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SUMMARY

This report presents data collected from all mamtpactivities in Noxon Rapids (Noxon) and

Cabinet Gorge reservoirs from 2013-2015 and alss data collected back to 1999. Much of

this work was funded by Avista as part of the Ratiomal Fishery Enhancement Project of the
Clark Fork Settlement Agreement (1999).

Annual fall gillnetting in Noxon and Cabinet Gongeservoirs continues to provide the most
comprehensive index of relative abundance of fpgces in both reservoirs. Total numbers of
fish captured in gillnets in Noxon Reservoir hawereased over the past four years. This is in
contrast to the trend observed from 2000-2011.0Rkecatches of Yellow Perdberca

flavescens and Pumpkinseeldepomis gibbosus in recent years have contributed substantially to
the reversal of this trend. Other trends previpo$iserved, such as the increase in certain non-
native predators have continued, while decline®ltntinued in many native forage species
such as Peamoutylochelius caurinus, Northern Pikeminnowrtychochelius oregonensis, and
Largescale SuckefGatostomus macrochelius. Little to no recruitment of Peamouth and
Largescale Suckers has occurred recently in NoxaseRoir based on our analysis of length
frequency distributions for these species. In GabGorge Reservoir, catch rates were three to
four times lower than catch rates in Noxon, maknegds less obvious. However, catch rates of
several native species such as Largescale Suakgfdathern Pikeminnow actually increased
in 2015. Additionally, non-native predators in @Gat Gorge were sampled less frequently than
in Noxon.

Between 2013 and 2015, growth of age-0 Largemoa#sHicropterus salmoides was variable.
The mean length of fall caught age-0 LargemouthsBess highest in 2013 which likely
translated into a strong cohort from that yearspe low flows, warmer temperatures, and
higher early season growth, mean October lengtmaicapproach 70 mm in 2015. It appears
that the larger bass sampled early in the year netreresent during later sampling events.
Objectives and sampling design for bass recruitmeaattitoring should be re-evaluated for the
future and include tabulations of catch per urfivrefof all captured species. Additional capture
methods should also be investigated in order tecéffely sample dense stands of macrophytes.

Noxon Reservoir currently hosts more permitted bassiaments than any waterbody in the
state. The mean length and percent quality fi87@mm) checked in for both species of bass
increased between 2013 and 2015. In 2015, megthleha tournament caught bass was the
highest for both species since 2003. The propodicSmallmouth Basklicropterus dolomieu
checked in at tournaments has also increased friom af 17% in 2010 and 2011 to almost 40%
in 2015.

Spring sampling of illegally introduced Walle$ander vitreus was conducted in Noxon
Reservoir during each year between 2013 and 2QHich rates varied greatly between all three
years. In 2014, cool water temperatures and adheke-3 males kept catch rates low. Total



catch per unit effort and female catch per unibfivas highest in 2013, and peaked in late-
April. In 2015, catch per unit effort was highesteiarly-May.

Finally, results from two of three contracted sagdielated to Walleye in Noxon Reservoir
indicate that by themselves, Walleye may not inseda a level which dominates the fish
assemblage of Noxon Reservoir. The current Noighrefy has a more balanced relationship of
prey and predator species than was present in ih@imeties. However, as a group, non-native
predators in Noxon could potentially reach levelsol may jeopardize the existing sport fishery
and native salmonid restoration efforts. Becaugseifip food-web interactions are not
understood, the threshold at which this may ocsumknown. The economic analysis on the
potential effect of the illegal introduction of W&je to Noxon Reservoir is currently being
reviewed.

Recommendations for future actions include: 1) @met additional Walleye sampling in order
to collect adequate sample sizes, evaluate yess-steength, and evaluate gear effectiveness.
Potentially include different sampling techniquesaacomparative for gear efficiency.

Additional consideration should be put into samgplilesign which may provide a more thorough
understanding of overall population size; 2) Docotmeimbers of all fish sampled during beach
seine events in order to traCkf of age-0 Largemouth Bass and prey species fishtowe.
Additional sampling gears should be considerede@safly for sampling in dense stands of
macrophytes.



INTRODUCTION

This study plan was originally approved by the €laork Management Committee (MC) in
March 2001 as part of the overall 2001 and 2002uahimplementation Plans for Appendix B,
the Montana Tributary Habitat of the AcquisitiordaRecreational Fishery Enhancement
Program of the Clark Fork Settlement Agreement $fviL999). The Montana Tributary Habitat
Acquisition and Recreational Fishery Enhancemeogjifam is funded by Avista Corporation
(Avista) pursuant to conditions of an operatingtise, issued by the Federal Energy Regulatory
Commission (FERC), allowing continued operatiorCabinet Gorge and Noxon Rapids
Hydroelectric Projects. This program is intendedffset the power peaking and reservoir
operational impacts of Cabinet Gorge and Noxon &aplams to native salmonid species and
recreational fisheries, through tributary habitajasition, watershed restoration and
enhancement, and recreational fishery monitorirdyraanagement support.

Since the construction of Noxon Rapids and Calfswyge Dams in the 1950’s, fisheries
management on the reservoirs has varied consiger&bolr a thorough review of historical
reservoir management activities, see previous tegbiuston 1985, Horn and Tholl 2010).
Current management on the reservoirs consists ynaimhonitoring and the use of general
regional regulations for all species except basNoxon Rapids Reservoir (hereafter: Noxon),
there is a special regulation to protect spawnegsbwhich differs from the general western
district regulation. In order to protect spawnlraygemouth Baskicropterus salmoides and
Smallmouth BasMicropterus dolomieu, only one fish greater than 533 mm (21 inches) beay
kept between June 15 and July 15, whereas fiveofisimy size may be kept the rest of the year.
Prior to 2005, this closure ran from May 15 throdgime 30, which was more consistent with the
current general western district regulation (tf8aturday in May through June 30). This
regulation change was based on findings by S&2f#3J) that age-0 Largemouth Bass in Noxon
Reservoir began to hatch between June 21 and Jyiigg low and high water years,
respectively. Incubation of Largemouth Bass eglges between three to five days (Scott and
Crossman 1973), so it was assumed that even omwhkier years, spawning began after June 15.
Up until 2015, the closure on Cabinet Gorge Resehanl been managed under general
regulations (i.e., third Saturday in May througind30). However, due to the similar water
temperatures between Noxon and Cabinet Gorge mseand the desire to form more
consistent regulations on the lower Clark Fork Ri@abinet Gorge Reservoir is now managed
with the closure from June 15-July 15 beginnin@®i.6 (FWP 2016).

Noxon and Cabinet Gorge reservoirs (Figure 1) didemerge as relevant fisheries until the
1980’s. At that time, the establishment of botingeanouth and Smallmouth Bass populations
was facilitated by a cooperative agreement betvaegier groups, Montana Fish Wildlife and
Parks (FWP), and Avista that eliminated large whaeel fluctuations. Since that time, annual
fishing pressure has drastically increased fromuaB00 angler days per year on Noxon in 1982
to almost 33,000 angler days in 2013 (FWP 201Based on angler mail-in surveys (FWP
2014) and a recent creel survey (Blakhefreparation), bass species remain a popular target,
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as well as Northern Pikesox lucius and Yellow Perclierca flavescens. For 2016, there are
bass tournaments scheduled on seven separate wiedkethe open water season in Noxon
Reservaoir.

WalleyeSander vitreus were illegally introduced into Noxon Reservoirtive 1980s or early
1990s (WWP 1995, Horn and Tholl 2010). Since 2@0€ population of Walleye has become
self-sustaining and has increased in relative atogl Stemming from the illegal introduction
in Noxon Reservoir, Walleye have since become &sledal in the downstream waterbodies of
Cabinet Gorge Reservoir, Lake Pend Oreille, ID, twedPend Oreille River, ID and WA. Based
on information obtained during a previous telemstody (Horn et. al 2009), Montana Fish,
Wildlife and Parks (FWP) began spring surveys falMye on suspected spawning grounds in
2012. This work has continued through 2015, prilypaising nighttime jet-boat electrofishing.

In February, 2013, FWP released an Environmentaégsment (EA) which proposed an
Investigation of Walleye Suppression in Noxon Ragieservoir (FWP 2013a). The need for
such an action was cited as: 1) The illegal nabfitbe introduction and the existing state laws to
act upon such an introduction, 2) Perceived deegeimsreservoir prey populations, and 3)
Perceived threats to existing native and sporefigis in Noxon. Primary objectives for this
project were: 1) Suppress Walleye in Noxon Resemeamninimize future impacts to the sport
and native fisheries and conform with Montana’sgll and Unauthorized Introductions of
Aquatic Species policy, 2) Evaluate the effectiveanef individual suppression techniques,
location, and timing, and 3) Evaluate the effecte®s of suppression efforts. However, this
proposal was met with significant opposition andume, 2013, FWP issued a decision notice
stating that further research was needed beforerammagement action could be considered
(FWP 2013b). Since that time, FWP has begun toesddsome of the significant issues raised
during the EA process, as well as beginning to anseme of the EA’s original questions.

Specifically, in 2014 and 2015 three studies wergracted with outside researchers in order to
update existing literature and potentially prethe future of the reservoir fisheries. Dr. Bob
Bramblett and Dr. Alexander Zale from Montana Staméversity were contracted to update the
four case histories used in the original EnvirontakAssessment of the introduction of Walleye
beyond their current range in Montana (Colby anatdu1989). During the Noxon Reservoir
Walleye EA process, FWP received many commentmaigi that this report was outdated.
Bramblett and Zale (2016) provided current inforimraon the original case histories with the
addition of the recently changed Canyon Ferry Resefishery. They also provided current
biological data and the status of nine Walleye pafjpans throughout Montana.

