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ABSTRACT 

During 1976 and 1977, 6,575 fall chum salmon were tagged in the 

area of the mid-Yukon villages of Galena and Ruby. To date 2,518 or 38% 

have been recovered. Two-hundred and forty-two coho were also tagged 

during these operations. The current tag recovery for coho stands at 

24%. 

Recoveries of tagged fall chum in the upper Yukon above the Tanana 

confluence and in the Tanana have shown churn to be bank oriented in the 

Galena - Ruby areas. Eighty-six percent of the recoveries for south 

bank tagged churns recovered upstream of the Tanana confluence have been 

made in the Tanana drainage while 94% of churns tagged along the north 

bank and recovered upstream of the Tanana confluence have been recovered 

in the upper Yukon drainage. 

In the Galena area 80% of the north bank fall chums taken in project 

fishwheels had been captured by August 30 in 1977 and by August 31 in 

1976; the corresponding south bank catch level was reached on September 15 

in 1977 and on September 3 in 1976. Based on tag return data for 1976 

and 1977 combined, 80% of churns tagged and recovered had passed these 

respective sites by September 2 and 11~ 

An average swimming speed of 21.6 miles/day was found for 23 fall 

churns traveling between Galena and Ruby tagging sites. Nine individuals 

migrated at a rate of 30 miles per day. 

Twenty-three percent of the tag recoveries were by gillnet, 69% by 

fishwheel, and 5% were recovered from spawning grounds. 

Simple Petersen population estimates of the upper Yukon fall churn 

run are: 1977, 520,000; 1976, 149,000. An exploitation rate of 0.644 

was calculated for 1977 and 0.756 for 1976. 

v 



INTRODUCTION 

Prior to 1974 very little information was available on fall chums 

in the Alaskan portion of the Yukon River with regard to the magnitude 

of the run, numbers of salmon needed for adequate escapement, or spawning 

locations. Through extensive aerial surveys conducted in recent years 

the major spawning areas have now been identified and information is 

accruing on escapements. Table l lists major fall chum systems with 

escapements for 1974 through 1977. 

Chum moving into the lower Yukon River after July 15 are predominantly 

fall fish. The fall fishery in the 11ower river is characterized by 

extreme fluctuations in catches as fish enter the river. Fluctuations 

in abundance may represent the discontinuous entry of discrete stocks in 

the lower river. 

If the timing or origin of these stocks could.be distinguished, 

prior to, o~ during the fishery then the management program could be 

modified to allow for a more equitable -harvest of the various stocks in 

relation to their relative abundance. Stock identification which will 

allow the separate management of as many discrete spawning stocks as 

possible is the goal of this program. 

Coho salmon are of minor importance compared to the more abundant 

fall chums. The 1974 commercial harvest of coho was 16,825. Early 

closures of the fall chum fishery in 1974 and 1976 resulted in reduced 

coho commercial harvests, the 1977 coho harvest was a record level 

38,000. Some of the information obtained from a tag and recovery project 

for fall chum salmon would be applicable to cohos since both species 

exhibit similar run timing and spawn in the same general areas. 

As part of a statewide stock separation study, funds became available 

July l~ 1976 to conduct a three year tag-recovery program on Yukon River 

fall chum salmon with the following objectives: 

1. 
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Table l. Yukon district fall chum salmon harvests. 1970-1977. lf ij lf 11 

Year Subsistence llt1rvest % Commercial Harvest Total llarvest 

1970 b8, 450 19'i 241,655 81% 300. 106 

'197 l 70,525 22:;.: 24 7 '021 78% 317,546/ 

1972 '10,'144 16~.; 208. 117 0'1% 2'13,561 

197 j 5'1,153 17~ 264 ,899 83% 319,052 

197 <1 G3,035 20't,: 273. 558 BO'X. 3'1l ,59J 

197 s <ll,8'1G 2'1 ~~ 265,lS6 76% 347.002 

l 97 u 69. Ol32 30~:. 163,2132 70% 232,36'1 

1017 79. 80 l 2'1 ~~ 24 9. 500 76~~ 329,301 

Tuta l 522 ,336 f. l % 1, 913. 189 791~ 2 ,435, S25 

AvcrJ ge 6S,292 239, 1'19 30fi ,114 l 

}_/ Bdsed tHI 2:,,;'.: chu111 t1nJ coho subsistence harvest mouth to & including 1to9atza. 

~I Ess~ntidlly 110 subsistence harvest of fall chums Anvik to Koyukuk. 

11 Uased 011 liO~'. foll chum and coho suh-calch Galena up~tream. 

~! Includes Yukon Territory catches. 



1. 	 Determine the timing of separate stocks through the fishery. 

2. 	 Determine the pathways of movement of separate stocks through 

the fishery. 

3. 	 Determine the relative contribution of major spawning stocks 

to the fishery. 

4. 	 Estimate population size and exploitation rate of the major 

stocks. 

The first year of the tagging project (1976) was considered experimental 

with emphasis placed on the development of suitable methods of capturet 

tagging, and tag recovery. 

MATERIALS AND METHODS 

As in 1976, the Galena area was chosen as the location for two 

fishwheel tagging sites in 1977 (Figure 1). A second south bank tagging 

wheel was operated upstream of Ruby. 

Fishwheels were rented on contract from fishermen. Fishwheels 

rented in 1977 were of the standard large Yukon design (see 1976 report 

for illustration). Fishwheel number one was fished on the north bank 

(River mile 555, Galena north) upstream from Galena. Fishwheel number 

two was fished on the south bank (River mile 540, Galena south) upstream 

from Galena. Fishwheel number three was fished on the south bank (River 

mile 601; Ruby south) approximately 20 miles upstream of Ruby. 

Tagging was initiated at the Galena north bank wheel August 5, and 

at the Galena south bank wheel August 6. Tagging was terminated on 

September 17, September 21 at north and south bank sites respectively. 

The first day of tagging at the Ruby site was August 10 with tagging 

terminated on September 30. To allow ready field separation as to 

tagging location, north bank tags were odd numbered, south bank tags 

were even numbered with a few exceptions. 
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Detailed tagging procedures were listed in the 1976 Annual Technical 

Report (Mauney, 1976). Numbers of other fish species in fishwheel 

catches were recorded by date of capture. 

Rewards of $2.00 were offered for each returned tag. Posters 

publicizing the tagging program were mailed to upriver vill~ges (stores 

and post offices). News notices were sent out to be circulated in the 

villages. Fishermen were requested to supply date of recovery, river 

location, bank of recovery and fishing method. 

Frequent vis its were made to vil 1ages to personally contact f i shennen 

and processors for tags recovered. Recoveries in the Yukon Territory 

were to be collected by personnel from the Whitehorse office of Environment 

Canada-Fisheries Service. 

Tag recovery efforts were undertaken in the Sheenjek, Toklat , Delta 

and Fishing Branch Rivers (Figure 1). Transportation to the Toklat and 

Sheenjek was by fixed-wing aircraft. The Fishing Branch River was 

accessible only by helicopter. Rubber rafts were utilized by recovery 

crews for transportation within the Fishing Branch and Sheenjek Rivers. 

The upper Tanana River spawning areas were canvassed for tags by observers 

on foot. Tags were recovered from carcasses or from spawning fish 

retrieved by means of spear or shotgun. Spawning ground observations 

included: 

1. The ratio of tagged to untagged fish. 

2. Tag recoveries by date. 

3. Air and water conditions and temperatures. 

Carcasses and living fish were sampled in the Sheenjek, Fishing 

Branch, Toklat1and Delta areas throughout the period of on-site investigations . 

Data taken included sex and length (mideye to fork of tail). Scale and 

tissue samples were taken for later aging and analysis . 



Keypunching. programming, and analysis of the 1977 data has been 

completed and has been detailed below. In addition, data from earlier 

studies conducted in 1972 and 1973 has been presented; results of the 

1976 tagging has been undated. A surruTiary of earlier Yukon tagging 

projects was presented in the 1976 report (Mauney, 1977) . 
. 

1972 AND 1973 TAGGING AT RAMPART 

The 1972 and 1973 tagging of fall chums was conducted from a contracted 

fishwheel in the Rampart area of the Yukon, south bank, river mile 763. 

A summary of information gained by this study is presented here for the 

first time. Tagging began on August 26 both years and terminated on 

September 25 in 1972 and September 21 i n 1973. The 85% level of tagging 

was reached on September 22, 1972 and on September 9 in 1973 (Appendix 

Table 1). 

A total of 811 chums and 776 chums were tagged in 1972 and 1973 

respectively. In 1973, 134 or 17% of the tagged fish were recovered; 

for 1972 recoveries totaled 61 or 7% (updated through Nov. 30, 1978). 

Average migration speed was calculated for 33 recoveries in 1972 

and 46 in 1973. The rates found were respectively 13.7 and 18.2 miles 

per day (Appendix iable 2). 

Major tag recovery areas by year are listed in Table 2. Recoveries 

were made largely by commercial and subsistence fishermen of upper Yukon 

villages. Spawning grounds recovery efforts were made only on the 

Fishing Branch which yielded a total of four tags. Major harvest areas 

included Rampart, Ray River area, Dall River area, Fort Yukon, Eagle and 

Old Crow. 



