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Abstract:

To determine run timing and spawning distribution of coho salmon (Oncorhynchus kisutch) in the
Kenai River, Alaska, 216 fish were captured by fishwheel and drift netting and externally tagged with
low-frequency (40-41 MHz) radio transmitters in 1988 and 1989. Eighty-nine fish were tagged during
the early run (July through August) and 127 fish were tagged during the late run (September through
December). Seventy-three percent of early-run fish were tracked to spawning sites in tributaries of the
Kenai River and spawned in September and October. Ninety-six percent of late-run fish selected
main-stem spawning sites and spawned October through March. The migration rate for early-run fish
was 2.6-3.5 km/day compared to 3.8-4.9 km/day for late-run fish. Early-run coho salmon were
harvested locally in commercial and sport fisheries while late-run fish were primarily harvested in sport
and personal-use fisheries. Early-run coho salmon appear more susceptible to commercial and sport
fishery harvest due to earlier run timing and slower migration rates. The differential run timing and
migration rate between early and late-run coho salmon should be taken into consideration by harvest
managers to ensure adequate escapement.
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ABSTRACT

‘To determine run timing and spawning distribution of coho salmon
(Oncorhynchus kisutch) in the Kenai River, Alaska, 216 fish were
captured by fishwheel and drift netting and externmally tagged with low-
frequency (40-41 MHz) radio transmitters in 1988 and 1989. .Eighty-nine

fish were tagged during the early run (July through August) and 127 fish
were tagged during the late run (September through December). Seventy- .

three percent of early-run fish were tracked to spawning sites in
tributaries of the Kenai River and spawned in September and October.

Ninety-six percent of late-run fish selected main-stem spawning sites

and spawned October through March. The migration rate for early-run
fish was 2.6-3.5 km/day compared to 3.8-4.9 km/day for late-run fish.
Early-run coho salmon were harvested locally in commercial and sport
fisheries while late-run fish were primarily harvested in sport and

personal-use fisheries. Early-run coho salmon appear more susceptible

to commercial and sport fishery harvest due to earlier run timing and
slower migration rates. The differential run timing and mlgratlon rate

between early and late-run coho salmon should be taken into

consideration by harvest managers to ensure adequate escapement,




INTRODUCTION

The'cohd.salmon (Oncorhynchus kisutch) is one of the.most important-
spgéies in fecreational, commercial, and personal use fisheries in
Alask;. The Kenai River sﬁpports a substantigl run dﬁ coho salmpn,
which attrécts one of the State;s most populaf.sport fi;heries and
contributes from 20,000 to ovér 160,900 salmon annually to the aook
Inlet commercial fishery. | l

Existing management of coﬁé salmon is based on catch per unit effort_
data of‘commercial fisheries as qompéréd with historical aﬁerages. This
has been effective in maintaining stocks, and providing an important
féod soﬁrce for brpwn bgars (Ursus arctés) and bald eagles (Haliaeetus
leucocephalus). Héwever, it is_uﬁcleér whether recent increases in
sport and comﬁercial harvest reflect proportional increases in abqndance
(run strength),.and whether optimum productionnis beiﬁg achieved.

Data on commercial harves£~and frqm Alaska Department.of Fish and
Game (Department) creel census and postal sur&ey estiﬁé;es'indicate both
effort and harvest have increased in sport and commercial fisheries in

recent years (Table 1).
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Table 1. Harvest of Kenai River coho salmon in commerc1a1 and sport
‘fisheries, Alaska.

_ ' _ : Harvest )
Fishery Historical 1986 1987 1988 1989
'Sport 25,5238 48,621 26,056 35,776 43,401
Commerc1alb 47,588¢ 77,922 74,977 55,419 81,744
'31976-1985
b Eastside set gill net

€ 1966-1985

. Sport harvest'estimates indicate a bimodal return of-.coho salmonbto‘
the Kenai River. Harmest rates peak in early August (early run) and A'.
then decline until'another peak (late run5 occurs in late August and
early September (Hammarstrom 1989). 1If these runs represent two
discrete populations, the possibility of differential exp101tat10n
exists. ‘

-Because of recent increases in effort and harvest, more information
is needed by managers’to ensure long-term maintenance of popuiations.
Basic bioloéical data are needed'to assess'production models, to
determine status of populations,-and to establish escapement goais for
Kenai River coho salmon. Specific objectives in this i-yr study
include: 1) determine run timing, to aseertain when these fish-are
susceptible to harvest, 2) determine spawning distribution and timing,
to identify which tributaries and main-stem spawning sites are major
contributors to the overall run of coho salmon in the Kenai River
drainage, 3) determine migration rate which is needed to determine’ how
. long fish are susceptible to harvest in the sport fishery, and 4)

evaluate harvest potential to determine possible impact on discrete runs

of fish.




" STUDY "AREA

_-The Kenai River (Figure 1) is located in south;eniral Alaska éﬁ the
qunai Peninsula. This giécial river'originate§ from Kenﬁi Lake, 132 km
from saltwater and has a drainage area of 5,563 km2. Tweﬁty-séven
- kilometers below Kenai Lake, the river traverses ékilak Lake, about'24
km in length an&-flbws another 80 km £6 Cook Inlet. Kenai River
discharge is.dependen£ on the outflow of Kenai énd Skilak lakes and
lacks the flow egtremeé characteristic of streams without glacial lakes
in their headwaters. Although glacial melt produces turbid conditioms
throughoﬁt the year, water cl;rity incréases dufing‘low-flow conditions
(November through May). Mean annual flow in the Kenai River is
approximately 142'm3/g with peak discharges of 550 to 850 m3/s occurring
in late summer (Scott 1982).. Wintef £lows raﬁge‘from 37 to 50 m3/s.

Several tribufary streams enter the Kenai River from the Kenai
National Wildlife Refuge including the Russian River (Figuré 15. Majo;
tribuﬁarigs to the upper, middle and lower Kenai River iéclude the

Killey, Funny, and Moose rivers, -and Slikok and Beaver creeks.
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Figure 1. Map of the Kenai River System, Alaska.




METHODS
Run Timing

The timing of coho salmon runs in the Kenai River was determined
using drift nets and a fishwheel catch. Drift netting was conducted
weekly between river kilometer (rkm) 17.7 and 30.6,'using small mesh

(7.5-14.0 cm stretch mesh) gill nets (18.0 m long by 3.0 m deep).

- Drift netting commenced July 18 both years, and ended October 31 in 1988

and November 7 in 1989. Net webbing consisted of a twisted, multiple-
strand twine, which was found tp be less abrasive than mopofilament.
Coho salmon encountering these néts were entangled py their teeth.and
jaws.

Drift nets were fished perpendicular to the river channel, with the
outside end of the floatline attached to a Suéy and the other fixed ﬁo
the boat. The net was drifted dowﬂstréaﬁ apd retrieved iﬁmédiatgly when?
a fish was capturgdw This technique; perfected by Burger'gt al. (1983)
and Hammafstrom et'al. (1985), allowed us to alter éur captu?e location
to accommodate flucéuating water levels and icing cond;tions..

A Department operated fishwheel located'at‘rkm 31 was used to assess
run timing, to obtain fish for tagging,hand,to provide species

composition data. The Department operated the fishwheel until- early

_August and Kenail Fishery Assistance'personnei operated it until ice-up




.
orjlow flow prohibited use. The £1shwheel holding pen was checked daily
for coho salmon Eeginninghin July and.continued until-OCtoﬁér'l3, 1988
and October 27, 1989. | | :

. Catch ﬁer‘uhit effort was determined from data.obtained_from'drift
netting aﬁd fishwheel catches aﬂd a‘wegkly catch per hour was fﬁen
calculated. " This informatidn was compared with harvest statistics
gathered b? the Depértment in‘the Cook Iniet commercial aﬁd personél¥uSe.
fishéries, Kenai River qurt fisher&, énd ftom a.Depaftmgnt escapement
éstimate (side-scan sonar) to determine whether run timing and harvest )
trendé were reléted. Sport harvest rates were smoothed.by a‘4 point
moving average for graphic representation. |

In 1989, four set gill nets were used to assess river entry of coho
salmon after conditions prohibited drift‘netting and fishwheel
oéerations. Experimental gill nets, with mesh Qizes r;nging from %.6 cm
to 15.2 cm, 18.3 m in length and 3.7 m in depth, wefe placed in the
main-stem Kenai river between rkm 20 and rkm 54.7. These nets were '’
fighed continuously from November 14 to December 18. Nets were attached
to the river bgnk and placed‘perpéndiculgr tolthe rivef channgl with the
offshoré end permanently anchored. A continuous‘loop, attached té the
lead line of the net, allowed retrieval and settiﬁg of the mets from the
shore daily. During heavy icing conditions the‘neté were allowed-po
freeze in place and were examined by cutfing holes in the ice along the

downstream side.
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Spawning Distribution and Timing

Low-frequency (40-41 Mﬁi) fadiotelemetfy was used ﬁo monitor coho
.salmon'spﬁwning distribution ana'timing and to deterﬁine migrétion raté.
Radiotelemetry is a proven technique to monitor migration‘of salmon in
Alaskan waters ana my methods closely foflowed those bre#idusly
developed (Burger et al. 1981, Hamﬁarstrom et al. 1955, Bentz 1986).

Fish to be tagged were obtained froﬁ the drift netting and fishwheel
operations. Tagging was aécomplished by transferfing thé fish to a
rigid'tagging cradle whére it was physically immosiliﬁed. A continuous
flow éf water was ﬁaintained through the cradle‘to minimize stress and
eliminate:the need for éne§thésia: The cradle consisted of an alumin;m
trough with two sides, 80 cm iong and 20 cm wide, jéined ﬁith a 12 cm-
wide base (Figufe 2). Oﬁe end. was enclose@ to prevenﬁ eséépe ;nd one
side was hinged to e#pedite fish insertion and removal. The hinged side
wa; secured in'an'upright positién during fish pfoéessing by an
adjustable clip located on the cradle handle. To prevenf injury to
capﬁured fish, the interior of the.éradle was lined with a 9.5 mm thick
closed cell éad and the outer edge of ‘the 2-mm thick aluminum plate was
bordered with a 9.5 mm diameter solid aluminum rod.. A‘notched area
along the top edge of the cradle allowed access go the dgrsai area of
the fish for tagging. A tail-loop of non-ébraéive material was used ﬁo'
. prevent fish from escaping during transfer to the cradle and Auring the
tagging prdéess, Iﬁformatiqﬁ recorded fér,each fish tagggd included

date, tag number or frequency, capture location, length, and sex.
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Figure 2. Salmon tagging cradle used in the coho salmon study on the Kenai River, Alaska.
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All coho sélmon captured were tagged with a rédio.traﬁsmitﬁer or a
sequentially-ﬁumbered spaghegti tag. Transmitters were depi;yed at a
rate proportional to fish abﬁndahée as determined through catch'per unit
effort rates in the sport fishery and drift ﬁetting. Two hundred
transmitters were used during the study with approximately 100_deployed
for. each run. Recovered tags wege.reuéed if battery life allowed.“A; _
recommended by Bentz (1986), only fish. which exhibited a firm scale set
were radio tagged. | _ |
Transmitters were attached externaliy to fish by running nickel ﬁins,
epoxied to the tégs, through the interneural'bones below the dorsal fin_.
(Figure. 3). Pete;sen discs were then threaded through the pips on the
backside of the fish and secured by twisting a knot in the pin against
the discs. Eacﬁ fransmitter was tested after implantation to enéure it
was operating properly. Numbered spaghetti tags were inSerted with a
hollow needle through the skin, just below and posterior to the dorsal
fin, and secured witﬁ‘an ove?hand knot. |
Radiotelemetry equipmenf used}on the project was manufactu?ed:by
Advance& Telemetrj Systems (ATS), Inc., Bethel, Miﬁnesofa. Transmitters
had distiqct‘frequencies in the 40-41 MHz range separated by 0.010 kHz,
were powered by a single 1/2A, 3V lithium'batfery and were fated to have
“a 120-d transmitting life. The cbmponents and'batfery Qere éncasédkin
epoxy and were cylindrical in shape. Transmittef; meas#red 45 ﬁm long,
17 mm in diameter, and had a 35 ém-long teflon-coated wi;e antenna.
Prog;ammable scanning receivers (ATS Mpdel 200 E) were used'to )
monitor movements of.radio-tagged fish. Each transmitter frequercy ‘

programmed into the receiver could be monitdredﬁindividually.at a




ANTENNA

TRANSMITTER

Figure 3. Schematic diagram of a salmon showing the attachment of a radio transmitter

0T
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variablé scan rate from 2 sec to 16 min, or each could be tracked
manﬁally. The aﬁdiq-signals were heard through the receiver’s extefnéiﬁ
speaker or headphones. Receivers were powered by either an internal |
fechérgeable hickei-cadmium battery orﬂa 12-V battery. |

" Radio f?acking surveys were condﬁcted two to three times per week
from either.a bogt of a Cessna 185 airplane.- birecfiohal loop anténnas,
60 cm in diameter; were used for'tracking, and provided a‘feceiving
range of approximately 0.5 km frqm the bpat and'2.5 km from aircraft.."

Aerial tracking was done Vi;h tw6 scaﬁning réceivers connected to a

loop antenna attaéhed to each aircréft wing. Each receiver was |

) programméd to scan a differeqt ;et of frequehcies at a 2-sec scén gate.
Loop antennas were attached by U-bolts éo L-shaped brackets of aluminum
tubing (3.8 cm outside diameter) ;nd the brackets were.inseffed_into a
_pipe (4.4 cm inside diameter) welded to the underside of each wing.
Weather permitting, aerial tracking wgs conducted at 96-137 km/hr at an
.altitude'of 213-305. m above the river.

_Boat tracking was conducted on the Kenai River downstréam ffoﬁ the
outlet of Skilak Lake (rkm 80). While searching for radio tags from tﬁe
boat, receivers cycled through frequenéies at a scan rate 6f,2-4 sec,
depending upon ?he_number of active radio-tagged fish in the area. The
boat was drifted downstream without power or operated at’ﬂalf ﬁhrottle.
to-avdid%excessive outboard engine interference. As a signal was-
received, the boat was moved towara the signal until it could‘be
received with a smaller, 23 cm diameter, lqop-antenna. Radio-fagged

fish were then located to the nearest 10 m by triangulation.
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To aid tracking, mdnitoring sfations were egﬁqblished at rkm 72 and
rkm 9.7 on the main stém of the river allowing us to continually monitor
any upstream or downstream movement of radio-tagged fisﬁ-pést these,‘
locations. Each sta;i&n consisted of a daté logger (ATS Mode} 5040),"
régeiver, 12-V'battery,_§na a:Ioop ;ﬁtenna. Receiving fange of the data.
loggers covered a 183 m radius. The data loggers recorded.the .
frequency, pulse rate, date and ;iﬁe that a radio-tagged fi;h was wiphin
monito?ipg distance. Réference tags were blaced in the.;rég to.ensure
that the data iogging stations were operating properly at;all times.‘

A-laptop compute; was us;d to download infofmation stored on the data
loggers in the field. ‘This enabled retrieval of information on fiéh'
passage_ééch week without having to disassemble the monitoring stations.

Fish locations Qgre‘translated to the neérest,O.Sd rkﬁ.from aerial’
photographs and topographic maps of the Kenai River. The location of
each fish was plotted for each radio cracking survey and a composite
plot was used to show migratiop pathwﬁy and spawning distribution of
tagged salmon. Tag returns, observations from the sport‘fishery, apd
foot-surveys were élso piott;d to show final destinations of tagged
fish. '

Spawning locgtions of radio-tagged coho salmon were defined as areas
. where milling behavior (moveﬁent within'a 1.67 km? area) was detected
for at least ; 10-d period or followed by rapid downstream movement or
no further up;tream'movement.. A mqrtality mode in the radio-tags
doubled the pulse rate after movement éeaéed for more than a 4 h period
‘which allowed’ideﬁtifiéation of fish that died, o? shed their tag, and

tracking ceased for that frequency. Foot surveys were conducted in
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spawning areas to supplément and confirm telemetry data, observe and
collect any tagged fish, count number of fish present, and determine
spawning condition. |

Aerial surveys were conducted on the main-;tem Kenai Rivef during low
flow periods between December 1989 and March-1§90.to'monitor spawning
acti&ity aﬁd obtain index counts, _éurveys wefe flown -at an altitudé_of
30 to 90 m and at an airspeed of 90 to 105 km/hr

For data aﬁalysis ﬁ@rposes, fhe river wés divided into fiQé study‘
éections} downsfream sectién bélow fkm 34, midsgream'seétion rkm 34-
63.5, ﬁpstream seétioﬁ rkm 63.5-80.5;,Ski15k L;ké fkm.80.5-104.5 and the
intgrlake-;ectidn between Skilak and'kén;i lakes rkm.iO415;l32 (Appendix

A: Figureé 12-15).
_ , : Migration Rate

Migration rateg fqr coho salmon were détermiﬁ;d by rédiotelemetry.
These réées were then used to determine the length.of time early and
late-run fish were aQailable to the lower river sport fishery.

