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DATA TO BE PRESENTED BEfORE THE AfS HEETING IN JUNEAU ON NOVEHB ER 12-1 5, 1984
BY RICHARD SONDET

INTRODUCTION

Top1c:

The re'ldeot ti.bery .tudy begao 00 tbe Su.itoa Ri~er duriog tbe v1Dter ot
."'~ , . The pri.ary ob ject1vea ot tbi. atudy deter-ined ·in Ig79 v•• to
dete... ioe tbe .ea.ooa. dl.tribut10D aDd relat1Ye abuDdaoce of aelected tiab apecie.
,v ito raiobov trout be 10g tbe pri..ry .elected .pecie., aod to cbaracterixe
the .ea'ODa. babit~t require-~Dta 'o t tbeae .pecie. ~ 10 1983 tbeae object1ves
vere expaoded to a.so ioclude qUaDt1fyiDg tbe iapo~tant babitat parameters
.s.ociated v1th 'pavo10g aDd rearing of these .pec fe. aDd ~eaaur~ fi.h deo'1ty
10 spavn10g and rear iog babitat. to provide ao e.t ~..te o r' babitat quahty .

The r.dio taggiog progr.. vaa rirat propo.ed by Cbriatopber Eatea 10 1977 . With
ioput [rom Dana Schmidt or T.E.S. aod Carl Burger(USFWS) tbe progr.. va. tunded
io 1981 •• ao experimental progr.. to radio tag five rainbov trout and fiye .
burbot. Tbe.e taga vere diapenaed 1Dto fiab captured below Talkeetna (river taile,
RH, 97.0) betveen late Septe-ber 1981 and .id-october, freexe-up, 1981 to determine
v1nter .ave-ent. While Floy tag-recapturea preaented .ome .aye-ent data or rea 1deo t
t ish during tbe .uamer 1981 , little v1Dter move-eot va. ava1lable from 1980-81
S10ce tev fi.b vere captured. The rea'OD '0 fev f iah vere captured.except to r
burbot 00 trotlines , va. becau.e tev placea vere fouod to .et gillnet.. Eitber
tbe vater velocity vas to ta.t or Vheo a back eddy va. tound a layer of .lu.b
i ce va. near.y a .ways pre.eot . It va. hope ~ tbat V1t h tbe use ot radio
tel emet r y ve cou l d as ce rta in migratlona1 t rends and v inter rearing a r ea s .
an d 1n these v1 ntering a r e a' i f tbes e v ere areas vhere f i'b cong r e ga t ed.
Whi l e 198 1 tagg ing was b e l ow Talkee t \a , in 1982 and 1983 tags vere d ispen s ed
betwe en Ta .keetna an d Devil Canyon (RH 152 .0). In 1984 tagg ing vas 1n botb
areas. Priaary tagging eapba. ia oa. been above Tal~eetna .1nCe ao.t O[ toe an­
t1c lpated cbange. due to tbe d.. con.truct ion vould affect tb.t area ot tbe river .
The maio tributarie. 10 tb i. reacb ot river are Fourth ot July Cr eek (RH 131 . 1),
I nd ian Ri ve r (RH 138 .b ) . and Por tage Creek (RH 148.8).

METHODS AND EQUIPMENT

Eq Ui pme n t u5 ed wa s dev elope d by Sm i tn -Roo t in Va n c o u v er, Wa s h Ln gton . The
r ..c i e v i ng equip..en t con s r s t ed o t a 10v f req ue ncy ( 40 MHz ) r e c i e ve r (Hod e l Rf - 40 )

v n i c h m o n i t o r s i nd iv i dua I f r e que ncies. I a s c a rm e r ( Hode l SR-4 0 ) vn i c n \1 :15 c a p-:

a b l r- 0 1 ..on i t or i ng I ~ f r equenc i es s i mu Lt an eou s Ly , a loop a n t eu na (H,, <1 el 1_~-40).

and il pa dd l e antenna for p i npo m t r ng fish.

