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YU K 0 N R I V E R K IN G SALMON 

TAGGING STUDIES, 1 9 ·6 3 1 9 6 4 

INTRODUCTION 

A tac and recovery study of Yukon River chum salmon was initiated during 

the 1961 season. This project was financed by federal funds and was part of 

a program of emergency salmon investigations carried on by the Department 

under contract to the U. S. Fish and Wildlife Service. Fishwheels were used 

to capture salmon for tagging purposes, and although considerable numbers of 

chum salnon were captured, relatively few king salmon were taken. 

This federally sponsored program was discontinued after the 1962 season 

and the Department assumed full responsibility for salmon investigations of 

the Yukon River. In 1963, the Department operated two tagging sites. One 

site, at Pilot Station, was an attempt to continue the chum salmon invest!­

gations. Three Fi!lh nnd Game aides operated a single fishwheel at this site 

from mid-June to mid-August. Considerable numbers of king salmon were ta_bgcd 

at this site and so this data is included in this section. The Pilot Si.:ation 

site was not operated after the 1963 season. 

The other tagging site was located at Flat Island on the south mou th of 

the Yukon River, located approximately five miles northwest of Sheldons Point. 

One of the advantages of this site is that it is located below most of the 

fishing effort. Salmon were captured with approximately 25 fathoms of set 

gill net with a mesh size of 8 1/2 inchec (stretched measure). The Plat 

Island site was operated during both the 1963 and 1964 seascns. 

The m~in objectives of these tagging studies were to determine run 

timing, differentiation of race~, population size, and percentage utilization 
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by the commercial fishery of the king salmon run. These studies are also 

contributing much life history information as tagging site personnel 

periodically sample the co~.mercial catches for age, size, sex and fecundity 

II 
 information. The Flat Island site is also expected to yield day to day 


management: information regarding the effectiveness 0f weekly openings and 

11 closings <>f the fishery. During 1963 and 1964, considerable effort was 

expended in experimentation with fishing methods. 

METHODS AND MATERIALS 

,! 

Captured salmon were tagged with 11spaghetti tags 11 
, consisting of 13 inch 

lengths of 1/16 inch diameter yellow plastic tubing. The tags were inserted 

with a nef!dle applicator approximately one inch below and slightly forward of 

I 
the insertion of the dorsal fin. The l egend of each tag included reward infor­

mation and the mailing address of the Anchorage office of the Alaska Department 

of Fish and Game. A one dollar reward was offered for each tag recovery. The 

majority of the r ecover ed tags were obtained and paid for by Department oiolo­

gists and subsistence survey crews. 

When possible, the sex and fork length was recorded for every salmon 

tagged. Fork lengths were not recorded for king salmon t agged during 1963 

at the Flat Island s ite . Each tagged sa lmon was classified as to its condi­

tion upon release. Fish c l assified a s to Catego r y 1 were consider ed in good 

condition, Category 2 consisted of fish of questionab l e condition, and Category 

3 fish were considered to have been released in poor condition. Salmon that 

were t aken from the net in ver y poor condi tion, i.e. bleeding from the gills, 

were not tagg~d. These fish were sampl ed for age, sex, and s i ze information 

and then were given t o l ocal proces sors. 
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FINDINGS 

The daily and seasonal catches of both tagging sites are presented in 

Table 51. 

The Pilot Station fishwheel was put into operation after the king 

salmon ru:1 in that area had been in progress for an cs timated ten days. 

Although missing the early segment of the run, the site was in operation 

during the peak of the king run. The fisiiwheel was fished 24 hours .:i day, 

but storms occasionally halted operation. 

The gill net fished at Flat Island during 1963 was operated 24 hours 

a day. Analysis of catches made that year sho~ that a majority of kings 

were captured at or near times of high tides. Therefore, during 1964, it 

was decided to operate the gill net approximately five hours prior and two 

hours following each high tide. This resulted in an average of seven-eight 

hours fished each day during 1964. There were indications that the run 

behaved dtfferently in 1964 with more fish entering the river during low 

or outgoing tides, However, the smal l catch by the tagging site gear during 

1964 is thought to be due l a rgely to the fact that the king run was smalle r 

or was exposed to f ishing effort for a shorter period of time. 

