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ABSTRACT
Radiotclclrrelr:' Incthods \rcrc uscd l() (lclernrine steclhead ()/rcrrl'rrr,c/l/r nn.(ri.r spa!!ning locations, stocl-spccilic
run tinriD-q profiles. ovenvintering arr'as. and lhc magnitudc ol'thc lotal rctum to thc IJppcr Coppcr Rivcr (lributancs
ttorth offie Chugach Mountains). Stcclht'ad wcrc caplurcd nilh lish whccls and dip ncts irrthc mainstcrn (ioppe'r
Rir.sr belorv Wood Canyrrn. A lotal of5i stcclhcad lvcrc llttcd with radio tags in thc lall ol-2(Xl5 and.ll *crc lirrcd
il) the fall of2006. Radio-taglucd llsh rvcrc trackcd using a conbination ol uround-hascd rccrivin-s sliltions and
acrial lracking tcchniqucs. Ovcluintcring arcas includcd thcir nalal riven such a-s thc Gulkana and Ha|]ilgita Ri\.crs,
thr' l azlina Lakc oullel. and thc turhid nlainstenrs ol'the Copper, Chitira. and Tazlina rivcrs. Stcelhead in thc t.Jppcr
Copper River sparvtted ir the (iulkana. lazlina. and Chitina ri!L'r drainagcs. l'hc cstimltcd pr(,p{}rtion o1-stcclhcad
sparvning in the Dickey and Hanagitd lakc spauning arc'as wa\ ().011 (SFi {).06) in f(X)6 and {).2: (11.09) in 20{17.

Bastd on stosk asscssnlent worl' jn lhcsc lwo arcas conductcd irr previous ."'!ars, the totirl run of stcclhcad in thc
t.JpFer Coppef River drainage is likcll- rvithin thc ran-qe of 1.000 r1j.000. lhe largr-. range rcflects a large annual
variation in the proporiion spawnin-q in these areas. and poor precision of the annual estirnates. lhe estirltated
sparvning proponiorrs bl dlainage in 21106 rcre 0.5.J (SL 0.ll) Ibr thc lazlina,0.14 (SH 0.07) for the Chitina. and
0.-'ll(SF=0.10) tbrthe Oulkana, tn 2007. the esrirnated spawrrins proponions b1'drainage rvere 0.ig(SE=0.10) for
the 'l azlina. 0.38 (Sti-o.1 l) tbr the Chitina. and 0.22 (Sti=0.09) fof the Culkana. In:005. th€ Inean date ofpassage
pasl the capturc sjlc uas l2 Septenrber t'or steellread bound lbr the Tazlirra drainage and 24 Septenrber for sreelhead
bound lirr {hc Chitina and Gulkana drainages. ln 2006. the mean date of passage pasr rhe captule site was 25
AugusL.2ii August, und l8 August tbr steelhead bound for the -fazlina, Chitina, and Gr:lkana drainages.
rcsp,cctivcly. Outmigration dales tiom the lazlina. Gulkana. and Chilina rivefs rlngecl fronr 20 tvlny to 24 June in
l(Xl6 and 4 i\4ay to:0.lunc in :001.

Ke) \\'ords: Chitina River. Copper River. dip nct, fish whr:cl. (iulkana Rivcr. radiotelenretry. run-timing profiles.
steelhead. sparvning distribution. Tazlina River.

INTROT}UCTION
1'hc Coppcr Rivcr is a gltciallv donrinated
slstenr located in Southcenlral Alaska antl is the
sccontl largest river in Alaska in ternrs of
average dischargc. It flo\'s soulh lront the
Alaskt Range and Wrangell and (-'hugach

lvlountains and enlpties irrto thc fiulf of Al.ska.
east of I'rince William Sound (l-igure l). The
('opper llivel draiuage (61.,1.10 krnr) supporls
sparvning pop lations of sreclhead
( )nt'orh.\rtclrus ar-lftlrr. f'hinorrk sallron O.

tshrnr.tt.ttha- sockeye salrrlon (). n..r*{t, and collo
salrnon (). *isrrl< l as uell as various resident
fish species.

Steelhead. an anadrornous tirrrrr of' rainbou
trolrt. spawtt in tlibutarics 1rf 1llc llpper Copper
River. Ihese fish rre thouglrt to be thc
nonhernnrost stocks of steclhcad in North
Attcrica (llurgcr ct al. I9831. Sirrilar to othcr
salrnonid species living on the edges of'their
distribution, thc populations in thc C oppcr River
drainage are lhought to be relatilely sparsc arrd
unproductive (Flebbe I994)- Thcrc is a lack of
corrprchcnsivc inlbrmatiern for these stocks
because population chamctcrislics suclt as

spaunine stock siz.e and seasonalitl, coupled
rrillt the vastncss and rcrno{cncss trfthc Coppcr
River drainage n'rake a thorough scientific stud)
dil'llcull. AdLrlt slcclhcad Dass throush
comn]ercta L. subsistence (G lennallen
Subsistence Sutrlistrict-GSS), personal lrse
(Chitina Suhdistrict dip net-(lsl)N). and sport
fishcrics crn the wa) 1() thcir sparrning grounds.
No intbrnration is available to describe the
ovcrall nrn sizc or thc irrrivcr abundancc tlral
enters inriver fislreries. Steelhead han,ests
reported by subsistence fishers- and catch reporls
lionl sport frshcrs suggcst lhal lrndocufircntcd
spar"ning stocks exist.

Information on Copper River sleelheatl has becn
spoladically collected since the I960s.
Stcclhearl asccrrding thc Hanagita Rivcr rvcrc
sar]pled as early as l96i in the sport fishery'
localcd al thc outlct ol Hanagita Lakc (Willianrs
1964). In the l9E0s steelhead werc qapture(l
fronr the (iopper River near Copperville and
fitlsd with radio transmilters that led rcscarchers
to docunlent a t-erv sparvning locations uithilr the
Tazlina arrd Cirrlkana drainagcs (Burgcr ct al.
l9ll3). Resealchers tion'r the Universiry of
Alnrka-l-'airbanks condLrctcd sludics along tlrc
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ligure l. Mnp ofthe Coppcr Rivcr drainage detnarcatiD-a thc capiurc site' nlajor tributarics-
eislrt radio to\rer locations. and thc c,,rrttncrcial. soort. GSS. arld CSDN fishcrics.



i!'liddle fork Gulkana Rivcr on steelhead and

rainbor trout sparvning populations, Lheir

habitat. arrd .iuvenile f'eeding ecology (Brink

1995: Stark 1999). Fronl 191)l{ to 2001.

AD[&Cl Sport l"ish Divisitu collcctcd
infornration on what rvcrc considered lo he two
of the nrost significant st(jcllrcad sparvnine

stocks in the Coppcr Rircr drainagc: the

Hanagita l.ake and Dickel' Lake stocks
(Flt:rning 1999. l-lenring 2000. Wtrttig et al.

200.1). 
-thc rcsults ol the studies demonstrated

that these t*o stLtc[s are gcnetically distinct
and relrtivel-,' snrall (<.150 sPar'"ning fish
conrbirred). (ienetic samples uerc also

collected lrotn Hungry llollorv Creek- an

ad.iacenl tribrtary to the Dicker" l-ake arca,

rvhere 63 slcclhcad wcrc sanlpled as tlle)
passed downstre m through a tcir aftcr
sp{wning (WuttiB ct al. 2004).

