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ABSTRACT

Gill rnets of two different mesh sizes were used tTo capture adult
chinmosk salmorn  (Opncorhyrnchus  tshawybtscha Walbaum) to estimate
total escapement usimg mark and rvecapture techrigues. A total of
517 chinook salmon was tagged, firm—clipped and released. Niviety-
five marked fish were subsequently recovered from a total of
1,186 rarcasses sxamirned on the spawning grounds.

Tag loss was estimated at 27% for jaw  tags, 30% for spaghetti
tags, and approkimately 134 forr fish which had 1lost both tag
types. FAppraximataely B81% and 784 of the fish which lost jaw tags
and spaghetti tags, respectively, were males.

Noo significant difference in the rate of recovery amornyg differemt
length categories oy betweern sexes was found, oy Was a
gignificant difference found in the recovery rate by recovery
date or betweern areas examined. A significant difference was
detected however, in recovery rate by date of release. Dueg tm
the low rumber of subssqguent regoveries from these few warly
releases, & populaticon estimate stratified by time was rot
attempted.

A  adjusted Petersern estimate of &, 404 chivook salmon with an
approximate 95% confidence interval of X 1,103 fish was abbtairned.
Ar aerial census Flown under fair survey ponditicons during the
pericod of peak spawning accounted for 20.83% of  the population
estinate.

Dverall mean timing of the chinook salwmon vur in the Chena River
was estimated to be 22 July with S0% run passage oocurring on the
same date. A slight difference in timing by sex was observed,

The chinoaok salmor  spawnirng populaticon was composed of & age
groups Trom 4 brood vears. Both males and females were dominated
by age pgroup 1.4 (75,34 with females being the most predominant
{(49. 6% versus 25.7%). Females alsc predominsted age group 1.9
while males dominated age group 1.3. The chirnook salmon
egcapemnant male—fto—female ratioc was estimated at 1.00:1. 328,

KEY WORDS: chirnook salmon, Dnoorbyrnghus  Eshawytscha, population
estimate, mark and recaptuwre, escapemernt, aerial
census, Yukorn River, Tamana River, Chena River.
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INTRODUCTION

The Yukorn River drainage is too externsive in size foor &
practical, complete escapement erumeration program during amy
given year. Conseguently, law—level aerial surveys hidve beern the
primary method used to obtain escapement information on salmon
stooks throughoout the drainage. It is krown however, that aerial
surveys underestimnate tTotal spawner abundarce due to the die—off
af early spawners and arrival of late spawrners {(Bevan 1261,
Neilson and Geen 1281, Cousens et al, 1282, Barton 1286&). Az a
consequence the existinmg data base on chinook salmom reflects
trevds in  escapements based upon relative abundavce of spawrers
but does rnot portray total escapement abundance. A need exists
to develop expansion factor(s) which carm be anplied to aerial
survey resilts in order to progect total spawnimg abundamcos.

The Cherna Rivery, one of the mnost important chincok salmon
praducing streams  in the Yukorn River drainage, was selected for
study im 1286 and 1987 (Figure 13}. Results from the 13886
investigaticons can bhe found in Barton (1387a). The river is
located in the Yukon Plains section of the Cenmtral Alaskan Uplanmd
and Plains Province. More specifically, it lies irn the Tarnana
Basin, heading south and east of the White Moumtainsg ivn the North
Plateauw Provivnce, through which it flows in a westerly direction
for approximately 150 miles draining anm area of approximately
1,380 sguare miles (Frey et al. 1976, Arderson 19707,

The Chemna River typifies many of the larger chinock salmon
producing styeans in the Alaskan portion of the drairapge in terms
af the relative magnitude of observed spawners (8.g0., Pndreafshky,
Anvik, Nulato and Salcha rivers). Since 1977, peak asrial
sscapemnent estimates of Cherna River chinook salmon bhave rarnged
froom 363 to 2,853 fish with & 10-year averapge of 1,630 fish
(ADF &G 1986).

By obtaining a total estimate of chirnook salmon escapement in the
Chena River, bthe graoporticon represented by a peak asrial census

can be estimated. This will in turn permit expanmsion of past
agrial survey escapement repords to total abundance gstimates.
Hopefully, results will alsc be wseful in expanding historic

agrial escapement records for other ilmportant chinook salmon
producing streams  throughout the dralvage which are similar in
physical and hydrological nature.

Fundivmg for the Chera River stady was provided in part by a
federal grant i support of e S. ACanadian Yukorm  River
regotiations as they pertain to the Pacific Salmon Treaty of 1985
and in part by the State of Alashka.
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OBJECTIVES

Overall objectives of the 1387 Cherma River chincok salmor study

were tao determinzg timivg and magnitude of  chirgok  salmorn
ezcapement and ta estimate the proportion of the spawning
population obsevrved by a peak aerial cernsus. The following

gpecific objectives were identified:

1. Estimate +the size of the Chena River chinook salmon
spawning populaticr usimg mark and recapture methods.

fix

Estimate the oraportion of the +total Chema River
chinmok salmorn sscapement represented by an aerial
survey poirnt estimate duwring peakd spawrnirng.

Determine escapement timing of chinook salmon spawners
im the Chera River.

=

4, Estimate the age, sex, amd size composition of chinook
salmon escapement in the Chera River.

S. Support ongoing chinook salmon stock separation studies
based upon srale pattern aralysis (8PA) anmd protein—gel
glectrophoretic amalysis by ocollecting scales  and
tissue/organ samples.

MATERIALS AND METHODS
Test Fishing avd Taoning

Twe mesh size set gill wmets (5-3/4 and B-1/8 inch stretceh
measura) were fished daily at rivermile & of the Chema River to
ocxllect chimnook salmon forr tagginmg (see Figure 1). Three gill
rets were fished: two €0~foot long by 15-foot deep chum salmon
rnets {(8-3/74  intch mesh) and orme 0-foot lomg by 20-foot desep

chinook salmon net (B-1/8 inch mesh). Each ret was consitructed
aof multifilament rylom with half-irch braided fFilamernt core
floatlines . and oval proammet ed floats. L.eadlines were

apprnxima#?ﬂy 110 pourds pey 100 fathoms.

The three rnets  were consistently fished during the same
approximate B-haour periocod (GEIS-1415 hours) seach day to examines
Fum Btiming using catech per unit effort (CPUEY data. Catch per
urit effort was defimed as the mumber of salmon captursd per pill
net hour per net. Additicnal fFishiwg time was periocdically
allocated throughout the tagging peried, particularly during the
peak of the run, to irmsuwre sufficient rnumbers of chinodck salmonm
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were tagged. Daily records were waintaired documerting the
duration of each gill wmet set by mesh size and resulbting catch by
species.

