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ABSTRACT

A resistalJ:e bosnl weir WllS instlllled on the Takotna River in the summer of 2000 lD enurnetale
adult salmon. The weir wa:l designed to replate a counUn& tower projeet tlw optnlted with limito!d
success from 1995-1999. Fish enumeration through the weir began on 13 JUDe and ended on 20
SeplCmber. A tota1 of345 chinook ON:O'hym:lTus tsht:rwylscho. 1,254 chum O. .u-ra, 3,957 coho 0
lrisurch and 4 ~keye 0. Mfka paued dlrough the weir. ScaJe5 Wl!ft.coIl,."....t Uooi. pllI'lion of the
chinooK, chum and coho passage in order to estimate dlC age oompositiorl of the lUll. Ftma1es
compriJed 24.5%, 57.7% and 51.9% of the lotal chinook, chum and coho passage. The samples
also included length data for each fisIl

JU\~ Wmon ....'ere captured IbltlllgOOul the seasoo to doc:amc:ot tbrir pn:JUiCG, or abscra.::c, in
differeD! parts of the Takotna~~ The fish ....'ere eaugbt with minnow traps and mllLllOW

seines dcpI.oyed in !he nWnstem aDd tributary slmIms. Capeures included 291 ebioook. 23~
and I chum fry. Den.siIies appeared higbrsl: in !he ttibtnary streams ofFounh-of·July Creek and Bia
CJttIr: (Ioll-W). Cau:h dalasuggest. draina£e ....ide underuri1.il3Ii of the r."'&iIab1e fry babilllt in the
TakOlDa Ri\ltt.

Aerial NVq's weR Down twice througbout the TMotDa dr8inage and seloctc:d upper Ku.skokwim
RivCT sueams in onk:r 10 document the location and relative abundance of .spawning salmoo. The
first set of surveys were flown in !ale June and focused 00 chinook and chwn salmon. The second
SCI of M"IC)'S "'=: tlowo in Iste September and focused on cobo and late spawning chum Wmon.
Within the Takoaui River~c, Fowth-of-July Clt:ek. appeared to ~ the primary spawning
grounds for chinook, chum and oobo salmon. No Mult saImoo were obser....ed upstream of Founh­
of-July Cred:.

xiii



INTRODUCTION

The Takotna Rivet salmon escapement monitoring program is a cooperative projllCt opeolted
between T!!kotna Charter School and Training ~Iller (TCSTC) and !be COIIl,lTleIl;ial Fisheries
Division oftile Alaska Department of Fish and Game tADF&G). Since inception ofebe program in
1995. TCSTC has received operational funds through a grant from ebe Bering Sea Fishermeo's
Association (BSFA). Prior to ~OOO. ADF&G participation was mostly advisory; the limited
ADf&G on-site involvemenl ".as supportcd by Slate geo<eraI funds.

From 1995 to 1999 the. =peffiCllt monitoring was done by means ora coUll1ing tower, but SIiCUSS
was limited due to lXlO'" water clarity, periodic high water levels and olganiurional difficulties
(Molyneaux et aI. 2000). School representatives, community lead~ and ADF&G took. steps to
improve !be escapement monitoring progrnm by transitioning !he project in 2000 from a counting
tower to a resistance board wcir. The resisuu= board weir design is better able to handle periodic
high ",'ll1eT events than tower or fixed-panel ",-eir designs as demonstrated in the Middle fork
Goodnews (Menard 1999). Tuluksak (Harper 1997), Kwethluk (Harper 1998; Chris and Cappiello
1999),~ (Tobin and Harper 1998), Gisasa Riven (Wiswar 1998) and Beaver Creek
(Collin and Kostohrys 1998). The resistance board design is oot infallible, but iuoperable periods
are generally minimaJ and material loss and damage from high water events are typically modest
(Harper 1997; Tobin and Harper 1998).

As wieb the lower projecl. the fabrication and operation oflht: weir was a cooperative VCIlture. Weir
materials and labor costs incum:d by TCSCT were fuoded through !be BSFA granL Staff from
ADF&G assisted in ebe developmcot and operation oflbe weir through on-si~ i.nvolvement during
weir fabrication, and by assigning I seasonal fishery biologist to work at the weir duri.Clg instaIIation
lUJd throughout project operations. ADF&G support was provided through a graDt from the
National Oceanic and Atmospheric AdmioistmtiOD (~OAA) under lbe Western Alaska Salmon
Fisheries Disaster MitigatioD R.eseurth Plan. The NOAA granl includes ADF&G support costs for
2000. 2001 and 2002. The NOAA grant agreemCOI includes ADF&G involvement in weir
oversight, studies investigating juvenile salmon habitat utilization in the Takoma River basin, and
aerial surveys in !be upper Kuskokwim River drainage to document salmon sp~wning locations.

Backgroutul

The Commercial Fisheries Division of ADF&G is responsible for managing the subsistence and
commercial salmon fisheries of the Kuskokwim River for sustainable yield. The approach used
to achieve this goal is to cosme that adequate numbers of salmon escape the fisheries to spawn
(Burkey et aI. 2000a). The ADF&G has lacked the oeceS>ar} tools to adequately assess the
distribution of escapement in the Kuskokwim River basin and the data rwcessary for the
development of biological escapement goals (BEG). The area for which information is mOSt
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lacking is the upper Kuskokwim River. PrIor to 1995 the only thorough escapement monitoriog
proje<:1 oper.lled in the upper Kuskokwim River basin was a weir on the South Forie Salmon
River It appro:uIDatdy river mile (rm) SIH (river kilometer (dan) 945). The wcoir WlI5 operational
in 1981lUld 1982 and focused 00 chinoole salmoo. (SclllliederiwlI982a IIld 1982b). From 1983­
1994, escapement monitoring bad beeo limited to, It most., one annual aerial survey flown over.
ponion of the Salmon River during the estimated peak of chinook spawning (Burkey and
Salomone 1999). Part of the interest fOl developing an escapement monitoring project on the
Takoltul River~ to help fiU the information void in the upper Kuskokwim River basin by
providing manag= with a reliable monitoring project that taIl serve IS an index for the area and
promote more informed management decisions. Throogh tbe cooperarioo ofTCSTC. cOlIUllunity
leaders and v.nOll$ funding groups, the goal of developing this escapement monitoring projea
became' reality.

Another interest in monitoring salmoo l'\Ul! in the Taltorna River is l.haJ: these populations appear
to be in a state of 1llCO\'el')" or ~tion, following near extirpation earlier in this cml.wy

(Stokes 1985; Mol)'llWlX el aI. 2000). Native Athabukaru who lived in the upper Kuskol'"\\-im
River basin before the early 1....'tDlieth UIllury harvested salmon from lbc Takotlla RiveT,
including residena of TogholjildochaJr.· which was Ioc:ated near the mouth of Fourtb-of-July
Creele (Hosley 1966; Stokes 1985; Anderson 19n: BLM 1984). Hosley (1966) and Stokes
(1983) reported that people from lbc Vinasale IlId TlltIawiksuk Alhabaskan bands also fished in
the TakolDa River. The number1 of salmoo that wen: harvesled is unknown, hul iDterviews willi
elderly Nikolai residents who have fil'Sl band Imowledge of the IIJN recall the existence ofooly
S[fOog chinook and chum nUlS in the Takotna RiVEt" until the early 1900's (Stokes 1985).

Historically....,'CiD fitted wilb fish trapS were I common method used by abori&irJal groups for
harve::stin8 salmon.. At least four weir site5 ha~ becrJ documented as ha\in& eltimd on the
Takotna River (Stokes 1983). these:~ ablD.doaed DO later lbIm the mid-I92Os aooording 10
oral. bistory and tim haDd ~iedge of Nikolai elders. One of Iitese sites WlIs located on the
Nixon Fork of the Takotna River. ocar lbc connlJCDCe of tht West Fod: Rh'el'. The orher
locations iocilldcd. site GO the main river a short di$lllQCe above the conunwtily ofTakotna, oee
near Big Creek (lo~), and another neat, or within. Fourtb-of-July Creek. According to an t1der
wbo fished the Nixon Fork weir, the lhandoru:oent oftbeJe Sill'S was; the result of the coale5CCOOC
of the area's AlIlabeskM popuJllttOll and Ibe booming mining induslJ)'. Several epidernic.s
I1lvaged lbe aru.'s Native populations in lIle late aineteenth and early twentieth centuries.
Berween 1908 and 1910, a wave of epidemics, prunatily diphtheria, fon:ed the remnant
population at TogholjildoehQk' to abandon the site (BLM 1984).

Gold was disco~ in the Inooko mining diStnCI in 1906 and the Takotna River was
lrUlSformod into I major access route to the gold fields (BlOwn 1983). The COIlllDunity of
Takoma ~Ioped as a supply point and sta&io& area for the: miners. Dog lealI1S 'lIotte the
primary means of ....inltt tranSpOlUlion and their JfOwing llWTlhen were fed dried sa1roorl that
""'ell: Liktl)' b.&rvnlcd from the Takoma River and other local strellllS. Steamboats loaded ..ith
IOns oftnining supplies navigated the Tako!U.1 RIver from the mouth fO near the turrenltOWD of
Tako!,na. In the early 1920's smalilemporary dams were built Oil the river to Caciliwe steamboat
puugt (Kusko Tuntf 1921). Al some point.. salmoo populations became depleted. The tuning
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and cause of the decline are unclear (Slokes 1985), bUI likely due to a combil)il.tion of over
fishing and habitat alt<:rarion associated with mining development.

Area residcnlS and local biologim described the Takotna River as beinB almoSt void of Mlmon
during the 196O! and 70s (Molyneaux eI Ill. 2000). However, by the 19805, Takoma residents
began to notice adult salmon in the river again. Owing an aerial survey in 1994 an experienced
ADF&G fishery biologist observed several thousand chum and some chinook salmon in Founh­
of-July Creek. a clear water tributary of ~ Takotna River, but few .salmon were observed
elsewhere in the Takotna drainage (Burkey and Salomone 1999). In recent years, sport fishen
have also begun to calch coho salmon while pike fisbing (D. NeWlOn, local resident, Takotna.
personal conmlWlicarion). The perceived increase in salmon abundance is what promptod the
establislunent of the eseapementrnonitoring program on the TakolDll River.

Monitoring salmon abundance is villl1 to sustainable salmon lTIlllLIIgemenl; ho...."tver, knowledge of
the age, sex and length (ASl) compositions of salmon populations is llIso valuable. The ASl
information can provide insighlS into understanding fluctuations in salmon abundance and is
important for C$IlIblishing escapemeol goab rouBois and Molyneaux 2000). Consequently, salmon
escapement projects typically in<:lude the collection of ASl data (e.g.. Men&n:lI999).

Escapemenl projcclS llIso oommonly serve as platforms for some level ofhabilal monitoring. W~
temperature, cbeatistry and discharge mte are all fundamental wriables of the stream eovironment
that direcity IlOd indirectly inDuencc salmon prodllCrivily (Hauer and LMrJbert 1996). These
variables can change due to anthropogenic activities (mining, timber harvesting. man-made
impoundments, etC.) or climatic changes (e.g., EJ Nino and La Nina events). Changes in these
variables can affecl stream proc!l..ll:tivity llDd the timing of evenlS such lIS salmon migration and
spawning: Such habitat monitoring will be incorporated into the Tako1lla River salmon
escapement monitoring progrnm.

The Takotna River weir project will also serve as a platfoIDI 10 investiBll1C the distribution and
habitat utilization of juvenile salmon and spawning adullS. Gi~n !he mining and salmon
abundance history of the Takotna River, such investigations may provide some insight IlS to
whether the available habitat is being W\derutilizod and wby the salmon lUllS remain low. Anial
surveys will also be flown in other upper Kuskokwim RiV« tributaries to document spawning
grounds, estimate habitat utilization by spawners and to index run strength.

Objecti~es

1. Enwnerate the daily and toiaJ annual chinook, chum and ooho salmon escapemen~ to
!he Takoma River, above ibe community of Takotna.

2. Estimate the ASL oompositioo ofihe toW chInook. chum llOd ooho salmon
escapt:.lllcOt:110 the TakolOa River, above the community of Takotna., from a minimum
ofthree pulse samples, one collected from eacb third ofthe lllll, such that 95 percent
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siroullllrn:oU'; confidence intervals for the age composition in each pulse are no wider
than 0.20 (a 0.05 aDd d '" 0,10).

3. Monitor the daily water temperature of the Takoma River.
4. Monitor water level and estimate daily discharge rates of the Takotna River.
5. Profile the water cbemistry of the Takotna River (conductivity. pH, alkalinity.

turbidity, color, calcium, magnesium and iron) at low, intermediate and high Walt!"

levels.
6. Detennine the distribmioo and babitat utilization ofjuvenilc salmon upstream of the

Tilkotna River weir.
7. DtlrnUine the distribution of spawning salmon upstream of the Takotna River wdr.
8. Idc:ntify locations of spawiling salmon aggregates in the upper Kuskokwim River

drainage.

METHODS

S'udyAr~a

The Takotna River originates in the northern half of the mineral rich KuskoIcwim Mountains.
FOllDed by the confluence of Moore Creek and Little Waldreo Fork, the river flows in a
northeasterly direction passing lhe community of Takotna at an 50 (rkm 80.5) before swinging
southeasterly near the confluence of the NU<.on Fork River at 1m 15 (r:km 24.IS; Brown 1983;
Figure I). Another tributary, the Tatalina River, joins at rm 3 (rbn 4.8), and then the Takoma
River empties inID the KU';kokwim River across from McGrath al rIll 507 (rbn 815).

The Takotna River is about 100 roi (161 kIn) in lC.l1gth and drains an area of2,180 square ffillcs
(5,668 square IrilOmlllers) (Brown 1983). The river is shallow and winding from ifS bead to the
town of Takotna, but gradually becomes deeper downslrtam of that point, especially after the
confluence of the Nixon Fork, The current is sluggish and the channel width in tlJe lower reaches
average 400 to SOO ft (122 to 152 m). The river slope as rep0rled by Brown (1983) is about 4.7
feet per mile (0.89 meters per kilometer).

Al normal flow, the river has a nominal load of suspended matter, but the waler bas a high level
of color due to organic leaching. The Nixon Fork and Tatalina Rivers drain extensive bog flats
and s....'lllllp)' lowlands, but the ~mainder of the basin lS mostly upland spruce-hardwood forest
(Brown 1983, Selkregg llndo/ed). White spruct' with sc;l.nered birch and ll3pCII is common on
moderale south-facing slopes, while black spruce is more cha11lcteristic on northern exposures
and poorly drained fiat areas. Thl: understory consists of spongy moss and low brush on the cool
moist slopes, grasses on dry slopes, and willow and alder in the higher open forest near
timberline.
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W~ir Duigll 411d Opuatwn

Sile Selr~ti\lQ

A weir silt lCCODIIaissDDcc trip ....'a! COI'ldIIctaI upstn!8m ofTakotoa in 1999 (MolyDaUX et aI.
20(0). A site was chosen directly upstream of a bridge located 2 DD (3.2 kID) &om the town of
Takooul and H nn (ricm 8S) from !he eoa11\1CT1Ce ....ith !be Kuskokwim River. The bridge is on an
all _!her road CI;lDnerting Takotlll with Stefling Landing (nn 490, lion 789) 011 the Kuskok\l,im
River. The bridge site aUo~ fot COllverueol road llCCeSS and minimal boat traffi~. A short lll;CeSS

rood leads from the road to the well" sileo During the sile survey on 7 July 1999, the river width was
237.5 It (72.5 m), m3Ximum depth was 2,3 "(0.7 m) and maximum velocity was 5.0 tvs (\5 mls).
Di9C~ UDder these av~e summer flow COIlditions was estimated to be 1,232 ft'/s (34.9 rolls).

The weir Jl\8terials W~rll purehased in JanLl8ly and Febnwy 2000 ilIllI fabrication of the various
~ompooentJ began ill Febf'l1lll'Y 2000 at the ADF&.G Sport Fish Division shop facilities iII
Palmer, Alaska The weir cowponer>ts were shipped to Tatalina Ai.- Force Station and transported
to the weir sile in May 2000.

