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Abstract.—During 2001 threesalmon escgpement studies were conducted on three tributaries
within the Koyukuk River drainage, Alaska. These studies were operated to colled baseline
informationfor management purposes. Resistanceboard weirsweremethod d choicefor coll eding
biologicd data from chinook Oncor hynchus tshawytscha and summer chum salmon O. keta stocks
spawningintheGisasaRiver, Kated River, andHenshaw Creek. Additionally, passageinformation
on longnase sucker Catostomus catostomus, narthern pike Esox lucius, Arctic grayling Thymallus
arcticus, and whitefish Coregonus spp. were recorded.

From July 7 to August 8, 2001aresistanceboard weir was operated onthe GisasaRiver. Thiswas
the eighth conseautiveyea of operating aresistenceboard weir at thissite. A total of 3,052chinook
and 17,936summer chum salmon passed through the weir. The most abundant resident spedes
passng through the weir were longnaose suckers (N=36). The dinook salmon escgoement was
dlightly above the 19942000average of 2,748fish. The median passage date for chinooksalmon
was July 19. Female dinook sailmon comprised 42% of the run, with age dasses 1.3 and 1.4
dominating (78%) both sexes. The2001summer chum salmon escgpement was substantially lower
than the 1994-2000average of 59,008fish. The median passage date for summer chum salmonwas
July 14. Female summer chum salmon comprised 49 of the run with age dass0.4 daninating
(80%) both sexes.

From July 4 to 18 aresistance board weir was constructed bu not installed onthe Kated River.
Due to unforeseen problems, i.e. logisticd problems and reduction in crew size, the weir was not
install ed during the 2001field season andtherefore biologicd datawere not colleded. Eventhough
the weir was not install ed, it was constructed and prepared for installationin 2002.

From June25to August 12,2001aresistenceboard weir was operated onHenshaw Creek. Thiswas
the seoondyea of operating awelr at thissite. A total of 1,091chinookand 34,77 /&ummer chum
salmon pas<d through theweir. The most abundant resident spedes passng through the weir were
longnose suckers (N=2,378. The 2001chinooksalmon escgpement was 5.7times greder than the
2000escgpement. The median date of passage for chinooksamonwas July 19. Female ciinook
salmon comprised 40% of the runwith age classes 1.3 and 1.4 dominating (87%) both sexes. The
2001 summer chum samon escgpement was 1.4 times greater than the 2000 escgpement. The
median date of passagefor chum salmonwas July 20. Femal e summer chum salmoncomprised 61%
of the runwith age dass0.4 daminating (63%) both sexes.
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I ntroduction

General—Inacordancewiththe AlaskaNational Interest LandsConservationAct of 1980,theU.S.
FishandWil dlife Service(USFWYS) isobligated to conservethenatural diversity of fishandwil dlife
resourcesonNational Wildlife Refugelands. A high priority of USFWSisthe protedion d salmon
stocks within the YukonRiver drainage. Due to recent dedines of these sdlmon runs, particularly
summer andfall chum salmon, there have been harvest restrictions, complete fishery closures, and
spawning escgpement below management goals on many tributaries in the Y ukon River drainage
(Bergstromet al. 1995 Kruse 1998. Theneealto colled acarate escgpement estimatesfrom these
tributaries is required to determine exploitation rates, and spawner reauit relationships (Labelle
1994). In addition, monitoring salmon escgpementsinto spawning areasisrequired to determineif
genetic diversity and sustainable harvests of those salmon stocks are being provided for.
Unfortunately, dueto the mixed stock nature of the Y ukonRiver fishery, management pradicesare
complex (Tobin and Harper 1999. In an attempt to uncerstand this mixed salmonfishery, severa
studies are being condicted along the lower main stem of the Y ukonRiver that provide managers
with information required to assessthein-season run of chinookand summer chum salmon (Vania
and Golembeski 2000.

The YukonRiver drainage, encompassng 854,700km?, is among the largest producers of
wild chinookOncor hynchustshawytscha and chum salmon O. keta stocksin North America(Daum
andOsborne 1999. Inadditionto chinookand chum salmon,cohosalmonO. kisutsh, use1,931km
of the YukonRiver and 678 km of the Koyukuk River (Buklis and Barton 1984,Bergstrom et al.
1995. The YukonRiver isthe only North American drainage that has two dstinct runs of chum
salmon, which are referred to as simmer and fall runs (Bergstrom et a. 1995. Genetic studies
reported by Wilmot et al. (1992 show that these two runs are distinct and differ in life history and
phenaotypic charaderistics, i.e. runtiming, spawning locaions, andmorphdogy. Therun d chinook
and summer chum salmonin the YukonRiver startsin ealy June and continues through mid-July
(Wiswar 2000. Chinook samon spawn throughou the Y ukon River drainage, whereas simmer
chum salmon spawning mainly in the lower and midd e reates (Minard 1996.

IntheKoyukukRiver drainage, chinookandsummer chum salmonutili zetributariesthat run
through National Wil dlife Refuge boundries, including the Koyukukand Kanuti National Wildlife
Refuges. Historicdly, escgopement information on salmon stocks has been colleded by aeia
surveys. The Alaska Department of Fish and Game (ADF&G) Division d Commercial Fisheries,
has condicted these surveys on several index tributaries within the Koyukuk River drainage
intermittently since1960(Barton 1984). Unfortunately, aegial surveysare highly variable and only
represent anindex of instantaneousescgpement. Torecord total escgoements, aaial survey methods
have beenreplaced with moreacaratepopuationassessment methodslike murtingtowers, floating
welirs, andsonar. To coll ed basdli neinformation onsalmon stocksin the Koyukuk River drainage,
stock statusandescgpement projedshasbeen conducted onfour diff erent KoyukukRiver tributaries.
Threeprojeds use floating weirs and one projed is a courting tower to enumerate passng fish. A
floating weir has been operated onthe GisasaRiver since 1994(Wiswar 2001), on Henshaw Creek
since2000(VanHatten and Wiswar, in preparation), and onthe South Fork Koyukuk River in 1996
and 1997 (Wiswar 19983). A courting tower has been operated onClea Creek, Hogatza River,
since 1995(Kretsinger, Bureau of Land Management, Fairbanks, personal communication).