Rad i o t a gs o t d i f f e r en t t r equenc i e s , between 40.600 an d 40 . 770 HHz, o r
pu l s e r a t es o r bo t h wer e u s e d to di ffe ren tiate bet ween th e tags .
Du r i n g the cou rse or the s t u d y , t hree t y p e s a t radlO tran8micte r6 we r t:
us ea. Sinc e SU. 1tna Riv er r a i nbov s a re seldom fou nd over 4~ (1 8 inches)
i n l ength, amall t 8g s v~re req ulr~d . Howe ve r , th es e rad i o ta g5 v~ r c rrqU t~S leG ( 0 b e
bu i lt t o 1a .t pr et er a b l y 9 months to ob se rve mi g ra t i oD.l t rend s . I n 1981 Smi t h - Roo t
Mo d E I. 1' 40 -~ 00L 3v r ad i o t ags v c r e used. The s e l a c s vere cy l i nd r i ca l in bl ," p e
Wi t h Ol l:l«:n . l 0 n a o r 16 mm in diameter, 53mm in Le ng t h , h a d 8 170mm whi p an t ...-rm n ,
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weighed 13 grams, and nad a Ilfe expectancy of 6 months . In 198 2 we aSked
S.itb-Root if LnlS tag or one smaller could be made to have a Ilte expectancy
or 9 montbs. In 1982 we aeployed lOot tne8e experimentaL tag8,a8 veil as 8 SlX month
tag8, bUL .any falLed. In 1983 ve became tamillar v1tb anotber radio tag aanufacturor,
Advanced TeLemetry SY8tem's (ATS) ot Bethel, Kinnesota. The radio tag (Kodel BEl
10-35) tbey developed required no 8qecial -odificat10n8 and would tuncL10n ror
6-10 -ontn8 depending on the pul8e rate. The 8nape and "di.en810n8 or tne ATS tag was
818il1ar to the Smitb-Root tag except tbe d iameter va8 8maLler, 12Bm. Botb tbe ATS
and Lbe Smith-Root tags were internally 1mplanted V1tb tne ATS tag being much eaSler
to 1mplant Decause or tbe smaller diameter. In 1983 tvo ATS tag8 were alSo
u-planteo subcutaneously but this pract1ce was 8topped atter one ot tne tags
apparently fell orf tbe tish.

In 1984 greater empbasis was made to radio tag pre-spawnlng ralnbow trout ror deter­
minlng Llming and areas or spawnlng. Sinc~ the condit10n ot many of tnese rish would
be unacceptable ror internal transplants, an external tag was used. This tag,
moael RK625, was aLSO developed by ATS and was rectangular in Shape wltb a
240.. woip antenna. This tag measured 30ma in length, l~ wlde, and 9.. high,
ve1ghs 9.5 grams , and Dad a Ilte expectancy of 3 months.

Fisn were primariLy captured by boat electrotlshlng or by angllng . In addi-
tlon, severaL vere captured by drift gillnet or ba ited trapnets. Whenever
posslble , fisb that were electr08nocked were held overnight in a Ilve box and
examined betore tagging. No letharg ic fish were radio tagged. Based on per­
80nnal commun1catlons Wlth Carl Burger (USFWS) in 1981, it was belleved rainbow
trout WIth fork lengths above 350.. could be internally rad io tagged. After 1981,
the minImum Slze or fish was Increased to 380.. or 15 inches because this
Slze or fish appearea to tolerate the t ag better . Fisb found aU1tabie tor
t agg i ng were anesth ized In a cooler uSlng KS-222. For fish internally tagged ,
a 3 .0 cm inciSIon was nade between the pectora l and pelv lc r ins . Betore the
tag was Insertea, t he antenna was Inserted In to p lastlc tUDing so t he tlP ot the
antenna would not injure the f i ah , The tag was then r.nse r t ed and closed by 4-7 indi­
vidual sutures or commercial SIlk. Several types ot suture material were
usea, however , the most etficient and applIcable one f ound tor th is study was
one that haa braided sllk attached to a cuttlng needle. The SIze or LDe sllk
was 2-0 and 18 i nc hes Long, the manu facturer is Ethicon o t Sommervllle, New Jersey.
The reason this type or suture was round to be the best was because the sllk
wouldn't SlIp when tlelng and the ne ed l e r ema I ned sharp tor as long as the 18 inches
or silk l as t ed.

For external tags used , t wo Pe terson disc need l es were epoxied to the sldes ot
the tag before use. Attachmen t ot tags to r ish was slmi lla r as attach ing
Peterson d iscs. The tag was a ttached below the dor sa l f i n ano Peterson d iscs
were attached LO the neeoles to secure in place.

FisD raa io tagged were a lso Floy an c hor tagged (Kodel FD-67) to i dentlry In cas e o t
recapture . After tagg ing , fish were he l d ove r n Lght i n a l Ive box when ev e r pOS SI b l e.
The next day the sutures were exami ne d bero~ ~ the riah was released . Track ing was
primariLy done Dy f i xed WIng or Dy r iverboat wltD hellocopters used occasion- '
aLly . Snowmob iles were used during the WInter. When aerial t ~acklng was conduc ted
one LOOp antenna was att a ch ed t o eac h of t he t wo WI ng s t r uts , Trac k ing was t he n
don e wl t h two peop l e, one monl toring a scanner ana th e o t Der a recieve r. Ae r ia l
track i ng wa s don e at approx i mat e l y 700 ft. ab ove tDe r i ve r .



areas at fish locatlons lnc lude measurements
depthS, ice aDdlsluSh thickness, as well
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Hicro-habitat data collected ln
or water chemititry, V~locitl~s,

as characterizing sub,t rate. '
!