A two—person corew monitored gill rets corbtirually by riverboat.
When a fish was captured in & net, as evidenced by bohbing
corki{s) in the floatlire, the crew pulled alonpgside the met,
removed the fish and placed it into a 30 gallon holding tank in
the riverbaat.

All chirnook and chum salmon (0. keta Walbaum) captured were sexed
by external examinaticm and measured to the mearest T wmillimeters
from mid-eye to fork of tail, A rumbered metal locking jaw tag
was secured to the left jaw of esach chinook salmorn. Inm addition,
each echirook salmor was marked with a combination of adipose and
pelviec finm clips which weould identify its capture ard release
date to within 5 days. Orange spaghetti tags, placed immediately
anterior to the dorsal firn, were also applied to a portion of the
chinoak salmorn released. M chum  salmon were tagoed but the
adipose fin was removed to identify recaptures. The marking
schaedule for chinook salmorn was as follows:

I — 8 July fAdipose plus right and left pelvie finm clip
6 — 10 July Adipose plus right pelvic finm clip
11 - 15 July fAdipose plus left pelvic fim clip
i — 20 July FAdipose fin clip only
21 — 31 July Adiposs plus right and left pelvic finm clips
in additiomn, application of a spaghetti
bag

Upor completion of samplimg {(ard tagging in the case of chirook
salmont, salmon were released approximately 100 yvards upstream of
the test fishing site. B four foot sguare holding pey was
carstructed and uwtilized whenr necessary to ensure Ffish were
released in a vigorous state.

Tag Recovery

Spawrning ground swrveys were conducted daily by riverboat to
axamine chinook salmon carcasses for tags subsegquent to the test
fishing porticon of the study. The spawrning area examined was
from Moose Creek Dam (MCD) to approximately three miles up the
Middle Fork river. All chivncoock salmon carcasses were collected
uging long harndled spears, examined for tags and fin clips, sexed
by external examinatiorn, arnd measwred from mid-eye to fork of
tail to the wmearest I millimeters. All ftags were removed and bhe
date, recovery locatiorn, tag rnumber, and fivw clip combination
carefully recorded for sach fish.

ARdditiovmal bicological sampling assoeciated with spawning ground
surveys included collecting scales (3 per figh) from a subsample
of B350 chinoock salmon to estimate age compositionm of  the
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escapemarnt and o provide samples for use in subseguernt stock
separation studies based uporm SPA (Merritt et al. In press).
Fraom the subsample of &350 chirnook salmon, tissue/organ samples
(eye, heart, liver, and muscle) were collected on 150 fish with
assigtarnce of the U.S5. Fish and Wildlife Service (USFWS) for
subsequent use in geretic stock idevtification studies (GSI1).
The dowvsal fin and & small section of spine was alse collected
froom 0 of  the welectrophoretic samples for  subseqguent aging.
Results associated with 8PA and GBI sampling as well as fin and
vertaebrae ol lecticon will bhe reported at a later date,

Hopulaticon Estimate

R population  estimate of chinook salwon was made using an
adjusted Petersev estimator which gives am unbiased estimate in
mast situaticons  (Chapmanm 1951, cited in Ricker 1979). Its
variance was caleualated as per Seber (1388) @
Popnpiation was estimated as:
N = (i + 1) (2 + 1)/¢R + 13y — 1
Its variance was estimated as:

VNG = (M + 1)(C + 1)(C — RY(M — RY/((R + 1)& (R + 2))

Where: ™

i

Size of population at time of tagging
Mumber of fish marked

Mumber examivied for marks

Mumber of recaptured marbs

i1

il X

Approximate 98% confidemce limits for the population estimate
ware determinecd as follows:

NOO(3) 1,98 (VIND®

Although gill! rets are known to be very size selective (Ricker
1973), carcass surveys comducted through time are thought wmot to
b selective, albeit availabhility of carcasses could differ
hetweer sexes duwe to differernt spawning behavior and redd deferse

resulting in different carcass wash-out patterrns.

To evaluate the effect of marking ard recapbturing with selective
gear, gosdress—of-fit tests (Chi-sguare} were conducted to detect
signi ficarnt differernces in the recovery rate awong different
length catepgories o betwoen sexes. Further, to investigate if
Tish passed Ythe tagping site outside the taggivnmg period, a
goatlness-—of-Ffit test was conducted to detect differerces in the
recovery rate among recovery strata. All Chi-square tests were
covciusted at the o = 0.05 level of significarnce.
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Rerial Survevys

Attempts were made to survey the Cherna River spawning areas by
single engine, fixed-wing alrcraft throughout the chinook salmon
spawning seascn. The number of live and dead salmon by species
was trecorded as well as suwvey conditions and overall survey
effectiveress (i.e., a subgective ratinmg of overall survey
guality as good, fairy, or poord {(Bartorn 1987h).  Counts wers
recorded by river index area for each survey flown:

« Dowrnstyeam of MCD

» MCD to conmfluernce of South Fork

« Corflusrnce of South Fork to confluernce of Middle Fork

. Confluence of Middle Fork to confluence of West Fork

« Middle Fork from mouth upstream o confluence o=f Munson v

The primary index area for assessing whether o mot the cohirook
salmon escapement abjective (1,000 - 1,700) is met in the Chena
River is that portion of the mainstem river between MCD and
confluence of the Middle Fork, The esscapement ochiective is based
upon aerial survey index estimates which do rot  represent total
escapement, but do reflect annual spawner abundance trerds wheén
using standard swvey methods under acceptable survey conditioms,

RESULTS

Tegt Fishing avd Tannimg

The firset report of chinook salmon present in the Chena River was
orr 29 Jurne by Sport Fish Division persormel when one was observed
mear rivermile 13 (R.A. £1ark, HDF &3, Fairbarbks, paersornal
communicat iconl. Test Fishing with gill wets was initiated at
rivermile 16 on 1 July and termimated on 31 July. fAipart from 3
arnd 5 July when no fishing was conducted, gill nrets wersa
consistently fished mach day duwring the Vstandard" B-howr period
to examine run timing. As catches started to build in late July,
Fishing time was increased to 12 to 20 hours per day. A total of
524 chinogk and 1904 chuam salmon were captuwred (Table I oand
Appendix A). Dther species captured duaring the tagoging portion
of the studies irncluded £ sheefish {Etencdus leucichthys
Pallas).