Mean m;gration rates of radib-tagged f;sh tracked paét rkm 34 were
determined from the time and location fish’étérted théir upstream
movement until they réached,their most upstream logaﬁion. Migration
rates were calculated by dividing the tofal distancé traveled by“the
numser of days traveled. Thé number of dayé fiéh were available to the -
lower river sporf fishery was ;hen'es£imated by dividing the distance
between the.mouth and the Soldotna Bridge (34 km)‘by their mean

migration rate.
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A.t-test was conducted to detérmine if e;:ly.and latefrun.migratiqn
rates differed siénificantly. A p-vaiue of .05 was use& to accept or
reject the null hypothesis that the eariy-run'ﬁean was gféater'to or

equal to the late-run mean.
Harvest

Department harvest information obtained.from commercial, personal-
use, and sport fisheries was Qsed along with data coIiedted from
fishwheel and drift netting operatioﬁs to determine the relatioﬁship
between fun timing and harvest. Harvest information was obtained from
the Upper Cook Inlet (UCI) commercial fishing district. fhé harvest in
set gill nets (set net) and drift gill nets (drift net) was usgd to
determin; the cétch per net-day. -The catch ﬁer he;-hour was'deterqined
for tbe drift net operation in the Kenai River. The Eaﬁch or harvest
per unit of effort was used in each of these fisheries to determine peak
harvest times and duration., These harvesthtrends wepe‘then compared

with run timing information_to determine any correlation.
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RESULTS
Run Timing'

Early Run -

In 1988, coho salmon were nresent in Cook Inlet.during the first’
.opening of the UCI commercial set net fishéry on July‘l.‘1988,(Figure
4). Cono salmon‘numbers began to build after this date with nhé ;atch'
continuing to increase in the commercial fishery until August 8 in the-
Cohoe and Ninilchik areas of UCI (Figure 5). The highest natcnlper-unit
effort occurred the last week thé commercinl fishery was open (Auéust 7-
15) in‘the.Kalifonsky and Salamannof bench areas nearest the Kenai River
. (Appendix B: Tables 12-13).

~ Based -on dfifﬁ netting, fishwheel operation, and creel census data,
the garly run began to enter the Kenai #ive? in late:July, about 3 weeks
'after coho salmon began to.appear-in the UCI commercial fishery‘(Table

2).
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Figure 4. Commercial salmon fishing districts and subdistricts
of Upper Cook Inlet, Alaska.
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Table 2. Date of first coho salmon observed in the Kenai kiver,AAlaska,
1988 and 1989. ' '

'Data source “ 1988 1989

Drift netting July 29 . August 2
Fishwheel : July 27 " August 4
Creel census . July 24 August 3

A rapid increase in the qatch_per:unit effort by drift netﬁing in
early Augu;t indicated that>increasing‘numbérs of coho sélmon were
entering the Keﬁai kiver (Figure 6). At this time, the fishwheel.catch
per unit effoft was also building and the harvest per ﬁnit éffort in the
-Sporﬁ fishery was increasing to an early peak on Augﬁst 5‘(Figu£e 7.
Escapement counés, estimated by Department sonar July 1 through August
11, show coho salmon numbers at their highest the last 2 d of éperation
(Appendix C: Table 18).

The drift netting catch per unit effort declined slightly after
peaking in early Augqsf.: Harvest pef unit effort fér tﬁe sﬁort fishery
remained rélétively higﬁ for tﬁe first 2 weeks éf August and was
followed by a much lower harvest per unit effort for the mnext 10 d. -
These trends followed the same geﬁeral pattern shown by the mean hérvést
per unit effort in the sport fishery for the,lést 14 yéafs, 19%7~
1990 (Figure 7); This low pqint, occu;ring in mid-August, &as used as
the.diviaing point between early éndllatg-run'fish in 1988.

In 1989,.$arvest in the UCI set net fisﬁery initially increased at a '
slowe; rate than in 1988, inﬁicating a later entry date into Cook Inlet

(Figure 5). As in 1988, the highest catch per unit of effort occurred
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Figure 6. Catch per unit effort for coho salmon in fishweel and
drift netting operations, Kenai River, Alaska, 1988.
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the last week the commercial fishery was open in the Kaiifonskj and
Salamantof beacﬁ areas (Appendix B: Tables 14-15).

In 1989, the early-run of coho salmon entered.the Kenai River
.approximately 1 week lager than in 1988 (Table 2). Substantial numbers
of coho salmon were not evident in the lower Kenai River until mid-
Aﬁgust, as ipdicate& by the catcﬁ ﬁer unit of effort in dur drift
netting operation (Figure 8). Peak harvest rates'in the.spsrt fishery
were also later than in 1988 (Figure'Q). Catch rates dfépped sharply iﬁ
the fisﬁwhegl'in late August. A high water event eventually:led to
complete disassembly on August 28. ‘The'fishwheel-was ﬁdt operational
again until Septembef‘lz. '

The low point in the catch per unit of effort in fishwheel and drift
net operations occurred in late August ana early September. This was

used as the dividing point between edarly and late-run fish in 1989.

pate Run

In 1988, the catch per unit effort increased to a second peak in late
August aﬁd early Septembef in the drift netting operation (Figure 6).
This general pattern was similar té fhat of the har#es; per ﬁnit effort
in the sp$r£ fishery'(Figure'7). Fish entering the river at this. time
were regarded as late-run fish although overlap between runs was
suspected. Catch and har&eét rates stayedmhigh for 3 weeks then
gradualiy fell off until ;he end of September.

The catch per unit.éffort in the fishwheel peaked in la;e August and

began to decline soon after (Figure 6). No data were obtained in the
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Figure 8. Catch-per-unit effort for coho salmon in fishwheel and
drift netting operations, Kenai River, Alaska, 1989.
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fishwheel thé second week of August due to partial disassémbly. The
fishwheel was removed thober_13.due to‘heavy icing ésﬁditions.

Drift netting in the lower fivgr after mid-Septémber cépfured féw:
'fish. As a result, thg drift net operation was moved upriver in October
~to capture fish fof tagging purpoéés. Theréfﬁre, no information was

obtaiﬁed on salmon'eptering the river after.léte éeptembér in 1988.

In 1989, the drift net caéch per uqif of effort showed a rapid
“increase the Qecond wegk in September indicating substantial numbers of
coho salmon'yere once again present in the lower river (Figure 8). The
fishwheel catch per uﬁit.of effort was also at é ééasonal peak after
being inoperable for 2 Qeeks due to high wéter conditions in late August

and early September. ‘ |

After peaking in_mid-Septembér, the drift netting catch rate declined;

steadily to the end of October whén ﬁetting in the lower river was
terminated. The catch per unit of effort remained abofe 0.5 fish/h
until late October. This was much higher Fhan in 1588, indicating
substantial numbers of late-run coho salmon were still entering thé
river. | |

The harvest per unit effort in the sport fishery showed several peaks

in late August and September after a seasonal iow on August 18 (Figure
.9).' A high harvest per unit effort (>0.2) was maintained through the'
month of September indicating suﬂstantial numbérs of fish in the lower
river.

Drift netting was not conducted inhéhe lowe;'riQer after October‘27,

1989,.bﬁt set gill nets in the main stem of the Kenai River proVidéd

limited information on entry of late-run fish. The last "fresh" coho
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salmon was captured December 16, 1989.at rkm 54.7; This fish was bright )
silver in color, ﬂad loése scales and dia not haﬁé any fresh wéter
characteristics such as kype develépment, pink coloration, or scale set.
The capture of "freshf coho salmon in thé.lower and midstream sections -
in November and December indicates that the run :iﬁiﬁgzof iaté—run coho

salmon extends into at least mid-December.
Spawning Distribution and Timing

Two hundred sixteen coho salmon were cépture4 and.radio taéged in
the Kenai River during 1988-and 1989 (Appendix D: Tables 22-23). Of
these fish, 89 were tagged during the éarly run (July through August)
and 127 during the late run (September thrbugh December). In adéition,
392 fish wére>spaghetti tagged between July and November (Apbendix D:

Tables 24-25).

Early Run

In 1988, 45 early-run cého salmon wefe radio tégged. Twenty fish“
were tracked to their final spawning location, with 14 (70%) spawﬁing in
tributaries'and six (30%) spawning in the main-stem Kenai River (Taﬁle
3). Four radio-tagged fish were captured iﬁ the sport fishery”and four
~ were harvested in'phe Cook Inlet commerci;l fishery. An additional four
.‘fish &ied within 7 4 of tagging (Table 4). The remaining 13 radio-
tagged fish were lost. Two fish tﬂat mig;atéd‘out‘of the Kenai River

after tagging were eventually found in the Kasilof River 'system, one
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spaghetti-tagged fish was sport-caught néér Crooked Creek and one‘fadio-

tagged fish was tracked to rkm 12.9 in that drainage.

Table 3. Spawning distribution and timing of early-run coho salmon
radio-tagged in 1988.

Number ' -
Spawning site - of tagged fish Spawning time-
Kenai Mainstem 6 - September
Killey River 5 September
King County Creek 3 September
Funny River 2 September
Moose River -2 September and
) October
Russian River 1 September
Trail Creek 1 - September

~"Thé five coho salmon tﬁat were tracked to the Killey River were
tagged between August 3 and August‘SO.(Appendix D: T;ble 22). These
fis% dispersed as fapvés Benjamin Cregk, a élear-water tributary ;o'the
,_Kiliey River, approxiﬁately 48 km above the Kenai River cénfldence. The
. glacial nature of this river gene?ally-prohibits.streém surveys.
However, during a brief cold spéll'in September, water clarity improved
to allow visual observation of spﬁwning coho'éalmpn throughout the river
during aerial tracking sutveys. Three radio-tagged fish tagged during
the first 2 weeks of August were located:.in Kiﬁg County Creek, a

- tributary to Skilak Lake. ‘Spawning coho salmoﬁ were observed in the
_iowef ré;ches'qf this stream in September. Other spawning‘tribuﬁaries
confirmed éy radio tracking,'yere Trail Creek, Moose River, Funny éivér;

and the Russian River.
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Table 4. Final destination and number of coho salmon radio-tagged in: the
Kenai River, Alaska, 1988 and 1989,

Final destination . Early Late
Number Percent Number Percent
. 1988
Spawned . 20 44y - 40 70%
Tributadry B - 14 R |
Kenai mainstem 6 . - .39
Sport Caught , 4 9% : 2 4%
Lost . ) | 47% .15 - 26%
Cook Inlet (commercial fishery) 4 -
Mortality (7 days) 4 7
Unknown? . 12 8
Stray . 1 -
Totals 45 57 = 102
1989
Spawned . 10 238 A 633
Tributary 8 2
Kenai mainstem 2 42
Sport caught ' 6 14% 4 6%
Lost 28 64% 22 31%
Tag loss 3 1.
Cook Inlet (data logger) 11 4
Mortality (7 days) 9 10.
Unknown? 5 7
Totals 44 - 70 - 114

8 Unknown - tag failure, unreported harvest, tracking loss.
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Six fish seleé;ed spawning areas in the.mgin-stem keﬁai River; Two
“fish ;pawnéd between rkm 30.5:and 37, three between rkm.43,4 and 50, and
éne spawned at rkﬁ 64.‘ Ground surveys found several other fish spa&ning
near rkm 43.4-50 and;rkm_64 but ﬁone ﬁear rgm 30.5-37f‘ One of the§e 
fish locaté& 3d af£er the mo?tality'mode was triggered, had not
spawﬁed. 

In 1989, 44 early-run coho salmon.were fadio-;agged.' Ten (23%) were
trackéd to #heir final spawning location. Eight £ish (807) spawned in .
tributaries and two (202) spawned in the main-stem Kenai Rivé; (Table
5). Six radio-tagged salmon were éaptured in the sport fishery, 1; fish
migrated back out into Cook Inlet, an& nine died within 7 d of tagging
(Table 4). The remaining eight radio-tagged fish were lost.

Table 5. Sp;whing distribution and timing of early-run coho salmon
radio-tagged in 1989.

: . Number . .
Spawning site of tagged fish Spawning time
Kenai Mainstem 2 September
Moose River 3 e September and’
: _ ' ' ' - October
Quartz Creek ' 3 o . September and
’ October
- Slikok Creek : 1 September
Trail Creek 1. September and
- October

The three radio-tagged coho salmon tracked to the Moose River were
all tagged on the same day (August 24) but in differeﬁt locations in thg

lower river (Appendix D: Table 22). Ground surveys in this area led to
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the recovery of two radio-tags. Th;ee radio;tagged fish sﬁa&héd in
Quartz Creek. These three’fish were tagged within a 4 d period in late
August (Appendix D: fablé 23). Grouﬁd surveys conducéedlin this area
resulted in the ;ecoverf'of two radio tégs'and one spaghet#i tég
(Appendix b: Tables 22-23). A—fadio-tagged fish thag spawned in Slikok
Créek was also recovered; howevef, né stream counts were obtained due to
heavy brush. A tribdtary spawner in Trail Creek was not recovered._

The two fish that selected main-stem Kenai River spawning sites were

located at rkm 54.7 and'aﬁ rkm 106.2 (Table 6). Ground surveys near rkm

54.7 located several spawners in the .area but the tag was not recovered.-

. No surveys were conducteﬁ.in the river section near rkm 106.2.
Additional waters used by earlyjfun éoho salmon for spawning in'l9&8
and 1989 included: Beéver, Soldotna, Jgan,,Juneau, Grant and Ptarmigan
creeks. Ground surveys w;re conductéd on these tributaries as time
‘vpermifted to quantify use and determiné‘time of spawning (Appendix C:
Tables 20-21). Few fish were found, with ;heﬁexcéption of Grant Creek.
A Qeir operated by the Cook Inlet Aquaculture Association in Grant Creek
counted 647 coho salmon between August 16 and October 17 in 1988. Peak
numbers occurred in SeptémBer. The welr was not operated in 1989.
Undoubtediy, other tributaries not surveyed due to.time and persénnel
constraints, remoteness and weather conditions ére~used fpr sbawning.
‘Spawning of early-run coho salmoﬁ occurred priqarily in September and
October for tributary spawners and in September for main-stem Kenai
- River spawners.. Stream sﬁ:veys conducted on the East Fofk Moose River

and the outlet of Tern Lake showed ﬁgak spawning-nﬁmbers in late

September and October (Appendix C: Tables 20-21).
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N Table 6. Spawning areas and spawning times of radio-tagged coho salmon
in the Kenai River drainage, Alaska, 1988 and 19892,

Number .
» of . _
*Location tagged fish ’ . Spawning months
1988 1989 S 0 N D. J F M
Kenai River.
rkm 115.8-132 2 2 eedaecaacena
rkm 106.2 0 "1 -
rkm 79.6-78.8 2 1 eeeeeeesecena
rkm 77.2-75.6 9 1 U G R
rkm 74.8-73.2 6 10 . eeeceaceaccsacaan
rkm 71.6-70.0 3 4 eaeaaaaaa
rkm 68.4-67.6 2 4. eaeaa
rkm 66.8-66.0 3 2 emmia
rkm 65.2-63.5 3 ¢ i
rkm 59.5-53.9 6 - 5  iaaeaa
rkm 51.5-48.3 3 0 -
rkm 43.4-38.6 1 1 -
rkm 37.0-30.5 5 0O  eea--
Funny River 2 0 -
- Hidden Creek 0 1 -
Killey River 6 0 -
King County Creek 3 0 -
"Moose River
--East Fork 22 aeaas
Outlet Swan Lake 0 1 -
" Mainstem 0 2 eeeia
Quartz Creek 0 3 aeaaa
Russian River 1 0 -
Slikok Creek 0 1 -
1 1 - -

Trail Creek

2 Observations include aerial and boat tracking.
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. . Late Run . |

" In 1988, 57.1ate-run fish_were radio tagged; Thirty-four of these
fish were captured in the lower river by driff net of-fishwheel aﬁd 23
were_tagged in thg upper river after being captured by drift:netting
(Appendix D: Tables 22-23). Forty fish were eventuaii& fracked'to
spawning areas (Table 4). | . |

Thirty-nine fish sélected sbawniné areas in the main-stem Kenai
" River, seven fish died within 7 d pf taéginé;‘eight wérellost, aﬁd two
fisﬁ were.spért éaught: Only one fiéh radio-taéged aftér Sépﬁeﬁbef 1
selected a tributary for”%pawniné.' Thig fiéh &aé_tracked to thellower‘
Killey River in early October, approximately 3.2 km upstream of the
confluence with the Kenal River.

