickleback  Gasterosteus aculeatus 26 26
Cottidae Mottled sculpin Cottus bairdi 1 1
Centrarchidae  Bluegill Lepomis macrochirus 1 14 15
Largemouth bass Micropterus salmoides 1 1 2
Largemouth bass Micropterus salmoides 1 1
Pumpkinseed Lepomis gibbosus 2 2 13 17
Rock bass Ambloplites rupestris 46 81 119 246
Smallmouth bass Micropterus dolomieu 108 1 338 447
Gobiidae Round goby Neogobius melanostomus 14 1,997 2,011
Moronidae White bass Morone chrysops 4 4
White perch Morone americana 47 164 1 212
Percidae lowa darter Etheostoma exile 1 1
Johnny darter Etheostoma nigrum 8 630 638
Logperch Percina caprodes 6 6
Ruffe Gymnocephalus cernuus 3 4 7
Sauger Sander canadensis 2 1 3
Walleye Sander vitreum 303 18 321
Yellow perch Perca flavescens 1,753 146 3,032 4,931
Sciaenidae Freshwater drum Aplodinotus grunniens 7 7
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Table 3.-Mean numerical catch per 10-minute trawl tow for most common species in Little Bay
de Noc and number of tows (n). Mean values, with 95% confidence intervals (CI) below, occur for
1989-93, 1994-99, and 2000-05. Species are arranged in descending order based on abundance for
the total time period.

Yellow Trout- Round Spottail Johnny Rainbow White Rock
Year perch perch goby shiner darter smelt sucker bass Others n

1989 12.4 7.4 0.0 4.0 2.1 0.6 0.2 0.2 0.3 24
1990 131 15.0 0.0 3.5 1.0 0.1 0.2 0.8 13 22
1991 19.9 14.6 0.0 1.8 1.0 0.1 0.8 0.1 2.1 19

1992 4.4 11.8 0.0 1.0 7.5 0.5 0.1 13 0.9 20
1993 19.1 19.1 0.0 2.9 1.2 1.3 0.0 0.6 0.7 21
1994 6.5 15.7 0.0 0.7 2.2 2.1 0.9 0.1 1.9 20
1995 17.6 5.8 0.0 0.7 4.6 0.0 1.8 0.2 1.0 25
1996 1.7 0.2 0.0 0.1 13 0.1 0.1 0.2 0.1 20
1997 5.3 0.0 0.0 2.3 2.0 0.0 0.1 0.1 0.5 22
1998 37.0 8.1 0.2 1.2 0.6 0.2 3.0 0.3 0.6 27
1999 1.5 25 0.0 0.0 0.3 0.0 0.0 0.4 05 31
2000 3.0 0.8 0.6 2.4 0.1 0.3 0.0 0.1 0.1 20
2001 6.3 3.4 15.4 2.0 0.2 0.0 0.1 0.2 0.1 22
2002 1.9 0.2 10.7 0.1 0.4 0.0 0.0 0.3 0.6 20
2003 2.5 0.4 6.6 0.0 0.2 0.0 0.4 0.8 3.8 17
2004 3.7 4.9 12.0 0.5 0.2 0.0 0.6 0.5 0.2 20
2005 7.6 0.0 30.3 0.1 0.2 0.0 0.1 0.3 1.0 15

1989-93 13.8 13.6 0.0 2.6 2.6 0.5 0.2 0.6 11

95% ClI 7.8 5.4 0.0 15 3.4 0.6 0.4 0.6 0.8

1994-99 11.6 5.4 0.0 0.8 1.8 0.4 1.0 0.2 0.7
95% ClI 14.5 6.3 0.1 0.9 1.7 0.9 1.2 0.1 0.7

2000-05 4.2 1.6 12.6 0.8 0.2 0.0 0.2 0.4 1.0
95% ClI 2.4 2.1 10.6 11 0.1 0.1 0.2 0.3 1.5

1989-2005 9.6 6.5 4.5 1.4 1.5 0.3 0.5 0.4 0.9 215
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Table 4.—Mean numerical catch per 10-minute trawl tow for most common species in Big Bay de
Noc and number of tows (n). Mean values, with 95% confidence intervals (CI) below, occur for
1989-93, 1994-99, and 2000-05. Species are arranged in descending order based on abundance for

the total time period.

Yellow Johnny Trout- Spottail Round  Brook  Rainbow Smallmouth
Year perch  darter perch shiner goby stickleback smelt bass Others n
1989 0.8 0.8 2.2 0.5 0.0 0.0 6.0 0.0 15 24
1990 43.6 15 331 287 0.0 0.0 5.2 0.0 12 19
1991 128.9 1.2 0.5 0.7 0.0 0.0 0.8 0.1 06 20
1992 1.7 0.9 0.5 0.2 0.0 0.0 11 0.0 03 20
1993 114 119 144 3.4 0.0 0.1 25 0.1 03 19
1994 75.2 1.8 0.5 0.5 0.0 0.0 0.4 0.0 21 20
1995 335 4.5 0.0 14 0.0 1.9 0.0 0.6 73 22
1996 8.8 13 04 105 0.0 4.0 0.0 0.1 15 20
1997 7.9 2.9 0.0 0.4 0.0 0.2 0.0 4.4 06 16
1998 35.3 3.3 0.0 0.1 0.0 1.8 0.0 3.7 09 22
1999 3.1 3.4 0.0 0.0 0.0 2.1 0.0 1.2 88 21
2000 0.7 2.1 0.0 0.0 0.0 35 0.0 15 04 21
2001 11.5 3.8 0.0 0.1 0.0 6.2 0.0 3.8 02 22
2002 2.2 4.0 0.0 0.1 0.0 0.4 0.0 0.5 10 21
2003 3.7 2.0 0.0 0.1 1.1 1.6 0.0 0.2 24 20
2004 1.6 3.2 0.2 0.0 2.9 2.8 0.0 0.2 04 20
2005 15 2.4 0.0 0.0 371 2.1 0.0 14 05 15
1989-93  37.3 33 101 6.7 0.0 0.0 3.1 0.0 0.8
95% ClI 67.2 6.0 175 154 0.0 0.1 3.0 0.0 0.7
199499 273 2.9 0.2 2.2 0.0 1.7 0.1 1.7 3.5
95% Cl 28.5 1.2 0.2 4.3 0.0 1.5 0.2 2.0 3.7
2000-05 35 2.9 0.0 0.0 6.9 2.8 0.0 1.2 0.8
95% ClI 4.2 0.9 0.1 0.0 156 2.1 0.0 1.4 0.9
1989-2005 21.8 3.0 3.0 2.7 2.4 1.6 0.9 1.0 1.8 20.1
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Table 5.—Catch of most common species per net night using 18-m experimental mesh gill nets in
Little Bay de Noc and number of lifts per year (n). Mean values, with 95% confidence intervals (CI)
below, occur for 1989-93, 1994-99, and 2000-05. Species are arranged in descending order based on
abundance for the total time period.