Table 2. Major tag recovery areas for 1972 and 1973 tagging. ]) 

No. Recoveries 
River Mile Location 1972 1973 Jotal 

1600 
1259 

Fishing Branch 
Old Crow 

l 3 
14 

4 
14 

1213 
1186 

Eagle 
Tatondak 

7 
8 

5 12 
8 

1002 Ft. Yukon 13 13 
932 Beaver 5 5 
847 Dall 15 18 33 
835 Pipeline Crossing 8 8 
805 
763 

Ray River 
Rampart 12 

16 
27 

16 
39 

lJ 	 Except for Fishing Branch includes only those areas with 5 
or more recoveries. 

1976 and 1977 TAGGING AT GALENA 

r-,I ). f.,., IN r l) ff ~ 

One-thousand, two-hundred and twenty-four chum salmon and 14 coho 

were tagged at the Galena sites in 1976. Five-hundred, forty-five (45%) 

of the chum were tagged along the north bank and 672 (55%) along the 

south bank. 

Forty-six additional chum salmon tags have been returned since the 

completion of the 1976 Annual Technical Report (Mauney, 1977). As of 

December 1978 a total of 613 or 50% of the 1976 tagged chums have been 

recovered. The number of tagged coho recovered has remained unchanged 

at 6 (42~n. Percentage recovery by sex remains unchanged at 57% and 43~~ 

male and female respectively. Chi Square analysis of observed versus 

expected numbers of recoveries by sex (weighed by numbers tagged by sex) 

shows there to be no real difference (P(.05). The number of south bank 

recoveries (weighted by numbers tagged by site) was significantly higher 

than would be expected (Table 3) which may be explained in part by 

greater fishing effort along the south bank of the Yukon and Tanana 

Rivers, than along the north bank of the Yukon above Tanana. Also, 

7_ 




Table 3. Observed versus expected numbers of tag returns by bank and by 
sex of tagging for 1976 and 1977. l! fj. 

Bank 

Site of No. No. Expected No. 

Tagging Tagged Recoveries Recoveries Chi Square df 


1976 
1 567 244 285 
2 650 365 324 

Total 1,ID 609 609 	 11 . 38** 1 

1977 
1 1,841 830 684 
2 1,208 421 448 
3 2,309 739 858 

Total 5,358 1,990 1,990 	 50.00** 2 

Sex 

1976 
Male 680 341 341 
Female 537 267 267 
Total 1,ID 608 608 1.51NS 1 

1977 
Male 3,240 1,228 1,202 
Fema1e 1,986 711 737 
Total 5,226 1,939 1 ,939 1.45NS 1 

l/ 	Numbers recovered are assumed t o be directly proportional to numbers tagged 
For 1977 data 45 chums which were recovered were not identified as to sex 
at the time of tagging; 102 of the total chum tagged were not identified 
as to sex. 

fj 	 Recovereis through September, 1978. 

south bank fish possibly have different migratory habits such as moving 

upstream close to the bank which would make them more vulnerable to 

fishwheel capture. 

The 	 commercial fishery accounted for 64%, the subsistence fishery 

31%, and spawning ground searches surveys for 5% of recoveries. All but 

three of the spawning ground recoveries were made by Fish and Game survey crews. 

Fi shwheels, used extensively in upper Yukon fisheries, accounted for 69% 

of chum recovered. Set gillnets took 26% of the tagged chum salmon 

recovered. 



1976 AND 1977 TAGGING AT GALENA AND RUBY COMPARED AND COMBINED 

Chum Salmon 

Abundance: A total of 5,358 chum salmon was tagged in 1977. A breakdown 

by location indicates that l ,841 (34%) were tagged at Galena north bank 

wheel; l ,208 (23%) were tagged at Ga 11ena south bank and 2,309 (43%) were 

tagged at the Ruby site (Appendix Table 3). This gave a total of 3,517 

(66%) chums tagged along the south bank of the Yukon. The Ruby south 

bank site was more productive for both chum and coho than the Galena 

south bank site. Catch is dependent 01111 site location and the number and 

proximity of other fishwheels immediately downstream. This latter is 

probably a major factor in the Galena area where most productive sites 

are heavily fished. Two other wheels were operated throughout most of 

the 1976 and 1977 runs within 200 yards downstream of the wheel at the 

south bank tagging site. Comparisons of catch per unit effort between 

fishwheels at various locations to give an indication of run abundance 

may therefore be misleading. 

Project fishwheel catch success, subsistence catch levels, escapements, 

and the trends of commercial harvests indicate that fall chums were more 

abundant in 1977 than in 1976. Numbers of chums tagged at the Galena 

wheels in 1977 increased substantially over 1976 levels. North bank or 

Galena 1 tagging increased overall by 325~~ over 1976 levels; the Galena 

south bank tagging rate increased by 186%. It is believed that tagging 

was conducted over most of the fall run in both years. 

Timing: Eighty percent of the chums had_been tagged at Galena north by 

August 30, Galena south by September 16, and Ruby south by September 19 

(Figure 2). Peak catches by date and fishwheel were: 146, August 24; 

74 August 24; and 165, August 27 for wheels 1, 2 and 3 respectively. 

The 1977 chum run appeared earlier and peaked earlier than did the 1976 
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run. Tagging peaked at the north bank site on August 30 and at the 

south bank on September 1 in 1976. 

Sex composition; The percentage of males tagged was greater than females 

for both years at all tagging sites. Percent tagged in 1976 was 55 and 

56 for the south and north banks respectively. Respective figures for 

1977 were 61 and 59 (Table 4). 

Table 4. 	 Age and sex composition of Yukon fall chum salmon, fishwheel 
captures , 1977. 

Dates of 
Samples 

1977 Galena north bank site (#1)
Combined Age Classes Age 31Sex No. % No. % 

Age 
No. 

41 
% 

Age 
No. 

I 

8/15-9/l Male 
Female 
Total 

49 
19 

68 

72. 
28. 

100. 

3 
3 
6 

4. 
4. 

9. 

36 
15 
51 

53. 
22. 
75. 

10 
1 

TT 

1977 Ruby south bank site (#3) 

Dates of 
Samples 

Combined Age Classes 
Sex No. 0/ 

/0 

Age 31No. % 
Age 41No. c/

lo 

Age 
No. 

8/10-9/21 Male 
Female 
Total 

102 
65 

ID 

61. 
39. 

100. 

19 
17 
36 

11. 
l 0. 
21. 

72 
41 

rrr 
43. 
24. 
68. 

11 
7 

m 

51 
% 

15. 
l. 

16.'" 

51 
% 

7. 
4. 

ll. 

Size: Length data for chum salmon by sex and fishwheel of tagging is 

presented in Appendix Table 4. No significant difference in length by 

tagging location was noted for 1977. 

Age composition: Both Galena north and Ruby south catches were composed 

mostly of four year old fish in 1977 running 75 and 68% respectively 

(Table 4). Scales taken from spawning grounds also indicated a preponderance 

of four year old fish in 1977 (Appendix Table 5). The percentage of 

four year old fish in 1977 ranged from 65% for the Fishing Branch River 

to 88% for the Delta River. More three year old chums were caught at 

the Ruby south site (36%) than at the Galena north site 6% in 1977. 



Samples of fall chums from the Sheenjek in 1976 ran 53% age 51, while 

Toklat samples were 52% age 41, and 42% age 31. 

Cohci Sa1man 

Abundance: Two-hundred and twenty-eight coho were tagged in 1977, a 

preponderance of 91% were tagged at the Ruby site (Appendix Table 6). 

Percent of total coho tagged for sites 1 and 2 ran 5.3 and 4.0 respectively. 

Timing: Eighty percent of the coho caught by project fishwheels were 

taken by September 15. The peak coho daily catch was 21 on September 3. 

Approximately 67% of those tagged were males (total of 152). In 1976 

only 14 coho were tagged. Personal communication with fishermen gives 

evidence that coho may run under the ice after all fishwheel operation 

has closed. Some of these late coho are taken by gillnet. 

Non-Salmon Species 

Project fishwheel catches of non-salmon fish species are presented 

in Appendix Table 7. Appendix Table 8 lists non-salmon species tagged 

by wheel and date. 

RAI E OF TAG RETURNS BY TAGGING SITE, RECOVERY SITE, YEAR ANO SEX 

Recoveries of 1977 chum tags through November of 1978 were 2,015 

or 38% of those at large. Percent recovery by location of tagging for 

Galena north, Galena south, and Ruby south was respectively 45, 35, and 

32 . Recoveries of north bank tags have been higher than expected; 

recoveries of Ruby south bank tags were lower than expected (Appendix 

Table 3). Actual and expected numbers of returns of south bank tagged 

Galena chums in 1977 were similar. By contrast in 1976, Galena north 

bank chum were recovered at a lower rate than expected while Galena 

south bank chum were recovered at a higher rate than expected. 

This difference in the rate of observed and expected returns by 

site of tagging may be explained in part by differences in the distribution 

, .... 




to the 1976 run with increased catch success. This village accounted 

for approximately 20% of all tag returns in 1976 and approximately 24~~ 

in 1977. Tanana village moved to first place in a ranking of numbers of 

tag returns; Ruby, first in tag returns in 1976, was second in relative 

ranking for 1977 {Figure 3). 

No difference has been observed in the numbers of observed and 

expected male and female tagged chum recovered for either 1976 or 1977 

{Table 3). 

A total of 51 or 22% of the coho tagged in 1977 have been recovered 

to date. The percent recovery for this species in 1976 was 42 {6 out of 

14 tagged). Recoveries by sex were 38 male and 13 female indicating a 

selective rate of recovery for males. 