Seventy-five percent of the late-run, main-stem spawnefs selected tﬁe
river §ection-between Naptown'Rapids-and Skilak Lake (rkm 63.5-80.5) |
(Table 7). These fish spawned frop October fhrougﬁ February. Another
group of spawnérs (17.5%) selected the river éec;ion between Soldotna
and Sterling (rkm 30.5-59.5) and spawned in Sep;embér and early October.
Two fish (5%) selected spawning sites in the uppér river between Skilak
" and Kenai lakes énd spawned in Octobef and January.A
Coho salmon were ;lso observed séawning during low-flow periods from
~ October” through March. These areas were located in.the main-stem Keﬁai
River belpw Skilak (rkm 60-80) aﬁd Kenai Lakes (fkm 129-132). Two fadio'
tags an& three spaéhetti tagé were recovefe@ dufing ground surveyé at ‘

these locations (Appendix D: Tables 22;23).
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Table 7. Spawning distribution and timing of late- -run coho salmon
radio-tagged in 1988 and 1989,

Number _ .
Spawning site "of tagged fish Spawning time
' 1988 1989 ' '
'Kenai River rkm 63.5-80.5 22 34 October - February
Kenai River rkm 30.5-59.5 15 6 " October - November
Kenai River rkm 116-132 2 2 . October - January

In 1989, 70 late-run fish were radio tagged. Sixty-six gf'these fish
were capturea in the lower river énd four were tagged in the upper river
(Appendix D: Table 23). Forty-four (63%) fish were tracked to spawning
grounds (?able 4). Forty-two fish selected spawning areas in the main-
stem Kenai River, 10 fish died within 7.d of tagging, 11 fish were lost,
‘one fish shed its tag, and four fish were sport-caught. Only two fish,
both radio tagged in the first week of September; spawned in |
tributaries. One fish was located in the lower Moose River and spawned
in early October. The other fish was recovered after being removed from
Hidden Creek by a predator.

As in 1988, most (77%) radio taggéd late-run fish spawned in thelmain
stem from October throﬁéh February in the area between Naptown'Rapids
and”Skilak Lake rkm 63.5-$0.5 (Table f). Another small gfoup (i&%) of .
spawners selected the area from rkm 30.5 to 59.5 and spawned in October
and early November. Two fish (5%) selected spawning sites in the upper
river between Skilak and Kenai lakes and spawned in November.and

December.
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Aerial surveys, conducted Januafy'through Aprii 1990, identified
spawning activity occurring between rkm 63.5-130. Index counts .were

largest in January and February and no fish were observed in April

(Table 8).
Migration Rate

Twenty-five early-run fish tracked above rkm 54 in 1988 had a meén.
migration rate of 2.6 km/d (Table 9). The mean migration rate of.23 ’
éar}y-run fish tracked in 1989 was 3.5 km/d. Inil988,‘1ate;fun coho
salmon miérate§ at a mean rate of 3.8 km/d compare& Eo‘a mean‘rape’of
4.9 km/d in 1989 (Table 9). |

i Early-run coho salmon were found to havé a migration rate
.significantly slowér than 1ate-run”fisﬁ both years (P=0.016 and
P=0.018). 1Individual migration rates and total miles traveled for each
radio-tagged coho salmon can be.found in Appendix D: Tables~26-27.

Using these mean migration raﬁe;, the a;erage early-run coﬁo ;almén
" was exposed to the lowér Kenai River sport fishery for 10 to 13 d. Létg;
run fish with their faster migration rate were availaﬁle to the fishery

for 7 to 9 d.




Table 8. Aerial survey counts of coho salmon in the Kenai River, Alaska, 1990.

_ i Location ]
Bings 1st’ 2nd. Kenai Thompsons Renfros  Super Rainbow Kenai Lake
Landing Hole Hole Keys Hole Hole Hole Alley Outlet

Date rkm 63.5 rkm 66 rkm 68.4 .rkm 70.8 rkm 74 rkm 74.8 rkm 76.4 rkm 79.6 rkm 130.0_ Total

117 - 31 36 32 - 28 26 63 180 9% 46 536
1/30. 33 23 31 30 15 61 193 - 3 3 491
2/8 16 .26 . 29 20 19 13 211 38 39 411
2/21 16 1 26 13 - 12 3 136 - 44 7 ass
3/5 ‘. 2 0 12 o 9 0 63 26 o 114
319 o o o0 0 1o 39 4 3. - sg
410 0 o o - 0 o 0 0 0 0 -0

TS

_No éounts prior to 1/17/90 due to high and turbid water conditions.
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Table 9. Summary of migration rates (km per day) of coho salmon
radio-tagged in the lower Kenai River, Alaska, 1988 and 1989. -

Number of Mean + Standard

Grouping ' tagged fish migration rate - deviation
(km/day)

Early run C
1988 25 2.6 1.6
1989 23 3.5 1.7

Late run .
1988 20 3.8 2.4
1989 53 4.9 3.9

Harvest

Kenai River coho salﬁon were harvested by commercial, personal-use,
and sport fishgries in 1988 and 1989. The UCI commercial fishery, made
up of set nets and a drift net fleet, intercepted Kenai River fish in
Cook Inlet waters. A personal-use fishery also intercepted Kenal River
fish in salt water prior to their entry into the river while a sport
fishery ;ccurred in the main-stem Kenai River and several of its
tributaries.

The eaétside set net fishery of UGI harvested coho 'salmon July 1 to
August 15 in 1988 and 1989. Both years, the early run of coho salmon
bound for the Kenai River first appéared along the eastside beaches in
substantial numbers in late July and peaked in abundance in early
August. The commercial catch was estimated at 55,419 fish in 1988 andA
81,744 in 1989 (Table 10). This included an estimated 40,373 and 56,791
coho salmon harvested in 1988 and 1989, respecti&el&, from the

Kalifonsky and Salamantof beach areas (Appendix B: Tables 12-15). A
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Table 10. Estimated harvest of Kenai River coho salmon, Cook
Inlet, Alaska, 1988 and 1989.

Fishery Period Estimated
catch
1988 1989

Commercial® (Upper District)

Eastside set net 7/1 - 8/15 55,419 81,744

Drift net 7/1 - 8/15 263,701 Closed
Total 319,120 81,744

Personal use?

2nd weekend September 1,124 1,056

3rd weekend September 1,538 1,320
Total 2,662 2,378
Recreational®
Early run ' 8/1 - 31 24,281 27,206
Late ‘run 9/1 - 30 11.495 16,195
Total 35,776 43,401

®Data source: Alaska Department of Fish and Game, Soldotna, Alaska

total of 263,701 coho salmon were.élso harvested ih the UCI drift net
fishery in 1988 (Table 10). No fish were harvested by the drift net
fishery in 1989 due to an emergency closure caused by the Exxon Valdez
oil spill.

Coho salman run strength, as measured by catch per unit effort data
from the‘commeréial fisheries in UCI, indicated an average return in
1988 (P. Ruesch, Alaska Department of Fish andfGame, personal.
communication). The coho salmon return in 1989 was difficult to

interpret, due to the lack of the drift net fishery, but available
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harvest information indicated a later run timing that was average or
better in strength. This run strength corresponds with the hgrvést rate
in the eastside set net fishery which:has been above average sincé 1984
(Figure 10).

The personal-use gill net fishery was open along the Kenai Peninsula
shoreline from Boulder Point to Ninilchik on September lQ, 11, 17 and 18
in 1988. This f;shery primarily targets the 1ate run of Kenai River .
coho salmon and total harvest was estimated at 2,662 fish (Table 10).

In 1989, this fishery took place on September 11, 12, 18 and 19 and
harvested.an estimated 2,378 fish.

Coho salmon are among the most sought-after species in the Kenai
River sport fishery. This fishery begins as adult coho salmon enter the
Kenai River in mid to late July and continues into late fall and early
winter. The majority of this effort and harvest occurs downstream from
Skilak Lake.from early August through late September.

In 1988, the estimated sport fish harvest was 35,776 coho salmon.
This was divided into an early and late-run harvest of 24,281 and 11,495
fish, respectively (Table 10). In 1989, an estimated 43,401 coho salmoﬁ
were harvested with 27,206 and 16,195 fish taken in the early and late
runs, respectively.

Fishing preésure for coho salmon is minimal in most tributaries with
the exception of the Russian River. The Alaska_Statewide’Harvest Survey
(Milis 1988) estimates over 1,000 coho salmon are harvested in this
stream annuall&.

Sixteen radio-tagged and nine spaghetti-tagged fish were recdveréd in

the sport-fishefy in 1988 and 1989 (Appendix D: Tables 22-25). Limited -
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Figure 10. Coho salmon harvests from set nets on the eastside in the Upper Subdistrict
of Cook Inlet, Alaska, 1966-1989.
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information was collected on these fish as most were captured within a

few days after being tagged.
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DISCUSSION
Run Timing

Coho salmon from four major river sysfems, Kasiiof; Kenai, Swanson,
and Susitna, as well as sevefal smaller systems, enter UCI starting in
July each year (Ruesch 1989). These fish are harvested commercially in’
the Central District by a drift net fleet and by set nets in the Central
and Northern Districts. Fish from all of the;e river systems are
ﬁarvested together, creating a mixed-stock fishery.

Harvest data gathered from the commercial fishery are analyzéd'by
area to estimate run timing, run strength,; and escapement of fish as
they pass thréugh Cook Inlet to their river of origin. Tarbox (1988)
estimated the migration rate of coho salmon through Cook Inlet to.be 9.1°
to 15.8 km/d; a rate requiring fish a minimum of 1 to 2 weeks to reach
‘the Kenai Rive? after entering Cook Inlet.

Comparisons of the timing of commercial catch daté in Cook Inlet to
my data on river entry provide supporting evidence fo? the accuracy of
Tarbox*s (1988) migration rate estimates. In river harvest and catcﬁ
ra£es inc;eased in early to mid-August in 1988 and 1989, indicating
substantial numbers of fish were entering the Kenai River. -This was
approximately 1 to 2 wéeks after commercial hérvest-raﬁes in the Cohoe

and Ninilchik beach areas reported increasing numbers of coho salmon in
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their catch. An early peak, July 30, 1985, in the comﬁercial ca;ch is
attributed to harvest of Suéitna River stocks which have an earlie; run
timing through UCI than Kenai River stocks (Paul Ruesch, Alaska
Department of Fish and Game, Soldotna, Alaska, personal communication).
Later run timing of coho salmon in 1989, shown by the éommercial harvest
trend, was also seen in harvest and catch r;tes in the Kenai River.
Commercial harvest trends,—especially those .in the gastgide set nets,
appear to be good indicators of Kenai Riyer coho saimon run timiﬁg and
strength. Little or no informatidn on timing of runs is available from
the commercial fishery on coho salmon'retﬁrning to Cook Inlet after mid-
August due to the seasonal ¢losure of eastside districts on August 15.

Data collecte& indicate that an early and a late run of coho salmon
occur in the Kenai River. Peaks occur in-early August and in late
'August'to mid-September. Angler success, a general measure of abundance
as measured in the Department’s creel census (1976-1990), is the longest
term data available and shows these two general peaks (Hammarstrom
1989). Catch rates in the fishwheel and drift netting operation also
showed a bimodal run pattern that coincides with that of the sport
fishery. hThe first peak is also supportea by eastside set net catches
prior to- their seasonal August 15 closure.

A size difference between earlj and late-run fish alsq suppor£s a

bimddal'entry pattern. Fish entering the Kenai River in August are
‘smaller compared to fish entering in September and October (Appgndig E:

Table 28). This is also apparent in chinook salmon stocks (Oncorhynchus
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'tshawytscﬁa) in the Kenai and Colﬁmbi; rivef systems (B&rger eg al.
1983, Fulton 1968, Hammarstrom 1585). |

Due to a continuum of fish entering the river, as seen in the creel
catch statistics, the division Betwéén the two runs is not clea;;
However, fish entering'in,Aﬁgust (garly:fun) are-pfimari%y smaller and .
-tfibutary spawﬁers and fish entering in September or later_(late run)
are primarily lafgef and main-stem spawners.

Bimodal runs of coho salmon’dccésionally odcur‘in North America but
are more apparent in Asian stocks (Scott and Crossman.lé?S).“Typically
adults enter streams and rivers from late summer;to November and spawn
in late fall and early winterv(DruEkér 1972, Shapovalov and Taft 1954).
Coho salmon were found enterihg the Kenai River as late as mideeéemyer
and spéwning as late as March. Thesé fish may be unigug as no'other'
coho salmon in Alaska are known to arrive and spawn this late.

The differential rﬁh timing between early and late-run fish may
result in aiffergnt exploitation fafes. ~The early run of coho salmon

- could potentially be exploited at a higher level §incé its timing
"coincides with the commercial fishery an& an intensive‘s?ort harvest.
:It is ﬁot cuf:entiy possible to determine the exploitation rate on
Kenai R;ver coho salmqp stocks due to unknown escapement and a mixed-
stock commercial Harve;t. 1f. exploitation rates are determined in the

future, management strategies may need to be altered to ensure that
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discrete runs are not overexploited.. A harvest rate of over 67% is not

. recommended for Alaskan stocks of coho salmon (Shaul 1986).

In areas where escapement data are minimal, commercial harvest

'statistics may be the only information managers have to assess status of

salmon stock§ (Shaul et al. 1985). .Haryest statistics are used to
develop predictive models of runs in”other areas (Mathews énd Olson
1980, Zillges 1977). The best long- term iﬁdex of coho éalmon.run timing
and strength currently available to hér&est managers is thgstrénd:shown '

in the Cook Inlet commercial fishery and the Kenai River sport fishery.
Spéwning Distribution and Timing

The majority of early-fun coho” salmon radio tagged in the lower river
selected tributafy-spawning areas. The majority éf laté;run fish
selected main-stem spawning areas. Spawning took place in Sep;ember and
October for early-run fish and late-run spéwning occurred during October
tbfﬁugh Marcﬁ. Similgr results were reported for a smaller sample of
coho salmon by Burger et al. (1983) and for chinook salmén (Burge; ét
al. 1985, Hammarstrom et al. 1985).

Several tributaries were identified as coho salmon spawning areas.
Tributaries that were used by more than.oné radio-tagged fish include
the Funﬁy, Moose, and Killey rivers and Quartz and King County creeks.
The relative importance of each tributafy is unknown. Currently, the
oniy ;ccuréte coho salmon escapement data available are from the .

Department’s Russian River weir where counts ranged from 607 in 1988 to

1,122 in 1989 (Athons and Hammarstrom 1988, Carlon and Vincent-Lang
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1990). Thesé are only parti#l counﬁs, however; as the weirlﬁas puIied
priof to complete'paséége of coho salmon. Additional'triﬁutaries
surveyed for coho salmon in the pést include ﬁhe Moo;e River and Grant
‘Creek (flggg et al. 1986; Booth, in revieﬁ). Escapeﬁent counts ranged
from 980 to 3,926 fish in the Moose River and 643 to 1,81'6. fish in Grant
Creek (Marcuson 1989).

In the 1até run, most fadio-tagged fish spawned ip the Kenai‘Rivef
between'rkm 64 and 80. However, some spawning odccurred in the midstréam
section (rkm 34-63.5). ,Bﬁfger (1983) found no cohd ;almon spawning
below rkm 64. However, I observed active spawning between rkm 43.4 and
_59.5. | |

One late-run fish, radio-tagéed on October 24, 1988, spawne& near rkm
132 in January after holding below Skilak Lake for 8 weeks. ’This'may
indicate Ehat the river section below Skilak Lake is not only important
fﬁr'léte-run'spawﬂing but may also be an important holding ar%a for fisﬁ
whiéh spawn elsewhere. Several other radio-tagged‘fish held for lbng
periods ;f time (18 to 67 d) in this upper section‘befo;e spawﬁing.

‘Stream life (average timehspent on sfawning grounds) of early-run
coho Qalmqn in this study averaged 17 d._ Minard (1986) reported a mean
stream life of 9 d for coho salmon. He found that early-run.fish héd a.'
longer stream iife than late-run fish. My radiotelemetry data suggest
the opposite for Kenai River cého salmon. Early-run fish that spawned
in tributaries lived 13 to 23 d after reaching their selected spaﬁhing
area while lafelrun'fish were found to live 18 to 67 d. Stream life for

early-run tributary spawners was comparable to that of coho salmon in
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the Puget Sound area where stream life aﬁerages 14 d (Shaui et al. i985;
Flint and Zillges 1980). '

The longer stream life observed for late-run fish may Have‘resulted
‘from how I determined stream 1ifé. Radio-tagged fish were monitored
until the mortaiity mode- or a QOwnstream movement wés detected. Milling
behavior (mévement,witbin a 1.6 km® area) was Qsed-to identify'spawniﬁg
areas. Prdloﬁged milling in aﬁ area before spawning took place could -
have inflated these streém'life.calculationg as compared to those found-
by Minard (1986) throuéﬁ direct‘observation. .

