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ABSTRACT 

An expanded total of 201, 277 chum salmon and 471 king salmon was 
enumerated as they rnigra ted pa st the Anvik River tower between June 24 and 
July 19. High water forced termination of the counts on July 19. The post­
spawning chum salmon carcass sample was composed of 78. 9 percent age 
class 41 and 61 percent males. Male chums predominated in the carcass sur­
veys before July 18 and females after that date. 

Durin9" aerial and boat surveys, 1, 857 king salmon and 3, 510 chnm 
salmon were enumerated in the Saleha River. Six percent of the chum salmon 
and 22 percent of the king salmon spawned in the area which would be 
affected by a break in the trans-Ala ska 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 females and 77 percent age class 41 chums. Beaver dams prevented 
king salmon fry, adult chum salmon, and other species from utilizing four out 
of five major Saleha River tributaries, 

A total of 2 7 3 king salmon was enumerated through the Whitehorse, 
Yukon Territory fishway. This was the second lowest escapement on record. 
The sa.rnple of kings taken for age and sex information was composed of 60 
percent males. Age classes 42-7 2 were represented and age class 62 kings 
comprised SS percent of the sample. · 

A total of 403 fall chum salmon were tagged in the Delta River. A 
total of 2, 2SG carcasses were examined for marks, and 151 tagged chums 
were recovered during carcass surveys. The average stream life for fall 
chums was 18 days for all three channels; male chums had an average stream 
lHe of 15 days and females 21 days. Male chum carcasses predominated in 
the first half of the post-spawning die-off and females in the last. This indi­
cated that it was probably necessary to sample over the entire post-spawning 
die-off to 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 1973 to 1,886 eggs per female in 1974. 
Aerial photographs of the Delta River spawning area, taken during the peak of 
spawning, indicated that the Peterson tag recovery population estimate was 61 
percent grc;ater than the actual population sizo. This error was probably the 
result of migration of tagged chums out of the spawning area. Major fall chum 
spawning areas were located in the Sheenjek and Chandalar rivers. 

A test fishing site has been maintained at Flat Island since 19 63. The 
1974 catch per unit effort of 0.26 king salmon per gill net hour for 8-1/2" mesh 
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gill nets was well below the 8-year average and 197 3 levels. The catch per 
unit effort of 4.14 chum salmon per gill net hour was the second highest on 
record and well above 197 3 levels. Flat Island catches, however, are affected 
by factors other than salmon abundance, including tides, winds, fishing meth­
ods and the percentage of the run entering the other two mouths of the Yukon. 

Commercial a·nct subsistence catches of king salmon fn the Yukon drain­
age were at their highest levels since 1968. Catches of other species of sal­
mon, primarily chums, were at their highest levels since 1918. 

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 fall 
chum salmon. 
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INTROD UCTION 

The Yukon River, the largest river in Alaska, originates in British 
Columbia within 30 miles of the Gulf of Alaska and flows over 2, 300 miles 
to its mouth on the Bering Sea draining an area of approximately 330 ,000 
square miles (Figure 1). All five species of eastern Pacific salmon are 
indigenous to the river with chum salmon being the most abundant. King 
salmon rank second in abundance followed in order by coho, pink, and 
sockeye salmon. The latter two species are found in limited numbers and 
there is no significant fishery for them. It is believed that the Yukon River 
is the greatest single king and chum salmon producing 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 
9o n riner ,.,.,iln<• {n +he U"PC·r Vu,,..cn anr1 l"''""'r Ta·"'~'""' r1''"1'" Tribu-r-v <"+~r.-.m ...V 4. V .a.''""" '-'..J ..t..L& "'A ,t-' ,J.. J""' .&.a. ...... '-''llW'-' ,.&J.'-L,L.a.'-L ..l.V"-' ._,. ~ 'triQ-f Ul..J."-'U,lJ'loJ 

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

The current Yukon River Anadromous Fish Investigations were initiated 
in 1972 to determine: (1) The size and effect of commercial and subsistence 
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 snlmon 
stocks and evaluate management procedures needed to maintain salmon at their 
level of maximum 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 wHl review all 
the pertinent data collected during the 1974 field season. In some cases, 
comparative data collected prior to the project period are included for refer­
ence. Due to personnel and funding limitations, the main emphasis of the 
program was on the main Yukon and a few important tributaries, recognizing 
that other tributaries also contribute large numbers of king and chum salmon 
to the fishery, 

In 1974, studies were conducted to develop estimates or indices of 
the magnitude of king and chum salmon escapements in the Anvik and Saleha 
rivers. King salmon escapement through the Whitehorse fishway was enumer­
ated and sampled for the tenth consecutive year. A comprnhensjve program 
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FIGURE 2. Lower Yukon River map.
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FIGURE 3. Mid-.~~on River map 
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was initiated to study fall chum salmon in the upper Yukon drainage. An 
intensive tag recovery and sampling program was conducted on the fall chum 
population spawning in the lower Delta River to determine population size 
and basic life history data. Extensive aerial· surveys were flown to locate 
fall chum salmon spawning areas throughout the upper Yukon drainage. 

The Flat Island test fishing program was continued to provide informa­
tion on the size, composition and timing of the salmon run before it reaches 
the commercial fishery. Aerial surveys were made of index streams to provide 
comparative escapement estimates for king, chum and coho salmon. Catch 
statistics were collected and compiled after each fishing period to provide 
timely information on salmon abundance and fishing 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. These data 
are readily avnilnhlP- to compare with previous yea.rs' catches and allow the 
Yukon a1ea 111cH1a9emenl L>iolu'::}iSL at Ernmurn:ik lo make management decisions. 

In addition to commercial fishing a considerable number of salmon are 
taken for subsistence use on the Yukon Rive r. Each year Department personnel 
conduct a survey by boat and aircraft of the entire river, stopping at each 
village, and interviewing the fishermen to obtain the total number of each 
species taken and other related data. Subsistence calendars are sent to each 
family in the spring on which to record their catch during the summer fishing 
season. Fishermen who are not interviewed on the surveys are sent catch 
questionnaires after the fishing season ends. 

Results 

Commercial and subsistence salmon catches for 1974 are presented in 
Table 1. During 1974, the commercial s a lmon harve st was 996,319 as com­
pared to an annual average of 441,180 during 1969-1973. Commercial fishing 
effort in terms of registered fishing vessels increased 55 percent from 498 in 
1969 to 770 in 1974. The maj ority of the commerciul fishermen are Eskimo and 
Indian residents of the drainage who use small (16-2 0 foot) outboard-powered 
skiffs to operate gill nets and fishwheels. 
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Table 1. Commercial and subsistence catches, Yukon River, 19741/. 

_Species 

King 

Coho 

Chum 

Commercial 
catch 

99 / 116 

16,825 

880,378 

Subsistence 
catch 

20,565 

291,102Y 

Total 
catch 

119,681 

16,825 

1,171,480 

Combined species 996,319 311,667 1,307,986 

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

V 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 1974. In 
)974 the salmon harvest was 311,667 compared to an average annual harvest 
of 216 ,857 during 1969-1973. It should be noted that all the subsistence 
and commercial catch data are preliminary and final catches m~y vary slightly 
from these figures. 

AERIAL SURVEYS 

Beca use of the vast distances involved and the large number of sal­
mon spawning streams in the Yukon Hiver system, salmon escapements are 
primarily documented by the aerial 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 conditions are optimum 
for viewing, these streams are surveyed by Department biologists in single 
engine aircraft. While not precise, aerial surveys are an important manage­
ment tool when no other means of assessing escapements are available. 
Salmon escapement data obtained throughout the drainage in 197 4 is pre­
sented in Appendix Table 1. Annual king and chum salmon escapement data 
are presented in Appendix Tables 2 and 3 respectively. 

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

ANVIK RIVER SALMON ESCAPEMENT STUDIES 

Introduction- . 

For the third consecutive year a salmon enum era tion project was con­
ducted to yield indices to the magnitude of king and summer chum salmon 
escapements in the Anvik River system (Figure 5). The objectives of this 
project were to: (1) determine the daily and seasonal timing and magnitude 
of the salmon runs, (2) evaluate aerial survey methods by comparing aerial 
survey estimates with tower counts, (3) determine age, sex and size compo­
sition of the king and c;:hum 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 73 percent of the king salmon daily 
migr\:"!tion p~~t the t0\vcr. Studic~ by1' IIurd (1970) indicCllcd that the d0il:r7 

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

Methods and Materials 

A 22-foot prefabricated aluminum tower was erected on the east bank 
of the Anvik River about 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, directly opposite the tower, to direct the salmon into the area 
which could be readily observed from the tower. 

A power line, incorporating four 300-watt light bulbs housed in 18­
inch djamcc~ter reflectors, was strung across the river to provide illumjnation 
during darkness. A 1500-watt generator provided electric current for the 
lights. 

A background panel was provided by laying an 80-foot x 3-foot panel 
of herculite upholster cloth across the stream bottom between the tow8r and 
the weir. The panel was attached to a cable running across the bottom and 
weighted down with sandbags. 
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Figure 5. Anvik River Map 
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A three-man crew began 18-hour counting operations on _June 24. Oper­
ations were terminated on July 19 because of high water. Each crew membe·r 
enumerated salmon for two 3-hour periods each day. No counts were made 
between 0700 and 1300 hours. Counts were recorded for both hourly totals 
and the first 10 minutes of each hour. Salmon swimming downstream were sub­
tracted from the upstream migrants to obtain a net count. 

Missing hourly counts were estimated by computtng the percentage (P) 
of the total count made during the missing hour(s) for all other days over the 
entire sea son. 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 was estimated by comparison 
with models attached to the background panel. The size classifications were 
<50 cm (trout size), 50-60 cm (chum size), 60-80 cm (average king), and >80 
cm (large king) . The sc c stima tc s v,rcrc used to determine the a.pprnxima tc ::;izc 
and age composition of the Anvik king salmon escapement. 

Carcass sampling and enumeration surveys were conducted upstream 
and downstream of the tower site from July 11 to July 25. A scale smear for 
age determination was taken from each fish examined, the length (mideye to 
fork of tail) measured, and sex of each carcass was recorded. Spawning 
success was determined by examining the gonads of carcasses. 

No aerial survey could be made of the Anvik River because of high water 
conditions during the peak of spawning. Climatological information was 
recorded daily. Stream flows and limnological data were taken periodicully. 

Results 

Over the period June 24 to July 19, when counting was suspended due 
to high water, an expanded seasonal total of 201,277 chum salmon, 471 king 
salmon, and 167 pink salmon was enumerated pa st the l\nvik River tower (Tuble 
2, Appendix Tables 5 & 6). Estimu tes of hourly counts made from 1 a-minute 
counts (expanded by 6) were within 8 percent of the seasonal total for churn 
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Table 2. Daily expanded salmon counts, Anvik River.!/. 

1lli 

King Chum 
Date No. % Total No. % Total 

June 24 3 .6 1, 166 . 5 
25 0 0 1,639 .8 
26 0 0 3,001 1.5 
27 0 0 2,410 1. 2 
28 0 0 2,736 1. 3 
29 0 0 4,216 2 .1 
30 0 0 5 I 711 2.8 

July 1 1 7,185 3.6 
2 3 .6 8,243 4 .1 
3 13 2.8 10,860 5.4 
4 13 2.8 14,868 7.4 
5 20 4.2 12,627 6.3 
6 22 4.6 13,981 6.9 
7 38 8.0 10,704 5.3 
8 20 4.2 9,538 4.7 
9 27 5.7 I"\ 11nn 

::J 1 'iOO 4.7 
10 70 14. 9 13,255 6.6 
11 32 6 ,'7 7,572 3.8 
12 14 2.9 8,494 4.2 
13 13 2.8 11,731 5.8 
14 28 5.9 14,967 7.4 
15 69 14.6 14,397 7.2 
16 29 6.1 4,511 2.2 
17 19 4.0 3,237 1.6 
18 38 8.0 2,691 1. 3 
19 2 047 1.0 

Total 471 100.0 201,277 100.0 

1/ Expansion figures: King: 1. 27 
Chum: 1 .19 
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salmon and 16 percent for king salmon (Table 3). 

The summer chum migration peaked during July 4 through July 15 and 
king salmon migration peaked on July 10 and 15 (Figure 7). The daily chum 
migration, during the 18 hours counted, was greatest from 2100 to 0400 hours 
and the king migrntion 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 .!/were represented with age class 41 fish com­
prising 78. 9 percent of the sample (Table 4). Male chums composed the 
greatest percentage of the sample before July 18 and females comprised a 
greater perc~ntage after that date (Table 5). 

