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veighed 13 grams, and nad a Life expectancy of 6 months. In 1982 we asked

Smith-Root if th1s tag or onme smaller could be made to have a lite expectancy

ot 9 months. In 1382 we aeployed 10 of these experimentai tags,as well as 8 six month
tags, bur many faited. In 1983 we became ramiliar with snother radio tag manufacturor,
Advanced Telemetry System’s (ATS) ot Bethel, Minnesota. The radio tag (Model BEI
10-35) tney developed required no sqecial wmodifications and would tuncriom tor

6-10 montns depending ou the pulse rate. The shape and dimensions ot tne AIS tag vas
similiar to the Smith-Root tag except the diameter was smallier, 12mm. Both the ATS
and the Smith-Root tags were internally iwplanted with the ATS tag being much easier
to i1mplant vpecause or the smaller diameter. In 1983 two ATS tags wvere also

implantea subcutaneously but this practice was stopped atter one ot tne tags
apparentiy fell orf the tish,

In 1984 gresater emphasis was made to radio tag pre-spawning rainbow trout ror deter-
mining ciming ana aress or spawning. Since the condition ot many of tnese rish would
be unacceptable tor internal transplants, an external tag was used. Thise tag,

moael RM625, was aiso developed by ATS and was rectangular in snape with a

240mm woip antenna. This tag measured 30mm in length, 15em wide, and 9mm high,
weighs 9.5 grams, and nad a ii1te expectancy of 3 wmonths.

Fien were primariiy captured by boat electrotishing or by angling. In addi-
tion, severai were captured by drift gilluet or baited trapnets., Whenever

possible, fish that wvere electrosnocked were held overnight in a Live box and
examined betore tagging. No lethargic fish were radio tagged. Based on per-

trout with fork lengths above 350mm could be internally radio tagged. After 1981,
the minimum s1ze or fish was increased to 380mm or 15 inches because this

s1ze or fisn appearea to tolerate the tag better. Fish found suitable tor

tagging vere snesthized in a cooler using MS-222. For fish internally tagged,

a 3.0 cm incision was made between the pectoral and pelvic tins. Betore the

tag was inserted, the antenna was inserted into plastic tubing so the tip ot the
antenna would mot injure the fish. The tag was then i1nserted and closed by 4-7 indi-
viduai sutures o: commercial silk. Severai types ot suture materiai were

usea, hovever, the most etficient and applicable one found tor this study was

one that haa braided si1lk attached to a cutting needle. The size ot iLne silk

vas 2~-0 and 18 inches iong, the manufacturer is Ethicon ot Sommerviiie, New Jersey.
The reason this type ot suture was tound to be the best was because the silk
wouldn“t slip wnhen tieing and the needle remained sharp Sor as long as the 18 inches
or silk lastea.

For external tags used, two Peterson disc needles were epoxied to the sides ot
the tag before use. Attachment or tags to tish was simiiiar as attaching
Peterson discs. The tag was attached below the dorsal fin ana Peterson discs
were attachea to the neeales to secure in place.

Fisn raaio tagged were also Floy anchor tagged (Model FD-67) to identity 1in case ot
recapture. After tagging, fish were heid overnmight in a iive box whemever possible.
The next day the sutures were examined berore the rish was released. Tracking was
primariiy done by fixed wing or by riverboat with heliocopters used occasion-’
a1ly. Snowmobiles were used during the winter. When aerial tracking was conducted
one ioop antenna was attached to each of the two wing struts. Tracking was them
done wvith two people, one monitoring a scaoner gnd the otner a reciever. Aeria.
tracking was done at approximatety 700 ft, above tne river.
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Micro-nabitat data collected 1n areas or fish locations include measurements
or water chemistry, velocities, deptns, ice and|slush thicknees, as well
as characterizing sub;trate.

RESULTS AND DISCUSSION

In 1983 29 tags were dispensed and good results were obtained trom 26 of them. In 1984
6 externa: and 3] intérnal tsgs were dispensed into rainbows above Talkeetna. HNineteen
or these 37 tags were aispensed betore June 5 of whnich 12 were placed 1into
pre-spawvning fish. ’
!

|
Results or 1983 taggings snow rainbows are seasonaily distributed by macro-
habitat in tne Susitna River. Two hundred tnirty-one locations ot 26 fish
vere made between April and December 1982. These iocations were separated
into three macro~nabitlats where they were tound: in tributary or sloughs, in
the mainstem at tributgary mouths, and elsewhere in the mainstem (Figure 1). Between
April and June 67Z ot ithe locations were associated witn tributaries, the
majoricty being in tributaries (52X). During July through September, 61X of
the tagged fish were associated witnh tributaries. By October 1, all radio
tagged fish had outmigrated trom tributaries and sloughs into mainstem influ-
enced areas. About 33X ot tne radio tagged tllﬁ remsined at tribucary mouths
from October to December. Besides the high incidence ot rainbows using tri-
butaries rrom July to September, 102 used sloughs.

During summer rearing, otten tagged tish used tributary moutns. This associa-
tion coincides with the timing of spawning chum and pink salwon. The concen-
tration orf rainbow troutr at tributary moutns 18 believed 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. Severa: radio tagged rainbows were also tound 1n tributaries near
spawning chum and pink salmon. The use ot sloughs duriag the summer by radio
tagged rainbows 18 also believed to occur because they are feeding on salmon
eggs. Radio tagged rainbows were observed holding in Moose Slough (RM 123.5),
A" (RM 124.6), BA (BM 125.3), ana 9 (RM 128.3).