Only one radio-tagged fish was known to move from the Kenal River to
spawn in another river system.' This was én early-run fish (tagged
August 23) that moved from of the Kenéi River.S d after tagging. It was
located 11 d later in the Kaéilof Riyer, apprbximatély 17.6 km south of
the Kenai River. A high degree of straying by landlocked coho salmon
. has been reported (Wenger 1982; Peck 1970). Straying of chinook salmon‘.
tagged in the lower Kenai River is well documented (Béndock and
Alexandersdottir 1990; Burger et al.‘1983{‘Conrad and Larson 1§87;
Conrad 1988). .It is possible that ﬁany of.fhe radio-tagged fish
unaccounted for in my study were strays iﬁto the Kenai River and left
the system after being tagged. |

Spawning distribution and timing data suggest that the behavior of
early and late-run coho salmon is similar to that of chinook salmon in
the Kenai River: tﬁe majority of early-run fish spawn in tributaries
while most late-run salmon use the main-stem Kenai River. .A "therﬁal
édaptétion"'Hypothe;is proposed by Burger et ;1. (1§85) suggest that the

different spawning areas and times for the two runs may be the result of
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natural selection and adapta;idn t6 specific home-stream temperature.
The later spawning time (;s late as March in the main-stem Kenai River)
may be related to the warming influence of Kenai and Skilak lakes fhat
'directly affect spawning areas. These late-run coho salmon are possibly |
unique as na othef Alaska'coho éalmon stock has béen documented entering

fresh water as late as December or spawning as late as March.
Migration Réte

The migration rate of coho salﬁon in the Kenai River was comparable to
that reported by other research in Alaska (ﬁénti 1986; Burger et al.
1981; Bufger 1988)§Table 11). The in-river migréfion rate of 2.6-4.9
km/&ay was much slower than the estimated migration rate Qf 9;i-15;8 3

km/day through Cook Inlet (Tarbox 1988).

Table 11. Migration rates of radio-tagged coho salmon in the Little
Susitna, Deshka and Kenai rivers, Alaska.

Mean g
Location Number _migration rate Range

(km/day) (mi/day) (km/day) (mi/day)

'Little Susitna River 26 3.2 2.0 1.3-5:0 0.8-3.1

(Bentz 1986) . .
Deshka River 5 3.2 2.0 1.9-5.9 1.2-3.7
(Burger, et al. 1981) o
Kenai River S 12 3.9 2.4 1.8-6.4 1.1-4.0

(Burger, unpublished data) _ :
Kenai River 121 4.0 2.5 0.8-20.3 0.5-12.6

(Booth, this study).
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It wés assumed that~the migration fafe of tagged salmon w;s constant
and.similar to that of untagged fish. Gray and Ha&nes (19795 reported
that travgl times‘and percent’ returns of externally Fagged salmon was
no£ significan;ly different from those of éontrol fish. The oﬁly known
effect of external transmitters in this study‘was slight muécle.damage
Causéd by the attachment pins. Holes where pins.had penetrated the
dorsa} mﬁsculature enlarged slightly and some fungal infeqtion was
evident.. This has been reported by otﬁers.using e#ternai tags but had
Little or nod noticeable affect on fish behavior (Mgilas and H;ynes 1985,
Ross and McCormick 1981, Winter, et al. 1978). These findings support
the assum?tion that movemenfs of radip-tggged fish are representative of:
those of unﬁégged fish. However, mig?ation rates should be considered
minimal as'fish were not.monitored éontinuouslyﬂ

The reason for the reduged'nuﬁber of radiotagged early-run coho
~salmon succes;fuliy tracked in 1989 compared to 1988 is unkndwn.
Sevéral Q;hericohd salmon studies in Alaska have experienced proﬁlems
due to high mortality rates of tagged fi;h (Bentz 1986; Bufger et al.
1581). High morta}ity rates were found on fish tagged in ﬁhe intertidal
reaches iﬁ these studies. In my spu@y,'all fish radio tagged were
captured above the in£ertidal ;eaches and'had a firh scale set.

The difference in migration ratelﬁetween early and’late-ruﬁ fish
could résult in different harvest levels in the lower»riyer spor£
fishefy. Early¥run fish are.exposed to angleré in fhe lover rivér.for

almost twice as long and thus are more 1ikely to be caught. This should
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be’ taken ‘into consideration_by manégers as effort and harvest. levels

increase.

Harvest

Coho salmon desﬁined for the Kenai River are presently allocated to-
commerqial; personé}-use, and sport fishéries. In the UCI Salmon
Management Plan, the-rﬁn is allotted primarily té recreational use, and
the bépartment is asked to limit the harvest of this stéck in the
commercial fishery kRuesch 1989). - Howevgr, the timing of early-ruA
coho salmoﬁ ﬁigrating through Cook Inlet coincides with the end of a
large éommercial ;oc#eyé salmon (Oncorhynchus Aerka) fishery. In years>
with high.returns.of sockéye‘salmon, additioﬁal commercial fishiﬁg
periods are permitteé to harvest ﬁhe sufplus. Due to the nature of the
mixed-;tock commercial'fishefy in Cook Inlet, these.additional fishing
periods intercept more cohbzsaimon(

The majority of coho salmon harvested in the éagtsidé set né; fishery‘
are believed to'be pf_Kenai River origin but fish from other systems
such as thé Kasiiéf, Sugitna, and Swanson rivers are also present (k.
T#rbox, Alagka Departﬁent of Fish and Game, Soldotna, Alaska, personal
communication). ‘Coho salmon harvested on the eastside beaches have age
compositions that closely mimic thqse.observed in th; Kenai River whicﬁ,
supports the assumption that they are of Kena; River origin (Vincent-
Lang and McBride 1988).'.The set net harvest of coho salmon from the
Kalifoﬁsky and Salam;ntof beach areas, immediately north and s@uth‘of

the Kenai River mouth (Figure 4), may indicate an origin in the Kenai

Il




49
River. The catéh per unit of effort in these areas generally starts out
vefy low in early July and typically is at the highest levéls tﬁe lést i
week of July and first 2 weeks of  August. The catch fates in these
areas may be the most useful tool to managers in preaictiég run timing
and strength of Kenai River coho salmon.

Coho salmon harvest in the eastside seé net fishery has been
following an upward trend since 1977 and is currently well above the
mean for the ﬁast 23 years. The iarge number of coho salmon harvested
in 1989 may have been related to the lack of harvest in the drift net.
fishery. However the 1989 harvest wéé only slightly higher than in 1986
and 1987 when 76,922 and 74,597 fish.were taken, respectively. During
these same years the driﬁt net fishery in UCI harvested 501}059 and |
195,937 fish, respectively (Appendix B: Table 18). These hafvest levels.
may be cause for concern to managers as allocati;n probiems increa;é
between commercial, subsistence, personal-use, ‘and sport fishgries.

The September personal use fishery targets late-run coho salmon.
This fishery has not changed in harvest level in recent years and dées
not appear to have much ef%ect on coho salmon boﬁﬁd for the Kenai River
.as long as the current quota of 2,500 fish is maintained.

The majority of effort (78%) and goho éalmon harvest (84%) in the
sport fishery occur in the downstream section of the Kenai River (below
rkm 34)(Hammarstr;m 1989). Angler effort during the early run is
generaliy twice that of the late run, resulting iﬁ a ﬁighef harvest of
early-run fish in most years (Appendix B: Table 17). Héwéver, angler

effort has been increasing dramatically the last 10 years for both early
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;nd late runs (Figure,ll). Sport harvest during 1988 and 1989—w§s'
greater Fhan the past 14 yéar mean of 29,290 (Appendix‘B: Table lf).

Average daily mig;atiqn rate of radio-tagged fish may be useful in
‘evaluating the sﬁsceptibility of coho salmon in the lower river sport-
fishery. Although sémple sizes were small, the difference iﬂ ﬁigratioﬁ"
rate between early and late-run fiéh suggest a potential differen;ial
‘Harvest.

Eariy-runAcohé salmgn (tributary spéwners) appear to be more
susceptibie:to ﬁarvesp in the lower river  sport fishéry’thaﬁ‘late-rﬁn
fish due to a slower migrationtrate. Howevér; the longer time spent in
“the méin-gtem Kenai River by the late run exposes ‘them to possiﬁle
harvest for a longér'period. Late-run fish remained in some a?eas bélow.‘
Skilak and Kenéi lakes for 5 to over 10 weeks, making them susceptible
go concentrated angler effort. |

Currently, no information is availabie on angler effort and harvest
after September in the Kenai River. -During this study five (31%) of the
radio-tagged coho salmon captured.in the spofﬁ fishery were harvested in
the upper river section. These fish were caught in September and
bctobgr, providing evidence that harvest does occur in this area well
into October,

If sport fishing éffoft increases‘in.the u@per river section (rkﬁ
- 63.5 and 80.5) certain management strategies may be_néeded t0‘§re0ent
over harvest éf late-run fish. Time and area festrictidns; lower bag
limits, and terminal tackle restrictions are possible regulatioﬁs that
could be'effective 1n maintaining viable population levels. Fishing

activity after September has been assumed to be minimal and weather
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dependent. However, I observed anglers fishing in the harsh conditions.
of October and November, 1989, '

Commercial and sport fishery harvest levels are currently well above
their historical means. Effort in the sport fishery is incrgasiné.
steadily éﬁd the number of commercial fishing periods allowed is above
;verage due to' a surplus of sockeye salmon in recent years. This
information ;eads to the éonclﬁsion that Kenai River coho salmon stocks
are undergoing increasingly higher exploitafion rates. fhé differential
run tiﬁing and migration'rate between éarly and late-run coho séimon
sﬁggésts that these fish are being exploited at different levels.
Managers should take this into consideration as effort and harvest

levels increase in the future.
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- © RECOMMENDATIONS

'éresent managementngtrategies appear to be.adequate in ﬁéiﬁtﬁining_
current popuiation leQels, sincé coho ﬁarvesp rate§ havé remained staBle
or increased in commérciai and sport fisheries. Until coho salmon |
stocks’ can ge differentiated in the mixed-sFock marine fishery, managers
;re limited in théir-ability to harVést or protect discrete stocks of
fish. |

| ¥nformation on the contributipg of discrete coho salmon stocks to the
commercial fishery yould assist mépagérs of the sport fishery in
determining in-river escapement_and aid in the;development of escapement
goals necessary to maintain viable population leyels of cého salmon in
tﬁe future. Investigations which woﬁld ;ontribute to impfovea
managemenf‘of coho salgon include:
a.. Extension of Depgrtment creel census to mdnitor.fishing
pressure iﬁ the upper river after September.
b. Enumeration of both early and laté runs by sidé scan sonar
" to monitor escapement levels and help detefqine exploitation
rates. .

c. Coded wire tagging of smolts to differentiate stocks in Cook

‘Inlet commercial harvest.
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Development of a genetic stock identification program to
estimate stock-specific harvest in the mixed-stock marine

fisheries,
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Table 12. Coho salmon harvest in the Kallfonsky Beach set gill net area
of the Upper Subdistrict, Cook Inlet, Alaska, 19882,

Daiiy catch

" Number of per unit of ___Catch
Date deliveries - effort =~ = Daily Cumulative
7/01 Friday 71 - A3 0 9 9
7/04 Monday .92 .45 41 50
7/08 Friday 95 - .04 4 54
7/09 Saturday 13 .08 . L ' 55
7/10 Sunday 117 .15 18 73
7/11 Monday ©oo131 : .13 17 - 90
7/12 Tuesday 112 .19 ' 21 111
7/13 ‘Wednesday 101 - .26 S 26 137
7/14 Thursday 11 .27 3 140
7/15 ' Friday 224 . 1.25 - 281 421
7/16 _Saturday 156 . 79 . 123 544
7/17 Sunday 214 ‘ 1.08 231 775
7/18 Monday 161 .94 151 926
7/19 Tuesday - . 95 ‘ .79 ' 75 1,001
7/21 Thursday 75 4.47 . 335 + 1,336
7/22 Friday 217 - 2.19 ‘ - 476 - 1,812
7/23 . Saturday 129 - .9 . 121 1,933
7/24 Sunday 132 ' . .55 72 2,005
7/25 Monday 136 1.08 147 2,152
7/26 Tuesday 159 1.73 275 2,427
7/27 Wednesday 80 3.64 291 2,718
7/28 Thursday . 88 6.55 576 3,294
7/29 Friday 157 5.22 820 4,114
7/30 Saturday 71 14.38 1,021 © 5,135
7/31 Sunday 71 22.56 - 1,602 6,737
.8/01 Monday - 127 9.25 1,175 7,912
8/05 Friday 98 13.96 1,368 9,280
8/08 Monday _ 86 12.69 1,091 10,371
8/12 Friday: 54 ’ 23.37 1,262 11,633
8§/15 Monday 47 A 44,51 2,092 13,725

3 Data source: Alaska Department of Fish and Game, Soldotna, Alaska.
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Table 13. Coho salmon harvest in the Salamantof Beach set gill net area
of the Upper Subdistrict, Cook Inlet, Alaska, 19882,

‘ Daily catch

Number of per unit of ’ Catch
Date deliveries effort ' Daily  Cumulative
7/01 Friday 40. .57 o 23 23
7/04 Monday 47 C.30 14 37
7/08 Friday 46 .65 _ 30 67
7/11 . Monday 84 .79 66 133
7/12 Tuesday 80 2.25 - . 180 313
7/13 Wednesday 211 3.70 780 -1,093
7/15 Friday 97 o 2.71 _ 263 1,356
7/16 Saturday 79 6.14 , 485 1,841
7/17 Sunday 135 4.86 656 2,497
7/18 Monday 170 6.28 1,067 3,564
7/19 Tuesday 132 8.73 1,153 4,717
7/21 Thursday 68 2.85 194 . 4,911
7/22 Friday 153 8.52 - 1,303 6,214
7/23 Saturday 91 2.95 268 6,482 .
7/24 Sunday - 121 . 6.02 . 728 7,210
7/25 Monday 91 7.43 676 7,886
7/26 Tuesday 104 10.53 .. 1,095 8,981
7/27 Wednesday 84 5.40 454 9,435
'7/28 Thursday 94 +5.57 : 524 - 9,959
7/29 Friday . 100 11.46 1,146 . 11,105
7/30 - Saturday - 78 10.95 854 11,959
7/31 Sunday 81 13.64 1,105 13,064 .
8/01 Monday 62 9.27 - 575 13,639
8/05 Friday 69 52.39 3,615 17,254
8/08 Monday 59 50.78 2,996 20,250
8/12 Friday 90 50.48 - 4,543 24,793
8/15 Monday 43 43.14 1,855 26,648
8 Data source: Alaska Department of Fish and Game, Soldotna, Alaska.
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Table 14. Coho salmon harvest in the Kallfonsky Beach set gill net area
of the Upper Subdlstrict Cook Inlet, Alaska, 1989a

Daily catch

Number of ' per unit of Catch
Date deliveries effort Daily Cumulative
7/03 Monday 73 .10 7 7
7/07 Friday 115 .03 4 11
7/10 Monday 122 43 " 53 - 64
7/11 Tuesday 9 .00 0 64
7/12 Wednesday .109 ' .08 9 73
7/13 Thursday 233 . .13 30 " 103
7/14 Friday 217 . .23 50 153
7/15 Saturday 134 .32 .43 196
7/16 Sunday 168 _ 45 76 272
7/17 Monday 229 .10 23 295
7/18 Tuesday 133 : .20 . 27 322
7/19 Wednesday 166 ' . .24 40 - 362
7/20 Thursday 215 : .37 80 442
7/21 Friday 259 .58 . 151 593
7/22  Saturday 157 .75 - 118 711
7/23 Sunday 197 -1.15 : 226 937
7/24 Monday 215 - 1.12 241 1,178
7/25 Tuesday 190 47 89 1,267
7/26 Wednesday 254 .80 202 © 1,469 .
7/27 Thursday 208 - .48 .99 1,568
7/28 Friday 188 1.68 ', - 316 . 1,884
7/29 Saturday 178 8.02 . 1,428 3,312
7/30 Sunday - 168 11.88 . 1,995 5,307
7/31 Monday 172 5.06 ) : 870 6,177
8/01 Tuesday 163 4.65 758 6 ,935
8/02 Wednesday 159 7.42 1,180 8,115
8/03 Thursday 86 8.02 690 - 8,805
8/04 Friday 126 9.25 1,165 9,970
8/07 Monday 74 11.73 868 10,838
8/11 Friday 50 23.76 1,188 12,026
8/14 Monday 33 ' 24,97 824 12,850

2 Data source: Alaska Department of Fish and Game, Soldotna, Alaska.
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Table 15. Coho salmon harvest in the Salamantof Beach set gill net area
of the Upper Subdistrict, Cook Inlet, Alaska, 19892.