TAG RETURNS BY METHOD OF RECOVERY AND FISHING ACTIVITY 

Returns by fishing activity and year indicate that the commercial 

fishery accounted for 62% of the recoveries in 1976 and 30% in 1977 

(Table 5). Subsistence fisheries accounted for 30% of recovered tagged 

chum in 1976 and 56% in 1977. The 250,000 quota of commercial fall chum 

in 1976 was not attained by the fishery due to the below average size of 

the run. · The substantially stronger 1977 run resulted in commercial 

quotas being quickly attained. A larger percentage of the 1977 harvest 

thus was utilized in the satisfaction of subsistence needs. Eggs from 

salmon caught for subsistence purposes could be legally sold in 1977. 

Tag recoveries of chum salmon by gear type are presented in Table 

6. There is little difference between years in the relative importance 

of the major harvest gears in the capture of tagged salmon for 1976 and 

1977. Gillnets accounted 23% of the recoveries; fishwheels accounted 

for 69% of recoveries. The fishwheel 1 is the primary gear used in upper 

Yukon fisheries. Spawning ground recoveries, made primarily by Fish and 

Game crews, accounted for 5.4% of recoveries. 
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Yukon fisheries. Spawning ground recoveries, made primarily by Fish and 

Game crews, accounted for 5.4% of recoveries. 

Table 5. Numbers of tagged chum salmon recovered by activity and year. 

Activity 
Unknown Commercial Subsistence Sport Spawning G. Total 

OfYear No. % No. % No. % No. % No. No. %10 

1976 

1977 

16 

146 

2.8 

7.5 

376 

594 

- 61.8 

30.4 

185 

1100 

30.4 

56.4 3 0.2 

I 31 
\.. 

108 

5. l 

5.5 

608 l 0( 

1951 10( 

1976 & 
1977 162 6.3 970 37.9 1285 50.2 3 o. 1 139 5.4 2559 1oc 

Table 6. Numbers of tagged salmon recovered by gear by year. 

Gear 
Beach Drift . Set 

Unknown Seine Gill net Gi 11 net Fishwheel Spawning G. Total 

1976 No. 24 0 0 153 400 31 608 
% 3.9 0 0 25.2 65.8 5. l 100 

1977 No. 64 4 3 429 1384 107 199 
% 4.6 0.2 0.2 21.6 69.5 5.4 100 

1977 & 
1976 No. 88 4 3 582 1784 138 259 

% 3.3 0.2 o. l 22.4 67.4 5.3 100 



Tagged coho recoveries followed in general the same pattern seen 

for chum recoveries. 

STOCK SEPARATION BY PATHWAYS OF MIGRATION 

The numbers of fall chum recoveries by river mile and by major area 

of recovery for 1977 are given in Appendix Table 9. These recoveries 

are further summarized in Appendix Table 10 in combination with 1976 

returns. Primarily, the combined data will be discussed. 

The main Yukon below Tanana has accounted for 953 or 36% of the 

2,590 1976 and 1977 tags recovered to date. Approximately 41% of the 

recoveries were tagged originally at the Galena north bank wheel, 39% 

were originally tagged at the Galena south bank wheel and 20% were 

tagged at the Ruby south bank wheel. The Ruby wheel site is above most 

of the Ruby fishery. This fishery accoiunted for 27% of 1976 recoveries. 

For purposes of analysis, salmon recovered in the Yukon above Yukon 

River mile 695 are regarded as upper Yukon River stocks. Salmon recovered 

in the Tanana above mile 695 are regarded as Tanana River stocks. Only 

tag returns thus identified by major spawning tributary are presented in 

Appendix Table 10. This table shows that 76% of chum tagged at Galena 

fishwheel number one on the north bank in 1976 and recovered above the 

Tanana confluence were recovered in ~pper Yukon areas; 943 of chums tag 

recoveries for this site in 1977 were in upper Yukon areas. Eighty-

seven percent of the 1976 Galena south bank recoveries and 88% of the 

1977 recoveries made in the upper river were in the Tanana system. A 

total of 250 Ruby south bank tagged chums were recovered in 1977 in the 

upper Yukon or Tanana 86% of these were 1n the Tanana. Therefore, it 

appears that chum salmon migrating up the north bank of the Yukon from 

the Galena area upstream can be regarded as upper Yukon stocks; those 

salmon along the south bank can be re9arded as Tanana stocks. Further, 

based on the Ruby and Galena south percentage returns in the Tanana of 
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Figure 4. 

Percent of tao returns from 1977 fall chum by bank of taogino and ma.ior 
river area. 
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93 and 87~~ respectively, bank separation appears to become more distinct 

further upstream. 

The separation of Yukon and Tanana stocks by north and south bank 

at time of tagging is shown in Figure 4. The important Toklat River 

spawning grounds produced 110 recoveries of which 107 {97.3%) were 

tagged at south bank sites. 

Recoveries by major spawning areas compared to the respective 

escapements in 1977 are listed below: 

Spawning Stream No. Recoveries 
Total Escapements
in thousands Ratio 

1/
-

Chandalar 6 5 1. 2 
Toklat 110 62 l.8 
Fishing Branch 
Del ta 

3 
20 

46 
23 

0.07 
0.9 

Sheenjek 3 33 0.09 

lf Ratio: Number tagged salmon recovered/thousand spawners estimated. 

The paucity of recoveries from the Sheenjek and Fishing Branch 

rivers could be attributed to: 1) Failure to tag these stocks in proportion 

to their abundance due to different migration pathways such as along 

midriver sandbars or due to differences in migration timing; 2) Fishing 

mortality below spawning tributaries removed a higher percentage of 

these stocks than others; 3) Twice as many tagged chums were released on 

the south bank as on the north bank whi ch reduces the chance of tag 

recovery by a similar percentage. [Based on tag returns from the fishery 

it is estimated that 2,700 tagged chums remained in the Tanana at the 

Kantishna River confluence; only 800 of the upper Yukon tagged chum 

still survived upon reaching the Porcupine confluence]; 4) Failure to 

spot tagged salmon during recovery efforts; 5) differential predation of 

tagged fish before recovery. 

Most documented coho spawning in the upper Yukon drainage has been 

within Tanana tributaries. As discussed earlier, coho catches by project 

fishwheels seem to show that most coho follow the south bank. Tag 



returns support this with 86% of tagged coho recovered (51 recoveries) 

coming from the Tanana system. Returns thus indicate that coho as well 

as chum become bank oriented well downstream from the Tanana confluence. 

Low catches of coho at the Galena south bank site with high catches at 

the Ruby south site indicate that salmon migratory patterns in respect 

to proximity to the bank may alter from one river location to another. 

SWIMMING SPEED 

Rate of chum salmon movement has been variously determined at 21 

miles/day by Trasky (1971), 13.7 to 18.2 miles/day by Rampart studies 

(1972, 1973), and 13.7 to 16.2 miles/day in the 1976 and 1977 mid-Yukon 

studies. Perhaps the most realistic estimate of actual swimming rates 

to date is based on 23 chum salmon tagiged at Galena tagging wheel two 

and recovered at the Ruby tagging wheel. The average rate of travel was 

21.6 miles/day; nine individuals covered the distance between wheels at 

the rate of 30.5 miles/day. The average time at large for 1,560 chums 

tagged and recovered during 1976 and 1977, was 15.5 days; the average 

distance traveled for these fish was 197 miles (Appendix Tables 11 and 

12). 

RUN TIMING 

According to the observations of Galena area fishermen, north bank 

catches generally peak earlier than south bank catches. This pattern 

was verified in the 1976 tagging effort. Tagging and tag return data 

for 1976 and 1977 were combined in a computer analysis to see if differences 

in run timing for discrete stocks could be detected. 

Tag recoveries have been analyzed by date of tagging and location 

of recovery and expressed as a percentage of total season tag recoveries 

(unpublished data files AYK research). Appendix Tables 13, 14 and 15 

shows the pattern of passage of salmon at a tagging site through time. 

Stocks were identified by location of tag recoveries. As an example, 



for the tagging, at fishwheel Na. 1 Rampart rapids recovery location 119 

or 64% of recoveries were from chums tagged in the eleven days from 

August 21 through 31. 

The existing data do not allow temporal identification of specific 

stacks at the tagging sites. However, combining Tanana and upper Yukon 

stacks shows distinctive temporal patterns by major drainage systems. 

Seventy percent of the Galena north tags recovered in the upper Yukon 

were tagged between August 21 and September 5. Seventy-two percent of 

the Galena south tags recovered in the Tanana were tagged between August 25 

and September 12. The period of peak chum migration past the Ruby site 

is much longer. Seventy-two percent of the tags recovered from this 

wheel in the Tanana River were tagged between August 24 and September 18. 

Data pertaining ta run timing is summarized 1n graphic form in Figure 5 

by fishwheel tagging site. It is seen that Galena north run timing, 

identified as largely upper Yukon by recoveries, peaked August 23, the 

earliest of the three sites. Two similar high peaks an August 25 and 27 

are evident at the Ruby site. Tanana stacks at the Galena south, 

identified by recoveries~ peaked on September 1. The indicated temporal 

separation of Tanana and upper Yukon stacks at the Galena wheels is 

approximately nine days. 

The timing of passage of fall chum stocks destined for the upper 

Yukon and Tanana systems by the tagging sites is presented in Figure 6. 