A second contract was awarded to Dr. Dennis Scahi@@and Dr. Youngtaik Lim of the
University of Idaho in order to create a predictimedel which examines the potential future
effects of a Walleye population left unchecked wxbin. This project was similar to McMahon
(1992) which applied the biological requirementd aharacteristics of Walleye to the existing
physical conditions of Canyon Ferry Reservoir idesrto predict the future should Walleye be
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introduced. Finally and partially based on thealiings of Scarnecchia and Lim (2016), an
economic study was contracted with Dr. John Duffeehd Dr. Chris Neher from the University
of Montana. The objective of this study was torgiig the value of the current fishery in
Noxon Reservoir and contrast with predicted fufigieeries for an estimate of potential
economic gain or loss.

In addition to these outside work products, FWPdmaginued to answer questions with its own
research. In 2014 and 2015, a Walleye study psmaxeated and distributed which outlined
FWPs specific Walleye sampling goals and objectfeeshe current year. These study plans
aimed to help FWP answer questions related to oapficiency using different techniques,
relative year-class strength, female fecundityJ@ngxploitation, and an estimate of effective
population size of breeding Walleye in Noxon ResgrvAs previously mentioned, nighttime
boat-mounted electrofishing in the spring continicelse our most effective capture technique
for Walleye in Noxon Reservoir. Additionally, aantitative creel survey was conducted during
the open water fishing season on Noxon and Caklingje reservoirs in 2015 (Blaknay
Preparation). One of the objectives of this creel survey teakok at angler exploitation of
game fish, including Walleye. A previous ice fisfpicreel survey in 2011 and 2012 indicated
that Walleye are not a significant component ofwir@er fishery (Kreiner 2013). Finally, in
order to estimate effective number of breedegg @lWalleye in Noxon, genetic samples from
approximately fifty fish from the 2010 and 2012 odis were collected in 2014 and 2015
(Ruzzante et al. 2016).

Another change in reservoir management since gtetanprehensive report was an update of
consumption guidelines based on recent samplirmgteffor PCBs, dioxins/furans, and mercury.
In 2013, elevated levels of dioxins, furans, andB@ere found in Northern Pike in the middle
Clark Fork River downstream of Missoula (Schmeitgriand Selch 2013). This finding resulted
in a “Do Not Eat” advisory on all Northern Pike aRdinbow TroutOncorhynchus mykiss in

that section of the Clark Fork River. This prontpbgesurvey of common game fish in Noxon
Reservoir in 2014 (Selch 2015). Although levelslioixins, furans, and/or co-planar PCBs were
found in certain size groups of Smallmouth Bassll&Yya, and Northern Pike, only the levels
found in large Northern Pike (>30 inches) warranteate restrictive guidelines over pre-existing
mercury consumption guidelines. However, no |akga@leye were collected (>26 inches)
during this survey. In 2015, based on a five-ywsampling rotation, Noxon and Cabinet Gorge
reservoirs were again sampled in order to updateungconsumption guidelines. In an attempt
to boost sample size over past events and estataisdistent consumption guidelines between
lower Clark Fork Reservoirs, over 360 samples wetlected from both reservoirs in the spring
and fall. These results will be added to existingsumption guidelines and will be available on
FWPs web-site at some point in the future.

Based on current reservoir sampling methods, sattea@o not account for a significant portion
of the Noxon and Cabinet Gorge reservoir fish comityu However, past sampling targeted
cold water bays and other thermal refuges whicklyeed higher catches of salmonids (Huston
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1985, Horn and Tholl 2010). Additionally, betwe2dill and 2015, a fish ladder at Thompson
Falls dam has passed over 2,000 salmonids from iNBeservoir into Thompson Falls
Reservoir (>400 per year). Therefore, one mussicen the current abundance of all salmonids
in the reservoirs, including native Bull Trdsdlvelinus confluentus and Westslope Cutthroat
Trout Oncorhynchus clarki lewisi, to be unknown but higher than detected duringriesr
sampling activities.

Current reservoir monitoring is conducted in bottkbin and Cabinet Gorge reservoirs to assess
trends in fish abundance and species composi#aditional effort is expended to monitor
populations of important recreational value (e.grgemouth and Smallmouth Bass). Specific
objectives of the current reservoir monitoring plegre:

1) Monitor trends in fish populations in Noxon and @b Gorge reservoirs with emphasis
on species of recreational value and potentialgioed of native salmonids which inhabit
the reservoirs.

2) Monitor recruitment and the overall status of tlasdfishery in Noxon Reservoir.

3) Monitor the population and assess capture methbtedllegally introduced Walleye
population in Noxon Reservoir.
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METHODS AND STUDY AREA

FALL GILLNETTING

Gillnet surveys took place annually in Noxon andi@at Gorge reservoirs in early October.
The surveys consisted of 45 overnight gillnetsisetughout both reservoirs. Thirty of these
nets were set in Noxon Reservoir, which was sepdiato two strata. Stratum 1 (NS1)
consisted of 19 gillnet sites in the lower resenvioelow Beaver Creek Bay (Figure 2). The
lower portion of the reservoir was approximatel®d®) surface hectares (78% of total) and
defined by slow moving waters, the presence ofl@Wdlittoral zones and relatively diverse
aguatic habitats. It represented more of a latigssanvironment than the upper reservoir.
Stratum 2 (NS2) was within the upper portion of NeXReservoir, where eleven gillnets were
set overnight (Figure 3). This portion included #irea from Thompson Falls Dam to Beaver
Creek Bay, and represented a more riverine enviemmmCharacteristics within this reach were
variable. In general, water velocity decreasedrardn depth increased further downstream of
Thompson Falls Dam. The riverine portion of NoReservoir was roughly 1,700 hectares
(22% of the total). Fifteen nets were also sélainet Gorge Reservoir (Figure 4), a much
narrower reservoir with a surface area of approtahgal,300 hectares. All net sites in Cabinet
Gorge were summarized and analyzed as one stratum.

Gillnet locations were selected from a larger seagled by WWP (1995) (Figures 2-5). WWP
(1995) distinguished habitat types based on slogeent vegetation, average substrate size, and
water velocity and recognized four specific habiyaes: silt, gravel, cobble/boulder, and
riverine. An additional habitat type entitled “op@ater” was included to represent reservoir
habitat located outside of littoral areas. Annegllication of WWP’s effort was not possible due
to the large number of sampling locations, so doansubset of these sampling locations was
selected for monitoring (N=45). The same sites lHmen sampled annually since 2000, except
for 2001. At that time, annual sampling was deemsszkssary because of the recently
expanding population of illegal Walleye. Sitesyioeisly sampled by Montana Fish, Wildlife
and Parks (FWP) were given preference during setediowever, a majority of the sites
previously monitored by FWP were located in coldwaites to monitor trout abundance.
Coldwater sites, such as the mouth of tributanese intentionally avoided in these sampling
efforts to reduce Bull Trout by-catch and mortality

Nylon multifilament experimental sinking gillnetseve used during all gillnetting efforts. These
nets are 38 m (125 ft) long and 1.8 m (6 ft) deép ¥ive separate 7.6 m (25 ft) panels
consisting of 1.9 cm (34 inch), 2.5 cm (1 inch), 82 (1% inch), 3.8 cm (1¥2 inch), and 5.1 cm

(2 inch) square mesh. The length and mesh sizéesé nets were identical to those used by
FWP to monitor Noxon and Cabinet Gorge reservoithé past and also maintain the same
specifications of standard experimental gillnetsduhroughout Montana. These mesh sizes are
slightly different than those used by WWP (1995).



Gillnets were set in the afternoon, fished overhigipproximately 19.5 hours) and retrieved the
following morning. Near-shore nets (all nets exdeptopen water sets) were set perpendicular
to the shoreline with the shoreline end of themgted out just far enough to achieve full
vertical extension (1.8 m/6 ft). The small mest® (@m) end of each gillnet was set closest to
shore for all near shore net sets for consistemata recorded included: set and retrieval times,
water temperature, water depth at each end ofindtlatitude / longitude from GPS. Retrieved
gilinets were shuttled to a convenient shorelirmatmn where fish were removed from the nets
and the appropriate data recorded. Processingtofihd nets was conducted by FWP and
Avista personnel with assistance from Universitydatho Fish and Wildlife students and Dr.
Dennis Scarnecchia. Specific data collected fraohdish included species, total length, and
weight. Data was recorded from each individual W#lleye otoliths are currently collected
from all captured Walleye to obtain ages.

