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I ntroduction

The Muskegon River is part of the Lake Michiganavshed and is located in the west, central podfon
Michigan’s Lower Peninsula (Figure 1). Detailetbimation on the fisheries and management of this
river can be found in the Muskegon River Watershesessment (O’'Neal 1997).

From 1985 through 2005, the Michigan Departmenitatiural Resources (MDNR), Fisheries Division
conducted multiple surveys to assess the levehgiea-effort, fish harvest, fish catch and recieai
boating effort (not related to fishing) on the lovpertion of the Muskegon River, between Croton Dam
and Muskegon Lake. This report summarizes thdteesfithese surveys. Summaries of fisheries
throughout the mainstem of the Muskegon River &e jrovided.

M ethods

Angler surveys were conducted during 1985, 1988719988, 1989, 1999, 2000, 2001, 2002, 2003,
2004, and 2005. The survey area included 48.5sroifi¢he Muskegon River and was broken into two
sections for analyses: 1) from Croton Dam to thevédgo Public Access Site (PAS) at Bridge Street
(Site 151), and 2) from the Newaygo PAS to Muskelgake (Site 152; Figure 1; Table 1). Site 151had a
surface area of 142.5 acres, a river distance Ofhies and a 3.5 ft/mi gradient (Table 2). 3% was
33.5 miles long, with a surface acreage of 288Bgradient of 1.5 ft/mi. Measures of river miles,
acreage and elevation change were made using D2dp0graphic maps and Arcview GIS with a 3 arc
second digital elevation model. One section afiriwas surveyed by two creel clerks (MDNR) each day

Surveys were conducted during various months frebrirary 1 through December 31. From 1985
through 1989, Site 152 was not surveyed and suiveSge 151 were conducted only during spring and
fall periods. Site 152 was not sampled duringradhths (especially summer), from 2001 through 2005,
due to personnel limitations. Surveys during Fabrand December were dependent on snow and ice
conditions and sometimes included only part ofrtioath.
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Each creel clerk worked 40-hours per week to cotalee surveys using a progressive roving-access
points design with a roving-progressive count metfiaockwood et al. 1999). Two weekend days and
three randomly selected weekdays were sampledveeek No holidays were sampled. One eight-hour
shift (between 6:00 am and 4:00 pm or between 1&n3@nd 10:00 pm) was worked each sampling day,
with starting and ending times varying each monthdjust for changing daylight period. Only daktig
periods were surveyed. Both shore anglers (inctuttinse who were wading) and anglers fishing from
boats were counted and interviewed. Angler etiod fish catch was estimated from the angler irgarv
and count information. The non-fishing recreatidmadts were also interviewed and counted separately
during 2003.
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The starting point within a river section for calfimg interviews and performing a count was alterda

daily following a randomized schedule. Angler cawere made each day by boat, starting at the most
upstream location of the site and motoring dowiasiréo the lower end of the site. Counts were méde o
shore and boat anglers separately. From 1985dhrb889, counts of shore and boat anglers were made
from shore, and sometimes trailer counts were tsedtimate boat effort. Direct comparisons betwee
the 1985 — 1989 and 1999 - 2005 periods may nappeopriate because of the different count methods.
Effort may have been underestimated during the 98889 period because all areas of the river were
not accessible to make counts of boat and shoillerang

One count of boat and shore anglers was made aagtyslay for the section of river sampled.

Clerks interviewed each individual shore fishinglen or boat anglers (combined) that returned ¢o th
access sites during the scheduled shift. Date, &and interview site were recorded for all intewse
When the boater did not fish, that was recordetherform as a non-fishing party and the intervieasw
ended. When fishing occurred, anglers were queseio their mode of fishing (i.e., boat or shore),
where they fished, how long they fished, what tfiglyed for, the numbers (by species) of fish they
caught and numbers kept, and the number of fishipg they made or intended to make that day.
Anglers were usually interviewed at the end ofrtfishing trip, rather than during their fishingptrto
insure the most complete amount of information wlatsined. Interviews were collected at 16 locagion
on the river (Table 1).

Estimates of three measures of fishing effort: @rgburs, angler-trips and angler-days were geeérat
from these angler surveys. An angler-trip was aorapleted fishing excursion, having a required
minimum restriction of at least one hour of fishingn angler-day was composed of one or more angler
trips during a 24-hour period. Other estimateegatied from these creel surveys included: number of
fish harvested (caught and kept by anglers), nurobfish caught (combined harvested and released by
anglers) and species-specific harvest and cateh.r&eparate estimates were made for both boat and
shore modes of fishing, for each month (Appendice33). Estimates of fish released included fisdt th
were legal (meeting minimum size regulations) anutegal fish. Standard mathematical formulas for
creel surveys were used to calculate all estin{amsskwood et al. 1999). Uncertainty values forcaltch
and effort estimates in this report are definethasstandard deviations of their mean estimatesr(@s

the square root of the variance for an estimate).

Non-fishing (recreational) boating hours were astmated during 2003. However, because non-fishin
boat interviews did not include a question for bmatupancy, a total person effort estimate (every
occupant multiplied by the number of hours eaclupaat spent boating) for non-fishing boat hours
could not be generated. Therefore, direct compasibetween the total estimated angler-hours and no
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fishing person-hours were not applicable. Alsojrdu2003, the numbers of anglers fishing with gaide
were identified during the interview process.
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Using the results of the angler surveys, we wese able to estimate the dollar value of filletaifiro
harvested fish estimates. Total harvested fislghtevas estimated using the minimum legal harvest
length (largemouth bass, smallmouth bass, nortbi&e) trout, salmon, walleye, northern muskellunge
and channel catfish) or the assumed minimum hasiest(panfish, bullheads, rainbow smelt, whitefish
and suckers) and standard length-weight equattectsngider et al. 2000Fillet weights were estimated
at 30% of total weight for all species. The Foad Agriculture Organization of the United Nations
(2014) estimated whole weight to fillet weight censions of 11 species of fish from 30% to 50% (shtf
were 35%). By using the minimum length and filetiversion values we assumed the total estimated
fillet weight would be conservative for fish hartedin the Muskegon River. The value of all féletas
assumed to be $8.00 per pound based on currersvigdted in local Michigan grocery stores.

Fish stocking may have affected the level of fighéimd catch in this river section during the survey
period. Although walleye stocking varied somewthating this period, the walleye population has been
relatively stable between 1986 and 2002 (Tabled&; £991; O’Neal 1998; Hanchin et al. 2007).
Steelhead (rainbow trout that migrate to and frake_Michigan) stocking was relatively stable and
Chinook salmon stocking varied somewhat. Chin@ken populations declined significantly in the
mid to late 1980s in Lake Michigan as a resulief forage and disease issues (Bunnell 2012). Brown
trout and rainbow trout, stocked primarily to prerisummer river fisheries, ranged from 35,000 to
65,000 from 1985 - 1989. Trout stocking begamtwdase in 1993 to provide better summer angling
opportunities. From 1998 through 2005, the nunabetocked rainbow and brown trout ranged from
198,150 to 229,895. The 1998 increase was madetéomine if greater annual carryover of stocked
trout could be achieved through greater stockintsities, for the purpose of providing more largritr

for anglers. The Muskegon River has water tempegatthat are marginal for trout management.
Natural reproduction of steelhead in this riveloi due to high mortalities of juveniles during tirst
summer of life (Godby et al. 2007; Albrecht 2014).

Changes in fishing regulations may also have atefishing effort and fish catch in the river dyrithe
survey period. Prior to 2000 both sites had theestishing regulations. The daily harvest limit foout
and salmon, from the last Saturday in April thro@gptember 30, was 10 fish 8 inches and largemdut
more than 3 fiskr 16 inches. The remainder of the year the hatiregtwas 3 fish> 16 inches.
Beginning in 2000, two new regulations were implatad in the river. A Type 3 regulation allowed
fishing all year, with a 5 fish harvest limit bub more than 3 fisk 16 inches, and the minimum size
limit for brown and rainbow trout was 15 inchesgd® inches for Chinook salmon. This regulation is
used in streams that have fall to winter migratiohbrown trout from the Great Lakes. A Type 4
regulation allowed fishing all year; with a 5 fishrvest but no more than 3 fistl6 inches; and the
minimum size limit for brown trout, rainbow troun@ Chinook salmon was 10 inches; and brown trout
fishing was closed from October 1 through the &eurday in April. The Type 4 regulation is typiga
used for streams that have fall to spring migratiohsteelhead from the Great Lakes. From 2000
through 2004, the Type 4 regulation was applietthéoriver section from Croton Dam to the Thornapple
Street PAS (the upper section of Site 151). TheeT3/pegulation was applied from the Thornappleestre
PAS to Muskegon Lake (the lower portion of Site &5t all of Site 152). Beginning in 2005, The Type
4 regulation was applied to all of Site 151 andTkipe 3 regulation was continued for all of Sit15

The reason for these regulation changes were sumeddry O’Neal (2003a).
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Results

Angler surveys, from 1985 through 1989, were omlgducted at Site 151(Croton Dam to Newaygo at
Bridge Street) during spring and fall months (Tadle Angler surveys were conducted at both Sitas f
1999 through 2005, but Site 152 (Newaygo to Muskdgake) was not sampled during June 2001, or
from June through August during 2002 through 2005.

The average number of angler-hours at Site 15ty 885 — 1989, during the months of March, April,
May, August, October and November, was estimat®d &16 (Table 4). For the same months during
1999 through 2005, Site 151 had an estimated ageraber of 208,555 angler-hours. Although this
indicates that angler effort was 2.2 times gredteing 1999 - 2005, effort during the 1985 — 1988w
potentially underestimated because counts were finaateshore and all areas of the river were not
counted. However, this information suggests tHattemay not have decreased between the early and
later sampling periods.

The greatest number of angler-hours measured anvrevas 441,777 during 2000, for both Sites
combined (Table 4; Figure 2). The average numbangler-hours expended on the river, from 1999 —
2005, was 265,121 at Site 151, 74,354 at Site d®@ 339,475 at both sites combined. The average
number of angler-hours per acre, for those samesyatSite 151 (1,860/acre) was 7.2 times grehger
at Site 152 (258/acre; Table 5).

Seasonally, average angler-hours were highestgldpnil and October, for 1999 through 2005 (Table
4). Boat fishing accounted for 61% of total effduring all years from 1999 through 2005, and was
relatively consistent throughout the period (Table

The estimated number of non-fishing watercraft-s@xpended between Croton Dam and Muskegon
Lake was 25,138, during 2003 (Table 7). This esttnof watercraft use was low because only indafidu
watercrafts were counted and more than one perasmpresent in some of the watercraft. Anglersrighi
with commercial guides accounted for 7.2% of theriviews conducted during 2003, from Croton Dam
to Muskegon Lake (Table 8).

The average harvest rate of fish at Site 151 waBagiduring 1985 — 1989 and 1999 — 2005 (Table 9).
However, the average harvest rates of Chinook sabind yellow perch were higher during 1985 — 1989
and the average harvest rate of rainbow trout amdrbtrout were greater during 1999 — 2005. More
harvested fish were recorded at Site 151 durin@ 392005 compared to 1985 — 1989, but this direct
comparison is not appropriate because the surveycpbeovered a longer period (more months) than
during 1985 — 1989.

During the period from 1999 — 2005, the total numdddish caught at Sites 151 and 152 was 900,648
(Table 10). Three species accounted for 95.9%etatch, including rainbow trout (71%), Chinook
salmon (13.4%) and brown trout (11.5%). Theseetlbpecies also accounted for 91.3% of harvested
fish. The release rate of fish was 2.7 times grehian the harvest rate (Table 10). For everyhi@s

of fishing, 40 fish were captured, 29 fish wereeasled and 11 fish were harvested. Species ahiigh
were harvested at a greater rate than were rel@adaded northern pike, pumpkinseed, rock bass,
yellow perch and other unidentified species (prdjpabckers). Walleye were harvested and releasad a



.

o

similar rate. The release rate of smallmouth bass7.2 times higher than the harvest rate, foltbie
brown trout (3.8 times higher), rainbow trout (8r@es higher) and Chinook salmon (2.0 times higher)
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The total number of released fish at Site 151 wadifies greater than harvested fish during 192065
(Table 10). Species of fish with the greatest &ésirat Site 151 were rainbow trout, Chinook salmon,
brown trout and yellow perch. The total numbehafvested fish at Site 152 was 2.2 times greatar th
released fish (Table 10). Species of fish withgheatest harvest at Site 152 were rainbow trolifnddk
salmon, walleye and pumpkinseed. The number bfdaight per acre at Site 151 was 6,008
(858/acrelyear), and 154 per acre (22/acre/ye&@itatl52 (Table 10).

The total release rates of fish at Site 151, fr@®91— 2005, were higher than total harvest ratesgall
months (Table 11; Figure 3). Both release anddsmates were the highest from May through October
Brown trout and rainbow trout were caught duririgranths, and walleye and yellow perch during most
months (Table 11). Chinook salmon were caught pilynduring fall, northern pike during spring, and
largemouth bass, pumpkinseed, rock bass and smahnbass during summer.

The total harvest rates of fish at Site 152, fr®89— 2005, were higher than total release ratesgall
months except June (Table 12; Figure 4). The Ishrate was highest during fall and the highestast
rate occurred during June. Rainbow trout were leargstly during spring and fall, Chinook salmon
during fall, and brown trout in June. Walleye, #mauth bass, pumpkinseed, and northern pike were
caught from spring through early fall.

The harvest rates of principal fish species vaaieaually during the period from 1985 through 2005.
The average harvest rate of rainbow and brown &b8ite 151 was higher during the later perio®@L9
— 2005) than the earlier period (1985 — 1989) ratgs during 1986 and 1989 were similar to rateado
in the later period (Table 13). The average Chirgaimon harvest rate was higher during the earlier
period, but rates during 1985 and 1988 were sirtdldhe later period. Release rates for these same
species at Site 151, from 1999 through 2005, adsbsbstantial annual variations (Table 14).

Rainbow trout had the highest harvest rate atiSifeduring all years from 1999 through 2005 (Table
15). With the exception of 2005, chinook salmod tiee second highest harvest rates at Site 152,
followed by walleye. Rainbow trout also had thghast release rates at Site 152 during all years fr
1999 through 2005 (Table 16). Chinook salmon hadsecond highest average release rate at Site 152,
but released fish were recorded in only three efsaven years. Walleye and brown trout had loaass
rates, occurring in only one year. Smallmouth lza&sbrown trout were the only species that were
released at a greater rate than harvested at®teSinallmouth bass were released in all but oae ye

Discussion

The section of the Muskegon River, from Croton OiariMuskegon Lake, provides a significant
multiple-species fishery. Based on the averagebeumof angler-days (88,828), from 1999 through 2005
the annual value of this fishery to the local ecopavas $2,576,012 (using a value of $29 per ardfgr-
from: U.S. Department of the Interior 2013). Atiresited average of 78.1% of this effort was expende
between Croton Dam and Newaygo (Site 151). Theuatmaf fishing effort was 7.2 times higher per

acre and 8.0 times higher per mile at Site 151 @atpto Site 152. A significant amount of fishing
occurred from boats (average = 61%), as well as &bore (average = 39%). Seasonally, average angler
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effort was greatest during April and October, dgrihe peak steelhead and Chinook salmon spawning
runs. These estimates do not include fishingabatirred after dark or during the winter season.

Muskegon River Angler Survey Report, 1985-2005

The angler surveys conducted from 1999 through 200%ide the most complete and recent angler-use
information for this section of river. Some comipans to the 1985 through 1989 surveys were availab
for Site 151 during spring and fall months. Altigbueffort could not be directly compared betwean th
two periods because of incomplete angler countiagli985 — 1989, the estimates suggest that effort
was similar between the early and latter periods.

Angler effort on the Muskegon River is comparabl@ther Michigan streams with Great Lakes
migratory trout and salmon fisheries. The numberips per mile at Site 151 (4,482) was above the
average of 3,596 trips per mile for seven stredrashave migratory trout and salmon (Table 17)e Si
152 on the Muskegon River had a lower average nuwiieips per mile at 725. The higher level of
effort at Site 151 resulted from the better halddgahted in that river section for spawning steathand
salmon, as well as the higher densities of stotiamd that provide summer fisheries. A similauation
occurs for the Manistee River between sites 1303did(Table 17).

Michigan streams that do not have Great Lakes andtsalmon spawning runs have a lower average
angler effort of 519 trips per mile (Table 18).i§Hemonstrates the importance of the migratory
spawning runs of salmon and steelhead to the feshar these streams, from fall through springe Th
highest amount of effort in the lower Muskegon Rigecurs in April and October, during the peak
steelhead and salmon spawning runs (Table 4).loWer sections of the Muskegon (Site 152) and
Manistee (Site 341) Rivers have angler effort velomre similar to the inland streams during the
summer season, from May — September (Table 17. upper sections of the Muskegon (Site 151) and
Manistee (Site 130) Rivers have relatively highelewof angler effort during May — September. The
higher effort results from the high density trotgicking that occurs in the upper sections of botérs,

and the stocked summer-run steelhead fishery iMtn@stee River.

The total harvest rate of fish during 1985 - 19&&\wigher than in 1999 — 2005 (Table 9). The highe
harvest rates during the early period resulted finagh harvest rates of Chinook salmon and yellow
perch. The abundance of Chinook salmon in LakehMan was much higher in the 1980s than during
the latter period, and this likely effected harvesés. Yellow perch are a species that are toatespto
the river from Croton Impoundment and there is fficient information to determine the reason foe th
higher catch rates during the 1980s. The harfastimbow trout (includes steelhead) and brownttrou
were higher during the latter period. Stockingsaif steelhead were comparable during the twog®ri
Rainbow trout and brown trout stocking was muclatgeduring the latter period (range = 198,000 to
230,000) than the early period (range = 35,00Bt0@D; Table 3). In addition, a much greater peamgm
of brown and rainbow trout were stocked at Site dbéng the early period compared to the latterqaer
The higher stocking rates likely improved the hatvates of rainbow trout and brown trout durin@4.9
— 2005. However, individual years during the tvasipds had similar catch rates for these two sgecie
(Table 13). In addition, fishing regulation chasgeay have had effects on harvest between the two
periods that cannot be determined from the creeksulata.

The total fish catch, number harvested and nundleased, at both sites during 1999 — 2005, was
dominated by rainbow trout, Chinook salmon and bréreut. However, the fishery at the two sites
differed substantially. The total fish catch w&stiines higher and total catch rate was 4 timekdrigt
Site 151 than Site 152. The release rate of figh 8vtimes higher than the harvest rate at Sitedrd at
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Site 152, the harvest rate was twice as high asetbase rate. There are a number of factorsibatitrg
to these differences. Site 151 has moderate stgeadient (Table 2) with large areas of stone aiable
substrate intermixed with sand that is favorablsgawning trout and salmon. Site 152 has low strea
gradient with predominantly sand substrate, althahg portion of this segment from Newaygo to the
Felch Street access has substantial cobble susifgiter temperatures are marginal for trout satvi
within Site 151 and mortality of naturally produdeseniles is very high (Godby et al. 2007; Albrech
2014). The average summer water temperaturesaiset®y another 0.5° F to 1.0° F at Site 152, riegult
in more thermal stress (O’Neal 2001). Becaus@®htore favorable habitat conditions, trout stogk
much higher within Site 151 than Site 152. Lakeiyan migratory steelhead and Chinook salmon
spawn predominantly within Site 151. Site 151ls®detter for shore fishing because it is shakmat
has more public access. The minimum size limifi&r harvest was higher within Site 152 (15 inches
compared to 10 inches at Site 151) for brown aimbaav trout, however, brown trout fishing was cldse
during fall through spring within Site 151. All diese factors contributed to the higher anglergffish
catch, harvest rate and release rate of fish atlSit. The two peaks in angler effort emphasiee th
importance of the migratory steelhead and Chinahkaen fisheries within Site 151 (Table 4). Althbg
the steelhead and salmon fisheries are also impgasi¢hin Site 152, angler effort is more stable
throughout the year in Site 151. The higher r&eage of fish within Site 151 is most likely thesult of
more sublegal fish in the catch due to the higtmaking rates of brown and rainbow trout.

Muskegon River Angler Survey Report, 1985-2005

Commercial fishing guide services are provided lyiiaknown number of businesses operating on the
river. During 2003, the number of anglers thateréshing with guides was estimated through the
interview process (Table 8). The number of guidedlers represented a low percentage (7.2%) df tota
anglers, and most guiding occurred during the gpaimd fall months during the steelhead and salmon
spawning runs.

During 2003, the number of non-fishing watercradtsvestimated to help determine the amount of
recreational use on the river. An estimated 25ya&&rcraft hours were expended on the river between
Croton Dam and Muskegon Lake (Table 7). This vau®ot directly comparable to the number of
fishing hours estimated because the number of peomach watercraft was not counted. Even if we
assume there were two people in each non-fishingreraft, the total number of non-fishing watertraf
hours would be only about 15% of the total fishivayirs expended on the river during 2003. Moshef t
non-fishing watercraft use occurred during July Andust. Law enforcement activities related to-non
fishing watercraft use has increased in recentsygdr14) and it's likely that non-fishing waterdrage

has increased in this river section since 2003.

The average annual value of harvested fish fiftets the Muskegon River section between Croton Dam
and Muskegon Lake was estimated at $112,643 (Ti&)l€T his estimate is considered a minimum value
because minimum lengths were used to estimate tye@gh a conservative value was used to estimated
fillet weight from whole fish weight. Most harvestfish are larger than the legal minimum sizetlimi

Fish stocking considerations

A substantial number of fish are stocked into tvedr Muskegon River each year (Table 3). Use @f th
fisheries by anglers is one measure that can letfrdine the benefits of fish stocking. The tatahual
cost of fish stocking in the lower Muskegon Rivier, all species allocated in the Fisheries Division
Management Prescription during 2014, was $286,49f cost by species is as follows: walleye spring
fingerlings at 105,800 per year — $4,655; steelhesmilings at 55,000 per yea$91,300; Chinook

salmon spring fingerlings at 18,000 per yed&7,740; rainbow trout yearlings at 85,000 per year —
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$129,200; and brown trout yearlings at 40,000 jpar y $53,600. The total cost of the annual fish
stocking into this river section is far exceededhmy estimated $2.58 million in average annualemg|
use, along with the estimated annual harvestedifishvalue of $112,643.