Eighty percent of the upper Yukon stacks had passed the Galena north 

site by September 2; 80% of Tanana stacks had passed the Galena south 

wheel by September 11; 80% run of Tanana stocks had passed the Ruby 

south wheel by September 16. 

It thus appears that upper Yukon and Tanana stocks appear to move 

upriver by the Galena tagging sites as temporally distinct and identifiable 

runs. The bulk of the upper Yukon run may have passed the Galena area 



Flgure 5. Canparative ru...-i 7-iming o: fal1. sal.Tcn by the ~2.ena and Rubv .:ish·..;:iee.:.:::- as .lilC..icat.~ 
r by daily tag =ettLl"'!lS L'i river ar·2CS of harvest for 1976 and 1977. 

6­

; 

5­

+­
..-I 

.s 
3 
~ 
0 
ail 

~ -

1­

I
I 

I 
.......... ... ~lena ., 

••• • •• eo••e• Ru.by 

10 jO 

3asa:! on recoveries in the Tanar1a for W'heels 2 and 3 and t....'1.e '.:?FP-X Yukon for 
wheel 1. 



- ... ' 	~~.::. __ .;e I""c.ill t.i.rru....'1g or .::al.i c~u;;. sa.L-ro:-i by the 

Galena a.id Ruby fishwheels as .indic:i.tEri bv ci-=rll.ativ 

daily tag rettL""11s i.~ river areas oi harvest for 

1976 a.'10 19i7. 


90 ­

I 
80 f 

J. 

; 
J

j 

I 
0 

I I70 

j./ 
1'
I 

/ } 

1
50 I 

I I /!I40 

30 I 
J 

I
i 
t 
1 

Galen.a #1 

...... .,, .,, ..Ii/
2 

f I
J/ 

" 

1 

Aug. 10 20 30 Sept. 10 20 30 
___.J 	 .[__ _ i_ __ ,_ ,, '1 __ .J 	 ~- ..._L_ ------- .,__ ,_ __ 

--~~- ""'-----	 ' 



as much as nine days prior to the passage of a corresponding level in 

the Tanana run. Little difference in timing between the Galena north 

and Ruby sites was seen. Relative timing of runs has been demonstrated 

to fluctuate rather widely between years; this makes an average date of 

passage for north bank and south bank runs difficult to estimate for the 

purposes of practical fisheries management. 

The fall chum entry pattern into the lower Yukon appears, from test 

fishing data, to exhibit more pronounced and distinct peaks than in the 

upstream fisheries (Figure 7). It is likely that these high peaks in 

abundance are modified by the cropping effect of the fisheries. The 

correlation of peaks in abundance in the lower Yukon and mid-Yukon would 

appear to be very difficult to make on the basis of existing data. 

RUN POPUlA,T ION ESTIMATION 

Hayes (1964) estimated the fall chum population above Rampart to be 

131 ,000 in 1962. The best indexes available to total fall chum abundance 

in th~ Yukon system for 1974 and 1975 combines observed escapement and 

corrmercial and subsistence harvests and were, respectively, 492 and 971 

thousand (Mauney, 1976). 

A simple Petersen population estimate of 149,000 fall chums was 

made for the upper Yukon, above Galena, based on the 1976 tagging and 

harvest (Mauney, 1977). A 51% rate of exploitation by the upstream 

f1sherias was 1ndicated. The overall rate of exploitation reached 

76% in 1976 with the lower Yukon harvest included (Appendix Table 16). 

A Petersen estimate of the 1977 fall chum run for the upper Yukon 

(above Galena) and Tanana combined was 287,849. The rate of exploitation 

for this population was 37%. The 1977 population estimate for the 

entire Yukon was 513,000 and rate of exploitation was 65%. 
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Observed escapement in 1977 totaled to 116,000. The sum of total 

harvest and escapement for this year was 71,000 less than the calculated 

total population level. 

Surveys of the upper Kluane Ri ver (Y.T.) area by staff personnel in 

late October found several thousand spawning chum in this area. Other 

areas of potentially substantial, undocumented populations include the 
u 

Minor Branch of the Porcpine, the Whit~ and the Black rivers. 

A simple Petersen population estimate was made of the Tanana fall 

chum population from salmon tagged at Galena wheel number 1 and recovered 

at the Ruby wheel number 3. The population esti~ate was 115,000. The 

Tanana system known harvest and escapement for 1977 totals~ 117,000. 

The 1977 return of fall chums was substantially above that expectedy 

rased en parent year (1974) strength. '' 

SUMMARY 

Fall chum and coho salmon were captured by fishwheel and tagged 

upstream of Galena at River Mile 555 on the north bank of the Yukon and 

at River Mile 540 on the south bank of the Yukon in 1976 and again 1977. 

An additional tagging wheel was operated in 1977 upstream of Ruby at 

River Mile 601. 

Tagging was initiated at the Galena north bank wheel on August 5 

and terminated at the Ruby south wheel on September 30 in 1977. Initial 

tagging in 1976 was on August 10 and termination was on September 17. 

The 80% run level for 1977 as indicated by numbers of chum tagged was 

reached on August 30, fishwheel l; September 15, fishwheel 2; and September 

19, fishwheel 3. In 1976 the 80% level of chums tagged was reached on 

August 31 and September 3 for wheels 1 and 2 respectively. The 80% run 

level for coho tagged in 1977 was reached on September 16. 



Total numbers of salmon tagged by species and location of tagging 

for 1976 and 1977 combined were: 

1976 1977 Total 
Chum 

Wheel 1 
2 
3 

Galena N. 
Galena S. 
Ruby S. 

545 
672 

0 

1,841 
1'208 
2,309 

2,386 
1,880 
2,309 

Total 1,217 5,358 6,575 

Coho 
Wheel 1 Galena N. 9 12 17 

2 Galena S. 5 9 14 
3 Ruby S. 0 207 207 

Total 14 228 242 

A total of 776 and 811 chums was tagged in 1973 and 1972 respectively 

in a Rampart based tagging study. 

The rate of returns for the 1972 and 1973 tagged chum totaled 7% 

and 16% respectively. Tag returns for 1976 to date have totaled 50% for 

chum and 42% for coho salmon. Tag returns for 1977 to date have totaled 

37% and 22 for chum and coho respectively. 

Within the Tanana system, the Manley fishery has accounted for 42%, 

and Nenana 33% of chums tagged at the Galena south site. For the Ruby 

south site, recoveries in the Tanana system have been 51% Manley and 29% 

Nenana. 

The main harvest areas and corresponding percent of returned tags 

in the upper Yukon include: Rampart Rapids (31%), Rampart Village 

(29%), Hess Creek (7%) and Stevens Village (7%). 

For 1976 and 1977 data combined 62% of chum tagged have been male 

and 38% have been female. No difference has been observed in the numbers 

of observed and expected returns by sex. 

Approximately 67% of coho tagged in 1977 were males. Males have 

account~d for a disproportionate 77% of recoveries for this species. 



Fall chums were predominantly 41 in 1977 ranging from a high of 88% 

for Delta spawning ground samples to a lr.w of 65% for Fishing Branch 

samples. Spawning ground sam~les in 1976 showed ages ·51 and 31 to be 

well represented comprising 53 and 42% of Sheenjek and Toklat samples 

respectively. 

Recoveries of tagged salmcn by recovery activity for 1976 and 1977 

combined were 38% commercial, 50% subsist~nce, and 5% spawning grounds. 

Recoveries by gear, years combined, were 23% set gillnet, 69% fishwheel, 

and 5% spawning grounds. 

For the years 1976 and 1977 combined an average of 94% of the 

Galena north bank tag recoveries identified as to drainage destination 

were recovered within the upper Yukon above the Tanana confluence. Tags 

recovered from Galena south and Ruby, identified as to drainage destination, 

ran 86 and 94% Tanana recoveries over this two year period. 

Combined spawning ground recoveries for both years: 

Chandalar 6 

Sheenjek 6 

Fishing Branch 3 

Toklat 110 

Delta 20 

Toklat recoveries have been 973 of south bank tagging origin. 

An average swirmiing rate of 21.6 miles/day was found for fall chums 

in 1977. A significant number of chums were shown to migrate at a rate of 

up to 30 miles/day. 

On the basis of tag return data upper Yukon and Tanana stocks 

appear to pass through the Galena tagging areas at different times. 

Combined 1976 and 1977 data indicated that 80% of upper Yukon stocks had 



passed by the Galena north wheel by September 2; the 80% run level of 

Tanana stocks by the Galena south wheel was reached on September 11. 

Forty-four percent of the coho recovered in 1977 were from the 

Tanana system. Coho recovery below the Tanana-Yukon confluence totaled 

seven. 

Population estimates of Yukon stocks were made using the 1976 and 

1977 tagging studies. The simple Petersen method was used to estimate 

total numbers in the upper Yukon and Tanana. Total drainage populations 

were derived by adding lower river harvests to the upper river estimates 

and are as follows: 

Total Observed Calculated Undocumented Rate of 
Population EscapementYear Harvest Escapement Exp1 oi tat ion 

Upper Yukon (Including Tanana) 

1976 72,000 78,000 149,000 0 0. 51 
1977 106,000 116,000 288,000 67,000 0. 37 

Tanana 

1977 61,000 56,000 115, 000 0. 53 

Entire Yukon 

1976 238,000 78,000 316,000 0 0. 756 
1977 333,000 116 ,000 513, 000 71,000 0.65 

Based on strong 1974 parent year escapements a strong return of 

fall chums is anticipated in 1979. 
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. Appendix Table 1. Yukon fall chum tagging 1972 and 1973. at Rampart. 

