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ABSTRACT 

An expan::'led total o: 201,277 chum salrnor, and 471 king salmon was 


., enumerated as they migrated past the Anvik River tower betweer: June 24 and 

( 
I 

July 19. High \Vater forced termination of the counts on July 19. The post­

·.: spawning churn salmon carcc.ss sample was composed of 78. 9 fJ.?-rcent age 


class 41 and 61 percent males. Male chums predominated in tbe carcass sur­
veys before July 18 and females after that date. 

1 

During aerial and boat surveys, l , 857 klng salmon and 3, 510 chum 
salmon were enumerated in the Saleha River. Six percent of the chum salmon 
and 2 2 percent of the king salmon spawned in the area which would be 
affected hy a break ·in the trans-Alaska hot-oil pipeline. The post-spawning 
king salmon carcass sample was composed of 44 percent 42 age class kings 
and 75 percent males. The chum salmon carcass sample was composed of 53 
percent f~males and 77 percent age class 41 chums. Beaver dams prevented 
king salmon fry, adult chum salmon, and other species from utUizing four out 
of five major Saleha River tributaries. 

A total of 273 king salmon was enumerated .through the Whitehorse, 
Yukon Territory fishway. This was the second lowest escape~ent on record. 
The sample of kings taken for age and sex information was composed of 60 _.-, - - . - .. .. 
}Jt::Jvt::UL HIOJ.t::>:> • .Myt:: 1.,,J.Oi':J>:>t::>:> "-tz-1 :l YVC:Lt:: 1t::p1v.::>t::H•cu uuu U'.:f\J \JJ.U~ ..... VL. ...........':;! .... 


comprised 55 percent of the sample. 

.. 

[J 

·] A total of 403 fall chum salmon were tagged in the Delta River. A 
total of 2, 256 carcasses were examined for marks, and 151 tagged chums 
were recovered during carcass surveys. The average stream life for fall 

J 
ch.urns v.ras 18 days for all three channels~ male ·chums had an avera.ge stream 
life of 15 days and females 21 days. Male chum carcasses predominated in 
the first half of the post-spawning die-off and fernales in the last. This indi. ­
cated that it was probably necessary to sample ovor fli.e entire post-spawning 
di~-off t<? obtain an unbiased estimate of the age and sex composition of a 
spawning population from carcass surveys. There was a significant reduction] in average fecundity from 2,634 eggs in 1973to1,886 eggs per._ female in 1974; 

.. Aerial photographs of the Delta River spawning area, taken d11ring the peak of 

J 
-. 

j 

· sp.:nvning, indi cated that the Peterson tag recovery popula.tfon' estimate was 61 
percent greater than the actual population size. This error was probably the 
result of migraUori of tagged chums out of the spawning area. Major fall churn 
spaV'ming arec:: s were locate-ct b t~e Sheenjek and Chandalar rivers. 

J 
A test fishing site has been mnintained at Flat Island since 1963. The 

19}4. catch per unit effort of 0.26 king salmon per gill net hour for 8-1/_2"· rnesh· 

"_J - vi ­
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1 
gill nets was welJ belov1 th8 8-year averogc and 1973 levels. The catch per 
unit effort of 4 .14 chum sa111;on per gHl nGt hour wu s the second highest on 
record and well above 197 3 levels. Flat Island catches, however, ere affected 
by factors other tJian salmon abundance, including tides, winds, fishing meth...: 
ods and the percentage of the run entering the other two mouths of the Yuko:-i. 

Comrr:ercial and subsistence catches of king salmon in the Yukon drnin­
age ·were at their highest levels since 1968. Catches of other species of sal­

'i mon, primarily chums, were at their highest levels since 1918. 
I 

Aerial surveys in the Yukon drainage enumerated a total of 5, 266 king 
salmon, 7, 008 coho salmon, 356, 140 summer chum salmon and 149, 265 foll 
chum salmon. 

-

l 
- <· 

l 
~ 

J 
.·-1 

J 
J 
:} 

' l .. ­

J 
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JNTROD UCTION 

The Yukon Rive.:, the largest river in Alaska, originates in British 
Columbia within 30 miles of the Gulf of Alaska and flows over 2, 300 mHes 
to its mouth on the Bering Sea draining an area of approximately 330 ,000 
square miles (fi gure 1). All five species of eastern Pacific salmon are 
indige!·1ous to t he river with chur.1 salmon being the most abundant. King 
salmon rank second in abun~ance followed in order by coho, pink, and 
sockeye salmon. The latter two species are found in limited numbers and 
there is no significant fishery :or them. It is believed that the Yukon River 
is the greatest single king c:nd chum· salmon p"roducing system in Alaska. 

Yukon chum salmon are composed of two distinct summer and fall 
stocks. The more abundant summer chums are distinguished in part from 
fall chums by: earlier upstream migration and spawning, utilization of lower 
river spawning areas and smaller body size. 

Figures 2 through 4 are detailed maps of the lower, middle and upper 
portions of the river. As indicated on these maps, the Alaskan portion of the 
drainage is divided into six statistical areas for commercial fishery manage­
ment and regulatory purposes. The major commercial fisheries are found in 
the lower 150 miles. Limited commercial fishing is widely dispersed over 

of the Yukon and Tanana rivers are closed to commercial fishing. 

The current Yukon River P.nadromous Fish Investigations were initiated 
in 1972 to determine: (1) The size and effect of commercial and subsistencis 
harvests on the various stocks of king and· chum salmon; (2) develop estimates 
or indices of the magnitudes and quality of king and chum salmon runs and 
escapements; and (3) relate collected data to long-term trends in the salmon 
stocks and evaluate management procedures needed to maintain salmon at their 
level of maximur1, yield. The project was funded in· part by the Anadromous Fish 
Act . (PL 89-304) from July l, 1974 to June 30, 1975. This report will review all 
the. pertinent data collected during the 1974 field season. In so1-;ie cases, 
comparative data collected prior to the project period are included for refer­
ence. Due to personnel ancl funding limitations, th2 main ernpha sis of the 
progran. was on the main Yukon and a few inportc:nt tributarjes, recognizing 
that other tributaries also contribute large nu~1b3rs of kini; and chum salmon 
to the fishery. 

In 19 7 4, studies were cond uctec1 to develop e stirr.c:: le s or indices of 
the mag nit ude of bng and chum salmon escapements in the Anvik and Saleha 
rivers. King salmon e scapcment through the Whitehorse fishway was enume r ­
ated and san:pled for tho. tenth con[;ecut5ve year. A c01nprehen ...lve program 

- 1 ­
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FIGURE 2. Lower Y1kon River map. 

NORTON SOUND 

50 0 50 
I I I I ~ 

.~ Miles 
~ 
~ I ­ Subdistrict boundaries 

l<..c., ' 