Daily catch

Number of - per unit of Catch_

Date . deliveries effort Daily Cumulative
7/03 Monday 39 : - .18 7 : 7
7/07 Friday 69 .38 : 26 .33

- 7/10 Monday 77 . .47 36 69
7/13 Thursday 183 ' : 2.55 . 466 535
7/14 Friday 192 : 5.03 966 1,501
7/15 Saturday 186 3.31° 616 2,117
7/16 Sunday 246 3.70 910 3,027
7/17 Monday 265 1.62 428 3,455
7/18 Tuesday . 173 -1,23 : 213 3,668
7/19 Wednesday 259 2.37 615 4,283
7/20 Thursday 314 1.89 595 . 4,878
7/21 - Friday. 239 3.74 894 5,772
7/22 Saturday 243 4.19 . 1,017 . .6,789
7/23 Sunday 186 : 7.76 1,443 | 8,232
7/24 Monday 125 _ 15.59 1,949 10,181
7/25 Tuesday 133 . .7.61 1,012 011,193
7/26 Wednesday 202 _ 13.18 2,662 13,855
7727 Thursday 131 10.76 : 1,409 15,264
7/28 Friday 139 9.27 , 1,288 16,552
7/29 .Saturday 104 56.31 5,856 22,408
7/30 Sunday 99 50.34 4,984 27,392
7/31 Monday 111 26.84 2,979 30,371
8/01 Tuesday 122 _ 20.86 - 2,545 32,916
8/02 Wednesday 117 19.30 2,258 35,174
8/03 Thursday 82 18.26 ’ 1,497 36,671
8/04 Friday 82 : 16.11 1,321 37,992
8/07 Monday 57 33.37 1,902 39,894
8/11 Friday -4l . 53.80 2,206 42,100
8/14 Monday 31 59.39 .7 1,841 43,941

3 Data source: Alaska Department of Fish and Game, Soldotna, Alaska.
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Table 16. Commercial coho salmon harvest by gear type in Upper

Cook Inlet, Alaska, 1966- 1989a

Central district Central district’
drift gill net eastside set gill net .
Number : " Number
Year . of fish 4 of fish
1966 80,740 - 68,877
1967 52,692 ' . 40,738
1968 167,219 -, 80,828
1969 32,113 - ' 18,988
13970 ‘ 107,347 ' , 30,318
1971 : . 28,875 . 16,589
1972 . . 19,652 - 24,673
1973 27,805 . 23,901
1974 . 70,935 - ' . 36,837
1975 84,412 46,209
1976 77,442 47,873
1977 106,284 23,693
1978, ‘ 67,775 34,141
1979 : 106,696 ‘ . 29,727
1980 ' 88,792 40,281
1981 221,923 ) - . 36,031
1982 398,958 ' 108 383
1983 318,208 37,666
1984 . 196,527 _ 36,530
1985 337,066 ' 69,735 -
1986 . 501,059 ' 77,922
1987 195,937 ' 74,977
1988 263,701 55,419
744

1989 . Closed . . 81,

8 Data source: Alaska Department of Fish and Game,
Alaska.

Soldotna,




1988 24,281 47,329 197,867

Table 17. Historical summary of the coho salmon sport fishery in the Kenai River, Alaska, 1976-19892,

Early run . Late run ‘ Total -
. Days Hours Harvest/ Days Hours Harvest/ Days  Hours Harvest/
Year Harvest effort gffort hour Harvest effort effort hour Harvest effort effort hour
1976 7,711 21,178 84,707 0.091 5,513 11,672 . 40,852 0.135 13,224 32,850 125,559 0.105
1977 7,415 13,576 59,733 0.124 2,371 .5,317 24,990 0.095 9,786 18,893 84,723 0.016
1978 5,236 17,847 78,446 0.067 6,644 16,376 57,313 0.116 - 11,880 34,223 135,759 0.088
1979 11,122 12,439 . 68,413 0.163 3,510 7,721 29,339..0.120 .14;632 20,160 97,752 0.150
1980 15,668 22,095 77,220 0.203. 9,545 10,699 . 37,447 0.255 25,213 32,794 114,667 0.220
1981 14,680 25,670 106,543 0.138 6,664 13,198 52,790 0.126 21,344 38,868 159,333 0.134
1982 24,827 41,838 167,834 0.148 13,351 16,967 61,082 0.219 38,178 58,805 228,916 0.167
1983 12,851 27,938 114,973 0.111 7,549 8,934 46,260 0.163 20,400 36,872 161,233 0.127.
1984P 28,447 32,522 139,635 0.134 32,029 34,655 134,810 0.238 60,476 67,177 274,445 0.185
1985, 17,950 30;965 128,480 0.140 22,146 23,988 92,755 0.239 40,096' 54,953 221,235 0.181.
1986 31,070 49,450 206,219 0.151 17,551 23,950 113;072 '0.155 48,621 73,400. 319,291 0.152
1987 17,321 33,521 139,784 0.124 8,735 17,359 69,087 0.126 26,056 50,880 208,871 0.125A
0.123 11,495 27,477 114,94 0 0.114

.100 35,776 74,806 312,811

=]

.1989 27,206 l40,688- 169,657 .160 ~ 16,195 20,806 82,836 0.196 43,401 61,494 252,493 10.172

Mean 17,556 29,790 124,251 0.134 11,664 17,080 68,398 0.163 29,220 46,870 192,649 0.138

¢L

a Data source: Alaska Department of Fish and Game, Soldotna, Alaska.
Early run harvest for 1984 reflects only the August fishery. Coho salmon harvested incidental
to chinook salmon (9,700) are not included in the catch-per-unit-effort data but are reflected
in the harvest estimate. .
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Table 18. Estimated salmon escapement (by sonar July 1- -August 11) into
the Kenai River, Alaska, 19882,

Sockeye ' Pink Coho Chinook
Date Daily Cumulative Daily Cumulative Daily Cumulative Daily Cumulative
01 July 214 214 0 0 0 0 0 0
02 July 169 . 383 0 0 0 0. 0 0
03 July 270 653 0 0. 0 0 1 1
04 July - 290 943 0 0 0 0 1 2
05 July 544 1,487 0 0’ 0 0 1 3
06 July 664 2,151 0 0 0 0 1 4
07 July 417 2,568 0 0 0 0 1 5
08 July 237 2,805 0 0 0 0 0o . 5
09 July 486 3,291 0 0 0 0 1 6
10 July 7,939 11,230 0 0 0 0 23 29
11 July 53,012 64,242 0 0 0 0 150 179
12 July 26,069 90,311 0 0 0 0 74 253
13 July 53,630 143,941 0 0. 0 0 0 253
. 14 July 45,073 189,014 0 0 0 0 169 414
15 July 37,434 226,448 0 0 0 0 133 547
16 July 53,789 280,237 0 0 0 0 0 547
17 July 28,830 309,067 0 0 0 0 (0} 547
18 July 38,409 347,476 0 0- 0 0 0 547
19 July 35,297 382,773 0 0 0 0 0 547
20 July 34,600 417,373 0 0 0 0 0 547
21 July 56,523 473,896 0 0 0 0 0 547
22 July 107,076 580,972 363 363 0 0 0 5647
23 July 112,284 693,256 381 744 0 0 (VI 547
24 July 66,732 759,988 0 744 0 0 410 957
25 July 42,321 802,309 0 744 0 0 0 957
26 July 26,958 829,267 115 859 0 0 116 1,073
27 July 15,250 844,517 65 924 66 66 0 1,073
28 July - 9,088 853,605 39 963 39 105 0 1,073
29 July 8,348 861,953 501 1,464 55 160" 466 1,519
30 July 2,908 864,861 174 1,638 20 180 155 1,674
31 July 3,591 868,452 168 1,806 0 180 -100 1,774
01 August 4,356 872,808 204 2,010 0 180 122 1,896
02 August 5,017 877,825 234 2,244 0 180 141 2,037
03 August 4,028 881,853 168 . 2,412 31 211 15 2,052
04 August 10,387 892,240 433 2,845 79 290 39 2,091
05 August 20,523 912,763 368 3,213 92 382 92 2,183
06 August 20,928 933,691 707 3,920 141 523 0 2,183
07 August 19,428 953,119 1,750 5,670 460 983 276 2,459
08 August 11,440 964,559 545 6,215 241 1,224 0 2,459
09 August 8,710 973,269 2,546 8,761 588 1,812 955 3,414
10 August 12,503 985,772 4,395 13,156 838 2,650 1,616 5,030
11 August 11,143 996,915 4,229 17,385 1,524 4,174 752 5,792

8 Data source: Alaska Department of Fish and Game, Soldotna, Alaska.
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Table 19. Estimated salmon escapement (by sonar July l-August 11) into
the Kenai River, Alaska, 19892,

Sockeve Pink Coho Chinook

Date Daily Cumulative Daily Cumulative Daily Cumulative Daily Cumulative
01 July 132 132 2 2 0 0 0 0
02 July 692 824 8 10 0 0 0 0
03 July 1,064 1,888 12 22 0 0 0 0
04 July 495 2,383 . 6 28 0 0 0 0
05 July 1,488 3,871 17 45 0 0 0 0
06. July 6,221 10,092 69 114 0 0 0 0
07 July 8,075 18,167 90 204 0 0 0 0
08 July 5,008 23,175 0 204 0 -0 43 43
09 July 3,685 26,860 24 228 0 0 43 91
10 July 6,382 33,242 41 - 269 0 0 83 174
11 July 4,592 37,834 29 298 0 0 60 234
12 July 35,054 72,888 1,240 1,538 0 0 83 317
13 July 86,787 159,675 1,588 3,126 0 . 0 0 317
14 July 99,801 259,476 2,262 5,388 , 0 0 0 317
15 July 77,612 337,088 0 5,388 0 0 0 317
16 July 49,755 386,843 1,171 6,559 0 0 0 317
17 July 76,478 463,321 0 6,559 - 0 0 0 317
18 July 92,575 555,896 0 6,559 0 0 0 317
19 July 31,516 . 587,412 614 7,173 0 0 0 317
20 July 85,602 673,014 124 7,297 0 0 0 317
21 July 127,382 800,396 1,201 8,498 - o 0 0 317
22 July 104,724 905,120 6,638 15,136 0 0 0 317
23 July 116,954 1,022,074 5,221 20,357 (V) 0 0 317
24 July 64,628 1,086,702 0 20,357 0 0 0 317
25 July 30,430 1,117,132 260 20,617 0 0 0 317
26 July 49,366 1,166,498 377 20,994 0 0 81 398
27 July 71,354 1,237,852 0 20,994 0 0 0 398
28 July 51,194 1,289,046 2,025 23,019 0 o 0 398
29 July 40,838 1,329,884 785 23,804 0 0 0 398
30 July 23,023 1,352,907 131 23,935 0 0 0 398
31 July 16,818 1,369,725 211 24,146 0 0 106 504
01 August 30,218 1,399,943 0 24,146 0 0 0 504
02 August 21,110 1,421,053 0 24,146 0 0 0 504
03 August 16,869 1,437,922 50 24,196 150 150 0 504
04 August 14,873 1,452,795 44 24,240 133 283 0 504
05 August 12,775 1,465,570 208 24,448 1,111 1,394 0 504
06 August 22,461 1,488,031 367 24,815 1,953 3,347 0 504
07 August 29,897 1,517,928 0 24,815 97 3,444 0 504
08 August 18,488 1,536,416 0 24,815 . 117 3,541 0 504
09 August 8,537 1,544,953 65 24,880 240 3,801 22 526
10 August 13,699 1,558,652 105 24,985 385 4,186 35 561
11 August 16,897 1,575,549 0 24,985 784 4,970 0 561

2 Data source: Alaska Department of Fish and Game, Soldotna, Alaska.
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Table 20. Coho salmon escapement and survey counts conducted on selected

tributaries of the Kenal River, Alaska, 1988.

- Number

‘ _ s Count - of
Location Method period coho salmon
Beaver Creek (East Fork) Stream count 9/27 10
Grant Creek Weir? 8/16-10/17 = 647
Hidden Creek ' . WeirP “July-August 0
Stream count 9/15 19
Stream count 10/27 3
Jean Creek Stream count - 9/15- : 12
Juneau Creek Stream'coﬁnt, 9/15 13
Kenai‘River . R ) i :
(rm 36 to rm 23) Stream count 9/29 .12
(rm 82 to rm 70) Stream count 10/10 8
Killey River ' Stream count 1072 12
(lower 4 miles) - -
Moose River (East Fork) _
(Kelly Lake to Watson Lake) Stream count 9/11 - 60
(Kelly Lake to Egumen Lake) Stream count - 10/1 252
‘(Kelly Lake to Watson Lake) Stream count 10/5 389
(Watson Lake to Kenal River) Stream count 10/6-10/7 66
(Kelly Lake to Egumen Lake) Stream count 10/27 29
Moose River (West Fork) - Stream count 9/23-9/24 16
‘Ptarmigan Creek Stream count 9/15 _ 2
Russian River 4 Weir? 8/11-9/11 607
* (also approximately 1200 behind weir)
(lower river) Stream count 9/7 26
(upper river) _Stream count 10/14 381
Slikok Creek Stream count 8/15 ' 20
Tern Lake Inlet , . Stream count 10/28 123
Outlet Stream count 10/28 43
.Inlet . Stream count 11/7 _ 28
Outlet = = Stream count 11/7 12

3 Data source: Cook Inlet Aquaculture Association, Kenai, Alaska.
b Data source: Alaska Department of Fish and Game, Soldotna, Alaska.
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Table 21. Coho salmon escapement and survey counts conducted on
selected tributaries of the Kenai River, Alaska, 1989,

Number
Count of
Location Method period coho salmon
Hidden Creek Weir? 6/15-8/31 56
Stream count 9/29 46
Stream count 10/11 14
Jean Creeck Stream count 9/29 5
Moose River
East Fork (Watson Lake-Moose River) Stream count 8/31 0
East Fork (Kelly-Peterson Lake) Stream count 9/21 23
. Stream count 9/28 .51
Stream count 10/19 16
Stream count -10/31 1
Stream count 11/8 0
East Fork (Peterson Lake- )
Equmen Lake) Stream count 9/21 180
Stream count 9/28 222
Stream count 10/19 19
Stream count 10/31 2
Stream count 11/8 0
East Fork (Equmen Lake-Watson Lake) Stream count 9/28 114
Stream count 10/19 17
Stream count 10/31 2
Stream count 11/8 0
Swan Lake (Outlet) Stream count 10/4 163
Moosehorn Lake (QOutlet) Stream count 10/5 3
Moose River (Mainstem-Mouth) Stream count 9/1 15
Tern Lake
Outlet Stream count 9/21 326
Stream count 9/29 315
Stream count 10/11 380
Stream count 10/26 170
Stream count 11/6 102
Stream count 11/22 23
Inlet Stream count 9/21 18
‘Stream count 9/29 5
Stream count 10/11 170
Stream count 10/26 24
Stream count 11/6 6
Russian River Weir® 6/18-9/12 1122

8 Data source: Alaska Department of Fish and Game, Soldotna, Alaska.

</
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Table 22. Data summary of radio-tagged coho salmon, Kenai River, Alaska,

79

1988.
Transmitter ]
Tagging frequency Length Develop- Capture Final
date (mHz) (mm) Sex®  mentP method destination
7/29 .40.022 430 F 1.0 Drift net Cook Inlet set net
8/1 40.113 650 F 1.0 Drift net Mortality rkm 19.3 (rm 12)
40,042 550 M 1.0 "Drift met King County Creek
40,063 530 M 2.0 Drift net Lost rkm 18.5 (rm 11.5)
8/3 40,069 610 F 1.0 Drift net Lost rkm 12.9 (rm 8)
40.094 630 F 1.0 Drift net  Cook Inlet drift net
40.083 625 M 1.0 Drift net Moose River
40.122 630 M 1.0 Drift net Lost rkm 20.9 (rm 13)
40.160 580 F 1.0 Drift net. Killey River
40.172 660 F 1.0 Drift net Lost rkm 10.5 (rm 6.5)
40.179 600 F 1.0 Drift net Lost rkm 11.3 (rm 7)
40.222 560 F 1.0° Drift net Mortality rkm 4.8 (rm 3)
8/5 40.142 520 F 1.0 Drift net Lost rkm 38.6 (rm 24)
40.212 620 F 1.0 Drift net Cook Inlet set net
40,230 600 M 1.0 Drift net Kenai River
: rkm 35.4 (rm 22)
40.240 530 F 1.0 Drift net Sport caught
) rkm 20.9 (rm 13)
40,251 570 M 1.0 Drift met Funny River
40.261 660 M 1.0 Drift net Lost rkm 6.4 (rm 4)
40,280 620 M 1.0 Drift net Lost rkm 19.3 (rm 12)
40.301 570 F 1.0 Drift net  Sport caught
rkm 11.3 (rm 7)
' 8/9 40.321 560 M 1.0 Drift net Killey River
40.339 640 M 1.0 Drift net Lost rkm 12.9 (rm 8)
40.360 585 M 1.0 Drift net King County Creek
40.380 650 M 1.0 Drift net Russian River
8/11 40.271 ? M 1.0 Drift net Cook Inlet set net
40.290 7 M 2.0 Drift net Mortality rkm 24.1 (rm 15)
40,310 - ? F 2.0 Drift net King County Creek
40.330 ? M 1.0 Drift net Trail Creek
8/16 40.022 535 F 1.0 Drift net Kenai River
rkm 49.9 (rm 31)
40.094 625 F 1.0 Drift net Lost rkm 24.1 (rm 15)
40.354 665 F 1.0 Drift net Moose River
40.372 625 .M 2.0 Drift net  Sport caught
rkm 69.2 (rm 43)
40.401 535 F 2.0 Drift net Kenai River
rkm 43.4 (rm 27)
8/18 40.421 650 M 2.0 Drift net Killey River
40.479 620 F 1.0 Drift net Killey River
40.439 665 M 2.0 Drift net Kenai River

rkm 30.6 (rm 19)




Table 22. (Continued).