1973 1972 
Date No. Tag Cum. Na. Cum. % Na. Taa Cum. Na. Cum % 

8-25 2 2 0 
26 18 20 3 3 3 0 
27 39 59 8 12 15 2 
28 62 121 16 18 30 4 
29 43 164 21 20 50 6 
30 60 224 29 3 53 6 
31 85 309 40 15 68 8 

9-1 64 373 48 22 90 11 
2 8 381 49 41 131 16 
J 46 427 55 22 153 19 
4 31 458 59 29 182 22 
5 53 511 66 21 203 25 
6 46 557 72 20 223 27 
7 17 574 74 25 248 31 
8 30 604 78 21 269 33 
9 39 643 83 20 289 36 

10 49 692 89 13 307 38 
11 12 704 91 12 319 39 
12 9 713- gz 19 338 42 
13 g 722 93 22 360 44 
14 24 746 96 16 376 46 
15 7 753 97 376 46 
16 2 755 97 376 46 

~c ...17 4 759 98 19 j~ :J 49 
18 3 . 762 98 52 447 55 
19 0 762 98 52 499 62 
20 2 764 98 73 572 71 
21 7 771 99 52 624 77 
22 3 774 99 48 6i2 83 
23 l 775 99 51 723 89 
24 0 775 99 50 773 95 

.,i:; 

...)~25 2 777 100 808 99 
25 3 811 . l 00 
27 

Tata l 777 811 



Appendix Tab1e 2. Rate of chum sa1mon movement l/ 

Wheel Year 
Av. No. 

Days at Large 
Av. ·No. 

Miles Traveled 
Miles per 

Day n 

1 1977 12.3 199. l 16.2 472 

2 1977 13. 1 193.6 14. 7 223 

3 1977 12.3 173.5 14.2 332 

1,2,3 1977 12.5 189.6 15.2 1,027 

1 1976 12.4 169.5 13.7 157 

2 1976 10.3 162.9 15.8 239 

l '2 '3 76,77 12. 1 182.9 15. 1 l ,423 

1~2 

2,3 

1976 

1977 

11. 1 
. 

12.6 

165.6 

181.6 

14.9 

14.4 

396 

555 

1,2 recov 
wheel 3 

at 
1977 ·3. 2 69.0 21. 6 23 

Rampart 

Rampart 

1973 

1972 

19. 9 

23.0 

362 

316 

18.2 

13. 7 

46 

33 

lf Excludes spawning ground recoveries and negative miles traveled. 
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P.pperidix Table 3. ~~umbers of chum sa Jr.ion t.JggEd by ·11hee l and date. 

\. ..... ~ Date 

1977 
Wheel No. 
Ko. : 

Wheel 
No. 

t~o. 2 .... 
\.:heel 
No. 

Uo. J... 

Aug 5 
5 
7 
3 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
JO 
31 

Sep 1 
~ 
'­
J 
4 
5 
5 
7 
s 
g 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

Oct 1 
2 
3 
4 
5 
5 
7 
3 
9 

30 

Totl \ 

3 0.4 
25 l. 3 
27 J.J 
33 5. 1 
.+9 7.3 
46 10.3 
36 12.2 
36 14.2 
37 16.2 
JO 17.8 
22 19.0 
11 19.6 
12 20.z 
11 20.S 
19 21.9 
41 24. 1 
Bl 28.5 

111 34.5 
134 41.8 
146 49.7 
129 56.7 
125 63.5 
112 69.6 

95 74.3 
52 77.6 
51 BO.J 
47 32.9 
Jl 34.6 
33 36.4 
10 36. 9 
17 37 .3 
36 89.3 
12 90 . .+ 
ZS 92.0 
12 92.5 
l3 93.3 
0 93.3 

24 94.o 
23 95.9 
25 97.2 
14 93.0 
11 98.6 
13 99.3 
13 100.D 

100.0 
100.0 
100.0 
100.0 
100.D 
100.0 
iOO.il 

100.0 
100.0 
100.0 
100.0 

1,~41 1CO. 0 

2 o.z 
8 0.8 
5 1 . 2 

16 2.6 
3 2.8 

15 4.0 
11 5.0 

6 5.5 
7 6.0 
4 6.4 
5 6.8 
3 7.0 

2 7.2 
13 7.4 
10 8.3 
2.2 10. l 
39 13.3 
H 19.4 
60 24.4. 
Si 29. 1 
62 34.2 
48 38.2 
35 41. l 
17 42.5 
20 44. 1 
34 46.9 
22 48.B 
35 Si. 7 
19 

.~ .,
,:,.;. ... 

19 54.3 

29 5i.2 
35 60. l 
28 62.4 
25 64.5 
40 67.8 
39 71. 0 
28 73.3 
32 76.0 
27 78.2 
43 31. 7 
·~ 35.J~.l 

33 38.4 
26 90. 6 
66 95.0 
48 100.0 

1,208 100.0 

12 
22 
36 
24 
24 
Zi 
15 
11 

3... 
g 
7 
6 

29 
70 

110 
132 
165 
139 

33 
51 
~c;
l.. 

50 
57 
79 
72 
72 
J.0 
30 
4-3 
::6 
"" :s 
iS 
30 
59 
:,1 
~2 

64 
_.,, 
41 
92 
52 
Ci3 
53 
.~ 
~, 

51 
43 
15 
6 
9.,... 

2,309 

0.5 
1. 5 
3.0 
4.1 
5. 1 
6.3 
6.9 
7.4 
7.5 
7.7 
3.1 
s . .:. 
8.7 
9.9 

13.0 
17.7 
23.5 
30.5 
36.6 
33.3 
J.0.5 
-1-1. 5 
'13.7 
46. 6 
50. i 
53.2 
56.3 
5S~O 
59.3 
51. 2 
62.3 
64.2 
65.J 
65.6 
t5.9 
C.9.5 
71. 5 
~1 ~ 
,.., • .J 

76. l 
78.5 
30.3 
~4.3 
82.0 
39.9 
92.2 
9.+. 2 
96 • .+ 
93.3 
99.0 
99.J 
99.7 

100.c 

1C0.0 



1/
Appendix Table 4. Yukon drainage salmon lengths, 1977­

Area 	 Sex n x s2 Range df t 

Chum Salmon 
Anvik 1977 	 Male 151 544 977 514-697 180 7.84** 

Female 31 547 888 474-606 

Toklat 1977 	 Male 133 605 767 530-657 205 5.46** 
Female 74 577 1,225 505-657 

Sheenjek 1977 	 Male 85 613 1 ,225 520-687 210 7.27** 
Female 127 579 708 513-685 

Fishing Branch 1977 Male 37 608 882 530-664 83 6.3 ** 
Female 48 567 859 502-622 

2/ 
Galena #2 1977 Male 761 654 1 ,862 532-67 4 1,206 16.7 ** 

Female 447 618 1,601 522-670 
y 

Ga1ena #1 1977 	 Male 1,077 666 1,478 549-686 1'722 21.4 ** 
Female 647 626 1,394 502-660 

y
Ruby 1977 	 Male 1 ,397 664 1, 572 584-800 2,287 26.9 ** 

Female 892 621 1,332 534-760 

3/ 
Measurement comparisons of Fall Chum-

Tip of snout to fork of tail 456 667 

Ratio 1. 101 


Mid-eye to fork of tail 456 606 


Coho Salmon 

Ruby Male 71 626 2,560 480-724 108 
Ruby Ferna1e 39 627 829 530-673 

1/ Length comparisons to nearest rrun mid-eye to fork of tail unless otherwise indicated. 

21 Length measurement tip of snout to fork of tail. 

3/ Measurements taken from catches of fishwheels adjacent to wheels of tagging. 






Appendix Table 6. Numbers of coho sa1mon tagged by date, 1977. 

~No. 	 /0 

Date No. 	 Cum Cum 

Aug 22 l l 71 
23 l 2 71 
24 l 3 l 
25 l 4 2 
26 5 9 4 
27 6 15 7 
28 11 26 11 
29 7 33 14 
30 4 37 16 
31 4 41 18 

Sept l 4 45 20 
2 14 59 26 
3 21 80 35 
4 14 94 41 
5 22 115 51 
6 4 120 53 
7 10 130 57 
8 15 145 64 
9 14 159 j0 

10 3 162 71 
11 0 162 71 
12 2 164 72 
13 7 171 75 
14 2 173 76 

~15 ., 178 78 
16 3 186 22 
17 7 193 85 
18 3 196 86 
19 3 199 87 
20 12 211 93 
21 5 216 95 
22 2 218 o-­~D 
23 0 218 	 96 

o­24 3 221 ~I 

25 0 221 9i 
26 2 223 98 
27 3 226 99 
28 1 227 99 
29 0 227 99 
30 1 228 l 00 

Total 	 228 

Jj ~umbers of coho tagged by fishwheel run: 	 site 1 12 
Site 2 9 
Site 3 207 



Appendix Table 7. Miscellaneous fish species taken by project fishwheels 
listed by wheel of capture, 1977 l! 

Wheel 

Fish SQecies 

Cisco (Coregonus ~.) 