Muskegon River Angler Survey Report, 1985-2005

Fish stocking in Michigan follows the criteria aretommendations provided in the Michigan Fish
Stocking Guidelines II; with Periodic Updates (Denxand O’Neal 2004). Fish stocking in the Muskegon
River is also guided by the recommendations pralidghe Muskegon River Watershed Assessment
(O’Neal 1997) and the Muskegon River Watershed R@iNeal 2003b). Important native fish species
that are currently under study and included in rgangent and stocking decisions include walleye, lake
sturgeon, river redhorse, Great Lakes muskelluwhée bass and smallmouth bass, along with many
other non-game species including the sucker fathdy dominates fish biomass in the river. The bi&nef
to the fisheries in the lower Muskegon River ofcking the naturalized species of trout and salnmren a
clearly evident in the angler catch informatiorheTisheries in Muskegon Lake and Lake Michigantmus
also be considered because many species have aeasgrations to and from these lakes.

Prior to 1960, the walleye spawning run in the Maggin River was very large, reaching peak levels of
over 120,000 adult fish. By 1975, spawning runratance declined to about 2,000 fish. Fisheries
Division began a stocking program in 1978 and gawsing run increased to 43,000 fish in 1986 (Day
1991). The abundance of spawning walleye has rexddairly stable since that time (Hanchin et al.
2007). Walleye fingerling stocking levels werergmsed from 1991 through 2000 to determine if
population levels could be increased (Table 3).ll&Ya fingerling stocking was returned to standard
levels (50/acre every other year) beginning in 208dause juvenile production did not improved with
increased stocking (O’Neal 2014). Natural reprdidncof walleye continues to remain at low levels
(Allison and Ruetz 2011; Rutherford et al. 2011N€al 2014). Presently, fishing for walleye occurs i
the Muskegon River during late spring through thetev, in Muskegon Lake from summer through the
winter, and in Lake Michigan near the piers dufiafyand spring. The annual movements of Muskegon
River walleye in Lake Michigan typically range frdmland to the Indiana border (Hanchin et al. 2007)
and they also contribute to fisheries within thigaa In addition to the average (1999 — 2005) Isrvk
486 walleye in the Muskegon River, an estimate@2\0alleyes were harvested in the summer and
winter fisheries in Muskegon Lake, from April 2002ough March 2003 (Hanchin et al. 2007). The
greatest harvest of walleyes probably occurs duhegpring and fall fisheries in Lake Michigan ntee
piers, but harvest estimates are not availabléhferportion of the fishery, or in other areas gldine

Lake Michigan coast because most of the walley@rfgsoccurs at night and during the late fall tdyea
spring when creel surveys are not conducted.

Chinook salmon were first successfully stocked iochijan in 1967, and the Muskegon River was one of
the two streams where they were introduced. Bydtee1970s, approximately 300,000 natural Chinook
salmon smolts were being produced in the MuskegwearRCarl 1980). Similar levels of Chinook
salmon natural reproduction in the Muskegon Rivereaestimated during 2003 — 2004, although annual
production of smolts varies by a multiple of teruRerford, E., unpublished data). Chinook salmon
fingerling stocking in the river ranged from abd0,000 to 300,000 from 1980 through 2005. Chinook
salmon populations in Lake Michigan began to dedlinthe late 1980s due to various factors, ane-lak
wide stocking level reductions began in 1999. Htaglevels in the Muskegon River declined to 18,00
fingerlings in 2014. The river continues to proguatural smolts. Even though Lake Michigan Chiknoo
salmon populations declined substantially, fisHimgthem on the Muskegon River continued at high
levels through 2005, as indicated by the Octobek e angler-hours (Table 4).
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Steelhead (Michigan strain rainbow trout that migita Lake Michigan) stocking levels in the lower
Muskegon River were stable from 1980 through 20ble 3). Steelhead provide a fishery in the
Muskegon River from the fall through spring montéusg also contribute to the Lake Michigan pier,
shore and boat fisheries. The steelhead fishettyeitMuskegon River is one of the best in the Mjahi
(Jonas et al. 2009), and is also one of the modisient fisheries over time. Although steelhgazais
and produce large numbers of juveniles in the riservival of natural fish is low because summetara
temperatures in the Muskegon River are too highdfget al. 2007). Rainbow trout were the species
with the highest angler catch, and number of figtvsted and released in the lower Muskegon River
during 1999 - 2005. The angler survey reportecctimbined catch of all rainbow trout, and this
included steelhead and the Eagle Lake strain shetbcked to provide summer fisheries. Howevestmo
of the late fall through the spring peak in anglse-is primarily comprised of anglers fishing for
steelhead. The spring steelhead fishery has bresemqt for many years, and we continue (2014) to
observe heavy angler-use for this species while BN®s collect walleye eggs in the river each gprin

Muskegon River Angler Survey Report, 1985-2005

Rainbow trout (primarily Eagle Lake strain) andwrotrout (primarily Wild Rose strain) are stocketbi
this river section primarily to provide summer fisies. Rainbow and brown trout stocking increased
substantially in 1993 (from 74/acre to 134/acrehl&e8). The objective of this stocking level inase
was to improve the overall catch of trout in thensuer fisheries. Stocking rates were increased to
211,500 (490/acre) in 1998, with the primary pugosincreasing the annual carryover of trout to
provide larger fish for anglers. This stockingrese did not improve the annual carryover of trout
(O’'Neal 2001, 2003a). During this period, the anglurvey data indicated few trout were captured
within Site 152, so most of the stocked trout weieved to Site 151. Beginning in 2008, trout stogki
was reduced to 125,000 (290/acre), with all bud® Brown trout stocked within Site 151. This lewtl
stocking is within the rates recommended in thehigjian fish stocking guidelines (maximum of
300/acre), for the section of river from Croton DEmMuskegon Lake. At the same time, the level of
brown trout stocking was reduced to a total of 80,0The level of brown trout stocking was reduced
because studies found that brown trout feed omijler€hinook salmon in the Muskegon River (Krueger
et al. 2011), and rainbow trout feed mostly on rteferates.

The 2014 annual stocking cost for rainbow and browat was $182,800. The summer (June, July, and
August) fishery accounted for 25.8% of the annugler-hours during 1999 through 2005. Based o thi
percentage, the summer fishery was valued at appately $664,611 (total year = $2.58 million),
substantially exceeding the value of stocking. nRaw and brown trout are caught throughout the.year
The total number of brown stocked during 1999 -52@@s 586,291 (Table 3), and the total number
caught was 103,350 (Table 10), or 17.6% of the rarmstocked. The total number of rainbow trout
stocked during 1999 — 2005 was 1,268,812 (Tablar),the total number caught was 639,167 (Table
10), or 50.4% of the number stocked. Rainbow tewatmore readily caught by anglers in the Muskegon
River because they primarily feed during dayligbtits. Brown trout tend to feed from late evening
through early morning and there is night fisheByown trout catch may have been underestimated more
than rainbow trout catch because of the differendbeir feeding patterns. Our surveys were not
conducted after dark or during the winter montbsygerall catch was underestimated for both species

The Eagle Lake strain of rainbow trout has beew fisemany years in the Muskegon River. These fish
produced consistently good rates for both harvedtralease of fish during 1999 through 2005 (Talbks
and 14). The highest harvest rate of rainbow toaatirred in 1999, when the minimum size limit for
harvest was 8 inches. The highest release raterdfow trout occurred during 2005 followed by 1999
The Wild Rose strain of brown trout has been usedniany years in the Muskegon River. This strais ha

9



.

o

produced consistently good harvest and releasg oéfish, from 1999 through 2005. The highest
harvest and release rates of brown trout occumneidgl 1999, when the minimum size limit for harvest
was 8 inches. Paired comparisons of marked WilskRitrain brown trout and Gilchrist Creek strain
brown trout found that the Wild Rose strain perfechibetter in the fishery (O’Neal 2001).

Muskegon River Angler Survey Report, 1985-2005

Fishing regulations

Beginning in 2000, the standard Type 3 and Typshig regulations were applied to the entire
Muskegon River between Croton Dam and Muskegon L3kes Type 3 regulation has consistently been
used through 2014 for Site 152. This regulatidomeas the harvest of migratory steelhead and brown
trout throughout the year. The Type 3 regulatistalglishes a higher size limit of 15 inches fonamo

trout and rainbow trout. The higher size limit dowt affect the fishery because the number ot trou
smaller than 15 inches is low in this river section

Within Site 151, from 2000 through 2004, the Typedulation was applied from Croton Dam to the
Thornapple Street DNR Access Site. The Type 3latign was applied from the Thornapple Street
DNR Access to the Newaygo DNR Access Site at Brisiigeet in Newaygo. The Type 3 regulation was
implemented in the lower part of Site 151 to deteemf higher numbers of larger trout could be
maintained with the more restrictive (15 inchesi&inches) minimum size limits. Evaluations o th
size structure of the trout populations betweesdle/o sections found that higher numbers of |&sle
were not achieved using the Type 3 regulation (@IN®03a). Beginning in 2005 and continuing
through 2014, the Type 4 regulation has been appiall of Site 151.

The changes in fishing regulations that occurreiiwiSite 151 in 2000 affected the harvest of both
brown trout and rainbow trout as indicated by tduction in harvest rates. The Type 4 regulation
changed the minimum size limit from 8 inches in299 10 or 15 inches from 2000 through 2004. The
total harvest of rainbow trout was reduced fronr0B0,fish in 1999 to less than 50% of that value in
following years (Table 9). The total harvest afwn trout was reduced from 9,000 fish to less 2@4b
of that value in following years (Table 9). Harvaad release rates of both species also deckméd,
the exception that release rates for both spesgesased again in 2005 (Tables 13 and 14). Althoug
angler-effort increased in 2000, it then declinetevels lower than 1999 during all the followingays
(Figure 2). Stocking rates remained the same duhis period. Mortality rates of trout in the Magon
River are high as a result of high water tempeestuso there is little carryover of fish from onensner
to the next. Returning the minimum harvest siz& taches within Site 151 is an option that canwalh
greater harvest of fish for anglers without affiegtihe fishery. This is a viable option considgtthe
annual cost of stocking these two species is $D82,8

Fisheries comparisons throughout the Muskegon River

Angler surveys of all sections of the mainstemhef Muskegon River were conducted between 1999 and
2008 (Table 2; Figure 5). Angler surveys were cmbeld on Higgins Lake (O’'Neal 2002), Houghton
Lake (Clark et al. 2004) and Muskegon Lake (Hanéhial. 2007); four impounded river sections that
include Reedsburg Impoundment (O’'Neal and Kolb 2p1Rogers Impoundment (O’Neal and Kolb
2014c), Hardy Impoundment (O’Neal and Kolb 2014Md &roton Impoundment (O’Neal and Kolb
2014a); the river segment from Reedsburg Dam teeRolgnpoundment (O’Neal and Kolb 2014c); and
the river segment from Croton Dam to Muskegon Lake.

These angler surveys provide information that canded to assess and compare the fisheries in the
different lake and stream portions of the mainstefhiere were differences in the annual surveyogleri
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for each of the angler surveys (Table 2). Higdiake, Houghton Lake, and Muskegon Lake were
surveyed during the summer and winter (ice) periadd the lower river (Croton Dam to Muskegon
Lake) was sampled during all of the year when i snow conditions permitted (some months were
partially sampled). The upper river sections, fidoughton Lake to Rogers Impoundment, Rogers
Impoundment, Hardy Impoundment, and Croton Impowsrdrwvere only sampled from spring through
fall. There was some fishing that occurred duririgter that was not measured, especially on the
impoundments. In addition, the angler surveysnditlevaluate fishing that occurred after dark, pkeg
dusk and dawn. There are substantial night fisken some locations. Higgins Lake has a nighefig
for rainbow smelt that was only partially evaluatedhe survey. Muskegon Lake has a night fishery f
walleye, as well as a harbor fishery near the pretske Michigan. The lower Muskegon River has a
night fishery for brown trout during the summeripdr The Muskegon port fishery (Lake Michigan and
piers) will not be summarized in this report, b of the fish caught in the port fishery comanririhe
Muskegon River and Muskegon Lake. Despite thesidtions, the angler surveys provide a
conservative and reasonable assessment of theldisheaes characteristics and angler effort i@ th
various sections of the mainstem of the MuskegaeRi

Muskegon River Angler Survey Report, 1985-2005

The estimated annual catch of fish in the 11 raredt lake sections of the mainstem was 1,820,610l€Ta
20). Twenty-eight species of fish were caughthwitllow perch, bluegill, rainbow smelt, pumpkindee
and rainbow trout comprising 85.4% of the totath& species that had more than 10,000 fish in the
annual catch estimates included rock bass, smalhrmass, black crappie, northern pike, walleye,
Chinook salmon, brown trout, and largemouth basse estimated number of fish released was 454,276,
with yellow perch, bluegill, and rainbow trout acewing for 71.5% (Table 21). Other species thalt ha
more than 10,000 fish in the annual release estsriatluded smallmouth bass, northern pike, brown
trout, Chinook salmon, largemouth bass and wall&yee estimated number of fish harvested was
1,366,334, with yellow perch, rainbow smelt, bldiegind pumpkinseed accounting for 87.7% (Table
22). Other species that had more than 10,000rifhe annual harvest estimates included rock bass,
black crappie, rainbow trout, walleye, northernepigand smallmouth bass. Higgins Lake, Houghton
Lake, and Muskegon Lake accounted for 81.7% of tatich and 92.4% of total harvest. Higgins Lake,
Muskegon Lake, and the river section from CrotomDa Newaygo accounted for 68.1% of total
released fish.

For every 100 hours of fishing, 124 fish were caug8 were harvested and 31 were released (Tables 2
—22). The catch rate (per hour) of fish was higtine river section from Reedsburg Dam to Dolpta&Ro
and Higgins Lake, and relatively high in Muskegaké (Table 20). The release rate of fish was gh
the river section from Reedsburg Dam to Dolph Raad Reedsburg Impoundment, and relatively high
in the river section from Dolph Road to Temple, Megon Lake, Hardy Impoundment and Croton
Impoundment (Table 21). The harvest rate of fisis Wwigh in Higgins Lake, the section of river from
Reedsburg Dam to Dolph Road and Muskegon Lake €T2%).

Based on the fish harvest estimates provided iheT2d, the annual value of harvested fish fillgts b
anglers in the mainstem of the Muskegon River vpgsaimately $707,889 (Table 23). Houghton

Lake, Higgins Lake, the river section between Qnddam and Newaygo, and Muskegon Lake accounted
for 91% of this value. Yellow perch, bluegill, mloern pike, rainbow trout, walleye, pumpkinseed,
Chinook salmon, and smallmouth bass accounted3ad®8 of the total fish fillet value.

An estimated 1,473,420 angler-hours were expendeteoriver during a one year period (Table 24).
The number of angler-hours per acre was very toglthie river section from Croton Dam to Newaygo,
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and high for the river sections from Newaygo to kiegon Lake and Reedsburg Dam to Dolph Road.
The number of angler-hours per acre was very loth@river segment from Dolph Road to Temple.

Muskegon River Angler Survey Report, 1985-2005

The number of non-fishing watercraft-hours was bgitin Hardy Impoundment and lowest in Reedsburg
Impoundment (Table 24). Non-fishing watercraft-hase rates per acre were greatest in the two river
sections from Croton Dam to Muskegon Lake, and gtweReedsburg Impoundment and Croton
Impoundment. Non-fishing watercraft hours weremetsured for Higgins Lake, Houghton Lake and
Muskegon Lake. Estimates for these lakes were msaiubg the value for Hardy Impoundment (29/acre;
Table 24). Higgins Lake, Houghton Lake and Muskelgake are highly developed and receive a great
amount of recreational boating. The value of 28ewmaft-hours per acre may be conservative fasghe
lakes. For comparison, Silver Lake is a highlyeleped lake located about 50 miles north of Muskego
that has intensive recreational boating. The ayeeestimated number of watercraft-hours per aare fo
Silver Lake was 44.2 during 1996 and 1997 (Lockw20d0a). The numbers of non-fishing person hours
were not estimated in the Muskegon River surveygabge interviews did not include enumeration of
non-fishing persons per watercraft. Assuming tlvese an average of two people for each non-fishing
watercraft, the annual estimated non-fishing petsmurs was 2.4 million for the entire mainstem (€ab
24). This may be a conservative estimate bec#ese were an estimated 4.7 non-fishing person-hours
per watercraft-hour in Silver Lake, Michigan (Loak@d 2000a).

Based on the value of $29 per angler-day (Depattofethe Interior 2013), the annual economic vaitie
the fisheries in the mainstem of the Muskegon Rivas $12.4 million (Table 25). Houghton Lake, the
river section from Croton Dam to Newaygo, Higgirekk, and Muskegon Lake had the highest total
economic fishery values. The fishery value pee agtithe river section from Croton Dam to Newaygo
was very high, and high values were also founthénriver sections from Newaygo to Muskegon Lake
and from Reedsburg Dam to Dolph Road. The verly fighery values found in the river section from
Croton Dam to Newaygo is the result of Lake Micligaigratory steelhead and salmon runs producing
fall fisheries, and stocked rainbow and brown tithat produce summer fisheries. This section arriv
has moderate gradient with substantial areas ekgsabstrate and cool water temperatures that are
favorable for trout and salmon. Croton Dam, Hab@yn and Rogers Dam block migratory fish from
movement into upper river segments. The impoundsnasver 36.4 miles of river that have the highest
gradients in the mainstem, and block another 38dsrof river from Rogers Impoundment upstream to
Evart that has similar gradient to the area doweastr of Croton Dam (Table 2). There is the potéfdra
significant increases in fisheries use (60%) armmhemic value of the fisheries with removal of theee
hydroelectric dams, based on the fishery valuenpler measured downstream of Croton Dam (Table 25).
Removal of Reedsburg Impoundment may result imatdishery economic value in that river segment
because of the large reduction in surface acrebigater.

Conclusions and M anagement Recommendations

Management of the Muskegon River fishery requimssideration of many factors including the life
history of the ecologically and recreationally imiamt fish that inhabit the system, the physicéddita
characteristics of the watershed, and the intedrfidberies and issues with Muskegon Lake and Lake
Michigan. These considerations guide the managemeammendations presented below. The
Muskegon River has one of the largest watersheliahigan. There are currently 89 species of fish
the watershed that include important sport fisredtened and endangered species, and invasivespeci
The lower Muskegon River has one of the richest é@mmunities in the system because of the
connections between the river-estuary complex, Mgsk Lake and Lake Michigan. Muskegon Lake is
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a large drowned river mouth lake that is part eflthke Michigan coastal wetland system. The ppici
guiding documents for management of the fisheeesurces are the Muskegon River Watershed
Assessment and the Muskegon River Watershed Plan.

Muskegon River Angler Survey Report, 1985-2005

1. Angler-use of the lower Muskegon River is very highhe amount of angler effort per acre is the
highest among all of the river sections and lakebé mainstem. The fishery provides
substantial economic benefits to the local econaaywyell as fresh fish for consumption.

Fishing occurs throughout the year, with high levfedm March through November, and peaks
that occur in April and October that are associatitld steelhead and Chinook salmon spawning
runs. Substantial angling occurs from boats aochfshore. Non-fishing watercraft use is also
substantial in this river section. Angler acceass loe improved in some locations.

Recommendation: Acquiring additional shore fishéngess is a high priority, especially between @rot
Dam and Newaygo. Road and parking improvementslghe made at the 72Street walk-in access,
located just downstream of the Pine Street boatclau Additional boat ramp access should be acquire
at these locations: between the Felch Road bogt eand Warner Road boat ramp (distance = 10.3
miles); between the Pine Street boat ramp and tloeriBpple Street boat ramp (distance = 5.5 miles);
between the Thornapple Street boat ramp and thaibigiPark boat ramp (distance = 6.4 miles); and
between the Warner Road boat ramp and the MapledfRoad boat ramp (distance = 6.4 miles).

Recommendation: Angler surveys should be conductdétermine if changes have occurred in the
fishery and use of the fishery. These surveyslshaalude measures of guided anglers and nonrgshi
watercraft use (person hours). Including surveyops after dark would provide information to et
the amount of night fishing effort and fish catatwrring in the river.

2. Two standard fishing regulations (Type 3 and Typkai/e been used in this river segment since
2000. Evaluations of these regulations indicatedl tte Type 3 regulation was appropriate for
the section of river from Newaygo to Muskegon L&Ri#e 152). This regulation allows the
harvest of migratory brown trout during the fallatér period, and there is a fishery during this
period. The Type 3 regulation also places a highiaimum size limit (15 inches) on trout that
does not affect the fishery because few smalleit tice present in this river segment. The Type
4 regulation is used from Croton Dam to Newaygee($b1). This regulation has a smaller
minimum size limit for trout (10 inches), but clgsthe brown trout harvest season from fall
through spring. The smaller size limit on trouajpropriate for this river section because large
numbers of trout are stocked, mortality rates &b Huring summer, and there is a low level of
carryover to the following year. Even though thi@imum size limit for trout was lower within
Site 151, the release rate of fish was three timgiser than the harvest rate. The harvest rate was
higher than the release rate in Site 152.

During 1999, the minimum size limit on trout withgite 151 was 8 inches. After implementation ef th
10 inch size limit on trout in 2000, the harvestrolt declined substantially. An 8 inch size lifiar
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trout would allow greater harvest of trout in thiger section without having an effect on the fighe
Substantial funds are used to stock this sectioivef with trout each year.