Weir Design

The Takotna River wdr spanned a 27S-fool (83.3 m) channel with ill maximum depth of2·3/4 ft
(0.84 m) at the time of InstaUaliOQ. The weir consi$led 0(79 re:!I;st8!!ff bou'd pIllels thai covered
the central 240 ft (73.2 m) of the channel, and eighl $eClions of fixed weir. The resistance board
pottion of the weir was designed bued 011 a style developed by the United SlaleS Fish aod
Wildlife Service (USFWS) (Tobin 1994). The fIXed panel sectinns used aioog the river margios
""ere based OIl a design described by MolyllellllX e! aI. (1997).

Raisll1nu &rmJ Pl1n~ls. The l't'sistance board panels were designed similar to the style
described by Tobin (1994). The primary exception WllS thll! eacb Il:sistance board panel was
l\3lTOwer,]6 in (0.91 m), as opposed to 48 in (1.22 m). Another difference was that llle edges of
the plll5tic stringers were rounded to reduce the likelihood of abrading fish. Th.e spacing between
pj~kets was 1-114 in (4Q6 rnm). The pickets bad some flexibility, bUI the narrow spacing allowed
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for I compleJe census of III bill ~ smallest returning salmon. SnWl resident tpecies were able
to pass tllrougb tbI: panels.

RlJil u/ld Cllble. The: reshllmCe board panels were held in piKe by I raillDd able secw-ed 1I0ng
the ri~er bottom by stake5 and duckbill ancbo~. Each rail consisted ora 10 Ii (J rill length of) III
(7.6 em) angle iron with three CrollS legs bolted 10 the base. Each end of the aoss1~ bid a bole
through wlUch B stake was driven for securing the rail along lhe strearnbcd 1hc sWtet "'In

made of 30 in (76 em) lengths of';' in (1.9 em) #6 rebar. To Bvoid downstream slipplae, no. 1/38
dllCkbill anchors ....~e driven into the substrale Bpproximately 10 foe! upstreIm of the rail and a
cable extendin& from each anchor was secured to the rail. Adjacent rail ICCtions were bolted
toaetber cnd-to-end forming one line ofrail across tbe streambed.

~ rail Stttion had cwo cin:uJar eyepieces through whicll io cable wu~ After the raill
were in place.. 0llCl eontinllOU5 piece of 3/8 in (9.5 mm) galvanUDd aireraft cable _ threaded
tbrou&h III the raiJs. One end of !be cable was lIDC~ with 3 duckbills. the other eDd kd to an
lflC.bored staDo:hioo lllld winch that "lIS used to tigbl.en the cable.. R"1israr« board JlIIIlds were
thell booked to the cable IS described by Tobin (1994).

Fl.ud Wllk. SectJons of fixed weir were required along tbe flanb ofebe raisuoce board weir 10

ICCOlIIlDOdAte tbc slope of the near shore lUe&.. The fixed weir sections COIl5~ of aJUllUlIum
panels aDd wooden tnpods (Molyneaux et aI. 1997). The bipods were CO!l1posed of three wooden
beams IDd I qndbq platfomt. 'The from leg of ew::h tripod c:oncigcd of a 4 in X 6 in X 10 ft
(10.3 em X 15A em X 3.0 III) beam. The rwo rear legs~ eomimd of 04 in X 6 ill x &ft (10.3
em X 1S.4 em X 2.4m) beam11'be lIuminum P'DCls were 2-1I4 ft (0.83 m) ..ide by~.2fJ ft (.!
rn) bigtJ and had I 1.3/8 in (3-SO em) gap betwtX:ii eK1171! in (2.2 em) diamcler pickeL The
fixed weir was joiDcd 10 the resistlDOe boBn:Iweir ",itb floating bulkheads.

Pani,,& Clrflie'Ttwp. A"'5'" dJukI1ive np was i»Siboocd oa the upstream $ide of the _ir.
P1Ittmc:nt was based on !be loeabon whel'e IaJmon ICDlI 10 travel D1O!l. This was close to the
deepc:st pan of tho channd. The trsp frame was~ from lIuminum angle and channel
stock IDd musured S ft X 8 ft X 5 ft ll.S m X 2.4 m X 1.5 m). TIte nap floor- was welded from a
pafotatal lIuminum LIw:et. The sides were constructed of vel1lcal.ly positio~ I in (2.5 crn)
IMe p1vllllZCd a1l1l1:W1l1n11 CODduil. Spacina beIvoeen the COnduil pickets W85 1116 til (1.6 mm)
wider than the spacing ll$GI. llI. the ....'W p:mels, bw tbc: ngidity of the conduit and QilTOW spxina
still~ for I CO!l1p1etc eeasus of the. salmno The trap bad a collaps:ible V-$hBped cnb'aDce
aDd a~e 16 in (40.6 CUI) ..... exit p1e.ln Iddirion.a seeond exit gatc "'lIS hi.ll8ed QCat

tbc base of \he removable pte. Wbtn water clarity was dimiraish<:d. the llingod pte, which was
pqsi1KJned OD the outside oftbe tr-p. was lWtiaUy raised to direct fish cloter to the surface for
beeler viewina. Side paoeb flanked Ihe hinged gate in order to keep fish "'ilhin the vjtwiI\i area.
The trap was joined 10 tbc weir by floanog bulkheads wnstrue!ed of tbc same material as the
weir...,els.
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Two additional gates were i£lSlll1led to enhan~e fisb passage liu'ougb tlte weir. Each of thl:S¢
consisted of an aluminum fixed panel hinged to the upstream end of the ~istance board panel.
When fish needed to be passed, the hinged fixed panel would be lifted off of the resistance board
panel exposing lUI open section in the resistance board panel that allowed fish to pass through
Fish were enwncrated lIS they swam tbrOUgll the exposed hole in the weir.

Bout pIJSSQgt!. A section of the weir had modified weir panels that well: designed to
accommodate bo81 passage over the weir. This "boat gate" consisted of three modified resistance
board panels thaI each had a 2 ft X 3 ft (61 cm by 91 em) sheet of 'h in (J.3 em) higb-density
pol}"'inyl plastic secured to the uppet surlace of the distal end of the ~I. These acted as shock
absorber.;. This modification prote<:tcd the JIlIIlels from damage when boats would pass over
them. The weight of passing boats would push !be panel down allowing the boat to drive over the
weir. Jet-.drivtn engines could easily pass over the ramp, but Opernlors of boats with prop dnven
engines had to puU themselves over the weir using a rope thaI was ancbored. inunediately above
the weir. When coming do'NlUiver, boats equipped with prop outboards needed to tilt the mOlor
up before passing over !be ""-eir.

Weir MlLiolenance

Cleaning lhe weir was:l daily opel'ati<'n. ClelUling consisted of walking across me weir to
parti.aI.Iy submerge cach paneL,1hereby allowing !be CllITCIlt to wash debris downstn:llm. Algal
growth was removed pt'riodically by scrubbing the pickets with a long-handled push broom or by
hand. Spent sal.mon and carcasses (hereafter referred to as carcasses) thaI v.-ashed up nn the weir
were counted by species and sex, and then passed downstream. Tbe carcass count was reo:orded
in the "hourly carcass count" portion oflbe logbook. Final carcass counts for Ibe day were
lallied, by species and sex. and entered on tbe "daily cara/SS count' section of the logbook.

In addition to \be cleaning, II member oflhe crew would use snorkel gear 10 check the integrity of
the weir and substnlle rail. Any holes or scoured areas were repaired immedialely then reported
and described in the "hourly fish passage" section of the camp logbook. Snorkel gear
i£lSpections were dODe every few days depending on W3ter"COnditiOns.

Biological DQIQ

Fish Passage

All fish passing upstream through the p:lssage gates were enwnenued by species, with the
exception of fish that well: obviously small enough 10 pass freely through the panels. The
counting schedule "''115 variable, with adjustments being tI1ld~ depending on the migrator)'
behavior of the fish. There were two to several counting episodes \lach day, lind a single counting
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episode lwed from 20 minute$ to a few hours depending upon flSb passage. I'lISSllge numbers
were entered in the logbook under "hourly passage" and ~daily passoge".

Estinwling AgNex-Lorgth ComposltUm. Throughout the reason $cale $8lllples, as Y..Ill! as sex
and length information, were collcckd from chinook, chum and coho salmon following standard
$8lllpling procedures described by DuBoi$ and Molyneaux (2000). The dam "''eTC collected
following a pulse sampliog design whereby intensive sampling was done for a fev.' days,
followed by a few days without sampling. The goal of each pulse was to collect samples from
210 chinook, 200 chum or 170 coho salmon from a minimum of three pulses. These sample sizes
were selected so that the simultaneous 95% confidence inlen'a! estimate of age compositioo
propoltions would be 00 wider than 0.20 (Bromaghin 1993). From lhree 10 six pulses were
sampled from eacb species. Considering the dynamics of the ASL composition and fish
abundance, the need for achieving the sample $W: goals had to be weighed against the need for
collecting pulse samples over a brief period of time. For this reason, the sample size goals serve
as general guidelines rather than rigid requirements.

Scales used in age determination were removed from the preferred area of the fISh (lNPFC
1963). Three scales were taken from each fis.b and mOlWted on gum cards. Sex was determined
by vi$ually examining external morphology, keying on the development of the kype, roundness
of the belly and the prescnce, or absence, of an ovipositor. Length was measured 10 the nearest
millimeter from mid-eye to the fork of the tail. Sex and length data were recorded along with
other pertinent infonnatiOIl on computel: mark-sense foIl)lS. After sampling, each fish was
released upstream ofme weir. The gwn cards and data fonns were:sent to the Bethel ADF&G
oflke for processing foUoVr'iDg procedures described by DuBois and Molyneaux (2000).

The completed compUler mark-sense forms were pr~ssed with an OPSCAN machine to
produce ASCIT computer files. The ASCIl files were then processed to produce IWO summaries:
one of the age and 5e.'I( composition of each pulse sample, and another with length statistics.

These S\UIlDlaries were used to estimate the ASL composition of the entire chinook. chum and
cobo salmon escapemenl in the Takotnll River. The scasCln passage of each species was
temporally stratified into SC\'C:ra1 blocks of tim<: (stratum). The ASL composition of eacb pulse
sample was assumed to be representative of the fish passage during the stratum. The proportion
offish in each age and sex category, by specie$ and stratum. was estimated as the number offish
dcrermined to be in thW category (after aging) divided by the total sample ~. The number of
fish in each age and sex category was then estimated as the product of the sample proportion and
the sum of the ~es passage during the stratum. The number of fish in each c:lIegory was
summed over all strata to estimate total season passage by age and sex.

Length summary statistiC!; (mean, SE, range) for each spedes were reponed by stratum and age­
~cx ~;Jtc;l!;ory. The overall season mean length was estimated by weigbting the stratum mean
lengths by lh~ total weir passage of eac.b specie$ during lhal stratum.
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The original ASL gum cards, acetates and mark-sense forms were archived at tbe ADF&G office
in Anchorage. The computer files, including ASCII and S\lm.lIlal'}' files, ~ archived by
ADF&G in the Anchorage office.

Juvenile SallDOII Iovcstigatioll5

Juvenile salmon were eaptured with beoch stiues and minnow traps to detemllnc their
distributioo and habitat uti1iz2tion of the middle and upper reaches of the Takotlla River basin.
Effort focused on 12 geographic zones that iIlc1uded the mainstem of the Takotna Rjver lIlId
major tributaries (Figure 2). Seining took place throughout the field season 85 time allowed. The
beach seines measured 30 ft X 4 f\ (9.1 m X 1.2 m) and the mesh size was 3116 in (5 mm).
During II sampling event, .5eVC'lI.I se~ haw ""ere pafonned at each location and any juvenile
salmon caught ~re identified and mellSUl'Cd to the neare~ millimeter (fane length). All other
species wef': identified and their abundance was estimated. Rreords were kept of the number- of
fisb b)' species, globaJ positioning system (GPS) coordinates, bank designation and a brief
habital description. Catch per unit effort (CPUE) were ta1lied for each geographic area.. Each
CPUE unit is equivalent to one seine haul (i.e., awnber offish per seine haul).

Mlnnow ttttp:'l were used periodically thrOUghOUI the season to capture juvenile salmon. The V­
inch mesh traps were baited with salmon roe placed in small ptTforatcd plastic containers. Traps
were fished for 24-br periods. When checking traps, the number of fish by spedes, and fork
length were ~rded along with GPS coordinates and a brief habitat description. Catch pet unit
e!fon (CPU£) were tallied for each geographic ate&. Each CPUE W1it is equivaieIlI 10 ooe
minnow trap baited for a 24-hr period (i.e., fish per day).

The distribution of spawning adult Salmoo in the Takotrul River was detemLioed through aerial
surveys conducted from a fixed-winged aircraft. Aerial surveys were also condUClcd over other
upper Kuskokwim Rivec tributaries in order to identify salmon spawning grolIDds. The aerial
surveys were flown dllriog two rcrnporal blocks: late luly when chinook and churn salmon ~rc
spawning, and late September when coho and late spawning chuIll s:Umon were 5J)awning. The
luly SUT\'eys were corKIw:ted with a conlrllcted pilot flying I PA-18 Super Cub. The September

surveys \\"Cre done with a pilot ElDd PA-12 Super Cub chil11ered from McGrath, and with a pilOI
aud Cessna 185 on floats provilkd by the United States Fish and Wildlife Service (USFWS).

Before each flighL a course was set with GPS coordinates to optimize time in the air. The GPS
coordinates for the mouth ofeach river to be surveyed that day were entered into the pilOlS GPS
based on the expected route to be flown that day. The pilot would foUow the rivers 10 the best of
his ability as the observer looked for fish. A tally counter was USl:d to keep trnck offish.
immediately after each river \\'as swveyed, the observer would make notes about the swvey sucb
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IS time. "iIld. In=·htf, ....-alel Yisibility. river subsue 1)'pI; diJtance 5UtVeYtd mel an oveBll
ratiDa bued on aU of these r.:1OfS. 11Jr, ooca were Ia1er traMfc:md to an M AYK Sol"'011
~'" t>tu-rlOlu-Kllltotwi", Aru:l' form, which _later aueml i!IIO Ibe Kuskokwim
Ana Sa1mon E......pcmc:nl OMel'Vlllion catalog.

Wakr temper-allft, air~ and I,ater depth were moniuxed on I dIIi1)' bad. SIlQDl
temperature is 001 uniform amooa all halllta/. Iype:s wi:hiD. a stremI reach (H.auer II'Id Hill 1996):
\heTefore, lempenun tJlasumnent5 weR' collected from l oonsiPW }-el: coovaUctu, Iocalion.
Measurements tbr lbo TakotnA River wet.: c:oil«:led from a statioa~ &om the Yoci" OIl

the oonh m-e_ The lemper.IlUTe was Iakm onu in the lIlOrIlinI IIlJd ClDOC iD the evening. They
were tIlcuI~ for the day II calilmtcd \b(rrnomet.:r was submerglld a fewcentimettt's below
the surl'Ke IIld a11o~ to stIDd "ncti511ubed for I couple of mioutes before beiDg r-'- II was then
placed bIlcli: into Ibc. "'U:r for III additioaal 30 .............. and checktd 10 :see if lbt~DI cJJan&ed­
if il waa stable, the lMIlCr ICmpcruurc ....'IS ru:onIed. If il dwlged, tbcn the poe<3$ was~
IIIltiI ibc IaIlpenIUTe l'I!IIIdina Slabifu:aL Tbc fiDIl rcadiDa "''U tben entered in IDe Mdi11Wlloiogy"
llIClion of the logbook. Air lempeBl'\ll't \lIU measumi • a shaded area DeIr the ...eir site aDd
recorded in the 10ibook. Thit......, perfCliulCd rwil;:e I day and 1beo averaged.

