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ABSTRACT

This document presents maps of known ocean ranges of major stocks of Pacific
salmon and steelhead (Oncorhynchus spp.) as shown by recoveries of tagged fish reported
to the former International North Pacific Fisheries Commission (INPFC) and to the North
Pacific Anadromous Fish Commission (NPAFC). Distribution plots were prepared for all
coastal recoveries (1956-1995) of salmonids tagged with external (high-seas) tags during
INPFC- and NPAFC-related tagging experiments in the North Pacific Ocean and ocean
recoveries (1980-1995) of coded-wire tagged salmonids released from North American
streams.

INTRODUCTION

The former International North Pacific Fisheries Commission (INPFC) reported
annually on new information on the extent of ocean ranges of stocks of Pacific salmon and
steelhead (Oncorhynchus spp.) as determined by tagging experiments. Myers et al. (1990)
summarized this information (1956-1989) in maps showing known ocean ranges of major
Asian and North American stocks of Pacific salmon (Oncorhiynchus spp.). In this
document, we present updated maps with information reported to the North Pacific
Anadromous Fish Commission (NPAFC) through 1995. |

METHODS AND RESULTS

We prepared distribution plots for all coastal recoveries (1956-1995) of salmonids
tagged with external (high-seas) tags during INPFC- and NPAFC- related tagging
experiments in the North Pacific Ocean (INPFC-NPAFC tag recovery database) and ocean
recoveries (1980-1995) of coded-wire tagged (CWT) salmonids released from North
American streams (CWT database). A Canadian scientist created the INPFC tag recovery
database, and these data, containing recoveries reported in INPFC documents through
1979, were provided to the Fisheries Research Institute (FRI), University of Washington.
FRI has added data reported in INPFC documents through 1992 and in NPAFC documents
from 1993 through 1995 to the database. The Fisheries Agency of Japan assisted FRI in
corrections to the 1956-1985 INPFC tag recovery database. INPFC (1980-1992) and
NPAFC (1993-1995) have coordinated efforts to examine salmonids in convention waters
for coded-wire tags. Recoveries of coded-wire tagged salmonids in catches by the
_ Japanese high seas salmon fisheries, by salmon research vessels, by foreign and domestic
groundfish vessels, and by Canadian experimental fishing operations have been reported in



documents submitted to INPFC and NPAFC. The INPFC-NPAFC tag recovery database
is archived on magnetic tape at FRI, and the CWT database is archived at the U.S. National
Marine Fisheries Service, Alaska Fisheries Science Center, Auke Bay Laboratory.

Ocean ranges are depicted for six species: sockeye salmon (O. nerka), chum
salmon (O. keta), pink salmon (0. gorbuscha), coho salmon (O. kisutch), chinook salmon
(O. tshawytscha), and steelhead (O. mykiss). The ocean location of each tagged fish was
plotted within 1 latitude X 1” longitude. The month of release of high-seas tagged fish and
the month of recovery of CWT fish is indicated at each release or recovery location (from 1
= January to 12 = December; Figs. 1-155). Because of the small size of the maps and
overlap in release or recovery locations, individual points cannot always be discerned.
Therefore, each figure caption includes information on total sample size (n). Duplicate
locations were not indicated in the figures, as this provides no additional information on
ocean ranges.

~ For high-seas tags, recoveries of all species were subdivided into immature
(recovered in the second year or subsequent years after tagging; denoted by open circles
and release month number) and maturing (recovered in the same year as tagging; denoted
only by release month number) fish. For each species-maturity group, we prepared
summary maps of release locations for all high-seas tagged Asian (regions 1-8, Table 1)
and North American (regions 9-15, Table 1) fish, as well as individual maps for each of the
general areas commonly used to report ocean ranges (Table 1; Figs. 1-132). The absence
of a map means that there are no recoveries in the high-seas tag database for this spécies,
maturity group, or region. The number of releases of high-seas tagged salmonids from
1954-1995 are shown by g%ecies, month, and 2°-latitude X 5°-longitude INPFC area in

Appendix A (Figs. A1-A85S. $><%
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The CWT recoveries were plotted on a separate series of maps because the CWT
database does not include information on maturity of fish or latitude and longitude of
release location. For each species, we prepared summary maps of high-seas recovery
locations of CWT fish released from eight regions in North America (Califémia, Oregon,
Washington, Idaho, British Columbia, southeast Alaska, central Alaska, and Canadian
Yukon; Figs. 133-155; denoted by open diamonds and recovery month number). The
absence of a map means that there are no recoveries in the CWT database for this species or |
region.



Table 1. General areas and codes used to report ocean ranges for external, high-seas tags.

No. General Areas INPEC Codes!
1 Japan 01, 02
2 Kuril Islands 03
3 Amur R., Primore 04, 05
4 Sakhalin Island 06
5 North Okhotsk coast, Shelekova 07, 08
6 W. Kamchatka Peninsula 09
7 E. Kamchatka and Karaginsky area to 10, 11, 12
Cape Olyutorsky
8 Siberian coast north of Cape Olyutorsky 13, 14
9 Arctic coast of Alaska, Yukon R., 40-44
Kuskokwim R.
10 Bristol Bay, Aleutian Is. 45-52
11 Central Alaska 53-60
12 Southeast Alaska 61-67
13 Alaska - others, unknown 68, 69
14 British Columbia 70-79
15 Washington, Oregon, California 80-91

I Refer to Appendix B, Figs. 1-3 for maps of general areas and INPFC codes.