Muskegon River Angler Survey Report, 1985-2005

Recommendation: The Type 3 and Type 4 regulatioasppropriate for these two sections of the
Muskegon River. Reducing the minimum size limitti@ut in the Type 4 section to 8 inches could
increase the number of harvested trout and anfjtat.e

3. Three of the eleven species of fish caught in dlaet Muskegon River dominate the catch,
including rainbow trout (migratory steelhead amba-migratory strain), Chinook salmon and
brown trout. All three of these species are maiei@d or partially supported by stocking. This
segment of the Muskegon River is classified asodwater system, and water temperatures are
marginal for survival of trout. Few naturally repiuced juvenile rainbow and brown trout are
able to survive, but larger stocked fish are ableurvive and create summer fisheries. Summer
mortality rates of trout are high and there iswa level of carryover to the following year.
Stocked steelhead migrate to Lake Michigan durpraqng, as well as naturally reproduced and
stocked Chinook salmon, and these fish are notsgto the high water temperatures in the
river. Walleye are a native fish that are stocked the river because natural reproduction
remains at very low levels.

Recommendation: The Muskegon River walleye popmraupports fisheries in the Muskegon River,
Muskegon Lake, in the channel and near the Muskegos, and along the entire Lake Michigan coast
from Leland to the Indiana border. The MuskegoveRhas the largest spawning run of walleye in Lake
Michigan south of Green Bay. The population séffea severe decline in the early 1960s and a
moderate size population of fast growing fish westaored after a stocking program began in 197& Th
spawning run has been relatively stable since 198&8ural reproduction continues to be very lovhie
river and stocked fish presently (2014) supportbeulation. The Muskegon River population is the
brood-stock source for walleye stocked along tist glaore of Lake Michigan. Stocking levels havenbee
adjusted and evaluated over the past 21 yearshanesults indicate that stocking 211,600 spring
fingerlings (50 per acre) every other year suppibiespresent population. Higher stocking ratesndid
increase juvenile abundance in Muskegon Lake.

Recommendation: Michigan strain steelhead have s&eked into the lower river since at least 1966.
The steelhead fishery in the Muskegon River isafrtee best in the Michigan, and angling occursnfro
October through May. Steelhead from the MuskegioriRalso support the fishery in Lake Michigan.
The river fishery has been relatively stable ovanyyears. Stocking has been relatively stablgesin
1980. The present stocking level of 55,000 shbeldontinued, although this level may be adjusted
along with Lake Michigan collaborative stockingagihtions. All of the steelhead are stocked aPthe
Street access, located just downstream of Croton, Dased on the studies that show this stocking
location produces the highest return to the fish&ymmer run steelhead were stocked into the forer
several years and were discontinued when evalisatmd that few fish returned to the river.

Recommendation: The fall Chinook salmon fisherthim Muskegon River is heavily used by anglers.
Chinook salmon that have been stocked or natupatiguced in the Muskegon River also support
fisheries in Muskegon Lake and Lake Michigan. @bksalmon have been stocked into the Muskegon
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River since they were first successfully introduoed967. Natural reproduction in the MuskegoneRiv
produced approximately 300,000 smolts annuallynftbe late 1970s through 2004, although annual
variations are substantial. Fingerling stockingele varied from 100,000 to 300,000 from 1980 thyiou
2005, than were reduced to 18,000 in 2014. Reteckiag reductions resulted from a collaborative,
multiple agency lake-wide stocking plan to decrgaressure on the forage base in Lake Michigan.
Chinook salmon stocking levels in the Muskegon Rafeuld continue at the appropriate levels
necessary to provide a river fishery and to maingaiequate forage in Lake Michigan.

Muskegon River Angler Survey Report, 1985-2005

Recommendation: Various strains of rainbow trauehbeen stocked into the Muskegon River since
1976. The Eagle Lake strain has been consistasdg since 1997. The primary intent of stockire th
Eagle Lake strain of rainbow trout is to providsuanmer fishery, because most of them do not migrate
from the river to Lake Michigan like steelhead. $adish have produced very popular summer fisheries
during daylight periods and many are caught byemgl Stocking levels and locations have been
adjusted over the past 20 years to provide cost@fe fisheries that provide the best returnaglers.

Various strains of brown trout have been stockéaltime river since 1975. The Wild Rose strain has
been stocked consistently since 1997, and comperisiothe Wild Rose strain to the Gilchrist Creek
strain found that the Wild Rose strain provideddyateturns to anglers. Brown trout tend to feeadnfr
dusk to dawn and the catch of brown trout is muetel than rainbow trout. Brown trout are also
piscivorous and juvenile Chinook salmon are a preteprey when they are present in the Muskegon
River. The number of brown trout stocked into ltthveer Muskegon River was reduced for this reason.

Total rainbow and brown trout stocking in the lowéuskegon River is presently (2014) 125,000 fish
(85,000 rainbow trout and 40,000 brown trout). $texking density at this number of fish is 290 per
acre, for the entire river from Croton Dam to Mugte Lake. However, most (120,000) of the trout are
stocked from Croton Dam to Newaygo, and this equit@ stocking level of 842 per acre. Although
some movement of fish occurs into the downstreastiage(Site 152), both brown trout and rainbow
trout catch is very low, at less than 5% of Sité.15The stocking rate of 300 per acre is consitlargh
for Michigan streams, and stocking 42,750 trouhmmitSite 151 would meet this objective. Howevbe, t
lower Muskegon River is very productive, and tigvident from the very fast growth of stocked trou
within Site 151. Mortality rates are also high $bocked trout due to thermal stress from high water
temperatures. Because of the high growth rateoat,thigh summer mortality rate and high anglex, as
stocking rate higher than 300 per acre may be &ablepin this river segment. Any reduction in &iag
should follow a stepped approach (e.g. 30%) andeomchanged for several years. Brown trout
stocking levels should remain at or below 45% efriamber of rainbow trout stocked. If possible,
angler surveys should be conducted to determisigifificant changes occur following changes in
stocking levels.

4. The fisheries within the 11 river and lake segmemnitsompassing the mainstem of the Muskegon
River provide substantial recreational and econdyaitefits to the watershed. The lower river
section, from Croton Dam to Muskegon Lake, hastbet intensive angler-use rates. Angler
effort is high in this river section because of gfood quality habitat, the Lake Michigan
migratory spawning runs of steelhead and Chinobk@a and the stocking of trout for summer
fisheries. Based on the existing river fishedewnstream of Croton Dam, there is the potential
for significant fisheries improvements in the 70awsiof river between Croton Dam and Evart
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with fish passage and dam removals. These indlotteeconomic benefits related to increased
angler use, as well as ecological benefits to plelspecies of native fish.

Muskegon River Angler Survey Report, 1985-2005

Recommendation: The information provided in thgler-survey reports for the Muskegon River
watershed should be used to focus on collectingsantimarizing additional information that is neetted
fully assess the effects of these dams on the.rifegler use information, along with other res@urc
information, should be used to promote dam remamdlfish passage. Presently, the Federal Energy
Settlement Agreement allocates funding for fiskspge at the principal hydroelectric dams in the
Muskegon River.

References

Albrecht, N. C. 2014. Evaluation of natural stead recruitment in the Muskegon River, Michigan.
M.S. Thesis, Grand Valley State University, Alleteda

Alexander, G. R. and D. S. Shetter. 1957. Thbte&@nth annual intensive creel census, Hunt Creek
Fisheries Experiment Station, 1956. InstituteFisheries Research Report 1508, Ann Arbor.

Alexander, G. R. and D. S. Shetter. 1958. Thetenth annual intensive creel census, Hunt Creek
Trout Research Station, 1957. Institute for FideResearch Report 1537, Ann Arbor.

Alexander, G. R. and D. S. Shetter. 1959. Thetwth annual intensive creel census, Hunt CreekifTr
Research Station, 1958. Institute for FisherieseBech Report 1565, Ann Arbor.

Alexander, G. R. and D. S. Shetter. 1960. Thetyvéirst annual intensive creel census, Hunt Creek
Trout Research Station, 1959 trout season. Ibstitu Fisheries Research Report 1606, Ann Arbor.

Alexander, G. R. and D. S. Shetter. 1961. Thetyveecond annual intensive creel census, HuntkCree
Trout Research Station, 1960 trout season. Ibstitu Fisheries Research Report 1619, Ann Arbor.

Alexander, G. R. and D. S. Shetter. 1962. Theatythird annual intensive creel census, Hunt Creek
Trout Research Station, 1961. Institute for FildeeResearch Report 1641, Ann Arbor.

Alexander, G. R. and D. S. Shetter. 1963. Theatywéourth annual intensive creel census at thetHun
Creek Trout Research Station, 1962. Institutd-fsheries Research Report 1673, Ann Arbor.

Alexander, G. R., O. H. Williams, O. M. CorbettdaD. S. Shetter. 1964. The twenty-fifth annual
intensive creel census at the Hunt Creek Trout &&ekeStation, 1963. Institute for Fisheries Redear
Report 1702, Ann Arbor.

Allison, J., C. R. Ruetz Ill. 2011. Reproductasmed recruitment success of walleye in the Muskegon

River. Final Report to the Michigan DepartmeniNatural Resources, Fisheries Division, Grant
Agreement Number 751B9200029, Project Number 23D89%nn Arbor.

16



.

o

Bacon, E. H., D. S. Shetter, and G. P. Cooper.813%ird, fourth and fifth annual reports of thigébn
River Trout Research Station for 1951, 1952, areB19nstitute for Fisheries Research Report 1544,
Ann Arbor.

Muskegon River Angler Survey Report, 1985-2005

Breck, J. E. 2004. Compilation of databases othijan lakes. Michigan Department of Natural
Resources, Fisheries Division Technical Report Nem2004-2, Ann Arbor

Bunnell, D. B. (ED.). 2012. The state of Lake Mgan in 2011. Great Lakes Fishery Commission,
Special Publication 12-01, Ann Arbor, Michigan.

Carl, L. 1980. Aspects of the population ecologZhinook salmon in Lake Michigan tributaries.
Doctoral dissertation, University of Michigan, Admbor.

Clark, R. D., Jr., and G. R. Alexander. 1992. |gaton of catch-and-release regulations on thdtSou
Branch of the Au Sable River, Michigan. Michigaegartment of Natural Resources, Fisheries Division
Research Report Number 1987, Ann Arbor.

Clark, R. D., Jr., P. A. Hanchin, and R. N. Lockwlo®004. The fish community and fishery of
Houghton Lake, Roscommon County, Michigan with eagi on walleyes and northern pike. Michigan
Department of Natural Resources, Fisheries SpRepbrt 30, Ann Arbor.

Day, R. M. 1991. Population dynamics and eafé/History of Muskegon River walleye. Master’s
thesis, Michigan State University, Department ¢héries and Wildlife, East Lansing, Michigan.

Dexter, J. L., Jr., and R. P. O’'Neal, editors. £208ichigan fish stocking guidelines II: with pedic
updates. Michigan Department of Natural Resour€istieries Special Report 32, Ann Arbor.

Food and Agriculture Organization of the United iNias. 2014. Measures, stowage rates and yields of
fishery products, FOA corporate document reposifbttp://www.fao.org).

Godby, N. A., Jr., E. S. Rutherford, and D. M. Mas@007. Diet, feeding rate, growth, mortalitpda
production juvenile steelhead in a Lake Michigabutary. North American Journal of Fisheries
Management 27:578-592.

Hanchin, P. A., R. P. O'Neal, R. D. Clark, Jr., @&ad\. Lockwood. 2007 . The walleye community and
fishery of the Muskegon Lake system, Muskegon aed/idygo counties, Michigan in 2002. Michigan
Department of Natural Resources, Fisheries SpBeport 40, Ann Arbor.

Jonas, J. L., J. L. Dexter Jr., N. Ledet, R. O'NdalWoolgamood, and J. VanAmberg. 2009.
Performance, survival and production of steelhdins in tributaries of Lake Michigan and Huron.
Michigan Department of Natural Resources, Fishddigssion, Project Number F-80-R-10, Study
Number 230487, Ann Arbor.

Krueger, D. M., Rutherford, E. S. and D. M. Mas@f11. Influence of predation mortality on survival

of Chinook salmon parr in a Lake Michigan TributaFyansactions of the American Fisheries Society,
140: 1, 147 — 163.

17



.

o

Latta, W. C. 1959a. The ninth annual creel cerBiggon River Trout Research Station, 1957. tunsti
for Fisheries Research Report 1560, Ann Arbor.

Muskegon River Angler Survey Report, 1985-2005

Latta, W. C. 1959b. The tenth annual creel cerRBigeon River Trout Research Station, 1958. tinsti
for Fisheries Research Report 1568, Ann Arbor.

Latta, W. C. 1961a. The eleventh annual creedugnPigeon River Trout Research Station, 1959.
Institute for Fisheries Research Report 1611, AripoA

Latta, W. C. 1961b. The twelfth annual creel csrend progress report, Pigeon River Trout Research
Station, 1960. Institute for Fisheries ResearchdrRel632, Ann Arbor.

Latta, W. C. 1962. The thirteenth annual creakos and progress report, Pigeon River Trout Relsear
Station, 1961. Institute for Fisheries Researchdrel647, Ann Arbor.

Latta, W. C. 1963. The fourteenth annual creabae and progress report, Pigeon River Trout Relsear
Station, 1962. Institute for Fisheries ResearchdrRel676, Ann Arbor.

Latta, W. C. 1964. The fifteenth annual creelstenand progress report, Pigeon River Trout Relsearc
Station, 1963. Institute for Fisheries ResearchdrRel 695, Ann Arbor.

Latta, W. C. 1965. The sixteenth annual creesusrand progress report, Pigeon River Trout Relsearc
Station, 1964. Institute for Fisheries Researchdrel 707, Ann Arbor.

Lemmien, W. A, P. I. Tack, and W. F. Morovsky.579 Results from planting brown trout and rainbow
trout in Augusta Creek, Kalamazoo County, Michig&uarterly Bulletin of the Michigan Agricultural
Experiment Station 40(2): 242-249, Michigan Statévigrsity, East Lansing.

Lockwood, R. N., D. M. Benjamin, and J. R. Bend©99. Estimating angling effort and catch from
Michigan roving and access Site angler survey ditizhigan Department of Natural Resources,
Fisheries Division Research Report Number 2044, Arioor.

Lockwood, R. N. 2000a. Sportfishing angler susveg Michigan inland waters. Michigan Department
of Natural Resources, Fisheries Division, Technivgbort 2000-3, Ann Arbor.

Lockwood, R. N. 2000b. Inland creel surveys, pregmeport, study 646. Michigan Department of
Natural Resources, Federal Aid in Sport Fish Rasitir, Annual Reports for Projects F-80-R-2.

Lockwood, R. N. 2001. Inland creel surveys, progmeport, study 646. Michigan Department of
Natural Resources, Federal Aid in Sport Fish Rasitir, Annual Reports for Projects F-81-R-2.

O’Neal, R. P. 1997. Muskegon River Watershed sssent. Michigan Department of Natural
Resources, Fisheries Division, Special Report It Arbor.

O’Neal, R. P. 1998. Muskegon River walleye sund308. Michigan Department of Natural
Resources, Fisheries Division, Fish Informationl€ulon System, Lansing.

18



.

o

O’Neal, R. P. 2001. 2001 survey report for theskirgon River, Croton Dam to Muskegon Lake.
Michigan Department of Natural Resources, Fishddigssion, Fish Information Collection System,
Lansing.

Muskegon River Angler Survey Report, 1985-2005

O’Neal, R. P. 2002. Higgins Lake angler survgyorg 2001-2002, Roscommon and Crawford
Counties. Michigan Department of Natural ResourEesheries Division, Fish Information Collection
System, Lansing.

O’Neal, R. P. 2003a. Muskegon River survey re@it3/2003. Michigan Department of Natural
Resources, Fisheries Division Fish Collection Systieansing, Michigan.

O’Neal, R. P. 2003b. Muskegon River Managemean RPlpdated in 2013). . Michigan Department of
Natural Resources, Fisheries Division, River Mamaget Plan 04, Lansing, Michigan.

O’Neal, R. P. 2014. Muskegon Lake 2013 juveniidleye survey report. Michigan Department of
Natural Resources, Fisheries Division Fish Coltetctystem, Lansing, Michigan.

O’Neal, R. P., and T. Kolb. 2014a. 2007 Crotopdwndment angler survey report. Michigan
Department of Natural Resources, Fisheries Divifish Collection System, Lansing, Michigan.

O’Neal, R. P., and T. Kolb. 2014b. 2006 Hardy tmpdment angler survey report. Michigan
Department of Natural Resources, Fisheries Divifish Collection System, Lansing, Michigan.

O’Neal, R. P., and T. Kolb. 2014c. 2008 Muskegiver angler survey report, Houghton Lake to
Rogers Dam. Michigan Department of Natural Resesr€isheries Division Fish Collection System,
Lansing, Michigan.

Peck, J. W. 1992. The sport fishery and contidoudf hatchery trout and salmon in Lake Supermat a
tributaries at Marquette, Michigan, 1984-87. Madm Department of Natural Resources, Fisheries
Division, Research Report 1975, Ann Arbor.

Rutherford, E., J. Elliott, J. Nohner, and S. Upt@®11. Reproductive and recruitment success of
walleye in the Muskegon River. Final Report to Biehigan Department of Natural Resources,
Fisheries Division, Grant Agreement Number 751BZ2®) Project Number 231699/00, Ann Arbor.

Schneider, J. C., P. W. Laarman, and H. Gowind02Q_ength-weight relationships. Chapter 17 in
Schneider, J. C. (editor) 2000. Manual of fisreesarvey methods II: with periodic updates. Mielmg
Department of Natural Resources, Fisheries DiviSipacial Report 25, Ann Arbor.

U.S. Department of the Interior, Fish and Wildi8ervice, and U.S. Department of Commerce, Bureau of
the Census. 2013. 2011 National survey of fishimgting and wildlife associated recreation
(http://www.census.gov/prod/2013pubs/fhw11-mi.pdf).

Wagner, W. C., R. C. Schorfhaar, and R. N. Lockwod894. Evaluation of hatchery-reared brook trout

stocked in the upper-peninsula of Michigan. Mieridepartment of Natural Resources, Fisheries
Division, Research Report 2008, Ann Arbor.

19



.

o

Waters, T. F. 1957a. Report of sixth annual cceakus, Pigeon River Trout Research Station, 1954.
Institute for Fisheries Research Report 1512, AripoA

Muskegon River Angler Survey Report, 1985-2005

Waters, T. F. 1957b. The seventh annual creauseriPigeon River Trout Research Station, 1955.
Institute for Fisheries Research Report 1521, AritoA

Waters, T. F. 1957c. The eighth annual creelugRigeon River Trout Research Station, 1956.
Institute for Fisheries Research Report 1527, ArltoA

Williams, O. H., G. R. Alexander, and D. S. Shett#966. The twenty-sixth annual intensive creel
census at the Hunt Creek Trout Research Statid4l. 1Bstitute for Fisheries Research Report 1717,
Ann Arbor.

20



.

DHR

j

Muskegon River Angler Survey Report, 1985-2005

¥ 4

Lower Muskegon River

Muskegon Lake

Creel site 152
Bridge Street to
Muskegon Lake

Creel site 151
Croton Dam to
Bridge Street

f[\

AN

7T

Croton Dam

Figure 1. Angler survey sites used on the Loweskégon River.
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Figure 2. The estimated angler-effort expendetherMuskegon River at Site 151 (Croton Dam to
Newaygo) and Site 152 (Newaygo to Muskegon Lakemf1985 through 2005. Surveys were
conducted only at Site 151 from 1985 through 198@, only during spring and fall months (Table 4).
From 2002 through 2005, Site 152 was not surveyeithg June, July, and August (Table 4).
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Figure 3. The estimated average rates of harvestgdeleased fish at Site 151 on the MuskegonrRive

from 1999 through 2005.
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Table 1. Interview locations for the Lower Musked®iner angler surveys.

Location County Site number Boatramp  Shore fishing
Croton Dam access, Consumers Energy Newaygo 151 X X
DNR access, Pine Street Newaygo 151 X X
DNR access, Pine Street Walk-in Newaygo 151 X
DNR access, Thornapple Street Newaygo 151 X X
DNR access, Thornapple Street Walk-in Newaygo 151 X
Henning Park (Newaygo County) Newaygo 151 X X
Newaygo City Park Newaygo 151 X
DNR Access, Bridge Street Newaygo 151 & 152 X X
DNR Access, Felch Street Newaygo 152 X

Warner Road (Bridgeton Twsp.) Newaygo 152 X X
DNR access, Maple Island Road Newaygo 152 X

DNR access, Holton-Duck Lake Road Muskegon 152 X X
Mill Iron Road Muskegon 152 X

DNR access, Sheridan Road Muskegon 152 X X
Creston Road Muskegon 152 X X
M120 above Muskegon Lake Muskegon 152 X X

26



.

o

Table 2. Distance, gradient, width and area measents for the Muskegon River angler survey sifgga (for impoundments), distance and
gradient were measured using 1:24,000 topograpajsmwith ArcView GIS and a 3 arc-second digitalateon model. Average river width was
determined in a 2009 habitat study (DNR Fisheri@ésion, unpublished data) of the Muskegon Rivelngve n equals the number of transects
used to measure width within each section. Themrew0 width measurements within each one milesérein River mile distances within
impoundments were estimated by assuming wide meaibeééveen banks, and these estimates may be toareactual. Higgins Lake,
Houghton Lake and Muskegon Lake surface acres alegned from Breck (2004). Note that some mowmtée only partially surveyed,
especially during the beginning and end of winter.

Muskegon River Angler Survey Report, 1985-2005

River section Survey Survey River Gradient Average Surface area
years months miles  (ft./mi) width (ft.) (acres)
Higgins Lake 2001-2002  Apr-Sept., Jan.-March 10,186
Houghton Lake 2001-2002  Apr-Sept., Jan.-March 20,075
Reedsburg Impoundment 2008 April-October 7.3 573
Reedsburg Dam to Dolph Road 2008 April-October 22.8 1.4 25.0 (n=4) 69
Dolph Road to Temple Campground 2008 April-October 49.8 1.5 41.1 (n=4) 248
Temple Campground to Evart (U.S. 10) 2008 April-October 24.1 1.6 51.7(n=4) 186
Evart to Rogers Impoundment 2008 April-October 33.1 3.6 71.7(n=6) 256
Rogers Impoundment 2008 April-October 7.6 5.8 610
Hardy Impoundment 2006 April-October 22.1 4.5 3,971
Croton Impoundment 2007 April-October 6.7 6.0 1,380
Croton Dam to DNR Newaygo PAS (Bridge St.) 1999-2005 February-December 15.0 35 78.6 (n=4) 142
Newaygo PAS to Muskegon Lake (M120) 1999-2005 February-December 335 1.5 70.9 (n=10) 288
Muskegon Lake 2002-2003  Apr-Nov., Jan.-March 4,232
Total 221.9 42,216
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Table 3. Fish stocked into the Muskegon Rivemnfi@roton Dam through Muskegon Lake, 1980 — 2014.