Ninety-eight percent of the female and 9 4 percent of the male chum 
carcasses examined were partially or completely 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 50 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 
7. 

Discussion 

The 197 4 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. G percent of 
the expanded total chum migration and 36. 6 percent of the king migration 
passed the Anvik tower after July 19 (Lebida, 1972). In 1973, 4 .1 percent of the 
chums and 41.5 percent of the kings passed the tower after July 19 (Trasky, 
1973). In view of this data, the expanded count for 1974 probably included 
most of the chum salmon. The expanded king salmon count may have been as 
much as 40 percent greater if counting could have been continued through July 
31. 

_!/ 	 Gilbert-Rich Formula - Total years of life at maturity (large type) - year 
of life at outmigration from fresh water (subscri.pt). 
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Table 3~ Comparison of hourly counts estimated from 10-minute counts (exrand~d by 6) 
with unexpanded hourly counts, Anvik River, 1974 

Chums Kings
1o min. expanded actua1 10 mm:- expanoeo actua1 

June 	24 114 684 542 2 
25 180 l ,OBO 982 
26 404 2,424 2,522 
27 269 1 ,614 2,025 
28 427 2,562 2,299 
29 690 4 t 140 3,543 
30 638 3,828 4,799 

July 1 1 , 0,)9 6,234 6,038 1 
2 1,093 6,558 6,927 l 6 2 
3 1,693 10,158 9, 126 1 6 10 
4 1,966 ll, 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 
9 .l, 790 10,740 7,973 1 6 21 

10 1,937 11,622 11 ,139 15 90 55 
11 l , 126 6,756 6,064 3 18 19 
12 1,080 6,480 6,010 4 24 11 
13 10 
14 l '117 6,702 G,981 3 18 10 
15 2,343 14,05-8 12,098 7 42 54 
16 728 4,368 3,791 3 18 23 
17 509 3,054 2,720 1 6 15 
18 291 1,746 1,923 4 24 26 
19 64 384 387 

V,600 162,000 m-;153 61 402 m 
difference 12,247 difference ·54 

percentage difference BX percentage difference 16% 
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Figure 7. Daily chum and king salmon migration, Anvik River, 1974. 
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Figure 8. 	 Comparison of hourly migration patterns for 
king salmon, Anvik River, 1972-1974. 
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Figure .g. 	 Comparison of hourly migration patterns for 
chum salmon, Anvik River, 1972-1974. 
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Table 4. Age, sex and size composition of summer chum salmon, carcass 
sample, Anvik River, 19 7 4. 

A99 Classl/ 

31 41 51 61 Totals 

Males 
Number 
Percent 
Mean length 

(mm)Y 

12 
3.0 

520 

197 
49.0 

590 

34 
8.5 

605 

2 
. 5 

570 

245 
61. 0 

585 

Females 
Number 
Percent 
Meari length 

(mm) 

24 
6.0 

515 

120 
29.9 

545 

12 
3.0 

560 

1 
.1 

580 

157 
39.0 

540 

Combined sexes 
Number 
Percent 
Mean length 

(mm) 

36 
9.0 

515 

317 
78.9 

570 

46 
11. 5 

590 

3 
.6 

575 

402 
100.0 

57 0 

v- Gilbert-Hich Formula - Total years of life at maturity (large type) - year of life at 
outmigration from freshwater (subscript).· 

J/ All lengths mideye to fork of tail measurement. 
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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 

Table 6. Post-spawning condition of ::>ummer churn salrnon, Anvik River, 
1974. 

Sex 
Spawned 

out 
Partially 

spent 
Did not 
spawn Total 

Average no. of 
eqgs retained per female 

Males 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%) 
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The decision to reduce the daily counting period to 18 hours was par­
tially based on data from other studies which indicate that the hourly chum 
and king migration puttern did not change significantly from year to year 
(Hurd, 1970). Based on 24-hour counts made in 1973, it was estimated that 
27 percent of the kings and 19 percent of the chums passed the tower site 
during the time period 0700 to 1300. Limited 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 1972, 1973 and 1974 are shown for king and chum salmon respectively. 
Slight variations between seasonal migration patterns can be noted. 

The seasonal chum salmon migration pattern in 1974 was similar to that 
of 1973 which peaked during July 3-12. Tho 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 1973 and 1974 carcass samples were similar 
and dominated by the 41 age class; 77 percent in Hl73 and 79 percent in 1974. 
The 1974 sample was composed of"61 percent males compared to 34 percent 
males in 1973 (Appendix Table 8). The average size of chum salmon sampled 
in 19 7 4 wa s S 7 0 mm and SS 0 mm in 19 7 3 • 

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 be investigated further in 1975. 

Since the project was initiated in 1972, ve1y few king salmon carcasses 
have been sampled and virtually no data has been obtained on the age, sex, 
and size composition of the Anvik run. The primary problem has been that 
Anvik River king salmon carcasses are not available in any numbers until the 
first week in August. Funding limitations have made it necessary to terminate 
the project before that da tc. As this information is important in the scientific 
management of the commercial fishery, it is recommended that a sampling 
crew be sent in to sample king salmon carcasses after August 1, in 1975. 

Due to the lack of comparative data from a known age and total length 
sample, no age analysis was made of the estimated size (total length) of king 
salmon passing the Anvik tower in 1974. In 1974 22.3 percent of the king 
salmon observed were in the >80 cm size range, compared to 62. 6 percent in 
1973 (Appendix Table 9). This indicRtes that the portion of the 1974 run which 
was observcJ was composed of smaller, and possibly younger salmon than in 
1973. 
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In 197 4, heavy rainfall and rising water levels forced termination of 
the project on July 19 when it washed out the weir and threatened the count­
ing tower. Since the high water coincided with the peak of chum spawning, 
it is also possible that it may have had a detrimental effect on spawning 
success. 

SALCHA RIVER SALMON ESCAPEMENT STUDIES 

Introduction 

The Saleha River is the most important king and summer chum salmon 
spawning stream in the_ Tanana River drainage (Figure 3). In 197 2 and 197 3 
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 information on aspects of king and chum salmon life history which 
had not been 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 is a difference in the timing of the post-spawning dieoff between male 
and fem ::.lr.:. cal""'On (11' dntr.;r1n~ne +hn d~ c>+rib,,+1'on of k1'n 11 calmon frv in the a • '-'..I.'""' a...JI "'~"' I "-/ ._. """" J .L.t. "' ,,,.._. .L. .._.. ~ \A"' .I. ""' .. .t."';::I .._, .LA .. .i. ..L.1. .J "" ,..._. 

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 finalized to build the trans-Alaska hot-oil pipeline across 
the Saleha and two of its tributaries, Redmond and McCoy creeks, in the fall 
of 197 5. In 197 4 tentative plans were also announcecf-fo build a natural gas 
pipeline which would eventually cross the Saleha. Be ca use the salmon stocks 
could be damaged by pipeline construction activiti'es or by breaks in the pipe­
line, accurate information on salmon abundance and distribution will have to 
be available for possible mitigation and rehabilitation. 

Methods and Materials 

Heliocourier aircraft were used to make aerial observations. The sur­
veys covered the area between the river's mouth and the North Fork. 

Periodic carcass sampling and enumeration surveys were conducted 
between August 6 and 22. A 24-foot jet outboard-powered riverboat was used 
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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 conducted. All available 
king salmon carcasses and a portion of the chum salmon carcasses were 
sampled. A scale smear for age determination was taken from each carcass 
sampled and the length from mideye to fork of tail recorded. Spawning success 
was judged by examining the gonads of carcasses. The locations of all car­
casses recovered were recorded by sampling area. All carcasses were thrown 
into the bank vegetation to avoid re sampling. 

Foot and boat surveys were made of the 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. 

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

Table 7 summarizes information regarding the abundance and distribution 
of live fish, carcasses and spawning redd s for king salmon. Table 8 summarizes 
this same information for chum salmon except that redd counts were not made. 
Peak live fish counts of 1, 857 kings (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 l 0). Based on live fish counts made during boat surveys, the majority of 
chum salmon spawned between Redmond and Caribou creeks (Figure 11). 

Based on 208 carcass samples, the king salmon escapement was com­
posed of 75 percent males. Age classes 32 through 72 were represented with 
age class 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 
partially or completely spent (Table 1 O). An average of 26 eggs was retained 
per female. Neither male nor female kings predominated in any portion of the 
carcass surveys (Table 11). 

Based on 480 carcass samples, the summer chum salmon escapement 
was composed of 53 percent females. Age classes 31 to 61 wern represented 
with age class 41 comprising 77 percent of the sample (Table 12). Seventy­
eight percent of the male and 96 percent of the female carcasses examined were 
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Table 7. King salmon abundance and distribution, Saleha River, 1974. 

Aerial Survey {7L29i Carcass Survey {8L8-8Ll 8~ Boat Survey {8L8-8Ll 8) 
AreaY number cercent namber nercent number of reeds percent 

50 207 11.0 16 7.0 9 4.0 
100 53 3.0 18 8.0 7 3.0 
150 148 8.0 62 26.0 30 14.0 
200 321 17.0 39 17.0 63 27.0 
300 297 16.0 35 14.0 51 22.0 
400 518 28.0 45 21.0 63 27.0 
500 313.Y 17.0 17 7.0 8 3.0 

Totals 1,857 100.0 232 100.0 231 

N 

w l/ 50 - river mouth to pipeline crossing 
100 - pipeline to mouth of Redmond Creek 
150 - Redmond Creek to mouth of McCoy Creek 
200 - mouth of McCoy Creek to mouth of Ninety-Eight Creek 
300 - mouth of Ninety-Eight Creek to mouth of Flat Creek 
400 - mouth of Flat Creek to mouth of Butte Creek 
500 - mouth of Butte Creek to mouth of Caribou Creek 

2:/ Includes 30 kings enumerated above Caribou Creek. 

100.0 



Table 8. Chum salmon abundance and distribution, Saleha River, 1974. 

Aerial Survey {7L'.:29~ Carcass Survey (8L'.:8-8L'.:18~ Boat Survey (8L'.:8-8L'.:l 8) 
Area}./ number of live fish percent number of carcasses percent number of live fish oercent 

50 1,190 34.0 1 . 2 200 2.0 
100 365 10.0 6 1.1 
150 600 17.0 162 30.0 325 4.0 
200 352 10.0 43 7.9 2,115 26.0 
300 275 8.0 63 11. 7 1,700 22.0 
400 624 18.0 205 38.0 1,200 15.0 
500 104Y' 3.0 60 lLl 2 500 31.0 

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

..!/ 50 - river mouth to pipeline crossing 
10 0 - pipeline to mouth of Redmond Creek 
150 - mouth of Redmond Creek to mouth of McCoy Creek 
200 - mouth of McCoy Creek to mouth of Ninety-Eight Creek 
300 - mouth of Ninety-Eight Creek to mouth of Flat Creek 
400 - mouth of Flat Creek to mouth of Butte Creek 
500 - mouth of Butte Creek to mouth of Caribou Creek 

Y Includes 4 chums enumerated above Caribou Creek. 



Figure 10. Numbers and distribution of king salmon spawning redds, Saleha River, 1974. 
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Figure 11. Numbers and distribution of spawnino chum salmon, Saleha River, 1974. 
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Table 9, Age, sex, and size composition of king salmon carcass sample, Saleha River, 1974. 

Males 
Number 
Percent 
Mean length 

(mm)ll 

Females 
Nu~ber 

Percent 

Mean length (mm) 


Combined 
Number 
Percent 
Mean length 

(m.n) 

3z 

2 
1.0 

370 

2 
1.0 

370 

42 

91 
44.0 

570 

91 
44.0 

570 

J1ge Class 
5,,

.:. 

21 
10.0 

690 

3 
1.0 

840 


24 
11.0 

710 

62 

39 
18.0 

880 

47 
23.0 

870 

86 
41.0 

870 

72 

4 
2.0 

940 

1 
1.0 
880 

5 
3.0 

930 

Total 

157 
75.0 

760 

51 
25.0 

870 

208 
100.0 

780 

1/ All lengths from mideye to fork of tail. 



Table 10. Post-spawning condition of king salmon carcasses, Saleha River, 
1974. 

