SALMON-TAGGING EXPERIMENTS IN ALASKA, 1930
8

By WiLuis H. Ricr, Ph. D., Professor of Zoology, Leland Stanford Junior University

o
CONTENTS

Page
Introduction . ... e c—na 399
Experiments near Cape FOX_ .. oo 402
Experiments near Xasaan Bay____.__________.__ e e e 404
ConelUBIONS - - - - e 406

INTRODUCTION

. Two distinct series of tagging experiments were carried out by the Bureau of
Fisheries during the summer of 1930. The first involved the tagging of 1,994 salmon
liberated from the traps located in the region of Cape Fox and Sitklan and Kanaganut
Islands. This was undertaken at the request of the Department of Fisheries of the
Dominion of Canada and was designed to test the extent to which these traps drew
upon the salmon runs native to streams in British Columbia. The second series of
experiments was conducted near the entrance to Kasaan Bay on the eastern coast of
Prince of Wales Island, southeastern Alaska. One thousand four hundred and ninety-
five fish were tagged and liberated from traps situated both north and south of the
entrance to the bay. These experiments were carried out to test the extent to which
these traps drew on the Kasaan Bay runs and to what extent on runs native to
streams located elsewhere, the resident purse seiners claiming that the traps. caught
almost exclusively Kasaan Bay fish while the trap operators claimed that the traps
caught chiefly mlgratory fish that were passing through Clarence Strait on thelr way
to more distant spawnmg grounds.

The reader is again referred to the preceeding reports of this series,? especially
that for 1923, for a description of the tags and methods used.

The actual tagging and the collection of most of the data was carried out in an
efficient manner by F. W. Hynes, warden, Alaska Service, who tagged approximately
3,500 salmon between July 13 and August 14. The data were, in part, compiled and
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tabulated by Russell R. Vickers, of Stanford University. The list of tags attached
follows:
TaBLE 1.—7Tags attached tn southeastern Alaska during 1930

Species of ish tagged

Experiment No. | Date | Serial Nos. . Locality

Red | Pink | Chum | Coho | King|Ptech

9001~9250 51 |
9251-0500 32

Stitklan Island.
Kanaganut Island.

85019750 .| Stitklan Island.

9751-10000 7 Kanaganut Island.

10001-10250 {-._.__ Cape Fox.

10251-10500 35 South side, entrance to Kasaan Bay.
1050110647 |.._._. North side, entrance to Kasaan Bay.!
10648-10742 1 Do.?

10743-10097 8 Do.

10998-11250 {...._. Cape Fox.

1125111600 (] Kanaganut Island.

11501-11750 § .| Sitklan Island.

11761~12000 10 .| South side, entrance to Kasaan Bay.
12001-12250 [

North side, entrance to Xasaan Bay.
12251-12500 1 Dot ’

9001-12500 | 170 | 2,872 245 198 3 2

1 Near the south entrance to Windfall Harbor. 1 Just north of the entrance to Windfall Harbor.

Tags were recovered from a few minor localities which have not been described
in the previous papers desling with salmon-tagging experiments in Alaska. These
previously undescribed places are as follows:

Black Island. Southern entrance to Behm Canal.

Bulkléy River. A tributary of the Skeena River, British Columbia.

Cape Fox Island. A small island just off Cape Fox.

Captain Cove. Near the northern end of Pitt Island, British Columbia.

Chasina Point. Eastern entrance to Cholmondeley Sound, east coast of Prince of Wales Island.

Cone Island. At the southern entrance to Thorne Arm, Revillagigedo Island.

Foggy Island. Probably an island in Foggy Bay, Revillagigedo Channel.

Hadley. A settlement on Lyman Anchorage, Kasaan Peninsula, Clarence Strait.

Harry Bay. In Nakat Inlet.

Hidden Inlet. Indenting the mainland north of Pearse Island, Portland Inlet.

Island Point. In Kasaan Bay, latitude 55° 22’ 30/,

Kelp Island. . Just south of Duke Island, latitude 556° 52/, longitude 131° 16/.

Kitemaat River. Tributary to Douglas Channel, British Columbia.

Lull Point. Southern end of Thatcher Island, Chatham Strait.

Mill Bay. Near the mouth of Nass River, Portland Inlet, British Columbia.

Parkin Island. In Port Simpson just south of Portland Inlet, British Columbia.