The reader is cautioned against misinterpretation of the results presented in Figs. 1-

155. There are additional tag recovery data not shown in these figures, particularly in
coastal areas, from experiments not reported to INPFC and NPAFC. For all species, the
known limits of ocean distribution are wider than the known ocean ranges of Asian and

North American stocks as shown by tagging experiments. Geographic distribution of

salmonids in the North Pacific Ocean varies widely with season, and is influenced by
temperature, salinity, food availability, and many other physical, chemical, and biological
factors that have not been examined in this document. Because of differences between
stocks in the intensity of fishing effort, in tag recovery effort, in the reporting of recovered
tags, and in mortality rates from tagging, the use of recoveries of tagged fish to make

"quantitative determinations of the extent of intermingling or the degree of dominance

regarding specific stocks that are present together in ocean areas” is difficult (Margolis et al.
1966). As noted by French et al. (1975), "for many of the minor stocks the recoveries of
tagged fish simply reveal their occurrence at certain locations in offshore waters." Despite



these limitations, tagging experiments continue to provide significant new information on
ocean ranges of Asian and North American salmonids, as well as a basis for the evaluation
of the results of other stock identification techniques (e.g., parasites, scale patterns, and
genetics).
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Figures 1-132.

Maps showing high-seas release locations of externally (high-seas) tagged salmonids by
species, maturity group, and region of origin. The numbers indicate the month of release
from 1 (January) through 12 (December). n = sample size.
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Immature chum salmon, Asia (n=189).

Fig. 23.
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Immature chum salmon, North America (n

Fig. 41.
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Immature pink salmon, Southeast Alaska (n=43).

Fig. 72.
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Figures 133-155.

Maps showing high-seas recovery locations of coded-wire tagged salmonids by species
and region of origin. The numbers indicate the month of recovery from 1 (January)
through 12 (December). n = sample size.
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Fig. 145. Chinook salmon, British Columbia (n=367 coded-wire tags).
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APPENDIX A

Release locations of high-seas tagged salmonids (1954-1995) by species, month, and 2°-
latitude X 5°-longitude statistical area. A black column with a white top indicates that the
number of releases in a particular area was greater than 500 fish.
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Fig. A2. Sockeye releases, February (n
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Fig. A6. Sockeye releases, June (n=33,933).



N Ny
W = e W W™=

SSSEOY

<

—_
n
o]
o
<
N
1]
o
e
wond
[72]
-
()]
-
=
P
O
(/2]
(1}
Q
(]
P
(]
>
Q
-
Q
O
N
0
<
k=
L.



AN

W

R W W™

I/

Fig. A10. Sockeye releases, October (n=20).



Fig. A12. Chum releases, January (n=4).

. S - . A
TE W W W W 9

SSSSSOY



%

0,
%

W W W W W 9

SSSSNSY

~
©
il
c
v’
N
o
Swe
©
=
0
Q
7
S
R}
)
E
£
=
e
(&)
<
At
<
R=2
(™




A
/ %
%
' . D—
> U 1 ’: = >
M .
+F
’ g‘— ——O 3 D3
e O————B
T e S D (e,
_,“'—-A PR

.

W R ==

RIS,

%

ks

18,016).

Fig. A16. Chum releases, May (n
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Fig. A18. Chum releases, July (n=55,906).
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Fig. A20. Chum releases, September (n=3,388).



109).

Fig. A22. Chum releases, November (n

AN < . %
W W Wk WL WK

WV,



Fig. A24. Pink releases, January (n=3).
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Fig. A25. Pink releases, February (n=53).
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Fig. A26. Pink releases, March (n=111).
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Fig. A27. Pink releases, April (n=14,296).
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Fig. A28. Pink releases, May (n=27,590).
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Fig. A29. Pink releases, June (n=72,719).
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Fig. A30. Pink releases, July (n=33,436).
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Fig. A31. Pink releases, August (n=8,332).
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Fig. A32. Pink releases, September (n=4,292).
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Fig. A34. Coho releases, January (n
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Fig. A35. Coho releases, April (n
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Fig. A36. Coho releases, May (n=759).



Fig. A37. Coho releases, June (n=7,120).

v R .39
W W e W ™™

ESSESON




o o
. /o —

%
0%[
00\5}\
¢
¢
L4
® o

ke W

W W ™

RIS,

9,323).

Fig. A38. Coho releases, July (n
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Fig. A40. Coho releases, September (n=1,045).
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Fig. A41. Coho releases, October (n=17).



Fig. A42. Coho releases, November (n=1).
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Fig. A43. Coho releases, December (n=9).
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Fig. Ad44. Chinook releases, January (n=1).
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Fig. A45. Chinook releases, April (n=27).
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Fig. A46. Chinook releases, May (n=142).



Fig. A47. Chinook releases, June (h=949).
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Fig. A48. Chinook releases, July (n
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Fig. A49. Chinook releases, August (n=780).
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Fig. A50. Chinook releases, September (n=98).
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Fig. A51. Chinook releases, October (n
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Fig. A52. Steelhead releases, January (n=27).



Fig. A53. Steelhead releases, April (n=231).
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Fig. A54. Steelhead releases, May (n=498).
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Fig. A55. Steelhead releases, June (n=658).



Fig. A56. Steelhead releases, July (n=549).
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Fig. A57. Steelhead releases, August (n=114).
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Fig. A58. Steelhead releases, September (n



Fig. A59. Steelhead releases, November (n==8).
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Fig. A60. Steelhead releases, December (n=2).






APPENDIX B

Maps showing locations and codes for major Asian and North American stocks.
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Appendix Fig. B1. General areas and INPFC codes for Asia (from French et al. 1975).
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Appendix Fig. B2. General areas and INPFC codes for North America (inset enlarged in
Appendix Fig. B3) (from French et al. 1975).
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Appendix Fig. B3. General areas and INPEC codes for southeast Al:iska, British
Columbia, and Puget Sound (from French et al. 1975). ‘