This report describes the 2001 USFWS, Fairbanks Fishery Resources Office, escgpement
projedsinthe KoyukukRiver drainage. Thethreeprojedsusefloatingweirsandarelocaed onthe
Gisasa River, Kated River, and Henshaw Creek (Figure 1).

Gisasa River.—Monitoring salmon escgpements to the Gisasa River plays an important role in

understanding part of the Y ukonRiver salmonfishery by aiding fishery managersin assessng their

management adions and fulfill s Congressonal mandates. Historicd data on chinookand summer

chum salmon in the Gisasa River were limited to agial surveys conduwcted between 1974and 1998
(Barton 1984 unpubished data, ADF&G; Appendix 1). Chinook salmon estimates, from aeial

surveyswhen condti onswereratedfair togood,averaged 400fishfrom 1974 1984(range=161-951)

and 1,074fish from 19851998(range=410-2,775. Summer chum salmon agial survey estimates
were highest from 1974to 1976 ,averaging 33,423fish (range=21,34256,904. From 1979to 1995
summer chum salmonestimatesaveraged 6,207fishrangingfrom 1,58113,232Schultzeta. 1993

Barton 1984 Bergstrom et al. 1996 unpubished data, ADF&G; Appendix 1). Between 1994and
2000the Gisasa River weir study recrded escgpements that ranged from 1,952to 4,023chinook
salmon and 9,452to 157,589summer chum saimon (Melegari and Wiswar 1995 Melegari 1996,
1997 Wiswar 1998b, 1999, 20Q® ppendix 1; Figure 2).

Kateel River.—Recaently there has been a desire by fishery mangers to condwct additional salmon
escgpement projeds on other tributaries of the Koyukuk River. The Kated River was €leded to
fulfill this desire (Figure 1). Due to the proximity of this tributary to the Gisasa River, the
information colleded onthe Kated River would be used to assessthe relationship in spawning
escgpement numbers between the two tributaries. A weir was intended to be @nstructed and
instaled by the USFWSin 2001 orthe Kated River but the weir was nat install ed.

Henshaw Creek.—Henshaw Creek prodices a large escgpement of chinook and summer chum
salmonwithin the upper Koyukuk River drainage (Figure 1). In 1996and 1997aweir onthe South
Fork Koyukuk River, atributary of the upper Koyukuk River, was operated to coll ed escgoement
courtsfrom chinookand summer chum salmon. Dueto persistent high water condti onsthroughou
both field seasons caused incompl ete countsto be recorded, the study was cancdled. Inan effort to
continue colleding salmon cata from the upper Koyukuk River other escgpement projeds were
initiated in 1999. A courting tower wasoperated in 1999 orHenshaw Creek; however, dueto high
water condtions during athreeweek time period, the study only estimated 12chinookand 1,510
summer chum samon (VanHatten 1999. In 2000,a resistence board weir was installed and
operated during the full season which estimated 193 chinodk and 24,406summer chum salmon
(VanHatten and Wiswar, in preparation). Historicdly, agial survey estimates of chinooksaimon
ranged from six to 561 fish and for summer chum salmon ranged from 12 to 24,780fish (Barton
1984,Appendix 2).

The objedives of eath Koyukuk River tributary study were to: (1) determine daily
escgpement andruntiming of adult salmon; (2) determine sex andsize compositionof adult salmon;
and (3) determine the presence and movement of resident fish.



Figure 1.—Tributaries of the Koyukuk River that have resistence board weir studies, Gisasa
River, Kated River, and Henshaw Creek and courting tower study, Hogatza River, Alaska, 2001.
“ Indicate weir sites.
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Study Area

General.—Climate condti onsof theKoyukukRiver drainage are charaderisticdly continental with
seasonal temperature variations and very low predpitation. The ar temperature rangesfrom 18°to
21° Cinsummer to-57° Cinwinter (USFWS1993). The hydrology of this areais very dynamic
throughou theyea with high water levelsduring spring andlow water levelsin summer. Thelower
stream channel sedionsare charaderisticaly moreuniformin appeaancewith gradual sloping mud
banks and emergent shoreline vegetation (USFWS 1993). The substrate compasition along the
Koyukuk River varies from gravel and coble in high water velocity sedions to mud and silt in
eddies and sloughs.

Gisasa River.—The Gisasa River islocated 90 km upriver from the mouth of the Koyukuk River
inwest central interior Alaska(Figure 1). Theheadwatersoriginateinthe Nulato Hill sandtheriver
flows 112 km northeast, passng into the Koyukuk National Wil dlife Refuge (Koyukuk Refuge),
before draining into the Koyukuk River (65° 16 N latitude, 157 40 W longitude, USGS 1:63,360
series, Kated River B-4 quadrangle). Theresidentsof theinterior vill agesbel ow the KoyukukRiver
confluence depend onthe Koyukuk Refuge' s fishery resources for subsistence use.

The location of the weir site is approximately 4 km upriver from the mouth of the Gisasa
River. This stewas sleded for itsoptimal width (76 m), depth (0.5m), and substrate cmmposition
(medium size gravel 2550 mm).