Yellow Northern White Spottail Smallmouth Rock Trout-
Year perch Alewife Walleye pike  sucker shiner bass bass perch Others n
1989 11.3 4.4 14 0.6 0.8 0.3 0.2 0.4 0.3 03 20
1990 7.8 31 1.7 0.5 0.3 1.8 0.1 0.2 0.2 03 20
1991 10.4 4.1 2.5 0.6 1.0 0.8 0.6 0.4 0.7 13 21
1992 15.1 2.5 15 2.1 0.6 1.0 0.0 0.5 0.4 0.2 16
1993 6.6 4.0 2.1 1.6 0.3 0.5 0.0 0.5 0.6 0.1 16
1994 133 6.2 11 0.9 0.8 0.2 0.2 0.3 0.4 08 16
1995 12.0 71 1.4 0.7 0.8 0.9 0.9 0.3 0.2 08 16
1996 7.5 0.9 0.7 0.7 1.3 0.7 0.0 0.4 0.3 0.6 16
1997 8.0 1.6 2.1 1.7 0.6 0.1 0.0 0.3 0.3 08 16
1998 6.2 0.5 1.4 0.4 0.7 1.2 0.3 0.6 0.3 03 16
1999 44 0.8 24 1.6 0.6 0.3 14 0.3 0.6 1.0 16
2000 3.2 0.1 1.8 13 0.4 0.1 0.4 0.2 0.1 06 18
2001 2.3 0.3 2.0 0.2 0.9 0.1 0.2 0.3 0.4 11 16
2002 6.3 0.2 11 0.3 0.3 0.2 0.8 0.1 0.1 04 16
2003 14 0.0 1.8 0.4 0.9 0.0 0.5 0.3 0.1 03 16
2004 24 0.0 1.6 0.4 0.3 0.0 0.4 0.4 0.2 0.7 16
2005 4.8 1.8 2.5 0.1 0.8 0.0 0.3 0.1 0.1 04 12
1989-93 10.2 3.6 1.8 11 0.6 0.9 0.2 0.4 0.4 0.4
95% ClI 41 1.0 0.6 0.9 0.4 0.7 0.3 0.2 0.3 0.6
1994-99 8.6 2.8 15 1.0 0.8 0.6 0.5 0.4 0.4 0.7
95% ClI 3.6 31 0.7 0.6 0.3 0.5 0.6 0.1 0.2 0.2
2000-05 34 0.4 1.8 0.4 0.6 0.1 0.4 0.2 0.2 0.6
95% Cl 1.9 0.7 0.5 0.5 0.3 0.1 0.2 0.1 0.1 0.3
1989-2005 7.2 2.2 1.7 0.8 0.7 0.5 0.4 0.3 0.3 06 16.6
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Table 6.—Catch of most common species per net night using 18-m experimental mesh gill nets in
Big Bay de Noc and number of lifts per year (n). Mean values, with 95% confidence intervals (CI)
below, occur for 1989-93, 1994-99, and 2000-05. Species are arranged in descending order based on
abundance for the total time period.

Yellow Spottail White Trout- Northern Smallmouth

Year perch Alewife shiner sucker perch Walleye pike bass Others n
1989 19.1 4.1 1.1 0.9 0.1 1.0 0.2 0.0 03 18
1990 9.7 1.4 1.6 0.7 0.2 0.6 0.5 0.1 06 20
1991 8.4 4.6 2.6 0.6 1.6 0.1 0.4 0.2 00 14
1992 13.6 2.3 1.7 15 0.4 0.3 0.3 0.1 01 16
1993 8.3 4.0 1.9 0.6 0.6 0.1 0.3 0.1 01 16
1994 54 134 1.3 0.3 0.6 0.1 0.4 0.0 05 16
1995 4.8 8.7 2.0 0.2 2.7 0.3 0.1 0.1 03 16
1996 14.0 4.3 1.0 0.7 2.2 0.2 0.0 0.0 1.0 16
1997 11.2 53 0.9 0.6 0.1 0.6 0.2 11 04 16
1998 4.5 1.6 1.1 1.1 0.0 0.0 0.1 0.2 24 16
1999 15.3 0.8 3.1 0.4 0.0 0.4 0.5 0.2 06 16
2000 6.3 35 1.0 0.4 0.0 0.1 0.3 0.0 09 16
2001 5.6 0.1 0.9 0.3 0.0 0.3 0.1 0.1 06 16
2002 9.9 0.4 0.8 0.4 0.3 0.4 0.2 0.5 03 16
2003 8.3 1.0 0.2 0.2 0.0 0.4 0.3 0.3 04 16
2004 6.4 0.3 0.0 0.1 0.3 0.2 0.1 0.1 02 16
2005 53 0.0 0.0 0.2 0.1 0.3 0.1 0.1 05 12

1989-93 118 33 1.8 0.9 0.6 0.4 0.3 0.1 0.2

95% ClI 5.7 1.7 0.7 0.5 0.8 0.5 0.1 0.1 0.3

1994-99 9.2 5.6 1.6 0.6 0.9 0.3 0.2 0.3 0.9

95% ClI 5.1 5.0 0.9 0.3 13 0.2 0.2 0.4 0.8

2000-05 7.0 0.9 0.5 0.2 0.1 0.3 0.2 0.2 0.5

95% ClI 1.9 1.4 0.5 0.1 0.1 0.1 0.1 0.2 0.3

1989-2005 9.2 3.3 1.2 0.5 0.5 0.3 0.2 0.2 05 16.0
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Table 7.—Frequency of occurrence of diet items in walleye by time period and location. Numbers
for food item categories show the percent of nonempty stomachs examined that contained a given
food item. Percentages are not necessarily additive among or within categories because some
stomachs contained multiple food items.

Little Bay de Noc Big Bay de Noc
Parameter 1988-93 1994-99 2000-05 1988-93 1994-99 2000-05
Stomach summary
Number examined 303 162 224 38 26 168
Number containing identifiable
food items 182 83 105 18 15 76
Percent empty 37.3 43.2 25.0 50.0 42.3 48.2
Food item categories
Crustacea
Amphipod 1.0
Bythotrephes 0.5
Other (zooplankton) 0.5
All Crustacea 1.1
Insecta
Diptera 3.8 1.2
Ephemeroptera 13.7 16.9 13.3 5.3
Other (Odonata, Coleoptera,
terrestrial) 1.6 5.3
All Insecta 18.1 18.1 13.3 9.2
Oligochaeta
Worm 2.2
Pisces
Alewife 8.8 19.3 26.7 33.3 33.3 11.8
Centrarchids 3.8
Johnny darter 3.3 1.2 5.6 2.6
Rainbow smelt 18.7 12.0 1.0 111 6.7
Round goby 1.0 3.9
Spottail shiner 1.2 1.0 1.3
Trout-perch 0.5 1.2
White sucker 2.2 3.6 1.0 1.3
Yellow perch 3.8 3.6 1.9 3.9
Other (Chinook salmon, bluntnose
minnow, logperch, unidentified) 40.7 59.0 62.9 61.1 80.0 57.9
All Pisces 79.7 81.9 86.7 100.0  100.0 77.6
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Table 8.-Numbers of fish tagged and estimates of recovery rate and annual survival (%) produced
by the program “ESTIMATE” (Brownie 1985) during 1988-2005 for walleyes tagged in Big and
Little bays de Noc and the Cedar and Menominee rivers.