~ 334-10 - Subdistrict 
~ 

~ 
 ~ Tower site 

~ ' ~ 
~~ ~ · ~1'2o\~ /,,..,. t) Paimiut ~~ 

. ~ .. 3ni..3 te---f/ / 


,..-~ JG:--;,----~ J /
Cl R . ~1.. . 
c uss1an 1·1ss1oi· 


Ohogamiut 
 ~~~ogfish Village
./ "-".. ---=··· 



.• .__·~ 

FIGURE 3. Mid-'ukon River map 
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was initiated to study foll chum salmon in the upper Yukon drainage. An 
intensive tag recovery anC: sarr,pling progra:n \\'<.1s co.r,ducted on the fall chum 
population spawning in the Jower Delta Hiver to determjne po~1ulation size 
and basic life h]story data. Extensive aerial surveys were flown to locate 
fall churr: s c:lrnon spawning areas throughout the upper Yukon drainage. 

The rlat Jslan::! te::;t fishing program was continued to provide info-nrn­
tion on the size, composition and ti:.iing of the salmon run be:ore it rec= ches 
the commercial fishery. Aerial surveys were mcde of index streams to provide 
comparative escapement estimates for f::ing, chum and coho salmon. Catch 
stati_stics w€re collected and compiled after each fishing period to provide 
timely information on salmon abundance and fishi.ng effort. 

CATCH STATISTICS 

Methods 

Yukon River commercial fishery catch statistics are recorded on fish 
tickets when the fish are purchased from the fishermen. The fish tickets are 
collected from the processors by Department personnel soon after the end of 
each fishing period. From these tickets total catch, catch per unit effort and 
number of fishermen are compiled and recorded on a master sheet. Thes~ data 
are readily available to compare with previous years' cntches and allow the 

. . . 
.&. un.'"".L.a. u.i.~u .1.uu.1..u...1.':.;j\,,..-Ul"-'~il\. J.,.1.1.\,,.IL\.J':j.L.:JL u ... .L.11UU1VJ.lU1'. L.V JUU1'.V UJU,lJ,O'Jt:'UJCJll. UCVJ..:>.1Ul.l.:>. 

In addition to commercial fishing a consjderable number of salmon are 
taken for subsistence use on the Yukon River. Each year Department personnel 
conduc·t a survey by boat and aircraft of the entire river, stopping at each 
village, and interviewing the fishermen to obtain the total number of eac;h 
species taken and other related data. Subsistence calendars are sent to each 
family in the spring on which to record their catch during thG summer fishing 
sea son. Fishermen who are not interviewed on the surveys are sent cc: tch 
questionnaires after the fishing season ends. 

Results 

Commercial and subsistence salmon cvtchE-s for 197 4 are presented in 
Table 1. Du:-jng 19 7 4, the commercial salmon ha :-vest we. s 99 6, 319 as com­
pared to an annual average of 441,180 during 1969-1973. Commercial fishing 
effo1i: in terms of registered fishing vessels incret.1sed SS percent from 498 in 
1969 to 770 in 1974. The majority of the commercial fis_hermcn are Eskimo and 
Indian residents of the draj.nage who uss small (1 G-20 foot) outboard-powered 
sk iffs to operate gill nets and fishwhcels, 

- 6 ­
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Table 1. Commercial and subsistence catches, Yukon River, 1974.!/. 

Commercial Su!:>sistence Total 
.§.Eecjes catch catch catch 

King 99I116 20,565 119,681 

Coho 16,825 16,825 

Chum 880,378 29i ,102Y 1,171,480 

1/ Include small numbers taken in Yukon Territory, Canada. 


·l 
 'lJ Includes small numbers of coho and pink salmon. 


Although the subsistence salmon fishery had declined in importance 
in recent years, the subsistence catch increased significantly in 19 74. In 
1974 the salmon harvest was 311,667. compared to an. avernge annual harvest 
- .c ,, 't r n r ~ _, . ..-.! __ _ , " r" , n ,.., "' ,. .. -· , _ , , , ' , , , . 
--	 __ ....,_ ,_..,. -.--••~ --'"'- _..,, '-'• .._ .. _..,,, .... _...... ... _ ._,,_ ..... _ .... __ .......... _ ... V.&.~ "°A4.'--' ~\.A.//J.JV ... ~~~ ...... ~..._. 


and commercial cutch data are prelimi!lary and fini71 catches may vary slightly 
from these figures. 	 · 

AERIAL SURVEYS 

Because of the vast distances invplved ano the large number of sal ­
mon spawning streams in the Yukon River system, salmon escapements are 

-· 	 primarily documented by the aerie.! survey method. Index streams are chosen 
which are felt to be indicative of overall escapement in that area of the Yukon 
basin. During peak of spawning, when water and light conditio_ns are optimum· 

·for viewing, these streams are surveyed by Department biologists in single 
· 	 engi112 aircraft. \1\1hile not precise, aerial surveys are an_important man?gE­

meht lool when no other means of assessing escaperne nts are availc.ble. 
Salmon escapement data ·obtained throughout the drainage in 197 4 is pre­
s~nted in Appendix Table l. Annual king and chum salmon escapement data 
are presen ted. in Appendix Tables 2 and 3 respectively . 

Aeriel s urveys in the Yukon Rive r drainage enu:r.erated a total of 5 ,·266. 
k ing s ulmon, 7,008 colw salmon, 356,140 summer chum salmon__ and 14.9,265 

- 7 ­

Combined species 996,319 	 311,667 1,307,986 
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fall chum sal; ~1on. 

A!\VIK RIVER SALMON ESCAPEMENT STUDII:S 

Introduction 

For the tl ird consecu'.Jve year a salmon enumeration project was con­
ducted to yield indices to the magnitude of king and summer chum salmon 
escapements jn the Anvik River system (Figure 5). The objectives of this 
project were to: (1) determine the daily and sea.sonal timing and magnitude 
of the salmon runs, (2) evaluate aerfal survey methods by comparing aerial 
survey estimates with tower counts, (3) determine age, sex and size compo­
sition of the king and chum salmon escapement, (4) determine if there is a 
difference in the timing of the post-spawning die-off between male and female 
salmon, (5) evaluate an 18-hour counting period and (6) measure climatological 
and hydrological data. 

Due to funding limitations in 1974, it was necessary to reduce the 
daily counting period from 24 to 18 hours. A decision was made to count 
during those hours in which the greatest percentage of chum migration was 
documented in 1973: 12 midnight to 0700, 1300-12 midnight. In 1973 these 
hours included 81 percent of the chum and 7 3 percent of the king salmon daily 

• .1 "-!- . . , _ .a..1 . ' - nt. 1• .. . , . 1 /.,n.-,n\ _, __ _, _, _ _ ... _ _, .1..1 _.a...._, _ _, _ _,,
.,A• .... ':;1•--•-•• .t"''"'_ .. ......... _ ..__,,_..,. _ .. ....,._ ... __ A.JJ .._ ... ,.,,,... ... - , .... _,""I.., ...._ ... _____ .,. •..,.......,.,.,...,., _ __ ..,..,.J 


migration pattern for chum salmon did not change significantly from year to 
year. 

Methods and Materials

J 
J 

A 22-foot prefabricated aluminum tower was erected on the east bank 
of the Anvik River ahout 5-1/2 river miles upstream from its confluence with 
the.Yellow River (Figure 6). An 80-foot weir was constructed out from the 
west bank r directly opposite the tower I to direct the salmon into the area 
which could be readily observed from the tovrer . 

.. 1 
A pov\Yer line, incorporating four 300-watt light bulbs housed in 18­

. 	 inch diameter reflectors, was strung 2cross the river to provide ilJ.urninatbn 
during darkness. A 1500-watt generator provided electric current for the 
lights. 

A background panel was proviG.ed by laying cin 80-·foot x 3-foot panel 
of herculitc upholster cloth across the strnc.m bottorn between the tow·e r cind 
the weir. The panel \Vas attc::;ched to a cable nmn:lnCJ across the bottom and 
wejghted down with sandb3gs. 

- 8 ­

http:pro�Jid.ed


I • 

' ' 
: , 

Figure 5. Anvik. River M~p ! 

'! · 

·h : 
-· ~ 

r 
~· 

Swift River 

1 
(1 

l 2 3 4 
! ! --1~i,~ag~ of roL·

Anvik ~ L~: · 
: Cl -J ' Mile; . 

Yukon River 




~~ 
S\'11 ft R1 ver 

- l 0 -

Figure 6. Anvik River map, Swift River 
to Yellow River. 

] 


0 

1 


"J 

_J 

.( 

. ! 
1 1/2 0 l 

! Miles 



A ihrne-man crew began 18-hour counting operations on June 24. Ope.r­
ations were terminated on July 19 because of high water. Each crew member 
enumerated salmon for two 3-hour periods each day. No counts were made 
between 0700 and 1300 hours. Counts were recorded for both hourly totuls 
and the first 10 minutes of each hour. Salmon sv:imming downstream were sub­
tracted from the upstream migrci.nts to obtain u net count. 

Missing hourly counts were estimated by computing the percentage (P) 
of the total count made during the missing hour(s) for all other days over the 
entir_e season. This percentage (P) was subtracted from 100 percent (1-P) and 
divided into the daily count (A) to produce an expanded 18-hour total (E) or: 

A = E
1-P 

Hourly counts were calculated by taking the' same percentage (P) of the expanded 
daily total and substituting it for the missing hourly counts (Appendix Table 4). 
The 1974 daily 18-hour count was then expanded by 27 percent for king and 19 
percent for chum to give a 24-hour total. 

The size of king salmon passing the tower v...as estimated by comparison 
with models attached to the background panel. The size classifications were 
<SO cm (trout size), 50-60 cm (chum size), 60-80 cm (average king), arid >80 

and age composition of the Anvik king salmon e scapernent. 

Carcass sampling and enumeration surveys were conducted upstream 

and downstream of the tower site from July ] 1 to July 2 S. A scale smear for 

age determination was taken from each fish examined, the length (mideye to 

fork of tail) mea~ured, and sex .of each carcass was recorded. Spawning 

success was determined by examining the gonads of carcasses. 


No aerial st!fVef could be made of the Anvik River because of high wa-~er 
conditions during the peak of spawning. Climatological information was 
recorded daily. Stream flows and limnologicai data were taken periodically. 

· Results 

Over the period Ju.'1e 24 to July 19, when counting was suspGnded due 
to high water, an expanded seasonal total of 201,277 chum salmon, 471 king 
salmon, and 167 pi.nk salmon was enumerated past the Anvik River tower (Table 
2, Appendix Tables 5 & 6). Estimates of hourly counts made from HJ-minute 
counts (expanded by 6) were wHhi 8 percent of the seci sonal total for cJrnrn 
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Table 2. Daily expanded saJmon counts, Anvik River.!/. · 

1974 

King Churn 

Date 

June 24 
25 
-26 
27 
28 
29 
30 

July 1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
l~ 
14 
15 
16 
17 
18 
l9 

No. 

3 
0 
0 
0 
0 
0 
0 
1 
3 

13 
13 
20 
22 
38 
20 
27 
70 
32 
14 
13 
28 
69 
29 
19 
38 

% Total 

. 6 
0 
0 
0 
0 
0 
0 

.6 
2.8 
2.8 
4.2 
4.6 
8.0 
4.2 
5.7 

14. 9 
6:7 
2.9 
2.8 
5.9 

14.6 
6.1 
4.0 
8.0 

No. % Total 

1,166 . 5 
1,639 .8 

. 3 I 001 1.5 
2,410 1. 2 
2,736 1. 3 
4,216 2.1 
5, 711 2.8 
7,185 3.6 
8,243 4.1 

10,860 5.4 
14,868 7.4 
12,627 6.3 
13,981 . 6.9 
10,704 5.3 
9,538 4.7 
9,488 4.7 

l::S,:lbb b.b 
7,572 3.8 
8,494 4.2 

11, 731 5.8 
14,967 7.4 
14,397 7.2 

4,511 2.2 
3,237 1. 6 
2,691 1. 3 
2,047 1. 0 

Total 471 100.0 ·201,277 100.0 

l/ Expansion figures: King: ·1. 27 
Chu'.""n: 1.19 
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salmon and 16 percent _for king salmon (Table 3). 

The summ8r chum migration peaked d uring July 4 through July 15 a nd 
king sulmon migration peaked on July 10 and 1 S (Figl'.re 7). The daily c hum 
migration, during the 18 hours counted, was greatest from 2100 to 0400 hours 
and the king migration from 1300 to 1700 hours (Figures 8 and 9). 

The 402 chum salmon carcasses sampled were composed of 61 percent.. 
! males. Age classes 31 to 61 llwere represented with age class 41 fish com­
( prising 78 .9 percent of the sample (Tabie 4). Male ch-..Ims composed the 

greatest percentage of the sample before July 18 and females comprised a 
greater percentage after that date (Table S). 

Ninety-eight percent of the female and 94 percent of the male chum 
carcasses examined were partially or co.mpletely spent. An average of 46 
eggs were retained per female (Table 6). · 

Based on ·size estimates made from the tower, the net upstream migra­
tion of king salmon was composed of 1. 4 percent less than 50 cm in length, 
34. 4 percent between SO to 60 cm, 41. 9 percent between 60 and 80 cm, and 
22. 3 percent over 80 cm. 

Climatological and limnological data are presented in Appendix Table 
I 

.. ) 

J Discussion 

The 1974 expanded seasonal totals· for chum and king salmon were the . 
' highest and lowest counts respectively in the 3 years the project has been~ 

conducted. Both of the totals would probably have been greater if high water 
had not forced suspension of the counts on July 19. In 1972, 4. 6 percent of

0 the _expanded total chum migration and 36. 6 percer-.t of the king migration 
passed the Anvik tower after July 19 (Le bida I 19 7 2) . In 19 7 3 I 4 . 1 percent of the 
chums and 41 ~ 5 percent of the kings passed the tower after July 19 (Trasky,

_l 1973). In view of this data, the expandod count for 1974 probably included 
most of the chum sctlmon. The expanded king salmon count may have been as 

· much as 40 percent greater if counting could have been continued through July 
31. 

1 
.!/ 	 Gilbert-Rich Formula - Total years of life at maturity (large type) - year 

of life at outmigration from fresh \Nater (subscript) . 
. 	( 

I - 13 ­
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Table 3. Compariscn of hourly counts estimated from 10-minute counts (exoanded by 6)
with unexpanded hourly cot.:nts, l\nv·i k Rivc:r. 1974 

Chums }~i r QS 

10 nin. actual -----ru r.:1 n • eyr~ld nrf ~.C t ' . ··:exrr!ndr:d 	 " ,· ... '- .._ 

June 	2L', 11~ 684 542 2 
25 180 1 ,08'- 982 
26 40'1 2,424 2,522 
27 269 1,614 2,025 
28 427 2,552 2,299 
29 690 4, 140 3,543 
30 638 3,828 4,799 

July 	 l l ,0:,9 . 6' 234 6,038 l 
2 1,093 6,558 6,927 l 6 2 
3 1,693 10, 158 9,126 l 6 10 
4 1\966 11'796 12,494 5 · 30 10 
5 2,264 13,584 10,611 4 24 16 
6 2,055 12,330 11,749 8 48 17 
7 1.494 8,964 8,995 ·2 12 30 
8 1,689 10' 134 8,015 5 30 16.1 9 .l , 790 10, 740 7,973 l 6 21 

10 1,937 11,622 11 '139 15 90 55 
11 1'126 6~756 6,064 3 18 19 
12 1,080 6 ,480 6,010 4 24 11 
13 10 
14 1'117 6,702 6 ,981 3 - 18 10 . { - . 
I :J 	 £.,.)'t..) I '+,U::>O IL,U~O I 'TL ::>'+ 