Walleye were predominantly spring fingerlings wéthme fall fingerlings (mostly stocked into Muskegon

Lake); Chinook salmon were spring fingerlings; atetlhead (Michigan strain migratory rainbow trout)

brown trout and rainbow trout were yearlings. das strains of brown and rainbow trout were stocked
Year Walleye Steelhead Chinook salmon Brown troutainBow trout

1980 155,664 50,000 300,000 0 15,000
1981 8,000 50,008 250,140 0 15,000
1982 0 50,022 275,064 15,000 5,200
1983 71,000 95,015 200,000 25,000 6,000
1984 82,026 58,085 100,000 27,000 0
1985 191,556 50,000 97,016 7,500 27,000
1986 207,898 69,997 100,092 7,500 30,000
1987 18,765 64,058 116,793 5,390 30,000
1988 73,910 51,739 100,000 15,000 60,000
1989 799 51,150 337,191 35,000 30,000
1990 46,766 78,010 250,080 19,895 29,992
1991 520,056 47,000 208,835 20,455 26,787
1992 392,841 63,655 176,064 19,488 29,989
1993 550,579 56,000 224,969 48,975 120,225
1994 585,800 55,000 250,100 48,999 84,993
1995 588,971 66,000 245,616 48,614 74,965
1996 388,124 59,877 250,687 49,278 74,969
1997 568,785 55,206 255,900 52,999 80,897
1998 406,714 55,440 227,534 81,596 120,117
1999 594,588 55,208 147,505 84,600 113,550
2000 621,010 55,000 147,557 84,600 122,388
2001 69,113 55,002 97,076 84,600 126,895
2002 351,885 55,099 97,208 84,600 126,900
2003 50,210 55,000 146,303 84,600 120,384
2004 98,141 55,004 142,779 78,691 123,087
2005 0 60,000 147,789 84,600 145,295
2006 191,536 61,022 59,409 84,600 126,900
2007 0 55,500 59,525 54,668 125,343
2008 204,780 59,097 57,456 40,000 112,100
2009 0 57,475 59,416 41,600 91,800
2010 201,089 60,500 59,453 42,600 88,000
2011 0 56,304 60,823 42,000 88,100
2012 211,996 65,013 61,547 46,640 100,500
2013 0 57,506 18,059 41,021 78,224
2014 196,160 61,353 18,349 44,000 86,570
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Table 4. The estimated number of angler-hoursrekge on the Muskegon River between Croton Dam ansklbon Lake at Sites 151 and 152, from 1985 thr@0§5. A
dash indicates surveys were not conducted.

Year Site February March  April May June July  AugusSeptember October November December Season
1985 151 - - 44,660 3,458 - - 1,654 38,738 873, 4,628 - 202,966
1986 151 - - 24,979 6,912 - - - - 25,278 8,73 - 60,899
1987 151 - 7,252 20,194 - - - - 10,884 34,180 - - 72,510
1988 151 - 5514 12,176 - - - - 5,960 21,428 ,37Q - 47,448
1989 151 - 1,580 9,100 - - - - 7,022 16,163 860, - 35,725
1999 151 - 17,843 55,134 31,116 40,049 33,425 321,3 20,753 56,259 20,620 2,981 299,513
152 - 8379 7,755 8,502 6,125 11,355 10,177 11,24912,662 9,219 5,161 90,583
151 + 152 - 26,222 62,889 39,618 46,174 44,780 5081, 32,001 68,922 29,839 8,142 390,096
2000 151 10,540 53,320 39,568 16,534 31,273 33,118,554 31,825 93,541 24,465 3,822 353,560
152 2,037 11,842 7,260 2,232 5,153 10,290 8,897 1453, 14,850 11,732 780 88,217
151 +152 12,577 65,161 46,828 18,766 36,425 43,4R8,451 44,970 108,391 36,197 4,602 441,777
2001 151 - 30,661 68,218 18,492 23,443 22,748 5¥4,3 28,612 53,618 19,496 3,549 283,192
152 - 11,494 9,006 4,701 - 8,561 5,353 10,668 98,3 12,516 3,432 75,128
151 + 152 - 42,154 77,223 23,193 - 31,309 19,71039,280 63,015 32,012 6,981 358,320
2002 151 4,107 14,001 50,573 14,485 23,001 12,745,981 12,015 50,860 11,445 2,429 211,647
152 1,134 4,450 5,751 740 - - - 3,856 6,355 23,0 1,538 34,847
151 + 152 5,241 18,451 56,324 15,225 - 15,87 57,215 22,467 3,967 246,494
2003 151 1,459 13,497 56,096 21,090 18,054 20,101,229 13,442 54,210 19,676 3,426 232,279
152 - 1,866 12,144 1,486 - - - 4,286 9,914 391 2,669 40,277
151 + 152 - 15,362 68,239 22,577 - - - 17,727 4,14 27,589 6,095 272,557
2004 151 5,594 16,699 58,969 10,849 19,694 21,898,331 17,415 50,129 17,814 3,339 235,738
152 - 7,680 6,528 747 - - - 4,188 9,713 9,930 ,843 40,629
151 + 152 - 24,379 65,497 11,596 - - - 21,603 9,882 27,744 5,182 276,367
2005 151 2,841 9,347 58,082 22,039 18,044 21,13823%5 12,196 48,598 19,259 3,323 230,100
152 - 5,523 - - - - - - 6,316 468 12,307
151 + 152 - 14,870 - - - - - - - 25,575 B,7 242,407
Averages
1985-1989 151 - 4,782 22,222 5,185 - 1,654 68b, 41,375 3,147 - 94,016
1999-2005 151 4,908 22,195 55,234 19,229 24,7945973, 15,289 19,465 58,174 18,968 3,267 265,121
1999-2005 152 1,586 7,319 8,074 3,068 5,639 10,06H142 7,899 10,482 9,807 2,270 74,354
1999-2005 151 + 152 6,494 29,514 63,308 22,297 330,433,666 23,431 27,364 68,655 28,775 5,537 339,475
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Table 5. The estimated average number of anglershangler-trips, and angler-days expended oMtekegon River between Croton Dam and
Muskegon Lake at Sites 151 and 152, from 1985 tiir@005. Note that surveys were not conducted duwlinmonths from 1985 — 1989 (Table
4).

Muskegon River Angler Survey Report, 1985-2005

Years Site Angler-hours Angler-trips Angler-days
Total Per acre Per mile Total Per acre Per mile alTot Peracre Per mile
1985-1989 151 94,016 660 6,268 19,402 136 1,293 87%9, 139 1,325
1999-2005 151 265,121 1,860 17,675 67,233 472 4,48265,196 458 4,346
1999-2005 152 74,354 258 2,220 24,286 84 725 23,632 82 705
1999-2005 151+ 152 339,475 788 6,999 91,519 212 8871, 88,828 206 1,832

Table 6. The estimated number of angler-hours redge on the Muskegon River between Croton Dam amsk®ton Lake (Sites 151 and 152
combined), for boat and shore fishing, from 1998ulgh 2005. Uncertainty values (two standard sjrare given in parentheses.
Year Boat Shore Total % Boat % Shore
1999 227,382 162,714 390,096 58.3 417
(78,355)  (49,701) (128,056)
2000 247,853 193,923 441,777 56.1 439
(112,181) (76,321) (188,502)
2001 227,507 130,813 358,320 63.5 36.5
(84,134) (47,036) (131,170)
2002 156,814 89,680 246,494 63.6 36.4
(62,773) (35,983) (98,755)
2003 170,331 102,226 272,557 62.5 375
(74,126)  (35,115) (109,241)
2004 166,887 109,480 276,367 60.4 39.6
(61,974) (42,052) (104,026)
2005 146,926 95482 242,407 60.6 39.4
(55,569) (39,523) (95,092)
Average 60.7 39.3
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Table 7. The estimated number of non-fishing waigdt hours expended on the Muskegon River
between Croton Dam and Muskegon Lake (Sites 15188adombined), during 2003. Non-fishing
watercraft included boats, canoes, kayaks, rafilaat tubes. Total person-hours were underesticha
because some watercraft had multiple individuas were not counted.

Muskegon River Angler Survey Report, 1985-2005

Month Hours
February 0
March 26
April 150
May 112
June 2,196
July 9,936
August 11,373
September 912
October 405
November 28
December 0
Total 25,138

Table 8. Total anglers and anglers with commefishing guides interviewed on the Muskegon River
between Croton Dam and Muskegon Lake (Sites 1511 8Adombined), during 2003.
Number of anglers

Month Total Guided % Guided
February 32 0 0.0
March 212 37 175
April 313 30 9.6
May 144 6 4.2
June 94 0 0.0
July 71 0 0.0
August 64 0 0.0
September 94 0 0.0
October 244 11 4.5
November 164 15 9.1
December 50 8 16.0
Total 1482 107 7.2
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Table 9. The estimated annual fish harvest angelairate in the Muskegon River, between Croton RBathNewaygo (Site 151), from 1985
through 2005. Note that surveys were only condudteing spring and fall months during 1985 throd§B9 (Table 4).

Average Average
Total Harvest per hour
1985- 1999- 1985- 1999-

Species 1985 1986 1987 1988 1989 1999 2000 2001 02 20 2003 2004 2005 1989 2005 1989 2005
Brown trout 418 529 0 0 470 9,013 1,989 2,320 2,088,999 2,183 1,595 283 3,027 0.0045 0.0112
Chinook salmon 17,499 6,662 2,867 880 1563 6,761,893® 1,181 2911 4,793 6,069 3,233 5,894 4,976 50.040.0184
Coho salmon 0 3 0 77 0 0 0 0 0 0 0 0 16 0 0.00030000.
Largemouth bass 0 0 0 0 0 0 22 0 95 0 0 0 0 17  00.000.0001
Northern Pike 58 36 0 0 0 0 0 0 210 8 0 44 19 37 00@ 0.0002
Other 0 0 0 0 0 0 0 0 0 547 43 0 0 84 0.0000 0.0004
Pumpkinseed 0 0 0 0 0 267 3,652 419 0 0 0 167 0 6406.0000 0.0019
Rainbow trout 8,843 2,946 480 831 2,640 50,239 94,812,049 9,453 16,872 11,982 18,783 3,148 20,18D310 0.0746
Rock bass 0 0 0 0 0 87 0 838 737 344 0 106 0 302 0000. 0.0012
Smallmouth bass 0 0 0 52 0 201 0 41 0 331 373 159 0 1 158 0.0002 0.0006
Walleye 0 73 0 26 0 342 632 82 69 0 84 27 20 176 00GB 0.0006
Yellow perch 1,225 3,767 299 7,883 927 73 3,672 93,4 135 238 329 543 2,820 926 0.0519 0.0030
Total 28,043 14,016 3,646 9,749 5,600 66,982 41,798,425 15,700 25,130 21,053 24,656 12,211 30,52934Q 0.1122
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Table 10. The estimated total number of fish ates of fish harvested and released during thensgser period, from 1999 — 2005, on the
Muskegon River between Croton Dam and Muskegon Lake

Number Number per hour

Site 151 152 151 & 152 151 & 152
Species Harvest Release Catch  Harvest Release h Catdarvest Release Catch Harvest Release Catch

number number number number number number number mbemw  number per hour  per hour per hour
Brown trout 21,188 81,223 102,411 278 662 940 A,46 81,885 103,350 0.0096 0.0368 0.0464
Chinook salmon 34,831 78,838 113,668 5,337 1,919 2567, 40,168 80,757 120,924 0.0180 0.0362 0.0543
Largemouth bass 117 267 384 30 0 30 147 267 414 000.0 0.0001 0.0002
Northern Pike 262 73 336 436 405 841 698 478 1,176.0003 0.0002 0.0005
Other 589 0 589 375 0 375 965 0 965 0.0004 0.0000 .0004
Pumpkinseed 4,505 0 4,505 1,415 0 1,415 5,920 0 205,9 0.0027 0.0000 0.0027
Rainbow trout 141,277 468,337 609,615 20,183 9,3629,552 161,460 477,707 639,167 0.0725 0.2144 0.2869
Rockbass 2,112 0 2,112 0 0 0 2,112 0 2,112 0.0009 .0000 0.0009
Smallmouth bass 1,104 9,880 10,984 347 1,518 1,864,451 11,398 12,850  0.0007 0.0051 0.0058
Walleye 1,235 3,824 5,059 2,168 58 2,226 3,403 3,88 7,285 0.0015 0.0017 0.0033
Yellow perch 6,485 0 6,485 0 0 0 6,485 0 6,485 200  0.0000 0.0029
Total 213,705 642,442 856,147 30,569 13,932 44,5@44,274 656,374 900,648 0.1096 0.2946 0.4042
per acre 1,500 4,508 6,008 106 48 154 567 1,524 912,0

per mile 14,247 42,829 57,076 913 416 1,328 5,037 3,538 18,570
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Table 11. The estimated total number of fish cabghmonth, and average fish catch, harvest, diedse rates for Site 151 on the Muskegon
River, from 1999 through 2005.

Species Rate  February March  April May June July gusi September October November December Season
Brown trout 0.0555 492 1,227 5,602 24,886 27,342 232 5,710 11,879 5,671 7,362 1,008 102,411
Chinook salmon  0.0616 0 0 0 337 0 0 46 3,326 1@8,15 1,800 0 113,668
Largemouth bass 0.0002 0 29 0 95 147 0 113 0 0 0 0 384
Northern Pike 0.0002 88 8 210 0 0 0 29 0 0 0 0 336
Other 0.0003 0 547 43 0 0 0 0 0 0 0 0 589
Pumpkinseed 0.0024 0 0 0 0 463 0 375 3,667 0 0 0 5054,
Rainbow trout 0.3302 2,294 25,672 77,217 107,9838,526 84,719 50,785 47,657 47,224 31,733 5,805 6699,
Rockbass 0.0011 0 0 0 0 1,575 192 0 0 0 344 0 2,112
Smallmouth bass 0.0060 0 0 0 226 1,126 6,138 2,744 709 0 41 0 10,984
Walleye 0.0027 107 589 3,396 77 0 352 270 242 0 26 0 5,059
Yellow perch 0.0035 80 313 0 0 469 43 1,023 4,165 38 2 0 154 6,485
Total 0.4638 3,060 28,386 86,467 133,603 159,6482,67 61,095 71,645 161,293 41,306 6,967 856,147
Catch/hour 0.1247 0.1827 0.2236 0.9926 0.9199 6.62D.5708 0.5258 0.3961 0.3111 0.3046 0.4638
Harvest/hour 0.0406 0.0733 0.0653 0.1431 0.2080 7331 0.1409 0.1816 0.1022 0.0703 0.0556 0.1158
Release/hour 0.0841 0.1094 0.1584 0.8494 0.7118 480.4 0.4299 0.3442 0.2939 0.2408 0.2491 0.3480
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Table 12. The estimated total number of fish cabghmonth, and average fish catch, harvest, diedse rates for Site 152 on the Muskegon

River, from 1999 through 2005.

Species Rate  February March  April May June July gust September October November December Season
Brown trout 0.0025 0 102 0 0 779 0 0 0 30 21 8 940
Chinook salmon  0.0190 0 0 0 0 0 0 0 2,756 4,281 219 0 7,256
Largemouth bass 0.0001 0 0 0 0 0 0 0 0 30 0 0 30
Northern Pike 0.0022 0 301 0 12 0 169 58 0 301 0 0 841
Other 0.0010 0 375 0 0 0 0 0 0 0 0 0 375
Pumpkinseed 0.0037 0 0 0 0 185 454 0 776 0 0 0 51,41
Rainbow trout 0.0774 253 2,041 3,796 361 677 0 0 0 8,198 12,485 1,741 29,552
Smallmouth bass 0.0049 0 0 341 295 171 503 117 299 140 0 0 1,865
Walleye 0.0058 0 366 0 83 37 1,292 316 132 0 0 0 22@,
Total 0.1165 253 3,184 4,137 750 1,850 2,418 491 9633, 12,980 12,725 1,750 44 501
Catch/hour 0.0798 0.0622 0.0854 0.0408 0.1640 0.080.0201 0.0836 0.2064 0.1854 0.1101 0.1165
Harvest/hour 0.0597 0.0563 0.0489 0.0241 0.0441634.0 0.0153 0.0776 0.1105 0.1427 0.0927 0.0800
Release/hour 0.0201 0.0058 0.0365 0.0167 0.1200160.0 0.0048 0.0060 0.0959 0.0427 0.0174 0.0365
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Table 13. The estimated angler harvest ratesbfféir Site 151 on the Muskegon River, 1985-2005.

Year Average Average
Species 1985 1986 1987 1988 1989 1999 2000 2001 02 20 2003 2004 2005 1985-1989 1999-2005
Brown trout 0.0004 0.0087 0.0000 0.0000 0.0132 @M030.0056 0.0082 0.0099 0.0086 0.0093 0.0069 0.0045 0.0112

Chinook salmon  0.0172 0.1094 0.0395 0.0185 0.043®226 0.0280 0.0042 0.0138 0.0206 0.0257 0.0140 450.0 0.0184
Coho salmon 0.0000 0.0000 0.0000 0.0016 0.0000 00.000.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0003 0.0000
Largemouth bass 0.0000 0.0000 0.0000 0.0000 0.0G0O000 0.0001 0.0000 0.0004 0.0000 0.0000 0.0000 0000. 0.0001
Northern Pike 0.0001 0.0006 0.0000 0.0000 0.00000m 0.0000 0.0000 0.0010 0.0000 0.0000 0.0002 0@.00 0.0002
Other 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000000.0 0.0000 0.0000 0.0024 0.0002 0.0000 0.0000 @.000
Pumpkinseed 0.0000 0.0000 0.0000 0.0000 0.0000 09.00.0103 0.0015 0.0000 0.0000 0.0000 0.0007 0.0000 0.0019
Rainbow trout 0.0087 0.0484 0.0066 0.0175 0.0739167¢ 0.0619 0.0425 0.0447 0.0726 0.0508 0.0816 10.03 0.0746

Rock bass 0.0000 0.0000 0.0000 0.0000 0.0000 0.00DB000 0.0030 0.0035 0.0015 0.0000 0.0005 0.0000 .001@
Smallmouth bass 0.0000 0.0000 0.0000 0.0011 0.00mO007 0.0000 0.0001 0.0000 0.0014 0.0016 0.0007 000Q. 0.0006
Walleye 0.0000 0.0012 0.0000 0.0005 0.0000 0.001001@ 0.0003 0.0003 0.0000 0.0004 0.0001 0.0003  006.0

Yellow perch 0.0012 0.0619 0.0041 0.1661 0.0259 0@RO 0.0104 0.0053 0.0006 0.0010 0.0014 0.0024 0.051 0.0030
Total 0.0276 0.2302 0.0503 0.2055 0.1568 0.2236 1811 0.0651 0.0742 0.1082 0.0893 0.1072 0.1341 8.115
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Table 14. The estimated angler release ratesiofdr Site 151 on the Muskegon River, 1999-20BBleased fish were not estimated prior to

1999.

Year Average Average
Species 1985 1986 1987 1988 1989 1999 2000 2001 2 20003 2004 2005 1985-1989 1999-2005
Brown trout - - - - - 0.0800 0.0231 0.0369 610 0.0153 0.0216 0.0742 - 0.0446
Chinook salmon - - - - - 0.0373 0.0633 0.0070.0494 0.0386 0.0584 0.0431 - 0.0425
Largemouth bass - - - - - 0.0005 0.0000 0.00@0000 0.0000 0.0000 0.0005 - 0.0001
Northern Pike - - - - - 0.0000 0.0000 0.0000.0000 0.0000 0.0001 0.0002 - <0.0001
Rainbow trout - - - - - 0.3810 0.1568 0.1080.2101 0.1237 0.0906 0.7482 - 0.2608
Smallmouth bass - - - - - 0.0028 0.0004 0.00@60030 0.0018 0.0029 0.0304 - 0.0060
Walleye - - - - - 0.0046 0.0000 0.0006 0.0000.0000 0.0061 0.0037 - 0.0021
Total - - - - - 0.5062 0.2437 0.1537 0.33051784 0.1798 0.9003 - 0.3480
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Table 15. The estimated angler harvest ratesbffér Site 152 on the Muskegon River, 1999-208&arvested fish were not estimated prior to

1999.

Year Average
Species 1999 2000 2001 2002 2003 2004 2005 1999-20
Brown trout 0.0019 0.0000 0.0014 0.0000 0.0000 @OOO0.0000 0.0005
Chinook salmon  0.0093 0.0107 0.0095 0.0033 0.027®39% 0.0000 0.0143
Largemouth bass 0.0003 0.0000 0.0000 0.0000 0.0GD0000 0.0000 <0.0001
Northern Pike 0.0019 0.0017 0.0000 0.0000 0.0003000m 0.0085 0.0018
Other 0.0000 0.0000 0.0000 0.0000 0.0093 0.0000000.0 0.0013
Pumpkinseed 0.0156 0.0000 0.0000 0.0000 0.0000 00.0.0000 0.0022
Rainbow trout 0.0531 0.0370 0.0486 0.0924 0.0563053¥x 0.0644 0.0579
Smallmouth bass 0.0020 0.0000 0.0012 0.0016 0.00@B000 0.0000 0.0008
Walleye 0.0027 0.0066 0.0138 0.0000 0.0000 0.004D08% 0.0052
Total 0.0869 0.0559 0.0745 0.0973 0.0940 0.0982 810 0.0800

Table 16. The estimated angler release rateslofdr Site 152 on the Muskegon River, 1999-20RBleased fish were not estimated prior to

1999.