Sex und Size>. Ccrtposi tion of T,'1gged King Sa lrnon 

Flat Island: King salmon tagged a t Flat Island in 1963 were predomir.antly 

males (55 percent males:45 percent females), but during the fo llowing ye&r, 

fema l es were in the majority (42 percent males:58 percent females). M~les 

tagged in 1964 averaged 83.1 cm in fork length while f ema l es averaged 88,4 

cm, Bec~use of the relative l y small sample sizes, it does not seem practical 

to compare sex r a tios for the two years. No obvious changes in sex comp~si­

tion as the season progressed could be determined fo r either year. 
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TABLE 51
l 


KING SAINON CATCHES AI YUKm; RIVER 

TAGGING SITES, 1963-1964 


Fi<?. t I s l<:nd I 
> l' i 1 c t St<:: t ion 


l ') 6 3 
 1 s (~ !~ ::. 9 5 3
Date 
Number Number Total Number Number Total Number Number TotalI 

T.J.g~.....:cl Killed Ca r:di TG)'.~:: C!J KiL1r:J C.Jtrh I T~L'.'... L'G !~i llcd Cotch 

I 
 June 8 10 1 11 

9 
 34 7 41 


10 
 6 0 6 

11 
 60 4 64 

12 
 87 8 95 

13 
 10 0 10 

14 
 2 0 2 

15 
 42 2 44 

16 
 55 6 61 

17 
 17 1 18 

18 
 6 l 7 
 l l 2 
 11 2 13 

19 
 7 15 22 

20 


59 9 68 
 9 2 11 

19 2 21 


21 

11 5 lG 
 38 7 45 


5 2 7 

22 


2 0 2 
 45 13 58 

4 0 4 
 18 G 24 
 Fishwheel did not operate 


23 
 14 95 109 
 1 2 3 
 F1sh1,,' heel did not operate .. 24 
 0 0 0
23 2 25 
 Fishvheel did not operate 

25 
 4 0 4 

26 


2 l 3 
 7 0 7 

49 3 52.
18 33 51 
 9 3 12 
 I
27 
 11 5 16 I 3 0 3 


28 
 6 13 19 i 6 0 6 

29 
 0 0 0 12 0 12 

30 
 4 0 4 


July l 

l 0 l 

8 0 8 

2 


l 0 l 
l 17 18 
 5 0 5 


3 
 3 0 3 

4 


5 0 5 

l 0 l 


5 

9 4 13 


l 0 l 

6 


3 0 3 


I 

3 0 3 0 0 0 


7 
 0 0 0 I 0 0 0 

8 
 3 0 3 1 0 l
I
9 
 2 0 2 l 0 l 

l 0 l 0 0 0 

11 

10


I 0 0 0 l 0 lI 

l 0 l ! 0 0 0 


13 

12 


l 
I 

0 0 0 

14 
 0 0 0 

15 
 l 0 l 

~ -- -
142 24 166
TOTALS: 462 175 637 
 175 73 248 


! 
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l Pilot: Station: Tagged king salmon were composed of 69.7 percent males 

I 

and 30o3 percent females. During the period from June 18 to June 25, fe­

mnles were dominant (37 percent males: 63 percent females), but males dorni­

nated thereafter. In fact, during the period from June 27 to July 15, not 

a single female w~s captured. The mean fork lengths were 48.4 cm and 67.8 

I cm for males and females respectively. 

Flat Island Versus Pilot Station: Comparison of sex and size d~ta from 

the two tagging sites is considered important although data from two different 

years are being compared. Table 52 presents comparative sex and size data 

for the ti;..·o tagging sites. The data. indicates that the Pilot Station fish­-
wheel was selective to fish of a smaller size when compared to the gill net 

catches of Flat Island. This would result in sex ratios in favor of males 

for Pilot Station kings. Age studies of Yukon River kings indicate that all 

I age 3 and a majority of age 4 and 5 Eish are composed of rr.ales. The age> 
2 2 2 

sex, and size composition of the Pilot Sta tion fishwhcel catch is no doubt 

affected somewhat by the removal of larger and older fish by the gill ne t 

fishery, located downriver. 