16 728 4,368 3,791 3 18 23 

. 617 509 3 ,·054 2,720 l 15 .-. j 18 291 1, 746 1,923 4 24 . 26 
19 64 384 387 

27,000 162,000 lfJ9-:-753 67 402 "34B" 

difference 12,247 difference 54 
percentage difference BX percentage difference 16% 

··1 
--

l 
."' "J 

I 

.! 
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Figure 7. DC'ily chu:n and king sc:lrnon migration, Anvik River, 1974. 
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Figure 8. Comparison of hourly mig ·ation patterns for 

. king salmon, Anvik River, 1972-1974. 
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Figure .9. Comparison of hourly 1igration patterns for 151I 
chum salmon, Anvik Ri 1 er, 1972-1974. 
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Table 4. 	 Age, sex and size composition or summer chum salrr.on, CcJrcass 
sample, Anvik River, 1974. 

( 

Ace ClassY 

:-i 31 41 51 61 Tota ts 

Males <:· 

~ Number 12 197 34 2 245 
Percent 3.0 49.0 8.5 . 5 61. 0 
Mean length 

(mm):Y . 520 590 605 570 585 

I Ferriale s 
Number 24 120 12 l 157 
Percent .. 6.0 29.9 3. Q .1 39.0 
~ .... -""" .... ~- ..... ':::t ~ ...... 

(mm) 515 545 . 560 580 540 

.-J 
Combined sexes 

Number 36 317 46 3 402 

Li Percent 9.0 78. 9 -11. 5 • 6 100.0 
Mean length 

0 -
(mm) 515 570 590 --­ 575 570 

__I y - Gilbert-R ich ..formula - Total yec:rs of life at maturity (lc.rge type) - year of life at 
outmigratio::-i from freshwater (subs cript-). · 

All lengi..hs mideye to fork of tail measure ment.J- y 

J 
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Table 5. 	 Comparative sex composition of chum salmon carcass sample by date, Anvik 
_River, 1974 . 

.-! 	 Date of Males Females 
survey No. Percent No. Percent 

July 11 74 27 16 9 

July 12 82 30 24 14 

July 18 65 24 35 20 

July 25 51 19 99 57 

Total 272 	 100 174 100 

· 1 
Table 6. 	 Post-spawning condition of summer chum saJmon, Anvik .Kiver, 

1974. 

· 1 

8 

Spawned Partially Did not Average no. of 
Sex out spent spawn Total ~qs retained per female 

uMales 165 (61 %) 91 {33%) 16 (6%) 272 (100%) 

Females 140 (81 %~ 30 (17%) 3 (2%) 173 (100%) 46 

Totals 305 (69%) 121 (27%) 19 (4%) 445 (100%) 

:· 1 

..l 

_I 

..I 

J 	 - 19 ­



The decision to reduce the daily counting period to 18 hows was par­
tially based on data from other studies which indico te that t he hourly chum 
and kir.g migration pattern did not cha!lgc significu n~Jy from year to year 
(Hurd, 1970). B~sed on 24-hc)Ur counts made in 1973, it was estimated that 
27 percent of the kings and 19 percent of tho chums pa ss~d the tower site

l during the time period 0700 to 1300. Umited data available from 1972 indi­
cated that 21 percent of chum and 25 percent of king migration occurred during 
this time period. 

In Figures 8 and 9 hourly migration patterns for the same 18-hour per­
iod during l!'.'172, 1973 and 1974 are shown for king and chum salmon respectively • 
Slight variations between seasonal migration patterns can be noted..J 

The seasonal chum salmon migration pattern in 1974 was similar to that 

1 

D of 1973 which peaked during July 3-12. The seasonal migration pattern for king 


salmon could not be adequately determined due to early termination of counts. 

In 1973 the king salmon migration peaked during July 17-23. 


Age composition of both 197~ and 1974 carcass samples were similar 
and dominated by the 41 age class;-77 percent in 1973 and 79 percent in 1974. 
The 1974 samplE:: was compcised of 61 percent males compared to 34 percent 
males in 197 3 (Appendix Table 8). The averQge size of chum salmon sampled 
in 1971 \\•as 570 mm and 550 mm in 1973. 

The fact that male chum carcasses predominated_ in the early surveys 
-·· and the females in the latter surveys may be significant since it-indicates that 

in order to obtain an unbiased sex composition from carcasses, it may be neces- . 
sary to sample during the entire post-spawning dieoff. It is recommended that 
this bG investigated further in 1975. 

Since the project was initiated in 1972, very few king salmon carcasses 
have be_en sampled and virtually no data has hPen obtained on the age, sex, . 

-· 	 and size compositicn of the Anvik run. The primary problem has been that 
Anvik Rjver __k ing salmon carcasses are not available in any numbers until the 
first week in August. Funding limitations have made it necessury to terminate 
_the proj_ect before that date. As this i"nfor!Tiation is important in the scientif.i.c 
management of the commercia1 fishery, it is recomrr.ended that a sampling 
cre_v.' be sent in to sample J,.:jng £.almon carcasses after August l, in 1975. __I 

. 	 . 
Due to the lack of comparative data from a. known age and total length 

sample, no age a n.aly sis was made of the estimated siza (total length) of king 
salmon passing the Anvik tower in 1974. In 1974 22.3 p£rcer;t of the king 
salmon observed were in the >80 cm size range, compared t_o 62. 6 percent in 
1973 (J..ipp::m::1ix T~·ble 9). Tl 5s indicates tha.t the p'orU.on of th::; 1974 rP:1 v·ihich 
was observed was composed o f smaller, and possibly your1g_e_r s a lmon tl.an in 
1973. 

- 20 ­
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In 1974, hc.::vy rainfdl and rising water levels forced terminatio;; of 
the project on JtJy 19 when it vn:.1shed out the weir and threatened the count­
ing tower. Since the high water coincided v,·ith the pea:-;: of churn sptnl\ln i ng, 
it is also possible thJt it muy Jwve had a detrimental effect on spowning 
success. 

SALCHJ~ RIV:CR SJ.LMON ESCP.PEMENT STUDIES 

Introd uctio:1

J 

1 

The Saleha River is the most important king and summer chum salmon 
spawning stream in the Tanana River drainage (Figure 3). In 1972 and 1973 
studies were conducted to determine the abundance and distribution of these 
stocks in this river. In 1974 these studies were continued and expanded to 
provide informatipn on aspects of king and chum salmon life history which 
had not bee n investigated in the previous 2 years. 

The objectives of the 1974 studies were: (1) Determine king and summer 
chum salmon abundance and distribution, (2) determine the age, sex, and size 
composition of the king and summer chum salmon escapement, (3) determine if 
there i::; a difference in the timing of the post-spavming dieoff betv.1 een male 
and female salmon, (4) determine the distribution 01: king salmon try in the 
Saleha River tributaries, (5) determine the physical and limnological charac­
teristics of the Saleha River drainage. and (6) locate major open water areas 
during winter months. 

The Saleha River studies are especially timely .and important since 
plans have been finalize.d to build the trans-Ala ska hot-oil pipeline across 
the Saleha and two of its tributaries, Redmond and McCoy creeks, in the fall 
of 1975. In 197t1. teutc-.tive plans were also annou.i1ced to build a natural gas 
pipeline which would eventually cross the Saleha. Because the salmon stocks 
could be damaged by pi.psline construction activiti'es or by breaks in the pipe­
line, acct rate informC:~tio:1 on salrr: on abur.dance and distribution will have to~ I be available for poss:il.i ~ 2 mitigation end rehabiJ.itation. 

J Methods and Matericls 

Heliocourier afrcraft \Vere u sed to mRl:e aerial ob:.erve:~tions. The sur-· · 
veys covered the area between the river's nouth and the North Fork. 

Pe riodic carc<:'l ~s sampling e. nd enur,era tion surveys were co;-1d uc ·ed 
between August 6 and 22. A 24-foot jct outbonrd-powernd riverboat was used 
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l 
to survey the 73 river miles between the river's mouth and No Grub Creek where 
most of the spawning occurred. 

Daily carcass surveys of the main river were cor:.du::;ted. Ji.il available 
king sdr.~ on carcasses and a por.tion of the chum salrnon carcasses were 
sampJ.ed. A scale srner:r for age determination v.ras taken from each carcass 
sampled and the length from mi.deye to fork of tail recorded. Spaw11in<J success 
was judged by examining the gonads of care,· sses. The locations of all car­
casses recovered were recorded by sampling area. J\11 carcasses were thrown 
into the bank vegeta tior1 to avoid re sampling. 

l 	 Foot and bout surveys were made of tlie lower 1-1/2 miles of all the 
major tributaries of the Saleha. Minnow traps, 445 mm x 230 mm x 6 mm mesh, 
were baited with salmon eggs and placed in all of the tributaries (with the 
exception of Caribou Creek) to determine if king salmon fry and other species 
were present. Data on electro-fishing catches in the same streams was pro­
vided by the Sport Fish Division of the Alaska Department of Fish and Game. 

1 Stream flmv measurements were taken, and water chemistry.was deter­
mined with a Hach AL 36-B Water Ecology Kit. 

Results 

Table 7 summarl.zes information regarding the abundance and distribution 
of live fish, carcasses :rnd spawning redds for king salmon. Table 8 summarjzes 
this same information for chum salmon except that redd counts were not made. 
Peak live fish counts of l, 857 k.i.ng s (aerial survey) and 8, 040 chums (boat sur­
vey) were obtained. The majority of king salmon redds observed during boat 
surveys were found ·in the main river between Redmond and Caribou creeks (Fig­
ure 1O). Based on live fish counts made during boat surveys, the mtijority of 
chum salmon spawned between Redmond and Caribou creeks (Figure 11). 

Based on 208 carcass samples, the king salmon escapemen: was com­
posed of 75 percent males. Age classes 32 through 72 were represented with 

--, age cla ss 42 fish comprising 44 percent of the sample (Table 9). Eighty-two 
percent of the male and all of the female king salmon carcasses examined were 
partiully or completely spent (Ta bJ e l O) . An a vcrage of 2 6 eggs v;as retained 

__] 	 per female. Neither male nor female kings p:-edominated in any portion of the 
carcass surveys (TabJe 11) . 

J 
.J Based on 4 80 carcass sa mples, the summer ch1.!m salmon escapement 

was cor: . osed of 53 percent fema les. Age classes 31 to 61 were reprn scnted 
with age class 41 comprisinr; 77 pe rce nt of the sample (Table 12). S0venty­
eight pe rcent of tl:o male and 9G pe.rcent of the female c-:: rcasscs rx~:m ined we re:: 
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Table 7. King salmon abundance and distrih ttion, Saleha River, 1974. 

Ae riu 1 S urvcy {7L29} Carcass S· trvey (8/8-8/18) Boat Survey (8L8-8/l 8) 
/\real.I number· E_ercent number percent number of redds oercent 

50 207 11. 0 16 7.0 9 4.0 
100 53 3.0 18 8.0 7 3.0 
150 143 b.O 62 26.0 30 14.0 
200 321 17.0 39 17.0 63 27.0 
300 2G7 lG.O 35 14.0 51 22.0 
400 518 28.0 4S 21. 0 63 27.0 
500 _2.l_J.?/ 17.0 17 7.0 8 3.0 

Totals 1,857 100.0 232 100.0 231 100.0 

N 

w lJ SO - river mouth to pipeline crossing 
10 0 - pipe Hnc to mouth of Redmond Creek 
i .:.o - Redrr.ond Creek to mouth of McCoy Creek 
200 - mouth of McCoy Creek to mouth of Ninety-Ei ~ht Creek 
300 - mouth of Ninety-Eight Creek to mouth of Flat Creek 
'100 - mouth of flu.t Creek to mouth of Butte Creek 
500 - n:outh of Butte Creek to nouth of Caribou CrE ek 

J:I Includes 30 kings enumerated above Caribou Creek. 



Table 8. Chum salmon abundance and distrib ition, Saleha River,. 1974. 

Aerial Survey (7,'.'.'.'.29) _Qare ass Survey (8[8-8[18}·~ Boat Survey {8['.8-8['.l 8) 
Area..!/ number of live fish percent numb ~r of carcasses percent n·Jmb0r of live fish Dorcent 

5 r) 1,190 34.0 l . 2 200 2.0 
ioo 3GS 10.0 6 1.1 
150 600 17.0 162 30.0 325 4.0 
200 3.52 10.0 43 7.9 2, 115 26.0 
300 275 8.0 63 11. 7 1,700 22.0 
400 6211 18.0 205 38.0 1,200 ·1s.o 
500 104y 3.0 60 11. l 2,500 31. o_ 

Totals 3,510 100.0 540 . 100.0 8,040 100.0 
N. 
~ 

I 

50 - river mouth to pipeline crossing 

l 00 - pip2linc to mouth of Redmond Creek 

1.5 O - mouth of Redmond Cree:...-. to mouth of McCoy Creek 

200 ·- mouth of McCoy Creek to mouth of Nincty-J ight Creek 

30C· - mouth of Ninety-Eight Crnek to mouth of Flc t Creek 

400 - mouth of Flat Creek to !:10uth of Butte Creek 

1 


500 - mouth of Butte Creek to mouth of Caribou C. eek 


:y I Includes 4 chum::> enumerated above Caribou Cree::. 
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Figure 10. Numbers and distribution of king salron spawning redds, Saleha River, 1974. 
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Figure 11.. Numbers and distribution Jf spm·min9 chum salmon, Saiclla River, 197~.. 
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Table 9. Age, sex, and size composition of king sa Lmon carcass sample, Saleha River, 1974.. . 

32 42 


· Maies 
Number 
Pe rcent 
Mican length 

(nim) 11 

Females 

Number 

Percent 

Mean length (mm) 

2 91 ' 
1.0 44.0 

370 570 

Combined 
Number 
Pe rcent 
Mean length 

(mm) 

]/ All lengths from mid eye to fork of tail . 

2 91 
1.0 44.0 

370 570 

Jge Class 
5, 62 72 To tal 

' 

21 
10.J 

69'.l 

3 
1. J 
84'.) 

24 
11. '.) 

71 '.) 

39 
18.0 

880 

47 
23.0 

870 

86 
41.0 

870 

4 
2.0 

940 

1. 
1.0 
880 

5 
3.0 

930 

157 
75.0 

760 

51 
25.0 

870 

208 
100.0 

780 



Table 10. Post-spavming condition of king salmon carcusses, Salchu River, 
1974. 

Spawn ed Partially Average no. of eggs 
------~'-------' ' ..... 1 n r_e_t-"--ained per ferrc. loSex out i:pent"--'------""""su...=;ca..c.-V1'--____~T_o_ta..;._l..;.....____ 

... 
\ 

Males 87 (G2%) 29 (20%) 26 (18%) 1~2 (100%) 

Females 28 (70%) 12 (30%) 40 (100%) 26 
. } 

· Totals 115 (63%) 41 (23%) 26 (14%) ) 82 (100%) 

·. 1-------------­

n 
0 

Table 11. Comparative sex composition of king salmon carcass sample by 
3-day ·period, Saleha River, 1974.!/. 

Males Females 
Date No. Percent No. Percent 

8/8 - 8/10 86 48 26 48 

] 
8/11 - 8/13 63 36 20 37 

8/14 - 8/16 21 12 3 6 
.._! 

8/17 - 8/18 8 4 5 9

J Total 178 100 54 100 

.!/· Survey started several days after. post-spawning dieoff began . 

.. .I 

_l 

·_l 
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Table 12. 	 Age, sex and size composition of summer chum salmon carcass 
sample, Salc:ha River, 197 4 . 

.,. 
\ J Age Class 

31 41 51 61 Totals 

,1 
Males 

Number 18 171' 32 2 223 