Although some variation between net-set duratiaesdxist, nets are set and pulled in an
identical order each year, and therefore vereldthnual variation exists amongst specific net
soak times. Additionally, no meaningful relatiomshetween total soak time and increased
catch rates exists over the fifteen year studyoperiTherefore, all gillnet data was summarized
as total and species-specific catch-per-unit-effoft- i.e., number of fish per gill net night).
Species composition was calculated based on tataber of each species captured and also as
percent of total weight sampled. Historically, VWége ages were determined by counting annuli
on cross sections of dorsal spines, and examimokehb and burnt otoliths. Spines were
sectioned using an Isomet low speed saw, and sexs®ns were read by three individuals
under 40x magnification. Length at age was esgoh&itom this data, but no back-calculation of
length at age was undertaken. In 2012, otolith®wéso removed from all Walleye mortalities
in order to obtain age estimates and were compaitbddorsal spines. Based on discrepancies
between the two techniques, beginning in 2015, otdliths were used for the aging of Walleye
because of the greater confidence associated matmtethod. Total length (mm) and weight (g)
were taken off all fish species captured. Walleygenalso identified to sex. Mean relative
weights (W were calculated for all Smallmouth Bass (Kolaretesl. 1993), Northern Pike
(Anderson and Neuman 1996), and Walleye (Murphglet990) captured in fall gill nets.
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BASS SEINING

Bass recruitment monitoring was conducted annullgwer Noxon Reservoir using beach
seines to collect fish. Such sampling has not lweaducted on Cabinet Gorge Reservoir.
Sampling was conducted using a 15 m (50 ft) lon@ by (10 ft) deep beach seine with 1.0 cm
(3/8 inch) mesh and a 1.2 m (4 ft) by 1.2 m pockaiur sampling events occurred annually:
mid-August, mid-September, early October and mit#e®er. The following sites were sampled
on each occasion: North Shore boat launch, nortloéaailroad trestle downstream of North
Shore, southwest of railroad trestle downstreaiarth Shore, Tuscor Bay, Marten Creek Bay,
Doty Flat, Stevens Creek Bay, and McKay Flats (Fadp). At a minimum, two seine hauls
were made at each site. If a particular haul ewerst deemed ineffective due to snagging or
overly dense vegetation, that haul would be disahd a third attempt made. After each seine
haul, all captured bass were identified to speciesgsured (total length, mm), and weighed (g).
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Figure 5. Beach seining locations for age 0 lamygtimbass in lower Noxon Reservoir.

Size of age-0 Largemouth Bass is considered agiogdf potential over-winter survival (Saffel
2003). Saffel (2000) monitored six year-classeags-0 Largemouth Bass in Noxon Reservoir.
Of these, only the two which had attained a mengtleof 76 mm and 80 mm by October were
successful. The other four had reached mean Iemgt2 mm or less by October. These year
classes were not documented in substantial nunibéne following years and were considered
unsuccessful. Between 2000 and 2003, counts epatties captured during beach seine hauls
were tabulated and lengths and weights of LargemBass and Smallmouth Bass were
collected. Beginning in 2004, no data on specikerdhan Largemouth and Smallmouth Bass
were collected.

BASS TOURNAMENT MONITORING

The status of adult Largemouth and Smallmouth Bagsilations was assessed annually through
the monitoring of bass tournaments on Noxon Regernhio most years, between five and seven
weekend-long bass tournaments occur on Noxon Raseltv 2014, one permitted bass
tournament also occurred on Cabinet Gorge Reseiv@ras not monitored.
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Noxon Reservoir bass tournaments required a minitemgth of 305 mm (12 in) on all fish
brought to weigh in. Therefore, only bass thig iz larger were monitored at tournaments.
Indices which have been collected at Noxon tourmasngince the 1990s include the percentage
of quality fish (fish greater than 380 mm or 15has) weighed in (Gabelhouse 1995), mean
length of fish weighed in (>305 mm), and proportairspecies brought to weigh in

(Smallmouth vs. Largemouth Bass). All tournamératisl on Noxon Reservoir allowed culling
or the replacement of smaller fish captured witgea fish after a limit (usually 5 fish) was
attained, hence a catch rate could not be obtained.

WALLEYE MONITORING

Although Walleye relative abundance and year dasngth is tracked through annual fall
gilinetting, additional sampling was initiated i022. With varying degrees of effort, Walleye
have been monitored using nighttime boat-mountectigfishing during April and May from
2012-2015. The objectives of this sampling wereEvigluate capture techniques for this species;
2) Additional monitoring of year-class strength;&)llection of fish for contaminant studies;

and 4) Relative fecundity measurements. Samptiogtion was chosen based on information
obtained from a previous telemetry study (Hornle2@09) (Figure 6). In some cases, relative
fecundity of female Walleye was estimated by enwatnag total egg numbers in a 1-2 g sample
and extrapolating over the total weight of the gtmaWeights were taken in tenths of a gram.
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Figure 6. Aerial photo of concentrated spring \&al sampling location.
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ANNUAL RESULTS: 2013-2015

FALL GILLNETTING — Noxon Stratum 1

The total number of fish captured in gillnets inINScreased steadily from 721 fish in 2013, to
811 fish in 2014, and 928 fish in 2015 (Tables 1-8gllow Perch accounted for most of this
change as their numbers increased by more thandv@¥%that time period. In 2015, Yellow
Perch comprised almost 50% of the total NS1 ca€tiner notable increases were Pumpkinseed
Lepomis gibbosus (+80%) and the Bullhead group (either yellow adi +423%). Two native
fish continued a discouraging trend with Peamddgtochelius caurinus declining considerably
(65%) and Northern Pikeminnoktychochelius oregonensis remaining steady. Lower numbers
of Northern Pike, Smallmouth Bass, and Walleye veaqgured in NS1 in 2015 than in 2013.

Table 1. Catch rates, associated statistics,ength data for species captured in Noxon Strataharihg gill
netting surveys conducted in 2013. (Abbreviatioresgaven in Appendix A.)

Percent Percentof Mean Mean
Mean fish/net Total# of Total Total Weight Weight Length Length Range
Species (STDEV) caught Catch Weight (9) Range (@) (mm) (mm)
BLBH 0.4 (0.8) 8 1.1% 0.8% 278 142-355 262 220-287
LMB 0.7 (0.9) 13 1.8% 1.0% 219 86-647 231 182-343
LS SU 0.3(0.7) 6 0.8% 2.3% 1122 211-1496 450 272-5
LWF 0.5(1.0) 10 1.4% 2.0% 564 293-1043 384 315-466
NP 2.5(2.0) 48 6.7% 28.1% 1685 504-3736 601 41B-77
NPMN 3.3(2.4) 62 8.6% 17.1% 794 62-1842 420 196-56
PEA 3.7 (3.4) 70 9.7% 8.6% 353 145-509 330 262-382
PUMP 5.6 (6.3) 107 14.8% 2.6% 69 15-160 145 93-190
SMB 3.2 (3.7) 61 8.5% 11.7% 551 47-1187 318 159-419
WCT 0.1(0.2) 1 0.1% 0.1% 353 353-353 320 320-320
WE 1.7 (2.4) 33 4.6% 15.0% 1307 198-3381 466 288-65
YLBH 0.3(0.9) 5 0.7% 0.5% 312 190-430 272 236-300
YP 15.6 (12.9) 297 41.2% 10.1% 98 29-310 198 136-28
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Table 2. Catch rates, associated statistics,ength data for species captured in Noxon Strataharihg gill
netting surveys conducted in 2014. (Abbreviatioresgaven in Appendix A.)

Percent Percentof Mean Mean
Mean fish/net Total# of Total Total Weight Weight Length Length Range
Species (STDEV) caught Catch Weight (9) Range (@) (mm) (mm)
BL BH 0.1(0.2) 1 0.1% 0.2% 437 437-437 294 294-294
BULL 0.1(0.2) 1 0.1% 0.6% 1580 1580-1580 580 580-5
LMB 0.4 (0.8) 7 0.9% 0.4% 131 70-220 205 162-236
LS SU 0.4 (0.6) 7 0.9% 3.8% 1344 980-1855 498 423-5
LWF 0.6 (1.6) 12 1.5% 3.7% 758 270-1025 408 297-478
NP 1.9 (2.3) 36 4.4% 29.6% 2016 405-5028 630 41D-83
NP MN 3.1(3.4) 58 7.2% 14.8% 624 47-1647 380 18p-5
PEA 2.5(3.5) 47 5.8% 7.4% 387 81-595 336 211-400
PUMP 11.1 (10.9) 211 26.0% 4.0% 47 15-151 124 -18
SMB 1.9 (2.8) 37 4.6% 8.1% 538 95-1421 317 204-433
WE 1.5(2.1) 28 3.5% 12.9% 1130 111-2664 465 258-69
YL BH 2.3(2.9) 43 5.3% 4.2% 241 43-525 244 155-320
YP 17.0 (17.8) 323 39.8% 10.3% 78 24-260 182 12D-26

Table 3. Catch rates, associated statisticsleamgih data for species captured in Noxon Stratutaring gill
netting surveys conducted in 2015. (Abbreviatioresgaven in Appendix A.)

Percent Percentof Mean Mean
Mean fish/net Total# of Total Total Weight Weight Length Length Range
Species (STDEV) caught Catch Weight (9) Range (g) (mm) (mm)
BLBH 1.6 (3.9) 31 3.3% 2.7% 225 80-452 245 181-316
LMB 0.6 (1.2) 11 1.2% 0.9% 224 90-726 238 185-361
LSSU 0.5 (0.8) 9 1.0% 5.4% 1568 1000-2550 509 4ID-6
LWF 0.7 (2.3) 14 1.5% 4.1% 770 290-1600 406 293-540
NP 1.6 (1.8) 31 3.3% 23.0% 1947 770-4635 638 5(.-84
NPMN 3.2(3.3) 60 6.5% 16.8% 732 60-2050 401 189-59
PEA 1.3(2.0) 24 2.6% 3.7% 401 156-518 341 255-392
PUMP 9.8 (11.4) 186 20.0% 4.1% 58 16-166 136 92-197
SMB 2.7 (3.6) 52 5.6% 11.9% 600 84-2105 324 172-494
WE 1.2 (2.1) 23 2.5% 11.3% 1283 260-3225 487 312-65
YLBH 1.9 (2.7) 37 4.0% 2.7% 190 49-423 232 149-305
YP 23.7 (22.2) 450 48.5% 13.4% 78 16-258 185 109-27

FALL GILLNETTING — Noxon Stratum 2

Gillnetting in NS2 (Beaver Creek Bay to BirdlandyBaridge) consisted of 11 overnight gill net
sets throughout the sample area in each year bet®343 and 2015. The total number of fish
captured in those nets nearly quadrupled betwe#8 a0d 2015, from 184 in 2013, to 207 in
2014, and finally 427 in 2015 (Figures 4-6). Santio NS1, much of this change could be
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accounted for by substantial increases in speaigs as Yellow Perch (100%), Pumpkinseed
(275%), and the Bullhead group (1,967%). Howewecpntrast to trends in NS1, Northern Pike
and Smallmouth Bass increased dramatically as(#@H2% and 400%, respectively). Walleye
in NS2 increased slightly from 2013 to 2014, butlehed in 2015. Peamouth and Northern
Pikeminnow remained at a consistently low abundance

Table 4. Catch rates, associated statistics|eamgdh data for species captured in Noxon Stratutarihg gill
netting surveys conducted in 201Bbbreviations are given in Appendix A.)

