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ADDITIONAL DATA ON U.S. TAGGING AND SM1PLING - 1967 

The following additional data on U.S. tagging and sampling were prepared 
in order to update the material in Document 973 \,lhich included data only 
through Augus t 10. 

Indexing Abundance of Sockeye Salmon in the Adak Island Area 

This subproject was virtually complete at the time of writing Doc. 
973, hut an additional 5 seine sets \Olere made between August 10 and 13 
when sampling was terminated. The new totaJscaught and tagged are listed 
in the revised Table 1. 

The final catch of immature sockeye was 3,801 of which 78.5% were 
of .1 age (based on lengths only - scales have not yet been read). 

The annual purse seine index catch and inshore return data are presently 
being re-examined in an attempt to find the most reliable forecast relationship 
for Bristol Bay. 

SampJing and Tagging Juvenile Sockeye Salmon 

in the Eastern Bering Sea 

The Commander fished a numbeI' of stations in the eastern Bering S~a 
and south of the Alaska Peninsula between August 17 and SeptemheI' 18 as 
illustrated in Fig. 1. The catch distribution indicates that the juvenile 
sockeyes in the Bering Sea even as late as September were located mainly 
east of 1640 West. They apparently were distributed further north than 
in 1966 when they \-,ere found only in a narrow belt close to the north 
::>ide of the Alaska Peninsula (Fig. 2). The catch distribution in 1962 
is shown in Fig. 3 for comparison. Distribution was similar to that of 
1967 excep"t that the distribution did not extend as far west along the 
Alaska Peninsula. Little can he said about comparative abundance because 
of the few sets and because the net in 1962 was less efficient for small 
salmon than that used in 1966 and 1967. 

It is of interest that a specimen that had been spray-dyed as a smolt 
in the Ugashik River between May 29 and June 3 by hiologists of the Auke 
Bay Laboratory of the U.S. Bureau of CommeI'cial Fisheries was recaptured 
in a set at 550 36 9N x 162°57'N on Septenilier 7. It was found among 970 
specimens examined under ultraviolet light out of a catch of 2,039. 

The mean length of juveniles at this stage was about 17-18 cm fork 
length "lith a very sharp, unimodal size distribution. 

Seining south of Unalaska Island hetween August 29 and September 
1 yielded small numbers of juvenile sockeye (Fig. 1), hut because of their 
large size (x = 24-25 em) these were apparently not Bristol Bay fish. 



Table 1. Numbers of salmon and steelhead caught and numbers tagged in 1967 by subproject 
(through October 10) 

(Revised table 1 of INPFC Document No. 973) 

Subproject Sockeye 
__ ~~e~ of salmon.or trout! 
Churn P~p.k C04'10 Ch~nook Steelhead Total 

Adak area indexing 
(55 sets) 

Numbers caught 3,855 10,450 243 22 44 0 14,614 
Numbers tagged 1,947 164 199 5 20 0 2,335 

Eastern Bering 
Sea samplingl 
of juveniles 

(24 sets) :v 

Numbers caught 3,004 59 83 66 2 0 3,214 
Numbers tagged 778 17 2 35 1 0 833 

Gulf of Alaska 
Sampling ~f 
juveniles 
(98 sets) 

Numbers caught 4,250 3,880 18,038 1,707 197 3 20,075 
Numbers tagged 428 703 2,140 675 64 0 4,010 

Grand total caught li,109 14,389 18,364 1,795 243 3 45,903 

Grand total tagged 3,153 884 2,341 715 85 ° 7,178 

lA few mature fish included. 

2A few mature fish included and also includes a few sets south of the Alaska Peninsula and south of 
Unalaska Island. 



Fig. 1. Catches of juvenile sockeye salmon in the eastern Bering Sea and vicinity during August and September, 1967 • . 
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Fig. 3. Catches of juvenile sockeye salmon in the eastern Bering Sea during July and August, 1962. 
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Those caught south of the Alaska Peninsula and Unimak Island were 
intermediate in size (x = 20 em fork length). Scales from all of the 
juvenile samples are being examined for features to identify their source. 

Th~ same molded plastic internal anchor tag that was used in the 
Gulf of Alaska operations (INPFC Doc. 973, p. 6) was used in the Ber;'ng 
Sea. 

Cl~um and pink salmon juveniles occurred in small numbers mixed with 
the so(*eyes in the Bering Sea samples'l Piriks were not taken in 1966 
OJ:' 1962, probably because of t~p~onolDlced-even-#.ea~cle of mature 
pinks in the Bristol Bay a~ South of the Alaska PeninsUla Chwn~d :~ 

C]1rik aJ.mon juveniles were more numerous in the catches.Soetaileii taliles 
of individual catches will not be prepared unt-il preserved specimens have 
been examined and scales read. 