Percent 4.0 35.6 7.0 0.4 47 
Mean Length 
· (mm).!/ 560 580 590 630 580 

I 
·-­

Females 
Number 18 203 35 1 257 
Porr'ont ti () '11 Q 7 n n ? 	 ~'=I-l· 
Mean Length 

~ , 
(mm) 540 550 .. 570 610 550 

Combin-ed 
Number 36 . 374 67 3 480 
Percent 8.0 77.4 14.0 0.6 100 
Mean Length 

(mm) 	 550 560 580 620 560 

l/ All length s from mideye to fork of tail. 

J 
_! 

J 
~-,-I 

j 
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partially or completely spent (Table 13). An average of 117 eggs was retained 
pe r fornale. Male churns predominatE~d in the carcass survey s from r... ugusl 8-13 

,._ and females from August 1'1-18 (Ta ble 14). 

Strea·rn flows and water chemjstry for six majo!" tributaries and the n:ain 
Saleha River arc presented in /-1ppendix Table 10. 

A March 15 aerial survey was made to locate open water areas which 
are indicative of the presence of ground water. The only ice free areas were 
observed at Keopke Slough and at the mouth of Butte Creek (Figure 1 O). 

J Discussion 

D 	 The July 29 king salmon aerial survey estimate is the third highest count 
on record for this river (Appendix Table 2). The chum aerial count, made before 
the peak of spawning, was quite low. The boat survey estimate of 8,040 spawn­
ing chums is the greatest ever recorded for the Saleha (Appendix Table 3). 

I 
\~ 

Aerial, boat and carcass surveys produced widely varying estimates of 
chum and king salmon spawning distributions in the Saleha. Carcass surveys 
are not a good index of spawning distribution because of the tendency of dying 
salmon to drift long distances before hanging up on a sandbar. Changes in 
water level al.so nffP.ct cnrcriss distrih11tion. 

D 

The July 29 aerial survey was prob:ibly the best indicator of king salmon 
spawning distriuution. Boat surveys started after the peak of spawning when 
many spawners had already dieC.. Aerial survey counts indicated that 11 per­
cent of the king salmon spa\'lners were located dovmstream of the main river 
pipeline crossing and 22 percent downstream of McCoy Creek (Figure 1 O). 
Aerial survey counts in 1973 indicated that 8 percent of the spawning kings 
were downstream of the main river pipeline crossing and 32 percent downstream 
of McCoy Creek (Trasky, 1973). 

The boat surveys were the best indicator of the 1974 clrn"Tl sah:ion di s tri ­
I bution since the aerial surveys were flow.n at least 2 weeks before the peak of 

. ( 
chum spawning. Two percent of the spawning chum salr.1on v.rere observed during 

. 	boat surv<?.ys downstream of the main river pipeline crossing and 6 percent dov,rn­
stream 6£ McCoy Creek. In 1973 these figures v;ere 10 percent and 20 percent 
for the respective loca lions. Approximately the same number of chums utilized 
the spawning areas below McCoy Creek in both years, but greater nurnb2rs of . 
chums and hence a greater percentage of the total i:>pawning p::>pulation utilizsd 
the upriver spawning areas in 197 4 . 

The ag e and sex composition of the king s c.1lrr.on carcass sa1:!ple \'las..1 
unusuc:.J. since it \vas composed of 75 percent males and 4'4 percent 42 age class 
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Table ] 3. Post-spawning condition of chum salmon carcasses, Saleha River, 
1974. 

Spawned Partially Did not Average no. of eggs 
Sex out spent spavJn Total retained per fenwle 

Males 122 (50%) 69 (28%) 55 (22%) 246 (100%) 

Females 236 (87%) 23 ( 9%) 10 ( 4%) 269 (100%) 117 

Totals 358 (70%) 92 (17%) 65 (13%) 515 (100%) 

1 Table 14. Comparati.ve sex composition of summer chum salmon carcass sample by 3-day 
period, Saleha River, 1974. 

Males Females 
Date Number Percent Number Percent 

] 

I 8/8 - 8/10 64 14 41 8 

.8/11 - 8/13 229 51 240 47 

8/14 - 8/16 131 28 181 36 

8/17 - 8/18 32 7 49 9 

Total 45C 100 511 100 

] 
. } 

~ f 
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fish. The age and sex compositior~ of the Salchu sample differed from the 
Emmonak con:"mercial catch sample which Wl:1S composed of only 0. 5 percent 
42 age class fish (68.S% were 62's) and 54.S percent males (l'lppen.dix Tab.c 
11}. The reason for the high proportion of 42 Sdchu niver kings is no t co1 . ­
pletely understood but was probably influenced by seJectivity of the commercial 
gill net fishery for larger fish. Also the high percentage of this age group may 
indicate good survival or early maturity oi the 1970 year class. 

] 

Carcass survey data did not show any significant difference in the rate 
of king salmon post-spawning dieoff by sex. The data may not be indicative 
of what actually happened, however, since c~rcasses had accumulated for 
several days before the surveys started. In 1972 female kings predominated 
in the early carcass surveys (Lebida, 1972). 

0 The age, sex and size composition of the chum salmon carcass .sample 
was essentially the same as the Emmonak commercial catch sample, the Anvik 
carcass sample, and the 1973 carcass sample (Appendix Table 12). For early 

.] carcass surveys,· male chums were slightly more numerous than fen:iales. This 
would seem to indicate that males begin to die off sooner than the females. 
The data available is not conclusive since the surveys covered 73 miJes and 
the spawning areas could not be sampled each day. To accurately assess post­
spawning dieoff an index area should be established and sampled each day over 
the entire post-spawning dieoff. 

In 1973 king salmon fly were captu~ed with a dip net in Redmond, Flat, 
Ninety-Eight, and McCoy creeks. Although minnow traps were set in the 
aforementioned streams in 1974, the only fry catches made were in McCoy 
and Ninety-Eight creeks. Minnow traps may not be an effective method of 
determining fry distribution and abundance. The minnow trap in Butte Creek 
did not capture fqr, but several fry were captured in the area of the trap with 
an electroshocker. 

All of the tributary streams surveyed, wiih the exception of McCoy and 
Caribou creeks, \'\'ere blocked by beaver dams within 1 mile of their confluence 
with the Saleha. Limited observations indicated that these dams may act as 
barriers to migrating fish. On Flat Creek: approximately 500 chum spawners 
were kept from reaching upstream spawning areas by a beaver dam. Salmon f1y 

__I ' were not observed or captured in locations upstream from these dams. \"lhite­

fish and grayling vv·cre observed moving ups tream after a portion cf a d c: m 0!1 


Ninety-Eight Cre.::;k was removed. 


I 
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V\'HITE I-IORSI: FISHWAY KING SALMON ESCAPJ:MENT STUDIES 

Introd uction 

The ·whitehorse dam fishway is located on the Yukon Rjver, l, 7 45 river 
miles upstream from the mouth (Figure 4). It is just outside the city of Vvhite­
horse and is one of the farthest upstream king salmon escapement r:ioniloring 
sites on the Yukon River. Si.nee 1969 the annual fishway counts and the age 
and sex composition of the run have been used as a possible indicator of the 
effects of the downriver fishery on king salmop escapement in the Canadian 
portion of the Yukon drainage. As part of a cooperative data exchange and 

. ..~ assistance program with the Canadian Department of Fisheries, the Ala ska 
Department of Fish and Game supplied a technician to monitor the fishway in 
1970-71 and 1973-74. The objectives of the study during these years have 
been to: (1) obtain a daily and seasonal count of king salmon escapement 
through the fishway and (2) determine the age, sex and size composition of 
the Whitehorse escapement. 

The Whitehorse facility is a weir and pool-type fishway. It is a trough­
like timber structure with baffles to create a series of elevated pools which the 
fish must negotiate to reach the impoundment above the dam. About t\vo-thirds 
of the way upstream a holding pool with a gate and viewinq window are built·- 1 . ­

l .LU'-V ..u v .L.L<:>uvvcy. uc.uuuu Cl<:: vVUUL<::U UHU PU!UJJ.LCU CL LU.LP !JU.LUL JJ<::J.ULt:; .UCJ.UY 
... . l 

released to continue through the fishway. 

J 
Methods and Materials 

D The holding pool was checked three times each day. Each time the pool 
was checked, the number and sex of king salmon in it was recorded. At least 
once a day all the kings in the pool were samplerl as follows: each fish \vas 
removed with a dip uet, the length (mid-eye to fofk of tail) measured, and a 
scale E"ample _removed for age determination. The sex of all the king salmon 
in the sample w:.:i s determineo from external morphological characteristics. A 
record was kept of all sc.lmon which sho·,\,·ed evidence of gill net mmks. After 
sampling the salmon were released arid allowed to complete passage of the 

· fishway.• 

_j Results 

Two-hundred and seve n ty-three Id.ri g salmon were enumerated at the 
Whitehorse fishwc y in J.974. These fis h were composed o f 168 males (62 per­

·- I 

- 33 ­

http:jJU.I.UL


- - -

I 

.1 

... 

cent) and 105 females (38 percent). Annual cumulative coun~s for 1965-·1974 
arc shown 	in Appendix Table. 13. 

Ninety-one king salmon were sampled for age, sex and size. Eighty­
six of the scale samples v11ere legible. Age classes 42 through 72 were repre­
sehted with age class 62 comprising 55 percent of the sari1ple (Table 15). This 
sample was 60% male. Comparative data on the age and sex composition of the 
Whitehorse run since 1970 is presented in Appendix Table 14. 

Thirty-seven (41 percent) of the kings sampled had injuries from lam­
preys or predators, but none sh owed evidence of net marks . 

Discussio.n 

In 1974, the escapement of 273 king salmon through the ·fishway was 
the seco~d lowest on record and was far below the 16-year annual average of 
652. An examination of the annual escapemen~ counts since 19.59 indicates that 
the Whitehorse run has experienced a gradual decline. Possible reasons for 
the decline are discussed in detail in the 1973 Yukon River Anadromous Fish 
Investigations Report (Trasky, 1973). · 

The 1974 Whitehorse escapement sample was...composed of a greater 
-	 ~ - ­

_IJt::Lvt::ULU'::Jt:: 	 UJ. "%~ auu ..iz aye v.l.O>:>~ h.1.U'::j;::. LUCH LUC \.,UlllUlt::lVJ.CJ. vCL\.,U ;::.01111J.1.t:: 

from Emmonak (Appendix Table 11). This has been characteristic of the age 
structure of the Whitehorse escapement since 1970. Two possib~e explanations 

··· for this are: (1) the age and sex composition of downstream catch ·samples 
from 8-1/2 inch gill nets is not completely representative of the actual age 
and sex composition of the king salmon run as the fishery is selective f~r the u 	 larger 62 and 72 age class kings; (2) in some years large numbers of king sal­
mon mature early (lower River approximately 80% age 62 and 72) and join the 
spawning run in the 4th or 5th year of life., a high percentage of these may be 
upper Yukon stocks. 

In 1970 and also in 1972-1974, thG Whitehorse escapement samples 
_J were composed of a greater percentage of 52 and 62 age class k.ings and a 

·smaller ·percentage of 42 age class king than the Saleha River sample (Ji.ppc;ndix 
· Table 11). A plausible reason for this difference may be inherent geneti.c dif ­

ferences in the stocks involved . 
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Table 15. Age, sex and size composition of king S< lmon escapement sample, Whitehorse, 1974. 

32 42 

Age grOl p 

Sz 6z 72 Total 

w 
U1 

Males 
Number 
Percent -
Mean length (mm) l:./ -

Females 
!-:umber 
Percent 
Mean length 

Combined 
Ni...:mber 

. Pe rc e nt 
Mean length 

12 
14.0 

600 

12 
14. 0 

600 

19 
22.0 

670 

3 
4.0 
790 

22 
26.0 

700 

19 
22.0 

790 

28 
33.0 

800 

47 
55.0 

800 

2 
2.0 
910 

3 
3.0 
930 

5 
s.o 
920 

5?, 
60.0 

710 

34 
40.0 

810 

86 
100.0 

750 

1/ All lengths mid-eye to fork of tail. 



1 

•t 

J 

_[ 

. [ 

UPPEI~ YUKON DRAINAGE FALI. CHUM STUDIES 

Introduction 

Fall chum sulmon are unique stocks of chum salrr.on which are distin­
guished from summer chum by: (1) later river entry and spawning dates; (2) 
utilization of upriver spawning areas and (3) larger size. All of the known 
fall chum spawning areas in the Yukon drainage are located upstream of the 
mouth of th::: Tanana River (Figure 3). In most instances fall spawning areas 
are believed to be affected by upwelling ground water, generally maintaining 
winter water temperatures above 34o ·F. 

In 197 4 over 305, 000 fall chums were taken in the Yukon drainage by 
commercial and subsistence fishermen. Although fall chums have comprised 
an increasingly important portion of the total Yukori River salmon catch, very 
little information regarding their life history, abundance, and distribution was 
available before 1972. In 1972 and 1973 several important spawning areas 
were located in which the numbers of spawning fall chums were estimated. 
An intensive study was begun in 1973 on the Delta River fall chum population 
which provided information on life history and physical characteristics of the 
spawning area. In 1974 aerial survey coverage was extended to all known 
and suspected spawning areas and the Delta River studies were conUnued. 
'1,hF! 	 OhiPr.tiUP!<: nt tho 1 Q?ll ct11rHr-,.. "'"r"'. 

{l) 	 Determine the distribution, abundance, and timing of faJl 
chum salmon populations in the upper Yukon drainage. 

(2) 	 Compare various methods of estimating the size of the Delta 
River fall chum salmon spawning population. 

(3) 	 Determine the stream residence (life span) of tagged churn 
salmcn in the Delta River. 

(4) 	 Determine the age, sex and size composition of the Delta, 
Tanana, Sheenjek, ancl Toklat Rjver fall chum populations. 

(5) 	 Determine if there is a difference in timing of post-spawning 
dieoff betv1een r:1ale and female fall chums. 

The Delta River drains the Alaska Range and e:npties i~1to the Tanana 
River just do-..•mstrna.m from the Richardson Highway bridge. T!1e Delta H.iver 
during the summer is a typicul glacial stream with silt-laden water and braided 
channels. During freeze-up, the surface waters gradually diminish, eventually 
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cease, and ground water seepage forms the spawni::1g area under sludy which 