Kateel River.—The Kated River islocaed 157 kn upriver from the mouth o the Koyukuk River
inwest central interior Alaska(Figurel). Theheadwatersof theKated River originateintheNulato
Hill s and the river flows northeasterly for 200 km passng, into the Koyukuk National Wildlife
Refuge (Koyukuk Refuge), before draining into the Koyukuk River (65° 32 N latitude, 157 45 W
latitude, USGS 1:63,360series, Kated River B-4 quaedrangle).

Thelocaion d the weir siteis approximately 47 km upriver from the mouth of the Kated
River. This stewas sleded for itsoptimal width (31 m), depth (0.6 m), and substrate cmmposition
(small cobde 50-150mm).

Henshaw Creek.—Henshaw Creek islocated 721km upriver from the mouth of the Koyukuk River
in north central Alaska (Figure 1). The headwaters originatein the AlatnaHill sandtheriver flows
southeasterly for 144km, passng into the Kanuti National Wil dlife Refuge (Kanuti Refuge), before
enteringthe KoyukukRiver (66° 33 N latitude, 152 13 W longitude, USGS 1:63,360series, Bettles
C-5quadrangle). The Kanuti Refugelies nea the Arctic Circle with the Brooks Rangeto the north
andthe Ray Mountainsto the south (USFWS 19931). Although there aeno il ageslocaed within
the Refuge, locd vill agers living downstream of the Kanuti Refuge depend on salmon spedes for
subsistence use.

The location of the weir site is approximately 1.5 km upriver from the mouth of Henshaw
Creek. This stewas sleded for itsoptimal width (29m), depth (0.6 m), and substrate cmposition
(small cobde 50-150mm).



Methods

Weir Operation—In 2001, resistenceboard weirs were operated on the Gisasa River and Henshaw
Creek, with an additional weir built but not installed onthe Kated River. The primary goal of the
weirswere to colled biologicd information from adult salmon with a secondary goal of recording
resident fish spedes movement in eat system. Construction and install ation o each weir were
patterned after Tobin (1994. Visual inspedion d theweir was condicted onadaily basisfor holes
and structural integrity. During visual inspedion, the weir was cleaned o debris. A live trap,
installed nea mid-channel, allowed migrating salmon and resident spedes to be curnted and
sampled, if needed.

Biological Data—Run timing and abundance of salmon spedes and daily movements of resident
fish spedeswere recrded asthey migrated through theweir ead day. Thedaily courting schedule
began and ended at midnight. Coregonus spp. and Prosopium cylindraccum were grouped as
whitefish spedes.

Data Analysis—SeX, age, and length information were colleded as a stratified randam sample
(Cochran 1977 and stratified by week. Ead statistica week was defined as beginning on Monaday
andendingonSunday. Sampling began at thebeginning of eadiweek and,generall y, wasconducted
over a3-4 day period,with atarget of 160fish/spedes. Scdeswere used for ageing salmonandages
were reported using the European technique (Foerster 1968. Threescdes were olleded from
chinookand one scd e from summer chum salmon. Scdes were sampled from the arealocaed on
the left side of the fish and two rows above the lateral line on a diagona line from the posterior
insertion of the dorsal fin to the anterior insertion of the anal fin. Scdes from both salmon spedes
were sent to ADF& G for processng. Daily sex ratios were determined by visual inspection with
emphasisonkype, belly, coloration, eyes, size, and shape. Salmonwere sexed using two methodks:
1) sex was recorded when sampling for age and length data, and 2) slmonwere periodicdly sexed
throughou the day by crew members physicdly handling the fish as they migrated into the trap.
Lengths of chinookand chum salmon were measured to the neaest 5 mm from mid-eye to fork of
the caudal fin (MEL).

Seasonal sex ratios and age class distribution, with standard error, were cdculated by
weighted weekly totals. Within aweek, the propation d the samples compaosed o agiven sex or
age, p;, were cdculated as

where n; isthe number of fish by sex i or agei sampled in week j, and n, isthetotal number of fish
sampled inweek j. The varianceof p; was cdculated as



_ pij(l_ pij)
~oon -1

v(p;)

Sex and age compositionsfor thetotal run of chinook and summer chum salmon of agiven sex/age,
p., were calculated as

Pi = JZIWJ' Pij »

where the stratum weight (W) was calculated as

and N; equalsthetotal number of fish of agiven species passing through the weir during week j, and
N isthetotal number of fish of agiven species passing through the weir during therun. A variance
of sex and age compositions for the run were calculated as

v(p) = ijzv(pij) :

1=l



Results
Gisasa River

Weir operation.—Operation of the weir began on July 7 and continued through August 8, 2001.
Even though there were multiple rain events during the study period, the weir maintained its
structural integrity during these high flows. There were no hydrologicd and climatologicd data
colleded duing the 2001 field season.

Biological data—Summer chum sailmon were the most abundant salmon spedes courted through
thewelr (N=17,939 foll owed by chinooksamon (N=3,052 Table 1). Of thefour resident spedes
migrating through the weir, longnose sucker Catostomus catostomus (N = 36) was the most
abunaant, foll owed by Arctic grayling Thymallus arcticus (N=7), northern pike Esox lucius (N=3),
and whitefish spedes (N=1,; Table 1).

Chinook salmon.—Chinooksalmonwerefirst counted onJuly 7 with adail y court of 18,and
counting stopped on August 8 with adaily count of 5 (Figure 3; Table 1). Between July 14and 21,
6 7% of theenumerated runmigrated through theweir with dail y passageratesnea or excealing 300
fish on threedays. The diinook salmon daily passage rates had two entry peeks with the first
occurring on July 20 with 388fish and the seaondoccurring on July 29 with 149fish. The median
passage date occurred on July 19, one day ealier than the 2000run. The 2001run hed a similar
entry pattern as the 2000run with the first quartil e passng on July 15.