Broad whitefish (Coregonus 
nasus) 

Humpback (Core!onus
c 1 upca fonni s 

Unidentified 2/ 

Total 

Sheefish (Stenodus 
lencichthys nelma) 

Burbot (Lofa lota) 

Sucker (Catustomus catustomus) 

Char (Salvelinus alpinus) 

Ga 1ena 

273 

43 

332 

648 

9 

12 

0 

44 

1 Galena 2 

195 

95 

460 

750 

2 

5 

59 

Ruby 

639 

639 

1 

18 

68 

40 

Total 

468 

138 

792 

639 

2,037 

12 

35 

69 

143 

! 3/ 

33 

10 

57 

1/
Z/
3! 

For daily totals for wheel see data files. 
Ruby whitefish catches not broken down by species. 
For whitefish species percent of knowns only (l,398). 



Appendix Table 8. List of non-salmon species tagged by project fishwheels, 1977. 

Tagging Site 	 Date Tagged Species Tag # 

Galena #1 	 9/17/77 Sheefish 25659 

9/17 /77 Burbot 25671 

9/9/77 Whitefish 25401 

Galena #2 	 9/4/77 Sheefi sh 16950 

9/15/77 20306 

9/18/77 

Ruby 	 8/18/77 Sheefi sh 23,348 



Apl'efldtx Tablt 9. Fill ChUll tag r11COveries by wheel of tagging, river, and river ~ile of recov1ry for 1975 a~ 
and 1977 cc.ctl'lld. 11 ,y ,y 

"1le 
Wt.el 

!lo. 
1 
11/ 

Wheel 2 
llO. 11 I 

whMi 3
"°· :11 

total 
No. l 

IJnknOllln 0 9 
Downstr­ 1-529 

Sl1­ 20 1. 9 7 0.9 a.a 33 1. J 
Gllen1 531r55-' 

Lawer 57 S.5 43 S.5 z 0.3 102 4.0 
Iii1en• 

IJP!Mlr 
55S-579 

62 6.a 15 1.9 0 0 71 3.0 

Ruby 580-601 415 "·5 175 22.J ZIJ J.9 Z50 9.7 

8trchH 602-663 4 o.• 0.1 a. l 6 0.2 

ltl1l111ds 664-684 55 5.3 52 7.9 67 9. l 184 7.Z 

Tozitna 68!5-692 13 1.J ~ 4.J 74 10. 1 121 4.7 

T1n1111 ~tllage 
fnnoto 

693-695 129 
1 

12.S 
0.1 

33 
0 

4.2 
0 

12 
1 

1.6
a.1 

174 
2 

6.8 
a. 1 

Koyukuk 2 a.z I 0.1 1 0.1 4 0.2 

Subtotal Lll'llll!r YultOll 389 
2/

40.8­ 371 
2/

38.9­ 193 
2/zo.z­ 953 TOO 

Downst"a 596­
RH1part Rap1 els 
R1111118rt 

719 
720-740 

89 8.6 8 1.0 5 0.7 102 4.0 

Ra11ids 2'00 19.4 a 1.0 115 2.2 224 8.6 
Raoart 741­

Vfl l1ge 774 199 19.J 15 1.9 12 1.5 2.6 S.J 
HHS i7S­

Creet 800 40 3.9 9 1.0 a 0 48 1.9 
StlHllS 801­

V11hge 8152 41 4.0 6 o.a 2 O.J 49 1.9 

Beaver 863-950 0 a 3 0.-' 0 0 J 0.1 

Ft. Yukon 951-1050 18 1.7 z O.J 0 0 zo 0.8 

Ct rel" 1051-1110 0.4 ,, 0 0 0 0.2 

Woodchooper , 1111-1200 5 0.4 (} 0 a 0 5 0.2 

Eagle 
Oi9•SOn Ct ty 
Chandalar 
Porcuofne 
ShH11j1t 
Fishing Branen 

S11btot1 l Upper Yukon 

1201-122" 
1225-1835 
982 
1002 
1954 
11500 

13 
12 

15 
5 
J 
2 

590 

1.J 
1.Z 
0.6 
o.s 
o.J 
a.2 

21 
87.2­

1 
0 
0 
0 
1 
1 

SJ 

0.1 
0 
0 
0 

0.1 
0.1 

21
7.8­

0 
0 
0 

"0 
0 

34 

0 
0 
0 
0 
0 
a 

21 
5.0­

]4 
12 
6 
5 
4 
J 

677 

0.5 
0.5 
o.z 
0.2 
0.2 
0.1 

100 

Tana.. 

695-715 0 0 z O.J 12 1.6 14 0.5 

Manley Hot Springs 716-775 20 1. 9 162 Z0.7 260 35.4 442 17 .J 

Kantishn1 Rher 776-783 0 0 4 o.s 12 T.6 lt'i 0.6 

K1nto 784-850 2 0.2 4 0.5 6 o.e 12 0.5 

851-866 215 2.5 119 15.2 146 19.9 291 11.4 

Wood Rfver 867-900 a.I J 0.4 a 0 4 0.2 

Fairbanks 901-950 0 0 4 o.s 5 a.7 9 0.4 
Upst~ Fairbanks 
Tot lat 

951-1297 0 
3 

0 
O.J 

1 
57 

0.1 
7.3 

1 
50 

0.1 
6.8 

2 
110 

0.1 
4.J 

Oelta 0 0 4 o.s Hi 2.2 . 20 0.8 

Subtotal Tanana 52 
21 

S.7­ 360 
21 

39.1­ 508 
2/

55.2­ ·920 100 

Grand Total 1,031 40.4 704 20.7 735 28.9 2.590 100 

11 Percent of grand total recoverfes e~cludtng unknOlllnS 
II Percent of subtotal 
If Revf s~ t~rou9h Se~tt!lllller, 1978 



Appendix Table 10. Yukon fall chum salmon tag recovery locations by wheel 
of tagging for 1976 and 1977. 

1976 1977 

Recovery 
Location 

No. 
Recov. 

% of 
Recov. 

No. 
Recov. 

% of 
Recov. 

UPPER YUKON North Bank Tagging 

Downstream 
Rampart Rapids 
Rampart Rapids 
Rampart Vil 1 age 
Hess Creek 

5 
10 
38 
11 

5 
10 
39 
11 

84 
190 
151 

29 

15 
32 
25 
5 

Stevens Village 
Beaver 

3 
0 

3 
0 

38 
0 

7.0 
0 

Ft. Yukon 2 2 16 2.9 
Circle 2 2 2 0.4 
Woodchopper 
Eagle 
Dawson City 
Chandalar 

0 
1 
1 
2 

1 
1 
2 

5 
12 
12 
4 

0.4 
2.0 
1. 7 
0.6 

Porcupine 
Sheenjek 
Fishing Branch 

0 
0 
1 ·l 

5 
3 
1 

0.9 
0.6 
0. l 

Subtotal 76 76 553 94 

South Bank Tagging 

Downstream 
Rampart Rapids 
Rampart Rapids 
Rampart Village 
Hess Creek 

3 
2 
8 
1 

2 
l 
5 
.5 

5 
6 
8 
7 

2 
2 
3 
3 

Stevens Village 
Beaver 

1 
3 

. 5 
2 

5 
0 

2 
0 

Ft. Yukon 0 0 2 1 
Circle 0 0 0 0 
Woodchopper 
Eagle 
Dawson City 
Chandalar 

0 
l 
0 
0 

0 
5 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

Porcupine 
Sheenjek
Fishing Branch 

0 
0 
l 

0 
0 
. 5 

0 
1 
0 

0 
.5 
0 

Sub tota 1 20 24 34 6 

TOTAL 96 100 587 l 00 



Appendix Table 10. 	 (Cont'd) Yukon fall chum salmon tag recovery locations 
by wheel of tagging for 1976 and 1977 

1976 1977 

Recovery No. O/ of No. % of/0 

Location 	 Recov. Recov. Recov. Recov. 

TANANA RIVER North Bank Tagging 

Lower Tanana 0 0 0 0 
Manley Hot Springs 
Kantishna River 

9 
12 

9 
12 

11 
0 

2.0 
0 

Minto 0 0 2 0.4 
Nenana 0 0 14 3.0 
Wood River 0 0 l 0. l 
Fairbanks 0 0 0 0 
Upstream Fairbanks 
To kl at 

0 
1 

0 
l 

0 
2 

0 
0.4 

Delta 0 0 0 0 

Subtotal 22 13 30 12 

South Bank Tagging 

Lower Tanana 0 0 2 1 
Manley Hot Springs 
Kantishna River 

52 
58 

31 
35 

110 
4 

44 
2 

Minto 0 0 4 2 
Nenana 0 0 61 24 
Wood River 3 2 0 0 
Fairbanks 3 2 1 . 5 
Upstream Fairbanks 
Tok lat 