is locc:it.ed in the lower miJ.e ~£the fJoojplain (Figure 12). During the last 2 
years, spawning occurred in three major channels vvhich con sis~ of a seri.cs 
of large, cleu.r shaJ.low· pools separated by rifaes during October to early May.· 
These characteristics make H very easy to capture and observe spuwning sal­
mon. The shalJow riffles keep dead and C:ying salmon from drifting out of the 
study area . 

Methods and Materials 

Fall chum salmon were captured approximately 2 00 feet inside the mouth 
of the Delta River with a 150 foot x 4 foot x 2 inch mesh beach seine. The fish·. -· 
were held in the seine while the length from mid-eye to fork of tail was measured, 
sex determined, and tags applied. Only silver-Y, healthy fish which were just 
entering the river were tagged. Each salmon was tagged with a numbered red 
Peterson disc tag in the muscular portion of the back, anterior to the insertion 
of the dorsal fin. A scale smear was taken from each of the tagged fish for use 
in the later determination of the age composition of the spawning population. 
Tagged salmon were held for a few minutes after tagging to insure they had not 
been injured before rblease. No tag rewards were paid for these fish. 

Tag recoveries were made during a daily inte~sive carcass survey of 
+J,o thr.OO f""l'h~n1""1olc• ,...r'\T'r'\"n,..;C"';,....,..,. f-hr.'\ 1loit:3 'J:H1TC'lt'" C"'T"\:\,.l.T'l"'\i1'"'1n nt·rt.1U'"\~C"' l\ ...Of""lr"\r,4 r"f 

the total number of carcasses by sex and location of recovery was kept each 
day. A log of all tag recoveries was kept by tag number, date, and location of 

-·recovery. A portion of the carcasses was sampled for age, sex,·-and size com­
position. Spawning success was gaug·ed by examining the gonuds of carcasses. 
'J;o avoid resampling, all carcasses were removed from the water and thrown up 
on the bank. 

A sample of unspawned female chums was killed, weighed, a scale 
smear taken, and the length from mid-eye. to fo.k ot ta·il determined. The 

-· ovaries v.rere removed and preserved .in a 30 percent formaldehyde solution for 
laboratory examination at a later date. recundity was determined volumetrically. 

On October 29 and 31 I near the peak of spav.ming I two aerial survey 
estimates were made of the Deita River spawning populati~rt. A heliocourier 
STOL aircraft was used with a different observer for each survey. TVlo biolo­
gists mcde estimc.tes of the sp2.wning pop•1lation on foot surveys of the Del tv 
spawning area on November 1. On November 1 acriaJ photo<;rqpris of the c=nti.re 
spawning area were taken with a Kargl camera ·with a l 2-inch focal length. The 
camera was mounted in a Cessna 180 aircraft which was flown at 80 .mph arid an 
altitude of 600 feet. Kodiak doub1e x estar base fiJm was used. fl. series .of 

\, 
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Figure i2. Delta River fall chum salmon spawning area, November 1, 1974. 
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negative s, wHh a·io percent end lap and a 9 inch x 9 inch frame si:-.:c, were 
produced for each spu\'v·ning channel. The scale for the negatives was 1 inch 
equc:iling 50 feet. The negatives were placed bn a li.ghl tc.ble and exc;mined for 
the presence of salmon. Counts were made of the number of chu:-us in each 
spawning channel. 

During tag and recovery operations on the Delta River, water tempera­
tures and climatological data were recorded daily and Jimnological data periodi­
cally. Ryan thermographs were used to obtain continuous temperature records 
in all three channels of the Delta River during the study period . 

. 'i 
I Aerial surveys were made of other known and suspected fall chum spawn­

__.J 
ing areas in the Alaskan portion of the Upper Yukon drainage. A helio-courier 
aircraft was used to fly most surveys. A helicopter was used to fly a survey 
of the Tanana River in the area of the Trans-:Alaska pipeline crossing. Addi­
tional escapement information was received from the Sport Fish Division of the 
Alaska Department of Fish and Garrie and the Environment-Canada Fisheriesr-f Service. Carcass samples were also taken from fall chum salmon spawning 

.. j 	

areas on the Tanana, Toklat, and Sheenjek rivers to provide comparative data 
on age, sex, and size composition. 

Resultsi 
,_J 

Fall chum salmon began entering the Delta River on October 8 and small 
numbers of live fish were ~till present on November 17 when the study was term­
inated. 

A total of 403 fall chums was tagged between October 11 and 28 (/-',ppen­
dix Table 15). A total of 2, 256 carcasses was recovered from the spawning 
channels and examine.d for tags (Appendix Table 16). A total of 151 tags was 
recovered from carr.;:i sses by the survey crew (Table 16). In addition, eight 
tags were either reGovered from fishermen or were found loose in the spawn­
c:irea (tag loss, fish killed by pred:itors). These tags and fish were not included 
in the stream life estimates but were utilized i·n t.hc popu.laUon estimate. 

Of the 403 chums tagged, GS were tagged in channel 1, 274 in channel 
· 	 2, and 64 in channel 3. l\ substanti::J portion of the chums tagged were not 

recovered c.s carccisses in the channel wher~ they were tagged. Recoveries 
made in the other two chc:mnels were 17, ·5 and 33 percent for fish tagged in 
channels l , 2 c.rnd 3 respectively (Table 16). 

BasGd on daily tag r0covcries from ·carcasses, the average stream life: 
waf> 19, 17, and 19 cic1ys respectively for channels l, 2, and 3. The av"ragc 

- 39 ­

t 

1 



Table 16. 	 Fall chum saJmon tagged and recovered in each Delta River 
channel, }. 97 4. 

-
Tags applied Recoveries 1/ 

Channel 1 C hannel 2 Channel 3 Total recovered 
-·· No. No. Percent No. Percent No. Percent No. Percent 

Channel 1 65 24 83.0 5 -17. 0 	 29 100.0 

D 
•:· 

Channel 2 274 6 6.0 95 94.0 	 101 100.0 

1 Channel 3 64 3 14.0 4 19.0 14 67.0 21 100.0 

K Totals 403 33 22.0 104 69.0 14 9. 0- 151 100.0 

l./ Does not include 3 predator-killed churns, 1 broken tag, and 4 tags turned in by 
fishermen. 

-J 
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strearr: l ife for all th;-e~ channels vJas 18 days. Malo churns had an average 
stream !He of 15 days and ferr.aks 2J days in 1974 (Table 17). 

The seven hrn1dred sixty chums from the combined Delta Hiv0r channels 

were ex2mined for ag e , sex and size. Age cksses 31 to 51 were represented 

with age class 31 comprising 54 percent of the sample (Table 18). Male chum 

co:nposed 63 percen: of the above sample. Male chums composed 51 percent 

of the 2, 256 carcassc·s examined for sex only (P,ppendix Table 16). The aver­

age length was 580 mm for males and 570 mm for females. 


Based on gonad examinations of 496 carcasses, 96 percent of the male 
and 95 percent of the female chums were partially or completely spE:nt (Ta.ble 
19). An average of 139 eggs was retained per female. Male carcasses pre­
dominated in the daily carcass surveys from October 13-November 18 and 
females from November 9-17 (Figure 13). 

The fecundity sample was composed of 18 female chums with an average 
weight of 2. 2 kg and an average length of 560 mm. Age classes 31 and 41 were 

.represented with age class 31 fish composing 7 2 percent of the sa·rriple. The 
mean fecundity was l, 886 eggs per female (Table 20). 

Various estimates of the spawning population magnitude are presented 

in Table 21. A Peterson population estimate of 5, 718 was obtained. Peak 


-. .... - . , . , 
------ ·--------::1 ----... ------ --.. ·--1-1 .. ___ --·-J- _.....- -· ..-......,,.--... -•& ...... __ ..... """' ... 

photographs ranged from 1,906 (foot survey) to 4,010 (aerial survey). A total 
of 2, 256 carcasses were collected through November 17. 

Climatological and limnological data for the Delta River is presented 

in Appendix Tables 17 and 18. 


The age, sex and size composition of the Delta River tagging sample 
and the Delta, Tanana, Toklat and Sheenjek River carcass samples is presented 
in Appendix Tablb 19. 

The re .sults of all the aerial surveys of the upper Yukon drainage are 
presented in Appendh: Table 20. I.arge spa,vning concentrations of fall chums 
were loca ted in the Sheenjek and Chandalcu rivers. 

Discussim: 

In 1973 and 1974 chum sa l :r:on entered chan:1el 2 c-ppl-oximc:tc .y 10-13 
days later t han the other t\.\'O channels. Thi s d elay wa s apparently d ue to the 
co.lcl er s tir.face v1ater runoff sti ll p:·e s cmt in thi s chc.nn e l in e arly Oct o..Jer (Tras ky, 
19 73) • 
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Table 17. Stream life by chan~el, Delta River, 1974· 

l/ strear.i life bet1·1een date CJf t2gg1ng ('. nd dat~ of recov~ :·y on carcc.ss survey 
. . 

2/ does not i nclude 3 predator-ki1led chums, 1 br-oken ta g , c.nd l, tags tur.ncd ·in 
by fi s hen ;eri 

_l 

2 

3 

4 

5 

6 

7 

8 

9 


10 

·-1 11 

. J 	 12 


13 

14 
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0 16 
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17 

18 

19 
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_I 27 

28 

29 


u 	 30 

31 

32 

33 

34 

35 
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_ . Total Mµ,/ber 

Average{ 
· Stream ·1 ife 

days 
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l 
1 

3· 
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13 
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annel l . Channel 2 
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-

1 

-

-

-

-
-
-

-

2 

-

-

-

l 
-

l 
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8
-
6
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1 
 7 

1 
 5 

4 
 4 

3 
 6 

1 
 4 

3 
 3 

2 
 3 

3 
 2 

l 

-
l 

1 


4 
 1 


29 
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females rn·.b. 
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-

-

1 

-

-

-
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2 

1 

3 

3 

4 

8 

5 

3 
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Table 18. Age, sex· and size composition of fall chum salmon, combined 
carcass tagging sample, Delta Rive r, 1974. 

Age Class 

Males 
Number 
Percent 
Mean length (mm) 11 

Females 
Number 
Percent 
Mean length (mm),_. 

Combined 
Number 
Percent · 
Mean length (mm) 

31 

277 
37.0 

560 

131 
17.0 

560 

408 
54.0 

560 

41 

189 
25.0 

600 

146 
19.0 

590 

335 
44.0 

600 

51 

11 
1.0 
630 

6 
1. 0 
610 

17 
2.0 
620 

Tot.:!! 

477 
63.0 

580 

283 
37.0 

570 

760 
100.0 

580 

l:/ All lengths mid-eye to fork of tail._ 

"" , ., .. "" ..... . . . 
..LU.t.J.&.- """.J • .L \JU'- ~.t-''-'""-'·"'·"'•":J \.JV.&,.U.J..&,..LV.l& VJ.. J.U.J.4 Vl.&.UlU .:>U.LUJVJ.1 VUJ.\.JQ~PV.:> I .L.IC.11,..0 

River, 1974. 

Spawned Partially Did not Avetage no. of eggs 
out spent spawn ·Total retained per female 

u Males 197 (62%) 107 (34%) 13 (4%) 317 (100%) 

Females 151 (84%) 19 {11 %) 9 . (5%) 179 (100%) 139 

Totais 348 (70%) 126 (25%) 22 (5%) 496 (1003) 
..! 

-

r 
. J 
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30 

Figure 13. 	 Con~arative sex composition of fall chum salmon carcass s2mple, 
by 3-day period, Delta River, 1974. 
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Ta bJe 20. Age, size and fecund Hy of Delta River fa'll chum ScJlmon samples, 
1974. 

Sample Age Lengt:i \\Teic;ht recundiiy 
no. class (mm) (No. of eg_g_§J__i.Kci 

. l 

1 41 S80 - l,348 
2 41 S70 1,724 
3 31 S40 1,986 
4 31 S70 2.2 2,350 
s 31 520 2.2 2,178 
6 41 S8S 2.4 l,960 
7 31 SSS 2.2 1,407 
8 41 610 2.7 2,3SO 
9 31 S50 1.8 l,S57 

10 41 630 2.8 1,686~1 11 31 S65 2.0 1,623 
12 31 S45 2.2 2,187

1 13 S8S 2.3 2,22031 
14 31 500 1. 6 1,830 
15 540 1.9 l, 75131 
16 31 SGS 2.4 2, 178 
17 31 560 2.3 1,339 
18 31 550 2.2 2,27.S 

Average 560 2.2 1,886 

-1 
__, 

0 
Table 21. 

- Method 

Comparative population estimates, Delta River, 1974. 

Number of Fall Chums 
Survey 

~ 

Channel 
Date rating 1 2 3 Total 

Aerial Photography 11/1 397 1,800 164 2,361 

Aerial Surveys (1) 
(2) 

10/29 
10/31 

fair 
fair 

S45 .2 I S50 122 
21S 

3,217 
4,010 

Foot Surveys "(l) 
(2) 

11/1 
11/1 

389 
450 

l,4SS 
1,235 

91 
221 

1,935 
1,905 

Carcass Survey 11/17 595 1,590 71 2,256 

I__ , Peterso:1 Populc: t i o:· 
Estimate 5,718 
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Jn 1973 and 197'1 substantial numbers of salmon emigrateQ from the 
channel in which they were tagged into one of the othN two channcJ.s. In 
both years channel 3, which was the smallest, bad the greatest cmi9rntion 
and channel?., which wus the~ largest, the least. In addition to the fish that 
migrated between channels, several tagged salmon were observed <lL1.rin;:i both 
years in a Tanana River spavming area 1/4 mile upstream from the nouth of 
the Delta River. The ren sons for the observed emigration are not known but 
could be c:ttrEmted to eHher tagging shock or normal homing behavior. Over­
crowding can probably be eliminated as a factor in 1974 because of the rela­
tively smaH nuinber of spawners present in chann_els 1 and 3 which exhibited 
the greatest emigration. 

Average stream life for tagged fish was 20 days in 1973 and 18 days in 
1974. The average stream life of fish tagged in channel 2 was less than that 
for fish tagged in the other channels, probably due to the aforementioned delay 
in river entry. Males exhibited shorter stream lives than females by 1 and 5 
days for 197 3 and 197 4 respectively. Female sockeye salmon have also been 
found to have longer stream lives than males (Foerster, 1968). 

The several survey methods employed in 1974 produced widely varying 
estimates of population size. The accuracy of aeriCil survey counts is greatly 
influenced by the observer's ability to enumerate large numbers of both schooled 
and spawning fish in small areas during a short period of time. Foot survey 
aCCllfCICY i~ influenced hv rliffir.11ltiP~ in ,-.n1m1-in':' mill;.,: H,..J... ~~ fo"I-.~ ·:·: ~~::- :. :-.:~ 

deeper portions of the channels (e.g. low.er channel 2).. The poor quality of 