The small mesh or chum gear was @ffective in capbwing  both chun
arnd chinook salmon. This gear accounted for 25% of the chinocok
salmorn captured and 92% of the chum salmon captured. Howeavery, of
the chimook salmon captured, 759% were males while 68% of the chum
salmor captured in small mesh gear were nales. The larger,



Table 1. Daily catches of chinook and chum salmon in test gill nets in the Chena River, July 1987. a

Approx Chinook Salmon Catch ' Chum Salmeon Catches

Net Sites HOUPS  s-cmm e meeeme e i Remarks =~ sr-eeeseeeeeeeeneiaoioiiall Remarks
Date Fished Fished Male Female Total Cum. Male Femate Total Cum,
01-Jdul 1,2,3 2 3 0 0 0 0 0 0 0
02-Jut 1,2,3 8 2 0 2 2 0 0 0 0
03-Jul 1,2,3 0 2 0 0
04-Jul 1,2,3 & 0 0 0 2 0 1] 0 0
05-sul  1,2.3 0 2 0 0
06~ dul 1,2,3 8 5 0 5 7 0 0 0 ¢
07-Jul 1,2,3 14 7 5 12 (8) 19 1 mort 0 0 0 0
08-qul  1,2,3 8 B8 8 16 35 0 0 0 0
09-dul  1,2.3 8 6 5 11 46 1 mort 0 0 0 o
10-dul 1,23 8 5 2 7 53 1 2 3 3
TT-Jul 1,2,3 8 5 5 10 63 1 1 2 5
12-dul  1,2,3 8 18 6 2 a7 0 0 0 5
13-Jul 1.2,3 8 7 7 14 101 0 0 0 5
14-dul 1,2,3 13 10 4 1% 12y 115 2 ¢ 2 7
15-dul 1.2,3 8 & 2 é 121 1 0 1 8
16-Jul b 2,3,4 8 3 1 4 125 0 Q 0 3
17-dul b 2,3,4 8 & 1 S 134 1 1 2 10
18-dul b 2,3,4 8 & 3 7 137 3 0 3 13
19-dul 1,2,3 a & 2 8 145 1 recap 1 0 1 14
20-Jul 1,2,3 12 17 9 26 (200 1N 1 sheefish 5 2 7 (3 21 1 mort
21-Jul 1,2,3 20 41 36 77 (31) 248 2 mort,1 recap 10 1 21 (6} 42
22-Jul 1,2,3 16 31 23 54 (24) 302 1 sheefish 4 3 73 49 1 mort
23-Jul 1,2,3 12 18 17 35 (25 337 1 mort 5 1 6 (3 55
24-Jul 1,2,3 8 10 7 17 354 4 4 8 63 1 mort
25-Jul b 1,2,3,4 12 30 20 50 (36) 404 1 mort 1" 3 14 (8) 7
26-Jul b 2 9 3 10 13 (13 417 1 0 1 78
2f-Jul b 2 3 ) 12 18 435 0 0 0 78
28-Jul b 2,3,4 8 12 31 43 478 2 0 2 80
29-Jul b 2,4 8 5 16 21 499 5 0 5 85
30-Jul 2,34 8 4 12 16 515 9 I 13 98
31-dul 2,3,4 8 3 3 9 524 5 1 3 104
Totals 270 274 250 524 6 mort,2 recap 71 3 - 104 3 mort

a Number of chinook salmon successfully tagged and released (517) equals cumulative catch minus 6 mortalities and 1 fish which escaped
prior to tag application. Numbers in parentheses indicate chinook salmon captured during the 8-hour pericd of approx. 0615-1415 hrs.
b Days on which high water affected number, location and duration of nets fished.



chinook gear captured 79%  of the chivnocok salmorn, of which 45%
were males. Only 8 chum salmon (7 males and 1 female) wers
captured with large mesh gear.

Test net recaptures amcunted to only € chirnook and no chum salmon
during the tagging portion of the study. Daotumented mortalities
were & ochinmook {1.1%Y and 3 chum (2,94 salmoar.  One chinook
salmon escaped prior to tapg applicatior.

All chirnomok salmon captured were measured and sexed. The male to
female ratio was 1.00:0,91 (52% males; 48% females). While there
was some overlap in the length frequency distributiorns of chinook
salmon catches from the two mesh-sized gill rets, the larger mesh
size captured & greater proporticon of larger fish (Figures 2 and
3. A fotal of BLI7 chirnocok salmon were successfully tagped, fin-
clipped and released throughout the pericd 1-31 July with the
first release made on £ July. The riumber of chum zalmon which
were sexed, measured, fin—clipped and released totaled 101 (68%
malesy 324 females).

Two periocds of hiph water affected test-rnetting (Figure 4 and
Appendix B). The first pericd lasted 2 days {16—-18 July) when
increased river discharge temporarily destroyed the eddy at site
1, where a small mesh ret was being fished. Consequently, that
net was relocated to site 4 (see Figure 1). The second period of
high water ocourred from E5-3239 July and was accompanied by
excessive amounts of floating debris.  The locatiom and amournt of
s=mall mesh gear which could be fished was agaiv hampered on these
daysa.

Tan Recovery

Portions of the Chena River salmon spawning grounds were edxamined
daily fram 4—-19 August. Three complete suwrveys were conducted of
the spawning grounds betweesn MEOD (rivermile 45) avnd approximately
2 rivermiles up the Middle Fovk river (rivermile 100). R total '
of 1,188 chinoock salmon carcasses was examimed for taps and fin-
clips. Lergths were measured on 1,023 of these fish and sex
recorded for 1,030, while 136 were neither sexed rnor measdred due
to their state of decomposition. A subsample of 631 Fish were
scale sampled for subsequent aging. The male fto Temale ratio
from all chinook salmon sxamined on carcass suweveys (no = 1, 030)
was 1.00:1.35 (42. 5% males; S57.5% females).

Scale ape determinaticn from S60 readable , scales indicated that
chinomk salmorn  were represented by € age groups from 4 brocd
years (Table 2). The male to female ratioc For the ageable
samples {(n = 560) was 1.00:1.38 (42% wmales; IS8% femnales),
basically the same as that for all carcasses examined.

Sexual dimorphism in size of Chema River chirook salmon is
illustrated in Table 2 which shows females to be gererally larger

8
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Yable 2, Age and sex composition of chinook salmon carcase samples in the Chena River, 1987.

1983 1982 1981 1980
Sample  mmssssses ssssusuoo mmssssssssssessesios mesdsso-coccono-on--
Size 1.2 1.3 1.4 2.3 1.5 2.4 Total
325 Females 0.2 1.2 49.6 a.0 6.6 0.4 58.0
235 Males 2.7 1.8 25.7 0.4 1.4 0.0 42.0
560 Combined 2.9 13.0 7.3 0.4 8.0 0.4 100.0
SE 22.37 5.88 2.76 22.50 9.03 2.50

a Age is designated as European: number of freshwater annuli followed by number of saltwater annuii.
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Table 3. Mean tength at age of chinook salmon carcass samples in the Chena River, 1987. a

1983 1982 1981 1980
1.2 1.3 1.4 2.3 1.5 2.4 Total
FEMALE
Length 870 732 868 Q 909 863
SE 0 23.48 2.61 - 8.63 2.50
Sample Size 1 7 278 ¢ 37 2 325 (58.0%
MALE
Length 542 701 853 693 938 0
SE .62 5.94 6.26 22.50 31.92 -
Sample Size 15 66 tah 2 8 o 235 (42.0%)

560 (100%)

a Mid-eye to_fork of tail length in millimeters.
b Age is designated as European: number of freshwater annuli followed by number of saltwater annuli.
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than males for a given age. Figurse 5 preserts length freguerncy
distribubionsg Feom Carcass SUrvEYS.