Mean Percent of Percentof Mean Mean Length
fish/net Total # Total Total Weight  Weight Range Length Range
Species  (STDEV) caught Catch Weight (9) (9) (mm) (mm)
BL BH 0.3(0.5) 3 1.6% 0.8% 256 110-332 286 199-384
LL 0.2 (0.4) 2 1.1% 1.2% 553 498-608 394 385-402
LMB 0.1 (0.3) 1 0.5% 0.2% 180 180-180 235 235-235
LS sU 1.2 (1.4) 12 6.5% 13.0% 1028 810-1288 458 -5(BD
LWF 0.9 (1.9) 9 4.9% 7.5% 788 587-1037 441 390-484
NP 2.2 (3.0) 22 12.0% 28.5% 1223 275-4767 516 FB5-7
NP MN 1.1(1.2) 11 6.0% 9.3% 796 306-1267 423 308-5
PEA 1.0(1.6) 10 5.4% 4.2% 394 271-477 342 326-356
PUMP 2.0(4.1) 20 10.9% 1.5% 70 15-144 142 92-183
RB 0.1(0.3) 1 0.5% 0.4% 363 363-363 332 332-332
SMB 0.3(0.7) 3 1.6% 1.3% 421 141-607 291 220-339
WE 1.7 (2.9) 17 9.2% 24.0% 1335 401-3223 473 34%-63
YP 7.3 (11.4) 73 39.7% 8.2% 106 33-281 202 109-280

Table 5. Catch rates, associated statistics,ength data for species captured in Noxon Strataharihg gill
netting surveys conducted in 201Abbreviations are given in Appendix A.)

Mean Percent of Percentof  Mean Mean
fish/net Total # Total Total Weight  Weight Range Length Length
Species  (STDEV) caught Catch Weight (9) (9) (mm) Range (mm)
BULL 0.1(0.3) 1 0.5% 0.7% 870 870-870 508 508-508
LMB 0.1 (0.3) 1 0.5% 0.1% 100 100-100 180 180-180
LS suU 0.9 (1.2) 14 6.8% 13.6% 1211 835-1650 467 -5250
LWF 1.1 (2.3) 16 7.7% 10.1% 783 540-1100 432 390-47
NP 2.1 (2.8) 32 15.5% 38.3% 1491 150-4691 547 aB0D-8
NP MN 0.9 (1.6) 13 6.3% 8.1% 779 56-1545 413 19P-54
PEA 0.5(1.3) 7 3.4% 2.4% 427 260-520 342 301-359
PUMP 2.4 (4.8) 36 17.4% 1.6% 55 15-125 124 90-174
SMB 0.3 (0.7) 4 1.9% 2.3% 714 165-1500 342 237-443
WE 1.3 (2.3) 19 9.2% 14.7% 963 238-2190 432 300-570
YL BH 0.9 (2.4) 13 6.3% 2.9% 278 161-420 258 210-29
YP 3.4 (4.9) 51 24.6% 5.2% 126 35-227 207 138-260
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Table 6. Catch rates, associated statistics,ength data for species captured in Noxon Strataharihg gill
netting surveys conducted in 201Bbbreviations are given in Appendix A.)

Mean Percent of Percentof  Mean Mean Length
fish/net Total # Total Total Weight  Weight Range Length Range
Species  (STDEV) caught Catch Weight (9) (9) (mm) (mm)
BLBH 0.6 (1.8) 7 1.6% 0.8% 180 88-333 220 181-264
LMB 0.3(0.5) 3 0.7% 0.6% 342 31-695 253 135-351
LNSU 0.1(0.3) 1 0.2% 1.0% 1755 1755-1755 516 516-5
LSSU 1.5(1.6) 17 4.0% 12.7% 1251 962-1762 475 BU-
LWF 2.0 (2.6) 22 5.2% 10.8% 827 193-1247 435 238-49
NP 4.6 (4.0) 51 11.9% 36.5% 1201 103-3580 525 -7
NPMN 1.3(2.1) 14 3.3% 8.6% 1032 544-1452 457 380-5
PEA 0.8 (1.0) 9 2.1% 2.4% 440 317-526 353 320-373
PUMP 6.8 (9.2) 75 17.6% 2.3% 51 13-111 130 86-172
SMB 1.4 (3.3) 15 3.5% 6.6% 740 19-1496 351 123-456
WE 1.1(1.2) 12 2.8% 5.0% 706 369-3400 403 358-680
YLBH 5.0 (14.0) 55 12.9% 4.6% 140 42-421 211 141-299
YP 13.3(13.6) 146 34.2% 8.0% 92 31-315 193 128-280

FALL GILLNETTING- Cabinet Gorge Reservoir

Gillnetting in Cabinet Gorge Reservoir consisted Bfannual overnight sets. The total number
of fish captured remained relatively stable betw2@h3 (120) and 2014 (114) but increased
considerably in 2015 (183) (Table 7-9). SimilaNoxon Reservoir, this was largely due to
increases in Yellow Perch and Pumpkinseed. Nuntdfddorthern Pike, Smallmouth Bass, and
Walleye were consistent and low.
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Table 7. Catch rates, associated statistics,emgth data for species captured in Cabinet GorgerReir during
gill netting surveys conducted in 2013. (Abbrewias are given in Appendix A.)

Mean Percent Percentof Mean Mean Length
fish/net Total# of Total Total Weight Weight Length Range
Species  (STDEV) caught  Catch Weight (9) Range (g) (mm) (mm)
EB 0.1 (0.3 1 0.8% 0.2% 97 97-97 221 221-221
LL 0.1 (0.5 2 1.7% 2.2% 70% 30C-110¢ 38: 295-471
LS SL 0.5(1.0 8 6.7% 11.8% 92¢ 83(-106z 452 43€-467
LWF 0.3(0.5 4 3.3% 3.3% 527 362-68C 394 362-42¢
NP 0.7 (1.3 11 9.2% 35.4Y% 202¢ 69-421( 56¢ 23(-77¢
NP MN 14(1.4 21 17.5% 14.9% 447 10C-1277 34z 24(-482
PEA 1217 18 15.0% 5.5% 191 11C-407 271 24(-351
PUMF 0.1 (0.4 2 1.7% 0.2% 62 47E-71F 11€ 89-14:
RB 0.1 (0.3 1 0.8% 1.2% 7771 14€-23¢ 42C 420-42C
SMB 04(1.3 6 5.0% 4.9% 51t 32C 26(-35¢€
WE 0.3(1.0 5 4.2% 14.9% 1871 107¢€-454¢ 55€
YP 2.7 (3.9 41 34.2% 5.6% 8€ 32-144 192

Table 8. Catch rates, associated statistics,ength data for species captured in Cabinet Regetuaing gill
netting surveys conducted in 2014. (Abbreviatiorsgaven in Appendix A.)

Mean Percent of Percent of Mean Mean Length
fish/net Total # Total Total Weight Weight Length Range

Specie (STDEV) caugh Catch (%  Weighi (9) Range (g (mm) (mm)
LL 0.2 (0.8 3 2.6% 7.8% 158( 122(-178C 547 51E-567
LMB 0.1 (0.3 1 0.9% 0.1% 44 44-44 15C 15C-15C
LS SL 0.7 (1.1 11 9.6% 15.1% 832 48C-99C 43€ 395-477
LWF 0.2 (0.8 3 2.6% 2.2% 452 42C-47C 37: 35€-38¢
NP 0.7 (0.8 11 9.6% 27.4% 151z 172-389( 55¢ 314-82C
NP MN 1.7 (2.3 26 22.8% 16.8% 39z 40-135( 32C 14Z2-51¢
PEA 0.3 (0.6 5 4.4% 1.8% 217 127-37C 281 253-33¢
PUMF 0.3(0.8 4 3.5% 0.2% 3C 19-34 113 101-121
RB 0.2 (0.4 3 2.6% 3.7% 741 122-120(C 391 22¢-491
SMB 0.6 (1.1 9 7.9% 9.4% 63z 38-105¢( 331 14¢-38¢
WE 0.5 (0.9 8 7.0% 11.9% 90z 37C-167( 447 35¢-564
YP 2.0 (2.8 30 26.3¥% 3.8% 77 35-21¢€ 182 122-254
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Table 9. Catch rates, associated statistics,ergth data for species captured in Cabinet GorgerReir during
gill netting surveys conducted in 2015. (Abbrewias are given in Appendix A.)