some of the aerial photographs reduced the efficiency of this method. The peak 
aerial survey count of 4, 010 made October 31 was substa.ntially greater than 
the 2, 36) count made from examination of aedal photographs taken November 
1. The peak foot survey cotmt mad'e November 1 was 1, 935. 

These survey methods yield minimum estimates of the total spawning 
population since later arriving fish are not counted and spawned out carcasses, 
even if counted, are rE:~oved by predators at unknown rates. The Peterson tay­
recovery estimate of 5, 718 was substantially greater than any of the survey 
counts. However, this estin:ate was considere_? too high due to the emigration 
of an unknown number of tagged fish out of the stuO.y area. 

Since carcass counts w.ere me> de daily, the cumula ti\'e count should 
give a reasonc.b y accurate estimate of the tot;_:-:J. s _pawninq popdation. Ii totcl 
of 2 ,256 carcasses was counted through November 17. An estirmted total of 
600 live fish -o;,vas present November 17 which accou·1ts for cl total 0£ 2 ,SSG fish. 
This numbGr does not inchde possi!Jk remow:l 0£ unknovm numbers of fish and 
carcasses by predators and fishermen. 
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For purposes of thb report and for use in subsequent spawninc; escape­
ment comparisons, the 1974 Della Rive r spcw11r..in9 popuk:tion js considered to 
be 3, 300 fish. This figure is approxhr-ate ly r.iidwc:iy between the range of all 
col:n t s and is similar to the cumulCJ tive curcu ss and live fish counl o f 1\ovcmber 
17. 

The 1974. Delta River carcass Sl.1mple was dorr.inated hy the 31 age grou:tJ 
which comprised 54 percent of the sample. The 1973 sample was comprise d of 
7 4 percent 41 age class chums. The 31 age group ranged from L'. 5 to 7 3 percent 
fall chum samples from other locations in 1974 (Appendix Table ]9). Reasons 
for changes in year class dominance between years is not known but may be 
related to faster growth and earlier maturity or unusually good hroo::i yenr sur­
vival. 

In 1973 and 1974 the Delta River escapement sample were composed of 
a greater percentage of 31 age class fish than either the Anvik or Saleha River 
summer chum samples. In 1973 and 1974 fall chums were larger than summer 
chums in the sam·e age class with the e):ception of the 1973 summer chum 31 
age class which were slightly larger than 31 fall chums for that year. In general, 
1974 fall chums were as large as summer chums in the next oldE:r year class. 
Data from Japanese studies indicates that Asian fall chums were composed of a 
greater percentage of 31 age class fish than summer chums (Bakkala, 1971). 
Larger size is a characteristics used to distinguish fall chums from summer 
-·1·- · •·- - T"'l - - 11 -.1-. ·· - -·- .J..- ... .&.1-- "\T • • 1 .. - ..... T°'l---- -A- 1---~...., - - --""''- - .Z"°'-•· '°t...- --·----­

chums. Additional ocean growth coupJed with genetic factors would acc01.mt 
for the increase in size. 

Male fall chum salmon dominated the early carcass samples whereas 
females dominated the later samples taken in the Delta River. This would indi­
cate that it may be necessary to sample over the entire post-spawning dieoff 
to obtain an unbiased estimate of the sex composition of a spawning population. 
The same differential dieoff between ma le and female summer chums, was also 
observed in the i;nvik River and Saleha River in 197 4. The difference in post­
spa wning dieoff may account for the differences in sex composition between 
the Sheenjek and Toklat samples. The Sheenjek and Toklat samples \\•ere taken 
durin;; a single day. 

_The average fecundity of the 1974 sample (l,886 eggs per femalE. ) , 
was substantially less tha n the CJveragE. fecu!1dity (2, 634 eggs per fe male) 
found in 1973 (Trnsk.y, 1973). The 1974 fernakr.; were smaller (560 mm) und 
weighed less (2. 2 kg) th:rn the 1973 females which avt~raged Sf'S r.1m in len0th 
and 2. 9 kg in weight. FCCl~!dity in chums has been found to increase with 
len9th and weight hence the smaller size of the 19'/4 fish could account for the 
decrease in fecundHy (Bokkalc, 1971). 
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In 197 ~ two major fall chum spav•ming areas were located in the Shecr.jek 
and Chan::lalar rivers by <"'Grial surveys. Smaller spawning areas iNere also 
located in the McKinley River, Nenana Rjver, Sulmon Fork of the Black. River, 
Salmon Trou~ River, an-:1 Kevinjek Creek (Appendix Table 1). Esc.:ap(.ment levels 
for 1974 jn index streams were two to five times higher than 1973 levels in the 
lower Tanana drainage and slightly below 1973 levels in the upper Tanana 
(Appendix Table 20). All known fall chum spawning areas in the upperYd~on 
are shown in figure 14. 

] 

Other potential fall chum spawning arna s which should be investigated 
include the upper Tanana above the Gerstle River, the upper \.\Thitc River, the 
main Yukon above Fort Yukon, the upper Kantishna, the Koyukuk. River drc.1inage 
and 	the Anvik River. 

0 	 The peak of spawning by drainage was essentially the same in 1973 

1 
and 1974. In the Porcupine and Chandalar River drainages the peak of spawn­
ing occurred during mid-September, in the lower Tanana, except for :rv:oose 
Creek, the first week in October, and the upper Tanana and Moose Creek, the 
la st 	of October. 

Limnological and water temperature data from the Delta River exhibited 
essentially the same patterns in 1973 and 1974. Observations made during 
carcass surveys on the Tanana, Sheenjek and Tok.lat rivers indicated that these 
...._"",..,,....__,.. ...,,.,.,... ...,.... """lrn "'"'~ \...,.,. ,,nTunll;t"'I,,. C"l'"'\r~"",.,. i:u::i+or ~nrl ~ro citnil.::.lr 1·("'\ thp n,:::attr. Pi~rpir 

spawning area. 

] 
FLAT ISLAND TEST fISHERY PROGRJ1M 

Introduction 

A test fi~,hin0 site has been maintained at Fkt Island in the south mouth 
of Y·ukon River since 1963 (Figure 15). Flat Island is located below most of the 
corrimercial fishing gear on the Yukon River, and the salmon run can be assessed 
before it reaches the commercial fishery. The data obtained from this site has 
been important for in-sea son management an in assessing the long-term effects 

· 	 of t he qommercial fishery on the king and summer chum salmon runs. There 
have been two ptimary objectives to this study: 

1. 	 To obtain information regarding relative abundance, species 
composition, and timing of the salmon runs. 

2. To obtain informc:tion on the effect of the selectivity of 8·-1/2".J (king salmon gear) and 5-·1/2" (chum salmon gear) stretch ma sh 
gill nets on the clge, sex, and size composition of the sulr:ion runs. 
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Methods and Materials 

Set gill nets of 5-1/2" and 8-1/2" s"tretched mesh nylon webbing with 
standard flea.ts and leadline have been used to capture salmon at tli.e Flat 
Island test fishing site. Each net is 25 fathoms long by 28 meshes deep. 
The nets were fi shed 24 hours a day a.t index locations over the entire com­
mercial fishing period. The nets were fished in areas of little current with one 
end attached to the bank and the other end anchored offshore in deeper water. 
Each net was checked three times each day and the numbers of salmon cap­
tured by species and the number of hours fished were recorded. Periodically 
a sample of the catch from the 5-1/2 11 and 8-1/2" mesh gill nets was taken to 
obtain age and sex composition. · 

Results 

Ih 1974 the first recorded salmon was captured on May 30. Over a total 
of 2 ,849 gill net ·fishing hours, 587 king salmon and 5 ,924 summer chum salmon 
were captured. Peak catches of king salmon occurred on June 8-1 r, and June 
16-18. Peak catches of summer chum salmon occurred on June 12-13, June 25­
26, and July 7-8. Test fishing catches are summarized in Table 22. 

.I 	 . 

In 1974 the 8-1/2 inch mesh gill nets captured 0. 26 king salmon and 
""'"" . ·- · - _ , --,··.· -·.- --- ... .. J11 ..--~ , _ ____ mL- r , lfl :--t-. ---\... -~11 __ .. ,..0 V•..,,,v -~••••••-• -··-'"'•• -- ....···-·· r-· !::'--- ---- '"'---· ---- - -, - ·-----· .... .. -. -- .,, ·- · 
captured 0 .11 king salmon and 4 .14 chum salmon per gill net hour. Compara­
tive gear efficiency for .various types of gear which have been fished at Flat

J Island si"nce 1965 is presented in Appendix Table 21. 

Table 23 pr~sents age and sex composition for king and summer chum 
salmon captured with 5-1/2 and 8-1/2 inch stretched mesh set gill nets. 

Discussion 

J The catch per unit effort of 0. 26 king salmon per gill net hour for 8-1/2 
inch gill nets was 52 percent of the 1973· catch per unit effort and 41 percent 
of the 8-year average of 0. 64 king salmon per gill net hour. The catch per unit 

· 	 effort o~ 4.14 summer chum salmon per gill net hour was the second highest on 
record and well above the 7-year average of 1. 88 chums per gill net hour. 

The catch data indicated a lesser abundance of king salmon and a 
greater abundance of summer chum salmon in 1974 than in 1973. Preliminary 
data indicated that total catches of king and summer chum salmon in the Yukon 

J drainage were 19 percent and 55 percent greater than 1973 catches. King and 
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 River'· 1974, 


8 1/2 inch gi 11 nets 
1­

Date Gi 11 net ~1ours King Chum
-1 

5/30 4 0 0 
31 18 2 0

·1 1 8 2 1 
2 24 7 0 
3 24 1 6 
4 39 l 5 

·-) 
l 

5 48 17 40 
6 48 38 54 
7 48 26 67 

~ 1 8 46 24 75 
9 48 43 82 

10 48 65 72.] 11 4.8 32 13 
12 7 . 2 11 ­
13 ~· 39 36 19 
14 48 11 21 
15 48 7 3 
16 48 35 22 
17 ll8 18 50 
18 liB 11 129 
19 48 2 63 
20 48 5 461· 121 48 7 
22 48 25 . 97 
23 48 4 7. -­
L"t "tU u .:)/I .25 48 10 1_ 15 

. 26 li8 2 16
j 27 42 2 12 

28 24 0 . 1 . 
29 42 8 73 
30 48 8 Bo 

71 .1 . 48 7 44 
2 48 2 26 
3 48 1 9 . 
4 ­ 42 1 6 
5 24 0 2 
6 42 2 281 7 1i·a 5 1_56 
8 - 42 2 56 -·­ 9 _ 24· 0 6 

10 42 0__l 53 
11 42 l 17 
12 31 
13 54_J 60­
14 ·48 45 

J ·Totals 1 ,335 474 1I726 

·2,l 
5 1/2 i rich g'i 11 nets-

G i 11 net hours King Chum 

8 0 1 
24 2 1 
24 5 '5 
24 2 11 
24 6 42 
24 1 91 
24 2 156 
2.4 0 91 
24 3 109 
24 8 126 
24 1 39 
24 18 165 
24 11 135 
24 4 67 
24 3 52 
24 2 115 
24 11 144 
24 .. 10 157 
24 1 114 
24 1 128 
24 1 23 
16 6 206 
-6 0 8 
L"t 4 

- ., .... 
24 2 476 
24 . 0 150 

·­24 ) 48 
24 0 11 
24 2 88 
24 3 . 118 
24 3 · 140 
24 0 102 
24 . l 47 . 
24 0 121 
24 0 96 
24 0 131 
24 0 282 
24 0 39 
24 0 15· 

-24 1 38 
2~ 0 48 

11 
- li8 0 130 

24 0 70 

r~o14 113 l1, 1'98 

1I Two 25 fathom set gill nets, sit es #1 and #2. 

21 One 25 fa(hom set gill net, sit· #3.
_J 31 Stormy, unable to check nets. 

o' : ' 
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Table 23. 	 /\ge and sex composition of test fishing ~atch sample, Flat Island, 
1974. 

A. 	 Age and sex composition of Yukon River king salmon, test fish1ng catch 
sample taken \·lith 8 J/2" mesh gill nets, Flat Island, 1974. 

-Coli1bined /\ge Classes Age 	 4? Jl.qe 	 72Age 	 62_ Age 52 . 
--sex No. --3No. '.l. Ho. ! No. % No. i. 

male 74 	 74.7 2 	 2.0 54 	 54.5 9 	 9. l 9 9. l 
fernal e 2 	 2.025 	 25.3 3 3.0 3 	 3.017 	 17.3 

<Jg 100.0total 4 	 4.0 T2 	~-12 12.T 7T 	 /f:B 
. 

B. Age and sex composition of Yukon River king salmon, test fishing catch 
sample taken with 5 1/2" mesh gill n~ts, Flat Island, 1~74. 

Cambi nPrl~Cl asses AaP 	 4? AqeAae 	 5? J\ge 	1--;;­62 
.. Sex No. %. No. % No. % No. % No. % 

. 14 37.9male 29 	 78.4 6 	 16.2 5 13. 5 4 10.8 
female 8 21.6 4 10.8 3 8.1 l 	 2.7 
total 37-100.0 TB 	 48.7 6 16-:2 4 10.89 	 24.3 

J C. Age and sex composition of Yukon River chum salmon, test fishing catch 
sample taken Nith 8 J/2 11 mesh gill nets, Flat Island 1974. 

] Combined Aqe Classes
--sex----;:ro. % 

male 95 	 51.6 
female 89 	 48.4 
total T84 	·loo.o 

Aqe
No. 

31 
% 

Aqe
No. 

41 
,; 

13 
4 

Tl 

7.0 
2.2 
9.2 

73 
78 

15T 

39.7 
42.4 
82-:T 

Age 
No. 

51 
% 

9 
7 

16 

4.9 
3.8 
8.7 

Age 6] 

No. % 


J 0. ~gi and sex composition of Yukon River chum salmon> test fishing ca~ch 
sample taken wit~ 5 1/2" mesh gill nets,. Flat Island, 1974 

Aqe 	 31Comb1 ~_!d Ag_e Cl asses ~ j Sex No. % I No. % 

male 155 52.2 17 5.7 
female 142 47.8 B 	 2.7. J 
total 297 	Tho.a 25 8.4 

Age 41 
No. % 

128 43. 1 
119 40. l 
247 83.2 

Age 51 

No. %' 


10 3.4 
14 4.7 
24 8. l 

'Age 6J 
Uo. % 

1 .3 
T .3 
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summer chum salmon aerial survey escapement counts for index streams were 
well above 1973 levels in some streams but below in others. These surveys 
were flown under highly variable weather and stream conditions, and in some 
cases inay not be indicative of actual escapement levels. Based on the best 
available data, the 1974 summer chum run was judged the largest in recent 
years and the king run near average. 

Flat Island test fishing catches are only an indication of abundance 
since they are affected by tides, winds, fishing methods and other factors 
not necssarily connected with salmon abundance. It is also recognized that 
the salmon run enters all the mouths of the Yukon River and the proportion of 
the run using these mouths varies from year to year. 

Based on the age and sex composition of the test fishing catches, the 
8-1/2 inch mesh gill nets were selective for age class 62 king salmon and the 
5-1/2 inch mesh gill nets for age class 42 and s2 kings. There was no signi­
ficant difference in the age and sex composition of the summer chum salmon

1 catch samples from either 5-1/2 inch or 8-1/2 inch mesh gill nets .. 

Comparing catch per unit effort data since 1965 indicates that the 
8-1/2 inch mesh gill nets are from 2. 2 to 14 times more effective than 5-1/2 
inch nets in capturing king salmon. Five and one-half inch mesh gill nets 
have ranged (since 1969) from 1. 93 to 4. 5 times more effective than 8-1/2

J incn nets in capturing summer cnum. 

Flat Island 	test ·fishing catch data has been an important management] 	 tool for the Yukon River when used in conjunction with other indicators of 
sa hnon abundance. This data has serious limitations, primarily due to the 
fact that it represents information only on the portion of the run entering the 