The seasonal sex ratio consisted of 42% females with low weekly sex ratios of 28% during
week one and increasing to 80% by week six of the study (Table 2). Of the 693 chinooksalmon
sampled for age composition, 60 (9%) were classfied as unknavn. Age composition d chinook
salmon sampled made up four age groups: age 1.5(3%), age 1.4 (53%), age 1.3(25%), andage 1.2
(18%; Table 3). The averagefemale chinooksalmonlength was847mmwith arangefrom 565mm
to980mmMEL (Table4). The averagemale diinooksalmonlength was676mmwith arangefrom
335mm © 980mm MEL.

Chum salmon.—Summer chum salmon were first courted on July 7 with a daily court of
229, and counting stopped on August 8 with adaily court of 8 (Figure 3; Table 1). Between July
10and 15,53% of the enumerated run migrated through the weir with dally passage rates nea or
excealing 1,100fish onsix days. The daily summer chum sailmon passage indicaed a uni-modal
runwith peak daily court of 2,032fish occurring onJuly 14. The median passagedate dso occurred
July 14,two days eali er than the 2000run. Based onthe enumerated fish, the 2001runarrived two
days later than 2000with the first quartile passng on July 12 versus July 10in 2000.

The seasonal sex ratio consisted of 49% females with weekly sex ratios ranging from 44%
to 57% through out the run (Table 2). Of the 728 summer chum samon sampled for age
composition, 147 (20%) were classfied as unknovn. Age composition d summer chum salmon
sampled made up threeage groups: age 0.5(4%), age 0.4 (80%), and age 0.3 (11%; Table 3). The
average female summer chum salmon length was 550 mmwith a range from 470mm t© 630mm
MEL (Table 4). The arerage mae summer chum salmon length was 577 mm with arange of 420
mm o 690mm MEL.
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Table 1.—Daily and cumulative (chinook and summer chum salmon orly) courts of fish passng
through the Gisasa River weir, Alaska, 2001. (cum = cumulative).

Chinook Summer chum Longrose Arctic Northern ~ Whitefish
salmon salmon sucker grayling pike Spp.
Date Daily cum Daily cum Daily Daily Daily Daily
7-ul 18 18 229 229 0 0 0 0
8-Jul 41 59 705 934 0 0 1 0
9-Jul 43 102 758 1,692 1 0 0 0
10-dul 26 128 1,166 2,868 0 1 0 0
11-Jul 100 228 1,305 4,173 2 0 0 0
12-Jul 63 291 1,522 5,695 0 0 0 0
13-Jul 63 354 1,781 7,476 1 0 0 0
14-Jul 117 471 2,032 9,508 3 0 0 0
15-Jul 306 777 1,741 11,249 6 0 0 0
16-Jul 196 973 998 12,247 0 1 0 0
17-Jul 299 1,272 727 12974 4 0 0 0
18-Jul 238 1,510 575 13549 2 0 0 0
19-Jul 258 1,768 708 14,257 5 0 0 0
20-Jul 388 2,156 616 14,873 2 0 0 0
21-Jul 254 2,410 549 15422 2 1 0 1
22-ul 74 2,484 492 15914 1 0 0 0
23-ul 44 2,528 432 16,346 2 0 0 0
24-Qul 25 2,553 266 16,612 0 0 0 0
25Jul 36 2,589 250 16,862 0 0 0 0
26-ul 37 2,626 142 17,004 1 0 0 0
27-4ul 14 2,640 114 17,118 1 0 1 0
28-ul 27 2,667 149 17,267 1 0 0 0
29-ul 149 2,816 146 17,413 0 0 0 0
30-ul 20 2,836 87 17,500 0 2 0 0
31-dul 88 2,924 76 17,576 1 1 1 0
1-Aug 18 2,942 67 17,643 0 0 0 0
2-Aug 23 2,965 63 17,706 0 0 0 0
3-Aug 9 2,974 56 17,762 0 0 0 0
4-Aug 28 3,002 50 17,812 0 0 0 0
5-Aug 29 3,031 43 17,855 1 1 0 0
6-Aug 12 3,043 41 17,896 0 0 0 0
7-Aug 4 3,047 44 17,940 0 0 0 0
8-Aug 5 3,052 6 17,946 0 0 0 0
Total 3,052 17,936 36 7 3 1
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Table2.—Sex ratiosof chinookandsummer chum salmonsampl ed at the GisasaRiver weir, Alaska,
2001.SEsarein parentheses. Seasontotal iscdculated from weighted abundanceof weekly totals.

Estimated number
Time period Runsize N Percent female of females

Chinook salmon

Jul 1-8 59 0

Jul 9-15 718 169 28(1.7) 201
Jul 16-22 1,707 218 44(1.2) 751
Jul 23-29 332 175 46(2.7) 153
Jul 30-Aug5 215 199 74(3.0) 159
Aug 6-12 21 20 80(8.9) 17
Season total 3,052 781 42(0.9) 1,282

Summer chum salmon

Jul 1-8 934 0 0 0
Jul 9-15 10,305 437 50 (2.4) 5,158
Jul 16-22 4,665 238 57(3.2) 2,659
Jul 23-29 1,499 243 44.(3.2) 660
Jul 30-Aug5 442 231 49(3.3) 217
Aug6-12 91 84 56 (5.4) 51
Season total 17,936 1,233 49 (1.6) 8,789
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Table 3.—Percent weekly age estimates of chinookandsummer chum salmonsampled at the Gisasa
River weir, Alaska, 2001. SEs are in parentheses. Season total is cdculated from weighted
abundance of weekly totals.