Sex· 
Spawned 

out 
Partially 

spent 
Did not 
spawn Total 

Average no. of eggs 
retained per female 

Males 87 (62%) 29' (20%) 26 (18%) 142 (100%) 

Females 28 (70%) 12 (30%) 40 (I 00%) 26 

Totals 115 (63%) 41 (23%) 26 (14%) 182 (I 00%) 

Table 11. Comparative sex composition of k!n9 salmon carcass sample by 
3-day period, Saleha River, 19741/, 

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 

Total 178 100 54 100 

.!/ Survey started several days after post-spawning dieoff began. 
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Table 12. 	 Age, sex and size composition of summer chum salmon carcass 
sample, Saleha River, 1974. 

Age Class 

31 41 51 61 Totals 

Males 
Number 
Percent 
Mean Length 
· (mm) .V 

18 
4.0 

560 

171 
35.6 

580 

32 
7.0 

590 

2 
0.4 

630 

223 
47 

580 

Females 
Number 
Percent 
Mean Length 

(mm) 

18 
4.0 

540 

203 
41. 8 

550 

35 
7.0 

570 

l 
0.2 

610 

257 
53 

550 

Combined 
Number 
Percent 
Mean Length 

(mm) 

36 
8.0 

550 

374 
77.4 

560 

67 
14.0 

580 

3 
0.6 

620 

480 
100 

560 

.V All lengths from mid eye to fork of tail. 
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partially or completely spent (Table 13). An average of 117 eggs was retained 
per female. Male chums predominated in the carcass surveys from August 8-13 
and females from August 14-18 (Table 14). 

Stream flows and water chemistry for six major tributaries and the main 
Saleha River are presented in Appendix 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). 

Discussion 

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 churns is the greatest ever recorded for the Saleha (Appendix Table 3). 

Aerial, boat and carcass surveys produced widely varying estimates of 
chum and king salmorL 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 also affect carcass distribution. 

The July 29 aerial survey was probably the best indicator of king salmon 
spawning distribution. Boat surveys started after the peak of spawning when 
many spawners had already died. Aerial survey counts indica led that 11 per­
cent of the king salmon spawners were located downstream of the main river 
pipeline crossing and 22 percent downstream of McCoy Creek (Figure 10). 
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 chum salmon distri­
bution since the aerial surveys were flown at least 2 weeks before the peak of 
chum spawning. Two percent of the spawning chum salmon were observed during 
boat surveys downstream of the main river pipeline crossing and G percent down­
stream of McCoy Creek. In 1973 these figures were 10 percent and 20 percent 
for the respective locations. Approximately the same number of chums utilized 
the spawning areas below McCoy Creek in both years, but greater numbers of 
chums and hence a greater percentage of lhe total spavvning population utilized 
the upriver spawning areas in 1974. 

The age and sex composHion of the king salmon carcass sample was 
unusual since it was composed of 75 percent mnles and 44 percent 4z age class 
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Table 13. Post-spawning condition of chum ·salmon carcasses, Saleha River, 
1974. . 

Spawned. Partially Did not Average no. of eggs 
Sex out spent S~,!Vn Total retatn_qs!...Qer female 

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%) 

Table 14. Comparative sex composition of summer chum salmon carcass sample by 3-day 
period, Saleha River, 19 7 4. 

Males Females 
Date Number Percent Number Percent 

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 456 100 51.1 100 
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fish. The age and sex composition of the Saleha sample differed from the 
Emmonak commercial catch sample which was composed of only 0.5 percent 
42 age class fish (68. 5% were 62' s) and 54. 5· percent males (Appendix Table 
11). The reason for the high proportion of 4z Saleha River kings is not com­
pletely understood but was probably influenced by selectivity of the commercial 
gill net fishery for larger fish. Also the high percentage of this age group may 
indicate good survival or early maturity of 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 actu~lly happened 1 however, since carcasses had accumulated for 
several days before the surveys started. In 1972 female kings predominated 
in the early carcass surveys (Lebida, 1972). 

The age, sex and size composition of the chum salmon carcass sample 
was essentially the same as the Emmonak commercial catch sample 1 the Anvik 
carcass sample, and the 1973 carcass sample (Appendix Table 12). For early 
carcass surveys 1 male chums were slightly more numerous than females. 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 miles 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 poGt-spav.lning dicoff. 

In 1973 king salmon fry were captured with a dip net in Redmond, Flat 1 

Ninety-Eight 1 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 fry 1 but several fry were captured in the area of the trap with 
an electroshocker. 

<' 

All of the tributary streams surveyed, with the ex.ception of McCoy and 
Caribou creeks, were 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 fry 
were not observed or captured in locations upstream from these dams. White­
fish and grayling were observed moving upstream after a portion of a dam on 
Ninety-Eight Creek was removed. 
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WHITEHORSE FISHWAY KING SALMON ESCAPEMENT STUDIES 

Introd uctl.on 

The Whitehorse dam fishway is located on the Yukon River, l, 7 45 river 
miles upstream from the mouth (Figure 4). It is just outside the city of White­
horse and is one of the farthest upstream king salmon escapement monitoring 
sites on the Yukon River. Since 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 salmon 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 Alaska 
Department of Fish and Game supplied a tecnnician 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 two-thirds 
of the way upstream a holding pool with a qate and viewing window are built 
into the fishwa.y. Salmon urc counted .;:ind s.::implcd ut this point before being 
released to continue through the fi shway. 

Methods and Materials 

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 sampled as follows: each fish was 
removed with a dip net, the length (mid-eye to fork of tail) measured, and a 
scale sample removed for age determination. The sex of all the king salmon 
in the sample was determined from external morphologice:il characteristics. A 
record was kept of all salmon which showed evidence of gill net marks. After 
sampling the salmon were released and allowed to complete passage of the 
fishway. 

Results 

Two-hundred and seventy-three king salmon were enumerated at the 
Whitehorse fishway in 1974. These fish were composed of 168 males (62 per­
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cent) and 105 females (38 percent). Annual cumulative counts for 1965-1974 
are shown in Appendix Table 13. 

Ninety-one king salmon were sampled for age, sex and size. Eighty­
six of the scale samples were legible. Age classes 42 through 72 were repre­
sented with age class 62 comprising SS percent of the sample (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 showed evidence of net marks. 

Discussion 

In 1974, the escapement of 273 king salmon through the fishway was 
the second lowest on record and was far below the 16-year annual average of 
652, An examination of the annual escapement counts since 1959 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 (Tra sky, 19 7 3) . 

The 1974 Whitehorse escapement sample was composed of a greater 
percentage of 4?. and 5?. age class kings than the commercinl catch sample 
from Emmonak (Appendix Table 11). This has _been characteristic of the age 
structure of the Whitehorse escapement since 1970. Two possible explanations 
for this are: (1) the age and sex composition of downstream catch samples 
from 8-1/2 inch gill nets is not .:;ompletely representative of the actual age 
and sex composition of the king salmon run as the fishery is selective for the 
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 
spawni.ng run in the 4th or 5th year of life, a high percentage of these may be 
upper Yukon stod·.s. 

In 1970 and also in 1972-1974, the Whitehorse escapement samples 
were composed of a greater percentage of s2 and 62 age class kings and a 
smaller percentage of 42 age class king than the Saleha River sample (Appendix 
Table 11). A plausible reason for this difference may be inherent genetic dif­
ferences in the stocks involved. 
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Table 15. Age, sex and size composition of king salmon escapement sample, Whitehorse, 1974. 

32 42 

Age group 

52 62 72 Total 

Males 
Number 
Percent -
Mean length (mm) 1f_ 

12 
14.0 

600 

19 
22.0 

670 

19 
22.0 

790 

2 
2.0 
910 

52 
60.0 

710 

w 
U1 

Females 
Number 
Percent 
Mean length 

3 
4.0 
790 

28 
33.0 

800 

3 
3.0 
930 

34 
40.0 

810 

Combined 
Number 
Percent 
Mean length 

12 
14. 0 

600 

22 
26.0 

700 

47 
55.0 

800 

5 
5.0 
920 

86 
100.0 

750 

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



UPPER YUKON DRAINAGE FALL CHUM STUDIES 

Introduction 

Pall chum salmon are unique stocks of chum salmon 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 the 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 34° F .. 

In 1974 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 Yukon 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 spnwning a.mas and the Delta River stucliP.~ were continuAd. 
The objective:::> of Ll1e 1974 studie::; were: 

(1) 	 Determine the distribution, abundance, and timing of fall 
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 chum 
salmon in the Delta River. 

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

(5) 	 Determine if there is a difference in timing of post-spawning 
dieoff between male and female fall chums. 

The Delta Hiver drains the Ala ska Range and ernptie s into the Tanana 
River just downstream from the IUchardson Highway bridge. The Delta River 
during the summer is a typical 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 spawning area unde! study which 
is located in the lower mile of the floodplain {Figure 12). During the last 2 
years, spawning occurred in three major channels which consist of o series 
of large, clear shallow pools separated by riffles during October to early May. 
These characteristics make it very easy to capture and observe spawning sal­
mon. The shallow riffles keep dead and dying salmon from drifting out of the 
study area. 

Methods and Materials 

Fall chum salmon were captured approximately 200 feet inside the mouth 
of the Delta River with a l SO 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 silvery, 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 tho 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 determina tiOl) 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 release. No tag rewards were paid for these fish. 

Tag recoveries were made during a daily intensive carcass survey of 
the three channels comprising the Delta River sp~~wnin0 grounds. A record of 
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 gauged by examining the gonads of carcasses. 
To 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 fork of tail determined. The 
ovaries were removed and preserved in a 30 percent formuldehyde solution for 
laboratory examination at a later date. Fecundity was determined volumetrically. 

On October 29 and 31, near the peak of spawnh1g, two aerial survey 
estimates were made of the Delta River spawning population. A heliocourier 
STOL aircraft was used with a different observer for each survey. Two biolo­
gists made estimates of the spawning popuJation on foot surveys of tho Delta 
spawning area on November 1. On November 1 aerial photographs of the entire 
spawning area were taken with a Kargl camern with a 12-inch focal length. The 
camera was mounted in a Cessna 180 aircraft which was flown at 80 mph and an 
altitude of 600 feet. Kodiak double x estar base film was used. A series of 
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negatives, with a 10 percent end lap and a 9 inch x 9 inch frame size, were 
produced for each spawning channel. The scale for the negatives was 1 inch 
equaling SO feet. The negatives were placed bn a light table and examined for 
the presence of salmon. Counts were made of the number of chums in each 
spawning channel. 

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

Aerial surveys were made of other known and suspected fall chum spawn­
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 Game and the Environment-Canada Fisheries 
Service. Carcass samples were also taken from fall chum salmon spawning 
areas on the Tanana, Toklat, and Sheenjek rivers to provide comparative data 
on age, sex, and size composition. 

Results 

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

A total of 40 3 fall chums was tagged between October 11 and 28 (Appen­
dix Table 15). A total of 2,256 carcasses was recovered from the spawning 
channels and examined for tags (Appendix Table 16). A total of 151 tags was 
recovered from carcasses by the survey crew (Table 16). In addition, eight 
tags were either recovered from fishermen or were found loose in the spawn-· 
area (tag loss, fish killed by predators). These tags and fish were not included 
in the stream life estimates but were utilized in the population estimate, 

Of the 403 chums tagged, 65 were tagged in channel 1, 274 in chcmnel 
2, and 64 in channel 3. A substantial portion of the chums tagged were not 
recovered as carcasses in the channel where they were tagged. Recoveries 
made in the other two channels were 17, G and 33 percent for fish tagged in 
channels l, 2 and 3 respectively (Table 16). 

Based on daily tag recoveries from carcasses, the average stream life 
was 19, 17, and 19 days respectively for channels 1, 2, and 3. The average 
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Table 16. Fall chum salmon tagged and recovered in each Delta River 
channel, 1974. 

Recoveries ll 
Channel 1 Channel 2 Channel 3 Total recovered 

Tags applied 

-
No. Percent No. Percent No. Percent No. Percent 

Channel 1 65 24 83.0 5 17.0 29 100.0 

Channel 2 274 6 6.0 95 94.0 101 100.0 

Channel 3 64 3 14. 0 4 19.0 14 67.0 21 100.0 

No. 

Totals 403 33 22.0 104 69.0 14 9.0 151 100.0 

1./ Does not include 3 predator-killed chums, 1 broken tag, and 4 tags turned in by 
fishermen. 
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stream life for all three channels was 18 days. Male chums had an average 
strnam life of 15 days and females 21 days in 1974 (Table 17). 