south mouth of the Yukon. It is recommended, · if funds become available, that 
test fishing sites be established in the other two mouths of the Yukon. 
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Appendix Table 1 • Salmon escapement data . Yukon River, 1974.V. 

Stream (drainage) Date 
S.irvey 
I 3. ting Kings Cohos 

Summer 
chums 

Fall 
chums 

Andreafsky River 

West Fork 7/14 Fair 285 33,578 

East Fork 7/14 Poor __§Q. 3,215 


Subtotal 335 36,793 

Anvik River 

(Anvik River tower count) 7/19 506 208,815 


Innoko River drainage 

Dishna River 7/15 Poor 7 2,886 


Rodo River 7/14 . Good 10 16,137 

Kalt~q River 7/14 Fair 13 1,584en 
--.J 

Nulato River 7/13 ' Fai~-Good 78 51,160 

Koyukuk River drainage 

Gisasa River 7/14 Fai ·-Good 161 22,022 

Katee! River 7/14 Fair 14 1,661 

South Fork Koyukuk 8/ 9 Fair 14 59 

Middle Fork Koyukuk 8/ 9 Fair 11 

Slate Cr~ekY 8/13 __]d 


Subtotal 213 23,742 

Tozitna River 8/ 6 Fair 1,823 

Tanana River drainage 

1,3ake.r CreekY 8/15 . 42 

Tolovana River drainage 


Chatanika River 8/ 1 Fair 69 487 
Kantishna River drainage 

Toklat River 10/11 Fair 34,310 
Bear Paw River . 7/28-8/1 Fair 96 15 

(Continued) 
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Appendix Table 1. Salmon escapement data, Yukon River, 1974 .!/(cont.). 

S .rrvey Summer Fall 
~S_tr_e~a_m_,_W_r_a_in_a_g~e~)----~~--------D_a_t_e____~~~-r_i·~_in~g ______C_o_h_o_s_______________K_i_n_g_s ch_u_m~s------c-h_u_m~s 

Glacier Creek 7/28-8/1 ?air 12 
Moose Creek 10/20 ?air 2,996 

McKinley River 10/20 Fa .r-Poor 
Subtotal 108 15 37,711 

Nenana River 10/10 · 13 23 
Seventeen mile slough 10/10 ?air 1 20 1,570 
Slough (5 miles below Clear 

AFB) 10/11 ?.3ir 828 
Slough (1 mile below Anderson) 10/11 ?air 900 

Subtotal 1 1,761 1,593 

Chena RiverY 7/30-8/8 . 1,039 4,349 

(J1 Saleha RiverY 7/29 ::;ood 1,857 8,040 
CD 

I 
Upper Tartana River 

Big Tanana slough§/ 10/21 'oor 87 
'-/ Benchmark 735 slough 10/31 'oor 1,450 

1Rich:::irdson ClearvrnterV 10/29 Fai ·-Poor 235 125 
~pelta River 10/31 ='air 15 4,010 
'Near Richardson Hwy bridge.§/ 11/13 :;ood 22, 4,567 

-.1 Blue Creek 11/13 :;ood 6'\ 1 
Goodpaster River 7/ 29 ='air 97. 113 

'' Bluff Cabin slough 10/31 ::;ood 4,840 
\/ 

I 

Clearwater Creek slough 10/31 ='air 496 
~ Clearwater Creek and Lake 10/24 . ?air 560 10 
· Delta Clearwater Creek§/ 10/14 3,950 

../ J:?elt~ Clearwater Slough 10/31 ='air 1,235 
Subtotal 97 4,933 113 16,734 

IJc.>l ll'""' c~ /oG I 1D 
· _!?ig Salt River 8/ 6 ::;ood 196 

Chandalar River 9/18 ~air 17,455 

(Continued) 
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Appendix Table 1 • .Salm~n escapement data, Yukon River, 1974!/(cont.). 
! 

Stream (drainage) Date 

Porcupine River drainage 
Sheenjek River 
Black River 

Salmon Fork 
Kevenjik Creek 

Salmon Trout River 
Subtotal 

Yukon Territory Str'eamsW 
Tachun CreekY 
Nisutlin River~, /
Big Salmon Riverl!t 
Miner River 

U'I Klondike Riverl!/ 
(.0 Kluane River.Ll/ 

McQueston RiverY 
Mayo River.Ll/ . 
Yukon River.!11 · 
Whitehorse Fishway W 
Fishing Branch RiverW 

Subtotal 

TG>tal for Yukon drainage: 

9/18 

9/19 
10/13 
9/19 

8/ 9 

7/26-8/26 

:-air 

'oor 
?air 
:;ood 

192 
Fa .r-Good 150 

'oor 70 
Fa .r-Good 89 
Fa .r-Good · · 44 
Fa .r-Good 

40 
Fa .r-Good 2 
Fa .r-Good 30 

273 

890 

5,266 

11 l.l.\erial surv:ey peak counts (including carcasses) ur less otherwise indicated. 
Y Communication from Bob Hallock, JFWAT. 

]/ Foot survey. 

y' Boat surveys by Don Ross, USF&W. 

§./ c .! mbination aerial and boat survey.

Y Hel~copter survey conducted by Sport ·Fish Divisio 1, ADF&G. 

Z/ Coho survey conducted on 10/24 ,·fall chums on l< /31. 

fV Survey data: supplied by ·Enviro·nment-Canada Fish( ries Service. 

W Foot .survey • 


··. 1-Q/ Gount includes ,redds. . 
11./ Combination aerial nnd ground surveys. 

•"' / ur-' .. ""'"""t fnrt:ilimlriarv lata}. 

S .irvey Summer Fall 
n ting Kings Cohos chums chums 

444 
1,625 

.- 6 
14 42,582 

300-.500 

190 

200-300 32,500 
300 33,190 

7,008 356,140 149,265 

Klondike, Big Salmon, Mayo and Nisutlin rivers. 

http:River.Ll
http:River.Ll


] Appendix Table 2. Comparative Yukon River drainage king salmon escapement counts, 
1959-1974 . 

.. f 
Year 	 Andreafsky Ri.ver (East Fork) Andreafsky River (We st Fork) Anvik River 

1960 1,020 1,220 1,950 
1961 1,003 - 1,226l 1962 67511 7621/ 

1963 
·1 	 1964 867 705 ­
1965 355.!/ 650 .!/ 
1966 361 303 638 
1967 27611 33611~l 
1968 380 ' 383 29711 
1969 231!/ 2741./ 29611

J 1970 665 57411 368!1 
1971 1,904 1,284 ­
1972 798 5021/ 1,112Y 
1973 825 788 613Y 
1974 so.!/ 285 471.1/ 

Year Saleha River Nisutlin River (Sidney-100 Mile Cr.) Whitehorse Dam Fishway 

1959 1,054 
1960 1,660 660 · 
1961 2,878 1,068

J 	 , r-nn 
- I.,....., ­

~1 
1963 484 
1964 450 587 
1965 408 903 
1966 800 563 
1967 533 
1968 735 407 407 
1969 46111 105 334 
1970 1,882 615 625 

. - 1971 159!/ 64oY 856 
1972 1,193 317 392 
1973 249 35!/ 228

J 1974 1,857 15oY 273 

J 
 Incomplete survey or poor survey conditions resulting in a very minimal count. 


J 

Canadian Department of Fisheries .survey. 

Combination tower counts and aerial survey estimate. 

TO\.\'er count only. 


J 

J 	 - 60 ­
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~ppe!ndix Table ;3. CQmparative Yukon River drainage chum salmon e·scapement coupts I 1958-1974 (aerial surveys 

unless otnerwise indicated). 


! 

SUMMER CHUMS 	 FALL CHUMS 

Andreafsky Riv~r Andreafsky River Anvi~ Chena Saleha Tamma Delta Fishing Branc: 

Year {East Fork~ (West Fork~ Rive· River River River River River 

1958 

1959 


' 1960 3,830 
1961 8,110 
1962 18,040 
1963 
1964 
1965 

. 1966 25,619 
1967 
1968 17 ,6ooY 
1969 119,000 

O'l 
...... 	 1970 84,000 

1971 98,095 
1972 41,460 

•1973 	 10, 14911 . 
1974 3,2151/ . 

19,530 

12, 810. 
14,6701/ 
18 , 145 
14, 49sY 
74,6ooY 

159,500 
91,710.!I 
71,745 
25,573 
51,835 
33,578 

100-20( 000I 

20( 000I 

1: ,llO 

2( 600I 

-
12- l• ,0001/ 

10( ,000 
3: , 500 

111 ,000 
5: , s001/ 

23: ,.780 
-


24! ,057'A/ 
81, 665'Y 

20: , 2771/ 

402 
898 

670 
79 

4,3A9Y 

<.. 

670 
1,152 
1,161 ·· 

2501/ 
2,375 
2,200 

3,790 
4251/ 

7,879 
30611 
947.!/ 
290 

'8, 040.§/' 

862 

800 

19,657 
9,365 
4 , 567 

46Y 

800 
115,000 

3,650 35 '32611 
10,252&/ 16,239.V 

4,010 32,500 

1/ · Poor survey conditions ~ 

Y Includes some pinks. .
]} ' ICombined tower and aerial survey estimates. 

Y Combined weir count and population estin1ate. 

Y Weir count. 

§/ Population estimr.ite. 

'!./ Tower count . 

.§/ Bdat survey. 


·'· 
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l Appendix Table 4. Model calculations - expansion of Anvik River tower counts: 

.l 
(1) missing daily counts, (2) missing hourly counts, (3) 
expanded daily counts . 

~] (1) 	 A = Actual daily count 
E = Missing daily count for 6-24 chum salmon 
P = Percent of total countl/ 

E = _A_ 
1-P 

-:· 

Example for chum salmon, June 24: 

542 542E = ----	= = 980
1-0.447 0.553 ... 

(2) Hourly = 	 980 X • 72 = 71 

I (3) Daily total chum salmon, 6-24 = 18 hour count X expansion factor 

] 	 non "V i , o , , c r: 

J 
 -- .!/ See text page 11 and Appendix Table 4 for further explanation and 

base data. 

J 

J 

.J 
.J ·\, . 

J - 62 

1 
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AppenGiix Table 5 ~ Chum salmon hourly enum1 ration log, Anvik River, 197·d/. 

He ur . • Ex!)ar.d~d 
Actu~l to. i3 hr. 

Oat~ 00 01 02 03 04 05 . 06 13 14 15 16 ' 17 1$ 19 20 21 22 7.3. . -Total Tot.il !'crccnt 

6/21, (71) (75) {73) (73) . (63) ( t,(i) (37) -4 7 35 33 32 30 27 H 80 155 127 5·~?. \~CO) .6 
25 105 so 104 57 -1 15 -3 ( 32) (33) (32) (·15) . (55) . ( 1;5) (Gl) (1!2) 1313 253 264 902 (i ,377) . 3 
26 173 273 v.o 2!i2 100 66 101 lll 110 ., 17 lOO ·Go 41\ 82 112 256 2(.0 282 2,522 2,522 1.5 
27 210 191 145 . 137 157 131 75 2 ., 5 9 16 26 75 ll;J · 123 33:) 208 2,025 2,025 .1.2 
2;:; ·1,1,9 270. 200 121 45 27 .25 3 67 25 17 76 . 52 ?.15 304· 395 2,g9 2.::~9 . l •'~ 
29 343 405 4i7 561 137 120 . ·30 24 ?. 22 -6 9 19 . 64 150 JS5 339 471 3,5•\3 3 ,5 ·~3 2. 1 
30 fi26 326 367 279 186 120 149 ·75 99 34 95 117 61 . 220 329 790 536 5~0 . •i ,7;9 1\,79!1 2.!J 

7/1 469 ' 480 602 326 444 21\l 251 . 3•1 26 21 54 90 103 113 .479 l!GO : 749 631 • G,03!3 6 ,l'JJ~I ';J.7 
2 6CG 476 610 567 359 398 226 112 102 53 59 57 135 257 321\ 1,031 836 637 6,927 6,n:i •i . I 
3 644 . 920 825 925 742 532 296 52 59 . 10·1 243 175 1116 273 509 1,115 707 G14 9, 126 9, i f.S S . i\ 
4 ·G69 911 !357 1,0;:;2· eso 625 li50 158 NO 295' G03 3C•1 377 691 966 1,655 369 !!CG 12 ,t.94 12 .~S4 7 •. ~ 
5 696 712 1,121 997 607 . 53·1 441 liM 09 105 392 t,11 265 41l6 606 . 895 1,013 715 10 ,611 10,Gil G.3 
6 C90 1,122 1,04a 939 77:;, 622 414 240 11!9 220 262 . 557 !,')2 G\3 700 381 o?9 1,013:; 11 ,7t.fJ )1,7t.') 6.'.I 

1)1;57 1,077 1,062 825 31l:> 550 309 1ll9 316 3:l!i 315 36:J 293 208 291) 222 9•i8 ~54 s,;95 .s.~95 5.3 
O'I 	 a 638 7G4 62G 700 '154 2R9 lG!i 241 281 257 210 :!iJl 310 37J 1\02 son 716 Gi-1 a,01s :J ,015 <! . 7 
w 	 9 791 420 322 323 3ll3 2t.2 95 114 75 56 1S2 576 . 73•l 3•18 56'1 57li 1, l<i!l 1 ,CZtJ 7,973 7,973 'i: 7 

10 295 . Blil 54'+ 6(15 an 706. 479 253 . 230 126 495 7'18 9.~4 721 92~ 631 916 ii.33 1i'139 11'1 :;~ 5.G 
11 l Ill 300 239 775 1i2s· 2G7 242 (146) ( 1 S:J) 108 21H 426 43G 450 523 510 470 336 6,054 (G,363) J .•• .l 

12 (51~~ 195 337 •. 409 6fl2 730 942 59·1 G·m SN 327 l•M i12 115 19 J1JO -;·j · ~Gl<l~ G,010 F,13G) 4.2 
13 (710 (759) 	 (1,n) '2"7' (237) ('27) (325) (3'.M) ( 39 4) . ( •13·1) (591) (GGO) (S07) C43 !) ,85E) 5.3~729)· (729~ (631 ~ {375~ \ '· (14 1,2tl4 . ( 9G3) 931) (S31 (so:; ( r,o .~) (47!l (2fi9, (302) (25')) 297 513·~ 333 t,OO 622 82ii 1,43<\ 1 ,i.Ol G,931 ·(12,575) 7 .... 
15 351 1,121.; 1 ,0 23 1,000 998 899 799 523 5·,.J 1\96 272 454 t,31i SW 578 515 732 637 12 ,098 12,r,93 7.?. 
16 129 310 213 217 315 130 123 203 212 199 lll7 . VG ' 4811 1213 l 29 137 230 W.l 3,791 3,791 2. :? 
17 103 9G · 103 .127 121 .11 J .. 1'17 1!)5 233 221 i21 130 129 123 .133 171 207' 105 2,720 2,720 1.6 
~ .~ 103 1as 142 107 ( 14~) ( 1 oa} {EE) 10~ 102 lZS 173 lCo 118 -0 HS i25 52 129 1-,S2j (Z,262~ l.j1~~ 

19 ( l 2ft) 121 135 131 (110) ( 33) (65) (110: (41) (4~) (57) (6~) (69) (76) (103) (151) (158) (i47) .387 ( 1,720 l.O 
:Actual total 10,11G 11,597 11.1os 11,·106 9,5?.(l 7,lG!i ·5.,635 3,378 l,G25 3,t.68 4,G55 6,009 6,CO~ 6,631l 8,955 13,217 13,835 12,917 1/lJ. 753

., 2.4 Actual percent 7.2 7.7 7.4 7.4 I 6.4 4.ll 3.B 2.3 2.3 3.3 . 4.0 4.0 4.4 6.0 8.3 9.2 8.G 100 
Ei.puncfad tota1 12,135 13,399 12,039 12,B39 11,282 8,f.79 G,G77 .4,112 4,391 4,0SG 5,282 6,527 6,520 7 ,209 9,731 1'\236 l-1900 14,526 (1G9,1 ·~0JJ 
EY.pandep percent 7.Z 7.6 7.6 G.7 s.o 3.!) 2.4 2.6 2.4. 3.1 3.9 3.B 4.3 s.s 8.4 8.8 8.6 100 + 19:;.J7 '19 

201,277
' ' I 

I 

:J All ~OUI;lts are net (upstre.am count minus dying and dead fish tfri1 ~ing downstream) - hou~s 07 through 12 not counted.

J:/ Estimated counts in parenthesis. · ' 

11 Percentage of .net total chum salmon migration during 070'0-1300 n 1973. 


r 

•, 
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Appendix Table 6. King salmo~ hourly enumEratlon log, Anvik .River, 1974.!J:' 

Hour E:-:;i:rnclcd 
~ Actu,11 113 hr. 

Date 00 01 . 02 oa 04 OS 06 . 13 . . !,!>____ ;.....15__1_6_·_"""'17_ __._lA'"--"""'1!l:..----.20"-__..21.___2..._2__2_3_..T_o._t:i_l_i_ot_;i_l__?_e_?·c_c_~t_ 

6/2!'+ (-) (-) (-) . {-) (-) (-) {-). - 2 - - .- 2 3 .8 
25 . (-) (-) . . ( -) {.- f . ( ~) {-) .. (-) 

2u .. ­
27 

28 

29 

30 ·- ... 

7/i . 1 .._ 1 ~ I 3 
2 1 2 2 ,5 
3 z 4 2 l ·-..: 10 10 2.7 
II 1 . 3 2 2 1 1 10 10 2.7 
5 2 ·4 ?. 1 . 1 3 1 -1 16 lG 4.3 
6 1 5 ·1 2 l 2 3 . 1 1 17 17 (,5 
7 2. 1 -1 1 12 7 5 1 1 1 30 30 0.1 
8 2 2 1 . 1 2 1 2 1 2 -1 z 1 1G 16 ·i.J 
9 1 2 1 1 4 J r 1 2 l 2 1 _21 21 5.7 
10 5 4 1 · 5 3 5 i 6 a 1 . 3 3 55 SS 14.8 
11 ·•1 1 (3) (3) 2' 2 ·1 5 4 19 25 6.7 
12 - - ­ -1 3 4 l - 1 1 - 11 11 3.0 

(2) (2) (1) · (1) ( 1) . ( -l) (-) (-) (-) iO 10 2.7~ 13 ~: ~. (-)
14 1 ~ i~: (~) ~i~ (3) ( 3) g~ ' 4 -1 1 1 1 ~ 10 2~ S.? 
15 1 2 .;.1 4 11 7 s ::; 9 3 · l 3 1 2 54 54 14.G_,
10 1 1 2 6 3 4 : 2 ) 23 23 6.2 
17 1 J. 6 2 1 1 1 1 -1 2 -2 15 15 4.0 
18 1 1) 3 2 ·4 3 4 5 l - 2 1 - 2s 30 a.1 
19 (-) -) ~~~ ~~~ (-) (,-) (-) (-). (-) (-) (-) (-) (-) (-) (-) -· {
f,ctua l tota1 7 8 4 12 3 15 M 113 -10 34 40 ·33 24 21 g G 13 2 338 

Actu~l percent 2.1 2.4 . 1.2 3.6 3.8 11.4 4.1 1.2.7 11.8 10 .1 11.0 9.0 7.1 6.2 2.7 1.9 3.6 .6 


. . Ex~ar.d~d , tot ~ l 7 !l . 4 13 15 19 16 51 46 37 41 34 25 22 .. 9 G 13 2 . (371)3/ 
2.4 I 1.1 3.5 4.0 5.1. 4.3 13.7 12 .9 10.0 1i':2 9.2 6.7 6.0 2.4 1.G 3.5 .. s + 27~~1:panled p.~~cent · 1 •. 9 

47i 

1/ Ali co~nts are net (upstream count minus dying and dead fish dri :ting d >wnstrea~) - hours 07 through l 2 not counted. 

Y Estimated CO'l,lnts in parenthesis.

Y Percentage of net total king salmon migration d·uring 0700-1300 \n 1973. 


r 



L-- [__ l_ c__: i---J ' . -~ 


--..:Appendix Tab1e 1-: 1-i'11nologic.al record Anvik Rive~974.- ~ -

Hater 
Date Temp.

(OF) 

' 

. ~Jater WaterTotal Hardness Flow 
· (gr/gal CaC03)CaC w_ Velocity (Cfps)Color 

(fps) 
to ·~al 

I 


. clear3 


5 


. clear3 
 -

. clear3 
 -

' 

clear 3.64 . 


clear 4
3 


.. muddy3 
 5.7I 


6/16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 


m 30 

en 7/1
I 2 


3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 


51 

51 

52 

49 

56 

58 

58 

60 

56 

56 


-
58 


60' 
62 

62 

6.1 

65 

64 

66 

64 

-

60 

58 

60. 

-
57 

54 

56 

60 

60 

56 

52 


18 52 

19 I 52 

20 


-
52 

02 

mg/1 


11 


12 


11 


11 


10 


12 


C02 
mg/1 

>S 

>s 

.> 5 


:> 5 


>S 


5 


. 
pH 

a.·s 

8.5 

7.5 

8.0 

8.5 

8.5 


(qr/qal 
PhenoJph­
thal ien ·· 

-


-


-


-


-


-


Aika 11 nity

caco.,)
methyl 
orange 


3 


3 


4 


4 


3 


3 ­I 


Acid1ty
{ qr/qal · 

free 

-

-

-

-

-


21 
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Appendix T~ble 8. Comparative age !and sex composition chum salmon carcass samples, Anvik Ri ver 1972-1974 


A1Qe Group (Percent) 
silmple percent perc !nt 514131