While the mainstem was also used during the summer ot 1983, it appears to be
more of a migrational patn between triburaries ana sloughs tor rainbows rather
than as a rearing area.

In 1983 orten raaio tagged rainbow trout moved from onme tributary or slough to
anotner tributary or slough. For example, five tish migrated 7.5 miles down-
river from the mouth ot Indian River (RM 138.6) to the mouth ot Fourtn ot July
Creex (RM 131.1). 1In addition, a rainbow moved 6.5 miles upriver from tne

mouth or Skull Creek (RM 124.7) to the mouth ot Fourth ot July Creek, and tnen
2.6 miles downriver to Slough 9. Another rainbow outmigrated from Fourth ot

July Creek (tributary river miie, TRM, 1.5) and moved 7.5 miles upriver and into
Indian River (TRM 4.5). Taggings rrom 1984 aiso show rainbow trout otten migrate
between tributaries particulariiy between Fourth ot July Creek, Indiaan River, and
Portage Creek (RM 148.8) (Figure 2).

Tagging: trom 1984 show a similiar summer movement as 1983 taggings. More tish

were tagged, however, eariler in summer 1984 tnan i1n 1983 ana tneir movement coin-
cides with the eariler adult king salmon movement (Figure 3 and 4). This movement
was most evident at Indian River and Portage Creek which have the greatest number ot
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spawning king salmon above Talkeetna (escapement in 1984 was over 1500 fish in each
river}.

By October, in both 1983 and 1984, all ot tne tagged tish had outmigrated from tne tri-
butaries or sloughs 1nto the mainstem. Winter monitoring movement ot fish tagged 1n
1983, 1982 ana 1981 snow that neariy all moved slightly downstream (0.1-4.0

miles) arter October vetore holding (Figure 5). This downstream movement is believed

to occu: bpecause they are searching for acceptable overwintering areas. During

a1l tnree years, however, several radio tagged fish have remained alil winter

Dear a tributary where they were tagged at. From 1984 taggings 1t appeare that

fisn from Portage Creek may overvinter near that mouth.

During the winters or 1981-82, 1982-83 and 1983-84, ground surveys were coao-
ducrec in areas wnere the radio tagged tish were tound. Fish were pinpointed
to areas or a qiameter ot 10 ft. then 1ce augars were used to drill over them.
While severa. ot the radio tagged rish moved from 10-300 ft., for others no
wovement was detected., For the tish wnich did not move, it was believed tney died
during the interim period (fall-winter sampling) ana supports the theory that
there is a heavy overwintering mortaliity. In some cases this hypothesis may
be incorrect, however, and some ti1sh are more sedentary than others. For
example, 1in January 1984 we ascertained rish 670-~1.4 wag dead because we de-
tectea no movement. During a February survey, we thought it moved but were
unsure. This tag failed atter February; however, during May 1984 it was
ereccrosuocked 12 miles upriv r.

During winter sampling in 1981-82 it was round that while none or tne radio
tagged fish were recaptured, a high catch per unit etfort was recorded for
other rainbows 1n the vicinities ot tne tagged fish. Due to this reasom, 1t
18 suspectea that rainbow trour concentrate in small numbers and use specific (o)
areas ot the mainstem Susitna for overwintering. Habitat data colliected in

these areas varies except ror conductivity. In all cases where radio tagged

fish have peen roune in the winter, the conductivity was relatively nigh

, above 125 uhos/cm, indicating that the areas they seek out are influen ed

by groundwater.

In May and ecarty June 1984 fish raaic tagged showed tnat Fourtn ot July Creek

and Portage Creek are heaviiy used for spawning. One school of approximateiry

30 pre-spawners were observed in Portage Creek (TRM 2.0) ana 5 were radio

tagged. Monitoring ot these tish showed that tour probably spawned at this
location (Figure 3). At this location, TRM 2.0, a smaller tributary empties 1into
Portage Creek; this tributary 1s the outlet ot a2 Lake 1.0 miles away. The remain-
ing fish moved up the tributary, 0.5 miles, and spawned tnere. At the mouth ot
Fourth ot July Creek 3 pre-spawning rainbows were captured and tagged. Mon-
itoring 1ndicatea chey spawned at TRM 0.7. This TRM is similiar to TRM 2.0

or Portage Creek since it aiso has an outlet trom a lake tlowing into 1t.

In addition, one pre-spawning rainbow was captured at TRM 0.5 of tne outlet.

It 1s suspectea tnat rainbows 1n botn Portage Ck. and Fourth ot July Ck. use

the contluences or the rake curlets to spawn at because of tne outlets warmer
water temperatures. The mainstem of both Portage Ck. and Fourtn ot July Ck.
during the rirst week ot June was approximateiy 8 C, while both outlets were

12 C. Spawning in botn tributarirs probably occurred during tne tirst week

or June.

Follow-up studies in 1984 on the 1akes which flow into Portage Ck. ana Fourtn
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ot July Ck. snow that they are abundant with rainbow trout. Since tew juven-~
lie rainbows nave been captured in Portage Ck., it is suspected that tne Lake
wnich flows into Portage Ck. at TRM 2.0 acts as a nursery. Although tnere have
been many juveniles capturea in Fourtn ot July Ck., it is also suspected that
the iskes which feea into this tributary contribute heavily to the rainbow

trout population in the mainstew Fourth ot July Ck. Little epawning gravel

has been round 1n Fourth ot July Ck. between TRM 0.0-1.8(a fish barrier is loca-
ted at this location).