Daily opentiom iDtluded mocitoriDg strum flow v.i1h I staDdudized stIJf gJge. The stiff lIage
eoasisted of a melai tOO with I meter stick lnacbe<lto it. 1be rod \VIS driven into the SlreaIn

cbanoc:l xeuriJ:la:!be meier suck in pllCe The beigbl oftbe water surflCe IS lIloCaS\lred Iflalnsl tbe
MatrPcc.~lI:d the MstJge" or "pge height" above III established darwn pIaoc:. The dalum
pIaDe 'I\IP 5elected (or convcniena:, the num\:lt'r Wa:I arbitnt)'. but WIS intelldlld to provide I
uabk IIIId ItaDdardized ~ferenu poinl for Ilk W"e of tbe projec1. The It'it.bciJht WI.! mc:uurod
once in the motuiog IlId once in the CVet\l1lg, aDd then averaged for the: dly. Tbt Pie beighl was
recof1Sed In the "clirnaloiogY' section of the remp 10ibook.

Star.dardized refcn:uu points fot the datum plllOt were based on three beochmlrb.. These
beoc/:"'frb CID be used to~ the meter 5lick wbeoever it is dislodged, and AI the stan of cacb
fle\\ field ....100 Each bcDchmlrit COIl5ists of I steel rod (l in diame\tr X 6 fl) diivtn yt'l'heaJly
into the JroImd 50 tba1 only a few~ retnlined !bow: the slD"ficc. The beochmuh are
loc:atN approxima1tly 25 tJlCttl'S downstream of the weir site. One is located near the waters
edge, and the tip of lbe rod IS eqwvalenllo a water beight of 58 em. The other two poles wtrt

placed aboY!: I CUI bank in tbe same generallocaDon and are eqwvalenlto 144 c01Illd 179.5 cm.

Wiler samples~ colltcUd periodically iD order 10 cbanduia: the WlItc:r chr:misby of the
Takotna River. Efforts wen: mIdc: 10 c:01Jecl: tbeat IlIIDpia It low, intenmdil'" IlIlI biab waler
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1C\.'els. Sm'lpJes were aoalyzed ~I !be ADF&G limnology lab in Soldotna for conductivity, pH,
.Ihlinity, n:cbidily. color, calcium, llJagoesium. total iron aDd reactive silicon. The Wllter samples
~ collected upsttearn of the ....'eir sile and appmxill131ely three meters off shore. The 5DO-ml
polyelhylene bonle used for taeh sample was thoroughly pre-rinsod wilh water from the sample
kx:alion. The boule was then completely filled with river water so thalllO llir space was visible.
An exterrLaI label was affixed 10 =11 bottle identifying the dale and time the sample was
col1eaed, SIlUllI name, gCllCT'll.l location, collectoB name, ADF&G contacl name and phone
ownber. The samples were then stored in a cool and dark location Wllil transport could be
iUTBDged to the ADF&G limnology labonltory in Soldoma. Transpon lLSually OCCWTed withio. 24­
hours and the l:lboratory was noti lied once the sample "''lIS in transit.

Conductivity (temperature compensated to 250 C) was mcasu:n:d iIllhe lllbo!1ltOJ}' using a YSI
conductance meter equipped ....itb a platinum electrode (ceU constaJ:ll - 1.0 cOfl). The pH was
IIlC:llSUrtd "'ith II Coming pHiioll meter. Alkalioity was dctenniJ;Ied by acid titratiQ[l 10 pH 4.5
using 0.2 N HzSO. CAPRA 1985). Turbidity', expressed as nephelomcttic turbidity units (I\'TtJ}.
was measured li\ith an HF ORT·1000 ntrbidimeter after liDcar calibration. Color was deten:nincd
on a fillmid (UIJwman OFf) sample by measuring the spectrophotometric ahsorbaacc al aoo nm
and OODVen1ng 10 equivaJcnt platinum caball (PI) units (Koeu.iags et al. 1987). Calcium and
magnesiwn ....-=: dct=nincd from separate EDTA (0.1 l'i) tilnltiollS after Gollernl1ll\ (1969), and
total iroD was analyzed by reduction of ferric iron with hydroxyll..Oline during bydrocb.loric aCid
digcsuon as described by Saickland and P~ns (1972). Reactive silicon Wall dctermined using
\he method of ascorbic acid mluc!inn 10 mol)'bdcnwn blue after Stainloll el aJ. (1977).

RESULTS

W,ejr Opera/;onJ

Thc weir opel1ltc<l from 24 June through 20 Seplember 2000 lI1ld was fully operariona! the ICIItire
period. The pIIliCls were cleaned every day and the weir was inspeclCd for boles two to three
times a. .....eek with morkel Seat No boles were found thai adult salmon oould~ through
undelected. A. few smaI.I boles wae dctel;:led and immediaLl:ly ~ed arty in Ihe season as the
subSlilue .Jjll.5l.cd to the \Vl:ir.

PiJSSllp tIIId Rwr TiJnillg. A loW of 34S chinook salmon passed the "'cir (Table 1). The fust
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cb.inook salmon '011115~ 011 18 July, the scoond day of operation. Peak daily passage of30
fish oc:cum:d on 22 July. The median pasage dl.te was 18 July, and the cemraI~t of
the NIl 0GCWTtld bm\~ 7and 26 July. The last chinook salmon was observed on 9 September.

ASL. Sex and lalgth information, a10na with scale samples, were ooUc:eted from 78 cbinook
sallooo from S July 10 29 AugU§t. The 78 chinook !illmoo successfully sampled comprised 23'Y.
of the loW passage. The samples were collected from six pulses and sample sizes nmged from
!4·2S fish per pulse. The chiDook passage was panitioned into (our tempotlll strata based all
sample dlla.es (fable 2). Females were less abundant than males during every pulse. The total
chinook pas:58¥c was estimated to be 24.5". (emale based 00 the stratified and weigblcd
samplin&- ~e-1.4 chinook was the most abuodant age class (35.6%). followed b)' qe·1.3
(31.6%).at,-e-1.1 (30.9%). age-I.I (1.4%) and age-1.5 (0.6%). Avenge length by sex and age
class is reported ill Table 3.

CbulD Silmon

Panllg~ and Run Timing. A lotal of 1.254 chum saLmoo passed the -u (Table 4). One fISh
was seen 00 24 Jone. the first full day of Opmltioo. PcaJc daily pas:>age of 101 fash oecv.ned on 8
July and the median passage date was 14 July. The tc:ntra.l fifty-pcn;alt of tbe passage occurrecl
between 8~ 22 July. The last chum salmoo was observed on 29 August.

ASL. Sex and lcugth information, aJong with scale samples,~ coUeclcd from 365 chum
salmon (Table 5 and 6). The 365 fish sarnpled COJn,priscd 29% ofthc lota1 passaae. Tbc-sarnples
were collected from four puJses with sample sizrs mnging from 2)·140 fish. Tbe dlum puY8c
was partitioned into four IcmpcnJ strata based 00 the pulse sample dates. Based on the fish
sampled, females comprised 57.7% of the IOtai run ~e. Fcmales wen:: I%IOC'l: ~Ilha.n

males durina every pulse. As applied 10 lOtaI chum pusage. age-O.3 fish ~'t;R' tht most filundaot
age class (6\.7%). followed by ag&-O.4 (3S.2Y.), age-O.2 (2.7%) and age-O.S (.4%) fish (Table 5).
Average leDgtb by sex and agc class is rqJOrted in Table 6.

Coho Salmon

PQ!Ssage and RU/J TiJrliffg. A IolJll of3,9S7 COM salmon paned the weir during the optnltiOfll1
period (Table 7). The tim coho salmoo was observed OD 4 AUiUSl and median pauage Ilt'CUIttd
on 25 August The central fifty.pcrt:ent of the JlWlIit occurnd between 20 a.od 29 Auaun A
peak daily counl of 490 coho salmon was observed 0fI 28 AuguJI. Coho mJmoo ~ still
passing the weir in small oumben when the y,'eit was dismMltied. The daily counts fOl' \be last
five days of operation were 1S. 5, 8, 10 and 11.

ASL. Sex and length information, ~long with .seales. were eollllttcd from 395 coho salmon
(Tables 8 and 9). The 395 fisb sampled comprised 10.0% of the lotal passage. The samples
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were collected from fout pulses with sample sius ranging from 36 to 152 fish. lbe coh<l passage
was partitioned into four temporal Sllata based on the pulse sample dates. The lotal coho passage
was esti.mated to have been 51.9% females. Females were more abundant than males in all but
!he fll'St strlltum, wbere each sex comprised 50% of the passage. As applied to totalroho passage,
age-2.r fish were the most abundant age class (97.7%), followed by age-3.1 (2.0%) and age-I.1
(0.3%) fish. Average length by 31tll: and age class is reported in Table 9.

Sof:kcye Salwon

Four sockeye salmon passed through the weir. The fust WliS on 5 August, two passed on 21
August and the last sockeye passed on 25 August.

Resident Species

Longnose sud.:ers Cotostomus cotos/omus. northern pike Esox Il/eillS. Arctic: gnyling ThyrruJlIllS
arcticus, broad wllitefish Cortgonus nasus, hwnpback whitefish CoregottU.! pidschian and round
whitefish Prosopium cylindTaceum were observed passing the weit. Loognose suckers dominated
the resident species counts with a total passage of 3.798 fish (fable 7J. Of these, over 3,700
were obsented during the ftrSt 23 days of operation. Five AAtic grayling, Ii pike and 11
whitefish wen: observed passing the lOo~ir. Of the II whitefish. 6 passed during ASL sampling
and WCTt identified to species. One was a humpback whiterlSh, two were broad IOo'hitefi.sb and
tb.rcc were round whitefish.

Juvcnilc Investigations

During the c.ourse (lfthe summet, 132 beach seine hauls were performed ctIpturing 192 chinook
salmon, 10 coho salmon and ooc cbum salmon (Appendix A). Seining was attempted in to oftbe
t2 designated sarnpliog areas ~lld juvenile chinook salmon were captured in four of the areas.
There weill In chinook captwcd in 94 seine hauls io the main.stem of the Takotna (CPVE of 1.9
fish per seine haul), while tributaries (including the outlets) accounted for 38 seine hauls that
capt\lTed 15 chinook salmon (CPUE of Q.4 fisb per seine haul) (Tahle 10). No coho salmon were
captured in the mainSlem with seiDes, while tell coho salmon were sampled using~b seines in
the tributaries (CPVE OJ fish per seine haul), and ~y were all captured at the mouth of lower
Big Cr~ek. One juveoil~ chum salmon was ctIptur~"d in Il seine on 3 July. Catches also included
jU\'en.ile Arctic gBy!.ing, whitefish, longnose suckers, slimy sculpin Corrus CQgnt:llllS. northern
pike and burbot Lola lOla (Appendix A).

A total of 149 baited minnow traps were set fOt 240m periods in six of the designated s.nnplmg
areas. Juvenile chinook salmon were captured in three of the sampling MCaS. Thrtt of the 84
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traps set in tM mainstem yielded 15 juvenile chinook (CPUE of 0.2 fish per trap), while 65 traps
set in tributary streams accounted for 84 chinook salmon (CPUE of U lim per trap) (Table 10).
Thirteen coho sallnon were captured in two of the designated areas using minnow lJ1lps, and all
were caught in tributary streams (CPUE of 0.2 fish per trap). In addition to salmon, 25 slimy
sculpin, 12 Arctic graylinll, twQ bW"oot WId one IampIC'y LUlfl[lrera sp. were captured with
minnow traps (Appendix A).

The length of juvenile chinook ranged froro 41 to 78 rom, and juvenile coho ranged from 28 to
100 mIll. All chinook salmon sampled were age-O fish, but cobo juveniles included age-Q and
age-I. Juvenile cobo salmon over 80 mm in length wert classified as age-I. Seven of the 23
cobo salmon captured were classified as age-I.

Auwl Surveys

Aerial surveys were conducted in order to docwnent salmon spawning areas in the Takotna River
drainage WId other upper Kuskokwim River tributaries_ ApplOXimately eight days "-'ere dedicated
to flying surveys: six days at the end ofJuly and two days in September (Appendix B.).

The July surveys, which focused on locating spawning chinook and chum salmon, included the
Takotna River drainage and many other upper Kuskokwim River tributaries (Figure 3). Within
the Takotna River drainage, 29 chinook and 12 chum .salmon were obsen'ed in Fourth-of-July
Creek, and oue chum salmon was seen in the West Fork (Figures 4 and 5). No salmon were
observed in Big Waldren, Little Waldren, Moore, Minnie or Bonnie Creeks, and no salmon were
observed in the following Nixon FOlk tributaries: John Reek, Broken Snowshoe or Cononwood
Creek. In the Pitka Fork drainage, 151 dtinook ....-ere seen in the mainstem, plus 374 cninonk.
were seen in the Salmon River (Figures 6 and 7). No salmon were observed in the Higbpower
Creek dnUnage. the Slow Fork tributaries, Jones River, Sbeep Creek, or the Big Salmon Fork of
the Little Tonzona River (Figurt: 8 and 9). Founeen chinook were observed in a small-u.nnaD1ed
tributary of the Little Tonzona River (Figure 6).

Within the Stony River drainage, nine chinook and 307 chum salmon v...,re seen in Can Creek, no
salmon were found in Stink Creek., 10 chinook were seen in Telaquana River and 5,580 sockeye
salmon wen: observed \0 Tdaqllana Lake and the lake outlet (Figw-es 10 and II).

The September surveys focused on locating late spawning cbum and cobo salmon, which
inc1llded the Takotna Rivet basin :llld portions of the South Fork Knskokwim River drainage.
The Takoma River drainage was surveyed on 17 September; 272 cabo salmon were observed in
Fourth--of-JuJy Cruk and seven coho were found in lower Big Creek (Figure 4). In the Nixon
Fork sub basin, 35 coho were s",n in the West Fork, 53 in the upper Nixon Fork, Wld one coho
was seen in Cononwood Creek (Figure 5). No salmon were observed in Big Waldren, Linle
Waldren, MoclTc, Minnie, or BOMie Creeks, and 00 salmon wele seen i.u the Jobn Reek or Ivy
Creeks of the Nixon Fork. '!be South Fork Kuskokwim River was surveyed on 29 September;
502 coho salmon and 100 late spawning chum salmon wefe seen in smalllTibutaries and side
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sloughs. )-1 coho """re !IetfI in Jones Creek, and approximately 900~ 'oYI:tt observed in all

wuwoed tributary oflhe link Toru:ona River (Figures 5. 6, 7 and 12).

OimQ/ological and flydrQlogic,,1 CondiCW1l$

The 2000 season was ch:ncteriztd by low \0 moderiIte WaIltt levels for much of the season and
wann waler lempenltW'eS during June and the tint h&Ifof July. Daily avnage Wldef levels ranged
frolXl44.5 CI:D \0 loo cm and the season avenge wu 62.6 Q)l (Appendix C). Daily average "lIter
temperll~ rallKed from 2.0"C 10 18.5 "C and the ~a$(}n aYml£e ",as 10.6 °C. Daily average air
temperature ranged from 1.5° C (0 22°C and averaged 11.6 °C for the season.

WQ/u Cllenrislry

WatCl" samples were collected from !be Takotna River on 29 June, 24 July and 6 Oclober WJder
low, inlen.ncdiale and high waler conditions. Reslllts of the water chemiSlIy analysis are reponed
ioTablell.

DISCUSSION

Fish PlISSoge

This was the £trst year of operation for the Takotna RiVCl" weir. Water levels remained within a
range that allowed for unintemlPled operations throughout the entire season, and water
conditions did DO! affect spe<:it$ identification.

Chillook SalmOI

PflSSl,e. The obserV'ed passage of )45 chinook salmon in 2000 likely represents nearly the
entire chinook C':I;pemenl UpsttUD:l of the weir aite. No chinook were observed on the first day
ofCOWllS, and only _ were observed die tint eighl days of operation (Table I).F~
the """ir operalC'd Io\;tboul intemlptioo until September 20, ~11 be:yood the~ wbeo the last
dunook salmon passed lht: wrir.

There wu little evidence thaI Y.'Jlef deptb aod tempel1l~ affected total daily passage of
chinook salLIIoo (Figllrl:S 13 and 14). The crew, however, did observe that when average daily
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water IeJIlperatufeS were relati\'ely wwm, c.bi.nook salmon leaded to pass the weir more lit night.
This lraId beat:ne leu evident OllCe the; water-cooled in mid-July.