Catch infornralion liom returned tishing
pcrnrits lrorn the (iSS and CSDi." fisherics
indicates steelhead have bcen captttrcd as lar
uprivcr as Slana and nligrate through the LiPPer

Copper l{iver (lributaries north ol' thc Chtrsach

llountains) frotn rnicl-Artgttst to mid-October

iFigure l). Sorrre additional strbsislcrrcc
harr ests c'f .;tcclhcatl tlikcl-r pr'.t-rparrrrirrg
fish) have heen reponed fronr late lvlal- lo lalc
June. During latc lv{ay' of 2000-2003- the

potcntial cllccts (hallests) of an extended

subsistencc sirlrrton lishing scason on out-
migrating adult steelhead *as examined by

tishing t*o test fish whccls ncar Tazlina {Eric
Veach. Chief of Resources. Wrangell-St. Elias

Nationerl l)ark; pcrs(Dal corllmutlication). ltt
l00l and :00.1. llll sockclc salnron and only
onc steelhead *ere cnptured: horverer. in 2001.
onll thrcc sockcyc saltnr.rn were caught
(at$ibuted to late run tinring). but a tolal of
forrr steclhcatl wcre' caPtured- These
rlbservations dsmonstratc lhat thsrc is potcntial
lor a substantial steelhead harvest if
subsisterce lishing cllbn increavcs carlv in the

5ta$()lr,

A primary goal ol this studj- was to lLitugc thc

magnitude of the rurr size of steelhead retuming
to the Llpper Copper River. Ihis $'as

accorrrplished by' estinrating the relative
centributiorr of thc Dickcl. and Hanagita lake

stocks to the drainage-wide steeLhead sparvning

escapcrnerrl. lnriver rttn tirrling inlirnrtation
and docunrenlation ol'signilicant spawning and

or,err.intering locations throughout lhc

drainage are also provided.

OBJECTIVES
Thc ob.iectives of this stutlv in 2005 attd 2()06

wcrc to:

t_ listinrale the proporlion t.rf (iopper

Rivcr stcelhead that nrigrate to bolh thc
I)ickey Lake and Hanagita I -ake

spar'"ning arcas in 20t15 and 2006 srrch

that the estimatcs are rvithin l0
pcrqcntallc points of the trtle valttcs
959'n of the tinrei and.

Describe llrc miQTalory tirnin-e profile
(uprircr and do*,rrrircr) ol-thc
steelhead return ilr l]rc Coppcr ltiver at

the point ofcapture (helow Wot]d
Canyon) during 2005 antl 1006 and

in\ cstigate pol,rnl ial st()ch-sPecifi (
dillcrcnces in run timing.

A secondary lask was to docrnnent si,llni{icant
steelhead aggrcgations in (hc Copper l{iver
drairtage tluring spawning and overrinlt;rrrlg
periods.

METITODS

Copture and Tagging
'l his study' was dcsigncd to caPturc and raditt-

lag l-10 stcelhead each lear during thcir
migration to thcir sparvning areas in ?005 and

1006- Prccisron criteria in Objcctirc I r'"ould

bc rnet assuntilg the radio tags \ crL'distfibuted
randornll'anrong rcturning steelhead and thal al

lcast 96 radir:r-tagged steelhcad survivcd t,r

sparvn {Cochran 197?). A :;tandaldized mcthod
trl-deplo!nlent 

"vas 
going t(l bc uscd. but low

oatches led lo radio-tagging Eve.r- steelhcad

captuled.

To provide insight relativc to identifying rvhcre

nr()st (i.e. ()0%) ol' the total stcclhead run

spil\!ns- Montc Carlo simu lations wcrc

pert'ormed that consitlcrcd a rallge o[
reasonablc assumptiotls abottt the rclntive
nuntber and use ol spawning areas. lllese
sirnulations dernonstrated that 96 radio tags



located on spawning arcas \r'r)uld rcpresent
909o or morc ofthe sparvning popr:lation.

'l'his stLrrly was dcsigrrcd to capture and radio-
tag steellread using trvo fish rvheels in 100-5

and ?{)06 but ertensivc damagc to onc of the
Iish wheels prior to the 1005 field season
lbrceti the sanrpling crcrv to supplcnrc'nl the
singlc lish uheel b1' djpnetting from a river
boat. In 2006. thc clarnagcd tish u'heel was
rcpaircd and irvo fish ulreels rvere uscd to
capture steellread, Stcclhcad \\crc caplured
using aluminurr fish ri'heel(s) located on thc
rvcst and east banks and dipnetting from a riser
boat on thc cast bank of the Copper liiver
below Wood Carr,r.on (l'igure l). The locations
*erc :elcctcd hascd |.'n (hcir ctl'ccti\ ene:,s at
capturing Chirrook salmon at the same
locations (Evensun and Wullig 2000: Snrith et
al. 2001). In 2005. the flsh rvheel (provideil by'

lhe Native Village of Eyal) *as dcplolcd on
I5 August and tlshed until 6 October. In 2006,
the rtheels were fished on l(r Augusl lhrouSh
?9 Scptcmhcr. 

.l 
he tish *heel(s) had one or

two large live lanLs (.1.3 m lons x 1.5 rn decp x
0.6 m widc) with threc trr fbur haskets that
fished in a rninimum of 1.44 rn (8 l.;ct) ot'
\ atcr. as described in Srlith et al. (1001)- 'l'he

llsh $heel(s) \rere operated 24 hours a dal and
sevcn dals per week: hor"ever tlrere rvere
irrstances rvltere changes in rvater lcvel or
floaling debris causcd lhe q,heel(s) to stop

fishing. F.ach t-ish vvheel rvas checked at least
three ti[res a dar, unless laryc catchcs of
soclcyc or coho salnton required nrore frequent
checks to alleviate overcrowd irrg.

For every steelhead captured and radiolag;rcd.
dala collcctcd inclrrded:

Ineasuren)ent of tish length to the
rrcarcst 5 mm (TL):

radio lag frequencl.and corle:

[lovrM t rg nurrrbcr and color:

scalc collection for a8einS:

datc an<i time of release: and.

ctrpture location (e,9.. cast or lvcst
bar k ).

Ratlio tags rvcrc inserted through lhe esoplragus
and into the upper stonach ol'stcclhead rvitlr an

inrplarrt dcvice- [ he device rvas a 25-cm piece

of pol,vvinyl chloride (PVC) tubing *itlr a slit
orr one end to seat the radio transmitter inkr the

end of the lubc. Ant.rther sntaller diametcr
scction L)f PVC fit through thc llrsl tLrbe acled
as a plunqer lo unscat thc radio tag. l.o ensutc
proper radio tag placenrerl. lhc distancc' fiont
the hasc of the pecloral tin to the tip of the
snout was used to detennine horv lhr t0 insen
the inrplant tlevice into thc lislt.

All radio-tagged stcclhcad, also received a

uniqucll numbcrcd Flo)" "' l'D-94 intcrnal
anchor tag placed near lhc rcar insenion ofthe
dorsal lin. Thc cntire handling proccss
rcqLrired approxinratcl) two lo three minutes
per tish.