The seven hundred sixty chums from the combined Delta River channels 
were examined for age, sex and size. Age classes 31 to 51 were represented 
with age class 31 comprising 54 percent of the sample (Table 18). Male churn 
composed 63 percent.of the above sample. Male chums composed 51 percent 
of the 2,256 carcasses examined for sex only (Appendix 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 pdrtially or completely spent (Table 
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 72 percent of the sample. The 
mean fecundity was 1, 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 
counts resulting from aeriaJ stirveyR, foot P>urveys and examination of aerial 
photographs ranged from l, 9 06 (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 Shecnjek River carcass samples is presented 
in Appendix Table 19. 

The results of all the aerial surveys of the upper Yukon drainage are 
presented in Appendix Table 20. Large spawning concentrations of fall chums 
were located in the Shcenjek and Chandalar rivers. 

In 1973 and 1974 chum salmon entered channel 2 approximately 10-13 
days later than the other two channels. This delay was apparently due to the 
colder surface water runoff still present in this channel in early October (Trasky, · 
19 7 3) . 

- 41 ­

http:percent.of


--
-- ----

- -

Table 

stre-lini 
11 fe . 
!@y_s_.L_ 

2 

,3 


4 

5 

6 

7 

8 

9 


10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 


Tota1 Nun,1bcr 
Average"!:! 
Stream life 

days 

17. Stream 11fe by channel, Delta River, 1974· 
' . 

-
Channel 1 
 Channel ? ·- ­rema les comb I
~_1 £$ males fema 1cs-

-1 -- -- - --
 2 
 --
1 
 2 


-
1 - -

-, 

-
1 -

-
1- -

1
- -- - - -
1 


-
1 4
- -

8 
 2
-
6
- --

-
2 

-
2 6 
 2 


2 
 1 

1 
 1 
 7 
 3
-
1 
 5
1 
 3
-
3 
 1 
 4 
 4 
 4 

3 
 3 
 6 
 8
-

1
1 
 4 
 5 

2 
 1 
 3 
 3 
 3 


2 
 2 
 3 

-
2 
'3 
 3 
 2 


1 
 1 

-
1 -

1 
 1 
 -
- - --
-
31 
 4 


-
1 -

--- - -- -
- -- -
- - - -- - ---
- -- - -- - -- -- - ---- - -- -- - -- -- -- - -

-,3 
 16 
 29 
 67 
 34 


17 20 19 15 21 


comb. males----- i----- ­

1 
 l 
--

-
2 --
1 
 -
1 
 -
1 
 l 
- -

1 

10 

4 


-
6 
 1 

8 
 1 

3 


10 
 -
8 
 -
8 
 l 


14 
 -
9 
 1 

6 
 -
5 
 -

2
2 

1 
 -
- -

--
-
1 -

1 

--

- -
--

- -
- -

--- -
- -

--- -
lOf To 

·---·------ ­
Chan 

fem --- ­ -----·-­
1 
 2· 2 1 3 


2 2 

1 1 2 

1 1 


:­ 1 l 
1 
 2 2 


1 
 2 
 6 1 7 

8 2 10 

7 7 


1 

1 


7 4 11 

2 1 3 

8 3 11 

6 3 9 

8 5 13 

9 8 17 


1 


1 
 2 
 5 7 12 

5 4 9 


1 
 1 
 3 5 8 

2 
 4 3 7 


1 
 1 
 1 2 3 

1 1 
 2 2 


1 1 
 2 4 6 

1 
 1 1 


1 1 
 1 1 

1 1 
 l l 
1 l l 1 


-


l 1 
 1 1 


90 6T T5T2T 

17 15 22 19 15 21 18 


]_I stream life bctv1een date of tagging and date of recovery on carcass survey 
. . 

2/ does not include 3 predator-killed chums, l broken tag, and 4 tags tunned in 
- by fishermen 

- 42 ­



Table 18. 	 Age, sex and size composition of fall chum salmon; combined 
carcass tagging sample, Delta River, 1974. 

Age Class 
31 41 51 Total 

Males 
Number 277 189 11 477 
Percent 37.0 25.0 1.0 63.0 
Mean length (mm).!/ 560 600 630 580 

Females 
Number 131 146 6 283 
Percent 17.0 19.0 1. 0 37.0 
Mean length (mm) 560 590 610 570 

Combined 
Number 408 335 17 760 
Percent 54.0 44.0 2.0 100.0 
Mean lerigth (mm) 560 600 620 580 

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

Table 19. Post-spawning condition of fall chum salmon carcasses, Delta 
River , 19 74 . 

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

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

Females 151 (84%) 19 (11%) 9 (5%) 179 (l .00%) 139 

Totals 348 (70%) 126 (25%) 22 (5%) 496 (100%) 
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Figure 13-. Comparative sex composition of fall churn salmon carcass sample, 
by 3-day period, Delta River, 1974. 
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Table 20. Age, size and fecundity of Delta River fall chum salmon samples, 
1974. 

Sample Age Length Weight Fecundity 
no. class (mm) (Kg) (No. of eggs) 

1 41 580 1,348 
2 41' 570 1,724 
3 31 540 1,986 
4 31 570 2.2 2,350 
5 31 520 2.2 2,178 
6 41 585 2.4 1,960 
7 31 555 2.2 1,407 
8 41 610 2.7 2,350 
9 31 550 1.8 l, 557 

10 41 630 2.8 1,686 
11 31 565 2.0 1,623 
12 31 545 2.2 2,187 
13 31 585 2.3 2,220 
14 31 500 1. 6 1,830 
15 31 540 1.9 l, 751 
16 31 565 2.4 2,178 
17 31 560 2.3 1,339 
18 31 550 2.2 2,275 

Average 560 2.2 1,886 

Table 21. Comparative population estimates, Delta River, 19 74. 

Number of Fall Chums 
Survey Channel 

Method Date rating 1 2 3 Total 

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

Ae ria 1 Surveys (l) 10/29 fair 545 2,550 122 3,217 
(2) 10/31 fair 215 4,010 

Foot Surveys '(l) 11/1 389 l, 455 91 l,935 
(2) 11/1 450 1, 235 221 1,906 

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

Peterson Population 
Estimate 5,718 

__ ._·---·---·-··· 
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In 1973 and 1974 substantial numbers of salmon emigrated from the 
channel in which they were tagged into one of the other two channels. In 
both years channel 3, which was the smallest, had the greatest emigration 
and channel 2, which was the largest, the lea st. In addition to the fish that 
migrated between channels, several tagged salmon were observed during both 
years in a Tanana River spawning area 1/4 mile upstream from the mouth of 
the Delta River. The reasons for the observed emigration are not known but 
could be attributed to either tagging shock or normal homing behavior. Over­
crowding can probably be eliminated as a factor in 1974 because of the rela­
tively small number of spawners present in channels 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 1973 and 1974 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 aerial survey counts is greatly 
influenced by the observer's abHity to enumerate large numbers of both schooled 
and spawning fish in small areas during a short period of time. Foot survey 
accuracy is irlfluenccd ~~/ difficulties in counting milling fish in the wider and 
deeper portions of the channels (e.g. lower 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 substantially greater than 
the 2, 361 count made from examlna ti on of aerial photographs taken November 
1. The peak foot survey count made 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 removed by predators at unknown rates. The Peterson tag­
recovery estimate of 5, 718 was substantially greater than any of the survey 
counts. However, this estimate was considered too high due to the emigration 
of an unknown number of tagged fish out of the study area. 

Since carcass counts w.ere made daily, the cumulative count should 
give a reasonably accurate estimate of the total spawning population. A total 
of 2 ,25G carcasses was counted through November 17. An estimated total of 
600 live fish was present November 17 which accounts for a total of 2, 856 fish. 
This number does not include possible removal of unknown numbers of fish and 
carcasses by predators and fishermen. 
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For purposes of this report and for use in subsequent spawning escape­
ment comparisons, the 197 4 Delta Hiver spawnl.ng population is considered to 
be 3, 300 fish. This figure is approximately midway between the range of all 
counts and is similar to the cumulative carcass and live ti.sh count of November 
17. 

The 1974 Delta River carcass sample was dominated by the 31 age group 
which comprised 54 percent of the sample. The 1973 sample was comprised of 
7 4 percent 41 age class chums. The 31 age group ranged from 45 to 7 3 percent 
fall chum samples from other locations in 1974 (Appendix Table 19). 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 brood year 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 churns were larger than summer 
chums in the same age class with the exception 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 older 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 
chums. Fall chums enter the Yukon River at least a month after the summer 
chums. Additional ocean growth coupled with genetic factors would account 
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 compositi.on of a spawning population. 
The same differential dieoff between male and female summer chums, was also 
observed in the Anvik River and Saleha River in 1974. The difference in post~ 
spawning die off may account for the differences in sex composition between 
the Sheenjek and Tokla t samples. The Sheenjek and Tokla t samples were taken 
during a sing le day. 

The average fecundity of the 1974 sample (1, 886 eggs per female), 
was substcmtially less than the average fecundity (2, 634 eggs per female) 
found jn 1973 (Trasky, 1973). The 1974 females were smaller (560 mm) and 
wc>ighcd less (2. 2 kg) than the 1973 females which avernged 589 mm in length 
and 2. 9 kg in weight. Fecundity in chums has been found to increase with 
length and weight hence the smaller sizf~ of the 1974 fish could account for the 
decrease in fecundity (Bakkala, 1971). 
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In 1974 two major fall chum spawning areas were located in the Sheenjek 
and Chandalar rivers by aerial surveys. Smaller spawning areas were also 
located in the McKinley River, Nenana River, Salmon Fork of the Black River, 
Salmon Trout River, and Kevinjek Creek (Appendix Table 1). Escapement levels 
for 1974 in 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 spnwning areas in the upper Yukon 
are shown in Figure 14. 

Other potential fall chum spawning areas which should be investigated 
include the upper Tanana above the Gerstle River, the upper White River, the 
main Yukon above Fort Yukon, the upper Kantishna, the Koyukuk River drainage 
and the Anvik River. 

The peak of spawning by drainage was essentially the same in 197 3 
and 197 4. In the Porcupine and Chandalar River drainages the peak of spawn­
ing occurred during mid-September, in the lower Tanana, except for Moose 
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 Toklat rivers indicated that these 
arc:us v.;ere also fed by upvvelling spring w.::tcr and arc similur to the Dclt.:i River 
spawning area. 

FLAT ISLAND TEST FISHERY PROGRAM 

Introduction 

A test fishing site has been maintained at Flat Island in the south mouth 
of Yukon River since 1963 (Figure 15). Flat Island is located below most of the 
commercial 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-season management an in assessing the= long-term effects 
of the commercial fishery on the king and summer chum salmon runs, There 
have been two primary objectives to this study: 

1. 	 To obtain information re9arding rnlcitive abundance, species 
composition, and timing of the salmon runs. 

2. 	 To obtain information on the. effect of the selectivity of 8-1/2" 
(king salmon gear) and 5-1/2 11 (chum salmon gear) stretch mesh 
gill nets on the age, sex, and size composition of the salmon runs. 

- 48 ­



Figure 	14. Upper Yukon• fall chum salmon spa\·ming areas, 19;.;.
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Methods and Materials 

Set gill nets of 5-1/2 11 and 8-1/2 11 stretched mesh nylon webbing with 
standard floats and leadline have been used to capture salmon at the Flat 
Island test fishing site. Each net is 25 fathoms long by 2 8 meshes deep. 
The nets were fished 24 hours a day at 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 197 4 the first recorded salmon was captured on May 30. Over a total 
of 2, 849 gill net fishing hours, 58 7 king salmon and 5, 9 24 summer chum salmon 
were captured. Peak catches of king salmon occurred on June 8-11, 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. 

In 1974 the 8-1/?. inr.h mesh gill nets captured 0.26 king salmon nnd 
0. 95 sun1111e1 chum sal111or1 per gill net bouf. The 5-1/2 inch mesh gill nets 
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 
Island since 1965 is presented in Appendix Table 21. 

Table 23 presents 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 

The catch per unit effort of 0. 26 king S<llmon 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. 6 4 king salmon per gi.ll net hour. The catch per unit 
effort of 4 .14 summer chum salmon per gill net hour was th0 second highest on 
record and well above the 7-year average of 1. 88 chums per gill net hour. 