0 
27 

0 
16 

1 
30 

.5 
12 

Del ta l . 5 3 l 

Subtotal 144 87 216 88 

TOTAL 166 l 00 246 l 00 



-

Appendix iable 11. 	 Average number of days at large by location cf recovery 

Yukon fall streams 1976 and 1977. l/ 

Recovery 
Area Mean Davs Variance N 

Galena 5.67 57. 18 ( 18)
Galena 4.75 37.31 ( 28)
Ruby 6.36 44.34 ( 134)
Birches 8.67 9.87 { 6) 
Ka 11 ands 8.33 52.08 { 112)
Tozitnu 7.37 15.48 { 30)
Ta:iana Vil 9.06 22.71 { 160)
Dwnsr. R. Rapids 9.71 22.84 ( 99}
Rampart Rapids 10. 16 22.46 ( 150}
Rampart Vil. 15. 47 99.66 ( 1i 6} 
Hess Creek 11. 57 8.70 ( 28}
Stevens Vil. 20.25 l 03. 76 ( 24} 
Beaver 18.33 32.33 ( 3} 
Ft. Yukon 29.92 104.24 ( 13} 
Circle 22.00 8.00 ( 2} 
Eagle 26. 10 38.54 ( 10} 
Dawson City 36. 11 30.,, ( 9} 
Innoko 63.00 0.00 ( l } 
Koyukuk 18.33 72.33 { 3) 
Lower Tanana 4.00 0.00 ( 1 } 
Manley Hot Spr. 11. 83 19 .· 64 ( 240) 
Kantishna Riv. 11.44 16. 00 ( 16) 
Minto i6.50 6.33 ( 4} 
f'lenana .18 .80 39.31 ( . 193} 
Wood River 18.75 47. 58 ( 4} 
Fairbanks 19.78 29. 94 { 9} 
Upstream Fbks 58.50 ' 1200.50 { 2} 
Tok lat 50.55 74.29 { 108} 
Delta 54.40 211.73 { 20} 
Chandalar 29.00 11. 50 ( 5) 
Porcupine 19.80 11. 20 ( 5) 
Sheenjek 31.50 57.67 ( 4) 
Fishing Branch 45.00 7.00 ( 3) 

Combined 	 15.49 187.59 1 '560} 

l/ Excluding negative recovery data and spawning ground recoveries. 

4? _ 




Appendix Table 12. Average numbers of miles traveled by location of recovery Yukon 
fall chums 1976 and 19i7. Jj 

Recovery 
Area Mean Miles Variance N 

Galena 9.00 7. 41 l 
r 18) 

Galena 12.96 97.59 ( 28) 
Ruby 45.23 139.32 ( 134) 
Birches 70. 17 410. 17 ( 

\ 

6) 
Kall ands 110. 51 721. 59 \ 

I 112) 
Tozitna 105.80 757.75 ( 30) 
Tanana Vil 139.46 187.91 ( 160) 
Dwnsr. R. Rapids 145.20 170.51 ( 99) 
Rar.ipart Rapids 171.13 221. 04 ( 150) 
Rampart Vil 204.37 150.25 ( 116) 
Hess Creek 231. 39 33.80 ( 28) 
Stevens Vil 290.71 249.09 ( 24) 
Beaver 372.33 176.33 ( 3) 
Ft. Yukon 447.08 40.24 ( 13) 

I 
ICircle 530.50 1200.50 \ 

' 2) 
Eagle 662.20 21.29 ~ 10) 
Dawson City 742.89 461. 11 ( 9) 
Innoko 279.00 0.00 ( l ) 
Koyokuk 202.33 12400.33 ( 3) 
Lower Tanana 96.00 0.00 ( l) 
Manley Hot Spg 194.53 877. 37 ( 240) 
Kanti shna Riv 197.25 744.20 ( 16) 
Minto 210.00 484.00 ( -4) 
Nenana 288.75 923.42 ( 193) 
~Jood River 354.75 11o.25 ( 4) 
Fairbanks 339.00 1108. 50 ( 

\ 9) 
Upstream Fbks 427.50 8064.50 ( 

I' 
2) 

Toklat 304.35 657.82 \ 108) 
Delta 442.20 626.69 ( 

\ 20) 
Chandalar 465.60 76.30 ( 5) 
Porcupine 451.80 19.20 ( 5) 
Sheenjek 542.75 56.25 ( 4) 
Fishing Branch 1050.00 75.00 ~ 3l 

Combined 197.26 13828.41 ( 1560) 

Excluding negative and spawning ground recovery data. ll 

http:13828.41
http:12400.33


' ~pendix Table 13. 'lukon tagged chum recovery su11111ary, fukon watersmed, above Tanana, 1976 and 1977, ·,.neel 1 

Oownsr. 
Rampart 
Rapids 

Ra~oart 
Raoids 

~a111part 
'lillaae 

Hess 
C ~eel 

Stevens 
Vi llage 

Ft. 
Yukon Circ le 

Wood· 
chopper Eagle 

Dawson 
C:tv 

Chanda­
iar 

?orcu· 
pine 

Sheen· 
jek 

Fisning 
~ranch 

:um. 

0 2 0 0 0 0 0 0 0 0 0 0 0 0 0.3 0.3 

6 A119 0 3 0 0 0 0 0 0 0 0 0 0.7 1.0 

pug 0 0 0 0 0 0 0 0 0 0 0 0 0.3 1. 3 

0 8 0 0 0 0 a 0 0 a 0 0 0 1. 5 2.8 

~ Aug 0 3 0 0 0 0 0 0 0 0 0 l.O 3.8 

3 a a 0 a a 0 0 0 0 0 o.s 4.6 

11 .4ug a 0 0 0 0 0 0 0 0 0 0 0 o.s 5.1 

12 Aug 0 0 a 0 0 0 a 0 0 0 0 1.2 6.3 

13 .~ug 0 0 a 0 0 0 0 0 0 a 1.4 7.7 

3 J 0 0 0 0 a 0 0 0 0 0 1.7 9.4 

0 2 3 0 a 0 0 a 0 0 0 1.5 10.9 

16 Aug 0 0 0 2 0 0 0 0 0 0 a 0 0 0.3 11.Z 

Aug 0 I) a 0 0 0 0 0 a a 1.0 l?.. ~ 

0 0 0 0 0 a 0 0 a 0 0.7 IZ.9 

19 . .;ug a 0 a 0 0 0 0 0 0 0 0 0.7 13.6 

io Aug 4 0 .o a a 0 0 0 a 0 0 1.2 14.8 

21 .!.ug 6 3 0 0 0 0 0 3.9 !B.i 

ZZ Aug 11 z 2 a 0 0 0 0 5.~ 24.1 

19 14 5 0 0 0 0 0 2 8.3 32.4 

i& 10 6 a 0 a a 0 a 0 a i .B 40.2 

12 ·, 3 0 J 2 0 a a 7.6 4i .s 

~6 Aug 5 12 9 3 3 a a 2 a 0 0 a 5.9 53. 7 

9 s 2 a a 0 a 0 0 4.9 55.5 

~8 Aug 4 10 3 0 2 0 0 2 2 a a a 5.5 64.2 

44 




~Pllenc:1x fable l3. Yuli:on tagged ch~ tecovery sU11111ary, Yukon otatersned a•bove Tanana, 1976 and 1977, ,.neei l (Continued). 

ucwnsr . 
Ramoart 

____.;.cR~.o: ds 
Rampan 
Raoids 

Ramoart 
1/il laoe 

Hess 
Creek 

Stevens 
Vill age 

Fi:. 
Yukon Circle 

~ood­

cnoooer Eaal~ 
Jawson 
c ~ t·1 

Chanaa- ?orcu­
i ar cine 

3heen 
Jek 

Fishing 
9r~ncn 

Cum. 

29 Aug 2 4 7 3 o. 0 o o o o 3.6 67.B 

30 Aug 2 ll B 2 z 0 0 a 0 5. l 72. 9 

31 Aug 2 9 7 0 0 0 o o 0 o 0 0 0 3.2 76. l 

l 3eo 0 4 5 2 0 a o . 0 0 0 o 0 z.2 78.J 

2 Sep 4 2 0 0 0 0 0 0 0 a l. 9 80.2 

3 Seo 2 5 0 a 0 0 0 0 0 0 0 l. 7 91.3 

4 Seo 2 3 6 0 o o o 0 0 0 0 0 2.2 84.1 

5 Sep 3 3 0 0 0 0 0 0 0 2.5 86.6 

6 3ep 0 0 5 o 0 0 a 0 0 0 0 a 0 l.O 87.6 

7 Seo 9 0 0 o o 0 0 0 0 0 o 1.9 89.5 

B Seo 0 2 0 0 0 0 0 0 0 0 o 0 1.2 90.7 

2 3 0 0 0 o 0 0 0 0 o l.4 92. l 

• Sep 0 0 2 0 0 0 0 0 0 0 o 0 0 o 0.3 92.4 

11 Sep 0 3 0 0 o o o 0 o o 0 o l.4 93.S 

lZ Sep 0 3 4 0 0 0 0 o 0 0 o 0 1.5 95.3 

i 3 Sep 0 2 4 2 o o o a 0 0 o 0 0 1.5 96.3 

; .:. Seo a 2 3 0 0 o 0 0 a 0 o o a t.o 97.B 

iS Sep o o o o o 0 0 a 0 o o 0 o.s 98.J 

i6 5ep J 2 0 0 0 o 0 0 0 0 o 0 1.0 99 .J 

l i Seo 0 2 0 0 0 0 o o o 0 0 o.s 100.0 

Cc i1..1r.n 
;-r.a i 15. l Jl.4 29.Z 6.3 6.9 3.1 0.7 0.3 2.2 1.7 1.0 o.s 0.5 O.J 100.0 

45 




~ta T.Ol• 14. flllim ~CU,,_..,. S-ry, T-e -~. 1971 Ind 19n, ..... IZ. 

llr!ll i.­
T­

"-IRY Hot 
51!d!!!ll 

i:.tttlM 
!iv• llt•m ...... "'* llt­ F1trt.1u 

U171U­
Fatrlllllts Tok11t O.lta s Cal 

!!!Y. 
IJt Aug 0 11 0 0 a D 0 0 0 0.1 0.1 

14 All'J IJ 0 0 a 0 a 0 0 0.1 1.Z 

15 Avg a 0 0 0 0 0 0 0 0.1 1.8 

11 AlloJ 0 11 a 0 0 0 a 0 0 O.l 2. I 

17 A119 0 z a 0 0 0 0 0 0 a.a Z.9 

18 A1111 0 a 0 0 0 1 ·o 0 0 Q.J 3.Z 

20 All'J 0 0 0 0 0 0 0 0 0 0.3 3.5 

ll A1111 0 D Q 0 Q 0 Q 0 a o • .t J.8 

Z2 AlloJ D z 0 0 0 0 D 0 0 o.a 4.8 

23 1\119 0 I I) 0 Q a 0 0 0 2.z l.B 

24 AlloJ 0 0 a Q 0 0 Z.5 9.3 

Z5 AlloJ 0 0 a a 0 J 2.8 12.1 

25 AlloJ 0 0 a a 0 0 0 0 2.8 1•.9 

Z7 Aug 0 & 0 0 2 0 a 0 Q 0 u 17 .1 
~- ­ . ·-· ·-­ ._. 