Transmitter
Tagging frequency Length Develop- Capture Final
date (mHz) (mm) _ Sex® mentP method destination
8/23 40,241 600 M 2.0 Fishwheel Kenai River
rkm 37 (rm 23)
40.530 595 F 1.0 Fishwheel Lost rkm 31.4 (rm 19.5)
40.550 615 F 2.0 Drift net  Funny River
40.572 605 F 1.0 Fishwheel Mortality rkm 22.5 (rm 14)
40.581 685 M 2.0 Fishwheel Kenai River
rkm 67.6 (rm 42)
40.510 630 F 1.0 Fishwheel Lost rkm 2.4 (rm 1.5)
40.461 720 M 2.0 Fishwheel  Stray Kasilof River
8/30 40.661 710 M 2.0 Drift met  Sport caught
rkm 64.4 (rm 40)
40.271 ? ? Fishwheel Killey River
9/1 40,731 700 F 1.0 Fishwheel Mortality rkm 11.3 (rm 7)
40.589 600 F 2.0 Fishwheel  Sport caught
rkm 20.9 (rm 13)
40.671 670 M 1.0 Fishwheel Lost rkm 31.4 (rm 19.5)
9/2 40.640 670 F 1.0 Fishwheel Kenai River
rkm 66.8 (rm 41.5)
40.560 650 F 2.0 Fishwheel Kenal River
rkm 57.9 (rm 36)
40.710 565 M 2.0 Fishwheel Kenai River
C ) . rkm 70 (rm 43.5)
9/6 40.413 680 M 1.0 Fishwheel Lost rkm 22.5 (rm 14)
9/7 40.520 - 695 M 1.0 Fishwheel Kenai River
: ‘ rkm 57.9 (rm 36)
40.682 600 M 2.0 Fishwheel Kenai River
rkm 115.8 (rm 72)
40.491 655 F 1.0 Drift net Kenail River
rkm 65.2 (rm 40.5)
40,471 695 M 1.0 Drift net Killey River
40.450 705 M 2.0 Drift net = Kenai River
rkm 57.5 (rm 32)
9/8 40.499 625 M 2.0 Fishwheel Moose River
] (West Fork)
9/13 40.720 715 M 1.0 Fishwheel Mortality rkm 19.3 (rm 12)
40.700 600 M 2.0 Fishwheel Kenai River
rkm 59.5 (rm 37)
40.750 655 M 2.0 Drift net  Kenai River
rkm 74.8 (rm 46.5)
40.740 690 M 2.0 Drift net Kenai River
rkm 70 (rm 43.5)
40.692 610 M 2.0 Drift net Lost rkm 31.4 (rm 19.5)
9/14 40.761 625 F 1.0 Kenai River

Fishwheel

rkm 51.5 (rm 32)
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Table 22. (Continued).

Transmitter
Tagging frequency Length Develop- Capture Final
date (mHz) _(mm)  Sex® ment? method destination
9/15 40.771 650 M 2.0 Fishwheel Kenai River
. rkm 57.9 (rm 36)
9/21 40,780 675 F 1.0 Fishwheel Lost rkm 24.1 (rm 15)
- 40.790 630 M 2.0 Fishwheel Kenai River
rkm 56.3 (rm 35)
40,814 620 F 2.0 Fishwheel Kenal River
rkm 57.9 (rm 36)
40.830 560 M 2.0 Fishwheel Kenai River
rkm 30.6 (rm 19)
40,853 610 F 1.0 Fishwheel Lost rkm 23.3 (rm 14.5)
9/23 40.430 640 F 1.0 Fishwheel Kenai River
rkm 35.4 (xrm 22)
40.870 690 F 1.0 Fishwheel  Sport caught rm?
9/26 40.890 640 F 1.0 Fishwheel Mortality ~
’ tkm 13.7 (rm 8.5)
9/27 40,902 620 F 1.0 Drift net Lost rkm 19.3 (rm 12)
10/4 40.942 670 F 1.0 Drift net Kenai River .
rkm 78.8 (rm 49)
‘ 40,932 600 M 1.0 Drift net Kenal River
i rkm 73.2 (rm 45.5)
10/5 40,960 600 F 1.0 Drift net Kenai River
’ ’ rkm 74 (rm 46.0)
40,922 680 M 1.0 Drift net Kenai River
rkm 72.4 (rm 45)
“ 40.970 685 F 1.0 Drift net Mortality rkm 14.5 (rm 9)
10/24 40.370 690 M 2.0 Drift net Kenai River
rkm 131.9 (rm 82)
40,980 740 M 2.0 " Drift net Kenai River
. ) rkm 69.2 (rm 43)
40.720 750 M 2.0 Drift net Mortality rkm 22.5
: (rm 14)
40,392 700 F 1.5 Drift net Kenai River
rkm 73.2 (rm 45.5)
40,992 665 F 1.5 Drift net Kenai River
rkm 75.6 (rm 47)
11/2 41.008 615 F . 1.5 Drift net Kenai River
) - rkm 70.8 (rm 44)
41.029 660 F 2.0 Drift net Kenai River
rkm 74.8 (rm 46.5)
41.053 560 M 1.5 Drift net  Mortality rkm 62.8
: (rm 39)
41.091 670 F 1.5 Drift net Kenai River
rkm 67.6 (rm 42)
41.071 660 M 1.5 Drift net Kenai River

rkm 75.6 (rm 47.0)
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Table 22. (Continued).

Transmitter
Tagging frequency Length Develop- Capture Final
date (mHz) {mm) Sex? ment®. method destination
11/10 41,100 700 F 1.5 Drift net Kenai River
: rkm 62.8 (rm 39)
11/10 41.111 680 F 1.5 : Drift net Kenai River
: rkm 66 (rm 41)
41,131 710 F 1.5 . Drift net Kenai River
) ) rkm 62.8 (rm 39)
41,151 670 - M 2.0 Drift net Kenai River
rkm 66 (xm 41)
41,190 710 F 1.0 Drift net Mortality rkm 62.8
(rm 39)
11/15 41.171 660 F 1.5 Drift net Kenai River
. ‘ rkm 66 (rm 41)
41.231 670 F 1.5 Drift net Kenai River
rkm 67.6 (rm 42)
41,211 650 F 1.5 Drift net Kenail River
rkm 71.6 (xm 44.5)
41,252 650 M 1.5 Drift net Kenai River
. rkm 75.6 (xrm 47)
41.271 660 F 1.5 Drift net Kenai River ’
rkm 75.6 (rm 47)
41,290 650 F 1.5 Drift net Kenai River
. rkm 71.6 (rm 44.5)
11/21 41,312 680 F . 1.5 Drift net Kenail River .
. ' rkm 65.2 (rm 40.5)
41,332 530 M 1.5 Drift net Kenai River

rkm 64.4 (rm 40)

8 M=Male, F=Female

b 1.0=Bright (no freshwater characteristics),'1.5=intermediate,

2.0=displaying freshwater characteristics.
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Table 23. Data éummary of radio-tagged coho salmon, Kenai River, Alaska,

1989.

Transmitter

Tagging frequency Length Develop- Capture Final
date (mHz) (mm) Sex? ment method destination
8/2 40.010 600 F 1.0 Drift net Cook Inlet
8/4 40.030 610 F 1.5 Drift net Cook Inlet
40.053 600 F 1.5 Drift net Cook Inlet
40.070 640 F 1.5 Drift net Cook Inlet
40.090 480 M 1.5 Drift net  Kenai River
rkm 106.2 (rm 66)
40.110 600 M 1.5 Drift net Cook Inlet )
40.130 620 M 1.5 Drift net Tag loss rkm 66 (rm 41)
8/9 40.040 610 M 1.5 Drift net Kenai rkm 9.7 (rm 6)
(mortality)
40.150 560 M 1.0 Drift net Cook Inlet
460.170 570 F 1.5 Drift net Kenai River
_ rkm 54.7 (rm 34)
40.180 590 F 1.5 Drift net Sport caught
' rkm 27.4 (rm 17)
40.100 460 M 1.5 Drift net Tag loss
(lower river)
40.200 630 M 2.0 Drift net Cook Inlet
8/10 40.230 590 M 1.5 Fishwheel Mortality
40.250 580 M 1.5 Fishwheel  Mortality
40.260 570 M 1.5 Drift net Kenai River
(predator)
8/14 40.280 550 M 1.5 . Drift net Mortality
40.320 590 M 1.5 Drift net Cook Inlet
40.330 590 M 1.5 Drift net Lost ‘(mid river)
8/15 40,350 570 - M 1.5 Drift net Sport caught
rkm 33.8 (rm 21)
40.370 620 M 2.0 Drift net Sport caught
. rkm 33.8 (rm 21)
40,390 580 F 1.5 Drift net Lost (upper river)
40.400 600 M 1.5 Drift net Lost (lower river)
40.420 630 F 1.5 Drift net Sport caught
rkm 27.4 (rm 17)
40.440 600 M 1.5 Drift net £ Mortality
40,450 620 M 1.5 Drift net Cook Inlet
40.470 600 M 1.5 Drift net Sport caught
tkm 37 (rm 23)
40.490 610 F 1.5 Drift net Mortality
8/21 40.510 520 M 1.5 Drift net Quartz Creek
oo 40.560 600 M 1.5 Drift net Mortality -




Table 23. (Continued).

84

Transmitter
Tagging frequency Length Develop- Capture Final
date (mHz) (mm) Sex® mentP method destination
8/22 40.540 630 F 1.5 Drift net Lost (mid river)
40.520 540 F 1.0 Fishwheel Cook Inlet
8/23 40,580 560 F 1.5 Fishwheel Cook Inlet
8/24 40.590 610 M 2.0 Drift net Quartz Creek
40.610 600 F 1.5 Drift net Lost (lower river)
8/24 40.630 585 F 1.5 Drift net  Moose River
40,650 555 M 1.5 Drift. net Moose River
40.660 605 F 1.5 Drift net Mortality
40.727 510 M 1.5 Drift net Moose River
8/25 40.740 600 _F 1.5 Fishwheel Quartz Creek
40.760 580 M 1.5 Fishwheel Trail River
40.780 580 - M 1.5 Fishwheel  Sport caught
rkm 77.2 (rm 48)
40.790 550 M 2.0 Fishwheel Slikok Creek
8/29 40.810 605 M 1.5 Fishwheel Mortality
9/06 40,840 710 M 1.5 Fishwheel Kenai River
rkm 67.6 (rm 42)
9/07  40.860 645 F 1.5 Fishwheel Kenai River
tkm 66.8 (im 41.5)
40.870 515 M 1.5 Fishwheel Kenai River
i rkm 53.1 (rm 33)
40.890 525 F 1.5 Fishwheel Sport caught
rkm 69.2 (rm 43)
9/07 40.900 640 M 2.0 Fishwheel Kenai River
rkm 75.6 (rm 47)
40,920 590 F 1.5 Fishwheel Kenai River
. « rkm 76.4 (xrm 47.5)
40.930 580 M 1.5 Fishwheel Kenai River
. rkm 73.2 (rm 45.5)
9/08 40.950 595 M 1.5 Fishwheel Hidden Creek
40.969 " 610 M 1.5 Fishwheel Kenai River
) . rkm 73.2 (rm 45.5)
40,800 645 M 1.5 Fishwheel Moose River
40.980 630 M 1.5 Fishwheel Kenai River
rkm 71.6 (rm 44.5)
41.039 590 F - 1.5 Fishwheel. Cook Inlet '
41,060 635 M 1.5 Fishwheel Kenai River
rkm 74.8 (rm 46.5)
41.100 600 M 1.5 Fishwheel Kenai River
rkm 74.8 (rm 46.5)
9/12 , 41.240 580 M 1.5 Fishwheel Sport caught
’ ’ rkm 28.2 (rm 17.5)
41.260 640 F 1.0 Fishwheel Sport caught
rkm 34.6 (rm 21.5)




Table 23. (Continued).

Transmitter
Tagging frequency Length Develop- Capture Final
date (mHz) {(mm) Sex® mentP method destination
9/12  41.280 630 M. 1.5 Fishwheel Kenai River
rkm 74 (rm 46.0)
41.302 645 M 1.5 Fishwheel Kenai River
rkm 75.6 (xm 47)
41.340 645 M 1.5 Fishwheel Tag loss
(mid river)
41.360 . 680 M 1.5 Fishwheel Kenai River
rkm 75.6 (rm 47.0)
41.380 680 M 1.5 Fishwheel Kenai River
: rkm 38.6 (rm 24.0)
41.400° 660 M 1.5 Fishwheel Kenai River
rkm 117.5 (rm 73)
41,420 635 M 1.5 Fishwheel Sport caught
: ' rtkm 37 (rm 23.0)
41.120 620 F 1.5 Fishwheel Lost (upper river)
41.140 610 F 1.5 Fishwheel Mortality
41,160 © 630 M 1.5 Fishwheel Cook Inlet
41.180 - 580 F 1.5 Fishwheel Kenal River
rkm 70.08 (rm 44)
41.198 580 M 1.5 Fishwheel Kenai River
) rkm 75.6 (rm 47)
41.222 545. M .2.0 Fishwheel Lost (lower river)
41.430 610 . F 1.5 Fishwheel Kenai River
‘ rkm 54.7 (rm 34)
41.450 600 F 1.5 Fishwheel Kenai River
rkm 54.7 (rm 34)
41.460 685 M 1.5 Fishwheel Mortality -
9/13 41.490 650 M 1.5 Drift net Mortality
41.480 640 M 1.5 Fishwheel Mortality
9/19 40.300 590 M 1.5 Fishwheel Kenai River
rtkm 74.8 (xrm 46.5)
9/20 40.600 625 M 1.0 Drift net Lost (mid river)
. 41.080 495 M 1.5 Drift net Kenai River
. rkm 75.6 (rm 47)
41.510 630 M 1.0 Drift net Mortality
9/21 41.790 620 M 1.5 Drift net Kenai River
rkm 75.6 (rm 47)
41.530 - 580 M 1.5 Fishwheel Kenai River
rkm 67.6 (rm 42) 7
41.540 610 M 1.5 Fishwheel Cook Inlet
41.560 610 M 1.5 Fishwheel Kenal River
rkm 66 (rm 41)
41.582 675 M 1.5 Fishwheel Mortality
41.770 625 M 1.5 Fishwheel Mortality