Sampling and Tagging Juvenile Salmon in the Gulf of Alaska 

The Storm has continued to sample and tag since the August 10 report 
and is not due to complete her cruise until October 25. The ,':!ommander 
also made 7 sets in the Gulf between Kodiak Island and Vancou\'er Island 
",hile enroute to Seattle in late September and early October. Totals 
caught and tagged through October 10 are listed in Table 1. A record 
set for inside waters was made on August 17 in Dixon Entrance with a catch 
of 4,857 juveniles (over 95% pinks) and a record for outside watl~s of 
3,9~veni1es (197 sockeye, 1,055 chum, 2,670 pink and 20 coho) was 

made off Chichagof Island on August 28. The data will not be analyzed 
further until the cruise is complete. 

Tag Returns 

Tag returns in 1967 (received through Octoper 12) are listed in ~~tail 
in INPFC Document No. 977, and in addition, tag returns in 1966 are repc.':r'ted 
in final form in Ih~FC Document 976 (superseding Doc. 887, the preliminit~ 
1966 return list). The above are IBM tables with limited distribution. 

At this time only those recovery data will be discussed that are 
pertinent to INPFC protocol matters or that indicate some new features 
of migration. 

Fig. 4 illustrates the date and location of recovery for 6 sockeye 
tagged as .1 age imrnatures at Adak in 1966. Since all but one were still 
immatuve at recovery (determined by gonad weights)~ the recovery distribution 
serves mainly to indicate the distribution of this group of fish as imrnatures 
of .2 age approximately one year after migrating past Adak in the sunmer 
of 1966. Evidence of such distribution is of course limited to areas 
and times fished by the Japanese mothership fishery. Additional retUl'rlS s 

including coastal returns, may be expected in 1968 when most should be 
maturing. The facts that only one of 6 recovered at sea in 1967 was 
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Fig. 4. Returns in 1967 of 6 sockeye tagged as .1 age immatures in 1966 at Adak Island •. 
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maturing and that none was recovered as a maturing fish in coastal fisherIes 
~uggests that a relatively low proportion of this group matured in lS67~ 

The 297 immatures of .2 ·age tagged at Adak in 1966 yielded 6 returns 
in 196'1; 4 fran the high seas and 2 from Bristol Bay (Fig. 5). On a seasonal 
basis the return rate was 6/297 = 2.0%; but sincE~ all 6 weY.'e released 
in experiments on June 27 and 28, the return rate was actually 6/32 or 
18.8%, leaving a 0.0% return for the remaining 265 released between June 
5 and August 5, 1966. The dates and location of the high seas returns 
is such that they were probably destined for Bristol Bay') but continent 
of origin cannot be certain. 

There were also 6 returns in 1967 fran sockeye tagged as .1 age immatures 
at Adak in 1965, plus one from 1964 tagging (Fig. 6). Five were from 
the high seas and one each from Kodiak Island and the Skeena Rivel", B.C. 
Because of the date and location of recovery, two of the high seas recoveries 
to!ere probably destined for Asian rivers (Fig. 6 - June 20 and July 6 southwest 
of the Commander Islands). The remaining 3 high seas returns were probably 
Bristol Bay fish, but cannot be classified with cel'tainty. The Kodiak 
and Skeena River recoveries suggest that there were more than usual of 
Gulf of Alaska fish in the Adak sampling area in 1965. We have received 
only 8 such returns frem all of our operations pl"ior to 1967. The fact 
that recoveries in 1967 outnumbered reco~~ries in 1966 by 6 to 1 is unusual 
and suggests that most of the .1 age fish tagged in 1965 did not mature 
until 1967, a situation similal' to that already described for the .1 age 
fish tagged in 1966. Those tagged in 1964 may be cited as a more normal 
annual distribution of returns fran .1 age immatures released at Adak 
Ialand. From 3,677 released, there were 33 retu~ns in 1965 (0.9%) and 
ll~ in 1966 (0.4%) followed by 1 In 1967 (0.03%). In addition to the above, 
128 (3.5%) were recovered by the mothership fleet in the year of tagging, 
but these r-amovals probably did not bias the annual proportions thereafter. 
Furthermore, all high seas returns in 1965 for which gonad data were available 
(7 of 9) -vrere maturing fish so that the annual recovery rates apply to 
naturing fish in the respective years 1965, 1966 and 1967. 

The above data suggest that the forecasts based on the 1965 and 1966 
purse seine indexing at Adak may have been biased by two factors: (1) 
a decline in the proportion of .1 age fish that matured at .2 age, and 
(2) in 1965 at least, an undue influx of Gulf of Alaska and Asian fish. 
The actual proportions of the 1965 fish that matured in 1966 and 1967 
may be estimated from the age composition £f the Bristol Bay run which 
consiste~ of 5.0 million of .2 age in 1966 and 3.4 million of .3 age 
in 1967. These are about avel'age proportions so that the disproportionate 
annual. tag return from 1965 was more likely due to the presence of non
Bristol Bay fish in the index samples. 