Year Numbertagged Recovery rate (%) Standard error  Survival (%)  Standard error
Little Bay de Noc

1990 1,744 5.4 0.5 53.3 8.0
1991 1,886 4.0 0.4 49.5 7.7
1992 1,690 3.0 0.4 36.3 5.6
1993 1,563 4.2 0.5 37.8 5.7
1994 1,246 5.0 0.5 42.7 7.4
1995 711 4.3 0.6 59.6 11.8
1996 700 3.5 0.6 56.9 12.2
1997 700 3.2 0.5 34.8 7.7
1998 470 4.0 0.7 68.9 15.2
1999 530 2.6 0.5 52.9 11.3
2000 500 4.2 0.7 63.9 13.7
2001 500 3.7 0.7 91.4 23.2
2002 500 2.1 0.5 34.6 8.2
2003 893 4.7 0.6 58.5 12.6
2004 506 4.3 0.8 57.5 16.9
2005 500 3.4 0.7 26.6 10.0
Mean 3.8 0.1 51.6 1.6
Big Bay de Noc

1993 617 3.2 0.7 108.5 24.3
1994 1,458 2.3 0.4 26.3 5.1
1995 1,993 3.6 0.4 44.0 6.8
1996 1,324 2.9 0.4 66.6 12.0
1997 868 2.8 0.4 62.3 36.5
1998 77 1.8 1.0 55.4 33.9
1999 609 0.7 0.2 33.9 14.3
2000 92 2.5 1.0 71.6 48.3
2001 55 1.2 0.8 22.1 17.2
2002 20 6.9 3.9 92.8 52.8
2003 617 49 0.8 128.1 53.6
2004 280 1.3 0.5 - -

Mean 3.0 0.4 64.7 7.0

Cedar River

1993 1,312 3.8 0.5 45.3 8.3
1994 1,500 4.8 0.5 38.1 7.5
1995 1,677 2.5 0.3 40.6 9.6
1996 445 2.5 0.6 48.6 11.9
1997 925 3.0 0.5 57.2 10.3
1998 1,290 2.0 0.3 72.7 11.7
1999 1,203 1.8 0.3 62.9 11.2
2000 748 2.4 0.4 60.2 11.0
2001 843 2.1 0.4 117.3 21.6
2002 1,057 2.0 0.3 32.1 6.1
2003 714 4.1 0.6 132.0 28.0
2004 1,021 1.3 0.3 - -

Mean 2.8 0.1 64.3 3.0
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Table 8.—Continued.

Year

Number tagged Recovery rate (%)

Standard error

Survival (%)

Standard error

1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
Mean

1,280
1,500
1,879
544
1,758
1,155
1,503
1,059
983
942
959
1,000

7.3
7.7
53
3.8
4.1
3.7
2.7
3.4
3.7
2.8
3.3
1.6
4.4

Menominee River

0.7
0.7
0.5
0.7
0.4
0.5
0.4
0.5
0.5
0.4
0.5
0.3
0.2

23.1
20.5
41.2
46.8
38.5
56.7
47.8
S57.7
71.7
66.3
74.9

49.6

4.7
4.0
8.1
9.6
6.2
9.1
7.3
9.1
12.3
12.6
17.9

18
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Table 9.—Frequency of movement distances for walleyes jaw-tagged during the spawning period
at four locations in northern Green Bay. For example, 486 walleyes recaptured by anglers were 5 to
10 km from their tagging location in Little Bay de Noc.

Movement (km) Little Bay de Noc  Big Bay de Noc Cedar River Menominee River

<5 1,050 356 192 983
5-10 486 93 12 68
11-15 68 48 37 11
16-20 183 18 1 17
21-25 54 1 12 25
26-30 12 7 6 5
31-35 1 2 3 20
36-40 0 5 285 10
41-45 2 4 114 14
46-50 2 6 13 0
51-55 3 2 22 7
56-60 1 0 26 0
61-65 3 1 7 9
66-70 4 0 15 8
71-75 0 0 18 5
76-80 1 0 1 2
81-85 0 0 0 0
86-90 0 0 4 0
91-95 0 1 3 2
96-100 3 0 0 1
101-105 6 0 7 0
>105 8 1 1 0
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Table 10.—-Mean and standard error (SE) of displacement (in km) of angler-caught walleyes from tagging locations by season and period.
Number of observations = N. Seasons and associated months when walleyes were caught were: winter (January—March), spring (April-June);
summer (July—-September), and fall (October-December).

4%

Spring Summer Fall Winter All seasons
Period N Mean SE N Mean SE N Mean SE N Mean SE N Mean SE

Big Bay de Noc

1988-93 48 7.4 2.6 27 3.9 1.8 0 75 6.1 1.8

1994-99 162 6.1 0.8 127 5.9 0.9 48 3.8 1.5 7 7.7 6.5 344 5.8 0.5

2000-05 55 7.4 2.0 50 7.4 1.8 8 6.5 55 10 8.8 4.3 123 74 1.2

All years 265 6.6 0.8 204 6.0 0.7 56 4.2 15 17 8.4 3.6 542 6.2 0.5
Cedar River

1988-93 26 21.9 4.4 23 329 4.1 0 49 27.0 3.1

1994-99 250 36.0 1.2 88 40.0 25 2 504 7.2 2 432 0.0 342 37.2 1.1

2000-05 244  38.4 1.7 69 345 3.8 48 7.2 2.1 7 481 8.4 368 33.8 1.5

All years 520 36.4 1.0 180 37.0 2.0 50 8.9 2.4 9 470 6.5 759 349 0.9
Little Bay de Noc

1988-93 393 5.1 0.5 427 7.2 0.4 176 4.2 0.4 129 4.2 0.3 1,125 5.7 0.2

1994-99 140 115 1.2 121 104 1.5 96 5.3 0.5 75 3.9 0.4 432 85 0.6

2000-05 151 184 3.2 39 201 4.3 67 5.7 0.7 61 6.1 1.1 318 13.6 1.6

All years 684 9.3 0.8 587 8.7 0.5 339 4.8 0.3 265 45 0.3 1875 7.6 0.3
Menominee River

1988-93 76 0.4 0.1 23 1.0 0.2 1 1.8 0.0 0.0 100 0.6 0.1

1994-99 450 2.4 0.4 120 8.7 1.7 12 8.1 7.3 14 1.5 0.3 506 3.8 0.5

2000-05 387 6.1 0.7 60 24.2 3.9 13 287 75 14 9.5 5.3 474 9.1 0.8

All years 913 3.8 0.4 203 124 1.6 26 181 5.3 28 5.5 27 1170 5.7 0.4




Table 11.—-Mean length at age (mm) of walleyes from samples collected during tagging operations
in 1988, 1996, 1999, and 2002 at Little Bay de Noc, and in 1996, 1999, and 2002 at Big Bay de Noc,
Menominee River, and Cedar River. SE is standard error of the mean and N is the number of fish aged.