The catch data indicated a l(~sser 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 
drainage were 19 percent and SS percent greater than 1973 catches. King and 
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Table 22· Daily test fishing catch data obt~lncd ~t Fl~l l~land, Yukon 
River, 1974. 

--·-----~ B 1~.~__ Cnc:_ti 9 I I I __ nc ts .!..~~--- -r--.$_!i2-....!=6-ch -1J-iTi--nc·t·s-:?:_/-­
~=--G i I I net hours King__ Chum I Gi I 1 net hours Ki~ Chum 

5/30 4 0 0 
31 18 2 0 

I 8 2 I 8 0 1 
2 24 7 0 24 2 1 
3 24 1 6 24 5 'S 
q 39· 1 5 24 2 11 
5 48 ' 17 40 211 6 42 
6 48 38 54 24 1 91 
7 48 26 67 24 2 156 
8 46 24 75 24 0 91 
9 48 43 82 24 3 109 

10 48 65 72 24 8 126 
11 48 32 13 24 1 39 
12 7 2 1 l 24 18 165 
13 39 36 19 24 1 l 13548 ...14 11 21 24 4 67 
15 48 7 3 24 3 52 
16 48 35 22 24 2 115 
17 liB 18 so 24 11 Jli 4 
18 48 1 I 129 24 10 157 
19 48 2 63 24 l 11 4 
20 48 5 46 24 l 128 
21 48 1 7 24 1 23 
22 48 25 97 16 6 206 
23 48 4 7 6 0 8 
24 48 6 37 24 2 62 
25 48 10 115 24 2 476 
26 48 2 16 24 0 150 
27 42 2 12 24 l 48 
28 24 0 1 24 0 11 
29 42 8 73 24 2 88 
30 48 8 80 24 3 118 

71 1 48 7 44 24 3 140 
2 48 2 26 24 0 102 
3 48 l 9 24 1 47 
4 42 l 6 24 0 121 

2l1 24 0 96 
6 42 2 28 
5 0 2 

24 0 13 l 
7 48 5 156 24 0 282 
8 42 2 56 24 0 39 
9 21,. 0 6 24 0 15· 

10 42 0 53 24 l 38 
11 42 1 17 2~ 0 48 
12 31 3/ 

13 60- 54 
 48- 0 130 
14 48 45 24 0 70 

Totals 1,335 •1• --~~;;-6___ l 1,01• 113 - •1,_1_9s__ 

Yr··-T~~a-··g-r~~t!;o·1~-1-se.t. ·91T1--n·e·t·s-, ··-;;·i-t .e 5· ·/1-a~d-·-11 i .---------------­
·21 One ?5 fathom set gill net, sit #3.
I/ Stormy, unable to check nets. 
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Table 23. 	 J\ge and sex composition of test fishing catch sample, Flut Island, 
1974. 

A. 	 Age and sex composi~1on of Yukon River king -salmon, test fishing catch 
sample taken with 8 ~/2" mesh gill nets, Flat Island, 1974. 

74 	 74.7 2 	 2.0 54 	 54.5 9 9 .1male 9 9. 1 
2 	 2.025 	 25.3 3 3.0 17 	 17.3 3 	 3.0fernal e 

9-9 TCfo:O 4 	 if.Ototal 12 T2.T if /T~8 T2 T2.T 

B. Age and sex composition of Yukon River king salmon, test fishing catch 
sample taken with 5 1/2" mesh gill nets, Flat Island, 1974. 

14 -	 37. 9male 29 	 78.4 
female 8 21 .6 4 10 .8 

37 roo.ototal 18 	 48-:7 

5 13. 56 	 16 .2 4 10.8 
l 2.73 8. 1 

9 	 20 b T6-:2 4 T0:8 
--·--'----~----~-----~----·-!------

C. 	 Age and sex composition of Yukon River chum salmon, test fishing catch 
sample taken \'-lith 8 1/2" mesh gill nets, flat Island 1974. 

C~r~_?~_..A.51.~ C asses 
Sex tlo. '° 

95 	 51 .6male 
89 	 48. 4feli1a1 e 

rs4 	roo.-ototal 

Aqfj 31 I -~-~--1.1_ -~~.i.1~ :=_ Aqe ~1% 
No. % No. % No. No. 

------~ 

13 7.0 73 39.7 9 	 4.9 
4 2.2 	 78 42.4 7 	 3.8 

11 9~2 -rsr s2-:-r 16 s:r 

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

· CQ!i11)i f!_ed iYie-Cl as_~~-~- ---~9-~-~- A~e 4] . _ A_ge 1L ___Ag_e_~J- _'' 
Sex 

male 
fema 1 e 
total 

No. ~ No. 
___ 

% No. 
___ 

% No. % No. % 

155 52.2 
142 47. 8 
'FJ1 TOO.a 

17 
8 

25" 

5.7 
2.7 
8.4 

128 
119 
247 

43. l 
40. l 
"83.2 

10 
14 
24 

3.4 
4.7 
s:r 

l 
T 

'3 
.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 
~ere flown under highly variable weather and stream conditions, and in some 
cases may 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 proportio'1 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 52 kings. There was no signi­
ficant difference in the age and sex composition of the summer chum salmon 
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 tho.n 8-1/2 
inch nets in capturing summer chum. 

Flat Island test fishing catch data has been an important management 
tool for the Yukon River when used in conjunction with other indicators of 
salmon 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, Yuk.on River, 1974 .!/(cont.). 

Survey Suinmer Fall 
Stream {drainag:el Date rating: King:s Cohos chums chums 

Glacier Creek 7/28-8/1 ?cir 12 
Moose Creek 10/20 ?e.ir 2,996 

McKinley River 10/20 Fa5.r-Poor 405 
Subtotal 108 15 37,711 

Nenana River 10/10 13 23 
Seventeen mile slough 10/10 Fair 1 20 1,570 
Slough (S miles below Clear 

AFB) 10/11 Fair 828 
Slough (l mile below Anderson) 10/11 Fc1ir 900 

Subtotal 1 1,761 1,593 

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

en Saleha River 5/ 7/29 Good 1,857 8,040 
IX 

I 
U12per Tanana River 

Big Tanana slough.§/ 10/21 Poor 87 
Benchmark 735 slough 10/31 Poor 1,450 
Richardson Clear·Nater'!../ 10/29 Fair-Poor 235 125 
Delta River 10/31 Fair 15 4,010 
Near Richardson Hwy bridge.§/ 11/13 Good 22 4,567 
Blue Creek 11/13 Good 64 1 
Goodpaster River 7/ 29 Fair 97 113 
Bluff Cabin slough 10/31 Good 4,840 
Clearwater Creek slough 10/31 Fair 496 
Clearwater Creek and Lake 10/24 Fair 560 10 
Delta Cleanvater Creek.§/ 10/14 3,950 
Delta Cleanvater Slough 10/31 Fair 1,235 

Subtotal 97 4,933 113 16,734 

Big Salt River 8/ 6 Good 196 

Chandalar River 9/18 Fair 17,455 

(CL _inued} 



Appendix Table 1. Salmon escapement data, Yukon River, 19741./ (cont.). 

Survey Summer Fall 
Stream (drair..ar;e) Date ratinq Kinas Cohos chums chums 

Porcupi:1e River drainage 
Sheenjek River 
Black River 

Salmon Fork 

Kevenjik Creek 


Salmon Trout River 

Subtotal 


Yukon Territory StreamsY 
:.L'achw CrsekV 
Nisutlin RiverW 
Big Salr..on Riverl!.I 
M:'..ner Riv-:=r 
v• d"' ~. 11 Ir'-10:1 l.{.e 1uver.::....=..t 
K!uar:e Ri-ler 11/ 
McOueston RiverY 
Ma·.r·o River11./ 
Yt:k.on Ri·.rer .Ll/ 
V.f:-iitehorse Fishway 11/ 
~'~~1·nc Br~n~h R1"verl3 1 
J. ·-•· - ..,,, c .... ""'J.... :!:....:!../ 

Subtotal 

Total for Yukon drainage: 

9/18 

9/19 
10/13 
9/19 

8/ 9 

7/26-8/26 

rair 

Poor 
Fair 
Good 

Fair-Good 
Poor 

Fair-Good 
Fair-Good 
Fair-Good 

Fair-Good 
Fair-Good 

444 
1,625 

6 
14 42,582 

192 
150 

70 
89 
44 

300-500 
40 

2 
30 190 

273 

890 
200-300 

300 
32,500 
33,190 

5,266 7,008 356,140 149,265 

1J Aerial survey peak counts (including carcasses) unless otherwise indicated. 
Y CommUn.ication from Bob Hallock, JFWAT. · 
Y Foot survey . 
ii Boat surveys by Don Ross, USF&W. 
Y Combination aerial and boat survey . 
.§/ Helicopter survey conducted by Sport Fish Division., ADF&G. 
11 Coho survey conducted on 10/24, fall chums on 10/31 . 
Y Survey data supplied by Environment-Canada Fisheries Service. Klondike, Big Salmon, Mayo and Nisutlin rivers. 
V Foot ::; urvey . 
lQ/ Count includes redds. 
l' · Combination aerial and ground surveys. 
l.Y Fishway count. W· Weir count (preliminar1 ,.1ata). 



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

-
Year AndreafsD'__Riy_Elr (East Fork) 

1960 1, 020· 
1961 1,003 
1962 67511 
1963 
1964 867, 
1965 
1966 361 
1967 
1968 380 
1969 231l/ 
1970 665 
1971 1,904 
1972 798 
1973 825 
1974 501/ 

~ndreafsky River (West Fork) Anvik River 

1,220 
-
76211 

705 
35511. 
303 
27611 
383 
27 4.!/ 
5741/ 

1,284 
50211 
788 
285 

1,950 
1 '226 

-
6soll 
638 
335.!/ 
297.!I 
296.!I 
36811 
-


l ,172V 
613Y' 
471Y 

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

1959 1,054 
1960 1,660 660 
1961 2,878 l,OG8 
1962 937 1,500 
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 1s9.V 64oY 856 
1972 1,193 317 392 
1973 249 35l/ 228 
1974 1,857 15oY 27 3 

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

:!:} Canadian Department of Fisheries survey. 

y Combination tower counts and aerial survey estimate . 

.1/ Tower count only. 
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Appendix Table 3. Comparative Yukon River drainage chum salmon escapement counts, 1958-197 4 {aerial surveys 
unless otherwise indicated). 

SUMMER CHUMS FALL CHUMS 

Andreafsky River Andreafsky River Anvik Chena Saleha Tanana Delta Fishing Brand 

Year (East Fork) (West Fork} River River River River River River 

1958 
1959 
1960 3,830 
1961 8I110 
1962 18,040 
1963 
1964 
1965 
1966 25,619 
1967 
1968 17 ,6ooY 
1969 119,000 
1970 84,000 
1971 98,095 
1972 41,460 
1973 10,1491./ 
1974 3,2151/ 

19,530 

12,810 
14,6701./ 
18,145 
14,495Y 
74,600.V 

159,500 
91,71011 
71,745 
25,573 
51,835 
33,578 

100-200,000 
200,000 
11,110 

20,600 
-


12- 14,oool/ 
100,000 

37,500 
116,000 

51, 5801/ 

232,780 
-

245, 85711 
86,66511 

201, 277 v 

402 
898 

670 

79 


4,349Y 


670 
1,152 
1,161 

25ol/ 
2,375 
2,200 

3,790 
4251./ 

7,879 
30611 
947 !/ 
290 

8,04oY 

862 

800 

19,657 
9,365 
4,567 

46.Y 

800 
115,000 

3,650 35,326.11 
10,262&! 16,23921 

4,010 32,500 

O"l 
1--' 

l/ Poor survey conditions. 

Y Includes some pinks. 

]/ Combined tower and aerial survey estimates. 

j/ Combined weir count and population estim:i.te . 

.§/ Weir count. 

Y Population estimate. 

]/ Tower count. 

Y Boat survey. 


http:estim:i.te
http:35,326.11


Appendix Table 4. Model 	calculations - expansion of Anvik River tower counts: 
(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 count.V 

E = 	 _A_ 
1-P 


Example for chum salmon, June 24: 


542 542
E = 	 = = 980
1-0.447 0.553 

(2) 	 Hourly = 980 X . 72 = 71 

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

9BOX 1.19 = 1,166 

.!/ See text page 11 and Appendix Table 4 for further explanation and 
base data. 