Ages urc shown in [uropean nolatiorl (Koo
19631: nunrbcr o[ frcshwatcr annuli on the left
of lhe decinral point and nunrber of sailualer
annuli arer on thc right. Thc total ag.c fiotn the
tinre of egg fcrtilization is tlre sunt of the frcslr
and saltwater annuli plus onc.

Radio-Trucking Equipment und
Tracking Procedures
Radio tags rvere Mcxicl Fivc pulse-cncoded
transrnitters rnanufactured b1 AlSr- Each

radio lag rvas distinguishable bv ils licqLtencl
and encoded pulsc pattern- lhirteett
frequencics spaccd approxinrately 20 kHz apart
in the 149-150 N{Hz rangc rvith l0 cncoded
pulsc paltcrns pcr frcquency uere used.

A total ot eighl statiorrary radiolracking
stations were used to rccord migrating radio-
taggcd steelhead (Figure l). Each stttiQrr
included two deep-c1'clc batterics. a solar array,
an arrtcnna srvitch box, a stecl housinS box, t\\'o
Yagi antennas, and cither an A IS Nlodel 5041
l)ata Collection Cornputcr (DCC ll) coupied
n ith an Al'S Model 4000 reccivcr lrr an ATS
ll{odel R4500 (ltCC and receiver combinetl).
Thc rrnirs were proqranrnr€(l to scan lhrouBh

L

2.

5.

6.

' .\d!inccd lclcnrctry \lrlenrs. I:'iirti. f'lifirciuta Lln:,\l lhis
erlnrp)nr |ltrnre {loes not constrlDtc cft(ll)hcrtr. l.hLrt is r clLrdc(t

l(lr \ci,jnlilic conrplctcncss



Figure Z.-Map of the Copper River demarcating the tish rvheel and dip net capture locations.

lower CISD\ Iishcry boundary-. and tield camp. 1005-1006.



the f'requencies at l-s intervals. and receive

frorn both antennas simultansously. Whcn a

signal o1' srtllicicnt strclrBth \!as cncounlctcd.
lhe receiver paused lor l2 s on each antenna.

and thcn lag frctluencl. lag ctxlc, signal
slrcngth, date. time. and arrtenna nuntber
rlere recordecl orr the data logger, l-hc

rclatircly shon c)'cle pcriod nrinimizcd thc
chance that a radio-tagged tjsh rvould srvinr

past lhc reccivcr sitc without bcing dclcclcd.
Clcling throu-qh all frequencies required up
to I nrin dcpcrrdirrg on thc nunbcr ofautivc
tag.s in the reception range and level of
backgrotrnd noise. Recordcd dala rrerc
dor.rnk.raded to a laptop cr)nrputcr cvcr1. 7-10
da1s.

'fhe first station was placed on the rvest bank
at tlre lor"er boundary of the CSDN fisher-1

(bclorv Halcy Crcck: Figurc l) lo dctcnnine
the lotal nurnber of radio-ta88ed steelhead

thal succcssfllly Inigralcd oul ol thc caplurc
arca. A second stalion was placcd on thc
n(lrth bank of the Chitina River
appro\irlratcl) 6 krn upstrcanr liorn ils
conllucnce with the (lopper Rivcr to identil-l
fish b,.rund for the Chilina River tJrainage.
'l'he third station was placed on a u'cst-sidc
bluff of the Copper River upstream of tlre
Chitina River and the Mc(,-anh1' Road

bridge to identifi fish borrncl lor uprivcr
areAs. Radio-tagged lish entering the
Irrnsirra. Klutina. Tazlina. and Gulkana
rivers *'eTe reccrded from stations placed
near the nrorrths of lhesc rivers. '[he last

station was placed on the mainstern Copper
River approrirnalely 2 krn tlownstrearn from
thc nrouth ofthe (iakona Rivcr. This stalion
wrs used to enunrcritte all radiotagged fish
nrigralirrg upstrcant ofthe Culkana Rivcr.

Thc distribution of radio-tagged stcclhcad
was lldher dctcrrnincd try acrial lrtckirtg
trom srrral{ aircraft. ln 1005 and ?006, onc
acrial-trackin.q survey ('4 d) of thc cntirc
drainage including the nrainstenl Copper
Rivcr rvrs conduclcd a{ier conlpletion of thc
fall migratiorr. Iu.o nrore surve)s *'crr;

conrlucted in March-April, arttl a tninintunt ot
t\\o surve)'s rvere done in Ma1'June to
deterrnine the ovenvintering and spauntng
locatiorrs (Tablc l). Tracking flights uere
cc'nductcd with one aircralt and onc person

(in addition to the pilot) utilizing onc R'1500

rcccivcr. I)u'cll linlc orr each frequencl, was

I s. Flight altitLrde ranged from I00 to J00 m

abore grottnd. Tlro arltcnnas, one on cach

willg strut. \\'ere trto nted sttcb that thc

arrtennas rer.:eircd signals pcrpcndicular to

lh€ direction of travel. Once a tag rvas

identified. its frequencl", code. and GPS
Iocalion ucrc rectrrded b) the receivcr. 'l'he

purpose of the aerial tracking wns t(r locatc
trgs in tributarics other than those nlonitored
bv renrotc hacking stations. to localc lish lhat
thc Lracking stations failed to record. to locate

specific spawlirrg areas rvilhin a drainagc.

dnd to validate lhat fish rccorded on lhe data

Itrggers did nligrate into those str€alns.

Dotu Analvsis

Fate Determination
f)ata tiom thc tracking stations. aerial

sun'eys. and tag retunr inforntatiott rvas usgd

t(l dcternine lhe final fatc assigncd to cach

radio{a8ged tish ('l'able 2). Steelhead

designated as failurcs cilhcr rcgiur6iitatcd their
tag or died from hantlling. Steelhead
desigrratcd as spa\lncrs \.!crc asslgned to a

pafticular sparvnine tributary (-Iable 3) il its

radio tag vas locatcd thcrc during an aerial

tracking survey or was idcntified bl lhe
spawn ing lributan'5 lracking statton.

ldentification of Spawning Areas
lladio-tagged sleelhcacl assigncd a spau'ner
latc \\crc uscd tr' iderttili spa$rrittg areas

within thc nrajor tributaries (Table l).

Sparrring ercas ol'stcclhead were tabulated
by tribulaq an(l plotted orr nraps usingt (ilS
sdttware-



'I ablc l. Schcdulc ofacrial flights to locate radio-taggcd stcelhead, Coppcr Rivcr^ tall 2005 to

snrinc 2007-

Dates Drainage"

?005

I Nor enrber - 4 Nrrvember

?00,6

29Nlarch-llMarch
I I April - l3 April

2 Ma;- - ,4 N1a;'

2J-May

29i\.tay-IJune
(iOct0ber-7f)ct0ber

J4 October - 25 October

2007

9 Nlarch - ll illarch

l7 March - 29 March

8-May

l7-Ma1

22 -Nla_,."