RESULTS AND DISCUSSION

In 1983 29 tags were Jisp~nse.d and good results were obtained trom 26 O,f them. In 1984
6 external and 31 int~rnal tags were dispensed into rainbows above Talkeetna. Nineteen
or these 37 ta~s were 'lOispensed bet are June 5 Of wnlch 12 were placed lnto
pre-spavolng flSh.

I I
Results at 1983 taggings Shaw rainbows are se as ona l l y distributed by macro­
habitat in tne SUSlt~ River. Tva hundred t hi r t y-one 10catl0ns ot 26 fish
were .ade between APr~ and December 1982. These locatl0ns were separated
lnto three macco-babi ts where they were tound: in tributary or sloughs, in
the mainstem at tribu ry.ouths, and elsewhere ' i n the malnste. (Figure 1). Between
April and June 67% at the 10c'atl0ns were associated witn tributaries, the
aaJoriry belng in tributaries (52%). During July through September, 61% of
the tagged fish were associated wltn tributaries. By October I, all radio
tagged fisb had outmigrated tram tributaries an4 sloughs lnto malnstem influ-
enced areas. About 33% at tne radio tagged tlS~ remalned at tributary moutbs
fro. October to December. BeSldes the high incidence at rainbows uSlng tri­
butaries rroa July co 'Sept ember , 10% used sloughs .,

During sUllJlller r ear i ng ,' otten tagged tish used t iibutary mouths. This associa­
tl0n cOlncides wlth the tlming of spawnlng chum :ano plnk salmon. The concen­
tratlon at rainbow trout at tributary mouthS lS belleved to be due to the
abundance or food (salmon eggs) in these areas. ' Rainbow trout presumably
feeding on salmon eggs, were observed being chased from spawning redds by chum
salmon. Several radio tagged rainbows were also tound In tributaries near
spawnlng chum and plnk salmon. The use at sloughs during the summer by radio
tagged rainbOWS lS alSO bel leved to occur because they are feeding on salmon
eggs. Radio tagged rainbow~ were observed holding in Hoose Slough (RH 123.5) ,
A" (RH 124.6), 8A (RH 125.3)" aDd 9 (RH 128.3). 1

While the mainstem was alSO used during the summer at 1983, it appears to be
more at a migratl0nal patn between tributaries and sloughs tor rainbows rather
than as a rearing area .

In 1983 orten raoio tagged ra inbow trout moved from one tributary or slough t o
anotner tributary or slough. For example, five ,t i sh migrated -;.5· miles dovo ­
river from tbe mouth at lndi'an River (RH 138.6) 't o the mouth at Fourtb at Ju ly
Creek (RH 131.1). In additl0n, a rainbOW moved 6.5 miles upriver from tne
mouth at Skull Creek (RH 124.7) to the mOuth at Fourth at July Creek, and tnen
2.6 miles downriver to Slough 9. Another rainbo~ outmlgrated from Fourth a t
July Creek (tributary river mile, TRH, 1.5) and ~ved 7.5 miles uprlver ana lnto
Ind ian Ri ver (TRH 4.5). Tagg ings tram 1984 a t so :s now rainbow trout otten migrate
between tributaries partlculari1y between Fourt~ at July Creek, Indian River, and
Portage Creek (RH 148.8) (Figure 2). I

Tagg i ngs t r am 1984 ShOW a s UD i l l a r summer movement as 1983 tagg ings. Mor e ti sh
were ta gged , however, ea r i rer in summe r 1984 t nan r n 1983 ana t ne ar movement COln­
cides wlth the earLler adult k ing sa l mo n movement ( Figu r e 3 and 4). This movement
was most eVl dent at Ind i an River and Por t age Creek which have th e greates t number at

J
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spawnl ng k l ng sslmon ab ov e Talkeetna ( es c apement in 1984 was ove r 1500 fi s h in each
riv~r) .

By October , in bot h 1983 and 1984, a llot tne tagged tls h had ou t mlgra ted tram tne tr i ­
buta r i e s or sloug hs l nto t he malnstem. Wi n t er monltoring movement at fish t agged ln
1983 , 1982 ana 1981 sh ow tha t nearlY a l l moved s l i ght ly downs t r e am (0.1-4 .0
miles) a r rer October Detore ho lding (F igure 5) . This downs t r eam movemen t i s Dellev ed
to occu. Decause they are searching for acceptable overwlnter i ng are as. Dur ing
al l three years. however, several radio tagged tish have r emalned al l wlnt e r
near a tributary Where the y were tagged at. From 1984 tagg i ngs l t appears t nat
fiSh f r om Portage Creek may overwlnter near t ha t mouth.