Table 23. (Continued).
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: Transmitter
Tagging frequency Length Develop- Capture Final
date (mHz) (mm) _ Sex®  ment® method destination
9/26 41.808 650 M 1.5 Drift net Kenai River
rkm 70 (rm 43.5)
41.830 640 M 1.5 Drift net Kenail River
rkm 74.8 (rm 46.5)
41,850 630 M 1.5 Drift net Kenal River
rkn 73.2 (rm 45.5)
41.870 645 F 1.5 Drift net Lost (lower river)
9/27 41,911 685 F 1.5 Drift net Lost (lower river)
41.930 650 M 1.5 Drift net Mortality
41.890 655 F 1.5 Fishwheel Kenai River
rkm 74 (rm 46)
10/2 41.950 580 M 1.5 Drift net Kenal River
rkm 76.4 (rm 47.5)
41.970 630 F 1.5 Drift net Lost (mid river)
41.990 640 M 1.5 Fishwheel Kenai River
rkm 130.3 (rm 81)
10/4 40.260 680 M 1.5 Fishwheel Kenai River
‘ rkm 74.8 (rm 46.5)
40.440 650 M 1.5 Drift net Kenai River
rkm 76.4 (xm 47.5)
10/5 40,021 685 M 1.5 Fishwheel Kenai River
rkm 57.1 (xrm 35.5)
10/10 40.010 480 F 1.0 Drift net °~ Kenai River
rkm 75.6 (xrm 47.0)
10/11 40.040 610 F ‘1.0 Drift net Mortality ’
40.180 690 F 1.5 Drift net Cook Inlet
10/17  40.420 645 M 1.5 Fishwheel Kenai River
. rkm 78.8 (rm 49.0)
41.350 630 - F 1.5 Fishwheel Kenai River
) rkm 59.5 (rm 37.0)
10/19 41.370 " 665 F 1.0 Fishwheel Kenai River
rkm 68.4 (rm 42.5)
10/24 -40.470 570 F 1.0 Fishwheel Kenai River
rkm 75.6 (rm 47.0)
40.510 675 F 1.0 Fishwheel Kenail River
' rkm 75.6 (rm 47)
10/25 40.630 610 F 1.0 Fishwheel Mortality
11729  40.130 550 M 2.0 Drift net Lost (upper river)
40.650 635 F 2.0 Drift net Kenai River

rkm 75.6 (rm 47.0)
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87

Transmitter
Tagging frequency Length Develop- Capture Final
date (mHz) (mm) Sex® mentP method destination
11/29 40.780 525 F 1.5 Drift net Kenai River
: rkm 68.4 (rm 42.5)
12/16 40,950 610 F 1.5 Drift net Kenai River

rkm 71.6 (rm 44.5)

8 M=male, F=female

b 1.0=bright (no freshwater characteristics), 1l.5=intermediate,
2.0=displaying freshwater characteristics

RS R ]
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Table 24. Data summary of spaghetti-tagged coho salmon, Kenai, River,
Alaska, 1988,

Mid-eye :

Tagging Tag Tag fork Develop- Capture Final
date number color length Sex* ment® method destination
8/8 0004  Pink 590 F 1 Fishwheel ?

0005 Pink 680 M 1 Fishwheel ?

0006 Pink 595 M 1 Fishwheel ?

0007 Pink 640 F 1 Fishwheel ?

8/9 0009 Pink 570 M 1 Fishwheel ?
0001 Pink 580 F 1 Drift net ?

0002 Pink 580 M 1 Drift net ?

8/10 0011 Pink 590 F 1 Fishwheel ?
8/11 0012 Pink ? ? ? Drift net ?
- 8/16 0003 Pink 580 F 1 Fishwheel ?
0010 Pink 580 F 1 Fishwheel ?

0013 Pink 570 F 1 Fishwheel ?

0015 Pink 690 M 2 Fishwheel ?

0016 Pink 520 M 2 Fishwheel ?

0017 Pink 595 M 2 Drift net ?

8/17 0018 Pink 610 F 1 Fishwheel ?
8/18 0014 Pink 640 F 2 Drift net ?
0019 Pink 635 F ? Fishwheel ?

0020 Pink 610 F ? Fishwheel ?

0021 Pink. 655 M ? Fishwheel ?

0022 Pink 665 M ? Fishwheel ?

0023 Pink 620 F ? Fishwheel ?

0024 Pink 650 M ? Fishwheel ?

8/19 0025 Pink 600 F 1 Fishwheel ?
0026 Pink 570 F 1 Fishwheel ?

0027 Pink 690 F 1 Fishwheel ?

0028 Pink 600 F 2 Fishwheel ?

0029 Pink 610 F 2 Fishwheel  Sport Caught
8/22
Kenai River
, rkm 16.1

0030 Pink 630 F 1 Fishwheel . ?

8/23 0031 Pink 620 M 2 Fishwheel ?
0032 Pink 590 F 1 Fishwheel ?

0038 Pink 620 M 1 Fishwheel ?

0033 Pink 610 F 1 Fishwheel ?

0034 Pink 620 M 2 Fishwheel ?

0035 Pink 610 F 2 Fishwheel ?

0036 Pink 590 F 1 Fishwheel ?

0037 Pink 640 F 1 Fishwheel ?

0039 Pink 590 M 2 Fishwheel ?

F 1 Fishwheel ?

0040  Pink 600
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Table 24. (Confinued).

Mid-eye .

Tagging Tag Tag fork Develop- Capture Final
date number color length Sex® ment® method destination
8/23 Continued:

0041 Pink 550 M 2 Fishwheel ?
0042 Pink 620 M 2 Fishwheel ?
0043 Pink 600 M 1 Fishwheel ?
0044 Pink 595 M 2 Fishwheel ?
0045 Pink 580 F 1 Fishwheel ?
0046 Pink . 620 M 2 Fishwheel ?
0047 Pink 640 M 2 Fishwheel ?
0048 Pink 650 M 1 . Fishwheel ?
0049 Pink 640 M 2 Fishwheel ?
0050 Pink 570 F 1 Fishwheel ?
0052 Pink 615 F 1 Drift net ?
0053 Pink 595 M 1 Drift net Grant Creek
. : Weir 9/11/88
0051 Pink 640 F 1 Drift net ?
0054  Pink 620 F 1 Drift net ?
0055 Pink 630 F 1 Drift mnet - ?
0056 Pink 645 F 1 Drift net ?
0057 Pink 570 F. 1 Drift net ?
0058 Pink 595 F 1 Drift net ?
8/24 0061 Pink 565 F 1 Fishwheel ?
0062 Pink 575 M 2 Fishwheel ?
0063 Pink 600 M 1 Fishwheel ?
0064 Pink 555 F 1 Fishwheel ?
0065 Pink 665 M 2 Fishwheel ?
0066 ° Pink - 625 F 1 Fishwheel ?
0067 Pink 655 _ F 1 Fishwheel ?
0068 Pink 570 M 1 Fishwheel ?
0069 Pink 640 M 2 Fishwheel ?
0071 Pink - 665 F 1 ‘Fishwheel ?
0070 Pink 625 M 2 Fishwheel ?
8/25 0059 Pink 650 M 2 Fishwheel ?
0060 Pink 550 M 2 Fishwheel ?
0072 Pink 590 F 2 Fishwheel ?
0073 Pink 690 M 2 Fishwheel ?
0075 Pink 620 M 2 Fishwheel ?
8/26 0079 Pink 635 M 1 Fishwheel ?
0076 - Pink 580 M 1 Fishwheel ?
0084 Pink 690 M 2 Fishwheel ?
0080 Pink 625 M 2 Fishwheel - Recaptured in
’ Fishwheel
9/14/88
0086 Pink 690 M 2 Fishwheel ?
0082 Pink 670 M 2 Fishwheel ?




Table 24. (Continued).
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Mid-eye :
Tagging Tag Tag fork Develop- Capture Final
date number color length Sex® ment® method destination
8/26 0085 Pink 540 F 1 Fishwheel ?
0087 Pink 610 F 1 Fishwheel ?
0089 Pink 610 M 2 Fishwheel ?
0081 Pink 620 M 2 Fishwheel ?
0090 Pink 600 M 1 Fishwheel ?
0093 Pink 665 M 2 Fishwheel ?
0092 Pink 695 M 2 Fishwheel Mortality
9/19/88
Kenai River
L. : rkm 16.1
0091 Pink 660 M 1 Fishwheel ?
0094  Pink 580 M 2 Fishwheel ?
8/30 0097 Pink 655 F 1 Drift met ?
0098 Pink 670 F 1 Drift net ?
8/31 0100 Pink 650 F 1 Fishwheel ?
0101 Pink 585 F 2 Fishwheel ?
0102 Pink 600 M 2 Fishwheel ?
0104 Pink 600 - F 1 Fishwheel ?
9/1 0105 Pink 655 M 2 Fishwheel ?
9/2 0096 Pink 605 M 2 Fishwheel ?
0103 Pink 620 M 2 Fishwheel ' ?
0099 Pink 645 M 2 Fishwheel ?
0106 Pink 680 F 1 Fishwheel ?
0107 Pink ? ? ? Fishwheel ?
9/7 0109 Pink 660 F 1 Drift net ?
0108 Pink 685 F 1 .Drift net ?
0107 Pink 615 M 2 Fishwheel ?
0111 Pink 695 M 1 - Fishwheel ?
0110 Pink. 540 F 2 Fishwheel ?
9/8 0114 Pink 585 M 1 . Fishwheel - ?
0116 Pink 630 F 1 Fishwheel ?
0117 Pink 680 M 2 Fishwheel  Sport Caught
' 9/23/88
Kasilof River
9/10 0119 Pink 610 F 1 Fishwheel ?
0118 Pink 560 M 2 Fishwheel ?
0120 . Pink 695 F 1 Fishwheel ?
9/13 0112 Pink 600 M 1 Fishwheel ?
0113 Pink 690 F 1 Fishwheel  Sport Caught
' 9/15/88
Kenai River
rkm 35.4
0123 Pink ' 580 F 2 Fishwheel - ?
0124  Pink 550 M 2 Fishwheel ?
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91

Mid-eye
Tagging  Tag Tag fork Develop- ~Capture Final
date number color length Sex® ment® method destination
9/13 0126  Pink 570 M 1 Fishwheel ?
0127 Pink 605 F 1 Fishwheel ?
0125 Pink 630 M 1 Fishwheel ?
0128 Pink 590 M 1 " Fishwheel ?
0129 Pink 570 F 1 Fishwheel ?
0121  Pink 525 F 1 Drift net ?
9/14 0130 Pink 610 F 2 Fishwheel ?
0131 Pink 650 F 1 Fishwheel 7
0134  Pink 650 M 1 Fishwheel ?
9/15 0135 Pink 490 F 1 Fishwheel ?
0132 Pink 610 F 1 Fishwheel ?
0137 Pink 630 F 1 Fishwheel ?
0133 Pink 610 F 2 Fishwheel . ?
0136 Pink 605 F 1 Fishwheel ?
0138 Pink 615 F 2 Fishwheel ?
0139  Pink 640 M 2 " Fishwheel ?
9/16 0142 Pink 615 F 1 Fishwheel ?
9/21 0521 Orange 660 F 1 Fishwheel ?
0522  Orange 660 F 1 Fishwheel ?
0520 Orange 4310 M 1 Fishwheel ?
0524  Orange 660  F 1 Fishwheel ?
9/23 0525 Orange 675 F 1 Fishwheel ?
10/5 0526  Orange 640 F 1 Drift Net ?
10/24 0532 ° Orange 685 F 2 Drift Net ?
0530  Orange 635 F 2 Drift Net ?
0533  Orange 695 F 1 Drift Net ?
0534  Orange 715 M 2 Drift Net ?
0535 Orange 725 M 2 Drift Net ?
11/2 0536 Orange 715 F 2 Drift Net ?
0537 Orange 720 © M 2 Drift Net ?
0531 Orange 585 M 2 Drift Net ?
0539 Orange 710 F 2 Drift Net ?
0541 Orange 700 M 2 Drift Net ?
11/10 0529  Orange 680 F 2 Drift Net ?
0540  Orange 640 F 2 Drift Net ?
11/15 0544  Orange 690 M 2 Drift Net ?
0543  Orange 580 M 2 Drift Net ?
11/21 0545  Orange 700 M 2 Drift Net ?
0542  Orange 640 F 1 ?

Drift Net

% M=Male, F=Female

® 1.0=Bright (no freshwater characteristics), 1.5=Intermediate,

2.0=Dislaying freshwater characteristics
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Table 25. Data éummary of spaghetti-tagged coho salmon, Kenai River,
Alaska, 1989.

Mid-eye
Tagging Tag Tag fork Develop- Capture Final
date number color length Sex®* ment® method destination
8/2 00547 Orange 510 M 1.0 Drift net ?
8/4 00548 Orange 600 F 1.0 Drift net ?
8/8 00546 Orange 490 M 1.0 Drift net ?
8/10 00550 Orange 600 M 1.0 Drift net ?
00551 Orange 680 F 1.0 Drift net ?
8/10 00552 Orange 530 M 1.0 Drift net ?
8/14 00553 Orange 530 F 1.0 Drift net ?
8/15 00554 Orange 560 M 1.0 Drift net ?
00555 Orange 570 F 1.0 Drift net ?
00556 Orange 500 M 1.5 Drift net ?
00557 Orange 560 M 1.0 Drift net ?
8/18 00559 Orange 560 F 1.5 Fishwheel ?
8/21 00558 Orange 600 M 1.5 . Fishwheel ?
8/22 00560 Orange 585 F 1.0 Drift met ?
8/23 00562 Orange 535 F 1.0 Fishwheel ?
8/24 00561 Orange 575 F 1.0 Drift net ?
00563 Orange 385 F 1.0 Drift met ?
00564 Orange 590 F 1.0 Drift net ?
8/25 00567 Orange 570 F 1.5 Drift net ?
00568 Orange 610 F 1.0 Drift net 7
00569 Orange 595 F 1.5 Drift net Sport Caught
' 9/12/89
Kenai River
: rkm 118.3
00570 Orange 590 M 1.5 Drift net ?
00571 Orange 620 F 1.5 Drift net’ ?
00572 Orange 570 F 1.5 Drift net Sport Caught
9/18/89
Kenai River
rkm 118.3
00565 Orange 610 M 2.0 Fishwheel ?
00566 Orange 580 F 1.5 Fishwheel ?
8/29 00573 Orange 520 M 1.5 Drift net Sport Caught
8/31/89
- Kenai River
rkm 17.7
00574 Orange 580 F 1.0 Drift net ?
00575 Orange 550 F 1.5 Drift net 7
9/6 00143 Pink 590 F 1.0 Drift net ?
9/7 00144 Pink 555 M 1.0 Drift net ?
00145 Pink 540 F 1.0 Drift net ?
00147 Pink 560 F 2.0 Drift met ?
00148 .Pink 670 F 2.0 Drift net ?.
00149 Pink 610 F 2.0 Drift net ?
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Mid-eye .
Tagging Tag Tag fork Develop- Capture Final
date number <color length Sex®* ment® method destination
9/8 00150 Pink 590 F 1.5 Drift net ?
00151 Pink 570 F 1.5 Drift net ?
00152 Pink 565 M 1.5 Drift net ?
9/12 00156 Pink 635 F 1.0 Drift net ?
00157 Pink 580 F 1.0 Drift net ?
00158 Pink 665 M- 1.5 Drift net ?
00159 Pink 660 F 1.0 Drift net ?
00160 Pink 615 F 1.5 Drift net ?
9/12 00161 Pink 415 M 1.0 Drift net ?
00162 Pink 640 F 1.5 Drift net ?
00163 Pink 600 F 1.5 Drift net ?
00164 Pink 540° F 1.0 Drift net ?
00165 Pink 635 F 1.5 Drift net ‘ ? .
00166 Pink 595 F 1.5 Drift net Sport Caught
9/15/89
Kenai River
. rkm 32.2
00167 Pink 570 F 1.5 Drift net -7
00168 Pink 600 F 1.0 Drift net ?
00169 Pink 570 M 1.5 Drift net ?
00170 Pink 490 M 1.5 Drift net ?
00153 Pink 525 M 1.0 Fishwheel ?
00154 Pink 480 M 1.0 Fishwheel ?
00155 Pink 575 F 1.5 Fishwheel ?
9/13 00180 Pink - 590 M 1.5 Drift net ?
00182 Pink 585 F 1.0 Drift net ?
00183 Pink 570 F 1.0 Drift net ?
00184 Pink 630 F 1.0 Drift net ?
00185 Pink 640 F 1.0 Drift net ?
00186 Pink 510 F 1.0 Drift net ?
00187 Pink 510 M 1.0 Drift net ?
00171 Pink 490 F 1.5 Fishwheel ?
00172 Pink 610 F 1.0 Fishwheel ?
00173 Pink 640 M 1.0 Fishwheel ?
00174 Pink 660 M 1.0  Fishwheel ?
00175 Pink 550 F 1.0 Fishwheel ?
00176 Pink 630 M 1.0 Fishwheel ?
00177 Pink 630 M 1.0 Fishwheel ?
00178 Pink - 500 F 1.5 Fishwheel ?
00179 Pink 590 F 1.0 Fishwheel - ?
9/14 00188 Pink 640 M 1.5 Fishwheel ?
00189 Pink 555 F 1.0 Fishwheel ?
00190 Pink 555 M 1.0 Fishwheel. -?
00191 Pink 620 F 1.0 Fishwheel ?
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Table 25. (Continued).