30May-3tMay
TJunc-8June

lJpper Copper

Lipper C oppcr

Uppcr Copper

l.;ppcr Coppcr
(i u lkana

l,pper Copper
(iulkana. I azlina

L..lpper (,opper

Llpper Coppcr

Uppcr Coppcr

Gulkana
(iu lkana. l'azlina

Chitirra, (iakonar'

Upper Copper

Upp", Clqppr
" tlpper Copper irrcludes all tributaries nofth ofthe Chugach \lountatns.
b Cakona includes all tribuLarics north ol-thc (iulkana Rivcr.

Trble 2.-t.ist ofpossible tates of radio-tagged steelhead in thc Uppc Copper River,

Fate Description

Radio Failurc

lrishery N'lonalit!

Sparvnera

LJpstream lvligrant

A fish fhat \r'as never recorded swimnting upstt€am ol'the CSDN fishen.
This category includes regr:rgitated tags and monalities.

A fi\h harvestod in thc (iSS lishcry, in thc CSDN lishcry. or in thc sport

flshcrics.

A fish that entered a spa*ring iributary of the Upper Coppcr River.
Spavrning tributarics includ{.d lhc (lhitina- Tonsina. KlLttina. Tazlina. (iulkanil.
and (irLona' rivcrs.

A llsh that migrdtc{-l upstr!'arr. was ncvcr rcportcd as being halvcsted. \\as
never recorded on a spa$'ning tributar]- radio to$er, and rvas locatc.l ottly in

the nlainste|ll Copper River.

a Onli thcsc radio-tagged fish rvere used to ideotify spaurin-r: tributaries and estirrrate spawning distribtrtiotr
an(i stock-specitlc run-timing. All other fish \rere cLrlled fion the analysis.

D Cakona Rivcr includcs alltrihutari€s nolth ofthe Gulkana River.



,, -i1lf{ r1"",'[4il .,.]

R' ,t = a', R,'

r.r,here:

Arnorrq flsh lhal survivcd arrd migrated
spawning trihutarics, thc proportion
lbuud in tribLrtary 7 was estirratcd as:

Fn'
/'. = -r:l-T\in'

lJ /- :'

Distribution of Spawners
-fhe proportion of steelhcad retuming ltl the
spawning tributaries eif the l.Jpper Coppcr Rivcr
were estimated as thc ralio of numbers of radio-
tagged fish rligrating into thcse specific
spauning tributarics lo the total nurnber of
radio-taglged tish srrniring arrd nrigralirrg into
all sparl ning tribularics.

l hr daily radio-tagging ralc and hours of fishirr-u
clLrrl varied by day- lo accr:runt lbr this
variation. cach radio-targcd fish was assigned a

numcric rreight r', corespondinS n) the r:florl
erpended (/r,). numbcr ol fish captured (.Y,), ar)d

thc nunrber of fish radio-tagg,cd (r,) orr a given
ds) (/). 'I he ad.jrrsted coLrnt of fish radiotaggeri
on da1.' t for.rnd in sps$ ning (ributar-vj rvas:

(l)

11,, - the observcd nrnrbcr o[ lish tagged on da1 I
arrd lbund in spau,ning tributary j. Sprrvning
tributaries inclrrded thc Chitina. l onsirra.
Klutina. Iazlina. Gulkana. and Cakona riveru.
rvhich includes all tributarics rrpstream of the
C u lkarta Rivcr.

Variancc \ras estinratcd usin6t bootstrap
lesarnpling techniqLrcs (Efron and libshirani
199.1). Ilnch bootstrap sanrple cornpriscd a

sirrple ranclont sarllple takcn with replacement

liom the t(lral nunrber of ad.justcd counts ( (. ).

From each bootstnp samplc the proportion of
spawners in tributary 7 { Pj 1 ruas calcula(cd for a

knal of 1.000 bo{llstrap qstimates.

Stock-Specific Run Timing
RLrr tirning patterns were described as tiltc-
density functions (lvlundy 1979). ryhere the
relalir,e abundance of tJppcr Coppcr River
stcelheatl reluming lo spa$ning tributary I ovcr
the total span ol lhc run r^'as described b1'.:

r l; \- ll:
TP'
,1)' I

wirere;

|(u

'lhe nrean date of nrig|ation

capture sitc for fislr spawning in

cstinlated as:

, -\-, rl; t, t - /2r | \tt t.

- thc gl)pirical tcnlporal

(.1 )

probabilit;- dislribulion o\er thc lotal span ofthe
run (/J ibr lish sparvning in tribulary l (or
porlion thereot): and.

R',, : the subsel of radio{agged

steelhead lnrund tbr spau'ning tributary / lhat
rvc'rc caught and radio-tagged on day t.

All radiolagged fish assigned a tate ol'
"spawner" (Table 2) n'crc uscd lo dclcnnitte
tinre-densitr: firnctions.

(1, ) past thc

tribulary.l \\'as

the variance of the nlearl datc of passagc was

eslinrated as:

Cenain assumptions nrust bc rrct 10 (rbtain

tunhiascd cstimales crf the spa*ninB dist.ibution
and to descrihe run liming patlcms past the
captu.c siLc:

l- R.tdio-kt*{ing.stecllturct ditl not t1fti'd thrtir

Ji nul s '.l..nt'ttbtg tle st itklt i t,n.

Design Considerations: Whilc Nc did
not test this assunlption. we have no

rcason t{) bc-lievc that tadio (aggirtg has

(1)

into llrc
rrf llsh

{2)



an all'cct trl a flsh's spawning
deslinaliot).

('.tplurcd .steelhead verc rudio4uggccl irt

I)r(4rortit,n lo th( Dr,g itude ol lht'nut.

f)esign Considerations: llrctaggin;:
protocol dcscribcd rras designed in an

ell'o11 to distribute radi(.) tags

proporlional to passage of steellread past

rhc lagging sitc oYcr lhc durilliul ol the
run.

l'revious radiotelenetry research on (lhinook

salmon lrar shown that stock-spccific differences
in lun tirning can lead to hiascd cstimatcs ol
spawning distribution because the probabilit-y ot'
cr,rpturinll iish r'llcn 121ig; ovq:r time (Savcleide
1004). Ihis bias can be corrected with
ad.iustrrcnts t() thc' distribution estirnates based

on eslimirtsd total passage. I'assage ret'ers to the
ahundance of tislr rnigrating pitsl tht; caplurc
sitc- t-lsing passage. rather than CPLjlr. is

frcltrrcd bL'causc ( PlJl Inr\ ntrt rar] in
pr,\p()11ir\r) td plisagc drre lir flrrclrraliorrs irr qcar

ellicienci rcsrrltirrg lrLrnr charrltcs in Tircr \\irlcr
levels and fish uheel placement. lrt this studi,,
rr,,r inlbrnration on total passagc *as availablel
therefore. the abilir-"- to dctect and dcscrihc an1'

bias in (hq cstinrirtes oI spa*ning distribution
was rlot possihle. llorvever, thr.- rnagnitude o[
this bias 

"vould 
bc small if stock-specific run

timing pattcnrs past thc capture site are similar.