The 2000 ....-eir~t of 345 chinook salmon wu 10..... compared to past lOwer estjmares
(Mol)1V:lIUll t! al. 2000). or the fiWl ~.tlll15 towet openltions .....ere anempted on the Takotna
River, reliable esrim!lt~ of dtinook. passage were available only in 1996 and 1997. The 2000
chinook e5UpCtIlcnt ....-as 76% of !hi: 1996 estimate (401) and 29% oCthe [997 estimate (1,176)
(Table I; Fiawe IS).

The low chinook eseapemeOI observed in the Takoma River in 2000 was characterislic of the
eseape~ts observed elsev;bere in the KU!kokwim River drainage. Aerial SUl'\'eys flown in the
Aniak, Kipchulc, Salmon (Aniak drainage), Holokuk, O$kawalik, HoHma and Salmoo (Pitka
Fork drainage) Riven: in 2OOO ....-m: among to lowest C"er observed, and in all cases the numbers
obsaved in 2000~ well below the numbers ofchioook: observed in 1996 8l1d 1997 (Burkey et
aI. 2llOOb). A similll1 patten! was a1so o~-.:d al the Kwethluk. Georgc, Kogrukluk and
Tatlawiksuk Riva- ~rs.

RUff Timing. Run liming for tbc: Takoma River cltinook~ was later in 2000 than in [996
and 1997 (Figure 15). Median pa~ge of the chinook salmon in 2000 occumxI by 18 July, 12
days laler than io 1996 and 10 days later than in 1997 (Table I). It should be noted that in 1996
and 1997 enumerarion ended early, prnbBbly before the end of the chil1OOk. nul, $0 I $IDail
peroc:nlagc of ehioook salmon probably passed the tower sile after lbe counts were discontinued.
T'be shoneoed operational period woukI. contribute a couple dayl toward makin8 the run timing
in 2000 appear 1ata than ml996 aDd 1997.

Tbe nm timing of Takoma River chinook salmon was later and JDoR protnlCtod l.ban observed .t
othef Kuskok.v.im River nc.pemem projects in 2000 (FigtR 16). The median~ date It

the Kwethluk (l'km 298), Gemge (rkm 507). Kogrukluk (rkm m), fJ:ld Tlllawibuk (ron 621)
Rh-er weirs were on 13, II, 14, md 8 July, compared to 18 July It Takoma RiV!:r weir (rl:m
926). Despite Ihese _in; beina scpamed by up to 450 river kilomelers, the run timiogs were
quite similar. One or more of three mechanisms could M:t.OUlIt for these IllI\ilaritiet. first.
popuiatiOIU tlW trllvd furthest to spawn may enter the Kuskol:wim River at aD earlier date than
tbose that spawn in the Iowa tributaries. See::ood. all the fish may enter lbe river 11 the same
time, but the fish that need 10 trlivcl upst1CllD fWtber may just swim faster. A tbird mecha.nisllI
may be thaI the milliog time il invenely proportional to the diSWlCC flY! ooed to travel to their
spawning gmllllCb. Marino and Otis (1989) eoocluded from their taggirtJ study tbat ehillOOk
salmon enterioa the Kuskokwim River early in the sason migrated greater di.,my:ea to spa....1l,

plus they tnlveled 11 faster fates, thaD fish that etrived to the K~im Rivoer Iller in l:he_.
ASL. 'The SllIIlple sizr, of 18 ebioook salmon is small, but lIl:COll,ll!S for 23% of \.be total passage.
The samplC$ an: partltiooed into four temporailUall ....ilh ltle sample lim of 2S. 23, 16 aod 14
represcnting 21%, 51%, 18% and 16% of the passag.. during eac:h respecrive marum. Chinook.
ASL sample sizes were insufficient for the George and Tallawik$uk Rivers to chametcrizc the
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run composiuon in lhose ~ams, bUI sufficieot samples \\'eK' eollcc:tcd at dx KogrukIuk and
K...-ethlult Riven.

A8t'-I.2, -1.3 and -1.4 fish comprised 98.1% of the Takotna River chinook run ill 2000 (Table
12). This is comparable 10 what was observed at rhe Kogruklulc (98.2%) and tlJc Kwethluk River
(92.9%) escapement monitoring projects. There wert ~l'Ue dispariues among the escapement
projeeu in regard 10 the contribution of each of these three !\it clllSSCs. On !be TakolJla Rivcr,
age-J.2, -\.3 a.nd -1.4 fish eomprised 30.9%, 31.6% and 35.6% of the mure nut. On the
KogrukJuk River. the respectivc l:OIJIposition was </.90.4, 49.2'10 and 39.1% and the 'Kwethluk had
30.0%. 35.3% Illld 27.6%. Th: Takotni and Kwethluk botb bad similar proportiOIl5 of tbese agc
classes but for the KogrukJuk River age.J.3 fish dominated and age-J.2 were less frequent.
Historically, tbis has nol been the case for the Kogrulduk. Compared 00 IIistoric data, the
KogrukJuk typically has II lower percentage of age.-1.2 fish and a IIigber pc=taae of age·J.3
fish than seen in 2000 (SaJOIDOM 2(00). There is no historical data for the Takolna and ool}' 0fIC

)"CM of data for the Kwethluk River. The proportion of age-I.5 lish was low in the Takoma
(0.6%) aod KogrukJuk (1.8%), but relatively higher in the Kwctblulc River (7.W.). The
proportion of aac-l.5 chinook in the Kogrukluk w:l.S similar 10 the Iustorical avct'i8c (DuBois
and Molyneaux 2(00).

The age OOlDposition ofthc chil"l()ok passing the Takotna River weir cluwicd.littlc throughout the
run (Table 2). This is not llllusual among chiDool: salmon nms (DuBois and Mol)'DClux 2000).
Results from Kogruklult River also had no overt pattern of changing age oomposilioo; however,
ICsuJt.s did demoo5tn1C agc-J.3 fish becoming less prominent and agc-l.4 fish became more
prominent as the run progressed (P Salomonc, AWka Department of Fish Md GamoJ. Bedtd.
pctWnai communication).

'I"m: Takotna River chinook ron was estimated to be 24.5% females (Table 12). For comparisoa,
the Kwethluk Riva- chinook nm was estimated 10 be 229% females and the Kogrukluk River
was estimated 00 be 41.2% fmWes. Hi5toricaIfy. the Kogrukluk River averages 34.1% fmtaies
(DuBois ami Molyncaux 2(00). The proportion of female chinook:salroon in the Takotml River
geocnl.ly iocfeascd as the run prog.!:CSSCd. By strata, the percentage of fcma1cs wue 20.0'%,
13.0%. 25.0% lIIId ]5.7% (T.tllc 2). The KogrukfuI: River had a siroiW pIttmI as the nm
progressed in 2000 aod has • simi!.- historical trmd (p. Salomone, Alasb Department of Fi5/)
and Game, 8elbeI, personal communication; DuBois and MolYllClWlC 2(00).

The percentage of fcma.Jc chinook in the Talcotna River may aetually be higher than the sampling
results "lues\. On a number of occasions the aew noticed tha1 a higber proportion of females
would pass the weir aftCl" an ASL SltRIptilIg period. The larger female fish may have been ks:s
prone to eater !be trap. a1thougb. il is unclell" if lhis observalion was reaJ or pcrcei~ Lo the
future, the sex should be ttQ)rdcd. wbeD passing fish whe:D the: water clarifY is cooducive to
allowing observers 00 detettniDe!be sex offish as they pass the weir. TIlis ...-ouJd a110.... for some
verification of the fiDdiqs from !be ASL samplio&- SboWd • bias be det.eded, one possible
solution IO-ould be 00 use a bigger trap lOith a larger galc opening
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The leogtb frequency composition of the Tllkoma Rh"ef chinook salmon \lOU partitioned well b)'
lIie clPS5. For males qes-l.l, -1.2, -1.3, -1.4 lIDd -1.5, thl: .espective average lengths~ 451
CI.lD.., 501 nun. 671 nun. 770 mm and 895 mm (Table J). Females only~ as age-1.3 and ­
1.4 fish. with rnp«tive .vffalle le"lllhs 0(714 mm and 818 mm. Thuca~ lengths are
compa.able to the 2000 chinook length data fOt the Kwethluk and Kogrukluk Rivers and for the
hi.storical KogrukJuk dal.ll (p. SJ,loroone, Alaska Ikpm'tmtnt of Fish and Game. Iklhel, penollll
communiCl.l.ion; Watry and Harper if! press: DuBois' and Molyneaux 2000).

Other ObStrvlJtions, The water was relatiw::ly wamI and low !brougham the chinook salmon
NI1. The fish appeartd timid around the weir and hcsitanllO pass upstream. At times the fish
would slowly awim up to the weir, only to tum aroUDd and swim back downslrtam. While flying
surveys on 26 July, the observer ooticed about a dozen chioook Voith.in the SO me1tTJ of nom'
doWDSlrel.m oftbe weir. From the time that obser>'ation was made, it tool: tWO daYJ before 12
chinook salmon passed the weir. This apparent ~itancy of chinook to progress up5tteam may
be a rcsult of the low sahnon abundance. Salmon seem 10 dclIlllllStr'Dte greater seeurity in
lIumber5 aod prefe. 10 mow:: in mass. When densities behind the weir remain low the salmoo
lIIlfY lC'Dd to mill behind the weir looger than at times with higherab~. Extra effon was
made by the CJeVo' 10 pass fish upstream by leaving the passage gates opeu (or I~ period.s of
time, both durin~ the day and at night Increasing the SIze oflhe fISh passage gDlC's may improve
salmoll passage raleS.

TbeR: was little evidence of chinook spawning downstream of the weir. No flsb were viIually
sceo spawning downstream of the weU-, although one spa",ned out female was ClIpfUfed in the
trilp late in the cbioook run. All other femaJe chinook examined during ASL sampling IM:R; in a
pre-spawning colldition.

A total of 14 chi!lOOk c:arcasses washed up 00 the weir, only one of wl:Uch was • female. All of
the c:arcas.ses appeared to lit in a post·spa""l\ing coDdition. The fits! eaJUSS was observed on 1
August and the last was seen on 18 August (Fig'llle 17). Fifty-perc:eot of the carcas.ses ...'IShOd up
on the weir by 9 August wttiJe fifty-percent of the up:<tream pIIS5age occutTed on 18 July (Figwe
18). This would SUllies! 11I:n it lOOk in the vicinity of 22 days for chinook salmon to migrtte
from Ux weir to their spawning groWlds, spawn. die and wash back dOWllriver to the weir.

Cbu.m Sll1mOD

PrmQ'~ As wilh chiTl(l()lt; salmon, the 2000 pa.uag~ of 1,,254 cbum salman III the Tm.:otna River
~ likel)' rePiUeulS l1CIIlly the eotire escapement upstrealtl of the weir sil<.:. Some fish probably
passed the site prior 10 ~ir ioslaIlatioll, but the number is thought 10 be negligible. ODe chwn
passed the weir on the fint day of operalioo and the daily aVenJ,ge for the first week was 1\ fislt.
The bulk ofthe cbum passage occurred in JuJ)' aod the weir operated weU past the date wbea the
111$I chum saIrnon VilIS observed tID 29 August (Table 4).

"



The overall run of chum salmon in the Kuskokwim River was low in 2000 (Burkey el al. 2000b).
The 1,254 chum salmon escapement 00 the Takoma River in 2000 was low com~ to !he
repoJ1ed passage in 1996 and 1997 (Table 4; Figure 19). The 2000 escapement ....'85 45% of the
1996 passage estimate (2,794) and 70% of the 1997 C$limate (1,794). Escapemenl at !he George
River .....as abo low; the 2000 COunl ofJ,498 was 20% of!he 1996 passage (17570), S9% of !he
1997 passage (5,940) and 30% of the 1999 passage (11,682). The 2000 COWlI of 11,489 at the
Kogrukluk RiveT weir wtls 38% of tbe escapement l!oa1 of 30,000 fish. Chum salmon passage at
the Kogrukluk River weir in 2000 WI\! the fourth 101lo'C5! escapement reponed since !he project
began in 1976. Historic escapement datil on the Ted.wiksui aDd Kwethluk Rivcr.s is Il'IOR:

limited, but chum~t appeared lower ill both of these wearas in 2000 (DuBois and
Molyneaux 2000).

FllICtUlltions in water depth and water lCUlpcratur'C ofme Takotna River in 2000 had 00 apparent
inflllCIIU on the daily chum salmon passage (Figures 13 and 14). Between 13 and 17 July the
WlUef Icvel inctt.ued by about 15 em and the water tem.peratute cooled from 18 10 10"C, but
there W3.!I 00 obvious ebange ill the daily chum &a!rnon passagc. However, during the period of
rdllh'dy warm wala temperatures that e;risted prior to IS July, fish tended 10 pass the weir
more relldily:lt ni~ht than dwing the day.

Run Timing. Run timing of chum sahnon in the Tftkotna River appeared 10 be a little later in
2000 tha:3 in 1997 and 1996 (Figure 16; Table 4). The median pass<l{te date in each of these
yeN'S wu 14, 12 and 6 July respectively. As was described for chinook salmon, lOwer OpenltiollS
io 1997 IJ'Id 1996 were IrU:OCated and probably resulled in estimated run timings thai wml

s1iabtly W'lier than the aetuaI run timing in those two years.

The run timings of cbum salmon were similar at all the Kuskokwim RiVeT tributary streams
where escapeme:ots were monitored in 2000. The daily pc:r=Il passage: at Kwethluk, A.Il.iak,
George, Kogrukluk and Tatla.wiksuk rivers were DUriy always ....ithin three days of the passage
8t r .kama Ri~ (Figure16). The similarity in run timing SU88ests thai the fish that nee:! to lnwcl
the grealeSl disamce to their spawning groWllb must either tote!" the Kuskokwim Ri"er earlier or
swim al a flUtCr rate than fish tIw Deed to travel a shorter distaDl:e [0 spa.....n. Results frorD a radio
te.\emetty SlUdy conducted by the Bering Sea FWIermao's Associ.tion in 1995 suggest thai chum
salmoa boUDd for upper Kusl:o~ River D'ibutaria such as the George (rkm 349), Holitoa
(rlan 393) and Slooy Rivers (rkm 436) enter !he Kuskokwim River carl)' in the season, ....hile fish
bound for Iowa: river D'ibutaries sueb as the Kweth.luk (rkm 31), Kisa1alik (rkm 53), Kasiguk
(rkm S3), Tuluksak (rI:m 90), Aniak (rlan 213) and Holokuk (rkm 267) Riven entered tbe river
over a broader range of tbe :leason (puker and HoWlDll 1995). This iDvestigation repolUld no
evidence offish milling ber\\een BclbeIIDd tile spawning grounds.

AS!. The 365 chum saJmoo with complete ASL data account for 29.1% of the total chum
passage. The samples~ partitiQncd into four temponJ 5tra18.. The sanlplt sizes by strata of 85,
117, 140 illld 23 rcprestnl 20.5%, 41.6%, 40.5% and 10.9% oflbe passage during each respective

-~.
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Older aged chum salmon teoded 10 be more prominenl early in the run and their proportioa
diminished as lhe 5elISOn progressed. Age-O.5 chum salmon comprised only 0.4% of the [(Ital
passage aod were on.ly l'tpI"CSellted iD the firsl Slr.I.la (Table 5). The proportion of aglH).4 fisb..
which corupriacd 35.2% of the lotal escaPffilent. decn:8SCd from 49.4% III 17.4% lU the seuon
progressed. Age-O.3 chum slIhnoo com.pri~ 61.7"1. of the lotal escapemenl and the proportioo
of this age c1nss increased from 49.4% to 73.9"10 as the season progressed Age-O.2 ehum .u!moo
comprised 2.7% oftbe total escapement, and fish of this age c1llS5 were only found in the second
half orlhe run, increasing from 4.3% 10 8.7% in the lasllwo strata (TlLble 5). The progression of
age classes observed in the Takoma River is typjcal of other Kuskokwim River cllUm wmon
populalions (DuBois and Molyneaux 2000). The ~Iarive proportioo of each age class was also
similar among projects, cl\cept al George River ",ilen: age·O.4 chum sa1moo had • slight
dOmlDante over age-o.3 fish tTaI:>l~ 13).