, Mid-eye .

Tagging Tag Tag fork Develop- Capture Final
date number <color length Sex® ment® method destination
9/14 00192 Pink 485 M 1.0 Fishwheel ?

00193 Pink 635 M 1.5 Fishwheel ?
00194 Pink 655 F 1.0 Fishwheel ?
00195 Pink 560 M 1.0 Fishwheel ?
00196 Pink 630 M 1.0 Fishwheel ?
00197 Pink 495 F 1.5 Fishwheel ?
00198 Pink 570 M 1.0 Fishwheel Sport Caught
- 9/20/89
Kenai River
rkm 60.3
00199 Pink 630 M 1.5 Fishwheel -7
00200 Pink 660 M 1.5 Fishwheel ?
9/15 00202 - Pink 655 M 1.0 Fishwheel .7
00203 Pink 640 M 1.0 Fishwheel ?
00204 Pink 610 M 1.0 Fishwheel ?
00205 Pink 635 F 1.0 Fishwheel ?
00206 Pink 615 F 1.0 Fishwheel ?
00207 Pink 635 M 1.5 Fishwheel ?
00208 Pink 610 M 1.5 Fishwheel ?
00209 Pink 620 F 1.0 Fishwheel ?
00210 Pink 655 M 1.0 Fishwheel ?
00211 Pink 575 M 1.5 Fishwheel ?
00212 Pink 650 F 1.0 Fishwheel ?

. 00213 Pink 475 F 1.5 Fishwheel ?
00214 Pink 610 M 1.0 Fishwheel ?
00215 Pink 560 F 1.0 Fishwheel ?
00216 Pink 580 M 1.5 Fishwheel ?
00217 Pink 650 M 1.5 . Fishwheel 7
00218 Pink 660 M 1.0 Fishwheel ?
00219 © Pink 600 M 1.0 Fishwheel ?
00220 Pink 620 F 1.0 Fishwheel ?
00221 Pink 605 M . 1.0 Fishwheel ?
00222 Pink 665 M 1.5 Fishwheel ?
00223 Pink . 650 M 1.0 Fishwheel ?

9/20 00226 Pink 640 F 1.0 Drift net . ?
00227 Pink 610 M 1.0 Drift net ?
00228 Pink 610 M 1.0 Drift net ?
00229 Pink 620 M 1.5 Drift net ?
00230 Pink 610 M 1.0 Drift net ?
00231 Pink 615 M 1.5 Drift net ?
00232 Pink 650 M 1.0 Drift net ?
00233 Pink 670 M 1.5 Drift net ?
00234 Pink 550 M 1.0 Drift net ?
00224 Pink 630 F 1.0 Fishwheel ?




Table 25. (Continued).
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Mid-eye :
Tagging Tag Tag fork Develop- Capture Final
date  number color length Sex® ment® method destination
9/20 00225 Pink 650 F 1.0 Fishwheel ?
9/21 00240 Pink 675 M 1.0 Drift net ?
00241 Pink 635 M 1.0 Drift net ?
00242 Pink 505 M 1.5 Drift net ?
00243 Pink 645 M 1.5 Drift net ?
00244 Pink 655 M 1.5 Drift net ?
00245 Pink 630 M 1.5 Drift net ?
00246 Pink 650 F 1.5 Drift net ?
00247 Pink 640 F 1.0 Drift net ?
00248 Pink 620 M 1.5 Drift net ?
9/21 00249 Pink 590 F 1.0 Drift net ?
00250 Pink 640 F 1.0 Drift net ?
00251 Pink 630 M 1.5 Drift net ?
00252 Pink 640 F 1.0 Drift net ?.
00235 Pink 590 M 1.0 Fishwheel ?
00236 Pink 650 F 1.0 Fishwheel ?
00237 Pink 590 F 1.0 Fishwheel ?
00238 Pink 610 F 1.0  Fishwheel ?
00239 Pink - 590 F 1.0 Fishwheel ?
00253 Pink 590 F 1.0 Fishwheel ?
00254 Pink 620 M 1.0 Fishwheel ?
00255 Pink 460 F 1.0 Fishwheel ?
00256 Pink 595 M 1.5 Fishwheel ?
9/22 00257 Pink 570 F 1.0 Fishwheel ?
00258 Pink 630 M 1.5 Fishwheel ?
00259 Pink 680 F 1.0 Fishwheel ?
00260 Pink 650 M 1.5 Fishwheel ?
00261 Pink 615 M 1.0 Fishwheel ?
00262 Pink 600 F 1.0 Fishwheel ?
00263 Pink 600 F 1.0 Fishwheel ?
00264 Pink 645 F 1.0 Fishwheel ?
00265 Pink 625 M 1.0 Fishwheel ?
00266 Pink 605 F 1.0 . Fishwheel ?
00267 Pink 490 F 1.0 Fishwheel ?
‘00268 Pink 630 M 1.0 Fishwheel ?
00269 Pink 530 F 1.0 Fishwheel ?
00270 Pink 620 M 1.5 Fishwheel ?
9/23 00276 Pink 610 F 1.5 Fishwheel ?
00274 Pink 530 F 1.0 Fishwheel ?
00271 Pink 580 M 1.0 Fishwheel ?
00272 Pink 610 F 1.0 Fishwheel ?
00275 Pink 650 M 1.0 Fishwheel ?
00277 Pink 620 F 1.0 Fishwheel ?
00278 Pink 640 F 1.0 Fishwheel ?




Table 25. (Continued).
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Mid-eye
Tagging Tag Tag fork Develop- Capture ‘Final
date number color length Sex* ment® method destination

9/23 00279 Pink 620 F 1.0 Fishwheel ?
00280 Pink 580 F 1.0 Fishwheel ?

00281 Pink 650 F 1.0 Fishwheel ?

00282 Pink 530 M 1.0 Fishwheel ?
00283 Pink 580 M 1.0 Fishwheel 7

00284 Pink 670 M 1.0 Fishwheel ?

00285 Pink 500 F 1.0 . Fishwheel ?

| 00286  Pink 585 M 1.0 . Fishwheel ?
00287 Pink 640 F 1.0 Fishwheel ?

00288 Pink 630 M 1.0 Fishwheel ?

00289 Pink 600 M 1.0 Fishwheel ?

00290 Pink 660 F 1.0 . Fishwheel ?

00291 Pink 620 F 1.0 Fishwheel ?

002982 Pink 580 M - 1.0 Fishwheel " ?

00293 Pink 500 F 1.0 Fishwheel ?

00294 Pink 590 F 1.0 Fishwheel ?

00295 Pink 600 M 1.0 Fishwheel ?

00296 Pink 640 F 1.0 Fishwheel ?

00297 Pink 670 M 1.0 Fishwheel ?

00298 Pink 660 M 1.5 Fishwheel ?

00299 Pink 640 F 1.0 Fishwheel ?

00300 Pink 630 F 1.0 Fishwheel ?

00301 Pink 665 M 1.0 - Fishwheel ?

00302 Pink 590 F 1.0 Fishwheel ?

9/26 00307 Pink 600 F 1.0 Drift net ?
00308 Pink 640 F 1.0 Drift net ?

00309 Pink 470 .F 1.0 Drift net ?

00310 Pink 570 - F 1.0 Drift net. ?

00311 Pink 630 F 1.0 Drift net ?

00312  Pink 665 F 1.5 Drift net ?

00313 Pink 635 F 1.0 Drift net ?

00314 Pink 525 F 1.0 Drift net ?

00315 Pink 615 F 1.0 Drift net ?

00316 Pink 615 F 1.5 Drift net ?

00317 Pink 640 F 1.0 Drift net ?

00318 Pink 610 F 1.0 Drift net ?

00303 Pink 610 F 1.0 Fishwheel 2

00304 = Pink 610 F ‘1.0 Fishwheel ?

00305 Pink 590 F 1.0 Fishwheel ?

00319 Pink 565 F 1.0 Fishwheel ?

9/27 00322 Pink 640 M 1.0 "Drift net ?
00323 Pink 640 M 1.5 Drift.net ?

00324 Pink © 575 F 1.0  Drift net ?
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Table 25. (Continued).

Mid-eye
Tagging Tag Tag fork Develop- Capture Final
date number <color length Sex®* ment® method destination
9/27 00325 Pink 610 F 1.0 Drift net ?
00326 Pink - 630 F 1.0 Drift net ?
00320 Pink 600 F 1.0 Fishwheel ?
00321 Pink 675 M 1.0 Fishwheel ?
9/28 00327 Pink 610 F 1.0 Fishwheel ?
9/29 00328 Pink 610 F - 1.0 Fishwheel ?
9/30 00329 Pink 460 F 1.5 Fishwheel ?
00330 Pink 640 F 1.5 Fishwheel ?
00332 Pink 660 F 1.0 Fishwheel ?
00333 Pink 590 F 1.0 Fishwheel ?
00334 Pink 630 F 1.0 Fishwheel ?
00335 Pink 625 M 1.5 Fishwheel ?
10/2 00337 Pink 630 M 1.5 Drift net ?
00338 Pink 570 M 1.0 - Drift net ?
00339 Pink 540 F 1.0 Drift net ?
00340 Pink 480 M 1.0 Drift net ?
00341 Pink 630 F 1.0 Drift net ?
00342 Pink 625 F 1.0 Drift net ?
00343 Pink - 580 . F 1.0 Drift met ?
00344 Pink . 620 F 1.0 Drift net ?
00345 Pink 640 M . 1.0 Drift net ?
00346 Pink 630 F 1.0 Drift net ?
00347 Pink 640 M 1.5 Drift net ?
00348 Pink 550, F 1.0 Fishwheel ?
10/3 00349 Pink 630 F 1.0 Fishwheel Sport Caught
‘ 10/6/89
Kenai River
: ‘ rkm 51.5
00350 Pink 610 F 1.0 Fishwheel ?
00351 Pink 660" F 1.0 Fishwheel ?
00352 Pink 640 M 1.0 Fishwheel ?
10/4 00354 Pink 620 F 1.5 Fishwheel ?
10/5 00357 Pink 600 F 1.0 Drift net ?
00358 Pink 610 M 1.5 Drift net ?
00355 Pink 635 M 1.5 Fishwheel ?
00356 Pink 450 F 1.0 . Fishwheel ?
10/6 00359 Pink 620 F 1.0 Fishwheel ?
- 10/10 00360 Pink 520 F 1.0 Drift net ?
10/11 00362 Pink 480 F 1.0 Drift net ?
10/20 00361 Pink 640 F 1.0 Fishwheel '?

8 M=Male, F=Female
b 1.0=Bright (no freshwater characteristics), 1.5=Intermediate,
2.0=Displaying freshwater characteristics .
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Table 26. (Conéinued).
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Total Daily
Transmitter Final Release distance migration

Date frequency destination site traveled rate
(MHZ) rkm (rm) rkm (rm) km  (mi) km _ (mi)
9/23 40.430 Kenai 35.4 (22) 31.4 (19.5) 4.0 (2.5 1.3 (0.8)
10/4  40.942  Skilak Lake 28.2 (17.5) 68.4 (42.5) 2.4 (1.5)
40.932 Kenal 74.4 (45) 24.1 (15.0) 49.0 (30.5) 5.5 (3.4)
10/5 40.960 Kenal 74.0 (46) 28.5 (11.5) 56.3 (35.0) 4.7 (2.9)
40.922 Kenai 70.8 (44) 28.5 (11.5) 52.3 (32.5) 1.0 (0.6)
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Table 27. (Conéinued).

101

Total -

Daily
Transmitter Final Release distance migration
Date  frequency destination site traveled rate
(MHz) rkm (rm) rkm (rm) km ___(mi) km  (mi)
41.340 Kenal 32.2 (20) 28.2 (17.5) 4.0 (2.5) 8.0 (5.0)
41.360 Kenai 75.6 (47) 28.2 (17.5) 49.1 (30.5) 2.3 (1.4)
41.380 Kenai 38.6 (24) 28.2 (17.5) 10.5 (6.5) 5.3 (3.3)
41.400 Kenai 117.5 (73) 28.2 (17.5) 90.1 (56.0) 6.0 (3.7)
41.420 Renai 37.0 (23) 28.2 (17.5) 8.8 (5.5) 2.3 (1.4
41.120 Kenal 65.2 (40.5) 31.4 (19.5) 33.8 (21.0) 3.4 (2.1)
41.180 Kenail 70.8 (44) 31.4 (19.5) 35.4 (22.0) 3.2 (2.0)
41.198 Kenai 75.6 (47) 31.4 (19.5) 44.2 (27.5) 3.5 (2.
41.430 Kenai 54,7 (34) 31.4 (19.5) 25.7 (16.0) 2.3 (l1.4)
41.450 Kenal 54.7 (34) 31.4 (19.5) 23.3 (14.5) 2.4 (1.5)
9/19 40.300 Kenal 74.8 (46.5) 31.4 (19.5) 43.4 (27.0) 1.3 (.8)
9/20 40.600 Kenai 35.4 (22) 28.2 (17.5) 7.2 (4.5) 3.7 (2.3)
41.080 Kenal 75.6 (47) 28.2 (17.5) 47.5 (29.5) 5.3 (3.3
41.510 Kenai 54.7 (34) 23.3 (14.5) 31.4 (19.5) 2.6 (7.8)
41.790 Kenal 75.6 (47) 28.2 (17.5) 47.5 (29.5) 3.2 (2.0)
41.530 Kenal 67.6 (42) 31.4 (19.5) 73.2 (45.5) 6.8 (4.2)
41.560 Kenai 66.0 (41) 31.4 (19.5) 4.0 (2.5) 2.1 (1.3)
41.582 Kenai 35.3 (22) 31.4 (19.5) 4.0 (2.5) 4.0 (2.5)°
9/26 41.808 Kenai 70.0 (43.5) 28.2 (17.5) 46.7 (29.0) 2.6 (1.6)
41.830 Kenal 74.6 (46.5) 28.2 (17.5) 49.1 (30.5) 7.4 (4.6)
41.850 Kenai 73.2 (45.5) 23.3 (14.5) 45.9 (28.5) 4.2 (2.6)
41.911 Kenai 31.4 (19.5) 28.2 (17.5) 3.2 (2.0 3.2 (2.0)
9/27 41.890 Kenal 74.0 (46) 3.4 (9.5) 46.7 (29.0) 4.3 (2.7)
10/2  41.950 Renai 76.2 (47.5) 29.8 (18.5) 45.9 (28.5) 5.8 (3.6)
41.970 Kenal 49.9 (31) 28.2 (17.5) 21.7 (13.5) 3.1 (1.9
41.990 Kenai 130.3 (81) 31.4 (19.5) 99.0 (61.5) 5.3 (3.3)
10/4 40.265 Kenai 74.8 (46.5) 28.2 (17.5) 6.4 (4.0) 5.8 (3.6)
40.445 Kenai 76.2 (47.5) 23.3 (14.5) 53.1 (33.0) 4.8 (3.0)
10/5 40.021 Kenai 57.1 (35.5) 31.4 (19.5) -31.4 (19.5) 10.5 (6.5)
10/10 40.015 Kenai 75.6 (47) 29.0 (18.0) 46.7 (29.0) 2.6 (1.6)
10/11 40.045 Kenal 75.6 (47) 23.3 (14.5) 48.3 (30.0) 7.2 (4.5)
10/17 40.425 Kenal 78.8 (49) 31.4 (19.5) 47.5 (29.5) 5.8 (3.6)
41.350 Kenai 59.5 (37) 31.4 (19.5) 23.3 (14.5) 2.3 (1.4)
10/19 41.370 , Kenal 68.4 (42.5) 31.4 (19.5) 38.6 (24.0) 5.1 (3.2)
10/24 40.470 Kenai 75.6 (47) 31.4 (19.5) 43.4 (27.0) 2.1 (1.3)

2)
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APPENDIX E. .

Fish Length
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Table 28. Mean length of coho salmon sampled in the lower Kenai
River, Alaska 1988-1989.

Sample : : ‘
"Run Year._ number Range (mm) Mean (mm) ~ SD
Early run 1988 402 430 - 720 607 '57
4330 350 - 740 624 --
1989 448 460 - 640 584 38
118b 495 - 627 585 --
Late run 1988 342 560 - 715 646 41
_ _ 562P 470 - 760 653 --
1989 662 480 - 710 623 46

162P 563 - 637 616 --

3 'Data source: this study.
b pata source: Alaska Department of Fish and Game, Soldotna, Alaska
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