- 62 ­

http:980Xl.19


Appendix Table S. Chum salmon hourly enumeration log, Anvik River, 197·d/. 

He ur .,09ar:J:!d 
Actu.11 to. i3 hr.,,,ll!!te 00 Oi 02 03 0·1 05 05 13 15 16 17 1S 19 20 21 22 21. -Total Total :'c~ce~t . 

6/Zt, (71) ( 75) (73) (73) . (63) (t,G) (37) -4 7 35 33 32 30 27 14 eo 156 127 5·~2 t ~:n) .5 
~,25 IG5 50 104 57 -1 15 -3 ( 32) (33) (32) ( -15) (55) (SS) {Gl) ( ~2) 133 253 .. 

<.0-+ 932 (i ,317) .3 
26 173 273 2t.O 252 100 66 101 13 40 17 100 . €0 4~ 82 l:z 255 220 232 2,522 2 ,522 1.5 

191 145 137 157 131 75 2 9 26 33'.J """"­27 210 .,... 5 lfi 75 11'3 123 205 2,025 .........? :.') LZ 
20 •t,t,g 2713. 200 1?. l llS 27 .25 3 67 17 76 52 1;) ~'.)5 2 ,Z'i9 1 ••25 	 2'" 304· 2 .z~g ... 
2:J 343 405 417 561 137 120 30 24 7.. 22 -6 !J 19 61i l::o 3~ 33~. 471 3,S•l3 3 ,5-~3 2.1 
30 fo26 326 367 279 186 120 Wl ·75 9'.) 3•l 95 117 61 220 329 79\l 535 5~0 -i,7S9 1,,799 2.:l 

711 	 4S9 1\80 602 326 l,~lj 7.tll 251 :3'1 26 21 54 90 103 173 479 1;60 '70:9 631 . 6 ,033 6,OJC• 3.7 
z 508 I, 76 610 567 359 39:l 226 112 . 102 53 59 57 135 2S7 32'i 1,031 836 637 6,!)27 5,n::­., 	 ·•. l ... 644 . 920 825 925 742 S32 296 52 59 10·1 243 175 ~ C5 273 SC'.) l, 115 707 1314 !J, 126 9 .12s 5.'. 
t. ·659 911 857 1,0;;2 es6 G25 1\50 158 2·i0 295· 603 3B·i 377 G'Jl 966 l,655 3.59 EC5 12 .~')4 12 ,t.S~ 7.:. 
5 69() 712 1, 121 997 807 . 53·1 4t.1 12•1 09 105 392 '•ll 255 4'36 sos ;:;95 l,013 715 10,611 l0,5il 5.3 
G 890 l, 122 1,043 93'.:) 776 622 41 f; 240 l n'J 220 ::oz . 557 f.'}2 5\3 700 331 o'.19 l,oss 11 ,7.;9 ll ,71.'J ti.9 
7 1,077 1,052 325 313!) S~:J 30~ WJ 316 335 315 363 293 208 290 222 !,1,6 9•!8 C54 S,595 .B.':l·iS 5.3 

O'> a G33 7Gt. 6ZG 700 '(.5~. 28Ci lG5 2•11 207 257 2i8 ~\ll 310 37J ~fl2 Sail 716 6H 3,015 3,015 .:..7 
w 9 791 ~20 322 323 tjnc- zt,2 95 114 75 56 182 575 . 73•l 3•18 56'1 S71i 1, j.;g 1,C2•1 7,973 7 ,9;'3 r,.JVJ 

,..,~10 295 o·t1 St,t,. 605 8C•2 706. t.79 253 230 126 t,95 7'JB 9.:.1 n1 92t. €31 916 633 11 ,139 11,E~ 5.6 __ .,11 i GI 3CJD 23'.) 77':> r.zs· 267 2(2 ( 146} (153) 13S 2'.H 423 43G 450 523 s:v 470 336 6,C6~ ( G,353) "I"F .. ,., . .,12 (Si.; i 1'J5 337 • 1;09 6!J2 730 9~2 594 G7:J 57•\ 327 i 12 '15 19 3,~0 -/J 6,010 • J .J,J ~ ...l~,) 	 fs1 .;~
i3 (7i1J} (759) ( 77.0) ( 729) (G31) \·~73) { 375) \2V) ( 2J7} {227) (325) ( 3'.i-\) (394) ( tlJ.;) ( 531) (!?{;\:) (S07) G•:3 \ !l ,85£) 5.3 

~ 

14 1,264 . (9GC) {931) {~31) (3."Ei) (wq {oe) ( 2:;9) ( 302) (259) 207 53·t 333 4(]0 G?.2 S2o 1,434 l,201 5,931 {12,575) 7 •.: .,, , 4'". 	 7_..,_:s o.1:>1 1,12e 1,023 l ,000 993 89') 799 ~23 6H '.96 272 J"t 1,3,i 5~0 578 515 732 637 12 ,C~l3 lZ ,r,93 
16 129 310 213 217 315 130 123 203 212 199 1:37 276 4G~. 123 129 ~37 230 169 3,791 3,7'Ji Z.2 
17 :03 SG ·103 . 127 121 113 . 11i7 195 233 221 121 130 i29 17.3 .i83 171 207" lSS 2,720 2,720 l.6 

H:•
1..0 "' 10~ )Bg 1.;3 107 (1~5) {lOC) ( ~E) 1() ~ 102 1ZS l 73 1 "" 118 '_(, 1(5 i~S 52 729 1,523 (Z,Z6Z} L; 

.. ?:-	 (' t;.'19 (i2-'i) 121 ) .J3 131 ( 110) ( 33) (GS) {40) ( 4 J) {40) (57} cc;s.) (69) ( 76} ( 103) 1-1 / ( 158) (147) 3&7 (l .720) 1.0 
Actual totll 10,7iG 11,597 11, 10G 11,·~06 9,52(1 7, lG:J ~.635 3,378 3,625 3,~63 4,G55 6,009 6,C02 6,638 8,955 13,217 Il,335 12,917 1.V,753 
/..c-:.i.:a l ::erccnt 7.2 7.7 7J; 7.4 G,t, 4.C 3.3 2.3 2.4 2.3 3. 3 . 4.0 4.0 4.4 6.0 a.3 9.2 3.6 lCO 
C:xp<ln :!:?c total 12,135 13,399 12,839 l2,C39 11,282 8,09 G,677 4, 112 4,391 4,05G 5,282 6,527 6,520 7,209 9,73i 1~236 1~900 '14.525 (l'g••-,

o 	 •"'uY
Expanded pe;cent 7.2 7.9 7.6 7.6 6.7 5.0 3.9 2.4 2.6 2 .4 . 3. l 3.9 3.8 4.3 5.8 ~.4 8.8 8.6 100+ 1".i:: 

201.277 

y All counts are net (upstream count minus fish actively swimming downstream) - hours 07 through 12 not counted. 

y Estimated counts in parenthesis. 

]/ Percentage of net total chum salmon migration during 0700-1300 in 1973. 




Appendix Table 6. King salmon hourly enumeration log, .Anvik River, 19741( 

Hour E:i:~1~!.led 

Oa~e 00 01 . 02 03 04 05 05 , 3 .. 14 15 is 17 , I\ l? 20 21 22 23 
Actu.31 

Tot;?1 
lB l'lr. 
iota1 l'e~~!'lt 

6/2:. (-) (-) (-) {-) (-) (-) (-). 2 - - 2 3 .s 
r (-} .. (-) ­~:> {-) (-) (-) (-) C--5 . (-) 
26 ­
27 ­
23 - -. ~ 

23 
30 -­

7/i - l ~ .3 
2 i - 2 z .s 
3 2 4 2 1 ·-- lO 10 2.7 

~ ..!, 1 3 2 2 l 10 10 £.I
. l s 2 4 2 l 3 l -1 16 16 4.3 

6 5 2 l 2 3 .1 l 17 17 .! .. 5 
7 2. 1 -1 12 7 5 l l 1 3-) JO ru 
8 2 2 1 2 l 2 l 2 -1 2 l ~6 16 .i. 3.

Vl 5 1 - 2 .. 3 r l 2 1 2 1 _21 21 5.7..,. iO 5 4 5 3 5 i 6 4 a l . 3 3 55 55 l.!.S 
i l l ( 3) ( 3) 2· 2 4 5 4 j~ 25 6.7 
12 (-) 2 -1 3 4 1 l - l - - 11 il 3.0 
i3 (-) (-) (-) {-) (-) (-) (-) ( 2) (2) (1) ( 1) (1) ( 1) . ( l) (-) (-) (-) ~=~ 10 10 2.7 
14 j (1) (-) (1) (1) ( l) (1) ( 3) (3) (2) 4 -1 l 1 1 3 jQ !? s. -J 
15 1 2 ~1 4 11 7 s 5 9 3 z 3 1 2 SA 5~ l~.;; ..Io -1 1 2 6 3 4 .... 3 23 2J 5.2 
17 1 3 6 2 1 1 l 1 -1 2 -2 15 15 4.0 
18 , ("t) (2) (1) 

-
3 2 4 3 4 5 l 2 l - 26 30 a.1 

19 (-) (-) (-) (-) (-) (-) ( -) ( -} . (-) (-) (-) (-) (-) (-) (-) 
r.ctua1 to~a i 7 8 4 12 13 i5 111, 43 40 34 40 ·33 24 21 9 6 13 2 338 
/,ctu~i ~ercent 2. l 2.4 1.2 3.6 3.3 4.4 4., 12. 7 11.8 iO. l 11 .G 9.n 7. 1 6.2 2.7 1.8 3.S .6 
Ex;i~r.d!"d :ot"1 7 9 4 13 "iS 19 16 51 48 37 41 34 25 22 .. !) 6 13 2 (371)"l/ 
Er.pended p~rcer.t ·l.9 2.4 1. i 3.5 4.0 5.1 - 4.3 13.7 12.9 10.0 11°:2 9.2 6.7 6.0 2.4 1.6 3.5 .s + 27~ 

47i 

1./ All counts are net (upstream count minus fish actively swimming downstream) - hours 07 through 12 not counted.

Y Estimated counts in parenthesis. 

Y Percentage of net total chum salmon migration during 0700-1300 in 1973. 



Appendix ble 7. Li~nological record Anvik River, 1974. 

1;:a~er; 02 i C021 I ~.ika.:in1ty Ac1d1ty 
I I\ ( 	 ) ( 	 )Date 	 1Ter.:p. img/11mg/1 I pH -='"'g.._r-=-/.-:g.a""""l___,,_ca_~....,.o_.,..,,_.,-...:....<g-'r/,_,g.,_a_l--!""C_a_C_OM.:-~
! (Of) ! i Phenol ph- methyl 
• • I ! 
! : 1 1 thalien 


6/16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

23 

29 

30 


(".,"1 
 7/1 

2 

3 


~ 

~ 

9 


7 
~~ l 	~4 I

12 • 	 ..,. ' 
13 ! 	56 1 

14 I 	60 · 10 

15 I 	 60 I


i 

16 I·, 	 56 I 

17 : 52 I 

13 I 52 l 

19 ; 	 52 : 
20 I 	 52 i 


21 j 	- i 12 l 5 l
I 

8.5 i 
j 

l : I 

1>5 i I ­

i 8. 51
I 	 ! I 

: I
1 


j 	 ! 1' 

·	 1 

1
i 	 ! ! 

j >,.. 8 5 
1 :> 	 lI • 
t 	 I 

\ 	 I 


1
I 


• I 

1I> 5 Il 7.5 I ­

I 	 I 

! 	 I


' 
1' 	 I
I 
• 	

I . 


I 	 I I 

I:> s 	1 a.oI ­
I I 

I I 

I 
I ) 


!> 5 
 8.5 
! 
.I 

, I ! 
! I I

l 
! 

l ! 

orange free total 

3 


3 


4 


4 


3 


Total Hardness 
( gr/ga1 CaC03) 

3 


3 


3 


4 


3 


; 
: ~~ 

; 52 

: 49 

; 56

I 58 


58 

60 

ss 
~~ 


! ­
60· 


: 62 

! 62 

I 61

i 

! 65 

i 64. 


! ~~ 

1 ~g 

: 60 


I 


j 1~1 

1 

! 
: 
! 
l 
' 


lj 12 


i 

! 