Female chum salmon comprl.ied 57.7% of the total escapetIIClII III Takotna River Wl:ir in 2000,
which is cornJlll1llble to whal was seen al moSi other Kuskok\\im River QC3pc:l'Dent projccu
(Table 13; DuBois llIId Molyneaux 2000). The percentage of female chum sa1moD reported ..
TatJawiksuk. Ckorge, Aniak and Kwethluk Rivm all nmged be\v.'CCD 43.5% and $4.9%;
bowever, at KogrukJuk River females only comprited 13.4% of the totaJ escapemeuL
Historically, thoe KognOCluit chum SIIlmoo escapements have bad very low ft:male composition
aveTaginIl29.2". from 1971-1999, and I1U1ging from 4.1% to 15.4% the last five)'eMS (DuBoIS
and Molyneaux 2(00).

The pcrcent.agc of femaleso~ It the Takotna River did O<M steadily iDcrcase as !he seuoo
proareued as bas onen beeo reported for other projects (fable 5; Figure 20; DuBois and
MolynetUX 2000). Instetd, the percen. offClllt.les in the four I1r.U8 ~'Jricd~ 52.9% tDd
65.2% ,",·jth no obviOUI pancm. Results from lhe Koarukluk Ri~ t1so bad no obvious paltenl in
the proponion of females IS the run progressed. bul results from the TatiawWuk, George. Anitk
rnd K"""l!thlulc Rivers did ~w the typical increase m the pIOpOlUOfl of fcr:nales IS the run
progressed (Fiiure 20).

Tbe relatively smnll sample sizes toUec!Qi al the Takotna Rh"C1 weir ~·ome problematic when
analyzing ASL data because the samples from each S1r3turn arc partitioned into eight possible
age-sex caregoric-s.. which resullS In many of the ealegories baving a very small number offish.
SIill, like most ocher tribuwy CSl:IpemenI populations in the Kuskokwun River. ODe pattml that

was clear is that th£: average leualh of female chum sa1lnoo was consi!tently less than males of
tbt' same age class (Table 6; DuBois and Molyneaux 2000). Seasonally, the Iverage ICDgth by
so: fur age-D.3 and -0.'1 cbum salmon were generall)' Jrnaller on the Takotna than lit aU the other
escapemenl proj«ts (Figure 21).

0I1l~,. OlnuwzliotU. Chum salmoo showed leu hesitancy in passlTlg the weir than chinook
salmon. Their smalICI: body size tDd g.rceler 1buDdan« may have contributed to \hi! behavior.
TheJe was no evidence of chum salmon !p8WDi08 downstream of the weir lUId 1111 female chum
salmoll c:xarninaI during sampling m:rc in pre-spawn condition.
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A tOtal of 5\ chum can:asscs washed up 011 tbe weir. seven of ",mcb wm: females. l1Je tim
carcass appeared on \3 July and !be last on 20 $eplember (Figure 17). Fifty_percent of the
carcasses appellled by 2 August, while the mid·point of the UP~1Il passage OlX:uned on 14
July (Figure. \8). This would indicate that it took in the vicinity of 19 days for chum Sl.htKIIl to
Ollgrate from the weir to the spawning grounds, spawn, die and wash back downriver to lhe w*.

Sockeye Salmon

Four sockeye salrnOD ..\'I:!'e observed passing through the weir. The cre..... physica.lly handled three
of these fi~h to confIrm identific:nJon. Sockeye salmon have Dt\·cr been reported in the Takoma
River and 110 large lakes are lI5SOCiated with the system (ADF&G 1999). Considering only four
socke)·e Wtte observed in 2000, it is believed thatlhese fIsh were stra}'5.

Coho Salmon

PlU$ag~ Coho WIIlOJl abundance appeared to be average 00 the Kusko~ River in 2000
(Burkey et ill. 2000b). The poor chinook IWd chwn rtIlIS resulted in II COIIServative effort to delay
tbe oo.sct of the commercial coho fisbcry. The delay intentionally allowed about the first third of
the coho run to pass through the commen:ial fishing district of the lower Kuskohl1ll1 RiVC" in
Ofder to tnJUJt that adequale Dumbers of coho would be available for subsi~ fisbm.. If fisb
lhat need to travel fartbesl uprh-er to SpaWll t.llltr the river earlier, lIS belie\-aI for 5ll1tnon species.,
then a bJghef PfOportion ofTakotna River coho salmon may have t.lltered \be ri ..·cr without being
subjeeted 10 commercial fishing. If true, cobo esc~pement to the Takoma Ri.,·er may have~
above lver2ge.

The year 2000 was me tim year for enl1lTler8lion of coho salmon for the TakolOl River, The
weir passage of 3,957 coho is pn*ably "'cry near the entire escapement upstream of the weir silt.
Coho salmon were mil pas'ina the weir in small numbcl'S up until the Wl:lr was dismlWded;
however, passaac durin. !be 1asl: five days of operation IIvemged less than 10 fish per day (fable
7; Figure 22). Tbe nl1lllbcl" of fish not llC(:Ounled for IS unknown, but tllc: number is lSlIUDed 10
be low relalivc 10 !be toW~ of 3,957.

Flucruations in water depth and "'lie!" temperature in Ibc Takotna Ri.,'er in 2000 had 00 apparent
influence on the daily cobo salmon passage (Figures 13 and 14).

Run Timing. The cobo salmoa nm timina 00 the Kuskokwim River was belieo.·ed to be early
{Burkey el aI. 2OOOb). The relative TUD timing for coho salmon in the Takotna River and other
KU'iko1rwim uibutaries were similar (Figure 16). The median coho passage dalt on the TakoDta
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River "'"3.'1 2S August. In comparison, !he median coho passage date 011 the Kwethluk. George
and Kogrukluk Rivers weT"e 21. 21 and 28 AugusL

ASL The 395 coho salmon with complete ASL data aCCOWl! for 1O.OOA, of the total coho pas.s.age
00 the Takotna River. The SllUIples are partitioned into four temporal strata (Table 8). The
sample size by stratwn of 36, 152, 136 aod 71 represent 4.0%. 7.0%, 21.6% lUld 56.4% of the
passage during eacb ~spective Stratum.

Approximatdy 97.7% of Takotna River cobo salmon were age 2.1 (Table 8). The dominance of
this age class is typical of the age composition fOlJ1ld elsewhere in lhe Kuskokwim .River
(DuBois and Molync&ux 2000). Age-2.1 coho comprised 92.7% of lhe escapemeot on the
Kwethluk River (Table 14). Kogrukluk data for 2000 bad not been analyzed at the time of
writing this rqlOT1, but since 1989. age-2.1 fish have comprised 92.001. of the total coho
escapement there (DuBois aod Molynt'aux 2(00). ASL data was also not avail8ble for the
George River during the writing of this report, and the Tatlawiksuk River weir ended operations
early due to high water and no cabo data was collected.

FelllaJe cobo salmon comprised 51.9% of the total escapement at Takotna River weir in :WOO
(fable 8). This is comparable to what was seen 011 the Kwethluk River when: klllales comprised
47.1% of the escapement (Table 14). The data collected in 2000 was not available for the
Kogrukluk River, but since 1989, tile KogruJduk River escapement has been 38,9% female
composition. For reasons thaI arc not well understood, Kogrukluk River periodically has a very
low OCClllTt:ncc of female coho salmon (DuBois and Molyneaux 20(0). A similar anomaJy nas
beeo observed for Kogruk.Juk River churn salmon.

The pcTttntage of females observed al the Takotna River weir increased as the season progressed
lIS has often been reported for other projects, although the increase II the Takotna River ",as
modest (DuBois and MolYllelIux 2000). The pw:;cntage of females in tllc four strata increased
from 50.0% and 50.7% in the first tviO strllla to 56.6% and 57.7% ill the third and fourth rtrllta

[fable 8). The Kwethluk River had similar increases in female cornpositioo as the run progressed
(Walry and Harper In preu). The 2000 Kogru.kluk data had not yet beeo stratified at the writing
of lhis report.

The~ was no indication thai lhe average length of cobo salmon changed as the run progressed on
the Takoma River, and there was 00 obvious difference in the average length by sex (Table 9).
Age-2.1 female and male coho salmon averaged 547 mID and 540 nun on the Takotna River in
2000. Both female and male age-2.1 coho avcraged 5.59 nun on the Kwethluk RiVet (WatT)' and
Harper in preu). TIle data was not available for the KogrukJuk at the time of writing this report,
but since 1989, tge-2.J female coho salmon average 567 rnm while males average 569 mm
(DuBois and Molyneaux 2(00).

Resident Species

Over 99 percent of the resident species passing the weir were longnose suckers. The bulk of
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these fISh came early in the weir opemtioo (Figure 23). A portion ofrbe fish probably passed. the
sile prior fO the weir installation.

Chioook SalmCln

HabilDJ Uli/jUltioll. The rearing habitat .,:,.iJable for juvenile chinook salmon iII the: TakotDa
River basin appem 10 be undcrutilized. JUYeniIe chiDoolt were found in Fourtb-of·July Cfeelc,
Big Crcc:k (Iowa) md iD. the m.ainstem TuotDl. Ri"er downstrum C1f FOUltb-of-July Creek.
Sampling upstreaIlI of Fourth-of-July Creek 001)' produced one juvenile ebi"",* and this fish
was caught within one mile of the c:oafluence (Appendix A). Slropliag in tbe upper TllkotnB
River, as throughOUt the study are., did reveallJlI.oooo.nce ofJrllyq and ...iUtt1ish, ao water
quality was likely not a fllCtor in the abseoce of juvenile chinoolc in the: upper basin IAppendU
A)

The absence of juvenile salmon in the upper Takotna River basin is Jlf()Wlbly lhe resull of the
absence of spawners; however, studies de:;cribed by Groot and Margolis (1991), suggest a
possible aJlernalive. Following emergence, juvenile chinook tend to drift downstream for a
nllIDber of days before establishing a territory. 'This behavior oould result in considersble
downstream dilplace~Dt before fish take up ruiderx:y. Tbt drifUn, behavior may be less
pronoWlced ill "stream-type" cbinook as lITe found in the Takotna River.

Sampling effort for jU\'enile salmon~ of Founb-of·July Creek primarily ooc:uned in
September. Future sampling effort in the upper basin sbouId be more tempon.Ily dispersed in
order to address the potential that migmtory behavior IDly acCOUllt for lbc Ibsmcc of juvenile
ebinook in that part of the drainage. Funhermore. wnplini effort throughout the nudy area
needs 10 eoeomp&5S the eotire am.y or"polentiaJ rearing habitats. Smaller chioookjuveniles tend
to inhabit the margins of streams whereas larger fry tend 10 rut" in swifter WlIter farther offshore.
The cootinucd use of two gear types, seines lUId minnow ttapl, allowed for sarnplina in all typeS
ofhabiUlt in the Takotna RivCJ.

Othtr ObsU1J1ltiolU. GroWlb I1llCS oftbejuvmile chinoolr. were difficult 10 determioe because of
lbe small sample sizes. SImples ~re collecled immediately upstream of thc ....eir on fOUf
different occasions and in Dia Creek (lower) 011 three 'differenl oceasions (Appendix A). The
average size oftbese fish is ilIust11lled in Figure 24. The small sample sizes III the hegiru:rina of
the Big Creek data, aDd al r.be end of the weir site data, make it difficult to come to My
Significant col'lClmioos: bowever, this data l\liitslS that the fish found in the mainstem by the
weir rna)' ha\'e emerged sooner and/or grew Caster than the fish fouod ill Big Creek.

23



Coho SalmoD

Hobifat Utilitation. As with chinook salmon, there appean to be I drainage wide linder
utilization of l't'arin& habitat by juvenile coho ill the TakofDa. River. Juveoile coho salmoll were
eaptun:d in~ locations in the Takotna River: Big Crtttt and f'ourth-of-.hdy Creek (Table 10;
Appendix A). Rearing habitat appeare:I abundanc througIll;nx the river, but despite considclllble
effort. DO coho Slllmoo were sampled an)"WheP: else in the TakotDldrainage.

According to l.istilr BDd Genoe (1970) coho liy rear in the fuUowing preferred sites from most
preferred to least preferred beck eddies, log~ art bauks or open bank areas, and the least
prefC1Ted habiw iJ: fast water. Most of the saIuptirla effor! this past summer focuted on these
types ofhabitats.

Beaver poDd.5 md oxbow ponds off the lDAiD ebannel can also be important re&riog siteS for coho
salmon (AFS 20(1), but these habit!; were (lOt sampled in 2000. Future sampling effort should be
broadened to ilx:ludc these habitat!. TIlt continued use of both LUinDow rraps and beach seines
should allow for all possible habitats to be sampled.

Ot1ler Obsuvlllions. Takotna River 00110 salmon appear to emerge late in summer, consequently,
they may not be 1\'Jilable to the sampling ge. during most of the field season. According to
Groot and MarpMis (1991) fry etnef&e from !he gravel alabout 30 mm in length. The 10 coho
tNt Wllte c:aU&h11ll the II:lOUlb ofBie Crcc:k OIl) A\lpst averaged 33.6 mm (Figun: 25; Appc:odix
A). These fis.b $till bad small lIaII$plInnt slit! on their bellies when lbe egg sac had recently
lltdl::wbcd. indicatina they bad rec;eQtIy emerged. According to Susan Hayes (S. Hayes, Alaska
Depanmeat of FUb and Game, Palmer, persollAl communi<:aJ:ion), fis.b smaller than 45 0l0l tend
to delpe Ihrouab the sides of Yo iDCb mesh trap. This ....,ould aplaio why only six ag~ coho
were cauabt in minnow traps tiJrou&houtlhe sason. During ID05l. of the surruner the young-of.
the-year cilher had DOt yet nnerged or wete DOt IlIlie enough to be capttued by the gear. In the
future, smaller IIltSbed minnow traps and sei.Iles should be used for sampling fry, and effort Ot!
coho should be focused 00 the later halfof the summer and faJl.

Ac,jo/Surv~

Onrvicw

Tributary streams of thc uppe! Kuskolcwim drililagc were difficult to !lU1Vcy and it was often
difficult to COtIdudc if salmoo ....l:~ ptCSCOt or absellL Meandering ebanneI5, bank 1X7\'et" and
watercolor all made It difficult to sec salmon. In the upper portion of ID05l. streams, survey
oooditilJ05 generally improved 10 where wmOlt would be visible if prdl:tIt. Still, even ....'ben
condifioos a110~ .salmon were ol\eo not ob5erved in upper reaches of most drainages. It is

"



unknown if salmoo were pr.:so:al loVtl'ef in the tributaries where calld.irions did nat allow fOf
adeqwue vie\\ing. Overall, spawning and rearing habitat appeared to be good in the middle to
upper ends of most tributarie> WId tncf'eseerntd to be an under utitization of spawnin& habitat.

The aerial S\lJ\'ey1 in JuJy in lbe Takom.. Riw:r drainage aDd other upper K.m:.akwim Rh't'l'
tributaries gmm.lly bad optimal Sla'\'q' CODCIitions. High water p,,"e~ and followed the
SW\'t)' dates in late July. Based on 2000 \\W CGUDlS, the: oumbers of chinook and chum salmon
on sp.wning lJOunds should have bee.o adeq~ ta detttm.ine spawning locations and relative
abundance. The day the surveys 3Ull1Cd. the chiDool: pntenl·passage for the}"QII' wa! at 75%
and chum wen: II g~ on the Takotna Ri\'U. All thechum. and chinooko~ during the ftrst
SCI of wrve)'s awcaed to be actively ~wniIlg. The fish were spread out in small IJOtlpS in the
dnlinages lbey wm: observed ill aDd reddI wue visible. The timillg of the sockeye survey in
Te1aqllllll8. Lake may have beeD I linJe early. Tbe majority of the socI:e'}'e ulmon were still
staging 81 the outlet oflbe lake lIthe time oflhe Telaquana survey.