Porcher Island. In British Columbia, latitude 54°, longitude 130° 30/, off the mouth of the Skeena
River.

Ray Anchorage. East coast of Duke Island.

Ratz Harbor. East coast of Prince of Wales Island, latitude 55° 53’.

Rip Point. Southern entrance to Moira Sound.

Tolstoi Point. Southern entrance to Tolstoi Bay, east coast of Prince of Wales Island, latitude
55° 40/

West Rock. Southwest of Duke Island, Clarence Strait.

Willard Inlet. Indenting mainland, Dixon Entrance, longitude 130° 40’.

Wedge Island. Off east coast Prince of Wales Island, Clarence Strait, latitude 55° 08’.
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TABLE 2.—Returns from pink salmon tagged near Cape Fozx

[In this and subsequent tables the figures in the columns headed ‘‘Time” indicate, in days, the least and the greatest time that

elapsed between tagging and reported recapture.]

Locality and date of tagging

Sitklan Ranaganut Kanaganut{ Sitklan
. Island, Tsland, |Cape Fox,iCape Fox, “yg.0q Island,
Locality of recapture July 13 July 25 July 26 Aug. 7 Aug.‘é Aug. 8 3‘333
})er re{-j
v . ! - : . AUrne
5| B 5| B (Bg| B B B (B! B (5x| B (Bx| B
z°| & Sl g 155 8 |25 € |BF|E (2P| & |28 é
Dixon Entrance—east of
Cape Fox:
ape Fox_..._.. 2| 1-34 5 2-171 2 89| 16 14 15 1-5 7| -5 51
Cape Fox I 1 8 10
Boat Rock- 3 42
Harry Bay. 1
Kanaganut Island ‘01
Sitklan Island. 26
Willard Inlet_. 3
Fillmore Inlet. i34
Hidden Inlet. .. . L9
Tombstone Bay....... 24
Revillagigedo Channel: -
Tree Point. .o 36
Foggy Point_ 57
rk Point 1
Kah Shakes. .. 7 1 1 3 ‘18
Boca de Quadra 5 4 8 1 31
Marten Arm._ .. 1 1 12 1 1 I P 2| 1-3 5
1 3
Kelp Island - - 1 1
Duke Island..-- 1
Ray Anchorage 1
Point Alava.... 1
Lucky Cove... 14
Thorne Arm.. 4
Crab Bay..__. i
Carroll Point_ -3
Carroll Island .9
Behm Canal—South:
Smeaton Bay..-u_no-.. 6| 4-10] s 7-8| 924 2-16)... .| __._ i (0 1 3 45
Rudyerd Bay. . oo cooufeccelommon]om oot femem o femamc e oo M e[ oo 1
Clarence Strait—eastern :
shore: :
Club Rocks. - .ccoeeo.. 1 2 SO VIO FVUIUR RSN SRR MU AU RSOUITNY SRR RPN NI ARSI NI A i
Hall Cove..ceomaaeuna. JEVRPROR) PRI PRSI SRR FRSUPUN FUSIUPRN HORNORS (RPOR MUEPU HPSURI 1 4 1 1 e tg
Annette Island, west ) 4
.2
# 1
2 7
s 4
)
Niblack Point. |2
Behm Canal—Norti :
Bond Bay.._. 2
Black Island. 9
03 3 1T S ——— 1
Clarence Strait—western
shore: .
Rip Polnt.. -oemvnaean 4
Wedge Island. . 4
Chasinag Point.. i
Grindall Point...- 1
Liyman Anchorage._ 1
indfall Harbor. !
oubtful. .. ccamannn- 1
British Columbia:
ales Islan 3
Mill B 3
Arrandale. ... 4
Steamer Pass. 1
‘Wark Canal.... 1
Chatham Sound. 1
Hyde Bay. 1
Skeena River.. 3
Porcher Island. 1
Captain Cove.. 1
Doubtful 12
I F12:) I 30feenae -7 - 72 -80) o4l ... 105..__. 580
Percentage. . -o--o.-. N | 85.3-c-n-n 20,6 oo 32.5-nne 40.8) . _...] 441 . 33.7
1 Reported as taken before date of tagging.
2 Includes 2 reported as taken July 22, previous to date of tagging.
s Reported as taken during the last four days in J

4 Reported taken '‘about
s Regorted as taken at Arrandale, Mill Bay, or

ug. 1, 1931.” Probal

y.
taken in 1930 but not reported until 1931,
ales Island, British Columbia, during the first week in August.
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EXPERIMENTS NEAR CAPE FOX