Recoveries of Tagged Kin~ Salmon 

Flat Island: Recovery rates were similar for both 1963 and 1964. Of 

I 
I the total tags out, 30.7 percent and 33.1 percent were recovered in the 

commercial and subs istence fisheries during 1963 and 1964 respectively (see 

Table 52). 

Table 53 compares recovery of tagged salmon according t o their condi­

tion upon release. Ther e ~hlS a relatively low r ecove ry rate for salmon class i­

a fied as Co~dition 3 for both yc~rs . As previously explained, these were 
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TABLE 52 

KING SALMON TAGGH!G AND hECOVERY DATA 
FOR YtJKON RIVER TAGGING SITES, 1963-1964 

Pi lot Station 
l'·(ij 

I 


-


I 


Number- Tagged 

Sex Composition (Percentage Females) 

Mean Fork Length (centimeters) - Males 

Mean Fork Length (centimeters) - Females 

Number of Recoveries 

Percentage Recovery of Tags Out 

Percentage Recovery by Gear: 

Gill Net (8 1/211 Mesh) 


Gill Net (5 1/211 Mesh) 


Gill Net (Mesh Unknown) 


Fishwheel 


Gear Unknown 


453 

45.4 

139 

30.7 

2.2 

0.7 

0.7 

5.0 

175 

58.0 

83.1 

88.4 

53 

33.1 

84.5 

1. 7 

1. 7 

10.3 

1. 7 

lL;.2 

30.3 

48.4 

67.8 

70 

49.3 

15.7 

11.4 

5.7 

55.7 

11.4 
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TABLE 53 


RECOVERY OF TAGGED KING SALMON CIASSIFIED 

AS TO CONDITION, FIAT ISIAND, 1963-1964 


1 9 6 3 l 9 
,. 
0 l+ 


Number Number ?ercc nt<Jge \ Number Number ?2 rccr. t G. g (:
I I 


T2~g~~e<J ~\.ccovere:d Recov~rcd In~~c~ R~COY~l· ...;d :\ccovcred 

I r:·Condition 1 308 102 33.1 29 34.9 


I

Condition 2 44 17 38.6 37 15 40.5
I 


i 


Condition 3 34 5 14.7 52 12 23.1 


Unclassified 67 15 22.4 3 2 66.7 


TOTAL: 453 139 30.7 175 58 33.1
-

I REIATION BETWEEN TAG RECOVERIES TO cm:MERCIAL KING SA!KON CATCHES 
FOR VARIOUS AREAS OF YUKON RIVER, 1963 


Number of Commercial Ratio of Tag RecoveriesArea 
Tag Recoveries Catch To Commercial Catch 

South Mouth: Flat Island 104 30,998 1:298 
to Sunsnine Bay 

Aproka Pass to Anuk River 13 22,284 1: 1, 714 


I 
Mountain Vi llage to Holy 18 31 ,187 1:1,7 32 

Cross 

I 
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tagged fish that were considered to have been in poor condition upon release. 

The low r~covery rates of fish of this category, 14.7 percent in 1963 and 

23.l percent in 1964, indicates a high mortality after release. Removal of 

Condition 3 salmon from recovery rate computations yields the adjusted rates 

of 33.8 percent and 36.7 percent for 1963 and 1964 respectively. 

1~ble 52 shows the recovery rates made by various types of gear. 

The greatest percentage of recoveries were taken by 8 1/2 inch gill nets, 

91.4 percent in 1963 and 84.5 percent in 1964. 

Table 54 shows the number of recoveries made in various areas of 

the river for 1963 and 1964. Note that only 2.9 percent and 8.6 percent of 

the total recoveries were made above Holy Cross during 1963 and 1964 respec­

tively. The following factors should be considered in evaluation of the 

distribution of these tag recoveries: 

1. Kings captured with 8 1/2 inch gill net are less susceptible 

to capture by smaller meshed nets and by fishwhecls. These latter types of 

gear are commonly used above Holy Cross. 

2. Tagged fish, especially on days open to commercial fishing, were 

released nea r commercial gear. Also, some tagged fish may have milled in the 

Flat Island area before resuming normal upstream migration. Recovery rates 

would be expected to increase in these cases. 