Percent Percent

Fish/Net Total # of Total Total Mean Weight Mean Length

Species (STDDEV) Caught Catch Weight  Weight Range Length Range
LL 0.1 (0.3 1 0.5% 0.2% 154 154-154 26C 26C-26C
LSSuU 1.7(1.5 25 13.7% 31.0% 887 62¢-160( 44z 393532
LWF 0.1 (0.3 1 0.5% 0.9% 632 632-632 42¢€ 42€-42¢
NP 0.7 (0.7 1C 5.5% 26.9% 192¢ 257-370( 614 34E-75C
NPMN 16(1.4 24 13.1% 20.7% 61€ 62-144¢ 36E 201-51¢&
PEA 0.7(1.2 1C 5.5% 3.0% 214 14€-334 282 26(-31¢t
PUMF 1.3(3.2) 18 10.4% 0.9% 34 13-61 114 85-14:
SMB 0.6 (0.8 9 4.9% 7.8% 62C 13€-93: 34k 203-41C
WE 0.2 (0.4 3 1.6% 2.7% 64¢ 391-1117 40E 35(-48E
YP 5.4 (5.9 81 44.3% 5.9% 52 28-232 161 11C-25¢

BASS SEINING

2013

A total of 400 age-0 Largemouth Bass were captdrgthg beach seining in 2013. Mean
lengths ranged from 54.6 mm in mid-September t& @#@n in early October (Table 10). No
sampling occurred in mid-August.

Table 10. Mean lengths (with 95% confidence intks)vaf sampled age-0 Largemouth Bass from beactinggin
Noxon Reservoir, 2013-2015.

201 201¢ 201t
Mean Length 95% | Mean Length 95% | Mean Length 95%
(mm) Cl (mm) Cl (mm) Cl
Mid-Aug N/A 39.:2 4.€ 52.7 1.t
Mid-Sey 546 1.€ 51.t 2.1 60.5 1.€
Early-Oct 57.1 3.4 53.C 2.5 63.2 2.C
Mid-Oct 761 1.¢ N/A 59.1 2.1

2014
A total of 236 age-0 Largemouth Bass were captur@d14. Mean lengths ranged from 39.3
mm in August to 53.0 mm in early October (Table. 18p sampling occurred in mid-October.

2015
A total of 452 age-0 Largemouth Bass were sampyeloelach seine on four separate events
throughout 2015. Mean lengths ranged from 42.8to¥88.7 mm (Table 10).
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BASS TOURNAMENT MONITORING
2013

Five bass tournament events were monitored in 2QA8gemouth Bass accounted for 70% of
the catch with Smallmouth Bass comprising the renhai. Approximately 56% of Largemouth
Bass and 36% of Smallmouth Bass observed weretygaled fish 380 mm) (Table 11).
Mean length and proportion of quality-sized fishsvidghest for Largemouth Bass during the
early-June tournament, which was likely represérdaif the vulnerability of large pre-spawn
fish to angling.

2014

Four bass tournament events were monitored in Z28deh spanning 2 days. Overall, 68% of
Largemouth Bass and 58% of Smallmouth Bass bragiie weigh-in were quality sized bass
(> 380mm TL) (Table 11). However, during the eanlyd tournament, approximately 80% of
Smallmouth Bass checked in were quality-sized.géarouth Bass comprised 62% of all fish
weighed in for all tournaments combined. Overadlamlength of largemouth bass was 394 mm,
while Smallmouth Bass averaged 386 mm.

2015

Two bass tournament events were monitored on N&emervoir in 2015 (Table 11). The
percentage of quality fisk>(380mm) was similar to 2014 for Largemouth Bas$4band
Smallmouth Bass (61%).

Table 11. Statistics from monitored bass tournamen Noxon Reservoir from 2013-2015.

Spp. 2013 2014 2015
Mean Length LMB 387 mm 394 mm 394 mm

SMB 374 mm 386 mm 394 mm
Percent LMB 56% 68% 65%
Quality (= 380 mm) SMB 36% 58% 61%
Species LMB 70% 62% 61%
Composition SMB 30% 38% 39%

WALLEYE MONITORING

2013

A total of 105 unique Walleye were sampled overdberse of five nights of electrofishing in
2013 (21 fish/night) (Figure 7). Of these, 57 werale and 48 were female (Figure 8). All fish
were released alive with floy tags. Twelve of thésh were recaptured over the course of
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spring sampling in 2013 (within year recaptureSgven males were recaptured an average of
seven days later, while five females were recagtareaverage of five days later. Total catch
per unit effort C/f) varied from 6.60 fish per hour on April 22, to.34 fish per hour on April 29
(Figure 9). Total femal€/f also peaked on April 29 at a rate of 25.21 fempérshour.

Although no thermograph was deployed during sp2@43, water temperature in the fish ladder
on April 29 was 9.8°C and likely surpassed 10.0%& tay. Flow measured at the USGS gauge
in Plains that day surpassed 25,000 cubic feesg@aynd (cfs).
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Figure 7. Spring electrofishing catch per nightriEle and female Walleye in relationship to rivescbarge and
water temperature in 2013 (no thermograph was gleglin 2013, temperature data is taken from thenifison
Falls fish ladder).
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During fall gillnetting in 2013, 50 Walleye wererspled in 29 nets (1.72 fish/net night) (Figure
10). This was the highest Walleye catch on rec&ased on ages estimated from otoliths, this
catch was comprised of at least nine fish from fiditferent cohorts (2007, 2009, 2010, and
2012). Only two fish from the 2011 cohort, andfisb from the 2008 cohort were captured.
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Figure 10. Length frequency histogram for Wallegptured during 2013 annual fall gill netting ofx¢o
Reservoir.

2014

In 2014, spring sampling for illegally introducedaliéye was again conducted using nighttime boat-
mounted electrofishing in upper Noxon ReservoitcGaates were lower than the previous two
seasons. Only 69 Walleye were caught during 12tsighelectrofishing (5.8 fish/night) (Figure 11).
Of these, 26 were females (mean length- 564 mmijew8 were males (mean length- 480 mm)
(Figure 12). Thirty-four fish were released aliith PIT tags. TotaC/f ranged from 0.00 fish per
hour on April 22 and May 9 to 10.80 fish per hoarApril 9 (Figure 9). Femal€/f peaked at 3.96
fish per hour on April 16. Mean water temperatemained below 10°C for the entire month of
April, 2015. Clark Fork River discharge as meadwaethe USGS gauge site in Plains climbed
continuously throughout the study period, from appnately17,000cfs on April 1, to oveb5,000
cfs on May 5.The relative fecundity of 21 female Walleye wasreated in 2014 (Figure 13).
Female Walleye averaged 59,000 eggs per kg of bmeityht (Figure 13).
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Figure 13. Relative fecundity estimates of 21 flenvdlalleye captured in spring, 2014.

During fall gillnetting in 2014, 47 Walleye wereptared in 30 nets (1.57 fish/net night) (Figure
14). Based on otolith ages, approximately 40%he$é fish were age-2. Two Walleye released
with PIT tags during spring, 2014 were recapturefhll gill nets in the lower reservoir later that
year. One had grown 35 mm and 305 g (Fall capdi#&:mm, 1,070 g), and the other had
grown 40 mm and 693 g (Fall capture: 545 mm, 1@300nly two age-3 fish were captured.
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Figure 14. Length frequency histogram for Wallegptured during 2014 annual fall gill netting ofx¢o
Reservoir.

2015

A total of 208 unique Walleye were sampled durignights of electrofishing during spring,
2015 (Figure 15). Of these, 131 were male, 76 ierale, and one was unknown (Figure 16).
One hundred twenty seven (61%) were released aiivea PIT tag. Eight of the released fish
were recaptured at a later sampling date in thegpiOf these, five males were recaptured an
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average of two weeks after the original capture, the two females were recaptured 13 and 20
days later. One fish which was released with atBgTin April, 2015, and was recaptured in a
fall gillnet upstream from the town of Trout Creleker that year. This fish had not grown in
length, but had gained 81 g in weight (Fall captéB9 mm, 1,793 g). The relative fecundity of
28 female Walleye sacrificed for mercury samplingsvestimated in 2015 (Figure 17). Female
Walleye averaged over 70,000 eggs per kg of bodghtie
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Figure 16. Length frequency histogram of male &amdale Walleye captured during spring sampling0a2

During annual gillnetting in 2015, 35 Walleye weaptured in 30 nets (1.17 fish/net night)
(Figure 18). Although this number was lower thia@ previous two years, it is still the fourth
highest catch on record. Based on otolith aggmoapnately 60% of these fish were age-2 or

age-3.
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Figure 18. Length frequency histogram for Walleggtured during 2015 annual fall gill netting onxso
Reservoir.
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Figure 17. Relative fecundity of 28 female Wallegptured in spring, 2015.
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Also in 2015, genetic samples were collected franm $eparate cohorts of Walleye in an attempt

to estimate effective number of breeders (DeHaah @016.) The results indicatdlg

estimates were 61.3 (95% C.I. = 30.4-239.7) for20&0 cohort and 91.3 (95% C.I. = 40.5-

2292.7) for the 2012 cohort (DeHaan et al. 20B@sults also indicated that despite samples
being collected from areas distributed throughbatreservoir, all samples came from a single

breeding population.
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COMPREHENSIVE RESULTS

FALL GILLNETTING: 2000-2015

Total fish captured in fall gill nets in Noxon Regar has increased for the past four years and
was the second highest of all time in 2015 (FidigeAppendix B). This observation is in
contrast to recent reports which showed consistesrtall declines in fish numbers (Kreiner and
Tholl 2013, Scarnecchia et al. 2014). Declinirentts of several individual species documented
in past reports remain true (e.g., Peamouth, NortRé&keminnow, Largescale Suckers
Catostomus macrochelius), however, recent increasesGff of Yellow Perch and Pumpkinseed
have shifted the reduction in the prey: predatboran Cabinet Gorge Reservoir, total number
of fish per net night increased in 2015 only (F&@0). As mentioned previously, this increase
was also due to higher catches of Yellow PerchRurdpkinseed (Appendix C).
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Figure 19. Mean fish per net night sampled inddlhets in Noxon Reservoir (both strata) sinc@@0
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Figure 20. Mean fish per net night sampled indélhets in Cabinet Gorge Reservoirs since 2000.