A total of 25 marked chinomok salmon (42 males and 53 females) was
recoverad) 73 with at  least ome tag in place and 20 which had
lost tags but were identified by fim-clips. Tag loss was
estimated at E7% for jJaw tags, 304 for spaghetti tags, and
approximately 13% for fish which had lost  both  tag types.
Appraximately 81% anmd 784 of the fish which lost jaw tags and
spaghetti tags, respectively, were males, MBr additional B8 marhked
fish were reported by sport fishermen but these results were ot
included when gemerating bthe population sstimate as creesel census
data were not collected from the Cherna River sport fishery in
1987 from which Lo estimate total sport harvest.

Populaticon Estimate

A total of S17 chinook salmon was marked and released over the
pericd Z-31  July of which 93 were subsequently recovered from an
examinaticon of 1,186 carcasses on the spawning ground  during the
period 4-13 August. No significant difference (.03) was detected
in the rate of recovery among length catepories (Chi-square =

Z.11, df = 1) o betwesen sexes (Chi-sguare = 2.71, df = 1;.
Thus, Lthere was rmo need to stratify by sex or size in deriving-a
population estimate. Lerngth freguency distribution of chinook

salmon capbtuwed in test gill wnets was mirrored by lerngth
Freguantcy distribution of chincok salmon carcasses (Figure E).

Recovery effort must be of a duration to gompletely cover the
spawning pericd, The recovery rate inoreased from 9% on 4 Ougust
to & high of 12% ow 7 Augusti decreased ta 6% on 10 Pugust and
ramnained near that level throupgh 14 August; was O on 17 and 18
PBugusty armd reached £%4 agai;m o 19 August (Table 4). No
sipnificant difference (003) was detected in recovery rates
Lhrough time (Chi-sguare = 18,45, df = 9) (Tabhle 3). Further, no
sigmificant differernce (.08) was detected in the rate of recovery
for wmales (Chi-sguare = 0,019, df = 1) or females (Chi-square =
0,028, df = 1) betweper the upper arnd lower halves of the spawning
prouncs examined, sugpesting a thorough mixing of tapged fish.

A significarnt differernce (.09 was detected, however, ivn the rate
of recovery by release strata (Chi-square = 11.77, df = 3} with
recovery rate for fish tagged during the early povtion of the run
being less than expected (Tahle 6&). This suggests that tag
application may have begn disproportiornate to ruwm strength oo the
nrlikely possibility that early arriving fish wmay have alsao
gpawned in othey areas of the draivane which were riot included in
TRCOVErY SUrVEeYS. Recause of the relative low number of tags
applied prior  to 30 July together with the low number recovered
Froom that period, a population estimate stratified by time was
not attempbed.
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Figure 6. Comparison of length frequency distributions of
' chinook salmon captured at rivermile 16 (1-31 July)
and chinook salmon carcasses recovered (4-19 August)
in the Chena River, 1987.
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Table 4. Number of chinook salmon tagged and sampled for tags in the Chena River by release and recovery date, 1987.

Release Marked Fish Recovered Daily Recoveries of Tagged Chinock Salmon (4-19 August)

Strata Total  remmcemmmoremereeieen meme e s ma b are e e iredcmsemeiicceboebe-ssti-ca--rEecasme-esamesmmasana= Recovery

{July) Released Clipped a With Tags 4 5 6 7 8 9 10 1" 12 13 14 15 16 17 18 19 Total Rate (RR)

2 2 0 0 0.00

3 [{1)] 0 0 .

4 0 0 0 --

5 0 0 .-

& 5 1 1 1 0.20

7 11 i 1 1. 0.G9

8 16 (2) 0 0 0.00

9 10 1 1 1 g.10

10 7 0 4] 0.00

1 10 0 0 0.00

12 24 0 0 0.00

13 14 5) G 0 0.00

14 14 1 1 1 0.07

15 6 0 0 0.00

16 4 0 0 0.00

17 5 1} 0 0.00

18 7 (2) 0 1] 0.00

19 8 3 1 1 1 3 0.38

20 26 1 1 1 0.04

21 T4 18 1 3 3 4 2 2 1 2 18 0.24

22 54 10 2 2 L 2 1 1 1 10 0.19

g 23 34 7 1 2 3 1 7 0.21

24 17 3 2 1 1 1 5 0.29

25 49 8 & 2 2 3 0.1

26 13 (D 3 1 2 3 6.23

27 18 3 1 1 1 3 0.7

28 43 é 1 1 2 1 1 [ 0.14

29 21 3 1 2 3 0.14

30 16 4 3 1 4 0.25

31 9 0 0 0.00

Total Released 517 : 0.15

Total Tags Recovered 75 8 8 12 16 4 - 4 6 - 3 10 - - 0 0 4 75 (15% RR)
Total Clipped Recovered 20 2 3 0 8 4 - 0 0 - o 3 - - 0 ¢ 0 20

Total Marked Recovered 10 1 12 24 8 - 4 6 - 3 13 - - 0 0 4 95 (18% RR}
Total Urmarked Recovered 101 131 116 169 67 - 59 101 - 7% 162 - - 1 37 58 1,091
Total Sampted for Tags 111 142 128 193 7™ - 63 107 - 8 I - - 11 37 & 1,18
Recovery Rate (using tagged fish) 0.07 0.06 0.09 0.08 0.05 - 0.06 0.06 - 0.04 0.06 - - 0.00 0.00 0.06 0.06
Recovery Rate (using all marked fish) 0.09 0.08 0.09 0.12 0.M - 0.06 0.06 - 0.04 0.07 - - 0.00 0.00 0.06 0.08

a Chincok salmon carcasses recovered which had lost tags but were identified as a marked fish by various fin clip combinations.
Number in parentheses indicates marked fish recovered which were tagged by release strata, based upon fin clip combinations:

1-5 July Adipose plus right and left pelvic fin clip
6-10 July Adipose plus right pelvic fin clip
11-15 duly Adipose plus left pelvic fin clip
16-20 July Adipose fin clip only
21-31 July Adipose plus right and left pelvic fin clip and missing (ripped dorsal tissue) spaghetti tag
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Table 5. Goodness-of-fit test for equal probability of capture among recovery strata (4-19 August) for the
1987 Chena River chinook salmon mark-recapture project.