RESULTS

Cflpture and Taggi,rt{
Steelhead rvere captured tiorn 15 ALrgust to 6

Oclohcr. 200i antl l6 August ro 29 Septernber
1006. A total of 59 stcclhcad, 1,761 coho

salnron, and 4.061 sor:kc1. c saltrlon 
"\'L-rc

captured iu 2005. In 11J06.46 steelhead. 4,511

coho salnon. and 20.166 sookcye stlnton werc

captrrred. ln 2005, 57 steclhead !!ere capturcd

rvith the f.ish ulreel and the rentainirrg t\\'() were

capturcd bv dip nct. In 2006. all 46 stcclhcad
u,ere caplured rvith fish u{reels. A total ol-51
arrd 42 stsclhcad \rcrc tittcd u ith radio lags and
releascd in 2005 and 2006. respectilel)'. ln bolh
ycars- a nunrber of caplurc(i slcelhcad werc
dcternrined to be in poor condition because of
overcrorvding in the live tank and were ltol
radi*taggcd.

ln 2005. 88% pcrccnt of lish rccordcd bctrvecn

tlre capture site and the I lale-v" (ircek tracking
slatitxr rcached the CSDN fisher1. in 3 days or
lcss. ln 2006- 95%' of tlsh recorded on the

tracking stations reached lhc CSDN fishcry in 3

da-v-s or less. I ransit tinres through the CSDN
fishcry rrcre also recordcd antl tlre majority o[
lish rnigrated through the fishery in less than 5

day's.

Fate Determination
During the studl'. 100% of thc radio tag,s rvere

located in the l.Jpper Copper l{iver Lrsing aerial

and stnlionarl radiotracking tcchniqucs. A

totnl of 70 steelhead rvere located in spawrring

arcas. l8 rvere localc.(l jusl upslrcanl or
dorvrrstream of thc capture area, 2 rverc

hanested. and 5 *ere located in the maittstent
Coppcr Rircr bct'wccn ihc Tonsina and Klrrtina
rivers ('l able l). No radio tags failed to transntit
a signal and no radio-tag;icd slcclhcad milrratcd
dorvnstream untiI after spawning.

l-able 3--tates of radio-lattged sleelhead in
the L)ppcr Copper Rivcr. spring 2006 and 1007.

lrate

Radio Failure

IisheD' Mortaliry

bpa\!ner
Upslream Migrant

fotal

9

I

i8

rl

I

il

,\j 42



Age Dctermination
A total of52 stcclhcad wcrc aged: l2 from the
l(X)5 and.10 lrorn thc ?006 lhll rnigrations, Thc
small nL:mber of scale samples taken in 2(X)5
\\as duc 1tr thc krss o{-tlrc sanrpling kit uhen it

Icll oll'thc lish w'hccl platfonn into thc river.
About 6ll'/o of the steelhead santpled were 6

;-ears old (ages 3.2 and 2.1). while 5 (ages 2.2
and l.l) and ? lagcs 3.1. and '1.2) lear olds
comprised 1.0% and tt%,. respectivel) ( l-able 4).

Table .1.-Nurnber of sleelhead in each age class. Copper
River. 200-5 and 1006.

Agc
Year 2.2 -1. I 3.1 A'l Total

2005

1006

02011 20
l_i22721

l2
40

Distri h ution of Spaw n ers
Thc dail.'" ra<[io.lagging ratg and hours of fishing
effort varied hl da) ( lahlcs 5-6), Thcrclbrc.
adjusled counts of radio-tagged fish (equation I )
tcrc rrscd lo cslinralc lhc proporlion of lish in a

particulff sparvning tfihutarv. All spaw ilul
stcclhcad \!crc locate(l in three major drainages.
thc Chitina. Tazlina. and Culkana. irr both ycars
,rf rlre stud1. {l;igures 3-8). Kaina Creek. rvithin
the l-azlina River drainagc. accountcd for the
greatest proporlion of spawners in both ?006
(0.23. SE-0.11) and 200? (0-13. SF.-0.08)
( fable 7), Dicke,'- Lake (0.08- SFI-{).06 in 2(}06
and 0.I | . Sli={}.07 in 2007). \\'irhin rhc Culkana
Rivcr drainage. arrtl Hanagita Lake (0.00.
Sll=0.00 in ?006 nnd 0.12. SE=0.06 in 2007).
rvithin the Chitina River drainage. are
considcrcd irnportant spawn ing areas.

Stock-Specilic Run Timing
i\s with estiutates of spawnirrg distrihution,
ucighlcd ohscrvations ltrr individual raclio-
taggcd fish (cquntion l) \\ere used to describe
rurr tirrring because the dailv radio tagging ratc
and hours offishing eflort varied by da1.

Run-timing paltcros pasl the capture site rvere
sinrilar anrong the individual spRrvning stocks
!r'ithin ir particLrlar vcar bu1 varied betweel years
(ligrrrc 9). lhe mean date of passage lor all
steelhead stocks rvithin a prrticular )ear was
w it hin 6 dal s of cach othcr. bLrt the nrean date of

passage hetleen lears was over J0 day"s apan
(Tablc 8).

DLr\4nslrcanr rur linr||g. lhnr spar\ning, streants
tou'ards the ocean. was nrole variable and
pr(rtr ctcd arnong tlre thrcc majr)r sparr||irrq
skrcks than upslrcarn rul] tirnirlll past the captLrrc
site to sparvning sreanrs (l.igures 9 and l0).

DISC]TJSSION

Thc prccision o1' distribution and run tinring
cslirnalljs was lirniled by our abilitl. to caplrrre
and successtull;- radio-tag steellread. lhe
itrrtount of lishing el'fort erpeniled \!ils no1 greal
enough to radio{ag the desired nunrber of
steelhead. and an unerpectedly high number o1'

tag failLrres decreased thc sanrple size even

funher. We suspect tlre botlle-nosed type ratlio
tag (tapered at the antefina cnd) uscd \!ere nr()re
casill rcgurgitaletl than the: tr.r.l1g comntonl!
Uscd non-tapcrcd taEls.

'Ihe irterpretation of studl' obiectives was

conslraincd bl thc lacl of clssircd prccision
around estinrates ofdistribution and run tinling.
Thc iargc starrdard crrors associated rvith
estinlated proportions of steelhead retunling to
llrc rpaunirrg arels resultud irr a prop,rrlionatc
arnount of uncertainty in <letenlining the
magnitucle ol' the rLrn. In plsl ycars. thc
cstinrated a\erage arrnrritl ibundrnce (]f
steclhr-ad in Dickcy and I lanagita Iakes was .1i0

steelhead (Flerning 1999 and 1000, Wuttig cl al.
J(l0Jl- During orrr sludr. these tsrr spaurins
itrcas accountcd lor 0.08 (SF,-().06) and 0.21

t0



Table 5. Fish wheel (fw). dip net (DN). a d tolal (ft,) hours lished. steelhead captured (.\i).

stcclhcad radi+tagged (n/). and tagging ratc (-t/X,) by dai. 2005.