During t he wlnters or 1981-82, 1982-83 and 1983-84, ground surveys wer e con­
ductea ln a reas where t he rad io tagged ti s h we r e tound. Fish were pinpoln ted
to areas or a o iame ter or 10 f t. then l ce au gars wer e use d t o d r ill over t hem.
While severa , ur the raaio tagged r i s h mo ved f r om 10-300 ft . , for others no
movement was det ect ea . For th e r ish wnlch did no t move , i t was be lle ved t he y died
du r i ng t he in t er i m pe riod (fa ll-wl n t e r s ampl ing ) ana suppor ts the theory that
there i s a heavy ove rwlntering morta l lty . In some cases th ls hypothe s is may
be incor rec t, however , and some tish are mor e sedentar y than o the rs . For
exampl e, i n J an ua r y 1984 we ascertained ris h 670-1.4 was de a d becau se we de ­
t ecteo no movement . Du r i ng a February s urvey. we t houg ht i t move d but were
unsure. Th i s ta g falle d arter Feb ruary; howev er , dur i ng Ma y 1984 it wa s
e l e c t r os 'illcke d 12 miles up r iv r.

Dur ing winter s ampling i n 1981-82 i t was r ound tha t whi l e non e or tne r adio t:
tagged f ish were recaptured, a high ca t c h pe r unlt erfort wa s r e co r ded for
otne r r a i nb ows l n the vicinltles or the t agged f ish. Due t o th i s r e ason, it ~
is su s pe ct ea t ha t rainbow t rou t con cen t r a te i n small numbers and us e s pe c i f i c ~

are as 01 the mainst em Susl tna f or ove r wlnt e ring . Habitat da ta co l le c t ed i n
t hese are as var i es e xcept ror conductlvlty. In a ll ca s es where r ad i o tagged
fiSh hav e Deen touno ln th e wlnte r, the conduc tlv lty was r e l atlv e ly high
, above 125 uho s /cm, indi cat lng that t he a reas the y seek ou t are influen ed
by g ro unawa t e r .

I n May and ~a r,y J une 198 4 fis h r ao io tagged s howed tha t Fou r t h at Ju l y Creek
and Portsge Cr eek a r e heavll y us ed for spawnlng . One SChoOL o f app roximat e ly
30 pr e-spa wne r s we r e obse rv ed ln Portage Cr e ek (TRH 2.0) and 5 were radio
t a gged. Monltorlng at the se r ish s howed tnat tour pro bably s pawned a t t h i s
locatlon (F i gu r e 3) . At this l oc a t lon, TRH 2 .0, a smaller t ri bu ta r y empt le s ,n to
Porta ge Cr eek; th i s tributary lS t he ou t le t or a lake 1 .0 mi l es away . The r emal n­
i ng fis h muv ed up the tr ibu t ar y, 0 . 5 mi les , and s pa wned the r e . At t he mout h a t
Four t h 0 1 July Cr~ek 3 pre-s pa wnlng r a i nbows were capt ur ed and ta gged . Mo n­
i t or i ng i ndica te a they spawned at TRM 0.7. This TRM i s s lmi l lar t o TRH 2.0
or Porta ge Creek Slnce it also has an outl et tram a l ake t low,ng into It .
In a dd i t l on , one pre-spawn lng rainbow was cap t u r ed at TRH 0 .5 of th e ou t le t .
It is suspecteo tha t ra i nb ows ln bo th Por t ag e Ck . and Fourt h 0 1 J uly Ck . us e
th e cont 1ue nces or the 'ake outl e t s t o spawn at because ot the outle t s wa rme r
water t emperatures . The malnstem of both Porta ge Ck . and Four th 0 1 Ju l y Ck .
durin g t he ri rs t week u t June was a ppro xima tc ,y 8 C, wh i l e bot n ou t l et s were
12 C. Spawn,ng i n Doth tr i but ar i c s pr ob a b l y oc curred durlng thC 1 i rs1 week
o r June .

Fol l ow- up stud ,es ln 1984 on the 'akes wh i ch fl ow into P o rta~e Ck. an d Fou r th

4
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ot July Ck. s now t hat they a re abunda nt wlth r ai nbow t ro ut . Since t ew juve n­
i l e r a i nbows nave been captured l n Portage Ck. , it i • • us pec t ed tnat tne lake
wn ich flows lnto Por tage Ck. at TRM 2.0 ac t s a s a nurse r y . Alt hough tner~ have
been many juveniles captured in Fou r t n o t July Ck., it i s a lso sus pe c ted tna t
the lakes which feed lnto tb i s tr ibutary contribute heavlly to the r ain bow
trout population in the malnste. Fourth ot July Ck . Little spawni ng gravel
has been round in Fourth ot Ju ly Ck. between TRM 0.0-1 .8(a f ish ba r r i er is loc a­
ted at this location) .