Year size males f ema .es 

1972 320 52.2 47. 

1973 783 ·34.0 66. 

1974 402 61.0 39. 

3 

) 

) 

4.6 ;. 46 .o 49.0 .4 

6.0 77.0 16.0 1.0 

9.0 78.9 11.4 .7 



Appendix Table 9. Estimated sizell of king salmon migrating upstream past 
the Anvik River tower, 1973 and 1974. 

Estimated Size 
Year < 

No. 
50 mm 

% 
50-60 

No. 
mm 

% 
60-80 

No. 
mm 

% 
> 80 

No. 
mm 

% 
Total 

No. % 

1973 19 4.1 46 9.7 112 23.6 297 62.6 474 100.C 

1974 ~· 5 1.4 123 . 34.4 . 150 41.9 80 22 .: 358 l 00 .{ 

]/ total 1 ength · 

J 

] 


-

J 
J 

. ..-

J 
J ... . 

J. - .. .67 ­
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Appendix Table 10. Limnoiogical record, S,alcha River and tril utaries, 1974. 

I I • 

\·later .of cot ph Alkalin· 
Date tei;ip. mg l ,mg l 

! 
(qr/qal C; 

Phenolpht­ me· 

t.Y Acidity I Total Hardness! Hater 
C01) (qr/qal Ca.CO~) .(gr/gal CaC03) Col or. 
hyl 

halein Ori nae free tota 

Saleha River 8/21 520 10 <3 7.5 - 3 - ~ 3 brown 

Redmond Creek 8/17 50° 1.1 <3 7.5 - 5 - - 5 stained 

McCoy Creek 8/15 520 10 <3 7.5 - 3 
' - - 4 staired 

Ninety-Eight Creek 8/8 52° 11 5 7.5 - 5 - - 6 cl ear 

Fl at .Creek 8/11 49° 11 <3 7.5 - 2 - - 3 clear 

Butte Creek 8/14 42° 8 <3 .a.a - 4 - - 4 clear 

Caribou Creek 8/19 40° 7 <5 ,8.5 - 3 
; 

5 clear- -

~later flow 
velocity 

(fps) 
(Cfps) 

- -

.. 55 16,0 

3.3 36 .6 

. 1.4 62 .6 

·1.5 38.8' 

2.4 54.0 

- -

' . 

... 

·'· 
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Appendix Table 11. Age and sex of king salmon s; :mpled at various locations, Yukon River drainage, 1974. 

Combined Aqe Glasses Ag ~ 
Area ::>ex No. ~ No. % 

Saleha River male l 57 75.0 2 1.0 91 44.0 21 10.0 39 18.11 4 2.0 
female· 51 25.0(carcass survey) 3 1.0 ·47 23.0 ·l 1.0-
,.
subtotal 208 100.0 t. 9f 44.0 24 IT.a 86 41.0 5 3.0r:o 

Err.monak male 571 54.5 187 18. 0 324 31.0 55 5.05 .5-

·-0(8 1/211 gill nets) female 482 45.5 24 2.0 398 37.S on 6.0-
-subtotal 1,053 100:0 5 --:s m 2D.O 722 68.5 115 11.0-


male 52 60.0 12 14.0 19 22.0 19 22.0 2 2.0Whitehorse -

3 4.0 28 33.1) 3 3.0female 34 40.0(fishway escapement sample) -
-
 T2 T4:o 22 26.0 47 55.0 5. 5.0subtotal 86 100.0 -
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Appendix Table 12. Age and sex of summer chum salmon sampled at various locati_ons, Yukon River ~rainage, 19 7 4. 

Combined Age Classes ,Qe 31 Aqe 41 Aqe 61 
Area 

I /\ge 51 
sex No. % No. 3 No. io No. %. 

Anvik River 

N· '· % 

male 245 61.0 2 3.0 197 49.0 34 8.5 2 .5 
·4. 6.0(carcass sample) female . 157 39.r) 12 3.0120 29.9 1 .1 

sub tota1 402 100:0 "! :bm 78.9" 4b 11.5"' :6 9.0 

Saleha River 2 .4 
(carcass sample) 

male 223 47.0 8 4.0 171 35.6 32 7.0 
female 257 53.0 8 4.0 203 41.8 35 i.O 1 .2.
subtota 1 480 100.0 :6 8.0 374 77 .4 67 14.0 3 :6 

Emmonak male 388 56.5 1 1.6 329 47.9 46 6.8 2 .2
. 1 (5 1/2 + 8 1/2" gill net female 299 43.5 5 2.2 265 38.6 18 2.6 .1 

~commercial catch sample) subtotal 687 100.0 594 86.5:6 3:8 64 9.4 3 -:-3" 
'-l 
0 

I 
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Appendix Table 13. Cumulative daily Whitehorse fishway king salmon counts, 1965-1974. 

Date 1965 1966 19672/ .1968 19691' 1970 1971 1972 1973 197¢/ 

4 .8/1 5 4 38 18-·1 2 9 . 10 53 5 8 l 1 31 
3 16 24 67 11 16 4 2 36 
4 30 40 87 18 28 5 l 3 43

·-1 5 49 54 106 43 43 6 3 3 57 
6 58 74 121 70 99 12 9 8 70 
7 93 97 136 107 118 18 3 20 20 79 

l . 8 124 120 172 152 149 24 5 24 24 94 
9 150 139 196 173 181 47 7 31 29 103 

10 197 188 233 173 187 77 10 33 41 115 
11 282 214 263 174 210 108 . 27 47 50 123J 12 382 248 306 180 239 136 36 61 56 149 
13 510 304 344 205 260 202 · 60 105 64 189 
14 542 357 397 239 273 284 87 . 139 84 199 
15 583 388 417 267 297 313 127 184 97 211 
16 630 427 429 290 316 346 195 233 110 231 
17 670 478 454 339 322 415 287 269 120 243 
18 688 500 478 359 324 436 358 293 130 258 
19 728 518 494 363 324 511 447 300 150 

0 

260 
20 785 532 506 369 324 560 493 316 167 265 
21 817 536 516 376 328 576 534 347 187 267 
22 843 548 520 389 328 595 607 . 355 203 270 
23 864 554 526 392 328 610 643 369 211 270 
24 883 557 530 405 328 617 683 382 214 271

J {..;) 0':1.;) !>Ol/ :>.u. '+U::> ;,.) I 0£'.L IC. I . .)00 t.t.U t.I I 

J 
26 898 562 532 405 334 624 762 386 220 273 
27 902 562 533 405 625 788 388 224 
28 903 562 405 812 392 224 
29 563 406 835 224 

.30 406 841 227 
31 406 842 228 

9/1 406 849 
2 . 407 855 

3 856 


·. -4 
5 

Totals (903) (563) . (533) .( 407) (334) (625) (856) (392) (228) {273)

J 
1/ First fis h on 7/23,J 2/ First fish on 7/25 

- 3/ First fish on 7/26 

~-I 
'-­

D 
8. ­- 71 

Fl 
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Appendix Table 14. Age and sex of king salmon sampled at Whitehorse fishway, 1970-1974 

Year 
Combined Age Classes 
Sex No. 7,, No. 

3, 
% No. 

l ? 
% 

A1CJe Group 
5? 

No. % No. 
6? 

% No. 
72 

% 

1970 
male 
female 
total 

86 
13 
99 

86.8 
13.2 

100.0 

-
--

---
29 
-

"29 

29.3 
-

N3 

46 
6 

!2" 

46.4 
6. 1 

!23 

9 
6 

lb" 

9. l 
6. 1 
lil 

2 
1 
"! 

2.0 
1.0 
rrr 

1971 
male 
female 
total 

132 
139 
27T 

48. 7 . 
51.3 ... 

100.0 

--
-

-
.: 

-
1 
-
T 

0.4 
-
Q.4 

90 
28 

lTB 

33.2 
10.3 
43.5 

40 
111 
m 

14.7 
41.0 
55.7 

1 
-
T 

0.4 
-

""Q.4"" 

1972 
male 
female 
total 

24 
28 
52 

46.2 
53.8 

100.0.. 

-
-
-

---
-
-
-

-
-
-

. 7 
3 

Hf 

13.5 
·5. 8 

T9.3 

15 
23 
38 

28.9 
44.2 
73. 1 

2 
2 
4 

3.8 
3.8 
7.6 

1973 
male 
female 
total 

30 
19 
49 

61.0 
39 .Q 

100.0 

-
--

-
-
-

-
-
-

-
--

23 
2 

25 

47.0 
4.0 

5T:O 

7 
16 
23 

14.0 
33.0 
47.0 

-
1 
T 

-
2.0 
2.0 

1974 
male 
female 
total 

52 
34 
86 

60.0 
40.0 

100.0 

---
---

12 
-

T2 

14.0 
-

14.Q 

19 
3 

22 

·22.0 
4.0 

26.0 

19 
28 
47 

22.0 
33.0 
55.0 

2 
3 
5 

2. () 
3.0 
5.0 

.I 
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Appendix Table 15. fall churn salmon tagged in the Delta River, by channel 

and date, · 1974. 

~-! 
-., 

I 
I Date 

Channel 1 
No. tagged 

Channel 2 
No. Ta~19ed 

Channel 3 
No. taqged 

Total 
tagged 

10/11 2 2 4 

.J 
J 12 3 3 

13 3 3 
14 6 28 34 
15 6 19 25 
16 9 9 18 
17 '(• 

18 17 17 
19 23 23 
20 33 33 
21 17 .. 17 . 
22 11 11 
23 2 3 5 

I 24 
25 43 43 
26 114 lH 
27 . 17 17 
LU .JU .)0B Total 65 ?74 64 .4Q3 

•] . . 

J 

\. . 

J. - 73 - .;. .~ 

1 
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Appendix Table 16. Comparative co~position of fall chun salmon carcass sampled by sex and 3-day period, 
Delta River, 1974. 

Channel l 

neriod 

l 0/13-15 

'16-18 

19-21 

22-24 

25-27 

28-30 

10/31-11/2 

3-5 

6-8 

9-11 

12-14 

15-17 

Totals 

ma 
No. 

5 

-

-


26 

20 

45 

19 

41 

61 

27 

41 

21 

306 

es 
% 

1.6 

-

-

8.6 

6.5 

14.8 

6.2 

13. 4 

19.9 

8.8 

13.4 

6.8 

females 
No. % 

l . • 3 

l ·.3 

- -
14 4.8 

8 2.8 

30 10.4 

17 5.9 

25 8.6 

47 16.3 

45 15.6 

69 23.8 

32 11. 2 

hoo .o I 289 100.0 


,.Channel (. 

males fen ales 
No. No.h 

-

-

-

l 

9 

16 

41 

71 

187 

196 

176 

- -
- -
- -

. 1 -
l. l 8 

1.9 13 

5. l 10 

8.6 23 

22.6 91 

23.7 136 

~l.3 251 

129 i 15.6 232 

826 , 1'10. 0 764 

r, 

1.0 

1.7 

l.3 

3.0 

ll.9 

17 .8 

32.9 

30.4 

l'Jn: n 

Channel 3 Total 

No. 

-

l 

l 

-

6 

4 

-

2 

4 

4 

2 

4 

28 

males 
3 

-

3.6 

3.6 

-

21.4 

14. 3 

-

7. l 

14. 2 

14.4 

7. l 

14.3 

l on. 0 

females 
No.~ 

3 

-

-

-

4 

2 

l 

l 

7 

3 

12 

10 

43 

% 

6.9 9 

2-
- l 

41-
9.4 55 

4.7 110 

2.3 88 

2.3 163 

l f}. 3 397 

7.0 411 

27.9 551 

23.2 428 

100.0 2,256 
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Appendix Table 17. Li~nological record Delta River, 1974. 

Channel l 
·later I 02 pH Al ka 11 nitycot 

I 
Date temp. mgl l ( qr/qa l CaC:03) (c 

phe·no l pht­
mg l 

methyl 
halein f reoran!le 

' 

l ()l 0/1 IJ 40° 10 7.5 --
40010/17 10 8.010 6-

- 7 

8 

7 

6 

7 

5 

6 

6 

6 

7 

6 

6 

/\cid1tv Total Hardness Water Water Flow 
Colorr/qal CaC01) {gr/gal CaC03) velocity (cfos) 

' 

total~ 

--
.6-
.6-
.6-
.6-

.6 

.6 

.6 

.6 

.6 

.6 

.6 

.6 

.6 

11 

9 

10 

8 

9 

. 9 

10 

8 

8 

15 

9 

9 

9 

9 

clear 

clear 

clear 

clear 

clear 

clear 

clear 

clear 

clear 

clear 

clear 

clear 

clear 

(fps) 

.78 

-

l.20 

-
-

l.74 

l.17 

.77 

16 

-
2111 

-

-


45 

31 

19 

'I 
c.n 

10/24 

11/16 

Channel 

10/19 

10/26 

11/16 

Channel 

10/11 

10/18 

10/25 

11/13 

40° 

40° 

340 

2 

390 

410 

42° 

40? 

3 

38<? 

38° 

3go 

350 

11/16 I 350 

]_/ fl ow taken near mouth 

9.0 

9.0 -
9.0 -

8.0 

9.0 

9.0 

9.0 

8.5 

8.5 

9.0 

9.0 

9.0 

12 

10 

10 

11 

11 

10 

10 

11 

14 

1l 

10 

10 

lO 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 



-l Appendix Table 18. Hater tempArature and level by date, Oelta River, 1974.. · 
. "";; 

Channel 2 
 Channel 3
Channel 1 

Hater Temp1 Hater Level Air Temp.Hater Temp. Hater LevelWater TempJ Water Level 

(OF)(OF) (OF)(inches)(Of.) . (inches)(inches) 

0 -ol! 41
41
10/10 - --- 00 34 
 -38
11 

0 -32
38 
 0 34
12 
 -- 0 -0 32
38
13 
 34 


-00 34
40 
 38
14 
 -
6 
 032 
 -38 
 0 38
15 


-5 
 -.532 
 38
16 
 39 
 -.5 
24
5 
 038
17 
 38 
 0 31 

21
36 
 -.518 
 38 
 0 33 
 -7 

-13 . 24
38
38 
 38 
 -.519 
 -.5 
-·20 12
38 
 38 
 -.538 
 -14- .'S 

18
40
38 
 -15 38 ­ -.521 
 -.5 
·_172/ 20
38
38 ... 40 
 -.522 
 -1 

33· 20
40
23 
 38 
 -17 -.5-1 
34
38
38 
 40 
 -17 -.524 
 -1 
28
38 
 38
40 
 -15 -.525 
 -1 
28
38
38
26 
 40 
 -15 -.5-1 
28
38
40 
 - -.740 
 -15~ 27 
 -1 
24
38 
 -.740
28 
 40 
 -15-1 
34
42 
 38
40 
 -l

I 
29 
 -15 -1 

. 38 
 38
42
30. 40 
 -17 -1-1 
36
42 
 38
. 31 
 40 
 -1 -17 -1 
26
42 
 37
-17 -140
11/1 -1 
?fl-] 4? -17 I -1R40 
 -1 
31
42 
 38
3 
 -17 -140 
 -1J 2 


4 


6
l 5 

7 

8 

9 

10 

11 


-:·-12 

13.. 

J4 

15 

16 


40 

40 

40 

39 

40 

40 

38 

38 

39 


.. ·39 

39 

34 


..­
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 

. :l 
-1 
-1 
-1 

41 

42 


·42 

42 

42 

41 

41 

40 

40 

40 

40 

40 


-17 

-17 

·-17 

-17 

-17 

-17 

-17 

.:.17 

-17.5 

-17. 5 

-17.5 

-17.5 


w~tet ·1eve1 stake set at base of zeroJJj- · 
- 2/ level stake moved, adjusted water level after 10/22 

t!ote: Chums entered channel 2 on 10/18 

_j_ 
- 76 - .;. 

38 

38 


. 37 

38 

38 

36 

37 


-36 

36 

35 

35 

34 


-1 
:..1 

-1 

-1 

-1 

-1 

-1 

-1.5 

-1.5 

-1.5 

-1. 5 

-1.5 


12 

14 

10 

10 


-10 

-12 


16 

. j~ 

2l 

25 


. 20 

12 


l 
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Appendix Table 19. ~ge and sex composition of fall chum salmon sampled at various locations, 1974. 

Age Class 
Sample Sex Average 3] 4] 53 63 Total 

length No. % r c. % No. % No. % No. % 

Delta River males 580 157 36.0 ·2a 29.0 9 2.0 294 67.0 
carcass sample females 570 63 14 .0 78 18. 0 3 1.0 144 33 ;0 

combined 580 220 50.0 ~ - 06 47.0 12 3.0 438 100.0 . 

Delta River . males 590 120 37.0 61 19.0 2 1.0 183 57.0 
tagging sample females 570 68 21.0 68 21.0 3 1.0 139 43.0 

combined 580 188 58.0 . 29 40.0 5 2.0 322 100.d 

Delta River males 580 277 37.0 . 89 25.0 '11 1.0 477 63.0 
combined sample females 570 131 17.0 . 46 19.0 6 1.0 283 37.0 

combined 580 408 54.0 : 35 44.0 17 2.0 760 100.0 

Sheenjek River males 578 40 29.0 16 12 .0 3 2.0 59 43. 0. 
carcass sample females 553 51 37.0 25 18.0 1 1.0 1 1.0 78 57.0"' ,"" combined 564 91 66.0 41 30.0 4 3.0 1.0 137 100.0 

Toklat River males · 556 82 43.0 18 9.0 100 52.0 
carcass sample females 556 '57 30.0 33 17.0 1 1.0 91 48.0 

combined 556 139 73.0 51 26.0 1 1.0 191 100.0 

Tanana River males 590 38 29.0 42 31.0 ·4 3.0 84 63.0 
carcass sample females 580 22 16.0 24 18.0 4 3.0 so 37.0 

combined 580 60 45.0 66 49.0 8 6.0 13'1- 100.0 
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Appendix Table 20. Comparative aerial survey counts, fall chum salmon, 1972-197~. 

Tanana River drainage 
!3ear Paw River 
Toklat River 
Benchmark 735 slough 
Delta River 
Tanana River7/ 
Bluff Cabin slough 
Delta Clearwater slough 

Chand1.1lar River 

Porcupine River drainage · 
Sheenjek River 

Yukon Territory Steams""..J 

co Fishing Branch River, 


Porcupine River 

l/ all surveys rated fair ­
2i not surveyed 
3/ poor survey 
4/ surveyed too early 
S/. surveyed too late 
6/ weir count 

1972 

2/
1,0001/
5,255 
3,650 
8,350 
6,040 
~/ 

2/ 

2/ 

35 ,325§./ 

1973 

1,530 
6,957 I 

127! 
7,971 
5,635 
3,45°cf-!
l '72 ­

5/ 

1 1753/ ' ­

' 6 ,239.§/ 

good unless rated oth1 ·rwise 

1974 

2,996 
34,310 
1,450 
4,010 
4,567 
4,840 
1,235 

17,455 

40,507 

32,500 

7/ Richardson Highway Bridge to Blue Creek 
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Appendix Table 21. Relative efficiency for various types of fishing gear 

operated at Flat Island, Yukon River, 1965-1974. 

Gill net hours . 1/ Catch per gill net hour · 1/l Year Types of gear (Fishwheel hours)- King salmon Chum salmon ­
l 

1 0 11 mesh g i 11 net 376 0.22 
8 1/2 mesh gill net 456 1. 44 

7" mesh gi 1 I net 128 0.91 
8 1/211 mesh g i 1 I net 216 1 •. 58 

Fishwheel (503) 0.23 
Gi 11 net (al 1 mesh 
sizes) 2,037 0. li9 

1966 	 7" rtiesh g i1ri net 117 0.26 

8 1/211 mesh gi 11 net 198 0.76 


5 1/211 mesh gill net 196 0.28 1.30 
8 1/2" g i 1 I net 431 0. 41 0. li2~­

I 
1968 5 1/211 mesh g.i 11 net 628 · 0.26 0.30 

8 1/211 mesh gi 11 net 616 o. 72 0. 43 

1/211 

J 
5 mesh g i 11 net 368 0.33 Li. 18 
8 1/2'' me~h qi 11 net . 792 0.72 0.93 

J 
1970 5 1I 21 1 me s h g i 11 net -601 0.20 2.92 

8 l/211 mesh gi 11 net 1'275 0.74 0.78 

1971 	 5 l/211 mesh gi 11 net' "422 0. 15 o.85 
8 1/211 mesh gi 11 net 899 0.89 0.78 

1972 	 5· 1/211 mesh g i 11 net 721 0.03 0.83 
8 1/211 mesh g i 11 -net 1 '453 o.42 0 :43 

1/211 __1973 	 5 mesh g i 11 net 846 o. 15 2.82 
8 J/211 mesh gil I net ·1 '530 0.50 0.69 

J 1974 5 1/211 mesh g i 11 net 1~014 	 0. 11 li. lli 
8· \/211 mesh g i I 1 net 1 , 813 . 	 0.26 0.95 .. •. 

J 1/ Data includes only those days that both types of gear were operated; 
also, chum salmon catch data was not recorded during 1965-1966 . 

.0 
D 	 ~ ­

0. 	 - 79 ­
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