!
• 
i 


i ll 
Ii 

I 
' 
! 
I 


i 11 


I 


I

I 


l 

3 	 3
i 


Water 

Color 


clear 

clear 

clear 

clear 

clear 

muddy 

Water 
Velocity 

(fps) 

5 


3.6 

4 


5.7 

Flew 
(Cf ps) 



I 

Appendix Table 8. Comparative age ·and ~ex composition chum salmon carcass samples~ Anvik River 1972-1974 


Ac.e Grouo (Percent)

sample percent percent 51 
 61
31 I 41


Year size males females I 


I 
 l' 
I
1972 320 
 49~0 .4


I 
I 

I 
52.2 
 47.8 4.6 ; 46 .o I 


I 
 I
I !
1973 l 783 
 34.b 66.0 6.0 77.0 I 16.o- l.O 

l 

I


1974 402 
 61.0 39.0 78.9 ll .4 
 .7
9.0I 

: i 


OJ 
Cl 



Appendix Table 9. 	 Estimated size.!/ of king salmon migrating upstream past 
the Anvik River tower, 1973 and 1974. · 

Estimated Size 
Year <. 

No. ·­
50 mm 

- % 
50-Go 

No. 
mm 

% 
60-8-0mm 

No. -,; 
>BO mm 

No. % 
To tar-

No. %-
1973 19 4. l 46 9.7 112 23.6 297 62.6 474 100.0 

1974 5 1.4 123 . 34.4 150 41.9 80 22.3 358 100,0 

y tota 1 1 ength 
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Appendix Table 10. Limnoiogical record, Saleha River and tri~utaries, 1974. 

Acidity : Total Hardness! Hater 
( nr/oal CaC01) I (gr/gal CaC03)1 Col or. 

I 1t·laterIo2 I co2 I ph ! Aikalinity 
)Date •!temp. mgll lmgll l 	 I (qr/qal CaCO~)

...,.__--'=-='-.;-----~~..._---_._............_.__,_~~ 

I;hen?1pht-1 methyl1
! I ; l I _nale1n · oranqe 
1
 

3
Saleha River 	 i s121 I s20 110 I<3 7.5 

' I j 

i I 1 
 I


Redr;:ond Creek 	 I 
 5
I 8/171 50° ll I< 3 I 7. 5 


;,:cCoy Creek I s;1s! 520 !!10 j <3 7.5 
I I 


,, • .L ~. h c kl 8/8 i s2° !11
;\Hie t..Y-t1 g t ree 	 I ! 5 I1. 5 

I 


"' Fl at Creek • 18/11149° 11 I<317.5 

co 	 ,. 

3 


5 


2 


. I 

4
Butte Creek 	 : 8/14 l 42° 8 I<3 Is.o ! 


I I
i I 
1' 


i I l I i 


Caribou Creek 3
I8/19! 40° i 1 I 
t 

< s 8. s 
 I I 


free total 
I 

i 


·­

I 

3 Il brown 


5 
 stained 

4 · 1 stai red 

I 


6 Icl ear 

I 


clear3 


4 
 clear 

clear5 


~rater lflo·.-t 

ve1oci ty. {Cfps)


( fos) 1 

. I 


I 


- I ­
! 

.55116.1) 

3.3 

1.4 

l .5 


2.4 

35.6 

62.6 

38.8 

54.0 



Appendix Table 11. Age and sex of king salmon sampled at various locations, Yukon River drainage, 1974. 

Area 

Saleha River 
(carcass survey) 

cor.;b1nea l\ae Classes 
Sex ~io. ~ 

"' 
male 157 75.0 
fema1 e 51 25.0 
subtotal 208 100.0 

Aqe 
rio. 

2 
-
2. 

37 
h 

1.0 
-
T:O 

Aqe 
No. 

91 
-

9T 

4? 
% 

44.0 
-

44.0 

Aqe 
No. 

21 
3 

24 

5? 
k 

10.0 
1.0 

iT.O 

i 
I 
I 

Aqe
No. 

39 
47 
86 

07 
~ 

18.0 
23.0 
41.0 

I 
Aqe 

No. 

4 
l 

5 

7? 
g 
IC 

2.0 
1.0 
3.0 

Emmonak 
(8 1/2 11 gill nets) 

Imale 
female 
subtotal 

571 
482 

1,053 

54.5 
45.5 

100.0 

-
---

-
---

5 
·-0 
5 

.5 
--:s 

187 
24 

m 
18.0 
2.0 

20-:o 

324 
398 
722 

31.0 
37.5 
68.5 

55 
on 

lTS 

5.0 
6.0 

11:0 

Whitehorse 
{fishway escapement sample) 

Imale 
female 
subtotal 

52 
34 
86 

60.0 
40.0 

100.0 

-
---

----
12 
-

T2 

14.0 
-

14.0 

19 
3 

22 

22.0 
4.0 

26.0 

19 
28 
47 

22.0 
33.0 
55.0 

2 
3 
5 

2.0 
3.0 
5.0 



Appendix Table 12. Age and sex of summer chum salmon sampled at various locati.ons, Yukon River drainage. 1974. 

I Combined Aae Classes {\qe 31 I Aqe 41 /\qe Si ' Aae 61l 

Area Sex no. i No. %1 No. % No. % I No. C( 
JO 

I I 
I 

frnvi k River 1 male 245 61.0 12 3.0 197 49.0 34 8.5 2 .5 
(carcass sample) female 157 39. r) 24 6.0 120 29.9 12 3.0 l .1 

subtotal 402 100:0 3b 9.0 m m:-9" 4blCT j :0 

I 
32 7.0 2 .4 
35 7.0 1 .2 
67 14:0 3 :6 

46 6.8 2 .2 
18 2.6 . l .1 
64 9.4 3 ":3 

I 

Saleha River !male 223 47.0 
(carcass sample) j female 257 53.0 

·subtotal 480 100.0 
l 
I 

Er;:;nonak male 388 56.5 
(5 1/2 + 8 1/2 11 gill net female 299 43.5 
corr.11ercfal catch sample) subtotal 687 100 .0 

--.J 
0 

I 

18 4.0 171 35.6 
18 4.0 203 41.8 
36 8.0 374 77.4 

11 1.6 329 47.9 
15 2.2 265 38.6 

594 85.526 3.8 



Appendix Table 13. Cumuln tive daily Whitehorse fishway king salmon counts, 1965-1974. 

Date 1965----­
8/1 5 

2 9 
3 16 
4 30 
5 49 
6 58 
7 93 
8 124 
9 150 

10 197 
11 282 
12 382 
13 510 
14 542 
15 583 
16 630 
17 670 

-18 688 
19 728 
20 785 
21 817 
22 843 
23 864 
24 nn-> 

00..) 

25 893 
26 898 
27 902 
28 903 
29 
30 
31 

9/1 
2 
.3 
4 
5 

Totals (903) 

l9G6 

4 
10 
24 
40 
54 
74 
97 

120 
139 
188 
214 
248 
304 
357 
388 
427 
478 
500 
518 
532 
536 
548 
554 
557 
560 
562 
562 
562 
563 

( 563) 

l967y 1968 

38 
53 
67 
87 

106' 
121 
136 
172 
196 
233 
263 
306 
344 
397 
417 
429 
454 
478 
494 
506 
516 
520 
526 
530 
532 
532 
533 

(533) 

4 
5 

11 
18 
43 
70 

107 
152 
173 
173 
174 
180 
205 
239 
267 
290 
339 
359 
363 
369 
376 
389 
392 
405 
405 
405 
405 
405 
406 
406 
406 
406 
407 

(407) 

1969.!I 1970 

8 1 
16 4 
28 5 
43 6 
99 12 

118 18 
149 24 
181 47 
187 77 
210 108 
239 136 
260 202 
273 284 
297 313 
316 346 
322 415 
324 436 
324 511 
324 560 
328 576 
328 595 
328 610 
328 617 
331 622 
334 624 

625 

(334) (625) 

1971 

3 
5 
7 

10 
27 
36 
60 
87 

127 
195 
287 
358 
447 
49.3 
534 
607 
643 
683 
727 

-752 
788 
812 
835 
841 
842 
849 
855 
856 

(856) 

1972 

1 
3 
9 

20 
24 
31 
33 
47 
61 

105 
139 
184 
233 
269 
293 
300 
316 
347 
355 
369 
382 
386 
386 
388 
392 

(392) 

1973­

1 
2 
3 
3 
8 

20 
24 
29 
41 
50 
56 
64 
84 
97 

110 
120 
130 
150 
167 
187 
203 
211 
214 
220 
220 
224 
224 
224 
227 
228 

( 228) 

197¢/ 

18 
31 
36 
43 
57 
70 
79 
94 

103 
115 
123 
149 
189 
199 
211 
231 
243 
258 
260 
265 
267 
270 
270 
271 
271 
273 

(273) 

·· 

1/ First fish 
2./ First fish 
3/ First fish 

on 
on 
on 

7/23 
7/25
7/26 

- 71 ­



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

l 
I Combined Age ClassesI 

Year I Sex No. h 
I 

1970 

I 

l male 
female 
total 

86 
13 
99 

86.8 
13 .2 

100.0 

! -
-
-

-
--

29 
-

N 

!29.3 
-

29.J 

46 
6 

"52 

46.4 
6. 1 

52.5" 

9 
6 

1"5" 

9. 1 
6.1 

1"5":2 

2 
1 
:r 

2.0 
1.0 
TI 

1971 

i 
I 

I 
! 

male 
female 
total 

132 
139 
21T 

48.7 
51.3. 

100.0 

I -
-
-

-
.... 

-

I 

I 1 
-
T 

0.4 
-
0.4 

90 
28 

l'i8 

33.2 
10.3 
43.5 

40 
111 
151 

14.7 
41.0 
55.7 

-
1 
-
T 

0.4 
-

0:4 

1972 

1973 

I 

I 
I 
I 

I 
I 
I
•
I 
l 
l 

I 
! 

male 
female 
total 

male 
female 
total 

24 
28 
52 

30 
19 
49 

46.2 
53.8 

100. 0 .. 

61.0 
39.0 

100.0 

I 

I 
! 
I 

-
-
-

-
-
-

--
-

-
--

--
-

---

---
---

7 
3 

10 

23 
2 

25 

13.5 
5.8 

19.3 

47.0 
4.0 

51.0 

15 
23 
38 

7 
16 
23 

28.9 
44.2 
73. l 

14.0 
33.0 
47.0 

2 
2 
4 

-
1 
T 

3.8 
3.8 
7.6 

-
2.0 
2.0 

1974 

I 

I 
I 
I 
I 
I 
' I 

male 
female 
total 

52 
34 
86 

60.0 
40.0 

100.0 
I 

I 
I 

---
-
-
-

I 
I 

12 
-

T2 

14.0 

~ti.a l 
I 

19 
3 

22 

·22 .0 
4.0 

26.0 

19 
28 
47 

22.0 
33.0 
55.0 

I 
I· 
I 

2 
3 
5 

2.0 
3.0 
5.0 

3? 
orNo. lo 

Ac;e Group 
4? 5? 

No. % ! ~lo. % 
6? 


No. % 

7? 

QiNo. JO 



I 

Appendix ra ble 15. Fall chum salmon tagged in the Delta River-, by channel 

. 

and d a te , · 1 9 7 4 • 

Channel l Channel 2 ---Channel3--Tota1 
Date No.· tagqed No. Tagged No .. ta~19.ed t.211ged 

10/11 2 2 4 
12 3 3 
·13 3 3 
14 6 28 ~4 
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 
24 
25 43 43 
26 114 114 
27 17 17 
28 36 3fi 

Total 65 274 64 403 
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Appendix Table 16. Comparative composition of fall chum salmon carcass sampled by sex and 3-day period, 

period 

10/13-15 

"16-18 

19-21 

4.822-24 I 26 l 8.61 i4 

2.825-27 II 20 I 6.s; 8 
I I I ' 28-30 45 ! 14.8! 30 !10.4 

10/31~11/2 I
I 

19 j 6.2! 171 5.9 ! 

3-5 

6-8 

9-11 

12-14 

15-17 

Totals 

Delta River, 1974. 

Channel 1 
males \ females 

No. I % I No. I %
I 


5 i 1.6! 
·1 

i i . 3 I
j 


- l; - l 1 

I 
1· 

I ' .31 
- I - - I 

41 

61 

27 

41 

2i 

I I 

Channel 2 
males ferrales 

No. % No. r, 
I 

- ! ' - - - I 

-

-

1 

9 

16 

41 

13.41 25 i 8.6, I 71 
19.91 

I· 
8. 8; 

47 t 16.31 
. 