Little Bay de Noc Big Bay de Noc Menominee River Cedar River

Age Mean SE N Mean SE N Mean SE N Mean SE N

Males
2 362 18.4 5 370 8.8 8
3 371 3.4 70 432 1 416 43 45 410 5.2 16
4 429 3.8 119 446 11.7 9 452 47 58 452 3.7 104
5 480 5.1 130 484 23.6 7 474 7.7 41 501 6.4 56
6 514 7.3 57 490 6.1 26 515 80 39 525 11.7 17
7 531 17.1 23 554 98 19 575 51 38 571 4.7 24
8 550 6.1 43 578 95 23 569 11.0 21 581 9.2 11
9

561 71 32 615 65 26 578 153 9 608 235 5
10 581 78 29 609 115 17 600 105 14 616 3.1 3
11 619 76 25 615 57 8 602 161 8 607 9.5 9
12 611 91 11 625 175 7 665 457 2 633 8.0 6
13 630 123 8 612 167 3 610 0.0 1 582 1
14 623 9.2 6 550 851 2 648 1
15 583 27.3 3 566 0.0 1
16 668 1 632 1 645 0.0 1
17 620 27.9 2
18 554 1

Females

3 442 1 504 62.2 2 416 123 5
4 480 1 540 8.7 28 513 54 63
5 523 25.7 6 517 16.3 5 53 49 73 542 4.0 85
6 542 58 31 520 81 7 549 131 16 573 75 25
7 572 6.9 30 594 147 10 599 99 27 631 7.2 32
8 583 4.5 44 614 89 13 625 10.1 25 623 12.9 20
9 612 8.0 27 651 6.0 33 645 86 23 645 15.2 2
10 652 7.1 24 688 6.8 15 667 80 21 681 12.7 9
11 655 6.2 34 679 121 8 676 9.7 24 677 12.8 7
12 670 6.0 40 719 25 2 661 102 10 701 9.2 1

. 3
13 689 6.4 30 681 1 696 18.7 9 737 18.7 3
14 725 7.1 20 721 10.2 2 742 1
15 719 105 13 709 25 2
16 738 11.0 6 681 1
17 658 30.5 2
18 732 147 4 635 1
19 739 1
20
21
22 709 1
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Table 12.—Year class assignments of walleye aged from tagging surveys in 1988, 1996, 1999,
and 2002, and from annual summer assessment surveys during 1988-2005 in Little Bay de Noc
and Big Bay de Noc. Aging structures are taken from 20 fish per 25 mm length group per sex on
tagging surveys and from all walleyes captured during summer surveys. Unstocked years are
shaded gray.

Sample year
Little Bay de Noc Big Bay de Noc
Yearclass 1988 1996 1999 2002 1988-2005 1996 1999 2002 1988-2005
2004 1
2003 4
2002 8 1
2001 23 5
2000 26
1999 16 4
1998 16 56 3 9
1997 18 30 3
1996 3 8 9 1 3
1995 42 4 18 3 1 8
1994 49 33 31 1 1
1993 22 10 12 2 4 2
1992 13 10 21 19 3 20 2 3
1991 25 17 21 40 11 15 5 2
1990 16 6 15 36 28 8 3} 3}
1989 7 8 8 30 8 16 2 2
1988 15 8 16 39 21 11 5
1987 30 17 12 56 51 4 14
1986 5 17 12 4 26 14 1 1 14
1985 67 17 4 1 16 2
1984 49 11 1 10 2 1
1983 45 6 1 4 1
1982 42 4 1
1981 32 1 2
1980 22 2
1979 13 3
1978 7 5
1977 13
1976 8
1975 12
1974 2 1
1973 2
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Table 13.-Year class assignments of walleye aged from tagging surveys in Cedar and
Menominee rivers. Aging structures are taken from 20 fish per 25 mm group per sex. Year
classes from unstocked years are bold and shaded gray.

Sample year
Menominee River Cedar River
Year class 1996 1999 2002 1996 1999 2002
1999 14
1998 40 62
1997 40 12
1996 4 14 13 7
1995 28 33 99 27
1994 8 27 11 77 16
1993 29 26 12 10 8 5
1992 18 15 17 15 5 10
1991 47 29 24 62 8 16
1990 15 12 3 28 1 19
1989 17 8 4 24 2 4
1988 6 5 2 7 2
1987 8 4 1
1986 10 4 1
1985 3
1984 5 2
1983 2 1
1982 2
1981 1
1980
1979
1978 1
1977 1
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Table 14.-Mean length of age-3 females (mm), percent female, and total annual mortality for
yellow perch in Little and Big bays de Noc from summer gill net assessment data. Mean lengths at
age-3 were calculated separately for Little Bay de Noc (LBdN) and Big Bay de Noc (BBdN), but
percent female and total annual mortality were estimated using data from both bays. Total annual
mortality of each year class was estimated using the "best" minimum-variance unbiased estimators of
survival derived from coded age frequencies (Robson and Chapman 1961). Total annual mortality
was estimated for age-3 to age-9 yellow perch, but estimates for years indicated by an asterisk (*)
were based on age-3 to age-8 because no yellow perch older than age-7 were observed.

Little Bay de Noc Big Bay de Noc Both bays, all ages
Percent Total annual

Year Mean SE N Mean SE N female N mortality
1989 159 5 13 196 4 22 60 526 0.477
1990 154 3 16 177 9 17 60 344 0.482
1991 182 4 24 190 4 21 65 332 0.487
1992 176 6 14 169 7 10 47 431 0.596
1993 160 4 23 160 3 17 73 237 0.651*
1994 176 4 19 191 3 22 69 257 0.642*
1995 157 12 3 179 4 13 68 203 0.654*
1996 166 3 15 181 3 23 74 228 0.646*
1997 166 4 19 188 23 2 70 221 0.593
1998 171 7 8 152 2 4 65 169 0.550
1999 164 11 10 158 3 15 65 201 0.496
2000 164 8 13 187 8 14 73 152 0.495
2001 208 30 8 231 7 15 73 120 0.449
2002 166 6 5 229 6 4 64 204 0.505
2003 180 8 5 201 16 9 70 151 0.525
2004 188 5 11 207 11 2 83 106
2005 160 4 6 195 4 17 74 101

1988-2005 170 2 212 186 2 227 68 3,983 0.550
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Table 15.—Frequency of occurrence of diet items in yellow perch by 6-year time period and
location. Numbers for food item categories show the percent of nonempty stomachs examined that
contained a given food item. Percentages are not necessarily additive among or within categories
because some stomachs contained multiple food items.

Little Bay de Noc Big Bay de Noc
Parameter 1988-93 1994-99 2000-05  1988-93 1994-99 2000-05
Stomach summary
Number examined 2,311 1,043 398 1,474 906 578
Number containing
identifiable food items 1,790 762 291 1,058 697 385
Percent empty 17.6 23.0 15.3 26.5 20.9 20.9
Food item categories
Arachnoida
Hydrachna 0.3 0.4
Crustacea
Amphipod 8.3 14.0 3.1 29.3 35.9 17.4
Bythotrephes 46.0 27.8 38.1 8.5 3.6 0.8
Crayfish 0.8 1.0 1.7 0.9 7.9 17.9
Daphnia 0.4
Isopod 10.4 1.3 0.3 15 0.9
Ostracod 0.1
Other (zooplankton and
unidentified crustacea) 16.8 11.8 141 22.9 20.5 1.6
All Crustacea 62.6 43.6 50.5 56.2 64.1 36.9
Gastropoda
Snail 0.5 0.1 1.3 0.1
Hirudinea
Leech 3.7 0.1
Insecta
Coleoptera 0.1 0.1
Diptera 18.0 19.9 4.1 24.6 14.1 3.1
Ephemeroptera 15.5 30.4 27.5 8.6 23.8 52.5
Hemiptera 1.0 2.6 2.8 1.0 0.3
Odonata 0.7 0.2 0.1 0.3
Tricoptera 7.0 2.8 4.8 2.0
Other 1.0 1.0 0.2 0.3 0.8
All Insecta 37.6 49.0 32.6 36.5 37.0 55.3
Oligochaeta
Worm 3.4 0.9 0.7 3.2
Pelecypoda
Clam 0.7 0.4 0.2
Zebra mussel 0.5 0.3 0.3 0.3
Other (unidentified mussel) 0.3
All Pelecypoda 0.7 1.2 0.3 0.2 0.3 0.3
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Table 15.—Continued.