Chinook salmon

Broodyea and age
1994 1995 1996 1997
Time period Runsize N 15 14 13 12
Jul 1-8 59
Jul 9-15 718 152 1(0.7) 47 (4.1) 32(3.8) 20(3.2)
Jul 16-22 1,707 150 3(15) 53(4.1) 25(3.6) 18(3.1)
Jul 23-29 332 148 4(1.6) 53(4.1) 23(3.5) 20(3.3)
Jul 30-Aug5 215 165 4(1.5) 76(3.3) 10(2.4) 10(2.3)
Aug6-12 21 18 0 83(9.0) 6 (5.6) 11(7.6)
Season total 3,052 633 3(0.9) 53(2.5) 25(2.2) 18(2.0)
Summer chum salmon
Broodyea and age
1995 1996 1997
Time period Runsize N 0.5 04 0.3
Jul 1-8 934 0
Jul 9-15 10,305 129 2(1.3) 95(2.0) 3(15)
Jul 16-22 4,665 123 8(2.5) 70(4.2) 22(3.7)
Jul 23-29 1,499 131 4(1.7) 66 (4.2) 30(4.0)
Jul 30-Aug5 442 137 7(2.1) 69 (4.0) 24(3.7)
Aug6-12 91 61 8(3.5) 61(6.3) 31(6.0)
Season total 17,936 581 4(1.0) 80(1.6) 11(1.4)
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Table 4.—Length at age of female and male chinook and summer chum salmon sampled at the
Gisasa River weir, Alaska, 2001.

Female Male
Mid-eye to fork length (mm) Mid-eye to fork length (mm)
Age N Mean Median SE Range N Mean Median SE Range

Chinook salmon

11 0 1 3350

12 0 104 5286 5300 4.3 420650

13 30 8273 8400 161 565940 109 6980 6800 7.2 520920

14 269 8486 8500 25 670980 103 8008 8050 7.6 470980

15 14 8629 8750 119 770920 4 7925 7700 411 720910
Total 313 8472 8500 2.7 565980 321 6762 6800 7.3 335980

Summer chum salmon

0.2 1 4900 0

0.3 62 5247 5225 29 480585 61 5532 5500 3.2 505660

04 217 5579 5600 19 470630 209 5833 5800 25 420690

0.5 13 5558 5550 58 525605 19 5945 5900 6.6 560650
Total 293 5505 5500 17 470630 289 5777 5750 21 420690
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Kated River

Sincetheweir wasnot install ed during the 2001field season, biologicd informationwas not
colleded from either sdlmon spedes or resident spedes.

Henshaw Creek

Weir Operation.—Operation of the weir began on June 25 and continued through August 12,2001.
Even though there were multiple rain events during the study period, the weir maintained its
structural integrity during these high flows.

Biological Data—Summer chum salmonwere the most abundant salmon spedes counted through
thewelr (N=34,777) foll owed by chinooksalmon (N=1,091, Table 6). Of thefour resident spedes
migrating through the weir, longnose sucker (N=2,378 was the most abundant, foll owed by Arctic
grayling (N=239), nathern pike (N=8), and whitefish spedes (N=2; Table 6).

Chinodk salmon—The first chinook salmon passed the weir on July 7 after 12 days of
operation, andthe last chinookcourted was on August 12 which was estimated to be the end of the
run(Figure4; Table6). Between July 14andJuly 23, 7%%6 of thetotal runmigrated throughtheweir
with daily passage rates nea or excealing 110fish on threedifferent days. The diinooksaimon
daily passageratesind caed abimodal runwith pesk daily courtsof 117and 144 occurring onJuly
15and 20, respedively (Figure 4). The median passage date occurred onJuly 19, threedays later
than 2000(July 16). Therunarrived two days later than 200with thefirst quartil e passng on July
15 versus July 13in 2000.

The seasonal sex ratio consisted of 40% females with the weekly sex ratios garting low at
21% andincreasing to 55% by the latter part of July (Table 7). Of the 430chinooksalmon sampled
for age composition, 53 (12%) were classfied as unknavn. Age mmposition d chinooksalmon
sampled made up four age groups: age 1.5(1%), age 1.4 (45%), age 1.3 (42%), and age 1.2 (12%;
Table8). The averagefemale chinooksalmonlength was826mmwith arangefrom 605mm to 925
mmMEL (Table9). The arerage male cdiinooksalmonlength was 700mmwith arange from 450
mm o 885mm MEL.

Chum salmon—The first chum salmon passed the weir on July 9, and courting stopped on
August 12 with adaily court of 77 (Figure 4; Table 6). Between July 12 and July 26, 93% of the
total runmigrated through theweir with dail y passageratesnea or excealing 1,000fish on15days.
The summer chum salmon passage rates indicated a bimodal run with peg courts of 1,972and
3,259fish occurring on July 13 and 20, respedively (Figure 4; Table 6). The median passage date
occurred onJuly 20,two daysealier than 2000(July 22). Therunarrived ore day ealier than 2000
runwith the first quartile passng on July 17 versus July 18in 2000.

The seasonal sex ratio consisted of 61% females with weekly sex ratios ranging from 5%
t068% (Table 7). Of the 789chum salmon sampled for age composition, 162(21%) were dassfied
as unknowvn. Age compaosition d chum salmon made up four age groups; age 0.5 (2%), age 0.4
(63%), age 0.3(34%), andage 0.2(0%; Table 8). The arerage femae chum salmonlength was 549
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mm with arange from 430 mm to 665 mm MEL (Table 9). The average male chum salmon length
was 580 mm with arange from 480 mm to 725 mm MEL (Table 9).
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Table 5.—Daily and cumulative (chinook and summer chum salmon orly) courts of fish passng
through Henshaw Creek weir, Alaska, 2001.