With the exception of recent increases in YellowcReand Pumpkinseed, all trends previously
reported remain true. Many native forage speaasiicue to decline, while non-native predators
have increased. One example of a forage species Wwhs consistently declined in Noxon
Reservoir is the Peamouth (Figure 21). In 200pr@pmately 11.6 Peamouth were caught per
net night and in 2015 that number had declined1o Based on lengths of captured fish, very
few young Peamouth currently exist in Noxon Reservo
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Figure 21. Length frequency histogram of NoxondResir Peamouth captured during fall gillnet moniitg in
2000 (n= 337, mean length- 279 mm) and 2012 (nr&&n length=344 mm).

31



Northern Pikeminnow and Largescale Suckers are o#ttere species which have declined since
2000, although to a lesser degree than Peamolté refative abundance of Northern
Pikeminnow has remained consistently around 2Ibdes net night since 2009. Additionally,

the presence of some smaller size classes inditatthere is at least some recruitment of this
species (Figure 22). Largescale Suckers averdmymat 4.9 fish per net night from 2000 through
2009, but catch rate decreased to about 0.9 fishgienight between 2010 and 2015. The
current size distribution indicates that very fewadl Largescale Suckers are present (Figure 23).
In 2000, the catch of Largescale Suckers was appeigly double that of 2015, but nearly half
of those fish were under 440 mm. In 2015, no Leegke Suckers under 440 mm were captured,
indicating a lack of recruitment in this speciesvad.

30 -
m 2000
25 -
e o2015
o
3 20 -
o
[
O 15 -
Q
Q
£ 10 -
>
z
5_
0 | DEI
n o mnm o wmouwmwouwmwOoOLuwmloLwmWOoOLuwmWoLwmOoOLuwmOoLwmOoOLuwmWo W
N IO~ ON IO NN~NMNO AN M~MON UM O NLWIMNNSNMON LW NN O N
U I B I | N N AN OO MO O m A B B S o I o R [ o B ['o Ru(e Ja{e)
Length (mm)

Figure 22. Length frequency histogram of Noxond®esir Northern Pikeminnow captured during fall giet
monitoring in 2000 (n=178, mean length- 355 mm) 2845 (n=74, mean length- 411 mm).

10 -

9 |

8 - m 2000
B 7 i |:|2015
>
B 6
©
O 5§
g,
e
Z 3

2 |

O n T T T T T T T

250 270 290 310 330 350 370 390 410 430 450 470 490 510 530 5505510610
Length (mm)

Figure 23. Length frequency histogram of NoxondResir Largescale Suckers (LS SU) captured duréigfll
net monitoring in 2000 and 2015.
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Yellow Perch and Pumpkinseed are two forage spedigsh appear to have had several recent
years of successful recruitment in Noxon ReservBoth of these species are highly connected
to aquatic vegetation during nearly all stagesfef(5cott and Crossman 1973) and are
commonly encountered during beach seine eventsge0 Largemouth Bass. Based on length
distribution, the increase in Pumpkinseed can mdlattributed to an increase in larger fish
(Figure 24). Yellow Perch length distribution isamly identical to the population fifteen years
ago and year classes are difficult to discern basddngth alone (Figure 25). However, during
times of lower relative abundance, size distributdd Yellow Perch has fluctuated annually.
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Figure 24. Length frequency histogram of Noxondresir Pumpkinseed (PUMP) captured during fallrgitl
monitoring in 2000 and 2015.
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Figure 25. Length frequency histogram of Noxondresir Yellow Perch (YP) captured during fall gikkt
monitoring in 2000 and 2015.

Northern Pike and Smallmouth Bass are two predadecies which appear to have increased in
abundance over the past several years. Betwedhd@D2009, relative abundance of both
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species appeared stable or even slightly decreasiogiever, since that time, catch rates of both
species in the fall gillnets have increased dracahyi (Appendix B). Based on length frequency
comparisons between 2000 and 2015, there has bdearaase in both large and small

Northern Pike and Smallmouth Bass (Figure 26 agdrei27). Relative weight\{) in 2015

was still near 100 for both species (SMB-99.1, li@t.2) (Figure 28). However, that represents
the lowestW: of Noxon Reservoir Northern Pike since 2002, wBiteallmouth Bass have
fluctuated greatly. Over this same time periodatreé weight of fall-caught Walleye has

declined as well (Figure 28).
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Figure 26. Length frequency histogram of Noxondresir Northern Pike (NP) captured during fall giét
monitoring in 2000 and 2015.
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Figure 27. Length frequency histogram of Noxond®esir Smallmouth Bass (SMB) captured during fall met
monitoring in 2000 and 2015.
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Figure 28. Relative weight (Wof Walleye (WE), Northern Pike (NP), and SmallrtfoBass (SMB) captured in
Noxon Reservoir during annual gill net surveys frd02 through 2015.

BASS SEINING: 2001-2015

Mean length of age-0 bass was compared betwees s@ae standardized sampling began in
2001 as atool to predict year class strengthceS207, beach seine events have taken place in
mid-August, mid-September, early-October, and mateBer of most years. Maximum mean
length exceeded 70 mm in four of these years (2009, 2012, and 2013) indicating a high
likelihood of successful over-winter survival (S&3f2003) (Figure 29). A separate report from
Northern Minnesota documented that strong age-e$asere produced when age-0
Laregemouth Bass reached 50 mm total length by @ardust (Newburg and Schupp 1986).
Mean length of mid-August fish exceeded 50 mm dwige (2007, 2015) and failed to approach
40 mm in two years (2008, 2011). Despite havirggsiacond highest mid-August mean length,
October sampled fish in 2015 had only the fifthHeigt mean October length and likely would
not have made the over-winter threshold establislye8affel (2003). Because growth of age-0
Largemouth Bass does not decrease throughout thmey it is clear that fish sampled later in
the year were different fish with different hatcites. Although water temperatures recorded in
2015 were not the highest on record, Noxon Resergached 20°C (June 11) and 24°C (July 2)
a full three weeks earlier than all other yearsgéqudix D). This combined with low magnitude
of run-off probably resulted in a successful eaggwn of bass (i.e, pre-run-off). Because our
sampling design does not identify or mark individigh, it is impossible to know at which point
fish may move to deeper water.
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Figure 29. Mean length of young of the year largaeth bass sampled by beach seining in Noxon Reisdrom
2007-2015.

BASS TOURNAMENT MONITORING: 1997 -2015

Species composition has varied greatly over the Jagears of bass tournaments on Noxon
Reservoir (Figure 30). The highest percentagewitament caught Smallmouth Bass occurred
in 1999 with Smallmouth Bass comprising 81 peraérall bass brought to the weigh-in. By
2008, species composition was completely reversdd8& percent of weighed-in bass
consisting of Largemouth Bass. It is unknown whethis reflects the actual composition of the
bass population in Noxon Reservoir, or more likélgnglers preferred to target Largemouth
Bass for their size.

The percentage of “quality” bass (>380mm) (Gabedieol®84) has also fluctuated during this
16 year period. The proportion of quality LargerfoBass brought to weigh-ins peaked at 87%
in 1999, while the lowest percentage occurred 062R26%) (Figure 31). In 2015, over 60% of
both species at weigh-ins were quality-sized. Meagth of Largemouth Bass weighed in was
highest in 2000 at 415 mm and lowest in 2011 atB&89Figure 32). Smallmouth Bass had a
maximum mean length of 404 mm in 2003 and a minimugan length of 357 mm in 1998.
Mean length of both species at bass tournamentsmb@Esased annually since 2011 and is
currently at 394 mm.

Although Gabelhouse (1984) defined a ‘Trophy” Langeith Bass as one which is 635 mm or
greater, the Montana state record was only 570 tmniNoxon, we defined a “large” fish as 460
mm or greater. Over the same time period thatgtegms of quality bass have increased, the
proportion of “large” bass has decreased (Figuje E8r Largemouth Bass, the proportion of
fish greater than 460 mm peaked at 23% in 2008ceS2003, it has ranged between 3 and 8%.
For Smallmouth Bass, that number peaked at 11%903,2and has been below 10% since 2009.
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Figure 30. Species composition of bass weighed hoxon Reservoir bass tournaments between 1992@itb.
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Figure 31. Proportion of quality sized bas8%0 mm) checked in at Noxon Reservoir bass tourngsne
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WALLEYE MONITORING

Walleye in Noxon Reservoir have increased sincd2@en standardized netting began (Figure
33). Since 2002, mean length of fall caught Wallbgs ranged between 400 and 500 mm. The
W of fall-caught Walleye remained at or near 10@tigh 2013, but has declined over the past
two years (Figure 28). This decline was consiséendss size-classes of Walleye.
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Figure 33. Mean Walleye per net night capturedandardized gill net sets in Noxon Reservoir si2@eo.

Based on length-at-ages estimated with otolitfalbtaught fish, the growth of male and
female Walleye differ greatly past age-2 (Figurg 34dditionally, variation in the mean lengths
of older Walleye is high (Figure 35).
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Figure 34. Mean length at age of fall-caught Wedlen 2015 from both sexes.
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Early attempts to quantify Walleye year-class gjterand the factors which drive them were
limited due to low sample sizes of fish captur@&sed on recent survey results, 2012 and 2013
appear to have produced relatively strong yeaselBsvhile 2011 appears to have been a poor
year for Walleye spawning or recruitment (Figure Béble 12). Only 2 (4%) of the total fish
captured in fall gill nets in 2014 were from thel2Gohort, while no age-4 Walleye were
captured in 2015 (Figure 36). Also in 2015, nb figere captured from the 2014 year-class.
This cohort will continue be tracked over time ge-2 and age-3 Walleye are the most common
age-classes captured in fall gill nets and thedeWiill begin to show up during spring spawning
in 2017.
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Figure 36. Year-class abundance from fall glllnatsloxon Reservoir from 2014 and 2015.
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Table 12. Numbers of fall-caught Walleye from sepacohorts captured in annual fall gillnettingets.