Timing and SUl\'ey conditiool during the fill aerial surveys were gentf8l1y good. The Takotlla
River was 5lltVeyal on 17 Scpltwbtr Il1d was wtll timed with 99.2% of the coho passage past
the weir by thaI date (Table 7), In the Takotlla RiVtT, ....'hell fisb wett praent. they were spread
throughout tributaries they wefe Ilbserved in and many redds wcte vi.lible. The survey of the
Soulh Forie KuskoJrwim River IlIlWD Oll 29 September may hive been sligbtly early. Where cabo
were o~d, they were distributed throuGhout !he South Fort aibutarics, but \vtfe ill large
schools, Funbennore, few redds were visible and no C&rClSSe$ _ observed South Fork
Kuskokwim coho may SPlwn later than the Takoma River eobo sa1J:Ilon. Late spawning cllum
salmoo observed in the South fnrk were in small schools with some of the fish having
substantia.! amounts offung&1 &TOwth (In them. This would suggw they mal' have been past peak
llwnbtTs.

10 tile future, an ~al survey index area sbould i;le determined in the Tllkotna River. The salmoo
counts from. \\ilhin this designated area. could be correlated with the weir eOWlts., and Bn

exv-nsion bctor could be cktemlined 10 estimate total abundance.

lflstorically, aerial survey coverage in the upper Kuskokwim drainage b.IS been limited. Many of
the nibtnaries Ilown in 2000 had never been 5IJTVeyed before, and mos, tributaries flown in the
pas! were ilOilOI~ in 2000. lbe Big River was an exception. It was surveyed in 1996, but oot
in 2000 due unfavOOlbk weathtrconditioas.

Portions ofw "uotoa River were surveyed on three differml occasions prior to 2000. The: first
two surveys were flown Qll 25 July 1987 and 27 My 1989, concenllaliug on the mainsleW
around the Waldren Forks (Burkey and Salomone 1999). No salrnon were observed 00 these
dales. The third survey was 1l0WD by helicoplf"r OD 30 July 1994, and an experienced biologisl
observed 5·8,000 chum and some: chinook salmon in Fourth-af-July Creek, 30 chum in Moore



Creek and 20 chwn and 2 chinook in the r.oainstem of the Takoll19 River (Molyneaux et a1­
2000). The 2000 weir count of chum salmoo was Its'S tbfIn 20% of the 1994 aerial SI1I'W)' results.
Fwthermore. the aerial survey results 00 25 July 2000 were far below the 2000 weir counts
(Figure 4; Appendix B).

The Nixon Fork drainage also bas lllimited. aerial sUJ"\'ey history. On 24 July 1976 the portion of
l1le Ni"on Fork between Hosmer Creek and Washington Creek was surveyed. and IS6 chinook
and 280 chllIl'l salmon were observed (Burkey and Salomone 1999). In 2000 the wllttr in this
stretch was too dark and deep to see fish. On 26 July 1987 the Nixon FOlk was surveyed and no
fish were seen. On 27 July 1989, 58 chinook salmon were observed in the middle stretches of the
Nixon Fork mamstem (Burkey and SaJOmODC 1999). On 20 June and I July 1994, a portion of
John Reck., Ivy, Broken Sno"'~hoc: Creek and the West Fork were surveyed and DO fish were
observed. On 26 June 2000 only one chum salmon was observed. in the West Fan.: (Figure 5;
Appendix B).

The Salmon River of the Pitb. Fork is the only stream in the upper Kuskokwim basin !hat is
indexed. and has an extensive aerial survey history. From 1975 to 1997 the Salmon River was
surveyed 19 different years (Burkey and Salomone 1999). 'These surveys ....-ere timed to target
chinook salmon and total chinook counts ranged from 272 in 1975 10 2,555 in 1992. The 2000
aerial survey count of 374 chinook was the second lowest ever reported for the Salmon River
(Figure 6; Appendix B).

Telaquana Lake has been successfuUy surveyed on two previoLIS occasions. On 2S July 1985,
15,426 sockeye saJmon were observed and on 27 July 1995, 8,150 were observed (Burkey and
Salomone 1999). By comparison, the 2000 COWl! of 5,500 was relatively low (Figure 11;
Appendix B). 1hc lake "'lIS surveyed in seveJ"ll1 other year.;, hut because of swvey conditions or
swvey timing, no fish ,,,{ere nb$erved..

The South Fork Kuskolcwim RiVl:!' It.as only been surveyed once. in the past with markedly
different results from me 2000 !UI"o'ey. The portion from Farewell to the oonfluence with !be
Kuskob>,;m River was surveyed. on 26 and 27 September 1996, and the findings were recorded
in a detailed memo (Appendix OJ. During this survey 845 chum salmon and 90 coho salmon
were observed. Global Positioning System (GPS) coordinates were recorded of all spawning
areas, The re:>ults of the 2000 survey were markedly different with only 100 late spav>1llltg chum
and 502 coho salmon being observed (Figure 12, Appendix B and D). Many of the late spawning
chum observed in 1996 were in side channels of the South Fork Ku.skokwim. TbC:ie same
channels were flown in 2000 and few chwn salmon were obser....ed. "The scarcity of late spawning
chwn beinS observed in 2000 was due to fish either n01 being there or nol being visible because
ofhigb water conditions.

QimaJoJogkal and Hydrawgica1 Conditions

Local residenls characterized the 2000 season stream flow and rainfall as being average and
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stream flow did !lOt affect weir openuions. Wattr levels were still dropping from spring meh-off
when the weir was Lnstalled during the Yr'Cek of20 June. Onte installed, Wlltef IcvC'ls were never
detrimental to the operatioo of me \\.~ir. A peak water level of over 120 em """lIS recorded the day
after counting operations ended for the season. At this waler level the weir would have been
inoperable ~d it appears mall..imum water level for weir operatioM is in the vicinity of 110 em.

Water Cheml!itry

The results of the Takotna River water samples were compared to that of the Tatlawiksuk.
George, Kaliiguk. Kogrukluk and Kwethluk. The Takotna River had .specific conductance, pH,
a!.kalinity, color and magnesiwn measurements OD the high end of the t3Dge among all sites. The
turbidity of the Takolna River was on the low end of the range for all sites, and the calcium and
reactive SiliCOD CODCCfltr1ltiOns were in the middle of the range among all sites. None of the
concentl'ations for any of the sites were outside of nnrmal pararnC1.CfS.
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Taole 2, Estimated age and sex compositioolor chinook salmon escapementsl Takotna River weir, 2000.
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Table 4. Historic daily and cumulative passage of chum salmon past the Takotna RIver counting

tower {1995-199SB
} and weir (2000).

Dale Daily Cumulative Percent Passage
1995 1996 1997 1998 2000 1995 1996 1997 2000 1996 1997 2000

15-Jun 0 0 0 0 0 0
16-Jun a 0 0 0 0 0
17.Jun 0 0 0 0 0 0
1fl.-Jun 0 0 0 a 0 0
19-Jun 0 0 0 a 0 0
2O.Jun 0 0 0 0 0 0 0
21-Jun 14 6 0 14 6 0 0
22-Jun 0 0 0 14 6 0 0
23-Jun 0 0 0 14 6 0 0
24-Jun 102 12 0 1 115 18 1 4 1 0
25-Jun 0 27 0 24 115 45 25 4 3 2
26-Jun 0 12 23 115 57 48 4 3 4
27-Juo 137 51 0 11 252 108 59 9 6 5
28-Jun 68 45 0 9 320 153 68 11 9 5
29-Jun 127 84 0 6 448 237 74 16 13 6
3Q-Jun 117 48 9 6 565 285 80 20 16 6
1-Jul 101 18 0 10 666 303 90 24 17 7
2-Jul 85 33 15 18 752 336 108 27 19 9
3-Jul 69 33 6 i7 821 369 125 29 21 10
4-Jul 123 69 3 39 944 438 164 34 24 13
S-Jul 264 72 12 12 1,207 510 176 43 14
6-Jul 295 87 6 45 1,502 597 221 18
7·Jul 0 242 33 44 0 1,744 630 265 21
8.Jul 53 209 42 101 53 1,953 672 366 70 29
9-Jul B2 ·172 57 49 135 2,126 729 415 76 33
10-Ju) 222 105 63 27 357 2,231 792 442 80 35
11-JuJ 63 86 65 58 420 2,317 857 500 83 40
12·Ju! 42 78 33 29 462 2,395 890 529 B6 42
13-Jul 98 70 36 49 560 2,464 926 578 88 46
14-Jul 117 11 117 50 6n 2,475 1,043 628 89 58
15-Jul 82 26 36 35 759 2,502 1,079 663 90 60
16-Jul 126 37 54 33 885 2,539 1,133 696 91 63 56
17-Jul 11 56 78 51 896 2,595 1,211 747 93 67 60
1B-Jul 150 63 57 34 1.046 2,648 1,268 781 9S 71 62
19..Jul 129 35 18 59 1,175 2,682 1,286 840 96 72 67
20-Jul 42 29 30 50 1,217 2,712 1,316 890 97 73 71
21..Jul 129 26 72 43 1,346 2,737 1,388 933 98 77 74
22-Jul 72 21 24 53 1,418 2,758 1,412 985 99 79 79
23.Jul 79 16 66 33 1,497 2,774 1,478 1019 99 82 81
24-Jul 8 B 62 23 1,505 2,783 1,539 1042 100 86 83
2S-Jul 18 11 24 2S 1,523 VS4 1,563 1067 100 87 as
26-Jul 11 0 15 20 1,534 2,7S4 1,578 1087 100 88 87
27-Jul 33 72 14 1,567 1,650 1101 92 88
28-JuJ 21 21 11 1,588 1,671 1112 93 89
29-Jul 29 57 18 1,617 1,728 1130 96 90
3Q-Jul 66 27 12 1,683 1,755 1142 9B 91
31-Jul 6 21 10 1,689 1.776 1152 99 92
l-Aug 0 12 3 1,889 1,788 1155 100 92
2-Aug 0 6 12 1,689 1,794 1167 100 93
3-Aug 0 0 2 1,689 1,794 1169 100 93
4-Aug 0 a 22 1,689 1,794 1191 100 95
S-.Aug 5 1,689 1196 95
6-Aug 11 1,689 1207 96
7-Aug 0 5 1.689 1212 97
8-Aug 11 1,689 1223 98
9-AuQ 5 1.689 1228 98

10-Aug 0 10 1,689 1238 99
11-Aug 6 1,689 1244 99
12-Aug 0 6 1,689 1250 100
13-Aug 2 1,689 1252 100
14-Aug a 1,689 1252 100
15-Aug 0 0 1,689 1252 100
16-Aug 0 1,689 1252 100
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Table 5. Estimated age and sex composition for chum salmon escapement at Takotna RIVer weir,
2000

AJleClau
Sample Oates Sample Se. 02 03 " OS Tolllll

(Stratum oat8S) lize • fISh " ,,"" " .''" " .,.. " .,.. "115-1(7 " M 0 0.0 " 17. '" 28.2 5 12 195 ., ,
(6124-119) F 0 0.0 132 31. .. 21.2 0 00 220 52.

Subtotal 0 0.0 205 49.4 205 ... 5 " '" 100 0

1fl2-1fl4 '" M 0 00 58 205 " 1<. 0 00 .. ".
(1fl0·1I16) F 0 0.0 120 <17 .2 22.2 0 00 '63 65.1

Subtotal 0 0.0 17. 632 "3 36. 0 00 2.' 100.0
w
~ 711&-1121 1<0 M • 2.2 "" 300 52 150 0 00 '.3 ., 1

(7/17·1124) F 7 21 131 31.9 U '" 0 00 '.3 52.
Subtotal 15 '.3 235 67. 116 279 0 00 '" 100 0

1f28-1129 23 M 0 0.0 55 261 " 87 0 00 " "..
(7125· 81'29) F " 87 102 .,. I. '.7 0 00 136 652

S......... 16 '.7 157 739 37 11.4 0 00 212 100 0

Se...... 365 M 7 0.' 290 231 229 162 5 " 531 42.3
F 26 21 ." 38 • 213 170 0 00 723 577

T_ 33 27 n- .17 U2 38.2 , 0.' "" 100.0



Table 6. E6timated mean length (rrvo) of chum salmon escapement at Takotnl Rille!
weir, 2000-- "'. ...,-
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Tab~ 7. Dail~ ina cumulalive pa&5ilge of coho salmon and
longnose sucll:8fI past Takoln, River weir, 2000.
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Table 7. (page 2 of 2)
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Table 8. Estimated age and sex composition for coho salmon escapement at Takotna River weir, 2000.

Age Class
Sample Dates Sample Se, 1.1 2.1 3.1 Total

(Stratum Dates) Size # fish % # fish % , fish % # fish %
8/14 36 M 0 00 421 47.2 25 28 446 50.0

(6/4-8119) F 0 0.0 445 50.0 0 0.0 445 50.0
Subtotal 0 0.0 866 97.2 25 2.8 8" 100.0

8/25-8127 152 M 0 0.0 1059 48.7 15 0.7 1073 49_3
(8120-8129) F 0 0.0 1087 50.0 14 0.6 1102 507

" Subtotal 0 0.0 2145 98.7 2. 1.3 2175 100.0-
9101-9103 136 M 0 00 273 43.4 0 00 273 43.4
(6130-9") F 0 0.0 334 52. 23 3.7 357 56.6

Subtotal 0 0.0 607 96.3 23 37 630 100.0

9111-9113 71 M 4 1.4 106 40.9 0 00 110 42.3
(9/6-9120) F 7 28 140 53.5 4 1 4 151 57.7

Subtotal 11 4.2 246 944 4 14 261 100.0

Seasonal 395 M , 0.1 1660 47.0 3. 1.0 1902 48.1
F 7 0.2 2006 507 41 1 0 2055 51.9

Total 11 0.3 3666 977 80 2.0 3957 1000



Table 9. Estimated mean length (mm) of coho salmon escapement at
Takotna River weir, 2000

Sample Dates Sex Age Class
(Stratum Dates) 1.1 2.1 3.1

8/14 M Mean Length 541 650
(8/4-8/19) Std. Error 9

Range 476- 614 650-650
Sample Size 0 17 1

F Mean Length 535
Std. Error 11

Range 425- 610
Sample Size 0 18 0

8/25-8/27 M Mean Length 537 506
(8120-8129) Std. Error 5

Range 412-611 506- 506
Sample Size 0 74 ,

F Mean Length 552 543
Std. Error 3

Range 488-600 543- 543
Sample Size 0 76 1

9/01-9/03 M Mean Length 547
(8130-917) Std. Error 6

Range 420- 640
Sample Size 0 59 0

F Mean Length 544 563
Std. Error 4 13

Range 435- 594 523- 597
Sample Size a 72 5

9/11-9/13 M Mean Length 573 551
(9/8-9/20) Std. Error 8

Range 573- 573 444- 611
Sample Size 1 29 0

F Mean Length 571 558 575
Std. Error 21 5

Range 550- 591 477- 614 575- 575
Sample Size 2 38 1

Seasonal M Mean Length 573 540 597
Std. Error 4

Range 573- 573 412-640 506-650
Sample Size 1 179 2

F Mean Length 571 547 557
Std. Error 21 3 13

Range 550- 591 425-614 523- 597
Sample Size 2 204 7
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Table 10, Jvvenile chinOOk and coho salmor'l data collecled irl the Takotna River in 2000.
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Table 11 Chemie8I -'Ylis of Walel tamples coIeded from selecled KusKokwim River lribulary streams in 2000
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Table 12. Age llnd sex compositiOl1 of chinook salmon escapement for selected
Kuskokwim River Irtbutary streams in 2000.

ProjeCl Age Class {%l Female
1.1 12 1.3 1.4 15 (%)

Takotna 14 30.' 31.6 35.6 0.6 24,7

Tatlawiksuk (insufficient sampjes)

Kogrukluk 0.0 '9 49.2 39.1 18 41.2

George (insuffiCient samples)

Aniak (not collected)

Kwethluk 0.0 30 35.3 21.6 71 22.9

46



Table 13. Age and sex composition of chum salroon escapement for selected
Kuskokwim River tributary streams in 2000.