3. King salmon entering the middle and north mouths wer e not tagged. 

Therefore, fewer recoveries in relation to catch would be expected in a reas 

ups tream of the conflue nce of the three mouths. Table 53 also shows the 

relation between t ag recoveries a nd commercial ca tches of king sa l mon for 

areas below and a bove the juncture of the three mouths. The ratio betwee n 

tag recoveries and cornrnercia1 catches was 1: 298 for the sou th mouth a nd 

approximate l y 1 : 1,700 for areas upstream from the junc ture of the three moutns . 
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TABLE 54 

RECOVERIES OF TAGGED KING SALMON BY AREA 
1963-1964 

Flat Island Pilot StationMileage fromArea of Recovery Tagged Kings Tagged KingsFlat Island 
1963 1964 1963 

~ 


~ 

I 

1 


Below Flat Island (South 
Nouth) 

Flnt Island and Vicinity 
South Mouth 
Alakanuk 
Kwiguk-Emmonak 
Aproka-Kwikpak Passes 
Fish Village to Anuk River 
Mountain Village and Vicinity 
Mouth of Andreafsky River 
Pilot Station and Vicinity 
Marshall and Vicinity 
Ohagamut 
Russian Mission and Vicinity 
Holy Cross 
Anvik and Vicinity 
Kaltag 
Nulato 
Koyukuk 
Ruby and Vicinity 
Tanana and Vicinity 
Rampart 
Manley Hot Springs, Tannna 

River 
Nenana, Tanana River 
Allakaket, Koyukuk River 
Fort Yukon 
Circle 
Eagle 
Dawson (Canada) 
Fort Selkirk and Vicinity 

(Canada) 
Area Unknown 

TOD\LS: 

0 
1-11 

17 
24 

30-43 
52-63 
87-97 

104 
109-138 
149-170 

185 
212-226 

279 
317- 366 

449 
484 
502 


553-581 

695 

763 


765 
860 
956 

1,002 
1, 061 
1,213 
1,319 

1,439 

11 
14 
32 
13 
11 
17 
11 

4 
2 
8 
2 
1 
1 

1 
1 

1 

1 
8 

139 

3 
10 

6 
11 
12 

2 
2 
1 
3 

l 

2 

1 

1 
1 

2 

58 

10 
4 
3 
6 

10 
1 
5 
l 

10 
5 
2 

l 
3 

6 
2 
1 

70 

..... 
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Pilo1: Station: A total of 49. 3 percent of the tagged king salrr.on were 

--;. recovered. The greatest percentage of recoveries were taken by fishwheels 

follcwed by 8 1/2 inch gill net and 5 1/2 inch gill net recoveries. 

I Because of the small numbers of king salmon t.:J.gged, the differences 

in recovery rates for the two sites .:J.re difficult to interpret. The different 

I types of gear at each site were sampling various .:J.ge, sex, and size segments 

of the population and may have ;in important bearing on the differences in 

recovery rates noted. 

DetermiDation of Races 

Yukon River king salmon spawn in tributary streams located from 90 to 

over 2,000 miles upstream from the river mouth. There are spawning popu­

l ations of king salmon within forty miles of Norton Sound (Dering Sea) and " 
also within s eventy-five miles of the Gulf of Alaska. It is possible, there-I 
fore, that the king salmon population is composed of different stocks or 

races that have developed in response to the diverse and widely s eparated 

enviroruneuts of the Yukon drainage. Catch records show that there are generally 

two or more npeaks" in the run which may be an indication of the presence 

of these races. These races may differ fran ou0 anoth~r'in their use of spawning 

grounds, time of migration, relative abundance, and productivity. Identi-

I fication of these stocks would have important implications to fisheries 

I 
management and especia lly in rel.:ition to determining the effects of the pro• 

posed Rampart Dam site. 