Date of Recovery Strata (4 - 19 August) a

4 5 6 4 8 10 1 13 14 17-19 Total
Total Marked Recovered 10 11 12 24 8 4 6 3 13 4 95
Total Unmarked Recovered 1 131 116 169 67 59 109 79 162 106 1,09
Total Examined for Marks 111 142 128 193 n 63 107 82 175 110 1,186
Recovery Rate 0.09 0.08 0.09 0.12 0.1 0.0& 0.06 0.04 0.07 0.04
Total Chi-square (b) = 0.4+ 001+ 030+ 472+ 0.66+ 0.22+ O0.77+ 1.94+ 0.07 + 2.63 +
0.01+ 0,00+ 0.03+ 041+ 006+ 0.02+ 0.07+ 0,17+ 0.01+ 023 = 1245 ¢

a No carcass surveys were conducted on August 9, 12, 15, or 16.
b Arranged in order of correspondence to the above contingency table.
¢ Non-significant (a = 0.05, Chi-square = 12.45, df = 9).



Table 6. Goodness-of-fit test for equal probabitity of capture among release
strata for the 1987 Chena River chinook salmen mark-recapture project.

pates of Release Strata (July)
1-10 11-15 16-20 21-31 Total

Total Marked Recovered 5 & 6 78 95
Total Marked Not Recovered 46 &2 44 270 422
Total Released 51 68 50 348 517
Recovery Rate 0.10 0.09 0.12 0.22

Total Chi-square (a) = 2.04 + 3.38 + 1.11 + 3.09 +

0.46 + 0.76 + 0.25 + 070 = N.77 b

a Arranged in order of correspondence to the above contingency table.
b Significant (a = 0.05, Chi-sq = 11.77, df = 3)
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Although the smallest chirnook salman captured in test rets in
1987 was only 540 mmy, it is kwnown from 1986 investigations that
mesh sizes used couwld cateh  fish as small as 470 mm (Barbton
i1387a). Ornly one chirnook salmorn was observed on carcass SUrVveyYE
irm 13287 smalley tharn 470 mm. Conseguently, arn adjusted Fetersan
population estimate for Chena River chirncol salmorn escapement in
1987 waws made using all tagged fish and examined carcasses,
regardless of size. Table 7 presemts the chirnook salmon
population estimate of 6,404 with an  approximate 95% conmfidernce
imterval of * 1,103 fish. Rlsa shown for comparison are
population estimates gererated for each sex. The sum of these
two estimates (6,3193) differ by owly 85 fish from the combined
sax estimate.

Berial Survevys

Four aerial surveys were Tlown of the Chema River in 1987 to
gnumerate salmon escapement. Surveys were flown on 20 July, Z4
July, B July ard 4 Augusik. The Ffiret survey on 20 July was
incomplete and rated Yfair" for the areas which were surveyed., £
total of 683 live chinook and 11 chum salmon were observed. The
distribution of chincoold salmon was as follows:

- MCD to South Fork - 338
. Confluerce South Fork to confluence Middle Fork - Z85
«  Upstream of Middle Fork — Not surveyed

The 24 July survey was ivcomplete as only the area betwsen MOD
and the South Fork was surveyed. Survey cornditions were poor a5
a result of heavy cloud cover, rain sgualls, and glara,. Ormly 234
chinock salmon were counted.

The survey orn 28 July was given am overall rating of "poor” due
to turbid water conditions downstream of the confluernce of Middle
Fork river. Only 262 chinook salmon  were enumerated, of which
339 live fish were observed under "good" survey caonditions inm & 4-
9 mile stretch of the mainstem Chema River upstream of the
canfluence of Middle Fork river.

The best survey of the season was obtaired orn 4 Aupust which was
given an overall ratimg of "fair". This less than "good" survey
rating resulted primarily hecause it was estimated that
appraximately 60% of the mid-river charmel was obhscured by dark
stained water downstream of the confluence of the Scuth Fork
river, particularly between MCD arnd Grarnge Hall Road. A total of
1,312 chirook salmon {1, 203 live and 107 dead) was observed:

» MCD to South Fork -~ 788 (384

. Comfluence South Fork to confluence Middle Forbd -~ 458 (354)
iricludes 17 inm lower 1 mile of South Fork

. In Middle Fork upstream to Munson Creek -~ 51 (4%)

Mairmstem Cherna River upstream confluence Middle Flt — 38 (3%)
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Table 7. Population estimate for Chena River chinock salmon, 1987. a

Sampled

Number
Tags
Recovered

Lower
Confidence
Bound b

Upper
Confidence
Bound b

Number
Sex Tagged
Male 268
Females 249
Total

3,158 174,343

3,161 131,255

a Population was estimated as:

and its variance as:

where:

n

N
M
C
R

n

N=C(M+1XC+ DR+ 1M -1
V(N) = (M + 1X(C + 1)(C - RI(H - R)/((R + 1)"2(R + 2))

Population Size
Number Tagged
Number Sampled for Tags
Number Tags Recovered

b A 95% confidence bound with a = 0.05



Weather arnd water conditioms were not  cornducive for corducting
more asrial surveys in 1987 during the chinook salmov spawnirg
SEeasi .

DISCUSSION

It is important to rnote that whereas a larger, combived sex
papulation estimate was obtained for the Cherna River chinoock
salmon  spawning escapement im 1986 (3,085 fish) thanm in 13987
(6,404 Fish),; more females were estimated to have spawned in
19873 on the order of magritude of 600 — 1,400 fish.

The female population estimate in 1986 was 2,343 (X 930) versus

3,161 (£ 7i0) in 19873 a differemce of E18 females. Whern
muitiplying the combined sex population estimate in each year by
the respective sex ratvtio observed during CArcass GUrveys,

resulting female rumbers differ from the indeperndent fFemale
estimates but still fall within respective 95% confidevce bounds.
For example 9,085 % £35% equals &,266 females for 1986 and lies
withivn the 593% confidence bounds of the indeperdent female
estimate for that vear. Likewige, §&,404 % SB%L equals 3,714
females for 1987 and lies wibthinm the 954 confiderce bounds of the
independernt female estimate forr that year. Estimating the rumber
of female spawners present wusing the latter methody, inmdicates
1,448 move females present in 1987 than in 1986,

In tarms of assessing production potential from year to year in a
given chinook salmon styeam, thiz illustrates the importarnce of
kriowirng or obtaining a good estimate of the rnumber of females
which reach the spawning grounds versus krnowing the total wumber
of spawners.