Little Bay de Noc Big Bay de Noc
Parameter 1988-93 1994-99 2000-05  1988-93 1994-99 2000-05

Pisces

Alewife 15 0.9 1.0 4.9 3.3

Centrarchids 0.1 0.1

Johnny darter 0.6 0.8 1.1 3.4 0.3

Mottled sculpin 0.3

Rainbow smelt 05 0.4 0.2

Round goby 14 0.5

Spottail shiner 0.2 0.2 0.4

Sticklebacks 0.2 5.0 3.4

Trout-perch 1.1 8.5 0.7 2.4 1.9

Walleye 0.1 0.1 0.2

White sucker 0.3

Yellow perch 0.7 05 0.2

Other® 9.2 11.3 18.9 9.3 11.8 13.5

All Pisces 12.9 214 21.6 18.0 22.2 16.9
Plant

Pollen, seeds, plant material 0.9 1.0 1.1 1.6 3.1

% lake herring, freshwater drum, logperch, splake, largemouth bass, unidentified
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Table 16.-Length and age of major game fishes harvested by anglers during four time periods in
Big Bay de Noc (BBdN), Cedar River (CR), Little Bay de Noc (LBdN), and Menominee River (MR).
Summaries for Cedar and Menominee rivers are based on fish caught in each river as well as adjacent
waters of Lake Michigan. Time periods were 1983-88 (0), 1989-93 (1), 1994-99 (2), and 2000-05
(3). Summary statistics were number of samples, mean, standard error of the mean (SE), and standard
deviation (S Dev). Data were not available for all combinations of species, area, and period. Data are
arranged alphabetically by species.

Total length (mm)

Age (years)

Area Period N Mean SE S Dev N Mean SE S Dev

Brown trout
CR 0 240 489 4.3 67.2 240 2.8 0.1 0.8
CR 1 86 488 9.8 91.2 86 2.0 0.1 0.9
CR 2 16 546 30.7 123.0 16 2.4 0.2 0.9
CR 3 2 517 41.9 59.3 2 2.5 0.5 0.7
LBdN 0 12 449 28.7 99.6 12 2.2 0.2 0.8
LBdN 1 65 499 11.0 88.9 64 2.7 0.1 0.6
LBdN 2 37 483 12.9 78.6 37 2.4 0.1 0.6
LBdN 3 25 526 219 109.6 25 2.8 0.1 0.6
MR 0 582 527 42 1015 582 2.7 0.0 1.1
MR 1 74 556 11.3 96.9 74 2.4 0.1 0.8
MR 2 31 583 254 1413 31 2.4 0.3 14
MR 3 10 634 38.2 1208 9 3.0 0.4 1.1

Chinook salmon
BBdN 0 2 804 67.3 95.2 2 2.5 0.5 0.7
BBdN 1 32 692 33.1 187.2 32 2.7 0.2 1.3
CR 0 42 818 17.3 1119 42 3.2 0.1 0.8
CR 1 43 570 20.2 1323 43 2.2 0.2 1.0
CR 2 16 480 20.6 82.4 16 1.2 0.1 0.5
LBdN 0 127 764 13.6 153.8 127 2.8 0.1 1.0
LBdN 1 40 623 259 163.9 40 2.2 0.1 0.9
LBdN 2 3 456 25.8 44.6 3 1.3 0.3 0.6
LBdN 3 15 692 46.6 180.5 4 3.3 0.3 0.5
MR 0 563 703 74 1747 563 2.4 0.0 1.1
MR 1 9 713 58.4 175.3 9 2.8 0.4 1.1
MR 2 8 466 9.3 26.4 8 1.0 0.0 0.0
MR 3 1 945 1 4.0

Northern pike
BBdN 0 11 686 39.4 130.6 11 5.2 0.5 1.7
BBdN 1 33 757 245 1405 33 5.4 0.4 2.0
CR 0 20 631 229 1024 20 4.3 0.3 14
CR 1 1 775 1 4.0
LBdN 0 48 669 206 1424 48 4.8 0.3 2.1
LBdN 1 105 651 9.7 98.9 105 45 0.1 15
LBdN 2 6 740 442 108.2 6 5.8 0.5 1.2
MR 0 21 696 25.7 117.6 21 4.6 0.4 1.7
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Table 16.—Continued.

Total length (mm) Age (years)
Area Period N Mean SE S Dev N Mean SE S Dev
Rainbow trout
CR 0 7 509 21.8 57.8 6 2.3 0.3 0.8
CR 1 2 566 2.5 3.6 2 2.0 0.0 0.0
CR 2 1 541 1 2.0
LBdN 0 1 589 1 2.0
LBdN 2 1 787 1 8.0
LBdN 3 1 798
MR 0 109 614 121 126.2 103 2.9 0.1 1.0
MR 1 6 643 38.6 94.5 6 3.8 0.4 1.0
MR 2 5 526 48.7  109.0 5 2.8 0.5 1.1
MR 3 4 601 716 1431
Smallmouth bass
BBdN 0 65 358 6.2 50.0 65 5.4 0.2 14
BBdN 1 433 363 2.0 42.6 433 5.1 0.1 1.2
BBdN 2 173 387 3.3 43.7 173 5.9 0.1 15
BBdN 3 77 393 4.2 37.1 54 5.1 0.1 1.1
CR 0 164 336 3.9 49.8 164 4.7 0.1 1.3
CR 1 39 333 5.0 31.5 39 3.8 0.1 0.8
CR 3 2 425 31.8 449 2 6.5 0.5 0.7
LBdN 0 32 343 4.8 27.0 32 4.8 0.1 0.7
LBdN 1 33 354 6.7 38.5 33 4.4 0.2 1.1
LBdN 2 1 411
LBdN 3 7 409 11.6 30.8 7 5.6 0.4 1.0
MR 0 27 338 12.6 65.6 27 4.6 0.4 2.3
MR 1 2 347 34.3 485 2 45 0.5 0.7
Splake
CR 0 77 421 6.5 56.7 77 2.2 0.1 0.6
CR 1 25 523 12.0 60.2 25 3.1 0.1 0.5
CR 2 19 475 19.3 84.2 19 1.9 0.2 0.7
CR 3 3 608 21.1 36.5 3 3.3 0.3 0.6
LBdN 0 7 512 31.2 82.5 7 2.1 0.1 0.4
LBdN 1 107 416 6.9 71.4 107 2.2 0.0 0.4
LBdN 2 166 417 5.7 73.7 166 2.4 0.0 0.6
LBdN 3 53 543 13.6 98.9 46 2.5 0.1 0.6
MR 0 94 461 8.9 86.0 94 2.3 0.1 0.7
MR 1 4 525 50.5 100.9 4 3.3 0.5 1.0
MR 2 15 443 14.4 55.9 15 2.1 0.2 0.6
MR 3 1 551 1 3.0
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Table 16.—Continued.