45 !15. 6 

187 

196 
! 

13.4! 69 23.8 176 

6.81 32 11.2 1 . 129 i 

- ! 
I 

-
-
-
- -

•1 -
 - I 
l.1 8 l.O 

13l.9 l.7 

5. l 10 l.3 

3. f)8.6 23 

22.6 91 11.9 

17 .823. 711 ~6 
I 

21.3 251 32.9 

30.415.61232 
I I 

826 l1f)0.01764 I·11Jo: nl306 
i 

jlOO.O( 
I 

289 tioo.o I 

Channel 3 
males 

NoJ % 
I 

-

1 

l 

-

6 

4 

-

2 

4 

4 

2 

4 

-

3,6 

3.6 

-

21.4 

14.3 

-

7. l 

14.2 

14.4 

7. l 

14.3 
' 

females 
No.: 

3 

-

-

-

4 

2 

l 

l 

7 

3 

12 

10 
I I 

b 

6.9 

-

-

-

9.4 

4.7 

2.3 

2.3 

16.3 

Total 

9 

2 

l 

41 

55 

110 

88 

163 

397 

7.0 I 411 

27.9 551 

23.2 428 

2a I 100.01 43 1100.0 2~256 



r-ppendix Table 17. Limnological record Delta River, 1974. 

Channel 1 
:.-:a ter 	; 02 
IDate . ~e:-:-p. ; mg11 
t . • 

! ! 

I 

' 
l ·'.J/1 () '. 40° '' 1r) 

I 	 I 

I 

10/17 	i
; 

40° I 
! 

I 

10 
I 	 I 

I10/24 i 40° 
I 

12 
I 


I 
 J 

111/3 	 ! 40° 1 10 
I 
I 
' j11 /16 	! 34° 10 
' 

C!iannel 2 

10/19 	i 38° 11 
I 
i 

-..;i 10/26 ) 410 11 
CJ1 

I
11/3 	 I 42° 10 

11 /16 l
I 

4o0 10 

Channel 3 

l 0/1 i !330 11 

1011 s i
I 

38° 14 
I 

10;2s I 330 11 

,.. r3 I3-o
I I j I :J 10 

i 

l1/16 / 3s0 10 

.lf fl ow taken near mouth 

1 COz 
I 11! mg 

I 
I 

oH Alkalinity 
( I 1 c ccqr qa a. ,1

j I ( /\ci dity 
I 1 C co )qr qa a ~ 

i 

1 

t 

' I 
I pheno1 pht­ methyl 
! halein oranqe free total 

I I : 
i 

10I 
I 

' 7.5 ! - I - - -
' I 'I 

I 
I 

I 10 

10 

8.0 

9.0 

i - 6 

- 7 

- .6 

- .6 
' 

10 

10j j 
I 

9.0 

9.0 

I I 8-
I 

I.I 7-
- .6 

- .6 

10 8.0 6 .6 

10 9.0 7 .6 

10 9.0 5 .6 

10 9.0 6 .6 

10 8.5 6 .6 

1r) 8.5 6 .6 

10 9.0 7 .6 

10 9.0 6 .6 

10 9.0 6 .6 

Tota 
(grI ga 

i 

Hardness ! Hater Water I F ow 
ve , oc1•ty I { Cf PS ) 

(fps) I 

1 caco3) co1or 

I l 
I 

11 j clear 

9 Iclear 

10 ! clear 

8 

9 clear 

9 j cl ear 

.78 

-

I 
I 16 

-

1.20 

-
2111 

-
- -

1.74 45 

1.17 31 

.77 19 

10 

8 

8 

15 

9 

9 

9 

9 

clear 

cl ear 

clear 

clear 

clear 

clear 

clear 

clear 



----Channel 3 

lfo ter Temp1-~la ter Leve 


Appendix Table 18. Water temp0raturc and level by date, Delta River, 1974~ 
··---channeY_2_____ -·--..----rr-Channel 


Hater-Yemp 1 w~aterl.evel 
-Water Temp. ~iiter Level 
_{.CJJ__ (j_TJ_s_l1es { 0 F.} · (1nches) 

10/10 
11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 


. 31 

11 /l


2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 


41 

38 

38 

38 

40 

38 

39 

38 

38 

38 

38 

38 

38 

38 

38 

40 

40 

40 

40 

40 

40 

40 

40 

40 

40 


40 

40 

40 

39 

40 

40 

38 

38 

39 

39 

39 

34 


oJJ 
0 
0 
0 
0 
0 
-.5 
0 
0 
-.5 
-.5 
-.5 
- .l 
-1 ' 
-1 
-1 
-1 
-1 
-1 
..1 

-1 
-1 
-l 
-l 
-1 

-l 
-l 
-l 
-l 
-l 
-l 
-l 
-1 
=l 
-l 
-l 
-l 

32 

32 

34 

32 

32 

31 

33 

38 

38 

40 

40 

40 

40 

38 

38 

40 

40 

42 

42 

42 

42 

42 

42 


41 

42 

42 

42 

42 

41 

41 

40 

40 

40 

40 

40 


1/ water level stake set at base of zero 
"'!_/ level stake moved, adjusted water level 

Mote: Chums entered channel 2 on 10/18 

6 

5 

5 

-7 

-13 

-i4 

-15 

-11Y 
-17 
-17 
-15 
-15 
-15 
-15 
-15 
-17 
-17 
-17 
-17 
-17 

-17 
... 17 

-17 

-17 

-17 

-17 

-17 

-17 

-17 .5 

-17.5 

-17.5 

-17.5 


after 10/22 


Air Temp. 
___lOFL_ 

24 

21 

24 

12 

18 

20 

20 

34 

28 

28 

28 

24 

34 

38 

36 

26 

26 

31 


12 

14 

10 

10 


-10 

-12 


16 

39 

21 

25 

20 

12 


~J__ 

41 

34 

34 

34 

38 

38 

38 

38 

36 

38 

38 

38 

38 

38. 

38 

38 


.38 

38 

38 

38 

38 

38 

37 

38 

38 


38 

38 

37 

38 

38 

36 

37 

36 

36 

35 

35 

34 


( in~b_~s_L_ 

0 
0 
0 
0 
0 
0 
-.5 
0 
-.5 
-.5 
-.5 
-.5 
-.5 
-.5 
-.5 
-.5 
-.5 
-.7 
-.7 
-1 
-1 
-1 
-l 
-l 
-l 

-l 

-1 

-l 

-1 

-1 

-l 

-l 

-1. 5 

-l.5 

-1.5 

-1. 5 

- l.5 
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Appendix Table 19. Age and sex composition of fall ch~m salmon sampled at various locations :11 1974. 

Sample 

Delta River 
carcass sample 

Sex 

males 
females 
combined 

Average 
l enqth 

580 
570 
580 

No. 

157 
63 

220 

3] 
o/
10 

36.0 
14. () 
50.0 

rio. 

128 
78 

206 

4] 
% 

29.0 
18.0 
47.0 

Age Class 
51 

No. x 
9 2.0 
3 1.0 

12 3.0 

No. 
61 

% 
Total 

No. q 
IO 

294 67.0 
144 33.0 
438 100.0 

Delta River 
tagging sample 

rnal es 
females 
combined 

590 
570 
580 

120 
68 

188 

37.0 
21.0 
58.0 

61 
68 

129 

19.0 
21.0 
40.0 

2 
3 
5 

l.O 
1.0 
2.0 

183 
139 
322 

57.0 
43.0 

100.0 

De1ta River 
combined sample 

males 
females 
combined 

580 
570 
580 

277 
131 
408 

37.0 
17 .0 
S4.0 

189 
146 
335 

25.0 
19.0 
44.0 

11 
6 

17 

1.0 
1.0 
2.0 

477 
283 
760 

63.0 
37.0 

100.0 

-...J 
-...J 

Sheenjek River 
carcass sample 

males 
females 
combined 

578 
553 
564 

40 
51 
91 

29.0 
37.0 
66.0 

15 
25 
41 

12 .0 
18.0 
30.0 

3 
l 
4 

2.0 
1.0 
3.0 

i 
l 

1.0 
1.0 

59 
78 

137 

43.0 
57.0 

100.0 

Tok1at River 
carcass sample 

males 
females 
combined 

555 
556 
556 

82 
57 

139 

43.0 
30.0 
73.0 

18 
33 
51 

9.0 
17.0 
26.0 

l 
l 

1.0 
1.0 

100 
91 

191 

52.0 
48.0 

100.0 

. Tanana River males 590 38 29.0 42 31.0 ·4 3.0 84 63.0 
carcass sample fema 1es 580 22 16.0 24· l 8. 0 4 3.0 50 37.0 

combined 580 60 45.0 66 49 .0 8 6.0 - 134 100.0 



Appendix Table 20. Comparative aerial survey counts, fall chum salmon, 1972-197i0f. 

1972 1973 1974 
Tanana River drainage 

Bear Pa\'1 River 2/ 1 ,530 2,996 
Toklat River l ,0003/ G,957 34,310 
Benchmark 735 slough 5,255 1274/ 1,450 
Delta River 3,650 7 ,971 4,010 
Tanana River?/ 8,350 5,635 4,567 
Bluff Cabin slough 6,040 ~,4503/ 4,840 
Delta Clearwater slough 2_/ • '72fP 1,235 

Chandalar River y 17,455El 
Porcupine River drainage 

Sheenjek River 2/ 1 1753/ 40,507, ­
Yukon Territory Steams 

co Fishing Branch River, 3S,326Y 16,2396/ 32,500 
Porcupine River 

-.,J 

1/ all surveys rated fair - good unless rated othen'li se 

21 not surveyed 

3/ poor survey 

4/ surveyed too early 

5/ surveyed too late 

6/ weir count 

l/ Richardson Highway [3ri dge to Blue Creek 




Appendix Table 21. Relative efficiency for variou5 types of fishing gear 
operutcd at Flat lslc:ind, Yukon River, 1965-1974. 

Cii 11 net hours _I/ _Catch per gi il net hour I/ 
_Y_ea_r__T_..y.......p_e_s_o_f___.9._e_a_r_______(_F_l_s_hw_he_e_l_h_o_u_r_s._)-___K_'_1n_.g.._s_a_Jmon Chum sa Imo n 

196S 	 10 11 mes h g i I 1 n e t 

8 l/2meshgill net 


' 
7" mesh 	gill net 128 . o. 91 
8 1/2 11 mesh g i 11 net 216 	 1.58 

Fi shwhee 1 (503) 0.23 

Gill net (al 1 mesh 

sizes) 2,037 o.Li9 


1966 711 mesh g'i1fi net 
8 1/2'' mesh gi 11 net 

117 
198 

0.26 
0.76 

1967 5 1/2" mesh gill 
8 1/211 gill net 

net 196 
li3 1 

0.28 
0. Li 1 

J. 30 
o.42 

1968 5 1/2" mesh 
8 1/211 mesh 

gi 11 net 
gil 1 net 

628 
616 

0.26 
o. 72 

0.30 
0. Li3 

1969 5 1/2 11 

8 1/211 

mesh 
mesh 

gi 11 
gl 11 

net 
net 

368 
792 

0.33 
o. 72 

Li. 18 
0.93 

1970 5 1/2" mesh 
8 l I 2" mesh 

gi 11 
g i 11 

net 
net 

601 
1 ,275 

0.20 
0. 74 

2.92 
0.78 

1971 5 1/2" mesh 
8 l/2" mesh 

gill 
gi 11 

net 
net 

li22 
899 

o. 15 
0.89 

o.85 
0.78 

1972 5 1/211 mesh 
8 1/2' 1 mesh 

g i 11 
g i 11 

net 
net 

721 
1'453 

0.03 
0.42 

0.83 
o.43 

1973 5 1I 2'' mesh 
8 1/2" mesh 

g i 1l 
gi 11 

net 
net 

846 
1'530 

0. 15 
o.so 

2.82 
0.69 

1974 5 l/2" mesh 
8 \/2' 1 mesh 

gill 
g i 11 

net 
net 

1 , 0 l li 
1 ,813 

0. 11 
o. 26 

Li. l 4 
0.95 

-o--·-oata inc i~;JC-son-1):-tt1osedays--til_a.i:b-otht1~pes ~f-g~a r ~'1ere opcr~-ted; 
also, chum salmon catch data was not recorded during 1965-1966. 
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