Arral fFluctuwations inm chinook salmon escapenernt sex ratios are
considered to be primarily a function of differernces of age-—at-
maturity between sexes and wvariable year class strength.  Yulon
River chirnook salmon return primarily as 55— arnd 6G~year-olds and
males usuwally dominate age 1.2 while females usually dominate
1. 4. The higher percentage of fegemales ohserved in  the Cherna
River in 1987 as opposed to 1986 alsc reflects good brood year
production from 1881, compourded possibly by a poor brood year
return of males from 1982.

Timing of the Chena River chirncok salmov migratiorn was examined
using an apprcach by Mundy (1382, 1984) ., He developed & time
density model +to describe salmorn migrationm  run timing. The
pattern of the migration is described by the mean date of passage
(a measuwre of the cemtral terderncy) and the standard deviation (a
measure of dispersionl. These statistics are calculated from the
proportion of the total escapement ocouwrring each day. Further,
the median date is the day om which 50% rurn—passage occrurs.
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Owily CRUE data from large mesh gear fished durivg the standard 8-
howr daily period was used to sstimate rum timing. That gear was
the mast corsistently fished; even during periods of high water.
As a resuly the mean day of ruan passage for chinook salmon (sexes
combired) in the Chevna River in 1987 was gstimated to be 22 July
with a stamdard deviation of 6.9 days (Figure 7). It is
imteresting to wote that identical timing results were observed
when using total soaktime CPUE data of the large mesh rets. This
may indicate little differernce in timing by time of day. The
median date of rurn passage alsco fell om 82 July. A wlight
difference in timing by sex was observed using daily 8-hour CPRUE
data from large mesh nets. The mean day For males was 20 July
(8D = 7.0), 3 days earlier thanm for females (83 Julyy 8D = &.3).

Results from the peak aerial census flown om 4 Rugust revealed

the Chena River chirncok salmon escapemernt objective was met in
1987 by the ocourvence of 1,228 fish betweern MCD ang the Middle
Fork river. The total swvey estimate of 1,312 chirook salmon

represents 20.5% of the population estimate of 6,404 Fish. By
comparison, an estimated &E&.4% of the populaticon estimate was
abserved in the Chera River iv 1986. The peak asrial surveys in
both 1987 and 1986 were rated only "fair! and for similar reasons
{(i.8u, 40—E0% of the wmairriver charmmel downstream of  the South
Fark river was obgcured to the cbserver by dark staired water).’

It is 1likely that a higher proportion of the actual population

would be observed on peak surveys givern "good"  survey conditions
(Table 8&). Skaugstad {(In press) reported that a peak aerial

census represented  approximately 404 of the mark and recapture
population estimate made in  the Salcha River in 1987. That
survey was also Flown urder "faivr" survey corditions. Similarly,
38. 6% of the total season escapement passing through a DFO weir
o the Big Salmon River in 1386 was estimated from a peak aerial
survey flown under "fair! cornditions (ADF&G 1986). In 1987,
approxXximately 80% of the Big Salmon River chirnock salmorn welr
cournt (through the date of the survey) was observed orn a pealk

survey flown under "pood! conditions. This survey later praved
to represent T74.8% of the tobtal weir count for the season
(LIB/Canada JTC 1987). SBimilarly, 89% of +the chirnook salmon

conrting tower-—estimated sscapement in the East Fork Arndreafsky
River irn 1387 was observed during a peak aerial census (US/Canada
JTC 1987).

Ivi a 1979 study of the Morice River in British Columbia, Neilson
and Geern (1981) reported that the peal agrial chinook salmon
count represented S2% of the total estimated spawning population
for the season.
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Table B. Comparsion of chinook salmon total estimated spawning populations and the proportion represented by an aerial
census flown during peak of spawning.

Total Aerial Census Percent of

Abundance = ----reemreesaaai--aes Total Estimate

Estimate and Peak Rating by Aerial
Year Location Method a Count (if known) Census Source
1987 Chena River (AK) 6,404  (m/r) 1,312 fair 2D0.5%
1987 Salcha River (AK) 4,771 {m/r) 1,898 fair 39.8% Skaugstad in press
1987 East Fork Andreafsky River (AK) 2,011 (twr) 1,608 good 80.0% Us/Canada JTC 1987
1987 Big Salmon River (Y.T. CAN) 998  (weir) 747 good 74.8% Barton 1987a
1985 Chena River (AK) 9,065 (m/r) 2,031 fair 22.4% Barton 1987h
1986 Big Salmon River (Y.T. CAN) 1,816 (weir) ™ fair 38.6% Barton 1987b
1986 Clear Creek (AK) 108 (weir) 47 poar 43.5% Barton 1987c
1985 Clear Creek (AK) 444 (weir) 77 fair b 17.3% Barton 1987¢
1979 Morice River (B.C. CAN) 2,826 (g9/s) 1,470 52.,0% Neilson and Geen 1981

a Methods are mark and recapture {m/r); tower counts (twr); weir counts (weir); and, population estimated from replicate
ground surveys and stream life (g/s).
b Survey conditions were rated “fair® but timing of survey was late with regards to peak of spawning.
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SUMMARY

A total of S84 chivook armd 104 chum salmom and &
sheaefish were captured with two gill rnet mesh sizes at
rivermile 16 of the Chena River from 1-31 July.
Mortalities were & and 3 for chinoock amd chum salmon
respectively, while 2 chinook arnd wo chum salmorn were

racaptured in test rets.

Bll chinogk salmon captured in test rnets were measured

and sexed. The male ta female ratio was 1.00:0,31. A
total of S17 chirnook salmon was successfully tapoed,
fin—clipped and released. The rumbey of chum salmown

measured, sexed, firn—clipped arnd released totaled 101.
Chum salwon were not tagged.

Chinocok salmon carcass surveys ware oconducted by
riverboat from MCD to approximately 2 rivermiles up the
Middle Fork river daring the pericd 4-19 Auguast. A
gseason  total of 1,186 chincok salmon carcasses was
examined for tags. Lerngths were measured on 1,089 of
these fish and sex recorded for 1, 030,

A total of 95 marked chinook salsorn was recovereds; 75
with tags and 20 iderntified by firn—olips. Tayg loss was
estimated at 27% fooo  jJaw tags, 30% for spaghetti taps
and approximately 13% for fish which had lost  both tap
types. Appraoximately B1% and 78% of the fish which
lost jJaw tapgs and spaghetti tapgsy, respectively, were
males.

The most abundant  age groups of chinocok salmon as
determined from scales were age 1.4 (7%, age 1.3
(13%), and age 1.0 {(8%). D[Both males and females were
dominated by &-year—olde {age 1.4) from the 1981 brood
year, however females domirnated that age group {(45.6%

versus 25, 7%} as well as the 1.5 age group. Males an
the cther hand, dominated the 1.3 age group (18% versus
1%). The male to female rabtioco was 1.00:1.38 (48%

males; S8% females).