Stcelhead Radio Ta-qging Rite

Lu --' t*'t*'1" -FW Hours DN Ilours Str--clhcarl 1X,)

2lt-Aug

i 0-A ug

l-Sep
2-Sep

.l - ScF

.r - 5ep

5-Sep

6-Scp

7-5cp
8-Sep

9-Scp

l0-Sep
I l-Sep
l2'Sep
I i-Sep
ll-Sep

l6-Srp
l7-Sep
lli-Sep
l()-scp
20-Sep

2 | -Scp

23-Sep

27-Sep
)t-q.'n

30-Scp

l -Oct
l-Oct
j-Oct
4-Oct
5-Oct
6-(Jct

2.1.0

0.0
6.5

24.0
14.0

1,1.0

21.0
23..s

23.8
?4.0
24.0

2,1.0

14.0
14.0
?r1.0

9.0
14.0
2.1.0

24.0

1.1.0

12.0

:1.0
23..r

t..i.i
14.0
2i.6
2,1.0

l{.0
14.0
2{.0
t6.0
lrl,0
ti.4
24.0

2.1.0

14.0

24.0
14.0
1.1.0

8.0

24.0

0.0
6.-5

14.0

l{.t)
1.1.t)

1.1.0

tl.5
21.8
26.0

15.8

2.1.0

26.0
14.0

26.0
9.0

15.8
2lt.0
26.0

26,5

t?.0
:5.0
15.5
l-5.1
24.5

:i.6
24.0
24.0
14.0
26.5

t7.0
2 5.3

2 i.'1

24.0
24.0

2J.0
I _l.J

2.1.0

24.0
14.0
ll.0

0.0qi,

0.0ob

0.09i,

0.090

I00.01'o

0.0%

0.01.i,

0.09.;

0.0",'a

o.0.h
0.00,';

0.09b

0.09i
0.09',,r

0.0?;
0.0%
0.0%
l).|)oto

0.01.o

100.00;
0.01.o

t00.09,i,

0.0Dtt'

100.010

100.00.'0

5 0.00,b

100.09n

100.0%

lO0.{)qh

r00.0%
100.0%

I 00.{)%

83.1%
100.09i'

I 00.0%
1rjo.0".,"

100.Oo:ir

100.0e/o

0.09'o

100.0"/o

r00,0%

0.0
0.0
0.0

0.0

0.0
0.0
0.{J

0.0
0,0
1.0

I.8
0.0
2.0

0.0
2.0

0.0
t.8
,1.0

1.0

2. -5

0.0
1.0

1.0
1.0

0.5

0.0
0.0
0.0
0.0

1.0

1.3

0.0
0.0
0.0
il.0
0.0
0.0
0.0

0.0
0.0

t.0
0.0
0.0
0,0
t.0
0.t)

0.0
0.0
r).0

0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0

0.0

0.0
1.0

0.0

t.0
0.0

3.0
8,0
8.0

i.0
5.0
8.0
t.0
l.(.)

t.0
6.0

t.0
1.0

:.0
2.0
1.0

0.0
t.0
2.0

0.{)

0.0
0.0
0.0
t.0
0.0

0.0
0.0
0.0

0.0
0.0

0.u

0.0

0.0

0,0
0.0
0.0

0.0
0.0
l.(l
0.0
1.0

0. tJ

i,0
lt.0
4.0

i.0
5.0

8.0

t.0
2.0
1.0

5.0
t.0
1.0

2.O

2.O

I.0
0.0
I.0
2.0

" Fishing begln on l-5 August butno stcclhcad wcrc captured until2T August.
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lable 6.-l'otal (1,) hoLrrs lished (fish rvhcels), steelhead captured (,O. steelhead
radid-taBScd (r,). and tagging rate (.r,,/.{) by day.2006.

l7-Aug ,18.0

I8-Aug 48,0

lg-Aug 40.-5

20-Aug 4 1.0

! I-Aug J8.0

22-Aug 48.0

1.3-Aug 11J.0

24-Aug 48.0

25-Aug 47.0

26-Aug 39.0

l7-Aug ,12,0

:$-Aug 48.0

?9-Aug 48.0

30-Aug 46.5

I l-Aus 411.0

l-Scp 48.0

2-Sep ,llt.o

3-Sep 41t.0

1-Sep '16.5
S-Sc'p 40.0

6-Sep 37.5

7-Sep :i.1.0

8-Sep ill.0
9-Sep .14.0

lo-Sep 48.0

ll-Sep .11t.0

l1-Sep 48.0

l3-Sep 18.0

l4-Sep 48.0

1.5-Sep 48.0

l6-Scp ,18.0

l7-Scp .18.0

l8-Sep .14.0

lg-Sep 16.0

20-Sep 24.1t

2l-Sep 24.0

22-Sep 2.l.tl

2.1-Sep 2.1.0

!9!lhe!4 (Xr) Steelhead ttadio (xr) Tagging Rate (x,i x,)

'l'ishins bcgan on l6 AugLrst bu ro .stcclhcad ,,.rcre cap,rLrred untit lf Lug.nr-

t00.09,"

0.0%

t00.0%

0.0%

0.ion,

0.0"

0,00.6

0.00,i,

t00.09i,

0.01;

0.00.,;

0.00,i,

100.0%

100.00,,o

t00.0%

t00.0%

100.0%

0.0oro

100.0c.h

t0{).{)o.n

0.0%

0.04.,o

100.00.h

l(xt.09.i,

80.09b

r00_00..;

0-00,'n

t00.0%

66.7%

80.09.6

15.0o

r00.0%

0.00.n

0.0%

0.0%

0.0'r''o

0.09i'

iofj.0%

l:



T'able 7.- Spar,,ning distribLttion of tlpper Coppcr River steelhead by
drainagc (bold) itnd the proportiorr of a1l spawncrs lirund in the priman'
spawning areas (not hold) within each drainage in spring 2006 and 2007,

,?ryi,:lg" ,_ !ll9l1t't i ,'l Proponion

Chitina 0.l.l
I lanagita Lakc 0.00

l azlina
Kaina (lrcek

(;ulkana

Dickel' l.akc

0.5J
0.?l

0.31

0.08

0.t I

0.ll

0.07
0.00

0.10
0,06

0.t t

0.06

0.10
0.08

0.09
0.0 7

0.J8
0. t2

{t.J9
0. t.i

o ?:t

0.|l

r3
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liigure 7.-Map of the Gulkana River clrainage denrarcaling thc locations of radio-tagged
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Tabie 8.-lVtigratory tinring statistics past thc captLirc sitc of'thc three nrajor stcclhqad

spawning stocks, 2005 and 2006,

Chitina I azlina (i ulkana Ch itina I'azlina Cu lkana

F irst Fish

l.ast Fish

l)uration (days)

lllean Date Passage

sE (d)

2l-Sep
28-Scp

7

24-Sep

l9-Scp
.O-Qen

t0

0.7

l9-Sep

I -Oct

l:
24-Scp

| .-l1.2

I ?-ALrg 30-Aug 3l -Aug

23-Sep 15-Sep 16-Sep

37 16 16

7-Sep l0-Scp l0-Sep

2.9 2.0 :.3
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(Sll=0.09) of the steelhetrd spa\rning stocks in
2005 and 20()6. respr"'ctivcll,. Assunring the
spa,'rning abunciance of stcclhcad in Dickel and
Ilanagita lakcs is knorn r.vithout error (450
steelhead) and incorporating thc slandard errors
ar0und spa$ning di$rihutiL)|l cstimales. th{j
Inagnitude of the run ranges froln -1,000 k)
.15.000 steelhead betrveen 2005 and 2006.

lhc tails oI thc cstimalcd run lrrttirrg .;rrr\c arL'

also sensitive to snrall sanrple sizes. For
cxumple. in 2005. the first ratiio-taggcd fish
firilrd to rnip,ratc rrpstrcatn ((r a spa\rnint!
tributaD. lf this fish rvas subsequcntly located
in a sparvning tributarv, it corrltl have greatly
changcd the run-timing estinrate tbr thal stoc[.