Project Age Class (%) Female
0.2 0.3 OA 0.5 (%)

Takotna 27 61.7 35.2 OA 57.7

Tatlawiksuk 20 576 39.9 0.5 48.2

Kogrukluk 0.9 69.2 29.5 0.4 13.4

George 1A 46.7 504 1.6 43.5

Aniak 1.8 73.8 23.9 0.5 54.9

Kwethluk 0.7 62.8 360 0.5 49.5
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Table 14. Age and sex composition of coho salmon escapement for
selected Kuskokwim River tributary streams in 2000.

Project Age Class Female
1.1 2.1 3.1 (%)

Takotna 0.3 97.7 2.0 51.9

Tallawiksuk (Insufficient samples)

Kogrukluk (not available)

George (not available)

Aniak (not collected)

Kwethluk 6.7
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92.7 0.6 47.1
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Figure 2. Juven'le sa mon sampling areas in the Takotna River drainage.
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Appendix B. Aerial swvey DOtes, Takotna River drainage and selected upper
KllSkokwim River tributary streams, 2000.
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Cbum and Chinook

Corey &hwonu (ADF&G)-obserwr
I..arry NicIJolson (Gull (Ape Ajr)-piIOI
PA-18 Piper Super Cub

Juiy 25, We left Takotna at 10:30 am ....ith partl~ cloud~ skies. We flew slJaight to the
beadv..-aters of Big Waldren Fork (620 23 N, 1560 35 W) and flew down 10 the confluence
with the Takotna RiVeT (630 30 N, 156" 35 W). The ....-ater was brownish in color and
difficult to see in. Spawning habitat was present throughout this section but little WlIS

concluded on the presence of salmon due to uufavorable water conditions. None were
seen from the air.

Next we flew to the headwaterS ofMoOTe Creek., an upper tributary of the Takotna River.
There was old mining activity in the headwaters of Moore Creek that changed the
anatom~ ofrhe upper river (airstrip at mine-62° 36.21 N, 1570 08.35) (17 nautical miles
from mouth). For about a two mile stretch the river was basicaU~ a series mao made
gra,-et pits. lnunedialely below the mining activity spawning habitat seemed abundant
and looked good throughout the tributary. The water "'"as clear and survey conditions
were rated as good but no fish~ observed. Flew all the wa~ to the mouth (620 32.30
N, 1560 47.50 W). It is our opinion thaI if fish were present, some would have been
seen.

We then flew the Little Waldren Fork from its headwaters to its end at the confl~oce

\\lith Big Waldren Fnrk (620 32.30 N, 1560 47.50 N). This fork also had good salmon
spawning habitat in it. The water had a slight brown stain but the bottom was visible in
most stretches. No fish were seen and it is our opinion that if they were present, II few
would !lave been spotted.

We then continued 00 down the mainstem of the Takotna River to Minnie Creek. This
strelcb was marginal for spotting li>h and none were seen, although there was plenty of
spawning habital. Minnie Creek was tOO small 10 survey (620 41.25 N, 1560 32,00 W).
11 "'tIS not wide and had tall trees obscuring the bottom. We then flew 10 Bonnie Creek
(620 42.50 N, 1560 31.00 W). This creek WlIS slightl~ larger but visibility was lintitcd to
glimpses. No fish wen: seen in it

We then took a lunch break and flew 10 the mouth of Fourth-of·July Creek (620 49.71 1'1,
1560 19.88 W). This river had clear water but had marginal visibility due to all rhe
meanders and bank cover. From the mouth up to GPS coordinates 620 43.81 Nand 1560

44.97 W, 29 chinook sa1rnoo and 12 chum salmon were observed. II is believed this was
onl~ II small percentage ofwlut was actua1l~ in the river, espeeiall~ with ehwn salmon
thai were difficult to spot. Mosl oftbcse fish appeared to be actively spawning. We did
surve~ lIpprox.imatel~ five miles above where we saw the last fish and no mon: were
observed. Most fish wen: seen in the middle strelcb of the river. Lincoln Creek (620

44,97 N, 1560 49.20W), a small tributary of Fourth-of-July Creek, was also surveyed but
00 fish were seen despite good visibility.
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Last, we flew Big Creel:. (62 0 50.72 N, 1560 19,74 W), This creek was small and difficult
to see in The wa~r I'o'aS clear but bank cover was unfavorable. No fish were Sl'l'll. It is
our Dpinion that iflherc wert fish here in small numbers, we would not ofbeen able to
see lhem.

Jul)' 26. We departed Takotna at II :20 am headed for t.he Nixon Fork drai!:lage. The
sky was cloudy and winds were calm. We flew so-aigbtto the mouth oflbe Nixon Fork
(63 0 02 N, 1550 40 W). The water was too dark and deep to see in so we flew a straight
line upriver to Ibe west bank tribulaly ofJohn Reek Creek (63 0 08 N, 1550 46 W). This
nver was about 10 miles long. The lower five miles had a muddy bottom with bigh
banks and a lot oftree~ obscuring ow- ~'iew. About halfway up the river conditions
improved and a Little gravel became visible. The upper third orthe river had fair
spawning habitat and was flllr to survey. No fisb. were seen.

We then flew to the tributary Broken Snowshoe Creek next (630 11.56 N, 1550 35.76 W).
The WlatOmy of this creek was similar to that of JOM Reek Creek and once again, no fish
were observed.

The mainstern oftbc Nixon FOlk still had unfavorable survey conditions at this point so
we headed for 1Jle West Fork (630 15 N, 155· 22 W). We arrived attbe West Fork at
12:00 pm. Conditions for surveying started out poor al the mouth but improved to good
as the warer cleared up. We surveyed nine nautical miles afriver. Spawning b3bitat was
abundant throughout the river. Onecbwn salmon was observed about Y. oithe way up.
The cbum salmon was observed swimming near the surface. Chum salmon were
virtually impo.ssible to observe giving th: water comiitiotlS. It is our opiniou thol iftbere
were many chinook salmon in the fork, SOlDe would have been observed.

Wabasb and Washington Creek were looked OVef nel(!. Both ofth<'Se wcrc not survey\:d
due to a dark stain in the watcr. Beaver activity was present in both of these rivers.

Next we flew to the headwaters oftbe Nixon Fork. We slarU:d at GPS coordinates 6)0 26
Nand 1540 )0 W We flew from this point down 15 nautical miles till survey conditions
deteriorated. 'Ims stretch of river was clear and had good to excellent stlf\ley conditions.
Lots of gravd riffles were present and it looked like good spav.-ning habitat. The
tributary Conoo'M:lOd Creek (6)0 23.24 N, 1540 37.22 W) also had good survey
conditions and spawning habitat present. The observer believes if chinook and chum
sJ.1mon wert present in this stretcb., they would have been observed. No salmon W\:fe
obsmted.

We then flew to McGrath to refuel. We arrived there at 2: 10 pm and departed at 3:10 pm
headed [Clf thePitka Fork of the Middle FOlk Kuskokwim River. The Salmon River of
the Pitka Fork (620 ;3.30 N, 1540 34.20 W) is the only river indexed in the Kuskokwim
Aerial Stream Observation Catalog so it was flown cnncentrating on rotal escapement
COUllls. River conditions were excellent for stlf\leying. Most fish were on or aroWtd
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teelds but some: were still schooled up. The biggest school had 35 chinook in it and the
next largest was 26 fish. A total of 374 chinook salmon wen: observed.
After flying the Salmon River we decided to fly up the Pitka fork. We flew a straight
line to a JXlinl 12 nautical miles above the confluence. We then surveyed the river down
to the confluence. Spawning habitat was abundant all the way down to a point three
nautical miles from the mouth. We observed 151 cllinook salmon in this stretch, some of
which may have been in Sullivan Creek. The sur, ey ended al 4:45 pm.

July 27. Today the skies were parly c1oud;.- :1::::1 the wind was from the east aI 5 mph.
We decided to fly to Telida and then ~W'Ve~' HighJXlwer Creek: (63 0 24 N, 1530 12W).
We arrived in Telida around I J:30 am and were mel h;.- Steve Aluska. He and his pamus
were the only residents ofTelida. We asked him for any infonnatioD on salmon in the
area. He pretty much said they do not fish up there because the fish were so few. We
departed Telicla with the intention of seeing if salmon were present in Highpower Creek
and if the 10....'er river was suitable for a weir. We flew straight to the mouth llDd
SUlVeyed it up. The water was mllddy and so wa." the bottom. "There ....'lIS a giant logjam
(63" 27 N. 1530 08 W) that was approximatel} 50 yards long and co.osisted ofhundreds
oftrees. Water was being diverted around the jam through the trees. Under low water
conditiOllS this may be impassable by fish. We continued on up Highpower Creek and
found two smaller 10gjllm.S above the first. We continued on to the east bank lribulal'y of
Fish Creek (630 55.00 N, 1530 40.25 W). We new 12 DlIutical miles up this creek to its
headwaters. Visibility was good and tbe water was clear in the headwaters. CoodilioDS
changtil :IS we desce"doo the river but rema.ioed good for the majority of the river.
Gravel was abUDdant and spawning habitat looked good. No fish were seen.

We cbecked out Deep Creek (6)0 28.90 N, 152" 50.25 W) nexL It was DOl surveyed due
to its small size and bank cover. Lonestar Creek (63 0 29.50 N, 152" 47.25 W) had lbc
same conditioDS and ""'lIS no! surveyed. Conditions in the mainstem improved as gravel
slane<! showing up about five miles above Looestar CIttk. There were three logjams
within a fIve-mUe stretcb above Lonestar Creek. All rnay have impeded the travel of fish
but no fisb were observed behind them. From a point 7 to 17 miles above Lonestar Creek
Stream conditions became excellent to survey. Clear water with lots ofJight colored
gravel made visibility good. Some stretcbes bad discolltinuous gravel and mud 'With fair
survey conditiom but most of it was elceJlenl to see in. No fish were observed. We
ended the survey at 1:40 pm. From our highest point on Highpower Creek we Were 105
nautical miles from McGralh.

We flew back to TeJida and put in the 10 extra gallons. We left Telida at 2:45 and
headed for TeJidasidc Creek, a tributary oftbe Slow Fork (63 0 16.80 N, 1530 25.70 W).
This creek WdS small, had dark water and high trees obscuring the view, virtually
impossible 10 survey.

We then flew over the Slow Fork by Gnlyling Hill. This creek had a brown stailllO il but
il was our opinion some fisb would be visible (if any present) when we flew it. We: Oew
it from Grayling Hill to a point 17 nautical miles above the mouth (630 17.75 N, 1530

34.00 W). Thefe was gravel preseot and the habitat for rearing and spawning looked
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good. The sUI"\Ie)' ended al 3:11 pm and no fish were seen. We staned to smell exhaust
in the fuselage so we de<:ided 10 fly to Takotna and sec whal was wrollg.

July 28. Ha<i to have atl exhaust leak "'-elded on the plane's ruauifold. Left Takotna at
2:00 pm under a broken ceiling at 1,500 ft and a continuous ceiling at 4,000 feel. Today
was primarily a clean up day with the plall of surveying a few creell:s that were DlIssed
earlier in the week. We flew Slraight for Sheep Creek, a tributary of the Pith Fork that
was missed earliet in the week. The mouth coordinates Wete 620 45.50 N and 1540 22.00
W. Nice little tributary with good visibility and habitat. No fish "'"tIe observed.

We then flew to the Big Salmon Fork, a tributary of the TOl1ZOr.a. This river was
extremely twbid and was impossible to survey. While flying to this creek J noticed a
nice clear little tributary that flows into the lower end of the Little Ton.wna (62 0 57 74 N
and 1540 06.60) and parallels the Sooth Fork. We flew this river about seven naulical
miles and observed 14 spawning chinook salmon in it It is the observer's beliefihllt thlS

is a fairly accurate COIIDt of the population since the creek was crystal clear and excellent
to see in.

We tlU:D flew to Clear Creek: (620 57.10 N and 1530 58.10 \1/). a tributary of the Tonzona.
This was jusr a small creek, too smaU to observe fish in and probably too small for
salmon to spawn in.

We then flew over to the mouth of Jones Creek. Jones Creek flows into the East Fork
Kuskolcwim at 63° 04.25 N and 1540 03,50 W. This river had modeTllle spawning habitat
and was rnarginal for surveying. The tributary forked by Moose HilL We survey~d M

eight nautical mile stretch of the northern fork. There were discontinuous gravel
slreleh<:s s<:pMalcd by long stretches of muddy bottom. TI:Jc watel wa:; stained br01All

which may have been from recent rains. No fish were observed and it is our opinion that
if salmon were present, a proportion oflhem would have been observed. The southern
fork Wll.l 1ln5\ll'Vcyabic due to its srnal.l size and bank cover. We ended die survey at 4:00
pm. We landed in Nikolai to stretch l\lId met Nic~ Alexia (advisory corontinee member)
and Roger Jenkins (town Mayor). They were mterested in OUT results. They told us that
the cletlr w;lter stream that f1ov-s into the Little Tonzona is simply caUed the Link
Tonzona. They were oflinJe help ill pointing us towards fish. Left Nikolai at 5:25 pm
beaded fot McGra.th to buy fuel.

July 29, Overcast, ceiling at 4,000 ft, winds calm. Left Takottla at 10:22 am headed for
Lime Village (100 nautical miles). We landed ill Lime Village at II :55 am and put in 10
gallons of ellS lind departed for the mouth of Stink Creek. We lITTived at the mouth of
Stink Creek around 12:30 prn (61 0 30.30 N, 1560 01.50 W). The water was Cark brown
at the mouth so we decided to fly a stralght line up it 10 see iflhe Wl'Jer cleared up. We
flew all the way I() 11 lake at the headwaters and it never cleared up _II enough to see in.
We ended survey a112:5S pm

We beaded for Can Creek next. Arrived at the mouth (61 0 \6.00 N, 1550 01.00 W) and
immediately saw some chum salmon. The wllter bad a slight brownish stain to it. Bank

87



COVei' wu IIIOdente. Frorn the tllOUlh 10. point eipt MUtieal miles up tho creek,. 307
chum salmon and r:Une chinook sahnon wenl obJuved. It is our opinion ltlI1 tbf:"e ClJUIl1S

~ close 10 what was ICtt.IIlly in the river. All fish were In tbe lower third oftbe rivu.
Ended survey 111:46 aod Iwded for Tclaq\IIDIl..ake. Tclaq\l&lll Lake was in I

mnnonn so ....-e decided 10 ......il tiU !OItlOm)w and hope Cot bctIer coodilions.. Flew OlD 10
Pon Altwortb 10 buy fuel.

July 30. We dcpamd Lake elm It 10:16 "erina for Tdaquaaa I..ake. wc hid tailed
10 I resident ofLab Clart wbo had f1o~ the entire lben ofl...ake TciaquaM five days
culler and seen 00 fish. Wc arrived It !be lake II 10.45 pm a.nd UIlInlldialely _1 m&n

of5OCkeye 1a1mlm. the: oul1et. We b)', cd tbcx fish md nancd wound the lake..
Few fish hid crun:d tho lake. A lOI.lI oflO ICK:kcyc weft: ICm in the take (all by iDlct
IDd ouIitl).. W. cstil'l:lllCd 5.soo 10 be in !be riVCl'. the oudd. We flew. fiw, namiCJI
mile stretch of tile r1vl:r below !be lake aDd c.oualed 10 cbmook salmonlnd alChool of
five IOCkeye salmon. We coded the sl.ll"'ey around 12:30 pm and beaded *k to
Tok_

NOla Lany N"1Chol508 was ItI cxctl1enl amaI survey piIoL LtrcTy bad bUlllfleds of
hours ofp-cviouI aerial SWYe)' time and his knowIedae _ very U1siiblfuL He bdpc:d
Ollt the: observer in !UoIIly ......ys btyood positiocWia tbo plMe 10 VleW flJb.