A tag and recovery program is one possible way to identify and separate 
.. 1 

races of salmon. To date , there have been too few recoveries made in the 

upper r eaches of the drainage to con tribute much information relative to this 

study. With the exception of s ubs i s tence fisheries on the Tanana Rive r, 
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Koyukuk Ri~er) and tributaries in Canada, there has been r.o practical way to 

recover tags on the other tributaries. During 1963, five (5) recoveries Pere 

made upstream of Mile 500 and all represent kings that were tagged during the 

I period June 11-19 at Flat Island. There were two distinct peaks in the run 

that entered the south mouth, on June 12 and from June 22 to 24. This scant

I information suggests that the king salmon run that originates in the upper 

reaches of the drainage migrate during the first portion of the run. 

There were thirty-one (31) recoveries of Pilot Station tagged kings 

made above Mile 500 in 1963. No pattern could be detennined by comparing 

the area of recovery and tagging dates with the possible exception of Tanana-
River recoveries. Of the four recoveries made in the Tan3na River, all were 

king salmon tagged at Pilot Station on June 26. 

The 1964 run, as previously discussed, was l a te and of short duration. 

I Since the run in 1964 was atypical and few kings were tagged, fu:-ther dis­

cussion of this run will not be attempted in this analysis. 

1 Migration Ra tcs 

Table 55 presents the migration rates (miles traveled per day) for 

recoveries in various areas of the river for king sa lmun tagged during 1963 

and 1964. Average rates of travel for kings tagged at both sites a nd re­

covered a bove Mile 500 ranged between twenty-one to twenty-five miles a day. 

A few individua l kings traveled an average of thirty or more miles a day. 

Migration rates calculated from these upstream recoveries are thought 

1 to more nearly r epresent the ac tua l rate of travel than rates calculated for 

recoveries made below Mile 500. Tagged fi s h may be r e l eased i n a weakened 

or a disoriented condition, and in so~e c~ses, t agged sa lmon have been re­

covered c~nsiderable distances be l ow the tagging site . Salmon in this 
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TABLE 55 

MIGfu\TION RATES OF TAGGED KING SAIMON, 1963-1964 

-

Recovery Area 

fl<! I.: Islo.nd (Nile 0) Pilot Stat ion (Mile 122) 

Number of 
Rc::coveries 

l 9 6 3 
R<t t l' H ]JMiff.rd tion 

Range:: AvEr.1P.l' 

Number of 
Recoverie s 

1 9 6 4 
NirratiC1n 

RanE,e 
R'.l t£,S 1/ 

Avera~ <..: 

l 9 6 3 
1/Number of Mi p-ra ti rq1 H<.tes 

Rec:overie::s Ranl-!e t1vernP-0 

Alakanuk to Anul: 50 5- 35 11 23 2-24 6 - - -
River 

Mountain Village 13 3-42 10 5 8-15 10 24 3-36 14 
to Koyukuk 

Upstream from 3 18- 22 21 5 19- 31 25 29 11-60 22 
Koyukuk 

ALL AREAS 66 3-42 14 33 2- 31 16 53 3-60 20 

ll Miles traveled pe~ day. 
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condition would be expected to travel at slower rates of speed than normal. 

The percentage of error in calculations of normal rates of travel is, in 

most cases, greater over the smaller the distance traveled before recovery 

I was made. It could not be determined if the rate of travel increases as the 

run progresses upriver. Migration rates calculated from tag and recovery

I 	 studies should be considered minimum figures. The following section dis­

cusses another method of determining migration rates which are thought to 

be more realistic. 

·• 	 RUN T I M I N G YUK 0 N K I N G SALMON 

I 1 9 6 4 

I 
Figure 5 shows the daily catch per unit of effort for fishermen in 

I various areas of the Yukon River drainage. The Flat Island (south mouth) 

catch was t aken with gill ne t s operated by Department tagging crews. 

l Catches from statistical area 334- 18 were made by commercia l fishermen in ., 

the area from Fish Village to the Anuk River. Catches from Paimiut, Ruby, 

Rampart, and Fort Yukon were obtained from catch calendars that were submitted 

by subsistence fishermen. Each village or fishing locJtion is positioned 

I 	 according to its relative distance upstream from Flat I s l a nd (Mile 0). Peak 

catches are designated by arrows ( f'-). Finally, lines have been plotted from 

the x axes to connect the peak catches of each fishing location. These ' ·1 
lines indicate the average migration r a t es for various segments of the king 

1 salmon run. 