Chinook Chum Longrose  Arctic Northern ~ Whitefish
salmon salmon sucker grayling pike spp.
Date Daily Cum Daily Cum Daily Daily Daily Daily

25-Jun 0 0 0 0 0 0 0 0
26-Jun 0 0 0 0 0 0 0 0
27-dun 0 0 0 0 0 0 0 0
28-Jun 0 0 0 0 1 3 0 0
29-Jun 0 0 0 0 18 3 0 0
30-Jun 0 0 0 0 52 1 0 0

1-Jul 0 0 0 0 18 3 2 0

2-Jul 0 0 0 0 19 45 0 0

3-Jul 0 0 0 0 9 27 1 1

4-Jul 0 0 0 0 47 27 0 0

5-Jul 0 0 0 0 5 6 0 1

6-Jul 0 0 0 0 3 2 0 0

7-dul 1 1 0 0 0 10 0 0

8-Jul 0 1 0 0 3 6 2 0

9-Jul 0 1 1 1 36 6 1 0
10-Jul 0 1 41 42 166 4 0 0
11-Jul 6 7 335 377 78 0 1 0
12-Jul 24 31 1,420 1,797 15 1 0 0
13-Jul 46 77 1,972 3,769 50 0 0 0
14-Jul 92 169 1,602 5371 39 4 0 0
15-Jul 117 286 1,530 6,901 445 1 0 0
16-Jul 38 324 1,438 8,339 515 3 1 0
17-dul 57 381 1,791 10,130 110 0 0 0
18-Jul 83 464 2,048 12,178 34 1 0 0
19-Jul 95 559 2,452 14,630 61 0 0 0
20-dul 144 703 3,259 17,889 20 3 0 0
21-Jul 135 838 2,793 20,682 0 2 0 0
22-Jul 32 870 1,725 22,407 7 15 0 0
23l 69 939 2,541 24,948 170 0 0 0
24-Qul 32 971 1,988 26,936 235 0 0 0
25-Jul 27 998 1,312 28,248 0 51 0 0
26-Jul 16 1,014 1,022 29,270 9 0 0 0
27-dul 17 1,031 681 29,951 1 0 0 0
28-Jul 6 1,037 634 30,585 10 1 0 0
29-Jul 12 1,049 614 31,199 0 0 0 0
30-Jul 10 1,059 681 31,880 0 0 0 0
31-Jul 4 1,063 652 32,532 1 0 0 0
1-Aug 7 1,070 598 33,130 52 3 0 0
2-Aug 4 1,074 353 33483 31 0 0 0
3-Aug 4 1,078 288 33771 5 1 0 0

17



Table 5.—Continued.

Chinook Chum Longrose  Arctic Northern ~ Whitefish
salmon salmon sucker grayling pike Spp.
Date Daily Cum Daily Cum Daily Daily Daily Daily
4-Aug 3 1,081 203 33974 0 0 0 0
5-Aug 2 1,083 188 34,162 24 1 0 0
6-Aug 3 1,086 117 34,279 83 1 0 0
7-Aug 2 1,088 84 34,363 0 2 0 0
8-Aug 1 1,089 80 34,443 0 1 0 0
9-Aug 1 1,090 90 34,533 0 1 0 0
10-Aug 0 1,090 94 34,627 0 4 0 0
11-Aug 0 1,090 73 34,700 0 0 0 0
12-Aug 1 1,091 77 34,777 6 0 0 0
Season total 1,091 34,777 2,378 239 8 2
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Table 6.—Sex ratios of chinook and summer chum salmon sampled at Henshaw Creek, Alaska,
2001.SEsarein parentheses.

Total number of Percent Estimated number
Time period salmon counted N female of females

Chinook salmon

Jun 25-Jul 1 0 0

Jul 2-8 1 1 0 0
Jul 9-15 285 192 21(2.9) 60
Jul 16-22 584 584 43(2.1) 251
Jul 23-29 179 157 55 (4.0) 98
Jul 30-Aug5 34 33 55(8.8) 19
Aug6-13 8 8 50(18.9) 4
Season total 1,001 975 40(1.5) 436

Summer chum salmon

Jun25-Jul 1 0 0

Jul 2-8 0 0

Jul 9-15 6,901 137 63(4.1) 4,348
Jul 16-22 15,506 160 59(3.9) 9,149
Jul 23-29 8,792 535 59(2.1) 5,187
Jul 30-Aug5 2,963 427 67 (2.3) 1,985
Aug6-12 615 298 68(2.7) 418
Season total 34,777 1,557 61(2.0) 21,214
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Table 7.—Percent weekly age estimates of chinookand summer chum salmon sampled at Henshaw
Creek, Alaska, 2001.SEs arein parentheses.