Year Average
Species 1999 2000 2001 2002 2003 2004 2005  1998-20

Brown trout 0.0073 0.0000 0.0000 0.0000 0.0000 @0O00.0000 0.0010
Chinook salmon ~ 0.0023 0.0072 0.0000 0.0000 0.0268000 0.0000 0.0052
Northern Pike 0.0000 0.0008 0.0000 0.0086 0.000MW0@M 0.0028 0.0018
Rainbow trout 0.0215 0.0222 0.0162 0.0363 0.03680192 0.0587 0.0301
Smallmouth bass 0.0093 0.0004 0.0019 0.0059 0.0008064 0.0000 0.0035
Walleye 0.0006 0.0000 0.0000 0.0000 0.0000 0.000MO0D 0.0001
Total 0.0410 0.0306 0.0180 0.0508 0.0644 0.0256 61O  0.0365
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Table 17. Estimated angler effort on streams @iteat Lakes migratory trout and salmon fisheries in
Michigan. Data from MDNR Fisheries Division (2018)d Peck (1992). Site 151 was from Croton Dam
to the Newaygo MDNR Public Access, site 152 wamftbe Newaygo MDNR Public Access to
Muskegon Lake, site 130 was from Tippy Dam to tlwaith of Bear Creek, and site 341 was from the
mouth of Bear Creek to Stronach.

DNR
Muskegon River Angler Survey Report, 1985-2005

River County Site Sample Sample Angler Angler
number period Year trips trips/mi
Muskegon Newaygo 151 Feb-Dec  1999-2005 67,233 4,482
Muskegon Newaygo & 152 Feb-Dec  1999-2005 24286 725
Muskegon
Muskegon 151 & 152 Feb-Dec  1999-2005 91,519 1,887
Manistee Manistee 130 Feb-Dec 1999-2004 97,846 95,78
Manistee Manistee 341 Feb-Dec  1999-2004 24,318 11,96
Manistee 130 & 141 Feb-Dec  1999-2004 122,164 4,169
AuSable losco Mar-Dec 1999 77,448 7,593
St. Joseph Berrien Feb-Dec  1997-1999 138,661 2,201
St. Joseph Berrien Feb-Dec 2001 85,514 1,357
Dead Marquette Jan-Dec 1984-1997 8,131 8,131
Carp Marquette Jan-Dec 1984-1997 3,010 753
Chocolay Marquette Jan-Dec  1984-1997 4,448 2,965
Average 53,090 3,596
Muskegon Newaygo 151 May-Sept  1999-2005 29,453 41,96
Muskegon Newaygo & 152 May-Sept  1999-2005 12,081 361
Muskegon
Manistee Manistee 130 May-Sept 1999-2004 40,648 02,4
Manistee Manistee 341 May-Sept ~ 1999-2004 10,175 820
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Table 18. Estimated angler effort on Michigan malacoldwater trout streams, from April-September.
Data from Alexander and Shetter (1957, 1958, 19980, 1961, 1962, 1963), Alexander et al. (1964),
Bacon et al. (1958), Clark and Alexander (1992)td_1959a, 1959b, 1961a, 1961b, 1962, 1963, 1964,
1965), Lemmien et al. (1957), Lockwood (2000a, 20@M01), Wagner et al. (1994), Waters (19574,

1957b, 1957c), Williams et al. (1966).

River County Year Angler
trips/mile

E. Br. Escanaba Marquette 1988-92 69
W. Br. Escanaba Dickinson 1988-93 38
M. Br. Ontonogan Gogebic 1988-94 85
Iron River Iron 1988-95 150
Augusta Creek Kalamazoo 1949-55 983
Pigeon River Otsego 1951-64 300
Hunt Creek Montmorency 1951-64 348
Fuller Creek Montmorency 1951-64 74
FishDam River Delta Co. 1995 133
Indian River Schoolcraft 1995 119
Manistee River Crawford, Kalkaska 1998 113
Manistee River Crawford, Kalkaska 1998 265
Manistee River Crawford, Kalkaska 1998 65
Rogue Kent 1994, 95, 98 1,253
Rogue Kent 1994, 95, 98 1,810
Rogue Kent 1994, 95, 98 971
AuSable River Oscoda, Alcona 1999 147
AuSable River, S. Branch Crawford 1981-82 & 85-90 ,17B
AuSable River, S. Branch Crawford 1981-82 1,103
AuSable River, S. Branch Crawford 1985-90 755
AuSable River, N. Branch Crawford 1981-82 & 85-90 519
Average 519
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Table 19. Average annual estimated minimum de#due of fish harvested within the Muskegon River,
from Croton Dam to Muskegon Lake during Februargtigh December, 1999 - 2005. Estimated weight
based on minimum harvest size and standard lengihtvequations from Schneider et al. (2000).eFill
weight was estimated at 30% of total weight.

Muskegon River Angler Survey Report, 1985-2005

Species Number Size Weight Fillet Fillet value
(in.) (Ib.) weight (Ib.) at $8.00/Ib.
Site 151
Bass, Largemouth 17 14 24 7 $58
Bass, Smallmouth 158 14 225 68 $540
Bass, Rock 302 6 49 15 $118
Perch, Yellow 926 7 133 40 $318
Pike, Northern 37 24 113 34 $275
Pumpkinseed 644 6 115 35 $276
Salmon, Chinook 4,976 20 14,371 4,311 $34,489
Sucker, All 84 14 91 27 $220
Trout, Brown 3,027 10 1,087 326 $2,610
Trout, Rainbow 20,182 15 24,130 7,239 $57,912
Walleye 176 15 194 58 $467
Total 30,529 40,442 12,133 $97,282
Site 152
Bass, Largemouth 4 14 6 2 $15
Bass, Smallmouth 50 14 71 21 $170
Pike, Northern 62 24 190 57 $458
Pumpkinseed 202 6 36 11 $87
Salmon, Chinook 762 20 2,201 660 $5,285
Sucker, All 54 14 59 18 $140
Trout, Brown 40 15 48 15 $115
Trout, Rainbow 2,883 15 3,447 1,034 $8,273
Walleye 310 15 342 103 $819
Total 4,367 6,400 1,921 $15,361
Sites 151 & 152
Bass, Largemouth 21 14 30 9 $72
Bass, Smallmouth 208 14 296 89 $709
Bass, Rock 302 6 49 15 $118
Perch, Yellow 926 7 133 40 $318
Pike, Northern 99 24 303 91 $732
Pumpkinseed 846 6 151 45 $363
Salmon, Chinook 5,738 20 16,572 4,972 $39,774
Sucker, All 138 14 150 45 $359
Trout, Brown 3,067 10 or 15 1,136 341 $2,725
Trout, Rainbow 23,065 15 27,576 8,273 $66,186
Walleye 486 15 536 161 $1,286
Total 34,896 46,932 14,081 $112,643
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Table 20. The estimated number of fish caught altywand average catch per hour, at 11 locatiotisimvthe mainstem of the Muskegon

River, from 1999 — 2008.

Species Higgins Houghton Reedsburg Reedsburg Riph Temple- Hardy Croton Croton Dam Newaygo- Muskeg

Lake Lake Imp. Dam-Dolph R.  Temple Rogers Dam Imp.Imp. -Newaygo  Muskegon Lake Total
Bass, Largemouth 9 1,265 3,011 823 0 75 1,234 1,047 55 4 4,423 11,946
Bass, Smallmouth 7,429 3,049 108 102 56 5,523 15,589,151 1,569 266 3,007 44,852
Bass, Rock 14,825 23,469 116 542 0 461 4,947 191 2 30 5,052 49,905
Bass, White 148 148
Bluegill 152,237 9,919 44,225 11 798 12,422 26,715 126,105 372,432
Bowfin 49 8 298 355
Bullheads 73 140 213
Carp 6 184 190
Catfish, Channel 6 73 308 387
Crappie, Black 26,108 162 5,627 4,793 1,225 1,065 ,1812 41,061
Drum, Freshwater 131 131
Musky, Northern 20 20
Perch, Yellow 448,221 49,292 181 1,777 49 8,359 81D, 926 124,338 643,956
Perch, White 17 17
Pike, Northern 181 11,991 1,640 505 11 293 13,6433506 48 120 6,878 40,660
Pumpkinseed 42 105,129 1 1,798 644 202 18,155 125,971
Redhorse, all 36 469 596 1,101
Salmon, Chinook 16,238 1,037 1,007 18,282
Salmon, Coho 92 92
Smelt, Rainbow 318,490 318,490
Sucker, all 466 268 6 114 26 364 84 54 85 1,467
Trout, Brook 17 17
Trout, Brown 472 8 14,630 134 278 15,522
Trout, Lake 4,877 4,877
Trout, Rainbow 2,229 133 87,088 4,222 14 93,685
Walleye 19,850 19 1,278 7,173 1,258 723 318 2,736 3,355
Whitefish, Lake 1,420 1,420
Whitefish, Cisco 77 77
Total 798,720 392,658 15,187 53,569 632 14,212 04,856,892 122,307 6,357 295,273 1,820,610
Catch per hour 3.1826 0.7868 1.2038 4.7154 1.2345 .447Q 0.6674 1.1267 0.4638 0.1165 1.6398 1.2356

Fish Collection System

Page 42 of 81

Printed: 12016



g,

DHR

Muskegon River Angler Survey Report, 1985-2005

Table 21. The estimated number of fish releasedally and average release rate per hour, at Btites within the mainstem of the
Muskegon River, from 1999 - 2008.

Species Higgins Houghton Reedsburg Reedsburg ®iph Temple- Hardy Croton Croton Dam Newaygo- Muskeg

Lake Lake Imp. Dam-Dolph R. Temple Rogers Dam Imp.Imp. -Newaygo  Muskegon Lake Total
Bass, Largemouth 9 925 2,192 766 74 1,234 986 38 3054, 10,529
Bass, Smallmouth 233 1,161 108 102 56 5,069 15,473769 1,411 217 2,838 34,387
Bass, Rock 48 103 474 213 4,013 135 2,396 7,382
Bass, White 148 148
Bluegill 7,286 29,671 11 1 9,536 6,171 50,808 183,4
Bowfin 49 8 298 355
Bullheads 73 12 85
Carp 6 184 190
Catfish, Channel 6 55 61
Crappie, Black 79 4,106 1,050 606 181 6,022
Perch, Yellow 104,816 170 1,227 4,904 3,579 38,194152,890
Pike, Northern 2,700 1,568 461 11 289 12,903 4,959 10 58 5,046 28,005
Pumpkinseed 1 12 6,351 6,364
Redhorse, all 36 156 588 780
Salmon, Chinook 11,263 274 14 11,551
Sucker, all 37 6 91 26 364 60 584
Trout, Brook 7 7
Trout, Brown 17 8 11,603 95 11,723
Trout, Lake 1,066 1,066
Trout, Rainbow 17 61 66,905 1,338 68,321
Walleye 1,585 7 934 5,650 733 546 8 654 10,118
Whitefish, Lake 240 240
Total 106,466 6,371 11,555 36,863 319 8,442 54,428,902 91,777 1,990 111,112 454,276
Release per hour 0.4242 0.0128 0.9159 3.2449 0.6238 0.2656 0.5611 0.4932 0.3480 0.0365 0.6171 0.3083
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Table 22. The estimated number of fish harvestedialy and average harvest rate per hour, atddtitms within the mainstem of the

Muskegon River, from 1999 — 2008.

Species Higgins Houghton Reedsburg Reedsburg ®Iph Temple- Hardy Croton Croton Dam Newaygo- Muskego

Lake Lake Imp. Dam-Dolph R. -Temple Rogers Dam Imp. Imp. -Newaygo  Muskegon Lake Total
Bass, Largemouth 340 819 57 1 61 17 4 118 1,417
Bass, Smallmouth 7,196 1,888 454 168 382 158 50 169 10,464
Bass, Rock 14,777 23,469 13 68 248 934 56 302 2,656 42,523
Bluegill 152,237 2,633 14,554 797 2,886 20,544 95,2 268,948
Bullheads 128 128
Catfish, Channel 18 308 326
Crappie, Black 26,108 83 1,421 3,743 619 884 2,181 35,039
Drum, Freshwater 131 131
Musky, Northern 20 20
Perch, Yellow 343,405 49,292 11 550 49 3,455 7,234 926 86,144 491,066
Perch, White 17 17
Pike, Northern 181 9,291 72 44 4 740 391 37 62 2,83 12,655
Pumpkinseed 42 105,129 1,786 644 202 11,804 119,607
Redhorse, all 313 8 321
Salmon, Chinook 4,976 762 993 6,731
Salmon, Coho 92 92
Smelt, Rainbow 318,490 318,490
Sucker, all 429 268 23 84 54 25 883
Trout, Brook 10 10
Trout, Brown 455 3,027 40 278 3,800
Trout, Lake 3,811 3,811
Trout, Rainbow 2,212 72 20,182 2,883 14 25,364
Walleye 18,265 12 344 1,523 525 176 310 2,082 23,23
Whitefish, Lake 1,180 1,180
Whitefish, Cisco 77 77
Total 692,254 386,287 3,632 16,706 313 5,770 10,33%,990 30,529 4,367 184,161 1,366,334
Harvest per hour 2.7584 0.7740 0.2879 1.4705 0.6107 0.1815 0.1063 0.6335 0.1158 0.0800 1.0227 0.9273
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Table 23. The average annual estimated dollaewadifish harvested by anglers within the MuskeBarer, from Higgins Lake to
Muskegon Lake, 2001 - 2008. Estimated weight baseaiinimum harvest size and standard length-weaigbations from Schneider et al.
(2000). Fillet weight was estimated at 30% ofltaetaight.

Location Higgins  Houghton Reedsburg Reedsburg DBlph Temple- Hardy Croton Croton Dam Newaygo- Muskeg Total
Species Lake Lake Imp. Dam-Dolph R. -Temple Ro@em Imp. Imp. -Newaygo  Muskegon Lake
Bass, Largemouth $1,173 $2,825 $197 $3 $210 $58 $15 $407 $4,888
Bass, Smallmouth  $24,617 $6,459 $1,553 $575 $1,307 $540 $170 $578 $35,797
Bass, Rock $5,757 $9,143 $5 $26 $97 $364 $22 $118 1,03% $16,566
Bluegill $54,966 $951 $5,255 $288 $1,042 $7,418 526 $97,105
Bullheads $53 $53
Catfish, Channel $20 $350 $370
Crappie, Black $11,526 $37 $627 $1,652 $273 $390 63%9 $15,469
Drum, Freshwater $459 $459
Musky, Northern $1,039 $1,039
Perch, Yellow $118,469 $17,005 $4 $190 $17 $1,1922,49% $319 $29,718 $169,409
Perch, White $7 $7
Pike, Northern $1,330 $68,250 $529 $323 $29 $5,4362,872 $275 $458 $13,458 $92,959
Pumpkinseed $18 $45,149 $767 $276 $87 $5,069 $51,367
Redhorse, all $745 $19 $764
Salmon, Chinook $34,489 $5,285 $6,883 $46,657
Salmon, Coho $434 $434
Smelt, Rainbow $21,593 $21,593
Sucker, all $1,119 $699 $60 $220 $140 $65 $2,303
Trout, Brook $3 $3
Trout, Brown $392 $2,610 $115 $240 $3,357
Trout, Lake $9,865 $9,865
Trout, Rainbow $6,347 $207 $57,912 $8,273 $40 $72,780
Walleye $48,317 $32 $910 $4,029 $1,389 $467 $819 ,5085 $61,470
Whitefish, Lake $3,174 $3,174
Whitefish, Cisco $79 $79
Total $192,761 $262,688 $4,350 $6,650 $745 $4,859 12,981 $16,924 $97,282 $15,361 $93,439  $707,970
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Table 24. The estimated amount of angler effortrmmufishing watercraft hours for lakes, impounditseand five river segments within
the mainstem of the Muskegon River. The potentimhber of watercraft hours for Higgins Lake, Howghtake and Muskegon Lake

were estimated based on the Hardy Impoundmentastiaf 29 per acre.

Location Surface Angler  Angler-hours Non-fishing mNfishing Estimated non-fishing Estimated non-fighi
acres hours per acre watercraft-hours  watercraftshper acre watercraft-hours hours at 2 persons
at 29 per acre per watercraft
Higgins Lake 10,186 250,962 24.6 295,394 590,788
Houghton Lake 20,075 499,048 24.9 582,175 1,164,350
Reedsburg Impoundment 572.5 12,615 22.0 592 1 41,18
Reedsburg Dam-Dolph Road 69 11,360 164.6 2,171 31 4,342
Dolph Road-Temple 248.2 512 2.1 6,250 25 12,500
Temple- Rogers Dam 1052 31,790 30.2 26,763 25 263,5
Hardy Impoundment 3971 97,100 24.5 116,755 29 FARB,
Croton Impoundment 1380 50,494 36.6 15,816 11 321,6
Croton Dam-Newaygo 142.5 265,121 1860.5 12,569 88 25,138
Newaygo-Muskegon Lake 288.3 74,354 257.9 12,569 44 25,138
Muskegon Lake 4232 180,064 42.5 122,728 245,456
Total 43,268 1,473,420 2,387,564
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Table 25. The estimated annual dollar values®figheries to local economies within the mainstérie Muskegon River. The value of
$29 per angler-day was obtained from the U.S. Depant of the Interior (2013) for inland waters inciigan. Potential fishery values for
Temple to Evart were estimated using the Dolph Rodcemple value per river mile, and the Croton DarlNewaygo river mile values
were used to estimate potential values for thé@ecof river from Evart through Croton Impoundment

Location Surface  River Angler Angler  Angler Fishealue Angler-hours Fishery Fishery Potential frshealue
acres miles hours trips days at $29/day per acre luekzre  value/river mile without dams
Higgins Lake 10,186.0 - 250,962 60,248 53,232 13,528 24.6 $152 - $1,543,728
Houghton Lake 20,075.0 - 499,048 199,056 190,690 ,5386010 24.9 $275 - $5,530,010
Reedsburg Impoundment 572.5 7.3 12,615 4,893 4,604$133,516 22.0 $233 - $41,365
Reedsburg Dam-Dolph Road 69.0 22.8 11,360 4,620 554,4 $129,195 14.6 $1,872 $5,666 $129,195
Dolph Road-Temple 248.2 49.8 512 504 504 $14,616 1 2 $59 $293 $14,616
Temple- Rogers Dam 1,052.0 64.8 31,790 7,348 7,033$203,957 30.2 $194 $3,147 -
Temple- Evart 186.0 24.1 - - - - - - - $7,073
Evart-Rogers Imp 255.0 33.1 - - - - - - - $4,172,10
Rogers Impoundment 610.0 7.6 - - - - - - - $957,947
Hardy Impoundment 3,971.0 221 97,100 23,111  20,337$589,773 245 $149 - $2,785,608
Croton Impoundment 1,380.0 6.7 50,494 13,133  12,815$371,635 36.6 $269 - $844,506
Croton Dam-Newaygo 142.5 15.0 265,121 67,233  65,1961,890,684 1,860.5 $13,268 $126,046 $1,890,684
Newaygo-Muskegon Lake 288.3 335 74,354 28,750 323,6 $685,328 257.9 $2,377 $20,458 $685,328
Muskegon Lake 4,232.0 - 180,064 45819 45,819 R34 425 $314 - $1,328,751
Total 43,267.5 286.8 1,473,420 454,715 428,317 4R12]193 - - - $19,930,919
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Appendix 1. The estimated number of fish harvedtadvest rates, and angler effort in the Muskdgwer during 1985 for shore and boat
fishing, from Croton Dam to the DNR Access Sité&iewaygo (Site 151). Uncertainty values (two staddarors) are given in parentheses.

A dash indicates no survey was conducted.

Muskegon River Angler Survey Report, 1985-2005

Species Rate February March  April May June July gust September October November December Season
Brown trout 0.0004 - - 102 83 - - 0 22 167 44 - 418
(0.0057) - - (153) (81) - - (0) (31) (296) (65) - (626)
Chinook salmon  0.0172 - - 7 0 - - 24 2,758 14,674 6 3 - 17,499
(0.0396) - - (23) (0) - - (36) (885) (3,350) (41) - (4,325)
Northern Pike 0.0001 - - 0 0 - - 0 29 0 29 - 58
(0.0011) - - (0) (0) - - 0) (59) 0) (59) - (118)
Rainbow trout 0.0087 - - 4,824 341 - - 17 521 2,737 403 - 8,843
(0.0393) - - (1,218) (204) - - (35) (615) (1,973) (245) - (4,290)
Yellow perch 0.0012 - - 224 0 - - 26 14 0 961 - 252
(0.0114) - - (320) (0) - - (39) (27) (0) (857) - 1,243)
Total 0.0276 - - 5,157 424 - - 67 3,344 17,578 3,47 - 28,043
(0.0972) - - (1,704) (285) - - (110) (1,617) (5,19 (1,267) - (10,602)
Angler hours - - 44,660 3,458 - - 1,654 38,738 aps, 4,628 - 202,966
- - (4,181) (962) - - (644) (4,395) (10,547) (1,po1 - (21,820)
Angler trips - - 7,755 698 - - 585 8,817 20,572 27,1 - 39,554
- - (823)  (205) - - (307) (1,132) (2,111) (303) - 4,881)
Angler Days - - 7,755 698 - - 585 8,817 20,572 1,12 - 39,554
- - (823)  (205) - - (307) (1,132) (2,111) (303) - 4,881)
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Appendix 2. The estimated number of fish harvedtadvest rates, and angler effort in the Muskdgwer during 1986 for shore and boat
fishing, from Croton Dam to the DNR Access Sité&Niewaygo (Site 151). Uncertainty values (two staddarors) are given in parentheses.

A dash indicates no survey was conducted.