N significant differernce (.03)  in probability of
chiﬂqpkzsalmaﬂ recapture was detected hy sex or size
category nor by time o location of recovery.

fn adjusted Petersen populaticon estimate for the 13987
Chera River chirmook salmon escapement was &, 404 with an
approximate 995% confiderce interval of £ 1,103 Fisbh.

The mean and median date of timinmg for the 1987 chinook
salmon run in the Cherna was estimated to e on 82 July.
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A slight difference im timing by sex was observed with
mear dates of 20 and #3 July for males and females,
reshectively.

9. The peak aerial census was made under "fair" survey
canditions on 4 Qupust. A total of 1,318 chirnook
salmoy were  erumerated which represewvts 20. 5% of the
populatiom wstimate. Hased upor the 4 Gugust suwrvey,
the Chera River chinook salnorn escapement objective was
achieved in 1387,

CONCLUSIONS AND RECOMMENDATIONS

The population estimate of &,404 figh i3 comsidered to reflect
the pewveral order of magrnitode of  the 1987 Chera River chiwvonok

salmorn spawning escapement. Whereas, the pegak aerial census
rapresented only 20.9%  of the population estimate, it was
conducted undey "fair" =survey conditiorns. More studies ars

reaeded to define the sctual percerntage acoourted for uander "goodd
survey conditiong since a large proportion of the historical data
base comsists of asrial estimates made urnder such conditions. Tt
i recommended that studies be comtirued iv 1988,

Findinps iwv 1787 revealed little difference between tan loss of
@ither J1aw o spaghetti tags. Thus, it is recommengded that
spaghethi tags Livyy combivation with fin clips) be used in the
Future sinece  less ftime is reguired for tag applicatiorn and less
fish handling stress is incowrred.
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Appendix A, Test gillvet daily catch records by wesh size in the Chena River, July 1987,
Fishing Time
Chincok Salson Chum Balaon
Site Mesh Time Time  Duration Duration

Date Nusber Size Set fulled HMirutes Haurs Maie Female Total Male reeale Totai Aemarks
01-lul 1 573 1W5 1610 a5 1, é& 0 0 0 0 ¢ 0
02-Jul 1 575 064d 1450 4% 8.2 ¢ 0 0 0 9 0
03-Jul 1 - - ¢ 0.0
04-Jul § 5.759 0615 1s15 480 8.0 9 0 0 0 0 0
05-Ju} 1 - - g &0
0h-Jul 1 278 0813 145 430 8.2 2 0 2 0 0 0
OT-Ju) 1 5.7% 06l0 1935 805 154 2 1 3 ¢ 0 0 1 chinook wort
08-Jul t 578 0613 1420 485 8,1 1 a i 0 0 0
09-Jul 1 5.7 0613 1430 495 8.3 { 1 2 0 & ¢
10-Jul 1 579 0B 1420 490 8.2 ¢ 0 0 i i 2 ! chum sort
11-Jul 1 7% 06 1500 483 B.1 i ] 2 0 0 0
12-Ju} 1 578 0605 1415 590 8.2 3 0 3 0 0 0
13-l 1 579 0613 1415 480 8.0 3 0 3 4 0 0
14-Jul 1 573 0l 1305 75 2.3 2 1 3 2 0 2
15Nl {1 575 0830 1440 560 8.3 ] 0 0 0 4 ]
16-Jul 1 - - 0 0,0
17-Jul i - - 0 9.0
18-Jul i - - 0 0.0
19-Jul 1 573 0630 &3 595 8.3 1 0 i 0 0 0 ret fished poorly - hign water
20-Jul 1 35 0610 2400 683 a 1.4 ) { 4 2 0 2 1 sheefish |
21-Jul 1 &7 0001 2205 60 b 2.0 6 4 10 4§ 5 kl t chincok mart: 1 cnincok recap
22-Jul 1 .78  0&&S 2210 953 15.8 4 2 & ] i L 1 sheefish
23-Jul 1 37 0615 1805 710 1l.8 4 ¢ 4 2 £ 3
24-Jul 1 578 0680 1430 % 4.2 3 1 4 3 2 3 1 chuw mort
25-Jul 1 573 0820 1430 430 b2 2 t 3 3 ] 3

1] 11 51 - 17 10 27
01-Jul 2 8.1 1420 1E12 112 1.9 1] 9 3 0 [u} 0
02-Jul 2 B.13 0B 1445 505 8. 4 2 0 2 0 0 0
03-Jul 2 - - 0 0.9
Od-Jul 2 B3 06X a5 485 B 0 ¢ 9 0 ] 0
0F-Jul 2 - - ] 0.0
06-Jut 2 813 060 1420 490 82 2 & 2 0 ] 0
07-Jul 2 A.13 0613 1930 795 13.3 3 3 & bl 0 0
08-Jul 2 813 0630 1428 488 4.1 § 7 11 1] 0 ]
09-Jul 2 813 0Bl0 1435 4935 4.3 1 1 2 0 0 il
10-Jul 2 A.13 08lS 1435 430 8.2 3 2 5 0 0 0
11-Jul 2 B.13 0630 1430 480 8.4 3 5 8 0 0 0
i2-Jul 2 813 0610 145 495 4.3 9 3 14 0 0 ¢
13-Jul 2 a.13 0620 1420 440 B.0 3 7 10 0 G 0
14-jul 2 813 0615 1925 7% 13.2 8 3 11 ¢ 0 ]
15-Jul 2 813 0613 1430 495 B.3 L1 2 B 0 ] 1}
16-Jul 2 813 0620 1435 503 B4 3 i 4 ¢ 0 0 high water
ti-Jul 2 8.13 0840  14%0 £29 8.2 0 1 t 0 0 0
18-Jul 2 813 06810 1420 430 8.2 2 3 5 2 ¢ 2
{9-Jul 2 B3 0R2D 1440 500 8.3 3 2 3 0 0 0 i chinook recap
20~Jul 2 613 O0BI5 2400 B35 c  1L& 7 8 i3 { 0 {
21-Jul 2 &3 0001 2215 {180 d 19.7 29 0 59 [} 1 1 1 chinook escaped untzgned
28-Jul 2 BI3 0820 208 #3 15.8 az 19 41 0 0 &
23-Jul 2 813 0820 181D 710 1.8 8 14 b3 1 ¢ H
24-Jul 2 B13 06l 1435 430 8.2 § 3 9 { 0 1
25-Jul 2 813 0623 24 Jibe 12.8 24 16 40 0 0 0 1 chincolc sort
25-Jutl 2 813 0001 1445 370 9.3 3 10 13 i ] 1 high water
27-Jul 2 A13  0B¥ 16D 483 8.1 6 2 18 0 0 0 high water
28-Jul 2 A13 0615 1445 510 B S5 1: 25 40 9 0 ]
23-Jul 2 813 k20 1815 475 7.9 [ i5 19 i 0 0
30-Jul 2 8.13 06235 1423 580G 8.0 [ il 13 0 0 qa
31-Jul 2 68,13 0620 1430 450 a.2 3 & 3 1 0 [