Age Grouj
Survey
Yeal n 1 2 3 4 5 6 7
2012 29 0 2 18 0 8 1 0
201z 5C 9 2 2C 9 0 8 2
201¢ 47 6 19 2 1C 5 2 2
201¢ 35 0 12 14 0 3 3 0
Recruitment Ye¢ | 201< 201z 2012 2011 201( 200¢ 200¢
Yearly Meal 3.8 8.8 13.t 4.8 4 3.t 1

Additional spring sampling for Walleye began in 20but became a replicable measure of
Catch per Unit Effor{C/f) in 2013. Since then, catch rate and timing haresd by year, but
Cl/f is highest in late-April and early-May (Figure 9).

Contracted Research Projects

In 2016, the Noxon Reservoir predictive model waalized (Scarnecchia and Lim 2016). This
report used long-term gill net data first presente8carnecchia et al. (2014), and applied simple
logistic growth models in order to predict futurertds in Walleye, as well as other reservoir
species. Basic conclusions were that, by themsegWalleye were not likely to increase to a
level which dominates the fish assemblage of teers®ir. The authors conclude that the current
fish community has reached a new and healthienbalaf prey and predator species than was
present in the mid-nineties. However, there resaircertainty of whether or not the predator
group will exceed the capacity of the prey grougéW combined with other species (i.e.,
Smallmouth Bass and Northern Pike), the non-natreeator group could potentially reach a
level that the current forage base could not sousthiis unknown at what level this would be
since little is known about specific food-web itetions in Noxon Reservoir. The report called
for continued monitoring of predator and foragecsg® and the knowledge that management
intervention for any species may be called fohia future.

The update of the case histories used in the @liginlby-Hunter EA was completed in 2016
(Bramblett and Zale 2016). In two of the four chstories, different stocking strategies of trout
were used to mitigate the effects of introducedl@yal (Upper Missouri River, Montana, North
Platte River, Wyoming). In John Day Reservoir, Wagton, only small Walleye were found to
consume salmonids and management strategies araimaa at reducing large Northern
Pikeminnow. In Escanaba Lake, Wisconsin, Smallim&zss have again entered the harvest
after having been virtually extirpated in the mi@60s due to an introduction of Walleye and
Northern Pike. This report also included inforroaton the status of nine reservoir Walleye
fisheries in Montana. Factors that generally apgebto limit Walleye populations in Montana
reservoirs were forage fish abundance, widely tlatihg reservoir water levels, and short water
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retention times. In Canyon Ferry Reservoir, Moatgroportions of anglers targeting Walleye
initially increased, however angler satisfactionhathe overall fishery was low.

The final contracted study was an economic anabfsise Noxon Reservoir fishery. A draft of
this project is currently under review by Montanshf- Wildlife and Parks.

DISCUSSION

FALL GILLNETTING

Recent trends (2013-2015) obtained from fall gétsnin Noxon Reservoir reveal that overall fish
numbers have increased for the past four yearss i3 m contrast to previous reports which
reported decreases in all forage species (KreimgiTaoll 2013, Scarnecchia et al. 2014). This
change can mostly be accounted for by recent inesei Yellow Perch and to a lesser degree,
Pumpkinseed. These two species are closely agsoeigth aquatic vegetation, and the dense
beds of macrophytes in Noxon Reservoir may alloswthpetter survival and recruitment than
many native species which evolved in a more riveegnvironment or large oligotrophic lakes.

Although the declines in many native species haenlzonsistent since 2000, trends of other
species have not. Perch and Pumpkinseed weretdauggher numbers in the early 2000s,
followed by declines, and more recently all-timgHs. It is unknown what may have triggered
those initial declines, followed by recent increasemallmouth Bass and Northern Pié
began to increase dramatically around 2010. Ttaioekship between bass, Yellow Perch,
Pumpkinseed, and macrophyte densities in NoxonrRasevarrants further study.

Scarnecchia and Lim (2016) cautioned that NoxoreRes has potential to fall into a “predator
trap” if Northern Pike, Smallmouth Bass, and/or &g continued recent increases in
population and depleted the current prey base. Mexybecause specific food-web interactions
in Noxon are unknown, it is unknown at what levet threshold would be. Certainly, the native
minnows and suckers have decreased dramaticalguc@nt with increases in predator
numbers. However, the prey base appears to havenh@atained by recent increases in Yellow
Perch and Pumpkinseed. Other species su6igaal CrayfisHPacifastacus leniusculus have been
documented as prey for Smallmouth Bass in NoxoreReg, and their population status is
presumed to be good.

The overall mean relative weight of Northern Pike &Valleye declined in recent years (Figure
28). In both species, this decline was observeadlggacross all size-classes. A decline in
relative weight can be an indication of a declimg@iiey availability (Neumann et. al 2012).
However, during that same time period, Smallmoutk<Brelative weight has fluctuated
separately, but remains near 100, indicating thardactors or different prey species may
influence Smallmouth Bass than Northern Pike andlay@
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In Cabinet Gorge Reservoir, the fish community wiasilar to Noxon Reservoir, but gill net
catch was lower for all species. This was simitaa recent creel survey which showed that
angler catch rates, total catch, and pressure algsodower in Cabinet Gorge than in Noxon
Reservoir (Blakneyn preparation). Some factors which contribute to this could béiGeat
Gorge Reservoir's lower water retention time (1/&ttof Noxon), lower proportion of littoral
habitat than Noxon, and wider daily reservoir flattons than Noxon.

BASS TOURNAMENTS

Based on bass tournament data collected sinceih39dxon Reservoir, the bass fishery has
improved over the past several years. The meathHsrand the proportion of quality fish has
increased since 2003. This increase in basssinespite of greater fishing and tournament

pressure on the reservoir.

Based on the proportion of large fish (>460 mm)c&lee in over time, current proportions are
lower than in the recent past. A common scapegaaigler harvest. However, a recent creel
survey on Noxon Reservoir in 2015 documented lowdst of both bass species, especially
Largemouth Bass (Blaknéwy Preparation). Only 4% of the Largemouth Bass caught were
harvested, while 14% of Smallmouth Bass were h&desOf all bass harvested, less than one
percent of each species was greater than 460 nven iEharvest of large bass was high,
regulation changes would likely not be popular viiéss anglers. Current Montana State fishing
regulations require that tournament anglers ongspses a number of fish which is at or below
the legal daily limit. Therefore, limiting the hast of large fish would limit bass anglers from
possessing those fish in their live wells duringrt@aments and would not be supported by
competitive bass anglers. It is possible thataased densities of bass species and other
predatory game fishes have affected growth ratesitfin competition. However, overall mean
relative weight of fall-caught Smallmouth Bass ramed near 100 in 2015, and growth rates are
unknown.

BASS SEINING

Beach seining for age-0 Largemouth Bass continuehaw variability in growth which
coincides with overall year-class strength. Howelmnitations with this sampling method have
been observed. For example, in 2015 the meaniaigtampled Largemouth Bass during the
mid-August time period was above the long-term agerat 52.7 mm. However, mean lengths
at all other sampling events in 2016 barely excd&femm. It is possible that the elevated
early-season temperatures and low magnitude obfiun-2015 led to successful pre-run-off
spawning of Largemouth Bass. The progeny of teasky spawn events would likely have been
larger than average by mid-August. Ideal growingditions in 2015 should have allowed for
continued growth throughout the season. Perhapsodibe low magnitude of run-off,
Largemouth Bass continued to sp[awn through thetmohJune and July which resulted in
smaller than average young-of-the-year fish beaguwred late in the season. Brown et al.
(2009) reports that bass growth does not slow damtih water temperatures hit 7-10°C, which
typically occurs in November in Noxon. Therefore ttecline in mean length observed from
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August through September indicates that differesht from later spawn events were sampled in
September and October, 2015.

Another limitation to bass seining is that densdsbaf aquatic macrophytes can inhibit a
successful haul, despite the fact that these &ikedyg hold the highest densities of young bass.
Interestingly, Hanson and Tholl (2007) documenhteé circumstances in 2004 and 2005,
before Eurasian Water Milfoil (EWM) was known to jfa@sent in Noxon Reservoir. This
observation indicates that dense macrophyte beds seenmon in Noxon Reservoir prior to
EWM establishment (i.e., 2004 and 2005). No stwdiedNoxon have been conducted which
attempt to link age-0 Largemouth Bass (or prey igs¢to specific species of macrophytes.
Based on observations in Noxon Reservaoir, it iarcdlee vegetation is beneficial to the survival
of young fish.

Despite limitations, it is recommended the beadhirsg for young Largemouth Bass continue.
Trends of Largemouth Bass adults are difficultrézk with other sampling methods (e.g., gill
nets). In the future, it is recommended that cathunit effort data for Largemouth Bass,

Yellow Perch, and Pumpkinseed be collected as Welth slight adjustments in sampling
procedures, it will be possible to track year-cktssngth of Largemouth Bass and forage species
over time in relation to changing environmentalaitions (e.g., macrophyte communities and
densities, water temperature, river discharge)elkag increasing predator populations.