It has been mentioned above that these experiments were undertaken in order
to test the extent to which the traps in the region of Cape Fox, and particularly those
on Sitklan and Kanaganut Islands, drew upon the salmon runs native to the streams
of British Columbia. There are no significant differences in the results of these ex-
periments as compared with the previous experiments conducted in this region in
1924, 1925, and 1926 (loc. cit.). In general a small percentage of the fish were taken
in British Columbia although in 1930 the tagging was done chiefly in those traps
which were closest to the international boundary. The great majority of the fish
tagged were pinks as was also the case in previous experiments. The returns of fish
of this species are shown in Table 2.

134°
T
sl

55%-

0/ XON ENTRANCE

134° 133° 132°

FIGURE 1.—Chief routes of distribution of pink salmon from the region of Cape Fox as shown by the experiments of 1930

The chief route of migration of pink salmon from the region of Cape Fox, Sitklan,
and Kanaganut Islands is north in Clarence Strait along the castern shore and into
Revillagigedo Channel. A large number was taken close to the point of tagging as
has been a common experience in previous experiments. A fairly large number was
taken in Bebhm Canal, especially near the southern entrance. Comparatively few
went across Clarence Strait to the western shore and only 31 out of 589 recaptures
(5.3 per cent) were taken in the waters of British Columbia. This is a somewhat
smaller percentage than was taken in British Columbia during the course of the ex-
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periments in 1925 and 1926. In both of these years approximately 11 per cent of
the pinks tagged near Cape Fox was taken below the international boundary. The
results are shown graphically in Figure 1.

Comparatively few fish of the other species were tagged during 1930, and the re-
turns were so few that detailed tabulation is unnecessary.

Of red salmon, 109 were tagged and 28 recovered. Of these 6, or 21.4 per cent,
came from British Columbia, all being taken in the region of Portland Canal, either
at Wales Island, Mill Bay, or Arrandale and were probably bound for the spawning
grounds of the Nass River. Considerably larger numbers of red salmon were tagged
in previous experiments (especially in 1926, when over 700 were tagged), but the re-
sults were much the same. In the experiments of 1924 and 1925 about one-third and in
1926 about 18 per cent of the recaptured reds came from British Columbia waters.
In 1930, as in previous years, the reds taken in Alaskan waters were distributed
chiefly along the eastern shore of Clarence Strait and in Revillagigedo Channel.
Thirteen of the twenty-eight fish recaptured were taken in this region and nine were
taken not far from the point of tagging—the others being taken in British Columbia.

Eighty coho salmon were tagged in 1930 near Cape Fox and 13 were recaptured.
Six of these were taken in British Columbia waters, of which three came from the region
of Portland Canal and one each from Wark Canal, Bulkley River, and Kitemaat River.
In 1925 cohos were tagged at Foggy Point in Revillagigedo Channel north of Cape
Fox and none was taken in British Columbia, but, in 1926, 238 were tagged near
Cape Fox and 41 were returned, of which number about half came from south of the
boundary. The results of the tagging in 1930 are much the same, therefore, as those
of previous comparable experiments.

One tag attached at Cape Fox on August 7 was reported as placed on a coho, but
the fish was recaptured at Metlakatla Bar, British Columbia, on April 20, 1931, and
was reported as a king salmon weighing about 32 pounds. In the haste of tagging
operations it is not surprising that an error was made in recording the species, but
the interesting thing about the record is that, if the fish was small enough on August
7 to be mistaken for a coho, it must have made quite a remarkable growth between
that date and the following April. Scales are preserved of all fish tagged and those of
this fish have been examined. In certain minor characters they resemble those of
the typical silver salmon, but the differences between the scales of silvers and kings
are not so well marked that it is possible to distinguish all individual specimens with
certainty. In so far as the age of the fish is concerned, however, there can be no doubt
that it was a king salmon. It had evidently spent two full years in fresh water, mi-
grating to the ses in the spring of its third year. At the time of tagging it was in its
second year in the sea and must have completed this year and started a third year
of ocean growth at the time of recapture. Although the silver salmon exhibit some
variability as to the length of time spent in fresh water, especially in northern latitudes,
they apparently never spend two full years in the sea. There can be little doubt,
therefore, that this was a king salmon. -

Only 59 chum salmon were tagged near Cape Fox in 1930. Of these, 12 were later
recaptured, but only one was taken below the international boundary. This was taken
at Wales Island, Portland Canal. The other returns came chiefly from Clarence
Strait north of Cape Fox and from Revillagigedo Channel. One was taken in Behm
Canal. These results, although meager, are again in substantial agreement with
those previously secured. In 1924 and 1925, 67 chums were tagged and 12 recaptured
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of which only 1 was taken in British Columbia. In 1926, 3 out of 82 recaptured
were taken in British Columbia.