Chinook salmon

Broodyea and age
1994 1995 1996 1997
Total number of

Time period  salmon counted N 15 14 13 12
Jun25-Jul 1 0 0
Jul 2-8 1 1 0 0 100 0
Jul 9-15 285 155 1(0.6) 30(3.7) 63(3.9) 6 (2.0)
Jul 16-22 584 102 1(1.0) 47 (5.0 38(4.8) 14(3.4)
Jul 23-29 179 87 1(1.2) 59(5.3) 24 (4.6) 16 (4.0)
Jul 30-Aug5 34 25 4(4.0) 56 (10.0) 24(8.7) 16(7.5)
Aug6-12 8 7 0 57(20.2) 14(14.3) 29(184)
Season total 1,091 377 1(0.6) 45(3.0) 42(2.9) 12(2.0)

Summer chum salmon

Broodyea and age
1995 1996 1997 1998
Total number of

Timeperiod  salmon counted N 0.5 0.4 0.3 0.2
Jun25-Jdul 1 0 0
Jul 2-8 0 0
Jul 9-15 6,901 108 2(13) 94 (2.4) 5(2.0) 0
Jul 16-22 15,506 123 2(1.1) 80(3.6) 18(3.5) 0
Jul 23-29 8,792 138 2(1.2) 54 (4.3) 44(4.2) 0
Jul 30-Aug5 2,963 131 4(1.7) 46 (4.4) 50(4.4) 0
Aug6-12 615 127 2(1.4) 50(4.5) 46 (4.4) 1(0.8)
Season total 34,777 627 2(0.7) 63(2.0) 34(2.0) 0(0.0)
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Table 8.—Length at age of female and male chinookand summer chum salmon sampled at
Henshaw Creek, Alaska, 2001.

Female

Made

Mid-eye to fork length (mm)

Mid-eye to fork length (mm)

Age N Mean Median SE Range N Mean Median SE Range
Chinook salmon
1.2 0 44 5339 5250 89 450740
1.3 24 7865 8025 173 605905 142 6974 6975 5.6 490860
14 108 8344 8300 4.8 620835 55 7776 7800 7.2 640885
15 4 8425 8425 378 770915 0
Total 136 8261 8275 52 605925 241 6859 7000 65 450885
Summer chum salmon
0.2 1 4800 0
0.3 149 5326 5300 24 430640 64 5595 5550 45 480650
04 254 5586 5575 21 450665 144 5942 5900 3.6 520725
0.5 8 5469 5450 114 500595 7 5771 5750 84 550620
Total 412 5488 5450 1.7 430665 215 5833 5800 2.9 480725
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Discussion
Gisasa River andHenshaw Creek

Weir Operation—n 2001, the weirs on the Gisasa River and Henshaw Creek performed well and
were effective in both passing fish and in collecting biological information. The picket spacing
within each weir panel was adequate, preventing adult chinook and summer chum salmon from
passing between the pickets. However, smaller resident species, i.e. Arctic grayling, northern pike,
and whitefish, may have passed undetected through the weir.

High water levels can temporarily submergeweir panels (Tobin 1994), causing somefish to
escapeover theweir. At Henshaw Creek during the 2000 field season, high water affected counting
for eight days. For these missing days escapement counts had to be estimated. To overcome high
water problems and provide more reliable escapement counts over the entire season, the weir site
was moved 0.5 km upstream in 2001. Even though there were multiple rain events during the 2001
field season, the counting schedule was not interrupted by high water.

Biological Data—The post season analysis for chinook and summer chum salmon in the Gisasa
River and Henshaw Creek was assessed as above the 2000 escapement counts. The 2001 chinook
salmon escapement was 1.5 times greater in the GisasaRiver (Figure 5) and 5.6 times greater in the
Henshaw Creek than the 2000 escapements (Figure 4). The estimates of 2001 mainstem Y ukon
River chinook salmon passage at Pilot Station was 2.0 times greater than 2000 counts (JTC 2001).
The 2001 summer chum salmon escapement was 1.6 timesgreater in the GisasaRiver (Figure5) and
1.4 times greater in Henshaw Creek than the 2000 escapement (Figure 4). The estimates of 2001
mainstem Y ukon River summer chum salmon passage at Pilot Station was slightly less than 2000
counts (JTC 2001).

Salmon stock abundance in the Gisasa River has fluctuated considerably in the past few
years. Since 1995, the chinook salmon escapement counts ranged from a high of 4,023 in 1995 to
alow of 1,952in 1996 (Figure 2). The summer chum salmon escapements al so showed fluctuation
during this time period, reaching a high of 157,589 in 1996 to alow of 9,452 in 1999 (Figure 2).
Presently the cause of these fluctuations is unknown but a combination of oceanic and freshwater
conditions could be at fault (Beacham and Starr 1982, Kruse 1998). Unfortunately, a weir on
Henshaw Creek has only collected total chinook and summer chum salmon abundance since 2000,
thereforehistorical comparisons cannot be made until alonger time series database has been formed.

Thelateweir install ationinthe GisasaRiver in 2001 may have caused the beginning portions
of the salmon run to be missed. The weir was operational on July 7, which was a later date than
previousyears. From 1995 to 2000, excluding 1994 due to partial counts, 13% of chinook salmon
and 47% of summer chum salmon passed the weir by this date. Theweir wasinstalled late due to
river and ice conditions on the Y ukon and Koyukuk Rivers. In 2001, fishery managers reported
these conditions prevailing longer than previous years and were present into June. Because of these
conditions, the 2001 chinook and summer chum salmon runswerereported entering the' Y ukon River
later than in 2000 (ADF& G, Ligneau, personal communication). The late entry of both salmon
speciesinto the Y ukon River, could have aso caused late entry into the Gisasa River. Inthiscase,
the late installation of the weir may not have substantially underestimated the two runs, especially
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for summer chum salmon.