Subs i stence fishing effort and efficiency may vary from da y t o day. 

Consequently, dates of peak ca t ches were assigned on the basis of a general 

trend of increasing and then decreasing catches over a period of severa l 
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days. lli1mpart's subsistence catches do not show distinct peaks when compared 

to other villages probably because a large portion of the total catch was sold 

to corr.mcrcial proc.c:ssors. 

1 

An approximate straight line can be fitted to the June 20 EJeak <J.t Flat 

Island and peak catches o.s far upriver :is Ruby (sec Line number 1 in Figure 5). 

The slope of this line indicates the ave.cage migration rate for this segment 

of the run was twenty- five miles a day. Projection of this line does not 

fit the earlier peak catches made at Rampart and Fort Yukon. The dotted 

line, shown for comparative purposes, connects peak catches made at Fort 

Yukon, statistical area 334-18 and Flat Island. The slope of this line indi­

cates a n:igration rate of approximately thirty miles a d.'..ly. The much smaller 

peak in catches made at Flat Island on July 2 can be traced with a straight- line as far upriver as Rampart or perhaps Fort Yukon. The slope of this 

I line indicates an average migration rate of thirty-two miles a day for ttis 

segment of the run. 

Thi!' study is very sirnil.::ir to the 1Y63 study in that the first or early 

peak at the mouth can be followed upstrear:i only as far as Ruby or T<inara. 

Dates of peak catches in areas upstream from Ruby in 1964 were approximately 

six days earlier than that predicted by extending line number 1 in Figure 5. 

There are at least three possible reasons why the run timing in areas 

upstream from the confluence of the Tanana and Yukon Rivers is different 

from that of downstream areas: 

1. The rate of migration increases as the run progresses upriver. 

This trait has been noted in studies of salmon runs in other systems, but has 

not been fully studied in relation to Yukon River salmon. Only ten days 

separate the peak catches made at Ruby and Fort Yukon which indicates a mi­

gration rate of forty-two miles a day for this segment of the nin, 
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2. Each village is fishing different stocks of king salmon. This may be 

a result of salmon entering spawning tributaries which are located between 

villages . For example, the peak catches made in Ruby on July 13 may have 

been mainly taken from king salmon stocks bound for the Tanan~ River and 

other tributaries located between Ruby and Rampa r t or Fort Yukon . The seg­

ment of the run that produced the peak catches a t Fort Yukon ~~y have pasGed 

through the village of Ruby prior to July 13 (see dotted line in the figure). 

It is also possible that each stock or segment of the run may differ in its 

rate of travel and accessibility to fishermen. 

3. There is the remote possibility that an ea rly segment of the run 

passed through the lower and middle Yukon areas prior to or during breakup 

when there was no fishing effort. This would account for the early catches 

made at Fort Yukon and Rampart. Apparently this has happened occasionally 

in the past, but the re is no evi dence t o suppor t t his t heo r y in rega r d to 
" 

t he 1964 run. 

It is likely that an inc rease i n migration r a t e and t he fi s hing of 

different s t ocks both inf luence run timing to s ome exten t. 

The Canadian Department o f Fisherie s r eported that king s~ lmon were 

counted through the fish facility a t Whi tehor se Rapids Dam (Mile 1,754) 

f r om August 13 through Augus t 29 ; the peak o f the run occurred from August 

19 through August 22 . This peak occurred sixty-tl.,-.o days l a t er than the 

June 20 p(~ak a t Fl a t Isla nd which indica t es tha t this segment of the r un 

tra ve led a pproximate ly t wenty- e i ght mile s a day . 

Dased on dates of fir s t a rrival and peak ca tches , the 1964 run was 

s even to thirteen days l ate in arriv ing t o variou s a r eas o f t he Yukon Ri ver 

drainage when compared to 1963 . The above a na l ys i s i ndicate s t hat k ing sa l mon 

trave l an average of approxi ma t e l y thi rty miles a day although t he i r r a te of 

t r ave l is probab ly l e s s in the low~r Yukon and more i n t he upper Yukon areas . 
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