DNR
Muskegon River Angler Survey Report, 1985-2005

Species Rate February March  April May June July gusit September October November December Season
Brown trout 0.0087 - - 0 7 - - - - 503 19 - 529
(0.1089) - - (0) (15) - - - (785) (38) - (838)
Chinook salmon  0.1094 - - 27 0 - - - - 6,512 123 - 6,662
(0.4013) - - (54) 0) - - - (2,924) (111) - (89)
Coho salmon 0.0000 - - 0 0 - - - - 0 3 - 3
(0.0008) - - ) ) - - - ) (6) - (6)
Northern Pike 0.0006 - - 0 0 - - - - 36 0 - 36
(0.0095) - - (0) 0) - - - (73) (0) - (73)
Rainbow trout 0.0484 - - 2,053 297 - - - - 453 143 - 2,946
(0.2439) - - (665) (347) - - - - (773) (92) - (I8
Walleye 0.0012 - - 0 0 - - - - 73 0 - 73
(0.0190) - - (0) 0) - - - (146) 0) - (146)
Yellow perch 0.0619 - - 578 2,784 - - - - 0 405 - 167
(0.5761) - - (894) (2,930) - - - - (0) (610) - 434)
Total 0.2302 - - 2,658 3,088 - - - - 7,577 693 - ,014
(1.3594) - - (1,613) (3,292) - - - - (4,701) (857) - (10,463)
Angler hours - - 24979 6,912 - - - - 25,278 3,730 - 60,899
- - (2,857) (1,478) - - - - (2,421) (941) - (7,697)
Angler trips - - 4,021 1,177 - - - - 5,163 636 - e )4
- - (520) (309) - - - (853) (171) - (1,853)
Angler Days - - 3,662 1,177 - - - - 5,163 636 - GB3,
- - (499) (309) - - - (853) (171) - (1,832)
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Appendix 3. The estimated number of fish harvedtadvest rates, and angler effort in the Muskdgwer during 1987 for shore and boat
fishing, from Croton Dam to the DNR Access Sité&Niewaygo (Site 151). Uncertainty values (two staddarors) are given in parentheses.
A dash indicates no survey was conducted.

Muskegon River Angler Survey Report, 1985-2005

Species Rate February March Aprii  May June July gust September October November December Season
Chinook salmon  0.0395 - 0 0 - - - - 360 2,507 - - ,862
(0.3014) - 0) 0) - - - - (721) (3,106) - - (382
Rainbow trout 0.0066 - 55 425 - - - - 0 0 - - 480
(0.0447) - (83) (485) - - - - 0) 0) - - (568)
Yellow perch 0.0041 - 0 299 - - - - 0 0 - - 299
(0.0473) - 0) (600) - - - - 0) (0) - - (600)
Total 0.0503 - 55 724 - - - - 360 2,507 - - 3,646
(0.3934) - (83) (1,085) - - - - (721) (3,106) - - 4,995)
Angler hours - 7,252 20,194 - - - - 10,884 34,180 - - 72,510
- (692) (2,367) - - - - (717) (8,921) - - (12,697)
Angler trips - 2,317 5,552 - - - - 2,518 7,932 - - 18,319
- (744)  (1,396) - - - - (714) (2,279) - - (5,133)
Angler Days - 2,257 5,652 - - - - 2,518 7,932 - - 8,269
- (748)  (1,396) - - - - (714) (2,279) - - (5,137)
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Appendix 4. The estimated number of fish harvedtadvest rates, and angler effort in the Muskdgwer during 1988 for shore and boat
fishing, from Croton Dam to the DNR Access Sité&iewaygo (Site 151). Uncertainty values (two staddarors) are given in parentheses.
A dash indicates no survey was conducted.

DNR
Muskegon River Angler Survey Report, 1985-2005

Species Rate February March  Aprii  May June July gust September October November December Season
Chinook salmon 0.0185 - 0 0 - - - - 126 706 48 - 088
(0.1285) - 0) 0) - - - - (252) (833) (66) - Gy}
Coho salmon 0.0016 - 0 0 - - - - 0 77 0 - 77
(0.0183) - 0) 0) - - - - 0) (164) ) (164)
Rainbow trout 0.0175 - 104 715 - - - - 0 0 12 - 831
(0.0749) - (85) (563) - - - - 0) 0) (23) - (671)
Smallmouth bass  0.0011 - 0 0 - - - - 52 0 0 - 52
(0.0082) - ) ©) - - - - (73) ) ) (73)
Walleye 0.0005 - 0 0 26 0 0 - 26
(0.0042) - ) ©) - (38) ) ) (38)
Yellow perch 0.1661 - 0 0 - - 7,883 0 0 7,883
(1.7613) 0) 0) - (15,771) 0) (0) - (T31)
Total 0.2055 104 715 - - 8,087 783 60 9,749
(1.9955) (85) (563) - (16,134) (997) (89) (17,868)
Angler hours 5,514 12,176 - 5,960 21,428 379, 47,448
(826) (1,742) (486) (5,476) (424) (8495
Angler trips 1,619 2421 - - 1,607 4,318 454 10,419
(332) (544 - - (436) (1,901) (108) - (3,321)
Angler days 1,390 1,971 1,607 4,318 454 9,740
(294)  (503) - - (436) (1,901) (108) - (3,242)
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Muskegon River Angler Survey Report, 1985-2005

Appendix 5. The estimated number of fish harvedtadvest rates, and angler effort in the Muskdgwer during 1989 for shore and boat
fishing, from Croton Dam to the DNR Access Sité&iewaygo (Site 151). Uncertainty values (two staddarors) are given in parentheses.

A dash indicates no survey was conducted.

Species Rate February March  April July gusi  September October November December
Brown trout 0.0132 0 0 - - 470 0 0 470
(0.0274) - 0) 0) - (406) 0) ) (406)
Chinook salmon  0.0438 0 0 - 0 1,443 120 ,568
(0.1231) - ) 0) - 0) (1,633) (192) §25)
Rainbow trout 0.0739 30 23 - 2,352 190 45 2,640
(0.1779) - (63) (46) - - (2,030) (407) (92) (2,638)
Yellow perch 0.0259 0 0 - - 927 0 0 927
(0.1295) - 0) 0) - (1,921) 0) 0) (1192
Total 0.1568 30 23 - 3,749 1,633 165 5,60
(0.4579) - (63) (46) - (4,357) (2,040) (284) (6,790)
Angler hours - 1,580 9,100 - 7,022 16,163 60,8 35,725
(689) (1,245) (4,249) (6,951) (1,695) 14(829)
Angler trips 469 2,528 1,842 3,516 580 8,935
(277) (758) - (1,084) (1,580) (555) (4425
Angler Days - 444 2,528 - - 1,842 3,516 580 ,918
(274) (758) (1,084) (1,580) (555) (4125
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Appendix 6. The estimated number of fish harvestadvest rates, and angler effort in the Muskdgwer during 1999, from Croton Dam
to the DNR Access Site in Newaygo (Site 151). Uraiety values (two standard errors) are given ieptoeses. A dash indicates no
survey was conducted.

Muskegon River Angler Survey Report, 1985-2005

Species Rate February March April May June July ugust September October November December Season
Brown trout 0.0301 - 0 369 3,600 3,224 1,247 262 925 0 53 0 9,013
(0.0761) - 0) (511) (2,162) (2,313) (1,171) (333) (310) 0) (73) 0) (6,873)
Chinook salmon  0.0226 - 0 0 0 0 0 0 344 6,345 72 0 6,761
(0.0447) - 0) 0) 0) 0) 0) 0) (562) (3,326) 48) 0) (4,033)
Pumpkinseed 0.0009 - 0 0 0 0 0 0 267 0 0 0 267
(0.0060) - ) ) ) ) ) ) (546) ) ) )(© (546)
Rainbow trout 0.1677 - 1,342 3,652 8,011 13,299 542, 2,525 6,641 653 1,269 287 50,239
(0.3870) - (1,006) (2,308) (4,877) (8,888) (7,248)2,369) (4,993) (962) (1,974) (319) (34,944)
Rock bass 0.0003 - 0 0 0 0 87 0 0 0 0 0 87
(0.0019) - ) ) ) ) (167) ) ) ) ) )(© (167)
Smallmouth bass  0.0007 - 0 0 0 0 86 56 59 0 0 0 201
(0.0035) - ) ) ) ) (120)  (115) (85) ) ) ) (320)
Walleye 0.0011 - 0 53 0 0 137 46 106 0 0 0 342
(0.0076) - 0) 92) 0) 0) (297) (92) (204) (0) ) (0 0) (685)
Yellow perch 0.0002 - 0 0 0 0 43 0 30 0 0 0 73
(0.0015) - 0) ) Q) 0 (79) ) (58) Q) 0 )(© (137)
Total 0.2236 - 1,342 4,074 11,612 16,523 14,159 8,8 7,705 6,997 1,395 287 66,982
(0.5283) - (1,006) (2,912) (7,040) (11,200) (9,081}2,909) (6,759) (4,288) (2,191) (319) (47,704)
Angler hours - 17,843 55,134 31,116 40,049 33,4251,32 20,753 56,259 20,620 2,981 299,513
- (7,990) (15,293) (7,528) (17,787) (10,522) (6)543 (4,807) (11,360) (7,051) (1,420) (90,300)
Angler trips - 4,703 11,995 7,994 9,977 10,445 6,37 5,716 11,941 5,439 775 75,353
- (2,161) (3,846) (2,411) (4,637) (3,814) (2,210) 1,7@5) (2,633) (2,188) (468) (26,094)
Angler days - 4,548 11,604 7,384 9,410 10,378 6,271 5,716 11,941 5,439 775 73,465

- (2,137) (3,755) (2,325) (4,403) (3,802) (2,202) 1,705)  (2,633)  (2,188) (468)  (25,639)
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Appendix 7. The estimated number of fish releaseldase rates, and total cailchihe Muskegon River during 1999, from Croton Diam
the DNR Access Site in Newaygo (Site 151). Uncetyaralues (two standard errors) are given in pheses. A dash indicates no survey

was conducted.

Species Rate February March  April May June July gusi September October November December  Season
Brown trout 0.0800 - 62 188 10,851 7,684 1,477 1,898 1,528 236 23 23 9723,
(0.2104) - (128) (226) (7,357) (4,632) (1,363) (2,075) (1,161) (277) (46) (39) (17,305)
Chinook salmon 0.0373 - 0 0 337 0 0 46 30 10,572 191 0 11,176
(0.0712) - 0) 0) (683) 0) 0) (89) (58) (4,997) (354) 0) 6,181)
Largemouth bass  0.0005 - 29 0 0 0 0 113 0 0 0 0 142
(0.0027) - (58) ) ) ) ©) (166) ©) ) ) ©) (225)
Rainbow trout 0.3810 - 714 6,742 34,971 38,839 11,395 11,594 8,100 878 588 287 114,110
(0.8221) - (687) (4,758) (18,111) (22,087) (8,467) (7,793) 408) (965) (833) (419) (68,522)
Smallmouth bass  0.0028 - 0 0 73 316 129 234 80 0 0 0 832
(0.0161) - 0) 0) (139) (538) (201) (317) (119) ) ()] 0) 1,315)
Walleye 0.0046 - 222 1,106 0 0 43 0 0 0 0 0 1,372
(0.0188) - (242) (1,210) ) 0) (85) Q) 0) )] Q) Q) (85
Total release 0.5062 1,028 8,037 46,232 46,838 ,0463 13,885 9,738 11,686 802 311 151,601
(1.1413) (1,116) (6,194) (26,289) (27,257) (16)11 (10,440) (5,743) (6,239) (1,233) (457) (95,084)
Total harvest 0.2236 1,342 4,074 11,612 16,523 ,154 2,888 7,705 6,997 1,395 287 66,982
(0.5283) (1,006) (2,912) (7,040) (11,200) (9,081)(2,909) (6,759) (4,288) (2,191) (319) (47,704)
Total catch 0.7298 2,370 12,110 57,844 63,361 20%, 16,773 17,443 18,684 2,197 598 218,584
(1.2457) (1,665) (7,106) (27,291) (29,922) (12)00(11,126) (10,176)  (7,944) (2,685) (565) (112483
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Appendix 8. The estimated number of fish harvedtadvest rates, and angler effort in the Muskdgiwer during 1999, from the DNR
Access Site in Newaygo to Muskegon Lake (Site 188gertainty values (two standard errors) are giwgrarentheses. A dash indicates

no survey was conducted.

Species Rate February March  April May June July gust September October November December Season
Brown trout 0.0019 0 0 0 137 0 0 0 30 0 8 176
(0.0045) ©) ) ) (99) ) O ) (55) ©) e (170)
Chinook salmon 0.0093 0 0 0 0 0 0 671 175 0 0 845
(0.0232) ©) ) ) ©) ) ) (626) (250) ) ) (875)
Largemouth bass 0.0003 0 0 0 0 0 0 0 30 0 0 30
(0.0016) ©) ) ) ©) ) ) ©) (59) ) ) (59)
Northern Pike 0.0019 23 0 0 0 91 58 0 0 0 0 172
(0.0089) (46) ) ) ) (197 (94) O ) ) ) (338)
Pumpkinseed 0.0156 0 0 0 185 454 0 776 0 0 0 51,41
(0.0617) 0) (0) (0) (323) (792) 0) (1,216) 0) 0) 0) (2,331)
Rainbow trout 0.0531 116 456 85 137 0 0 0 1,708 ,611 691 4,810
(0.0764) (144) (584) (165) (224) ) (0) 0) (916  (455) (395) (2,883)
Smallmouth bass 0.0020 0 0 0 0 0 58 0 120 0 0 178
(0.0095) ) ) ) ) ) (121) ) (236) ) ) (357)
Walleye 0.0027 0 0 0 37 91 117 0 0 0 0 244
(0.0135) ©) ) ) (v8)  (197)  (239) ©) ) ) ) (510)
Total 0.0869 139 456 85 497 636 233 1,446 2,063 ,617 700 7,872
(0.1993) (190) (584) (165) (724) (1,187) (450) ,8am) (1,516) (455) (411) (7,523)
Angler hours 8,379 7,755 8,502 6,125 11,355 10,17 11,249 12,662 9,219 5,161 90,583
(4,137) (3,669) (3,372) (3,290) (4,528) (3,778) 4,942 (4,583) (3,158) (2,299)  (37,755)
Angler trips 2,066 2,712 2,592 2,205 4,550 3,425 3,151 3,184 2,388 1,272 27,545
(1,279)  (994) (1,352) (875) (1,540) (1,855) (BYo (1,254) (455) (544) (11,857)
Angler Days 2,066 2,605 2,592 2,205 4,270 3,125 ,15B 3,184 2,388 1,272 26,858
(1,279) (988) (1,352) (875) (1,553) (1,855) (BYo (1,254) (455) (544) (11,862)
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Appendix 9. The estimated number of fish releassldase rates, and total caiclthe Muskegon River during 1999, from the DNR égs
Site in Newaygo to Muskegon Lake (Site 152). Uraiaty values (two standard errors) are given ireptreses. A dash indicates no

survey was conducted.

Species Rate February March Aprii  May June July gust September October November December Season
Brown trout 0.0073 0 0 0 641 0 0 0 0 21 0 662
(0.0155) ) © (©  (458) ©) ) ) ) (42) ©) (500)
Chinook salmon 0.0023 0 0 0 0 0 0 0 204 0 0 204
(0.0101) ) © © ) ) ) ) (328) © ) (328)
Largemouth bass  0.0000 0 0 0 0 0 0 0 0 0 0 0
(0.0000) ) © © ) ) ) ) ) ) © )
Northern Pike 0.0000 0 0 0 0 0 0 0 0 0 0 0
(0.0000) ) © © ) ) ) ) ) ) © )
Pumpkinseed 0.0000 0 0 0 0 0 0 0 0 0 0 0
(0.0000) ) © © ) ) ) ) ) ) ) )
Rainbow trout 0.0215 0 0 0 504 0 0 0 1,006 201 233 1,945
(0.0646) 0) 0) ()] (770) ()] 0) ) (914) (175) (226) @35)
Smallmouth bass  0.0093 0 0 0 171 464 58 150 0 0 0 844
(0.0478) 0) 0) ()] (193) (897) (121) (334) 0) 0) ) %45)
Walleye 0.0006 0 0 0 0 0 58 0 0 0 0 58
(0.0038) Q) © © Q) Q) (124) ) )] Q) (0) (124)
Total release 0.0410 0 0 0 1,317 464 117 150 11,21 221 233 3,713
(0.1419) 0) (0) 0) (1422) (897) (245) (334 ,242) (217) (226) (4,582)
Total harvest 0.0869 139 456 85 497 636 233 1,446 2,063 1,617 700 7,872
(0.1993) (190) (584) (165) (724) (1,187) (450) ,8m) (1,516) (455) (411) (7,523)
Total catch 0.1279 139 456 85 1,814 1,100 350 9,5 3,274 1,838 933 11,585
(0.2851) (190) (584) (165) (1,865) (2,084) (531) (2,175) (2,170) (530) (471) (10,764)
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Appendix 10. The estimated number of fish hardedtarvest rates, and angler effort in the Muskegimer during 2000, from Croton
Dam to the DNR Access Site in Newaygo (Site 15hcditainty values (two standard errors) are givgpairentheses.

DNR
Muskegon River Angler Survey Report, 1985-2005

Species Rate February  March April May June July gusi September October November December  Season
Brown trout 0.0056 0 45 0 128 527 133 121 245 716 4 7 0 1,989
(0.0215) (0) (90) (0) (146) (540) (180) (218) (445) (1,430) (156) (0) (3,206)
Chinook salmon  0.0280 0 0 0 0 0 0 0 406 9,487 0 0 ,893
(0.0426) (0) 0) (0) (0) 0) (0) ) (618) (5,731)  (0) (0) (6,348)
Largemouth bass 0.0001 0 0 0 0 22 0 0 0 0 0 0 22
(0.0003) 0) 0) (0) 0) (45) (0) 0) ) ) (0) 0)( (45)
Pumpkinseed 0.0103 0 0 0 0 44 0 208 3,400 0 0 0 523,6
(0.0498) 0) 0) 0) 0) (88) 0) (424) (6,911) 0) 0) 0) (7,424)
Rainbow trout 0.0619 228 6,281 2,283 988 2,242 r,21 1,152 2,778 1,803 1,924 9 21,899
(0.1362)  (462)  (3,517) (1,679) (1,131) (2,215 &Y (992) (3,607)  (2,357)  (1,893) (17) (20,300)
Smallmouth bass 0.0000 0 0 0 0 0 0 0 0 0 0 0 0
(0.0000) 0) 0) (0) (0) 0) (0) ) ) ) (0) )(© )
Walleye 0.0018 80 100 0 77 0 172 67 136 0 0 0 632
(0.0073)  (162) (159) (0) (112) (0) (270) (142) (47 (0 (0) (0) (1,092)
Yellow perch 0.0104 0 0 0 0 0 0 0 3,672 0 0 0 3,672
(0.0492) 0 0 0 0 0 0 ) (7,335) (V) )(© 0 (7,335)
Total 0.1181 308 6,426 2,283 1,194 2,835 2,515 8,54 10,637 12,006 1,998 9 41,758
(0.3069) (624)  (3,766) (1,679) (1,390) (2,888) @B (1,777) (19,163) (9,518)  (2,049) (17) (45,750)
Angler hours 10,540 53,320 39,568 16,534 31,273 118, 15,554 31,825 93,541 24,465 3,822 353,560
(8,337) (18,617) (17,303) (9,948) (12,710) (22,59%%,391) (18,452) (22,017) (10,269) (4,448)  (148)08
Angler trips 2,751 12,444 9,347 5,112 7,497 10,2014,908 8,539 23,090 6,552 1,011 91,452
(2,649) (4,411) (4577) (3,176) (3,297) (7,376) 7(R) (4,983) (7,160) (3,001) (1,128) (43,359)
Angler Days 2,669 12,400 9,347 5,112 7,497 10,201,469 8,539 23,090 6,552 1,011 90,887
(2,608)  (4,405) (4577) (3,176) (3,297) (7,376) 5(n) (4,983) (7,160) (3,001) (1,128) (43,181)
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Appendix 11. The estimated number of fish releassldase rates, and total catelthe Muskegon River during 2000, from Croton Dam
the DNR Access Site in Newaygo (Site 151). Uncetyaralues (two standard errors) are given in pheses.

Species Rate February March April May June July gust September October November December  Season
Brown trout 0.0231 274 149 316 396 2,578 1,510 368 1,320 793 0 465 8,169
(0.0741) (381) (200) (405) (422) (2,133) (1,828) 11p (1,996) (1,548) 0) (523) (9,955)
Chinook salmon  0.0633 0 0 0 0 0 0 0 1,510 20,884 0 0 22,394
(0.1413) 0) 0) 0) 0) 0) 0) 0) (1,541) 1794 0) 0) (18,986)
Rainbow trout 0.1568 523 10,607 4,193 1,982 8,717 ,76% 2,070 4,314 12,772 3,222 1,281 55,449
(0.3885) (949) (6,411) (2,819) (1,519) (6,170) @B) (1,800) (5,430) (16,542) (2,726) (2,124) (52119
Smallmouth bass  0.0004 0 0 0 0 0 114 0 38 0 0 0 153
(0.0022) 0 0 ) 0 ) (225) ) (74) ) () 0 (299)
Total release 0.2437 797 10,756 4,509 2,378 11,295393 2,438 7,182 34,448 3,222 1,746 86,165
(0.6061) (1,330) (6,611) (3,224) (1,941) (8,304),761) (2,318) (9,042) (35,535) (2,726) (2,648) 48D)
Total harvest 0.1181 308 6,426 2,283 1,194 2,835 512, 1,548 10,637 12,006 1,998 9 41,758
(0.3069) (624) (3,766) (1,679) (1,390) (2,888) &B (1,777) (19,163) (9,518)  (2,049) (17) (45,750)
Total catch 0.3618 1,105 17,181 6,793 3,572 14,139,908 3,986 17,820 46,454 5,220 1,755 127,923
(0.7047) (1,637) (7,691) (3,687) (2,498) (8,958) ,569) (3,184) (24,810) (37,896)  (3,490) (2,648) 5086)
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Appendix 12. The estimated number of fish hardkdtarvest rates, and angler effort in the Muskegjmer during 2000, from the DNR
Access Site in Newaygo to Muskegon Lake (Site 188gertainty values (two standard errors) are gimgrarentheses.