Total length (mm) Age (years)
Area Period N Mean SE S Dev N Mean SE S Dev
Walleye
BBdN 0 8 408 4.2 11.8 8 3.3 0.2 0.5
BBdN 1 266 471 4.0 64.7 266 4.7 0.1 1.9
BBdN 2 259 486 5.0 79.8 259 5.2 0.1 2.0
BBdN 3 55 556 12.3 915 46 7.0 0.4 2.6
CR 2 6 474 31.8 77.8 6 4.7 0.8 1.9
CR 3 25 604 15.3 76.5 25 8.6 0.6 2.9
LBdN 0 537 508 44 1015 537 6.2 0.1 2.8
LBdN 1 1,017 485 2.7 85.3 1,017 54 0.1 2.4
LBdN 2 774 478 3.0 84.0 774 5.7 0.1 2.3
LBdN 3 783 470 2.9 80.3 602 5.6 0.1 2.3
MR 0 110 460 7.0 73.4 110 4.7 0.2 1.9
MR 1 3 374 13.6 23.6 3 3.0 0.6 1.0
MR 2 74 447 6.3 54.4 74 3.7 0.1 0.9
MR 3 29 546 13.0 70.2 29 6.2 0.3 1.8
Yellow perch
BBdN 0 554 211 1.4 33.6 553 4.4 0.1 1.5
BBdN 1 726 220 1.4 36.9 726 4.4 0.1 1.6
BBdN 2 242 203 2.0 31.7 242 3.6 0.1 1.3
BBdN 3 28 185 5.6 29.9 4 3.8 0.6 1.3
CR 0 217 245 2.9 42.0 217 4.4 0.1 1.6
CR 1 55 255 6.2 45.9 55 4.7 0.2 1.4
CR 2 108 227 2.8 28.7 108 4.6 0.1 1.1
LBdN 0 506 205 1.9 41.8 506 4.3 0.1 1.3
LBdN 1 1,569 220 1.2 48.0 1,569 4.9 0.0 1.9
LBdN 2 1,334 216 1.2 43.2 1,335 4.7 0.0 1.6
LBdN 3 888 205 1.4 43.1 660 4.3 0.1 15
MR 0 874 221 1.4 41.7 873 4.7 0.1 1.7
MR 1 112 245 3.7 39.5 112 5.0 0.1 15
MR 2 218 220 2.3 335 218 4.3 0.1 15
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Table 17.—Annual exploitation and survival rates of walleye populations in various Michigan
waters. Method codes for estimating exploitation and survival are: A = reward tag returns and
survival estimated from catch curve regression; B = tag returns adjusted upward by a factor of 2.7 due
to nonreporting (Thomas and Haas 2000) and Brownie (1985) survival estimates; C = AD Model
Builder catch-at-age model.

Annual Annual
Water body exploitation (%) survival (%) Method Reference
Big and L.ittle bays de Noc 35 Schneider and Crowe (1977)
Crooked and Pickerel Lks 16.3 49 A Hanchin et al. (2005c)
Menominee R 11.8 49.6 B  This study
LBDN 10.4 51.6 B  This study
Houghton L 10.6 54 A Clark etal. (2004)
Lake Erie 18.0 55 C  Thomas and Haas (2005)
Muskegon L 3.6 62 A Hanchin et al. (2007b)
Burt L 9.0 62 A Hanchin et al. (2005b)
Lake Leelanau 16.0 62 A Hanchin et al. (2007a)
Michigamme Reservoir 29.3 63 A Hanchin et al. (2005a)
Saginaw Bay 8.0 64 B Fielder et al. (2005)
Cedar R 7.5 64.3 B This study
BBDN 8.1 64.7 B This study
Big Manistique 9.4 69 A Hanchin et al. (2007)
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Appendix la.—Catch per 10-minute trawl tow for species in Little Bay de Noc not included in Table 3. Species sorted by total abundance in

collections.
Year 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005
Walleye 0.083 0.818 1.947 0.200 0.191 0.450 0.000 0.050 0.000 0.222 0.000 0.000 0.095 0.200 0.177 0.100 0.000
Alewife 0.083 0.000 0.000 0.400 0.000 0.200 0.040 0.000 0.000 0.000 0.097 0.000 0.000 0.000 3.353 0.000 0.467
Logperch 0.167 0.409 0.105 0.200 0.048 0.950 0.160 0.000 0.182 0.074 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Brook stickleback 0.000 0.000 0.000 0.000 0.000 0.000 0.120 0.000 0.000 0.000 0.194 0.000 0.000 0.200 0.000 0.050 0.400
Smallmouth bass 0.000 0.046 0.053 0.000 0.143 0.050 0.320 0.000 0.091 0.074 0.065 0.000 0.000 0.050 0.059 0.000 0.000
Pumpkinseed 0.000 0.000 0.000 0.000 0.000 0.100 0.040 0.000 0.000 0.000 0.065 0.000 0.000 0.050 0.118 0.000 0.000
Bluegill 0.000 0.000 0.000 0.000 0.048 0.000 0.000 0.000 0.091 0.111 0.000 0.000 0.048 0.000 0.000 0.000 0.000
Largemouth bass 0.000 0.000 0.000 0.000 0.143 0.000 0.080 0.000 0.000 0.000 0.032 0.000 0.000 0.000 0.000 0.000 0.000
White perch 0.000 0.000 0.000 0.000 0.000 0.000 0.200 0.000 0.000 0.000 0.000 0.050 0.000 0.000 0.000 0.000 0.000
Northern pike 0.000 0.000 0.000 0.000 0.000 0.000 0.080 0.000 0.000 0.037 0.000 0.000 0.000 0.050 0.000 0.000 0.067
Mottled sculpin 0.000 0.000 0.000 0.000 0.048 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Bluntnose minnow 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.091 0.000 0.000 0.000 0.000 0.000 0.059 0.000 0.000
Eurasian ruffe 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.050 o0.067
Black crappie 0.000 0.046 0.000 0.000 0.000 0.050 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Burbot 0.000 0.000 0.000 0.050 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Lake herring 0.000 0.000 0.000 0.000 0.000 0.050 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Brown bullhead 0.000 0.000 0.000 0.050 0.000 0.000 0.000 0.000 0.000 0.000 0.032 0.000 0.000 0.000 0.000 0.000 0.000
Golden redhorse 0.000 0.000 0.000 0.000 0.048 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Ninespine stickleback 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Carp 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.037 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Sauger 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.037 0.000 0.000 0.000 0.000 0.000 0.000 o0.000




65

Appendix 1b.—Catch per 10-minute trawl tow for species in Big Bay de Noc not included in Table 4. Species sorted by total abundance in

collections.