The snrall sarnplc size also lirnited rrur abilily 1o

locate sparvning arcas. For cxanrple. rrorre o1'thc
radio-tagged steelhead ntigratcd to tribultries of
the C()pper llivcr upstrcan of the (iulkana Rivcr
rrr lo the Klutirra River, rvhe-re anglcrs have
reported catchirrg stcelhcad. l\4orc irnportantll,.
no radio-tagged stcclhead \rere located in
'l'u,clvcnrile Clrsek. which is a docunrcnted
spa*ning arca. llotercr. olcr the coursc ol tltc
sturll. lire untlocumcnled spatrniru Arcas \\crc
looated. rrhich incltrdcd orrc in the Tazlina
drainagc (Nickel Creek) and fbur in thc Chitina
drainage (Chokosna River. Cilahina River.
(lhakina Rivcr. arrtl the Nizina l{ivcr). 'Ihe fact
that live neN areas \ycrc documented $ith a

linritcd number rrf radio tags sri[gcsts that nc)re
spawning a|eas arc lcft to be ideutified.

CONCLUSIONS
Even though thc relatilell' snrall numbcr of
rtcclhcatl lhat ivere radio-lagged and
suhicqucntll' locrlcd linritcd studv rcsulls.
scveral signil-icant and irrtcrcsting findingr *crc
rttaJc. I hcrc are lltltllerou:i s;larr nirrg lrrcas
throughout the Culkana. Tazlina. and Chitina
drainagcs. and a nurrrbcr (ll' therrr \\.r'rc
rundocrrmcnled. lhe distributiorr of sleclhead in
the lazlina and CLrlkarra River drainages rvas

consislent *ith thc (listribution sludy donc bv
Burger cl al. ( I 9lti ). l)ickcy and Hanagita lakes
are likell.., irnpr)rtant spawnin-c areas. and account
tbr 0.il ol the total spawring popLrlatiorr in
:0 07.

The Iazlina Rivcr drainage appcaru to supporl
the largcsl spawning aSgregation rvithin thc

[.lpper ('oppcr River. and uithir this drainage
Kaina Creek mav support thc largcst stcclheati
sparrning populalion rvithirr the t.ipper ('oppcr

l{iver. ln both ycars of thc stud-v. Kaina Creek
accuuntcd ltrr 0.2] of the total spawning
populatio|l.

L)r'envintering steelhcad wcrc lucated irr a wide
range of habitats. Sonre stcclhcad trrcrwinlcred
in their sparvning arca. while others ovenvinted
in the glaciall-v occludcd r\aters ot ntairrstctrt
Chitina and Coppcr rircrs. '[he oLrtlet of lazlina
l,aLs \.vas ar) irnportaltt ovenrinterin.q arca lbr
the l-azlina pr.rpulation.

Stock-specitic uprivcr run-linring past the
capture site indicaled that a|lr()ng-)car variabilit;-
f'ol all stL:cks lras grealcr than *ithin-Year
variabilitl'. lfall stocks hare sinrilar within 1"ear
run tirning patterns. then all stocks tnal. bc

equalll, vulnerable to thc commersial and

subsistence fisheries. [)Ltring rcars rvhcn

steelhead run tirning is earl.'-. steelhead could be

particularl) vulnerable to harvcst during thc
coho salmon fishcry ,

While the uncertaint\ in our cslimates did not
allou us tcr detemrine the ntagnitude o1- thc
steelhead run. argurncnls can be mar:le to
srrggcst thc run is greater than l.(X)0 iish. Whilc
other spaNnine pop[lations are kno$r lo occur
rvithin the Llpper Copper Rivcr, tht srrtall
number of stcclhcatl thal \rere radio-taggcd
pre'bab11 resttlted in sonte sparrnittg arcts rtL,l

being reprcscnted. Even llrough the Dickel and
flanagita lake areas are signiticant. thcrc \rere
nunrerous other areas rvithin each drainage. attd
the Iazlina stocks $crc larger than the Dickel"
anil Hanagita stocks comhined. Reportcd annual
subsistence han'cs1s lrarc ranged up to 1 I.l
stcclhcad, annual sp(lrl han'ests have generally
bccn less than l0 stecllread. and annLtitl

conrmercial harvcsts are not reponed.
Nurne:nrus sparvnin-q areas. annual subsistellcc
hanests. and thc apparent. although
unsubstartiatcd. harvcsls in the commercial
fishcrv support the argLLnlent that thc antrutl run
size to thc Uppcr Copper River is certainly
greater tharl 1.000 flsh.
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RECOMMENDATIONS
To providc rnorc insight ahout lbc rclaliv€
abundflnce ol tipper Coppcr River steelhead.
c(lntinucd w(rrk ncctls 10 be done to locatc all of
the spflwning areas. Becausr annual run tirning
is similal lbr all steicks. periodic rnonitoring of
the most signiticant stocks could plovide an

indication ol'or'erall population status. For (hjs

reason. periodicalh nrt.rnitoring Kaina (lreek,

Dickey Lake. and llanagita l-akc could prolide
Lrselul irribrnraliorr orr the general status thc
Copper Iliver steclhcad rrrn..

Ciiren our erperiences during this stLrdy. a large
increasc in lishing cflbn r,,ould be rccdcd to
capture and radio-tag sufficient numbers of
slcclheatl lo estinrate the rrragnitudc of the total

'l'his rvould agtrin require the Lrse ot hr.rth

thccls and dip nets. Fish whtcls allou,
corltilruous lishing, but the, are limited in thcir
ahilit)' to adapt to river flow and stagc height.
Dipnetting (.)n the othcr hand. allorvs i'ishcrrncn
to place thcir gear and drill thcir boat through
mulliple areas (ncar slrore. low-flou. etc.) in
altcrlpls to find lvhere thc tish are rrigrating
and,/or holding.

lhe proportion of radio-tagged steelhead that
tailcd to migrate upstreanr, rcgurgitated their
tag. or died fionr hnrtclling was l6?i, 1a:9) irr

2005 and 2l% (n=9) in 1006. Studies on
stcclhcad in the Colurnbia. Snake. and Vedder-
Chilli*ack rircrs ha,vc observed t'ailrrrc.
rcgurgitalion. or retreat ratcs ranging fronr.l9i, to
l0% (Keel'er ct al. 2004: Nelson el al. ?005).
Wc fee I the high failurc ratcs in orrr studv can be

largelj" attributed to thc tapcred radio tags w.c

uscd. For lhis reason. fitturc rvork should be

done rvith a largcr. non-tapered radio tag.
Additionally. wrapping radio tags u ith eitlrer a

rubber band or piccc of Vclcro, has been shor.vrr

to redLrce rlrc rcgurgitaliorr rate by appnrxinratcly
5% (Keefer et al. 20()4).
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APPENDIX A



Appendix A-1. Date tagged. final fate. a d date past thc tracking stations for every radio-taqged

steelhcad.2005.

li"t":iuce"J fr"qucn.-. C:nAc trrainaee liinal tat.' Flalc!' Chitina 'lg4linah CrrlLrna

l-i-Se|
| 9-Scp

ll).ScF
l9-Scn
:l)-Scp

l{lScp
:ll-Sct)
2l)-Scn

20-5cp

:0,s!'F
l(l-Sqr

2l-scn
I l-Sq'\

:2-Sep

l-l-Sep
l-l-Scp
1.1-Scp

2i-Scp
l"l-Scn

2'l-Scp

1.1-Selr

2J-Scp

2.1-Sep

21-Scp

l.{-Srp
26-Scn

l6-Sep
:l-Scn
28-Srn
2lt-SeI

l8-Scp
29-Sefi

l-()ct
l-{)cl
:-t)ct
2-()ct

:t 55

il7
.156

I l('
.1lf)

516

5t6
-5.17

1t (r

196

195

it-:
175

.51?