Sex ratios of salmon escapements are indicative of the general health of therun. A large
salmon escapement does not mean the run is healthy unless the stocks have a good representation
of females. Generally, during the salmon spawning period, there are higher proportion of males
during the early stages of the run while the females dominate during the later stages (Beacham
and Starr 1982). The Gisasa River and Henshaw Creek chinook salmon escapement followed
thistrend. In the Gisasa River there were 28% females during the beginning stages of the run
and 80% females during the later stages. In Henshaw Creek the chinook salmon escapement
showed 21% femal es during the beginning stages and 55% females during the later stages. The
summer chum salmon female sex ratio for both the Gisasa River and Henshaw Creek did not
follow thistrend. The Gisasa River female sex ratio remained fairly consistent throughout the
run, ranging from 44% to 57% and the Henshaw Creek femal e sex ratio remained above 59%
throughout the run.
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Katedl River

Transportation and staffing problems in 2001 prohibited the installation of the weir on the
Kateel River. One of the problemsinvolved the timing of the barge for shipping the materials and
supplies to the mouth of the Kateel River. The barge was behind schedule in making trips to the
villagesontheY ukon River dueto late breakup. During 2001 spring breakup, icejamswere present
which caused the flooding of severa villages along the Y ukon River. These high water levels and
floating debris caused the departure of the barge to be delayed two weeks until June 30.

The second problem involved the use of the Bureau of Land Management-AlaskaFire
Service helicopter. A helicopter was intended to be used during the week of June 25-29 to ferry
materials and supplies from the mouth of the Kateel River to the study site. Dueto thelate
arrival of the materials and supplies by the barge, the use of the helicopter was delayed up to the
week of July 2-7. On July 5 the helicopter made severa trips from the mouth to the study site.
Unfortunately, the helicopter was redirected to a small fire south of Galena on July 6, which
caused the use of the helicopter to be delayed an additional three days. All large materials and
supplies were ferried to the study site by July 9. Even though all the material and supplies were
at the site by July 11, there were crew problems with that would have delayed the installation
another week, until July 18.

The Kateel River islocated between the Gisasa River (67 km down river) and Henshaw
Creek (315 km up river) which alows the use of the data from these systemsto get an indication
of run status. Using historical results from these studies, it was estimated that a major proportion
of both salmon runs would have aready migrated through the Kateel River weir location by July
18. Based on the 1995 to 2000 Gisasa River weir data, the proportion of chinook migrating
through the weir by this date ranged from 27% to 86% with an average of 68% and the summer
chum salmon ranged from 52% to 97% with an average of 89% (Wiswar 2001). Also, datafrom
the Henshaw Creek weir project in 2000 recorded 43% chinook and 35% summer chum salmon
migrating through the weir by July 18. With the additional time needed to install and make the
welr operational, at least 50% of both salmon runs would have passed the study site before the
weir was functional. It was decided to delay the project until 2002.

Conclusion

The operation of weirs on tributaries within the Koyukuk River drainage is an important
management tool for ADF& G-Division of Commercia Fisheriesand USFWSmanagersinanayzing
and understanding the dynamic characteristics of chinook and summer chum salmon.

In response to the poor chinook and summer chum salmon escapements during the last 5
yearsbenchmarksshould bedevel opedto a ert fishery managerswhen in-season projectionsindicate
undesirable escapement magnitudes in the Koyukuk River (Tobin and Harper 1998).

AlthoughtheKateel River weir study did not operatein 2001, dueto logistical problems, the
samelogistical problems should not be encountered in 2002. 1t isrecommended that the crew arrive
onsiteby June 17, 2002 to ensure any unforeseen difficultieswith weir install ation can be addressed.

Transportation of material, supplies, and personnel to the Kateel River study site was a
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hindranceto the construction and installation of theweir in 2001. Therefore, itisrecommended that
the study site be moved 20 km downstream. The 2001 crew leader has picked out asitethat iscloser
to the mouth and is in an area that would decrease logistical problems, i.e. transportation from
Galenato mouth of Kateel River and from mouth of Kateel River to weir site.
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Appendx 1.—Historicd chinookand summer chum salmon escapements for Gisasa River,
Alaska, 19742001. All data except weir estimates are from Barton (1984 and ADF& G,
unpubished data. a =Incomplete surveys due to poa survey condtions.

Aerial index estimates Weir

Chinook Chum Chinook Chum
Yea salmon salmon salmon salmon
1974 161 22,022
1975 385 56,904
1976 332 21,342
1977 255 2,204
1978 45 9,280
1979 484 10,962
1980 951 10,388
1981
1982 421 334
1983 572 2,356
1984
1985 735 13,232
1986 1,346 12114
1987 731 2,123
1988 797 9,284
1989
1990 884 450
1991 1,690 7,003
1992 910 9,300
1993 1,573 1,581
1994 2,775 6,827 2,888 51,116
1995 410 6,458 4,023 136,886
1996 1,952 157,589
1997 144 686 3,764 31,800
1998 889 1,997 14,803
1999 2,521 9,452
2000 2,089 11,410
2001 3,052 17,936
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AprrenDIx 2.—Historicd chinookand summer chum salmon escgpements for Henshaw Creek,
Alaska, 19602001. All data except weir and courting tower estimates are from Barton (1984
and ADF&G, unpulhished data. Aeria index estimates are surveys that are rated as poa, fair,
good, o any combination. Ratings are based ona combination d various environmental
conditions, wind, weaher, water, visibility, batom, time, distance surveyed, and spawn stage.

Aerial index estimates

Counting tower

Weir

Yea Chinook Chum Chinook Chum Chinook Chum
salmon salmon Rating salmon salmon salmon salmon

1960 Poor

1969 6 300 Notrated

1975 118 1,219 Not rated

1976 94 624 Fair

1982 48 12 Farr

1983 551 3,289 Good

1984 253 532  Poor

1985 393 3,724 Good

1986 561 2,475 Far

1987 20 35 Not rated

1988 180 1,106 Good-poa

1989

1990 369 1,237 Goodfair

1991 455 2,148 Good

1992

1993

1994 526 2,165 Fair

1995

1996 138 24,780 Fair

1997

1998 97 151 Fair

1999 12 1,510

2000 193 24,406

2001 1,091 34777
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