1 Alaska Department of Fish and Game Informational Leaflet No. 105, 
1967. 

2unpublished preliminary data from Alaska Department of Fish and 
Game and Bureau of Commercial Fisheries. 
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Fig. 4, Returns in 1967 of 6 sockeye tagged as .1 age immatures in 1966 at Adak Island •. 
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Fig. 5. Returns in 1967 of b sockeye tagged as .2 age immatures in 1966 at Adak Island. 
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Fig. 7 illustrates the release and recovery points for 4 sockeye 
tagged in 1965 as .0 age immatures that \-lere recovered in 1967 in coastal 
fisheries of British Columbia and Washington State. One had been released 
near Prince William Sound on August 9 and 3 off the northern paI't of south
eastern Alaska on August 26. Such returns demonstra·te that sockeye juveniles 
also migrate rapidly northwestward along the coast a~ has been shown earlier 
for pinks and cohos. Length at release ranged from 19 to 21 em. The 
rate of return (0.2%) is the same as that for pink salmon juveniles released 
in 1965 and recovered in 1966. Add! tional sockeye may be recovered in 
1968 as .3 age fish. 

Fig. 8 illustrates the release and recovery locations for 2 pink 
salmon tagged in 1966 as .0 age juveniles and recovered in 1967. Although 
the general principle of a northwestward migration for juvenile pink salmon 
'lIas shown by 5 returns (all from southeastern Alaska) in 1966 from 1965 
tagging, the 2 returns in 1967 demonstrate much longer migrations. The 
return from the Salmon Danks area shows that juvenile pinks from this 
vicini~ can migrate as far as 58oN,a distance of approximately 850 nautical 
miles, by August 12. At tagging this specimen was 23.5 em long. The one 
recovered' in the Nass River was 20.0 em long when tagged on September 
10 at nearly the same location as the August 12 experiment. The 0.2% 
return rate is similar to that in 1966. It is hoped that the new rapid 
tagging gWl will increase both numbers released and percentage recovered 
in the future. 

Coho retu~ in 1967 from .0 age juveniles released in 1966 are illustrated 
in Fig. 9. These returns confirmed data from earlier yeal~ and added 
new information on movements near Kodiak and Cook Inlet with 2 Cook Inlet 
returns. The recovery in the Copper River of a coho tagged near Yakutat 
indicates that this specimen as a juvenile must have moved southeastward 
prior 'to tagging, ,.,hieb is opposite to the trend of all other returns ' 
to date. As in 1965 and 1966, there were no returns from Puget Sound 
and vicinity suggesting that these stocks may not migrate as extensively 
as most of the other stocks originating between California and southeastern 
Ala.ska. The 2.0% overall rate of return from 1966 tagging was poorer 
than from either 1964 or 1965 operations as shown b'elow. A few returns 
fr'Om late run stocks may yet be received in 1967. 

Return rates of .0 age cohos tagged in 'the Gulf of Alaska 

Number Number 
'fear Number recovered recovered Total Rate of 

tagged tagged year N year N+l recovered return 

1964 554 8 8 16 2.9% 

1965 1~O62 1 46 47 4.4% 

1966 1,562 16 16 32 2.0% 
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Physiological Studies of Juvenile Salmon 

As of early October, the construction of a floating laboratory to 
implement the tagging of large numbers of immature salmon and to study 
their physiological responses to the stress of tagging and various environmental 
factors is about 90% complete. Installation of scientific and other eq~tpment 
has begun and completion is expected sometime in November. 

Although the primary efforts this season were devoted to supervising 
the design and construction of the floating laboratory, some physiological 
research has been carried on relative to describing the changes occurring 
in the osmoregulatory functions of salmon as they Wldergo the naturally
occurring osmotic changes and other migratory rigors. Such research serves 
not only to develop and test techniques, but also to describe the effects 
of naturally-occurring stress which will later need to be separated from 
mar-made stress. 

Mr. Harry Miles just completed a Master's thesis which describes 
the trans! tory changes in plasma ions of coho salmon during downstream 
migration and adaptation to sea water. He found that 30-40 hours were 
required for the adjustment. He is presently repeating the studies on 
returning adults and expects to expand the study into a Ph.D. thesis inVOlving 
hoth gut a~d Jddney aspects of osmoregulation. 

Dr. L. S. Smith has been setting up equipment for making measurements 
of blood pressure and has completed some preliminary experiments of the 
effects of endotoxin and histamine injected into the blood stream of rainbow 
trout. Histamine produces symptoms similar to those seen in immature 
salmon after severe scale loss. The work was done in collaboration with 
the Western Fish Disease Laboratory. 