,1,1r-

lt6
.t96

5r6
5i?
556

_l75

-155

556

5r6
355

196

.r37

t) I Iar\cstcd l6-Scp

Kainr Creel 2(l-Sep

l{l-Scf)

F{!dson Crrcl ll-Sep

I l-Srp

l5 I azlina ncar Nichcl Crcck 23-Scp

l5 Tazlin
I j (;ull'i|rlJ ntirinstcnt

l5 I a/linn nciir udson lrc.k 2-1-Scp

6-Ocl

lJ l'aTlino

16 l- zlina Kaina CrcrL

l5 (irlLona llungry llollL)\r ( rccl 2l-Scn

l5 (;ulla'ra llun84: tlollow ( rcck l-l'Scp

l-Oct

-<-Ocl

l-5 Ta,.lifia ocirr l)urharn ( rccl 2(l-Sep

16 Chitrn{ nrrinslcrrl

15 Iazlina

16 Tazlina

l6 ('hilinir

l7 Tallinx
li l Lvlina

I 7 -l irllina
l7 Chitira

l8 I r."lini
l8 {iulk ra

firainsleni 2.1-Sep

Kaina Crcck 2-l-Srp

Nickel ( reck

Kaina Crcek

l)ickcy l,akc

Xnin{ Clreck

Kritrl ( rceL

nrainslrnl

2l-Sefl
ll-Scp
2:-Scp

I l -Scp

J | -]Cp

2l-Scp

-1-Oct

27-Scp

l -(lct

Itl-Scp

I6 (iulkani
l6 lflzlinr
l6 (iullann

l6 Tazlina

.l-()ct

l6 -I-azlina 
ncar lludsun Crccl 2-l-Scp

l6 Culkuna rnirinstent

16 lizlina nlainslcnl

21-S€p

2.1-S.p

Ni/ina ltiltr 2{-Sep

Kaina ( rcch

Niekcl Crccl
Kirinir (-rtel 2J-Scn

Nizina Ilivcf 25-Scp l9-Scp

2,r-Scp

2?-Sep

Viddlc lrork 25-Sop

Kiina ( reel 25-Sct

l7 'I iulinl nclr Durham Crcck :l-Scp
| ? Gulkana

l? | i/lina
l? Inzlina mainstcm 28-Scp

l? (irrlkrrna

l7 uhitina
18 Tulina
lli (iulkano

lil Chitina
l8 larlina

rrrinstcnr :7-Sep
(lhirkina l{ivcr
Niclcl CrccL

Dicle_r |.aLr

l.akina Ri!cr
Nickcl Crcck

28-Scp

2lt-Sel
29-Scp

I? (;ulkana [rilnsten)
l8 Gulkana Hungry llolb\'('rccl 2(lOcl

'Thc linal fate was thc llsh's furthest upslream point and not necessaril,r- its spauning arca

" No data exists for the Tazlina r|ackinq statiolr in ?005 due to a sqftrvare rnalfunction.
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Appcndix r\-2-Date tagged. final nrts. and date past the tracking stations firr evcrv ratlio-ta-tged

steelhead.2006.

l)llc l irggr(l fretlo(ne) {idt llrnrnnqc Final tratco Hrl!-l ( h ilina l azlina (iulLaDa

li-Aug

2.5- Aug

l9.Arig

-l(l/\ug

:-S..P
2-Sep

?-Scp

J-S('p

5-Scp

5-Scn

5-Scp

5-Scp

8-Scn
9-Sep
g-Scp

9-5.F
l0-Scp
I {!Sen
I(l-Scp

I l-Sr:p

I l-ScF

li-scF
ll-Sep

1,5-Scp

Ii-Sct
I6-Scfr

l6-Sup

l6-Scf)

I7-Scp

23-Scp

.l-17

-i5 5

nl?
156

.l I{r

t95
.t ,1 ,.

5t6
537

Jl6

,t t6
I9.5

516

5t?
.196

il6
l1?
-t95

+t6
1/-r

496

J56

175

-1 tf,

:0-Scf)

l{}-Srfr

2.1 L:hirina llaragila l-akc

I lanbBila Lakc

Cilirhirir Ri|rr
Kaina (lrccL

mirinstcnl

K{inr ('rccl
nrrinstcnr

lakc oullct
lnl,ina Rircr
\ickel (lrcck

( hokasnil Ri\'(f
( iilahina I{irer
llanagita Lnkc
Kainir (tecl
Kaiix C rcck

Itli,Jdlc Fork
Nliddle lilrl

llanagita Lakc
[.rkina Ri!cr
Nickel ( fsck

l)rrrh;rrr ( fceL

llan cstcd

Knina Creck

Dickq Lilkc

lalc oull.-t
Kainr t reek

[-akina Rircr
Dickel- l.aLc

t-akinii Ri!.r
Dicke; Lakc

hlc oullet

Gilahinl Rir cr
Kainr Creck

2.1 ( hirina

ll (:hilinx

2: I ivlinn
l: (iulkana

: l I a/linn
2i (;ulk!na

:l Tnzlina

2l -lazlina

:: ( hilin|
?! ( hitirra

2-1 Chilina
:: l a,/ li ir

2,1 Tazlina
2l (irlkimn
2l (;ulkar)a

l: Chuina
22 Chitinir
2i livlinn
19 -lazlina

19 -

19 lir,/lin:r
19 (i u lk.rna

12 lazlina
l9 Ia?lin.
l9 Chitina
I9 (iLrllarra

?4 Chilina
21 (iullana

?.{ larlinn
24 Chilitlrr
2{ Tazlinu

2l-^ug l-Sel
28-

2lFr\ug ,\ue
29+\ug 2-Scp

JllArr-c - 7-Scp

l-Scp lg-Scl
2-Sep - l8-Scp
l-Sen lg-S.t)
l-Scp - l.t-Scn
J-s(p 9-lcp l7-Scp
7-Scp - i l-Sel
5-Sep l0-Scp
7-Sel I I -Sel
6-S'rp 8-Scp

li-Sct - l8-Srp
9-scf

l8'Scp
Ill-Sr'tr9-Scp

I l-Scp I i-scfr I ]-Sqr

l0-S(:I) I l-Scp
I{lscp - l4-Scp
ll-Sel - lq-scn

12-Stp

: 
t,.-to'

- {-{lct

- 25-Scp

:q-Sc'p

7-Oct

The flnol fate was the fish's furthcst upstrcal|] poinL alld not ncccssaril] its spdwrring art:a.
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