In connection with these experiments at Cape Fox it is interesting to note that
the experiments conducted at approximately the same time near Kasaan Bay on the
western side of Clarence Strait about 60 miles northwest of Cape Fox yielded only
2 returns from British Columbia—1 coho and 1 red salmon.

In general, the percentage of returns from these experiments was approximately
the same as was secured in the experiments of previous years. The percentage of
pinks recovered was 33.7 in 1930 and 36.6 in 1924 and 1925. Only a few pinks were
tagged in this region in 1926, and the returns were relatively fewer—19 per cent.
These last experiments have brought out no important new facts regarding the dis-
tribution of fish taken in the traps in the region of Cape Fox but corroborate the con-
clusion reached in earlier years that by far the larger proportion of the fish taken in
Alaskan traps, even those closest to the international boundary, had their origin in
Alaskan streams.

EXPERIMENTS NEAR KASAAN BAY

These experiments show quite clearly that the spawning streams of Kasaan Bay
contribute an important element to the catches of traps located immediately above
and below the entrance to the bay. The evidence on this point seems conclusive in
the case of both pinks and chums. In the case of red salmon and cohos the number
of returns was too few to warrant definite conclusions, but the indications are that,
during the time covered by the experiments, the traps in question did not catch in
appreciable quantities fish of these species that were bound for Kasaan Bay.

The returns for pink salmon are given in Table 3.

TaBLE 3.—Returns from pink salmon tagged near Kasaan de

Locality and date of tagging

South side e};{;’;gée%o North side | North side | South side | North side | South side
of entrance g o o Bay, of entrance | of entrance | of entrance | of entrance | of entrance

to Kasaan | oo "wind.| b0 Windfall | to Kasaan | to Kasaan | to Kasaan | to Windfall
Bay, July | gty ve"| Harbor, | Bay, Aug. | Bay, Aug. | Bay, Aug. | Harbor, | Total
29 Aug.3 Aug. 3 3 14 14 Aug. 14 | num-

g ber re-

turned

Locality of recapture

Num-
ber

s IN - Num- Num-| Num- Num-| p; __INum-
Time ber Time| "y .| Time{™ o Time ber | Fime ber Time ber Time|

Clarence Strait—north of Ka-
saan Bay:
Streets Island ] 2
an ANcChorage. —ococofee-ueafuncaaafcans 34 oo 2| 88 2
indfall Harbor. 4
Tolstol POIRY coceceemcaneeee oot 1041 20 4 e eeea
Narrow Pointoaeaeccaeocaifeoencloaead 1 06} 21 87 88 o)t
Ratz Harbor._...
Lake BaYy. oovcencinaannn
Lemesurier Point
Myers Chuck.
Ship Island._...
Niblack Point-
Kasaan Bay:
Grindall Point_...._____.__
Grindall Island.--

Skow] Point.__
Island Point...
Chasina Point.

1 Reported as taken in the latter part of July.
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. TABLE 3.—Returns from pink salmon lagged near Kasaan Bay—Continued

Locality and date of tagging

South side | NOrth of | North side | North side | South side | North side | South side .
of entrance Kasaan Ba of entrance | of entrance | of entrance | of entrance | of entrance :

to Kasaan f -0 Windy to Windfall | to Kasaan | to Kasaan | to Kasaan |fo Windfall
Bay, July |givgio | Harbor, | Bay, Aug. | Bay, Aug. | Bay, Aug. | Harbor, Total
20 A ’ Aug.3 3 14 14 Aug. 14 | hum-

ug. 3 A ber re-
turned

Locality of recapture

Num- Time Num- Time Num-| Time Num-

Num-| Num-
ber ber ber Time

ber ber | Lime

Time Time

Clarence Strait—south of Ka-

saan Bay:
Halibut Creek...ceen-o.o_
Wedge Island. .
Rip Point____
Cape Chacon..
Prince of Wales Islan
Vallenar Point.......
Gravina Island.__._._ ...
Bronsaugh Island..
Annette Island. ..

all Cove....