WALLEYE SAMPLING

Since 2013, additional spring sampling of Wallegs hfforded another gauge of Walleye year-
class strength and to some degree, abundance. Mdgwepring sampling can also be greatly
affected by environmental conditions such as rdranfl water temperature, so catch rates may
not always be an accurate indication of abunda&tandardize/f of both female

Walleye and total Walleye was highest in 2013. @Veatch was highest in 2015, but effort
was also much higher. Total catch of spring Walemay be used to determine year-class
strength, but caution must also be given if agesaasigned to fish based on length alone. There
is a high degree of confidence in determining Wallage based on length of young fish (age-2
or less). For sexually mature fish, age-3 maled te be less than 400 mm, but data collected in
2016 has shown that the size of age-4 males idynginiable and may have some overlap with
adjacent year-classes. Additionally, the growtmale and female Walleye differs greatly past
age-2 (Figure 34), and variation in the mean lemgftolder fish is high (Figure 35). Itis
recommended that individual sexes be combined etdhth ages and that as many fish as
possible or allowable be used to determine colihgth.

Results from spring sampling may be used to supgas#rvations obtained during fall gill
netting. For example, in April 2016, high catckesaof small males were observed on the
spawning grounds consistent with numbers of fallgte age-2s in 2015 (Figure 26). Based on
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lengths alone (<400 mm), it is believed that tHedewere primarily age-3 males.
Approximately 22 of these small males will be ageth otoliths to verify hatch year. If these
are indeed all age-3 fish, it coincides with thghhiemale catch rate observed in spring, 2013
(Figure 37).

The factors which contribute to year-class stremgtioxon are not entirely clear. Higher
reservoir retention time has been linked to sudaE®galleye recruitment in other systems
(Willis and Stephen 1987, McMahon 1992). Presumdhls is due to the poor swimming
ability of Walleye fry (Scott and Crossman 1973)d @he likelihood of being flushed from the
reservoir. The incubation period of Walleye isslésan three weeks and young-of-the-year
Walleye disperse into the upper levels of open ngltertly after hatching and do not move
toward the bottom until the latter part of the suenrfHartman 2009, Scott and Crossman 1973).
Based on past research (Horn et al. 2009) andrdwsaenpling in Noxon, Walleye spawning is
believed to peak from mid-April to early-May, whishiggests that most fry emerge in early to
mid-May and begin to drift during that month. Imast all cases, it appears that higher
sustained flows during June and July may contribme decrease in Walleye year-class
strength. Of the past nine years, five of thessi@mingly “strong” year classes (2007, 2009,
2010, 2013, and 2014) have been associated withahoh July discharge below the mean value,
and conversely three of the “weak” year classe®820011, and potentially 2014) can be linked
to years with above average June and July flowufei@8, Table 11, Table 12). The 2012
cohort is a potential exception since it has hdzstantial representation in fall gill nets over the
past two seasons, including a record number oaga-2014 (Table 11). Mean June and July
flows in 2012 were above average (Figure 38). Ofdretors documented to impact Walleye
success, such as water temperature during earglafeaent may factor in as well. Spring water
temperature in Noxon Reservoir was not monitored 2013, but we will continue to monitor
this and other potential variables in the future.
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Compared to other Montana reservoirs which contéatieye, relative abundance in Noxon is
low. Gill net catch of Walleye per net night imaiother Montana reservoirs ranged from 3.3
per net night in Tiber Reservoir to 30.0 per nghhin Cooney Reservoir, with an average of 9.5
per net night (Dalbey et al. 2013). Based onrgtl catches in Noxon, Walleye relative
abundance was as high as 1.7 per net night in 20d3s currently at 1.2 per net night (Figure
33). Holter Reservoir had a similar retention timéNoxon, but had a relative abundance of
11.3 per net night, although these numbers aréylikéated by Walleye which are flushed
downstream from Hauser and Canyon Ferry Reser(e& 2010). All other reservoirs had
retention times of at least six times greater tharon.

The use of genetics may provide a convenient toaldnitor the effective number of breeding
Walleye in Noxon over time. Initial estimates wéhnat less than 100 breeders produced two
separate cohorts (2010 and 2012) (DeHaan et ab)2@owever, this should not be substituted
for an actual census as total population is oftemmyreater thangfNRuzzante et al. 2016).
Beginning with data collected in spring, 2016, mé¢s will be made to estimate actual Walleye
abundance using either a maximum likelihood remawadiel based on catch rates in the spring,
or a Jolley-Seber type mark-recapture study usigged fish from the spring which are
recaptured throughout the reservoir in the falhe Tact thalN, estimates in Noxon Reservoir are
lower than the actual number of spawning fish mayiglly indicate the inconsistency of
conditions which exist for spawning Walleye in Apon the Clark Fork River. Snowmelt drives
water temperature and retention time, both of winey affect spawning success. For cohorts
which are perceived to have been negatively impdayehigh run-off events (e.g., 2011), it may
be impossible to collect enough individuals foremetic-based estimate of.NTherefore,

genetic samples will be biased towards strongeoiteh However, samples will continue to be
collected in order to track potential trends oweret

Several more years of monitoring in Noxon Resemwadlirprovide insight on the Walleye
population. The recent decline in Walleye &served over the past two years may indicate a
decrease in forage base or some type of competitroNoxon Reservoir, mean Walleyer W
increases with increasing body length, indicatimaf food may be more limited for smaller fish.
However, the recent decrease in overall meawd¥ observed equally across all size classes
which may indicate a reduction in forage at alesiz Additionally, recent observations on year-
class strength will be further verified with inceea sampling in spring and fall.

ADDITIONAL RESERVOIR SAMPLING

Since 2011, additional sampling of Noxon Reserfisir has occurred at the fish ladder at
Thompson Falls Dam. Although data collected a thcility are not indicative of trends in
reservoir populations, they do afford additionahping methods for reservoir species including
many which are not regularly sampled in other tepes. One major discrepancy is the
sampling of salmonids in the fish ladder. Noxors&eoir does not provide exceptional habitat
for salmonids, but the fish ladder has capturedwanage of more than 400 salmonids per year at
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the head end of Noxon Reservoir. These are priyrRainbow TroutOncor hynchus mykiss,

Brown TroutSalmo trutta, Mountain WhitefishProsopium williamsoni, and Westslope Cutthroat
Trout, but have also included Bull Trout, Brook Uit@and Lake Trout. None of these species are
captured in significant numbers during other resersampling events. This indicates that while
sampling methods such as gill nets are useful @dat abundance, no single technique should
be used to infer overall species composition dugetr specific biases associated with all gear
types.

Additionally, in five years of operation the laddes passed close to 7,000 adult Northern
Pikeminnow, and almost 14,000 Largescale Suckersontrast, the ladder had not passed a
single Peamouth until 2015. At that point it paks$22 adult Peamouth upstream. There is
potential that allowing passage of these nativeisgdrom the more predator-heavy Noxon
Reservoir into Thompson Falls Reservoir could iaseerecruitment by allowing for successful
spawning and rearing upstream. Because of the shegers of fish passed, a positive
response would likely be most notable in the LazgksSucker populations. Several more years
of monitoring may indicate whether fish passageositively influencing native species in

Noxon Reservoir or upstream in Thompson Falls Reger As of now, the relationship between
the Thompson Falls fish ladder and Noxon Reseffiglirpopulations remains unknown.

RECOMMENDATIONS
1. Continue additional Walleye sampling in order tdlesti adequate sample sizes, evaluate

year-class strength, and evaluate gear effectigefegentially include different
sampling techniques as a comparative for gearefity. Additional consideration
should be put into sampling design which may prexadnore thorough understanding of
overall population size.

2. Document numbers of all fish sampled during bea@thesevents in order to tra€i{f of
age-0 Largemouth Bass and prey species fish awner #Additional sampling gears
should be considered, especially for sampling imsdestands of macrophytes.
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Appendix A. Species abbreviations and scientific namessbfifi Noxon and Cabinet Gorge reservoirs

BL BH Black BullheadAmeiurus melas

LL Brown TroutSalmo trutta

BULL Bull Trout Salvelinus confluentus

L WF Lake WhitefishCoregonus clupeaformis

LMB Largemouth BasMlicropterus salmoides

LS SU Largescale Suck&atostomus macrocheilus

LN SU Longnose SuckeZatostomus catostomus

MWF Mountain WhitefisHProsopium williamsoni

NP Northern Piké&sox lucius

N PMN Northern Pikeminnowtychocheilus oregonensis
PEA PeamoutMylocheilus caurinus

PUMP Pumpkinseedepomis gibbosus

RB Rainbow TrouOncorhynchus mykiss

SMB Smallmouth Bashlicropterus dolomieu

WE WalleyeSander vitreus

WCT Westslope Cutthroat Tro@ncorhynchus clarki lewis
YL BH Yellow BullheadAmeiurus natalis

YP Yellow PercHPerca flavescens

Appendix B. Catch per Unit Effort (CPUE) trends of seledisti from annual gill net surveys
in Noxon Reservoir, 2000-2015.
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Appendix C. Catch per Unit Effort (CPUE) trends of seledistl from annual gill net surveys

in Cabinet Gorge Reservoir, 2000-2015.
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Appendix D. Temperature Data from Noxon and Cabinet Gorgerueirs.
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Figure D-1. Maximum and mean daily water tempeestdirom lower Noxon Reservoir
(approximately 3.0 km upstream from Noxon Rapidspduring Summer, 2013.
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Figure D-2. Maximum daily water temperatures friomer Noxon (approximately 3.0 km

upstream from Noxon Rapids Dam) and Cabinet Gagervoirs (approximately 3.5 km
upstream of Cabinet Gorge Dam) during Summer, 2014.
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Figure D-3. Maximum daily water temperatures friamver Noxon (approximately 3.0 km
upstream from Noxon Rapids Dam) and Cabinet Gagervoirs (approximately 3.5 km
upstream of Cabinet Gorge Dam) during Summer, 2015.
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