DNR
Muskegon River Angler Survey Report, 1985-2005

Species Rate

February March

April May June July gust September October November December Season
Chinook salmon  0.0107 0 0 0 0 0 0 0 409 539 0 0 947
(0.0209) (0) (0) (0) (0) (0) (0) (0) (335) (489) )(© (0) (824)
Northern Pike 0.0017 0 69 0 0 0 78 0 0 0 0 0 147
(0.0075) (0) (140) (0) (0) (0) (156) (0) (0) (0) )(© (0) (296)
Rainbow trout 0.0370 143 413 674 0 0 0 0 0 945 7,06 20 3,261
(0.0610) (170) (255) (539) 0) 0) 0) 0) 0) (595 (820) (26) (2,406)
Smallmouth bass 0.0000 0 0 0 0 0 0 0 0 0 0 0 0
(0.0000) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) )(© (0)
Walleye 0.0066 0 0 0 0 0 439 141 0 0 0 0 580
(0.0198) (0) (0) 0) (0) (0) (598)  (184) (0) (0) )(© (0) (782)
Total 0.0559 143 482 674 0 0 517 141 409 1,484 71,06 20 4,935
(0.1093) (170) (395) (539) (0) (0) (753) (184) (B35 (1,084) (820) (26) (4,307)
Angler hours 2,037 11,842 7,260 2,232 5,153 10,298,897 13,145 14,850 11,732 780 88,217
(1,632) (3,132) (3,347) (1,182) (2,843) (5,734) 366) (7.377) (4,176)  (5,483) (153) (39,416)
Angler trips 1,230 3,455 3,050 1,097 1,800 3,549 940, 3,541 4,270 2,782 221 28,936
(1,209) (1,452) (2,180) (609) (1,219) (987) (3,139)(2,319)  (1,436)  (1,449) (68) (16,067)
Angler Days 1,230 3,455 3,050 1,097 1,800 3,549 43,9 3,541 4,270 2,782 221 28,936
(1,209) (1,452) (2,180) (609) (1,219) (987) (3,139)(2,319)  (1,436)  (1,449) (68) (16,067)
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Appendix 13. The estimated number of fish releasdase rates, and total catclthe Muskegon River during 2000, from the DNR
Access Site in Newaygo to Muskegon Lake (Site 188gertainty values (two standard errors) are gimgrarentheses.

Muskegon River Angler Survey Report, 1985-2005

Species Rate February March Aprii May June July gust September October November December Season
Chinook salmon 0.0072 0 0 0 0 0 0 0 137 498 0 0 635
(0.0217) (0) (0) © © © () (0) (290) (444) )(© (0) (734)
Northern Pike 0.0008 0 69 0 0 0 0 0 0 0 0 0 69
(0.0042) (0) (1400 © (© (O (O (0) (0) (0) (0) (0) (140)
Rainbow trout 0.0222 64 106 422 0 36 0 0 0 845 478 10 1,960
(0.0640) (85) (164) (@396) (O) (B9 (O 0) 0) (848  (589) (22) (2,163)
Smallmouth bass  0.0004 0 0 0 0 0 39 0 0 0 0 0 39
(0.0025) (0) (0) © © © @3 (0) (0) (0) (0) 0)( (83)
Walleye 0.0000 0 0 0 0 0 0 0 0 0 0 0 0
(0.0000) (0) (0) © © © (0 (0) (0) 0) (0) )(© (0)
Total release 0.0306 64 175 422 0 36 39 0 137 1,343 478 10 2,703
(0.0924) (85) (305) (396) (0) (59) (83) (0) (290) 1,292) (589) (22) (3,121)
Total harvest 0.0559 143 482 674 0 0 517 141 409 4841, 1,067 20 4,935
(0.1093) (170) (395) (539) (0) (0) (753) (184) (335 (1,084) (820) (26) (4,307)
Total catch 0.0866 206 657 1,096 0 36 556 141 545 ,82& 1,545 30 7,638
(0.1443)  (190) (502) (669) (0) (59) (836) (184) P4 (1,727) (1,042) (34) (5,686)
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Appendix 14. The estimated number of fish harnddtarvest rates, and angler effort in the Muskegimer during 2001, from Croton

Dam to the DNR Access Site in Newaygo (Site 15hcditainty values (two standard errors) are givgpairentheses.

Species Rate February  March April May June July gust September October November December  Season
Brown trout 0.0082 0 376 421 795 235 0 355 0 139 0 2,320
(0.0294) - ) (464) (493) (857) (320) 0) (660) ) (0 (290) 0) (3,084)
Chinook salmon 0.0042 0 0 0 0 0 0 81 1,100 0 0 181,
(0.0109) - (0) (0) (0) (0) (0) (0) (157) (984) (0) (0) (1,142)
Pumpkinseed 0.0015 0 0 0 419 0 0 0 0 0 0 419
(0.0066) - (0) (0) (0) (696) (0) (0) (0) (0) (0) )(0 (696)
Rainbow trout 0.0425 1,268 2,537 836 2,083 1,506 509 1,442 1,107 483 278 12,049
(0.1313) - (834) (2,315) (874) (2,335) (2,131) (724 (2,040) (1,587) (648) (272) (13,760)
Rock bass 0.0030 0 0 0 838 0 0 0 0 0 0 838
(0.0133) - (0) (0) 0) (1,392 (0) (0) (0) (0) (0) (0) (1,392)
Smallmouth bass  0.0001 0 0 0 0 0 41 0 0 0 0 41
(0.0007) - (0) (0) (0) (0) (0) (75) (0) (0) (0) (0) (75)
Walleye 0.0003 41 0 0 0 0 41 0 0 0 0 82
(0.0015) - (86) (0) (0) (0) (0) (75) (0) (0) (0) )(0 (160)
Yellow perch 0.0053 313 0 0 140 0 1,023 0 0 0 20 1,495
(0.0355) - (621) (0) (0) (232) 0) (2,833) (0) (0) (0) (41) (3,726)
Total 0.0651 1,622 2,913 1,257 4,274 1,741 1,614 1,878 2,208 622 298 18,425
(0.2293) - (1,540) (2,779) (1,367) (5,513) (2,451)3,707) (2,857) (2,571) (938) (312) (24,035)
Angler hours 30,661 68,218 18,492 23,443 22,748 14,357 28,612 ,61B3 19,496 3,549 283,192
(10,141) (19,220) (9,035) (8,714) (10,006) (7,038)13,646) (15,856)  (9,844) (1,332)  (104,831)
Angler trips 7,702 13,657 5,136 6,848 7,082 7,304 8,536 14,183 4,804 974 76,225
(2,749) (4,454) (2,963) (2,426) (3,507) (4,063) 4,183)  (4,950)  (2,616) (330) (32,241)
Angler Days - 7,411 13,592 4,582 6,699 7,082 6,943 8,536 14,183 4,804 974 74,804
(2,681) (4,441) (2,614) (2,424) (3,507) (4,011) 4,183)  (4,950)  (2,616) (330) (31,758)
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Appendix 15. The estimated number of fish releassldase rates, and total catelthe Muskegon River during 2001, from Croton Dam
the DNR Access Site in Newaygo (Site 151). Uncetyaralues (two standard errors) are given in pheses. A dash indicates no survey

was conducted.

Species Rate February March  April May June July gust September October November December Season
Brown trout 0.0369 - 445 608 1,406 2,217 520 0 3,28 1,332 561 78 10,447
(0.1412) - (661) (647) (1,294) (3,114) (624) (0) ,2@D) (1,837) (659) (143) (13,220)
Chinook salmon  0.0077 0 0 0 0 0 0 294 1,877 0 0 7P
(0.0271) - 0) 0) (0) 0) (0) 0) (455) (2,080) )(0 (0) (2,534)
Rainbow trout 0.1080 - 1564 6,936 2,309 2,734 8,93 547 7,303 1,400 3,730 120 30,576
(0.2955) - (1,219) (3,368) (2,046) (3,529) (4,187)846) (6,806) (1,817) (3,704) (151) (27,674)
Smallmouth bass  0.0006 0 0 0 0 80 85 0 0 0 0 165
(0.0036) - ©) ) ) ©) (159) (182 O ) ) ) (340)
Walleye 0.0006 - 157 0 0 0 0 0 0 0 0 0 157
(0.0033) - (307) ©) ©) Q) ) ©) )] ) ) )(© (307)
Total release 0.1537 2,166 7,544 3,715 4,951 44,53 632 10,877 4,609 4,291 198 43,516
(0.4706) - (2,187) (4,015) (3,340) (6,643) (4,97Qn,028) (11,500) (5,734) (4,363) (294) (44,075)
Total harvest 0.0651 - 1,622 2,913 1,257 4,274 1,741,614 1,878 2,208 622 298 18,425
(0.2293) - (1,540) (2,779) (1,367) (5,513) (2,451B,707) (2,857) (2,571) (938) (312) (24,035)
Total catch 0.2187 - 3,788 10,457 4,972 9,225 6,272,245 12,755 6,817 4,912 496 61,942
(0.5476) - (3,132) (4,999) (3,626) (10,015) (6,381%#,328) (13,066)  (6,891) (4,513) (495) (57,406)
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Appendix 16. The estimated number of fish hardkdtarvest rates, and angler effort in the Muskegjmer during 2001, from the DNR
Access Site in Newaygo to Muskegon Lake (Site 188gertainty values (two standard errors) are giwgrarentheses. A dash indicates
no survey was conducted.

Muskegon River Angler Survey Report, 1985-2005

Species Rate February March  April May June July gust September October November December Season
Brown trout 0.0014 - 102 0 0 NS 0 0 0 0 0 0 102
(0.0075) - (198) ) ) NS (0) ) ) ©) ©) (0) (198)
Chinook salmon 0.0095 - 0 0 0 NS 0 0 713 0 0 0 713
(0.0468) - 0) (0) 0) NS ) 0) (1,233) (0) (0) 0)( (1,233)
Rainbow trout 0.0486 - 660 424 0 NS 0 0 0 1,168 99,3 0 3,651
(0.1340) - (1,049) (712) 0) NS (0) 0) ) (1,049) (719) 0) (3,529)
Smallmouth bass  0.0012 - 0 0 0 NS 0 0 91 0 0 0 91
(0.0064) - ) ) ) NS (0) ) (168) ) ) (0)  (168)
Walleye 0.0138 - 143 0 0 NS 762 0 132 0 0 0 1,037
(0.0459) - (231) (0) (0) NS  (790) 0) (187) (0) 0) ()] (1,208)
Total 0.0745 - 904 424 0 NS 762 0 937 1,168 1,399 0 5,594
(0.2405) - (1,478) (712) 0) NS  (790) (0) (1,588) 1,049) (719) (0) (6,336)
Angler hours - 11,494 9,006 4,701 NS 8,561 5,353 ,668 9,397 12,516 3,432 75,128
- (4,622) (6,269) (3,380) NS (360) (363) (4,266) ,2[®) (2,801) (0) (26,339)
Angler trips - 3,358 2,777 1,395 NS 3,092 2,665 43,0 2,774 2,732 902 21,740
- (1,794) (1,107) (837) NS 0) 0 (870) (1,030) 53 ()] (6,291)
Angler Days - 3,358 2,777 1,276 NS 1,886 2,665 2,04 2,774 2,732 902 20,415
- (1,794) (1,107) (842) NS (0) 0) (870) (1,030) 53 0) (6,296)
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Appendix 17. The estimated number of fish releassdase rates, and total catclthe Muskegon River during 2001, from the DNR
Access Site in Newaygo to Muskegon Lake (Site 188gertainty values (two standard errors) are giwgrarentheses. A dash indicates

no survey was conducted.

Species Rate February March Aprii May June July gust September October November December Season

Rainbow trout 0.0162 0 0 0 - 0 0 0 1,067 148 0 218,
(0.0856) 0) ) ) - 0) (0) 0) (1,806) (208) (0) (2,015)

Smallmouth bass  0.0019 0 0 139 - 0 0 0 0 0 0 139
(0.0073) ©) © @ - ) ) )] ) ) 0 (173

Total release 0.0180 0 0 139 - 0 0 0 1,067 148 0 1,354
(0.0929) 0) o (@73 - (0) 0) (0) (1,806) (308 (0) (2,187)

Total harvest 0.0745 904 424 0 762 0 937 1,168 1,399 0 5,594
(0.2405) (1,478) (712)  (0) (790) 0) (1,588) ,049) (719) (0) (6,336)

Total 0.0925 904 424 139 762 0 937 2,235 1547 O 6,949
(0.2877) (1,478) (712) (173) (790) (0) (1,588) (2,089) (748) (0) (7,578)
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Appendix 18. The estimated number of fish hardedtarvest rates, and angler effort in the Muskegimer during 2002, from Croton

Dam to the DNR Access Site in Newaygo (Site 15hcditainty values (two standard errors) are givgpairentheses.

Species Rate February March April May June July gust September October November December Season
Brown trout 0.0099 0 0 70 388 792 113 0 688 0 37 0 2,088
(0.0395) 0) 0) (102) (601) (995) (183) 0) )2 0) (68) 0) (3,070)
Chinook salmon 0.0138 0 0 0 0 0 0 0 141 2,770 0 0 91P
(0.0309) (0) (0) ) (0) ) (0) (0) (288) (2,112)  (0) (0) (2,400)
Largemouth bass  0.0004 0 0 0 95 0 0 0 0 0 0 0 95
(0.0019) (0) (0) ) (149) ) (0) ) ) 0) ) (0) (149)
Northern Pike 0.0010 0 0 210 0 0 0 0 0 0 0 0 210
(0.0054) (0) (0) (420) (0) ) (0) ) 0) 0) ) (0) (420)
Rainbow trout 0.0447 0 139 2,816 129 2,177 849 0 342 1,145 1,661 114 9,453
(0.1304) 0) (154) (1,490) (218) (2,607) (914) (0) (590) (1,873) (2,057) (222) (10,125)
Rock bass 0.0035 0 0 0 0 737 0 0 0 0 0 0 737
(0.0188) (0) (0) ) (0) (1.461) (0 ) (0) (0) 0)( (0) (1,461)
Walleye 0.0003 0 69 0 0 0 0 0 0 0 0 0 69
(0.0014) (0) (108) (0) (0) ) (0) ) ) 0) ) (0) (108)
Yellow perch 0.0006 0 0 0 0 0 0 0 0 0 0 135 135
(0.0027) 0 ) ()] ()] ) 0 0 ) ) 0 208) (208)
Total 0.0742 0 208 3,096 613 3,707 961 0 1,252 3,91 1,698 249 15,700
(0.2311) (0) (262) (2,012) (968) (5,064) (1,098) ) (0O (1,999) (3,985) (2,125) (430) (17,942)
Angler hours 4,107 14,001 50,573 14,485 23,001 4,715,981 12,015 50,860 11,445 2,429 211,647
(1,213) (7,033) (12,460) (5,690) (8,560) (7,719),104) (5,209) (15484) (5,214) (1,949) (77,635)
Angler trips 1,945 3,703 9,670 2,263 6,288 3,904 525, 4,562 11,021 2,699 691 52,271
(1,014) (1,995) (2,909) (1,173) (2,730) (2,331) 8¢®) (2,193)  (3,456)  (1,415) (592) (22,638)
Angler Days 1,945 3,555 9,561 2,263 6,288 3,904 25,5 4,562 11,021 2,699 691 52,014
(1,014) (1,917) (2,871) (1,173) (2,730) (2,331) 8¢®) (2,193)  (3,456)  (1,415) (592) (22,522)
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Appendix 19. The estimated number of fish releassldase rates, and total catclthe Muskegon River during 2002, from Croton Dam
the DNR Access Site in Newaygo (Site 151). Uncetyaralues (two standard errors) are given in pheses.

Muskegon River Angler Survey Report, 1985-2005

Species Rate February March  April May June July gusi September October November December Season
Brown trout 0.0610 0 17 177 3,241 2,834 371 645 23,1 755 3,569 185 12,917
(0.2080) 0) (34) (274) (2,647) (3,160) (554) (yo4 (2,170) (965) (3,848) (302) (14,659)
Chinook salmon 0.0494 0 0 0 0 0 0 0 0 10,430 26 0 0,487
(0.0787) (0) (0) (0) (0) (0) (0) (0) (0) (5.493)  53) (0) (5,547)
Rainbow trout 0.2171 0 121 6,055 4,293 6,315 3,787,426 863 13,637 5,580 866 45,943
(0.6270) 0) (111) (3,507) (3,695) (6,646) (4,901n,281) (1,105) (13,333) (5,439) (1,169) (44,188)
Smallmouth bass  0.0030 0 0 0 0 0 0 625 0 0 0 0 625
(0.0178) (0) (0) (0) (0) (0) (0)  (1,251) (0) 9) 0)( (0) (1,251)
Total release 0.3305 0 139 6,232 7,533 9,148 4,158,697 1,985 24,822 9,175 1,052 69,942
(0.9315) (0) (146) (3,781) (6,341) (9,806) (5,4556,237) (3,275) (19,791) (9,341) (1,472) (65,645)
Total harvest 0.0742 0 208 3,096 613 3,707 961 0 2521, 3,915 1,698 249 15,700
(0.2311) (0) (262) (2,012) (968) (5,064) (1,098) ) (0 (1,999)  (3,985)  (2,125) (430) (17,942)
Total catch 0.4046 0 346 9,328 8,146 12,855 5,120,695 3,238 28,737 10,873 1,301 85,642

(0.9280)  (0) (332) (4,553) (6,954) (12,455) (5,6226,237) (4,212)  (20,377)  (9,797) (1,711)  (72,042)
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Appendix 20. The estimated number of fish hardbdtarvest rates, and angler effort in the MuskeRjmer during 2002, from the DNR
Access Site in Newaygo to Muskegon Lake (Site 188gertainty values (two standard errors) are gingrarentheses. A dash indicates
no survey was conducted.

Muskegon River Angler Survey Report, 1985-2005

Species Rate February March  April May June July gusi September October November December Season
Chinook salmon ~ 0.0033 0 0 0 0 - - - 115 0 0 0 115
(0.0065) ) ) ) o - - - (137) ) ) ) (137)
Rainbow trout 0.0924 47 367 441 0o - - - 0 0 2,364 0 3,219
(0.0989) (99) (599) (379) o - - - 0) 0) (1,012) ) (2,089)
Smallmouth bass  0.0016 0 0 0 0o - - - 57 0 0 0 57
(0.0060) 0 ) Q) 0 - - - (127) ) Q) ) (127)
Total 0.0973 47 367 441 0 - - - 172 0 2,364 0 3,391
(0.1114) (99) (599) (379) 0) - - - (264) (0) (1291 0) (2,353)
Angler hours 1,134 4,450 5,751 740 - - - 3,856 5,35 11,023 1,538 34,847
(506) (2,670) (2,988) (1,017) - - - (2,282) (3,780) (6,614) (1,265)  (21,121)
Angler trips 495 1,275 2,458 234 - - - 846 2,513 023, 390 12,232
(199) (865) (1,872) (333 - - - (660) (1,135) (1133 (483) (7,079)
Angler Days 495 1,275 2,458 234 - - - 846 2,513 23,0 390 12,232
(199) (865) (1,872) (333) - - - (660) (1,135) (1153 (483) (7,079)
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Appendix 21. The estimated number of fish releassdase rates, and total catclthe Muskegon River during 2002, from the DNR
Access Site in Newaygo to Muskegon Lake (Site 188gertainty values (two standard errors) are giwgrarentheses. A dash indicates
no survey was conducted.

Muskegon River Angler Survey Report, 1985-2005

Species Rate February March Aprii May June July gusi September October November December Season
Northern Pike 0.0086 0 0 0 o - - - 0 301 0 0 301
(0.0512) ©) ) © © - - - ) (678) ) ) (678)
Rainbow trout 0.0363 0 19 30 0o - - - 0 725 491 0 1,265
(0.0882) 0) (40) (63) o - - - 0) 0) (1,065) (0) (1,168)
Smallmouth bass  0.0059 0 0 91 114 - - - 0 0 0 0 205
(0.0350) 0) (0) (199) (264) - - - (0) 0) 0 0 (463)
Total release 0.0508 0 19 121 114 - - - 0 1,026 491 0 1,771
(0.1744) (0) (40) (262) (264) - - - (0) (678) (1596 0) (2,309)
Total harvest 0.0973 47 367 441 0 - - - 172 0 2364 O 3,391
(0.1114) (99) (599) (3790 (0 - - - (264) (0) (1291 0) (2,353)
Total catch 0.1481 47 387 562 114 - - - 172 1,026 ,85% 0 5,161
(0.1875) (99) (601) (584) (264) - - - (264) (678) 1,469) 0) (3,960)
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Appendix 22. The estimated number of fish hardedtarvest rates, and angler effort in the Muskegimer during 2003, from Croton
Dam to the DNR Access Site in Newaygo (Site 15hcditainty values (two standard errors) are givgpairentheses.

DNR
Muskegon River Angler Survey Report, 1985-2005

Species Rate February March April May June July gust September October November December Season
Brown trout 0.0086 7 0 353 474 361 458 121 185 40 0 0 1,999
(0.0299) (14) 0) (483) (513) (438) (721) (187) 2723 (81) 0) 0) (2,660)
Chinook salmon  0.0206 0 0 0 0 0 0 0 32 4,629 132 0 4,793
(0.0431) 0) 0) 0) 0) 0) 0) 0) (61) (3,504) (261) 0) (3,826)
Northern Pike 0.0000 0 8 0 0 0 0 0 0 0 0 0 8
(0.0002) (0) (15) 0) ) ) (0) ) ) (0) (0) ) (15)
Other 0.0024 0 547 0 0 0 0 0 0 0 0 0 547
(0.0069) (0) (609) 0) ) ) (0) ) ) (0) ) 0) (609)
Rainbow trout 0.0726 22 249 3,720 1,384 2,055 3,0161,972 1,043 2,100 1,273 38 16,872
(0.1888) (40) (278) (2,636) (1,174) (2,665) (3,063(2,008) (1,393) (2,322) (1,132) (60) (16,771)
Rock bass 0.0015 0 0 0 0 0 0 0 0 0 344 0 344
(0.0086) (0) ) ) (0) ) (0) (0) ) (0) (762) 0) (762)
Smallmouth bass  0.0014 0 0 0 153 0 151 28 0 0 0 0 31 3
(0.0061) 0) ) ) (306) ) (180) (59) (0) ) (0) (0) (545)
Yellow perch 0.0010 0 0 0 0 0 0 0 0 238 0 0 238
(0.0055) ) ) ()] 0 ) 0 0 ©) (487) ) ) (487)
Total 0.1082 28 803 4,073 2,011 2,416 3,625 2,121 254 7,007 1,748 38 25,130
(0.2890) (55) (902) (3,119) (1,993) (3,103) (3,965)2,254) (1,676) (6,394) (2,155) (60) (25,675)
Angler hours 1,459 13,497 56,096 21,090 18,054 @0,1 11,229 13,442 54,210 19,676 3,426 232,279
(1,373)  (5,794) (19,543) (11,040) (5,607) (12,31G%,146) (3,696) (16,327) (7,030) (1,976)  (88,843)
Angler trips 409 3,891 12,966 4,790 3,816 6,138 53,8 4,069 10,756 4,546 766 55,998
(393) (1,818) (4,699) (2,645) (1,669) (4,065) (BBl (1,372) (3,617)  (1,783) (506) (24,380)
Angler Days 353 3,276 11,438 4,293 3,509 5,852 B, 71 4,069 10,756 4,546 766 52,571
(337) (1,568) (4,297) (2,420) (1,571) (3,788) (Hy9 (1,372) (3,617)  (1,783) (506) (23,052)
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Appendix 23. The estimated number of fish releassldase rates, and total catclthe Muskegon River during 2003, from Croton Dam
the DNR Access Site in Newaygo (Site 151). Uncetyaralues (two standard errors) are given in pheses.