Cobo Ind Late Sp"...:liDe Cb\llU

COF~ScJnounI;I (A.DF6G)~crvu

Jim EJ/is (EnlCrprlU F/yUIg)-pilot
PA·II PipuSJqJcrC~

Sc.plc.mber 17. Left Takocnall 10:25 IlIl under clear skies with an east ....ind It 5 nlpb.
Amved III tbecoofJutDCe orBia Waldren Fork (011 the Ta1ronla Rlver) 1l10:~ 1111. We
decided 10 Oy aSlRip liDt 10 the~"TS and survey down. W.usconditions "l:f\l

poor MId DO fish~ JetD. The Wllle1 was jUSlIOO dark 10 see in, especially in the
1l1idd1e to IO\\'U areIdJes. We ended SUJ\'~' lit 11:05 am.

We !hen new to tilebtad~ of Moore Creek. Wc landed It the airstrip for a sbon
brw IDd deputed II 11:35 am. CoodJlJons "'~ Soad with lots ofspawniDg and reaMS
babil.ltlDd .....t.er Vlsibillf}' wu good. No fisb were observed

Wc~ tbt Little Wsidlul Fork nCllI. With poor CO good visibility 110 fisb IWft

oblmted. Wc thtD COCltiDucd on down Ibe maiDsl£m to a point about five miIcs lbove
Big Waldren Fort ...'bert visibility became poor. No lisb \II"a'e seen in this streICh.
Eoded this pan of the survey al 12:30 pm and new to Minnie Creck which was too small
loswvey.

We Dew 10 80PIDt Cl1:tk QCXt aod decided 10 survey it Wc flew abouls six-mile !trl:tcb
bw: COllId only ICC in about 10% olthc river dl.lt to bank lXIva-, water clarity and
rDc.IDdcn. No fIsh were _.
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Headed for Fourth-of-July Crtek next. Started slU'Vcy at 12:53 pm with clear water
cooditions. illc pilot had problems flying all the bends and circling back was 100 time
consUlllplive so some oftbe rivn (<20%) was missed. In the mllinstem. 215 echo salmon
wc~ observed and in the tributary Lincoln Creek another 57 were seen. Most of the fisb
seen in the mainStCTn were in a five_mile SlrCtch below Liocoln Creek. Conditions were
tougb (meanders and bank cover) and these numbers are probably not representative of
what was actually in the river. A couple large schools were see.o. (as big as 50) but most
fish were seen in groups of less thnn tl::n. Ended survey at 2:00 pro.

We headed to Big Creek. .o.elCT.. This river was even more difficult to fly and see in than
Folllth-of July..cnek. Seven coho were sponed and many more were probably present.
We Wert flew to Takotna for a 1WlCb brenk..

We departed Tako!l1/l at 3:00 pm beaded for the NixOD fork of the Takotna RivC"l". We
flew straii:ht 10 John Reek Creek and amved there at 3:15 pm. River conditions were the
same as they were duritiS the chinook S\l1\'cy and 110 fish were seen. The same held true
for Ivy Creek., which we flew nelCT..

We flew the West fork Nixon Fork. next. We flew this from the mouth up to the
Sunshine Mountains where the creek originates. A total of35 coho salmoo were
observed under fair 10 good survey conditions. MO$! ....ere setll in !he middle 10 Upptl
third of the river. We ended this survey at 4:17 pill and beaded for !he beadwaters of me
Nixon Foyk.

We surve)'ed the Nixon Fork from a point at its headwaters down 10 63" 15.95 N acd
154" 55.53 W (conditions detcioated). This slJet.eh was about 10 nautical miles long lIl1d
had good survey conditions. The water was clear, !he lV8ve1 was light colored and bank
cover was minimal. Twelve coho were observed in this s~ch (middle) and one coho
was observed in the tributary CottOll....'OOd Creek. We ertdcd Ibc sUlVC)' al 5:40 pm and
headed baek to McGrath and then 10 Takotna.

NO/l!s: Jim Ellis had limiled aerial survey experience and it $hewed. The plane had full
fuel tanks thallimited maneuverability for the first baJf oflbe day. His flyiDg became
bener the second balfoftht day due to him becoming falJUliar "ith what it takC$ to
survey a river and the fuel tanks becoming lighter.

Corey Schwanke (ADF&G)-obstrwr
Paul £Odegard (United Slates Fish and Wildlife Senoice)·pilot
CtSSfJD 185-Jloats

Stplember29. Took offfrom McOrath at \1 :30 am headed fot the South fork
Kuskokwim. Skies were overcast with winds from the east at S mph. We intersected the
South Fork at FareweU and decided to fly the east bank up and come back down on the
west bank. Wlule flying up the east bank salmon "'eJe observed in several places. The
first place was at 62" 27.55 N and lSlG 28.4.4 W (12 cobol. Upnver about a mile at 62G
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26.10 N and 153° 29.08 another 15 coho were spotted. At 620 20.58 N and 1530 25.69 W
teo more cobo were spotted. In another side slougll at 62° 18.70 N and 1530 22.58 W, 50
cbum and 10 cooo were observed. All of these fish were observed in clear side sloughs
oftbe South Fork of the Kuskokwim. We continued 00 to Rohn (in hindsight we should
ofwellt furthe:r upriver looking for moro:: ftsh) and turned around to fly lhe west bank
back:. There was a nice 100g (couple of miles) clear side slough at 62° 30.43 N and 1530

31.93 W. We observed approximately 100 coho salmon in iL Also on the ",'CSt bank ill

62° 30.62 N Illld 1530 32.55 W we observed about 50 cobo salmon.

We then flew up Jones Creek (62" 34.15 N/153° 33.30W). Surve)' conditions were good
Illld 34 coho salmon were observed in it The wateI had a greenish hue to it but the fish
were easily seen. Only a four-mile stretch was surveyed because the river became steep
and full ofbouldern (oot good for salmon or surveying). lust below Jones C~k at 62°
31.32 N and 153· 41.17 W, five coho were sponed in a small east bank side slough.
From this point on down we flew the center of the South Fork looking for cleM adjacent
sloughs/side channels to sUJ"\'cy. At 62° 53 N and ]54° 04 W aboul 300 cobo and 50
chum we«: ObsefVed. These were in a three-mile long clear side slough on the west bank.
We actUlllly flew this twice double-checking the identification and it was accurate the
first time.

We continued on down the South Fork till we bit the mouth oftbe Little Tonzona. From
!here we flew to the mouth of an WlllllITled lribowy at !be coordinates 62 58.0 I N and
15401.10 (same one surveyed for chinook salmon). We surveyed this up to 62° 53.15 N
to 153° 56.54 W. This river was el(celJenlto S'"JIVey and 900 coho salmon were observed.
Most fish were still aggregated in schools approaching 100 fish in the deeper pools. A
few were actively spawning. We then flew to I srnaUer, similar in appeanmce, elear
water tributary off of the mainstem of the SQuth Fork located at 620 51,83 N and 154·
11.95W. NofishwereobselVedioil

We then flew on down the SQutb Fork ofthe Kuskokwim till we hit Nikolai. We men
ended the survcy and headed back to McGrath.

Notes: The 185 is a marginal plane for flying surveys in the upper Kuskokwim. It was
StIfficiclll for flying the side sloughs of the SQuth Fork. In the future, I would DOt
recommend it for flying meandering tributaries.
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Appendix D. ADF&G 1996 trip report summarizing aerial survey resulu of upper
Kuskokwim River.
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IMEMORANDUM

To: CharILe Burkey
Kuskokwim Area Manager
CFMD Division
AYKI &mel

From: Russ Holder Q?¥
Regional Resoorte OeveJoptDCi4 Biologist
CFMD Division
AYK I Fairbanb;

STATE OF ALASKA I
Depanm"" of Fish "ld Game

Date: OCtober 16. 1996

File No: BURK0927.D<X:

Ttltl'hooc No: 4j9-7274

Subja:l: Late Spawning Cbum Salmon
Aerial Suveys

\1 !be Kuslroll:wim~ saff rtlCI:liug tbis past spma, staff bid requcaccl 50lDdJllt to fly aerial
.UlVt)'5 in September ttl look for IaI:e-spawoiDg fall cbw:o salmon. I volureered eoUlingem upon
receiving further infOrmatioD from Kuskokwim sWf lIId avaiJabilil)' of aco:pcablc survey pilots.
Both yOIl all!. Larry DuBois provided background infonnatioo prior to my departure. I left
Fairbanks on SepternbeT 23,19915 111 12:lS p.m. 'oritb pilot Rick Swisher. of Quicksilver Air
ServICe. m his Citabria Seoul airplane. Attachments 1 and 2 should be joiDed at !be mau:b tiDe
for an appro.timale piautt of !be t1igbt paths on Sc:pcEmber 23 aOO 24.

At 2:04 p.m. ~ imaIcclai Hi.g.bpower Creek at GIob&I PositiooinI Syscem (OPS) 6)·
29.74/152° 46.67 aDd began surveying doWllS'tl'Um. S~ appe:mld 10 be Ax to eigIu feel: ck:ep
bW: coloted ux1 doudy due to =til prCl:ipitatioll. I toUld only see ill Ihc shalJov,w sections.
Streamside vegewion was mixed spruce and birch tI1lC$. TIle SUD was III low angle in !be sky
an:! <:.a"$N11hadows. and we flew culling !be comel'S 'observed l5 eobo U1mon. IJld etdcd the
survey at 2:24 p.m. ar tbe CODf1ueote of allOlbe1 river (Fish River'!) wbere tbcrt appeart.d to be a
fishing or bunting cabin.

We conrlwed to fly along Higllpower Creeir. to Ttlida uad thea cut ICrnsS country to intmeel
!be Toarona River. Started TollZOOll River $UI"Iey al 2:40 p.m. at GPS 63° O1.7511S3° 14.71
flying downstream. Gravel bnided river looked a 101 like the upper end of tbe Tokial River.
Did 001 see any fishm aIKI eIXled tbr; survey al 2:50 p.m.

See Anachmen.ts 3. 4 m15 for South Fork Kuslookwim salmon 1000lioD5. Flew and lnlerseeted
!be South fuk K,,<kmwim at 3:00 p.m. We !lew up the South Fork KuslroltWim and at GPS
62° 38.261153° 43.65 we obseTved approximately II cobo SalmOll in a SIleam that IIows into \be
South Fork Kuskokwim. Four chum salmon v.'ete observed at GPS 62° 37.32/153° 41.17 righl
before lbe eonfluen:e of !he DillingeT River on lbe US'! side of the South f<lrk Kuskokwim. and
eight chum am 2 coho were observed at GPS 62° 35.951153° 35.94. At 3:~8 p.rn. we began
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flying up the Dillinger Riyer. The river was very swift with a OOlIOW substrate of large gravel
with aIXI large boulders. The Dillioger River did !lOt 1001;. Like ruitable chum salmon habitat.
We ended the Dillinger River survey at approximately 3:40 p.m., flew across inro the Jones
River drainage at GPS 62° 36.461153° 24.35 and flew it downstream. This Creek was shallower
and smaller. but still swift, and did !lOt comain as many boulders. COIllRd 247 coho salmoo
from start of survey to tile mouth of Jones Creek, and eoded the survey at 3:55 p.m.

We comioued flying down the main South Fork Kuskokwim looking for likely, iaLe-spawning
fall chwn salmon spotS. At GPS 62° 34.30/153° 34.60 r observed approximalely 100 chum and
50 coho salmon mixed togem:r in a side channel of the maw river ani approximately 70 chum
and 40 coho salmoo at GPS 62° 33.741153· 3·UI. At GPS coordinateS 62° 51.281153° 59.93
we observed approximately 300 chum salmon in a side channel slough with ODe grizzly bear. Al
approximately 4:43 p.m. and between the GPS e-oordinates of 62° 54.37fI54° 05.81 and 62°
55.86/154° 07.32 we ob~rved approximately 375 chum salmon and rwo grizzly bears in this
side chanoel slougb on the west side of the flood pLain. Al 4:50 p.m. we broke off surveying
and flew to McGrath where we overnighted.

The South Fork Kuskokwim fall chum sal1000 v,'C observed bleIJ:letl very well With the slightly
greenish glacial till color of the water. Most of the chum salmon had fuogused while tails which
helped io observing them. The spawning areas we observed were side cbannel sloug.hs of the
maio river $)'stcm and !lOt clear water tributaries. I would rate the overall observation conditions
as fair. It appeared that the late spawning fa!I chum salmoo were llOt that rrumerous io relation to
the available spawning habitat. I wooId guess that the chum salmoo are keying on upwelling and
possibly warmer water habitat due to their Late arrival 00 the spawning grotlIKIs. It would be
extremely difficult to eflUlllCt"ate tbese fish if a high proportion of the late spawning cb.uns are
maiD cbannel spawoers - you cannot see into the main chanoel. I am reasonably confidem: that
these fi.s.b are ~!aIively rare io ~Iatioa to the river dislaDCCs because it appeared a majority of
tlJe liver's distance was devoid of pra:J.a.tors or scavengers, and in the areas where we observed
fish there were bears, ravens, ani eagles.

On September 24, 1996, Rick Swisher and I co~ our lau: spawning fall chum salmon
explorations. We departed McGrath at 0927 and flew over to the Big River. We iIl:ersected the
Big Rh-er at 1003 at GPS 62° 40.00/154· 59.39 and began flying upmeam. AllOO4 and GPS
62° 40.711154° 57.69 we saw TWO grizzly bears and approximately 300 cbw:o salmon in a side
channel slough off the lItain river (see Auachmems 6 & 7). The slough area was a semi V shape
with timber all arourd the edges and the water color was a brighter green and clearer than the
maio chamJel. We also saw two chum salmon at GPS 62° 39.23/154· 58.86 and two chum
salmon at GPS 62° 32,??fI55° 02.85. We cOlrluded the Big River survey al 1028 and GPS
coordinateS 62° 27.65l1j5° 03.25.

We crossed llirectly over the lOp or Lone Mou.ntaio enroute to the Middle Fori:. The area w!lere
we intersected the Middle Fork '>'-'as dry and ttou:o up so we contiTHled over to the Windy FaD:
tributary. We interSeCted the Windy Fork at 1045 and GPS 62" 32.53/154° 20.52 a.tIi began
flying it downsrream. Windy Fork had clear water visibilil)' with excellenl spawning graveL
We observed a clear water tribuwy which we investigated and counted approximarely 550 coho
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WIDon.Wlth lbe majorUy of spawners at GPS 62· 40.6011>4° 35.41 (~ Atuehmem 8). ThiI
aibuwy \lI(Iuk! be an eu:ellenl: aenal survey irI:Iex sueam for cabo s:a.Imon becallSe It is very
clear, sparsely treed. ront.jm etIlllIgb coho to be \IIonbwhilt, aM appcarcd hyc1roloP:aJ.ly
stable. The tlJOI.dh of this cleat wall:r Strelttl bas the coordinateS 62· 41.99/154° 36.47. We
counted. appro,;imattly 3SO tbum salmon wnhin the Imt 114 mile of !be main nver'j side slough
wlucb the cJeuWlller SU9ln emptJed into aDd aoother SO cbum salmon appro'lLm3ttly 112 mue
downsucam It coordinates 62· 42.91f154· 36 47 We ended \be survey at JU5 II coorWles
6r 43.87/1549 37.44.

We new and intersected tbc Pitka Ftlrk at 1122 and coordinates 62· 5O.23/L549 33.90 We flew
upsrream and then comirwed up Sullivan Creek. We new I total survey time of 14 rnllJ.ln in
the Pitka Forie draina~ and then broke offfof Fairbanks not havios seen any fish.

On the rerum mp we imcrsected a =l1a cleaI waler =i:: at 12()g coordinates 63° n.9l/.1SZo
37 94 and coulllCd 6).l coho salmon illlo lile upper end where it petered OUI at coordinateS 63°
18.111152° 36.45. 11tis Stream appeared to Ix: a good coho salmon aerial survey r.OOex strum.

We landed back in FaiJ"banb at LS30 having icewnulated approximately II boun of lotal flight
time for two days.

Attaclunlmt I & 2, appro.tinwe flight path on 9123 & 24.
Anac:hmf\nts 3-5 South IUk Kuskokwim map.
Atw:1unc:nt 61D1p of Big Ri~r.

Attachmem. 7 IWO pbowgnph.$ of a chum salmor. spawtUll& location.
AlIaChmeru: 8 1IlIj) of Windy Fork.
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