Kah Shakes._

. 'I‘ree Point

N
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'11
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bty
[0
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o,
B
s
H
]
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O R IO NI DY DD B G0 b et it RO i AT B O DN ST

Doubtful. e eeaan
Cordova  Bay,
Point.

Point Sykes._..
Smeaton Bay_ ..o .ooue-

Out of the total of 316 recaptured, 293, or approximately 93 per cent, were taken
either in Kasaan Bay or in Clarence Strait. Twenty were taken in Behm Canal and
1 each in Cordova Bay, on the west shore of Prince of Wales Island, and at Point
Lull, Chatham Strait. One hundred and twenty-six, or 40 per cent came from Kasaan
Bay proper or from fishing operations conducted at the entrance to the bay, and 167
from localities in Clarence Strait both north and south of Kasaan Bay. There
app'eafs to be a fairly well-marked difference in the distribution, depending on whether
the fish were tagged north or south of the entrance to the bay. Those tagged south
of the entrance were taken in greater numbers in the southern part of Clarence Strait,
chiefly at localities south of the point of tagging, while those tagged north of the
entrance were taken in greater numbers north of the point of taggmg The exact
significance of this is not clear, but it seems probable that the difference is due mainly
to a general dispersion from the locality where the fish were liberated. It is possible,
however, that these results indicate that there is less certainty to the movements of
the fish taken south of Kasaan Bay than to those taken north of the bay which are,
presumably, nearer the streams to which they are bound. It is also possible, although
rather improbable, that the fish taken south of the bay have entered the strait from
the north, through Sumner Strait, and are traveling generally toward the south while
those taken north of the bay have entered Clarence Strait from the south and are
generally traveling northward. Approximately equal proportions crossed Clarence
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Strait and were taken on the eastern shore. The fact of chief interest, however, is
that from both north and south of the entrance to Kasaan Bay a large percentage
of the recaptured fish were taken either in the bay or at its entrance, and it would
appear from this that the runs to streams in Kasasan Bay provide an important
element in the runs intercepted by traps both north and south of the entrance to
the bay.

It is equally certain that the traps in question cateh pink salmon that are bound
for other localities, but it seems impossible to make any more exact statements than
these or to evaluate the extent to which Kasaan Bay fish enter into the catches of the
traps just north and south of the entrance of the bay. In order to do this many
more fish would have to be tagged, and it would be necessary to have much more
detailed information than is available as to the relative fishing effort in the respective
localities.

One hundred and eighty-six chum salmon were tagged during the course of the
Kasaan Bay experiments. Thirty-six were later recaptured, of which 24 came from
the bay, 9 from scattered points in Clarence Strait both north and south of the en-
trance to the bay, and 1 each from Behm Canal and Sitklan Island. Although the
number of returns is small, they indicate clearly the importance of Kasaan Bay as a
source of the chums taken in Clarence Strait near the entrance to the bay.

Out of 61 red salmon tagged in this locality 15 were returned. Two of these
were taken at Island Point and 1 at Skowl Point in Kasaan Bay. The others were
taken at scattered places in Clarence Strait both north and south of the point of
tagging and on both sides of the strait and 1 was reported from the Mezidan River in
British Columbia. It is apparent that some of the reds caught in this region are
native to the streams of Kasaan Bay, but the data are too few to warrant any con-
clusions as to the extent to which this is true.

One hundred and seventeen cohos were tagged here and 15 were recovered. Of
these only 2 were taken in Kasaan Bay, 1 came from Wark Canal in British Columbia,
1 from Behm Canal, 1 from Revillagigedo Channel and the others from various points
in Clarence Strait. Asin the case of the reds, no definite conclusions can be reached
as to the importance of Kasaan Bay cohos in the catch of this species in the traps of
Clarence Strait.

CONCLUSIONS

1. The fish taken in the traps in the region of Cape Fox are predominantly
native to Alaskan waters and include comparatively small percentages of fish derived
from the streams of British Columbia.

2. The catch of the traps in Clarence Strait near the entrance to Kasaan Bay
contains fish native to the streams of Kasaan Bay in rather large numbers, but also
includes fish bound to other localities in what may be equal or even greater numbers.
No reliable evaluation’of the proportion of Kasaan Bay fish in these catches can be
made with the data at hand.
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