28 Aug 0 5 0 J 0 0 z 0 l.l Z0.4 

29 Avg 50 0 0 0 0 () 0 J.~ 24.l 

30 11119 0 J 0 0 5 o. Q 4.2 28.5 

JI Aug a 6 0 a 7 a 0 s 0 5.J 33.8 

I Sep a ll 0 a II 0 5 0 B.1 41.9 

2 s,. a 6 a 0 4 0 0 0 D J.' 45.0 



Appendix Table 14. Jukan t•"9d cl.- "KOW..-Y s-ry. TIMM •Ur'llled. 1976 and 1971, ..-.1 12 (Cant1n-). 

ANll L- ICMttsl'llll llDOd Ullttre. 
''"''" Hot ~nta !!!!!!!!! F11!:!!!!!U g11ta ! Cim STa•N s11:1m Rt- Rf'flt' Fe1rb.ln!;I Toil1t 

!!!.!:!. 

OJ S111 0 7 a 0 8 0 0 a 1 a St. I'·' 
04 Seo a 3 0 0 0 0 0 4.Z 55.J' 
09 s.p 10 0 a a a J 0 5.8 51. l 

OIS s.,, 0 a 0 a 0 o· 0 0 0 0.6 61.7 

07 Seo 0 z 0 a 6 0 0 a l 0 J.1 64.8 

OB S.S. 0 s 0 ct a a 0 ct 2 I) •.z 69.0 

09 s.p a 0 ' 0 0 a 0 3.3 72.J 

10 s.., 0 ' a 0 5 0 0 0 a l.J 7$.6 

11 s.p 0 9 a a 0 a l 0 4.Z 7!1.8 

12 Sep 0 let a 0 z a 0 0 I) 4.Z 8'.0 

Tl s..- 0 5 a a 0 0 0 0 0 1.9 SS.9 

14 S•ll 0 0 0 0 0 0 1.9 87 .8 

15 S911 0 0 a 0 0 0 0 l.7 89.5 

- ---~------- --·------ ............ --..------- ··---.... ..---- -­
16 s,... 0 0 z l 0 a 0 0 z.a 92.J' 
17 Sep 0 a a a 0 a a 1.7 94.0 

18 5911 0 0 0 Q a a 0 0.8 94.8 

19 s.p a O· 0 0 0 0 0 a 0,8 95.6 

zo Sep 0 0 0 a a a a a Z.8 98.4 

!l Seii 0 0 ? a 0 a 0 0 1. 9 100.0 

a~ 

Total 1112 4 119 3 4 57 4 360' 



APPMd1s Table 15. YUGlll tllJ9ld c:t... _,. S-.,.. TMaM ..teni.d, 1977, ...., 13. 

A.... 	 L- ....•., Hot llHtis• Upstre. C• 
T- ~1ctm R1Yer 1tt11gi 11111111• Falrbl11t1 Fa1r!Mlnks Tot lit !!!lU : 

~ 

10 Aoog 0 	 0 0 0 0 0 0 0.5 o.& 

1T Aoog 0 3 0 0 z a 0 a 0 1.0 

ltA1111 a 	 a a 0 0 0 0 1.0 2.6' 
13 Aq 0 	 a 0 0 0 0 0 1.Z J,8 

1' Aug 2 0 0 0 	 0 0 1.0 4.8 

15 llu9 0 0 0 0 z 	 0 0 0 O.B 5.6 

lfi Aoog 0 	 0 0 0 0 0 0 0.4 6.0 

17 Aug 0 2 a 0 IJ 0 0 	 0 0.5 5,6 

18 Au<.! 0 	 D 0 0 () D 0 0 0.2 

19 Auq 0 	 0 0 0 0 0 0 a o.z 1.0 

ZO Aug 0 	 0 0 0 0 0 0 0 0.6 7.5 

ZJ Aug 0 l 0 0 l 	 0 0 a 1.4 9.0 

24 Au<.! 0 10 0 	 5 0 0 0 a J.J 12.l 

25 Aug 0 19 15 () ? 7.7 zo.o 
·----·---------------- ­ --·--·--- -­ -· ___ ,,,.. 

27 Aw9 0 24 0 0 8 0 0 4 7.7 Jl.8 

28 Auq 14 0 g 0 0 	 5., J7 .9 

29 Au<.! 0 0 0 0 	 0 0 a 0.4 l8.J 

JO Auq 0 	 0 0 0 0 4 J.D 41.l 

31 A119 0 	 0 0 0 0 0 1.4 42. 7 

01 Sep 0 0 a a 0 0 	 2.5 45.3 

D2 Sep 0 4 	 0 0 0 0 2:.4 47. 7 

03 Sep 0 	 0 0 0 4 z 4.1 51.8 

1)1 s~ 0 10 	 a 0 0 0 J.9 55.7 

1.6 

6.8 



Appeftdb Table 15. Yuko• taqged c.,._ rKo•ery s-ry, "la111M •tershed, 1977, wlleel #3 (Continued). 

An!t Lc..r 
Tanaw. 

Mani.,. tbt 
Sprlnqs 

Kantisl!M 
RiY9" "'•ta Nen&M Fairbanks 

U1>5tre• 
Fafrbang Tokl•t Delta 

c. 
: 

Date 

05 Sep 0 ID 0 0 6 0 0 3.1 59.4 

06 Sep 0 4 0 0 a 0 2.Z 61.6 

07 5911 0 0 2 0 0 a 1.0 52.6 

08 Sep 0 0 4 a 0 3 a 1.8 ~-4 

Q9 Sep 0 0 a 2 a a 4 0 1.6 66 . 0 

10 Sep a 0 0 0 0 1.2 67.Z 

Tl Sep a 0 0 0 0 0 0 0.4 67 .6 

12 St11 0 0 0 D 0 0 0.6 61l.Z 

13 Sep 0 6 0 4 0 0 Z. 2 70.4 

14 Sep 0 12 0 0 0 6 0 4.J 74 .7 

15 Sep 8 0 0 z 0 0 0 3.0 77 .1 

16 Sep 3 0 0 0 0 0 1.2 

17 Sep ~ a 0 0 0 0 0 2.4 81.l 

18 Sep 0 10 0 6 0 0 3.7 BS.O 

--------.--­ --------- -·----­ · 

19 Sep 0 9 0 4 0 0 0 0 Z.8 87 .8 

20 S@p 0 0 0 0 a 0 2.4 90.Z 

21 Sep 0 0 0 0 0 0 2.Z 92.4 

22 Sep 10 0 0 0 2.0 94.4 

ZJ Sea 4 0 0 0 0 0 0 1.4 ~!.B 

24 Sep 0 0 0 0 0 0 1.4 97.z 

ZS Sep 0 0 0 0 0 0.8 98.0 

26 Sep 0 0 0 0 0 0 1.6 99 . 6 

29 Sep a 0 a a 0 0 0 0.6 99.9 

30 Sep 0 a 0 0 a a 0 a 0.2 100.0 

Col,_ 
100.012 146 50 16rota I l2 260 

78.9 



Appendix Table 16. Yukon River population ·~stimations of fall chum salmon. 

Upper Yukon including Tanana 11 

Total 
Harvest 2/ 

Observed 
Es cacement 

Calculated 
Population 

Undocumented 
Escapement 3/ 

Rate of 
Exoloitation 

1975 72.000 78,000 149,000 a o. 51 

1977 106,000 116 tooo 287,849 67,000 0.37 

Entire Yukon 


197 4 11/ 3119,000 143,000 492,000 0.710 


1975 ~ 337,000 634,000 971 .ooo 0.34i 


1976 238,000 78,0CO 316,000 0 0.756 


1977 333,000 116 ,000 513,039 71 '000 0.649 

- ')·'-A'q 

ma 51 136' 000 131 .ooo 

l! Above Galena tagging sites 1976, 1977 Galena and Ruby; revised 2115/78. 

y iotal harvest includes both corrmercial and subsistence catches. 

3/ Assumed to be difference in total harvest plus observed escapement and 
population estimation. 

~ No tagging program available for record level 1974 and 1975 runs on which 
to base pop. est. Calculated population given ~ sum of harvest and cbserved 
escapements. 

'ii Hayes, 1964. For Main ¥ukon above Rampart only. 