175 2t7 33 7 1 8

Lontinued-
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Apperdix A.  {p. 2 of 2}

Fishirg Time
Chingok Salmon {hum Salwen
Gite Mesh Time Time  Duration Duration
Date Nugber  Size Set  Pulled Hinutes Hours Male Female Total Male Female Total Remarks
01~Jul 3 5TE 1500 6IS 75 1.3 0 0 0 0 1] 0
02-Jal 3 573 0R4S 1460 475 7.3 ¢ Q ] 0 0 9
03-Jui k] - - ¢ 0.0
04-Jul 3 57 k25 140 485 8.1 0 0 0 0 ¢ 0
05-Jul 3 — - 0 0.0
06-Ju} 3 %7 0605 1413 430 B.2 1 0 1 0 0 1]
07-Jul 3 573 0RO 198 785 13.1 2 1 3 0 0 0
08-Jul 3 575 0825 1432 487 B.1 3 1 ] 0 0 0
09-Jul 3 573 0BOS 1420 495 8.3 L3 K] 7 qQ 0 0 | chinook mort
10-Jul 3 5TE 0B 1430 450 8.2 1 0 1 0 1 H
1i=Jul 3 75 0RAS 1445 480 80 0 0 0 { 1 2
12-Jul 3 373 06l3 1430 4§95 B.3 [ 1 7 0 [} 0
13-dul 3 573 0825 1425 480 8.0 i 0 [ 0 0 0
14-Jul 3 575 0820 1935 795 13,3 0 0 [ 0 0 0
15-Jul 3 5T 060 14L5 485 g1 [+} 0 [ 1 0 1
16-Jul 3 579 B30 1440 430 8.2 Q 0 [ [ 0 ] high water
17-Jul 3 5T 0e30 1480 490 B.2 2 L] 2 0 0 1]
HA 3 575 0BIS 1485 430 8.2 ] 0 ] 1 1 1
19-Ju) 3 575 O0RIT 140 495 8.3 1 0 1 1 0 1
20-Jul 3 T3 020 2400 0 g 11.8 6 1 7 2 g 4 1 chum sort
2i~Jul 3 573 0001 2230 1320h 2.0 [ 2 8 & 5 il 1 chinook mort
22-Jul 3 7 (ely EE 940 5.7 3 2 7 4 2 [ 1 chus sort
23~Jul 3 575 0685 1815 710 11,8 & 3 9 2 0 4 1 ehinook wort
24~Jul 3 57 06l0 1420 490 8.2 3 1 § [t} 2 2
&-ul 3 579 0630 2400 7801 13,0 4 3 7 & 3 9
26-Jul 3 5.7 000 G120 120 2.0 0 ¢ 0 [ 1] 0
27-Jul 3 - - ¢ 0.0
28-Jul 3 - - 0 0.0
29-Jul 3 -— -_— 1} 0.0
30-Jul 3 73 0630 1430 480 8.0 ¢ [} ] 3 2 ]
31-Jul 3 573 0elS 1420 483 8.1 0 0 0 ] 0 ]
51 18 &9 27 18 43
10-Jul 4 813 0710 1140 270 45 1 0 i 0 0 0 net fished poorly
1i-Jui - - 0 4.4
12-Jul - - 0 0.0
13-Jul - - 0 00
14-Jul - - 1] 0.0
15-Jul - - [} 2.0
16-Jul 4 5.73 1010 1430 - B - 4.3 1] ] ] 1] 0 0
17-Jul 4 575 0850 1500 430 g2 2 0 2 1 1 2
18-Jul 4 570 (05 1410 485 8.1 2 a 2 1} 0 0
£3=Jui 4 5,70 0610 1420 430 8.2 { 0 i 0 0 0
20-Jul 4 - - 0 0.0
2l-Jul 4 — - ] 0.9
2e-Jul § - - 0 0.0
23-Jul 4 - - 0 0.0
24-Jul L3 - - 0 0.0
25=Jul . & BT 1440 1730 170 2.8 0 1} 0 2 0 g
26-Jul 4 - - 4] 0.0
27-lul L) - — [} 0.0
28-Jul 4 575 RS 1530 445 4.1 1 2 3 2 ¢ 2 lots of debris
29-Jui 4 ST (RS 1420 473 7.9 { 1 2 3 & ]
30-Jul 4 573 082D 1420 480 8.0 ¢ 1 [ |3 2 8
3t-Jud 4 573 0BT 1438 4% 8.2 0 0 1] & 1 3
] 1) 12 2 4 24
Brand Total 274 250 524 n n 104

a Actual fishing time was 0B10-[413 and 20408400 hrs,
¢ Actual Fishing time was 0001-0325 and 0630-2205 hrs.
Retual Fishing tise was 0615-1425 and 2035-2400 hrs.
d Actual fishing time was 0001-0345 and 0R2D-2215 hrs.
g Actual Fishing time was 0B25-1745 and 2230-2400 hrs.

Lr]
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fetual fishing time was 0001-0110 ard 0625-1443 hrs.
1 Actual fishing time was 0620-1435 and 2025-2400 hrs.
fActual fishing tiwe was 0001-0335 and 0615-2220 hrs.
Actual Fishing time was 0A30-1730 amd 2220-P400 hrs.



Appendix B. Mean daily water discharge in the Chena River as
measured at the USGS guaging station below Moose
Creek Dam, July - August 1987. a

Discharge Discharge
~July (cfs) August (cfs)
1 676 1 1,540
2 628 2 1,670
3 588 3 1,750
4 556 4 1,520
5 537 5 1,320
6 516 6 1,180
7 501 7 1,090
8 486 8 1,050
9 471 9 1,070
10 468 10 1,170
11 462 11 1,120
12 4586 12 1,040
13 459 13 980
14 510 14 955
i5 990 15 1,610
16 1,110 16 2,740
17 1,020 17 2,610
18 860 18 2,410
19 764 19 2,220
20 700 20 2,670
21 636 21 3,380
22 592 22 3,280
23 560 23 2,920
24 700 24 2,550
25 1,500 25 2,280
26 2,500 26 2,040
27 2,000 27 1,820
28 1,670 28 1,670
29 1,330 29 1,540
30 1,200 30 1,450
31 1,210 31 1,450
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