Species Rate February March  April May June July gusi September October November December Season
Brown trout 0.0153 35 155 314 322 293 949 268 437 58 2 507 18 3,557
(0.0578) (66) (180) (357) (433) (311) (1,406) (p48 (713) (449) (643) (32) (5,137)
Chinook salmon  0.0386 0 0 0 0 0 0 0 32 8,647 281 0 8,960
(0.0836) 0) 0) 0) 0) 0) 0) 0) (70) (6,795) (558) 0) (7,423)
Rainbow trout 0.1237 78 1,363 5,285 2,688 3,159 84,0 1,321 1,623 6,235 3,097 799 28,732
(0.3309) (114) (1,718) (3,819) (3,282) (2,822) 9M) (2,292) (1,974) (5,765) (1,971) (654) (29,402)
Smallmouth bass  0.0018 0 0 0 0 289 38 47 0 0 41 0 14 4
(0.0083) ) ) 0 0 (474) (75 (100 ) © (88 ) (737)
Total release 0.1794 113 1,518 5,599 3,010 3,741 0714, 1,636 2,092 15,140 3,927 817 41,663
(0.4806) (179) (1,899) (4,176) (3,715) (3,607) Wy (2,939) (2,756) (13,009) (3,259) (686) (42,700)
Total harvest 0.1082 28 803 4,073 2,011 2,416 3,622,121 1,259 7,007 1,748 38 25,130
(0.2890) (55) (902) (3,119) (1,993) (3,103) (3,965p,254) (1,676) (6,394) (2,155) (60) (25,675)
Total catch 0.2876 141 2,321 9,672 5,021 6,157 67,693,757 3,350 22,147 5,675 855 66,793
(0.5970)  (188)  (2,595) (5,343) (4,517) (5,152) 48D (3,830) (3,448) (14,805)  (4,431) (690) (53,043)
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Appendix 24. The estimated number of fish hardkdtarvest rates, and angler effort in the MuskeRgjmer during 2003, from the DNR
Access Site in Newaygo to Muskegon Lake (Site 188gertainty values (two standard errors) are giwgrarentheses. A dash indicates

no survey was conducted.

Species Rate February March  April May June July gusi September October November December Season
Chinook salmon  0.0276 0 0 0 - - 713 210 188 0 111
(0.0602) (0) 0) 0) - - (568) (295) (366) 0) (1,229)
Northern Pike 0.0003 0 0 12 - - 0 0 0 0 12
(0.0014) - ) ©) 28 - - - ©) ©) ) ) (28)
Other 0.0093 - 375 0 0 - - - 0 0 0 0 375
(0.0338) (689) ©) ) ) ) ) ) @8
Rainbow trout 0.0563 75 154 264 - - - 0 400 1,036 337 2,266
(0.1230) (100) (209) (279) - - - (0) (602) (918) (401) (2,509)
Smallmouth bass  0.0005 0 0 0 - - - 0 20 0 0 20
(0.0021) )] ©) ) - - ) (43) ) ) (43)
Total 0.0940 451 154 276 - - - 713 630 1,223 337 3,785
(0.2205) (790) (209) (307 - - - (568) (939) @42 (401) (4,498)
Angler hours 1,866 12,144 1,486 - - 4,286 9,914 7,913 2,669 40,277
(1,911) (6,758) (746) - - (2,033) (3,598) (BB2  (1,526)  (20,398)
Angler trips 654 4,842 498 - - - 1,122 2,447 1,92 674 12,157
(733)  (3,161) (318) - - (616) (863) (1,159) 81 (7,263)
Angler Days 654 4,719 498 - - 1,122 2,447 1,921 674 12,034
(733)  (3,122) (318) - - (616) (863) (1,159) Bl (7,224
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Appendix 25. The estimated number of fish releassdase rates, and total catclthe Muskegon River during 2003, from the DNR
Access Site in Newaygo to Muskegon Lake (Site 188gertainty values (two standard errors) are giwgrarentheses. A dash indicates

no survey was conducted.
Species Rate February March  April May June July gusi September October November December Season
Chinook salmon 0.0268 0 0 0 - - 0 1,048 31 0 08a,
(0.0764) (0) 0) (0) - - 0) (1,495) (64) 0) (1,559)
Rainbow trout 0.0368 0 866 12 - - 0 150 438 18 1,484
(0.1491) (0) (2,087) (19) - (0) (339) (557) (39) (3,042)
Smallmouth bass  0.0008 0 31 0 - 0 0 0 0 31
(0.0031) )] (64) )] - ) ) ) ) (64)
Total release 0.0644 0 897 12 - 0 1,198 469 8 1 259
(0.2287) 0) (2,151) (19 - (0) (1,835) (621) (39) (4,664)
Total harvest 0.0940 451 154 276 - 713 630 223, 337 3,785
(0.2205) (790)  (209) (307 - (568) (939) @42 (401) (4,498)
Total catch 0.1584 451 1,051 288 - 713 1,828 1,692 355 6,379
(0.3889) (790) (2,161) (308) (568) (2,258) (1,445) (402) (7,932)
Printed: 12086
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Appendix 26. The estimated number of fish hardedtarvest rates, and angler effort in the Muskegimer during 2004, from Croton

Dam to the DNR Access Site in Newaygo (Site 15hcditainty values (two standard errors) are givgpairentheses.

Species Rate February March April May June July gust September October November December Season
Brown trout 0.0093 0 0 423 408 733 332 245 42 0 0 0 2,183
(0.0353) 0) 0) (724) (577) (656) (430) (429) X87 0) 0) 0) (2,903)
Chinook salmon 0.0257 0 0 0 0 0 0 0 199 5,860 0 0 ,05%
(0.0415) (0) (0) (0) (0) (0) (0) (0) (212) (3.197)  (0) (0) (3,410)
Other 0.0002 0 0 43 0 0 0 0 0 0 0 0 43
(0.0011) (0) (0) (87) (0) (0) (0) (0) (0) (0) (0) (0) (87)
Rainbow trout 0.0508 389 902 4,154 585 2,693 1,247561 495 407 269 281 11,982
(0.1365) (454) (915) (2,591) (480) (2,568) (1,835)458) (579) (769) (251) (318) (11,219)
Smallmouth bass  0.0016 0 0 0 0 134 122 116 0 0 0 0 373
(0.0076) (0) (0) (0) (0) (233)  (254)  (141) (0) (0) (0) (0) (628)
Walleye 0.0004 0 0 0 0 0 0 58 0 0 26 0 84
(0.0022) (0) (0) (0) (0) (0) (0) (126) (0) (0) (51 (0) 177)
Yellow perch 0.0014 0 0 0 0 329 0 0 0 0 0 0 329
(0.0080) (0) (0) (0) (0) (658) (0) () (0) (0) () (0) (658)
Total 0.0893 389 902 4,620 993 3,890 1,702 980 736 6,266 294 281 21,053
(0.2322) (454) (915) (3,402) (1,057) (4,115) (2)p2q1,154) (878) (3,967) (302) (318) (19,082)
Angler hours 5,594 16,699 58,969 10,849 19,694 9M1,813,337 17,415 50,129 17,814 3,339 235,738
(3,449) (9,023) (15,157) (7,069) (6,238) (7,569),374) (6,421) (13,431) (5,433) (2,031) (82,191)
Angler trips 1,374 4,999 14,264 3,109 5,560 6,014 ,044 4,251 12,176 4,208 764 60,763
(864) (2,922) (4,276) (2,498) (2,146) (2,510) (BB9 (2,120)  (3,548)  (1,871) (319)  (25,473)
Angler Days 1,274 4,563 12,618 2,764 5,052 5,412 8431, 4,251 12,176 4,208 764 56,922
(795)  (2,768) (4,058) (2,251) (2,051) (2,309) (BB2 (2,120) (3,548)  (1,871) (319)  (24,419)
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Appendix 27. The estimated number of fish releassldase rates, and total catclthe Muskegon River during 2004, from Croton Dam
the DNR Access Site in Newaygo (Site 151). Uncetyaralues (two standard errors) are given in pheses.

Muskegon River Angler Survey Report, 1985-2005

Species Rate February March  April May June July gusi September October November December Season
Brown trout 0.0216 150 288 1,405 205 949 177 331 7 68 246 549 113 5,101
(0.0822) (219) (418) (1,740) (248) (1,047) (294) 473) (1,035) (365) (732) (185) (6,756)
Chinook salmon 0.0584 0 0 0 0 0 0 0 42 13,613 114 0 13,770
(0.1051) 0) 0) 0) 0) 0) 0) 0) (83) (8,394) (157) 0) (8,635)
Northern Pike 0.0001 0 0 0 0 0 0 29 0 0 0 0 29
(0.0008) (0) (0) (0) (0) (0) (0) (63) (0) (0) (0) (0) (63)
Rainbow trout 0.0906 848 539 7,183 1,135 4,043 2,741,091 474 1,516 2,276 514 21,360
(0.2200) (1,051) (582) (4,313) (964) (3,262) (Ty7 (1,439) (658) (1,838) (1,755) (440) (18,080)
Smallmouth bass  0.0029 0 0 0 0 47 172 467 0 0 0 0 85 6
(0.0128) (0) (0) (0) (0) (64) (332)  (654) (0) (0) (0) (0) (1,050)
Walleye 0.0061 0 0 1,383 0 0 0 58 0 0 0 0 1,441
(0.0195) (0) (0) (1475 (0 (0) (0) (126) 0) (0) (0) (0) (1,600)
Total release 0.1798 998 827 9,971 1,339 5,039 12,091,976 1,203 15,376 2,939 627 42,386
(0.4402) (1,270) (1,000) (7,528) (1,212) (4,373).,408) (2,754) (1,776) (10,597) (2,645) (626) (38,18
Total harvest 0.0893 389 902 4,620 993 3,890 1,702980 736 6,266 294 281 21,053
(0.2322) (454) (915) (3,402) (1,057) (4,115) (2)271,154) (878) (3,967) (302) (318) (19,082)
Total catch 0.2691 1,387 1,729 14592 2,332 8,928,798 2,956 1,939 21,642 3,234 908 63,439
(0.5317) (1,373) (1,504) (8,493) (1,705) (6,420),768) (3,175) (2,400)  (11,426) (2,725) (729) (43)70
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Appendix 28. The estimated number of fish hardbdtarvest rates, and angler effort in the MuskeRjmer during 2004, from the DNR
Access Site in Newaygo to Muskegon Lake (Site 188gertainty values (two standard errors) are giwgrarentheses. A dash indicates

no survey was conducted.

Species Rate February March  April May July gusi  September October November December
Chinook salmon  0.0395 - 0 0 0 - - 0 1,607 0 0 01,6
(0.0500) - ) ) ) - ©) (1,092) ) 0 1,092
Rainbow trout 0.0537 109 219 0 - - 0 0 1,523 133 2,182
(0.0713) - (136) (309) (0) - - (0) 0) (746) &6 (1,557)
Walleye 0.0049 118 0 83 - - 0 0 0 0 201
(0.0140) - (188) 0 (117) - - ) ) ©) ) 305)
Total 0.0982 227 219 83 - - 0 1,607 1,523 331,996
(0.1353) - (324) (309) (117) - - (0) (1,092) (746 (366) (2,954)
Angler hours - 7,680 6,528 747 - - 4,188 9,713 930, 1,843 40,629
(5,498) (3,547) (465) - (1,685) (6,158) ({5 (1,427)  (21,835)
Angler trips 2,754 2,682 166 - 1,344 2,754 055, 341 12,096
(2,375) (1,474) (151) - (544) (806) (723) 8§26  (6,336)
Angler Days - 2,754 2,682 166 - 1,344 2,754 58,0 341 12,096
(2,375) (1,474) (151) (544) (806) (723) 8§26  (6,336)
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Appendix 29. The estimated number of fish releassdase rates, and total catclthe Muskegon River during 2004, from the DNR
Access Site in Newaygo to Muskegon Lake (Site 188gertainty values (two standard errors) are giwgrarentheses. A dash indicates

Muskegon River Angler Survey Report, 1985-2005

no survey was conducted.

Species Rate February March Aprii May June July gusi September October November December Season

Rainbow trout 0.0192 - 0 110 0 - - - 0 185 469 15 787
(0.0489) - (0) (224) (0) - - - 0) (427) (386) {30 (1,067)

Smallmouth bass  0.0064 - 0 219 41 - - - 0 0 0 0 261
(0.0207) - 0 (3%4) (9 - - - ©) ) ) ) 52

Total release 0.0256 - 0 329 41 - - - 0 185 469 15 1,039
(0.0696) - 0) (618) (59) - - - 0) (427) (386) 30  (1,519)

Total harvest 0.0982 - 227 219 83 - - - 0 1,607 23,5 331 3,990
(0.1353) - (324) (309) (117) - - - (0) (1,092) (746 (366) (2,954)

Total catch 0.1238 - 227 548 124 - - - 0 1,791 2,99 346 5,029
(0.1832) - (324) (776) (176) - - - (0) (1,519) (840 (367) (4,001)
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Appendix 30. The estimated number of fish hardedtarvest rates, and angler effort in the Muskegimer during 2005, from Croton
Dam to the DNR Access Site in Newaygo (Site 15hcditainty values (two standard errors) are givgpairentheses.

Species Rate February March April May June July gust September October November December Season
Brown trout 0.0069 0 0 47 247 543 337 318 103 0 0 0 1,595
(0.0296) 0) 0) (95) (290) (971) (404) (583) (217 0) 0) 0) (2,560)
Chinook salmon 0.0140 0 0 0 0 0 0 0 215 3,018 0 0 233
(0.0333) 0) 0) 0) 0) 0) 0) 0) (349) (2,532) (0) 0) (2,882)
Northern Pike 0.0002 44 0 0 0 0 0 0 0 0 0 0 44
(0.0008)  (73) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (73)
Pumpkinseed 0.0007 0 0 0 0 0 0 167 0 0 0 0 167
(0.0039) (0) (0) (0) (0) (0) (0) (340) (0) (0) (0) (0) (340)
Rainbow trout 0.0816 121 92 4,125 1,340 1,922 3,3625,447 492 200 1,574 108 18,783
(0.2889) (120) (88) (2,830) (1,408) (2,006) (3)09§12,504) (700) (200) (1,910) (167) (25,029)
Rock bass 0.0005 0 0 0 0 0 106 0 0 0 0 0 106
(0.0026) (0) (0) (0) (0) (0) (229) (0) (0) (0) (0) (0) (229)
Smallmouth bass  0.0007 0 0 0 0 0 159 0 0 0 0 0 159
(0.0028) (0) (0) (0) (0) (0) (243) (0) (0) (0) (0) (0) (243)
Walleye 0.0001 27 0 0 0 0 0 0 0 0 0 0 27
(0.0006)  (54) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (54)
Yellow perch 0.0024 80 0 0 0 0 0 0 464 0 0 0 543
(0.0119)  (166) (0) ) () (0) (0) 9) (868) 0) 0)( (0) (1,035)
Total 0.1072 271 92 4,173 1,587 2,465 3,963 5932 274 3,218 1,574 108 24,656
(0.3745) (413) (88) (2,925) (1,698) (2,977) (3,974)3,427) (2,135) (2,732) (1,910) (167) (32,444)
Angler hours 2,841 9,347 58,082 22,039 18,044 A,1315,235 12,196 48,598 19,259 3,323 230,100
(1,544) (4,101) (20,096) (8,871) (8,040) (9,425) ,3%M) (4,018) (14,971) (8,022) (2,201) (86,639)
Angler trips 729 1,988 10,249 5,754 4,857 6,565 9B,7 3,355 11,809 3,923 660 55,685
(448)  (1,012) (3,903) (2,599) (2,447) (3,274) (BP5 (1,385) (3,891)  (2,026) (486) (24,528)
Angler Days 729 1,960 9,818 5,608 4,267 5,692 5,098 3,355 11,809 3,923 660 52,918
(448)  (1,003) (3,760) (2,570) (2,261) (2,920) (BBl (1,385) (3,891)  (2,026) (486) (23,563)
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Appendix 31. The estimated number of fish releassldase rates, and total catclthe Muskegon River during 2005, from Croton Dam
the DNR Access Site in Newaygo (Site 151). Uncetyaralues (two standard errors) are given in pheses.

Muskegon River Angler Survey Report, 1985-2005

Species Rate February March April May June July gusi September October November December  Season
Brown trout 0.0742 26 66 955 2,798 3,813 3,373 2,13 1,629 1,296 1,851 125 17,063
(0.1824) (29) (89) (892) (2,837) (2,928)  (3,345) 1,208) (1,089) (1,275) (1,899) (120) (15,801)
Chinook salmon 0.0431 0 0 0 0 0 0 0 0 8,927 984 0 ,911
(0.0895) (0) (0) (0) (0) (0) (0) (0) (0) (6,602) 1,152) (0) (7,754)
Largemouth bass  0.0005 0 0 0 0 125 0 0 0 0 0 0 125
(0.0038) (0) (0) (0) (0) (327) (0) (0) (0) (0) (0) (0) (327)
Northern Pike 0.0002 44 0 0 0 0 0 0 0 0 0 0 44
(0.0010)  (89) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (89)
Rainbow trout 0.7482 86 492 17,534 47,332 38,249 25 17,570 11,666 3,371 4,786 822 172,167
(1.2160) (73) (391) (7,843) (28,981) (24,929) B8BY) (9,572) (8,194) (2,512) (2,709) (788) (105)352
Smallmouth bass  0.0304 0 0 0 0 341 5,087 1,046 532 0 0 0 7,006
(0.0854) 0) 0) 0) 0) (540) (4,954) (1,350) 55 0) 0) 0) (7,397)
Walleye 0.0037 0 0 854 0 0 0 0 0 0 0 0 854
(0.0172) (0) (0)  (1.488) (0) (0) 0) (0) (0) 9) 0)( (0) (1,488)
Total release 0.9003 156 558 19,342 50,130 42,5288,719 19,748 13,827 13,594 7,620 947 207,169
(1.5952) (191) (480) (10,223) (31,818) (28,724) ,65B) (12,220) (9,834) (10,388) (5,760) (908) (288)
Total harvest 0.1072 271 92 4,173 1,587 2,465 3,9635,932 1,274 3,218 1,574 108 24,656
(0.3745) (413) (88) (2,925) (1,698) (2,977) (3,974)13,427) (2,135) (2,732) (1,910) (167) (32,444)
Total catch 1.0075 427 650 23,515 51,717 44993 682, 25,680 15,101 16,812 9,195 1,054 231,825
(1.7339)  (512)  (490) (10,741) (31,889) (29,292) ,(28) (19,524) (11,130) (10,892)  (6,651) (925) (230)
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Appendix 32. The estimated number of fish hardbdtarvest rates, and angler effort in the Muskegjmer during 2005, from the DNR
Access Site in Newaygo to Muskegon Lake (Site 188gertainty values (two standard errors) are giwgrarentheses. A dash indicates

no survey was conducted.

Species Rate February March Aprii May June July gust September October November December Season
Northern Pike  0.0085 105 - - - - - - 0 0 105
(0.0181) (153) - - - - (0) (0) (153)
Rainbow trout  0.0644 105 - 603 85 793
(0.0970) (145) - - - - (675) ) (820)
Walleye 0.0085 105 0 0 105
(0.0181) (153) - - - - (0) (0) (153)
Total 0.0815 315 - - 603 85 1,003
(0.1332) (451) - - - (675) 0) (1,126)
Angler hours 5,523 6,316 468 12,307
(3,950) (4,504) (0) (8,453)
Angler trips 2,348 - - - - 1,160 85 3,592
(553) (897) 0) (1,450)
Angler Days 2,348 - - 1,160 85 3,592
(553) (897) 0) (1,450)
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Appendix 33. The estimated number of fish releassdase rates, and total catclthe Muskegon River during 2005, from the DNR
Access Site in Newaygo to Muskegon Lake (Site 188gertainty values (two standard errors) are giwgrarentheses. A dash indicates
no survey was conducted.

Muskegon River Angler Survey Report, 1985-2005

Species Rate February March Aprii May June July gusi September October November December Season
Northern Pike  0.0028 - 35 - - - - - - - 0 0 35
(0.0086) - (73) - - - - - - - 0) (0) (73)
Rainbow trout  0.0587 - 70 - - - - - - - 653 0 723
(0.1255) - (135) - - - - - - - (926) 0) (1,061)
Total release 0.0616 - 105 - - - - - - - 653 0 758
(0.1341) - (208) - - - - - - - (926) (9] (1,134)
Total harvest 0.0815 - 315 - - - - - - - 603 85 0B0O
(0.1332) - (451) - - - - - - - (675) ()] (1,126)
Total catch 0.1430 - 420 - - - - - - - 1,255 85 6D7
(0.1971) - (521) - - - - - - - (1,145) 0) (1,666)
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