Year 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005
Mimic shiner 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 8.095 0.000 0.000 0.000 0.000 0.000 0.000
Threespine stickleback  1.125 0.368 0.100 0.300 0.263 1.550 0.818 0.700 0.313 0.364 0.286 0.000 0.000 0.000 0.100 0.250 0.000
Lake whitefish 0.000 0.000 0.000 0.000 0.000 0.000 6.273 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Rock bass 0.000 0.105 0.050 0.000 0.000 0.000 0.091 0.050 0.063 0.364 0.000 0.000 0.046 0.857 0.950 0.000 0.467
White sucker 0.042 0.421 0.250 0.000 0.000 0.000 0.000 0.300 0.063 0.091 0.143 0.333 0.091 0.048 0.400 0.050 0.000
Ninespine stickleback 0.083 0.000 0.000 0.000 0.000 0.350 0.000 0.000 0.063 0.000 0.095 0.000 0.000 0.000 0.000 0.000 0.000
Bluegill 0.000 0.053 0.000 0.000 0.000 0.050 0.000 0.200 0.000 0.046 0.000 0.000 0.000 0.000 0.350 0.000 0.000
Alewife 0.208 0.053 0.050 0.000 0.000 0.050 0.046 0.200 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Unidentified fish 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.350 0.000 0.000
Pumpkinseed 0.000 0.000 0.000 0.000 0.000 0.000 0.046 0.000 0.000 0.000 0.000 0.000 0.000 0.143 0.100 0.000 0.000
Bluntnose minnow 0.000 0.158 0.050 0.000 0.000 0.000 0.000 0.000 0.063 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Carp 0.000 0.053 0.050 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.095 0.000 0.046 0.000 0.000 0.000 0.000
Brown bullhead 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.063 0.000 0.000 0.000 0.000 0.000 0.000 0.000 o0.067
Walleye 0.000 0.000 0.000 0.000 0.053 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.050 0.000 0.000
Burbot 0.000 0.000 0.000 0.000 0.000 0.050 0.000 0.050 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Northern pike 0.000 0.000 0.050 0.000 0.000 0.050 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Eurasian ruffe 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.050 0.050 0.000
Black bullhead 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.048 0.000 0.000 0.000 0.000 0.000 0.000
Mottled sculpin 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.048 0.000 0.000 0.000 0.000 0.000
Sculpin spp. 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.048 0.000 0.000 0.000 0.000 0.000 0.000
lowa darter 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.046 0.000 0.000 0.000 0.000 0.000 0.000 0.000
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Appendix 2a.—Gill net catch per net night for species not included

in Table 5. Species sorted by total abundance in Little Bay de Noc

collections.

Year 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005
White perch 0.000 0.050 0.000 0.188 0.000 0.188 0.375 0.313 0.250 0.000 0.250 0.389 0.563 0.125 0.000 0.000 0.000
Gizzard shad 0.100 0.100 0.143 0.000 0.000 0.000 0.063 0.063 0.125 0.125 0.063 0.000 0.063 0.125 0.188 0.063 0.000
Splake 0.000 0.000 0.000 0.000 0.000 0.438 0.125 0.063 0.125 0.063 0.000 0.056 0.063 0.000 0.000 0.000 0.000
White bass 0.000 0.000 0.571 0.000 0.000 0.000 0.000 0.063 0.000 0.000 0.250 0.000 0.000 0.000 0.000 0.000 0.000
Round goby 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.111 0.250 0.125 0.000 0.188 0.167
Redhorse spp. 0.000 0.050 0.095 0.000 0.000 0.000 0.000 0.000 0.063 0.000 0.000 0.000 0.000 0.000 0.000 0.063 0.000
Carp 0.000 0.000 0.000 0.000 0.000 0.000 0.063 0.000 0.000 0.000 0.063 0.000 0.063 0.000 0.000 0.125 0.083
Brown bullhead 0.050 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.063 0.000 0.000 0.000 0.000 0.000 0.000
Golden redhorse 0.100 0.000 0.095 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.056 0.063 0.000 0.000 0.000 0.000
Chinook salmon 0.050 0.050 0.000 0.000 0.000 0.063 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Sauger 0.000 0.000 0.143 0.000 0.000 0.000 0.000 0.000 0.063 0.063 0.000 0.000 0.000 0.000 0.000 0.000 o0.000
Brown trout 0.000 0.000 0.000 0.000 0.000 0.063 0.000 0.063 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Eurasian ruffe 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.125 0.083
Shorthead redhorse 0.000 0.000 0.048 0.000 0.063 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.083
Pumpkinseed 0.000 0.000 0.190 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Common shiner 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.188 0.000 0.000 0.000 0.000 0.000 o0.000
Logperch 0.000 0.000 0.000 0.000 0.000 0.000 0.188 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Freshwater drum 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.063 0.125 0.000
Burbot 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.063 0.063 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Rainbow smelt 0.000 0.050 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.063 0.000 0.000 0.000 0.000 0.000 0.000
Silver redhorse 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.063 0.000 0.000
Largemouth bass 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.063 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Brook stickleback 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.063 0.000 0.000 0.000 0.000 0.000 0.000
Brook trout 0.000 0.000 0.000 0.000 0.063 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Channel catfish 0.000 0.000 0.048 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
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Appendix 2b.—Gill net catch per net night for species not included in Table 6. Species sorted by total abundance in Big Bay de Noc
collections.

Year 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005
Rainbow smelt 0.222 0.100 0.000 0.000 0.000 0.063 0.000 0.000 0.000 2.313 0.000 0.000 0.000 0.000 0.000 0.000 0.000
White perch 0.111 0.000 0.000 0.000 0.000 0.000 0.000 0.625 0.063 0.000 0.375 0.250 0.438 0.188 0.000 0.000 0.000
Carp 0.000 0.150 0.000 0.000 0.000 0.063 0.125 0.063 0.063 0.000 0.063 0.125 0.063 0.063 0.188 0.063 0.083
Brown bullhead 0.000 0.050 0.000 0.063 0.000 0.125 0.000 0.250 0.063 0.000 0.063 0.000 0.063 0.000 0.000 0.063 0.083
Rock bass 0.000 0.000 0.000 0.000 0.000 0.063 0.000 0.000 0.000 0.063 0.063 0.125 0.000 0.063 0.000 0.063 0.000
Gizzard shad 0.000 0.000 0.000 0.000 0.000 0.000 0.125 0.000 0.063 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.083
Freshwater drum 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.063 0.000 0.000 0.000 0.063 0.000 0.167
Longnose gar 0.000 0.050 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.083
Black bullhead 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.250 0.000 0.000 0.000 0.000 0.000
Longnose sucker 0.000 0.000 0.000 0.000 0.063 0.188 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Common shiner 0.000 0.150 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.063 0.000 0.000 0.000 0.000 0.000
Pumpkinseed 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.063 0.000 0.000 0.000 0.000 0.063 0.000 0.000
Redhorse spp. 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.125 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Burbot 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.063 0.000 0.000 0.000 0.000 0.000
Chinook salmon 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.063 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Lake whitefish 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.063 0.000 0.000
Splake 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.063 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Round goby 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.063 0.000 0.000
Coho salmon 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.063 0.000 0.000 0.000 0.000 0.000
Round whitefish 0.000 0.050 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000




Appendix 3.-Walleye and yellow perch harvest and nontargeted effort for the ice fishery of
northern Green Bay. Creel estimates for the 1988 and 1989 ice fishery at Big Bay de Noc were: yellow
perch harvest—60,677 and 11,541; walleye harvest—0 and 0; effort—32,619 and 13,357 hours.

Lake Michigan at

Menominee

Menominee River

Little Bay de Noc

Yellow Effort

Yellow Effort

Yellow Effort

Year Walleye perch  (hrs)  Walleye perch (hrs)  Walleye perch  (hrs)
1988 7,747 65,290 133,107
1989 6,062 87,083 182,963
1990 9,448 176,068 195,210
1991 5,225 215,532 221,355
1992 4,635 249,804 257,559
1993 5,275 36,902 256,842
1994 16 36,228 45,656 272 29 1,658 2,703 28,711 156,394
1995 0 1,086 4,226 280 99 7,144 6,611 30,464 129,064
1996 107 30,527 43,292 156 36 6,261 3,908 33,543 121,690
1997
1998 28 517 3,138 292 0 10,876 1,156 94,263 90,409
1999 25 2,354 14,431 278 0 7,367 3,041 103,405 203,341
2000 812 376 17,108 561 88 14,572 1,151 107,688 256,218
2001 0 7,886 18,586 19 44 7,368 2,507 71,019 249,431
2002 5 0 3,222 2,087 58,094 136,738
2003 0 221 4,373 93 0 5,402 1,396 66,352 174,867
2004 0 0 455 0 0 3,412 1,627 42,304 166,480
2005 1,307 31,853 125,675
2006 0 18 92 133 683 6,132 477 103,265 122,810
Averages
1988-93 6,399 138,447 207,839
1994-99 35 14,142 22,149 256 33 6,661 3,484 58,077 140,180
2000-05 203 2,121 10,131 136 26 6,795 1,679 62,885 184,902
1988-2005 110 8,799 16,807 196 30 6,728 3,876 88,140 179,844
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Appendix 4.-Open water harvest of walleye from creel census sites in northern Green Bay.

Lake Lake
Michigan at Menominee Stony Michiganat Cedar Little Bay Big Bay All
Year Menominee River Point Cedar River River de Noc de Noc locations
1988 35 0 12,534 1,168 13,737
1989 192 0 30,483 5,292 35,967
1990 31,017 2,408 33,425
1991 41,405 3,013 44,418
1992 17,704 906 18,610
1993 1,034 8,799 0 0 152 17,031 1,746 28,762
1994 108 108
1995 433 9,154 34 38 189 67,297 5,518 82,663
1996 107 11,685 0 35 399 56,270 1,960 70,456
1997 887 37,322 0 0 233 22,535 2,976 63,954
1998 1,384 26,503 0 6 658 19,769 4,245 52,566
1999 1,746 21,859 0 103 147 20,548 1,432 45,834
2000 1,560 8,477 954 23 30,769 902 42,686
2001 10,432 32,358 0 1,705 253 37,952 720 83,420
2002 3,456 11,681 0 3,353 101 35,958 1,657 56,207
2003 3,373 8,787 0 687 245 15,088 1,212 29,390
2004 33,436 704 34,140
2005 13,109 289 13,398
2006 5,856 14,348 100 272 4 11,164 1,064 32,807
Averages
1988-93 420 8,799 0 0 152 25,029 2,422 29,153
1994-99 778 21,305 7 36 325 37,284 3,226 52,597
2000-05 4,705 15,326 0 1,675 156 27,719 914 43,207
1988-2005 1,904 17,663 4 573 240 29,583 2,126 41,652
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Appendix 5.—-Open water harvest of yellow perch from creel census sites in northern Green Bay.

Lake Lake
Michigan at Menominee Stony Michiganat Cedar Little Bay Big Bay All
Year Menominee River Point Cedar River River de Noc de Noc locations
1988 34,634 14,470 60,504 87,719 197,327
1989 27,104 7,998 95,468 61,809 192,379
1990 112,798 69,439 182,237
1991 191,480 143,214 334,694
1992 90,500 32,499 122,999
1993 13,481 3,913 7,708 16,552 199 17,872 12,371 72,096
1994 2,889 2,889
1995 15,131 480 22,693 8,465 94 54,794 24,087 125,744
1996 56,741 108 27,737 34,159 84 111,604 29,463 259,896
1997 5,932 1,460 556 3,188 98 25,856 6,521 43,612
1998 6,986 1,081 0 1,789 0 20,776 2,532 33,164
1999 7,102 940 2,542 6,948 27 30,540 5,260 53,361
2000 3,073 1,135 223 15 35,184 153 39,783
2001 9,172 441 0 269 0 16,962 186 27,031
2002 2,952 0 0 9 11 14,531 242 17,746
2003 1,506 0 0 7 0 6,922 22 8,457
2004 10,271 125 10,396
2005 19,537 10,904 30,441
2006 15,628 39 0 0 0 23,356 2,796 41,819
Averages
1988-93 25,073 3,913 7,708 13,007 199 94,770 67,842 183,622
1994-99 15,797 814 10,706 10,910 61 48,714 13,573 86,444
2000-05 4,176 394 0 127 7 17,234 1,939 22,309
1988-2005 14,362 956 6,804 7,840 53 53,859 28,620 97,458
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Appendix 6.—Hours of nontargeted sportfishing effort during open-water season at creel census

sites in northern Green Bay.

Lake Lake
Michigan at Menominee Stony Michiganat Cedar Little Bay Big Bay All
Year Menominee  River Point Cedar River River deNoc de Noc locations
1988 84,298 69,038 164,094 62,678 380,108
1989 53,780 59,389 215,969 71,374 400,512
1990 315,781 72,112 387,893
1991 377,620 154,782 532,402
1992 243,172 64,254 307,426
1993 109,789 118,324 11,822 36,634 10,988 254,097 63,716 605,370
1994 64,893 64,893
1995 45492 105,393 15,891 31,555 20,815 348,890 72,834 640,870
1996 92,116 114,629 22,022 34,752 26,855 241,015 46,615 578,004
1997 88,282 140,957 10,960 34,368 22,589 263,290 58,085 618,531
1998 77,716 146,185 10,598 32,442 20,198 271,696 57,219 616,053
1999 80,386 125,345 4,056 23,796 18,146 208,252 38,072 498,052
2000 98,215 98,593 16,973 11,900 287,854 18,548 532,082
2001 93,301 123,696 1,690 28,504 14,306 218,940 25,866 506,303
2002 87,529 75,676 2,939 30,538 13,213 286,013 36,998 532,905
2003 91,292 93,086 537 23,769 10,567 230,104 37,215 486,571
2004 292,169 28,244 320,413
2005 176,356 30,773 207,130
2006 119,870 93,566 4,702 48,071 11,906 150,718 29,643 458,476
Averages
1988-93 82,622 118,324 10,988 261,789 81,486 435,619
1994-99 74,814 126,502 12,705 31,382 21,721 266,628 54,565 502,734
2000-05 92,584 97,763 1,722 24946 12,496 248573 29,607 430,901
1988-2005 82,084 114,188 8,946 35,147 16,958 258,548 55,258 456,418
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