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U.s. RESEARCH RESULTS, 1992-1997:
ABSTRACTS FOR THE NPAFC SCIENCE PLAN REVIEW
ABSTRACT
In March 1997 the Science Sub-Committee advised the NPAPC Research
Planning and Coordinating Group that a progress report on research results since
1992 would be submitted to the 1997 Committee on Scientific Research and
Statistics (CSRS). This report, which follows the format of the NPAFC Science
Plan, is a compilation of published abstracts of research by U.S. senior authors.
The compilation does not include research abstracts that have already been
published in the NPAFC Annual Report series.

1.
1.1

Life History of Salmonids
Spatial Distribution

1.1.1
TI:

AU:
AP:
SO:
PY:
LA:

DT:
AB:

Application of acoustic and archival tags to assess estuarine, nearshore, and
offshore habitat utilization and movement by salmonids.
Boehlert, -G. W. (ed.)
NOAA, NMFS, Pacific Fisheries Environmental Group, Southwest Fisheries
Science Center, 1352 Lighthouse Ave., Pacific Grove, California 93950-2097
NOAA-TM-NMFS-SWFSC-236,62p.
1997
English
Report
This volume is the report of a workshop organized in Seattle in September 1996 to
examine the means by which new tagging technologies, principally acoustic and
archival tags, can contribute to our understanding of the contribution of the estuary
and ocean to variations in salmonid survival. The report includes papers presented
at the meeting, including three introductory papers which layout perspectives on
the important research needs, experience papers describing research work on topics
dealing with applications of acoustic or data logging tags and associated research,
and technology papers on the status and evaluation of tags, and contributed
abstracts on pertinent biology and technology. A written summary of two
discussion groups, one on biology, ecology, and oceanography and the second on
technology, is augmented by a series of workshop recommendations. In the
biology-related recommendations, a demonstration project using existing tags was
given a high priority. Participants strongly supported research to describe
movements and habitat utilization of (1) young fish immediately after the transition
from estuarine to marine waters, (2) young fish within the estuary, and (3) adults
moving into the estuary on the return migration. Application of geolocating tags in
the open ocean was also given high priority for west coast chinook and coho
salmon, sockeye salmon, and steelhead.
In the technology-related
recommendations, most important was the calibration and verification of tag
precision and accuracy and continued miniaturization of tags, the latter reflecting the
desire to extend this research to earlier life history stages of salmonids. Also
stressed was the need to evaluate effects of these long-term tags on the fish and to
improve geolocating algorithms.
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1.1.2
11:

Incidental catch of chinook salmon in commercial bottom trawls off the U.S. west
coast

AU:
AF:

Erickson,-D.L.

OA:
SO:
PY:
LA:

DT:
AB:

Fish. Res. Inst., Sch. Fish., WH-1O, Univ. Washington, Seattle, WA 98195,
USA
Pikitch,-E.K.
N.-AM.-J.-FISH.-MANAGE. 1994 vol. 14, no. 3, pp. 550-563
1994
English
J (Journal-Article)
Data on chinook salmon Oncorhynchus tshawytscha caught during commercial
bottom trawl operations off the U.S. west coast were collected during 1985-1987
and 1988-1990. Almost no salmon were encountered in depths exceeding 482 m.
Chinook salmon were caught most frequently and in greatest quantity during winter
months, when catches were dispersed throughout a depth range of 100-482 m.
Catches were relatively low during summer and occurred primarily in shallow water
(at depths less than 220 m). Chinook salmon catch rates were higher off the southcentral Oregon coast (Pacific States Marine Fisheries Commission [PSMFC] area
2B) than in more northerly coastal areas sampled during the 1985-1987 study. The
1988-1990 study, however, indicated higher catch rates off northern California
(PSMFC area lC), soutl).-central Oregon (area 2B), and northern Washington
(areas 3B-C) than in other coastal areas. Chinook salmon catch estimates by bottom
groundfish trawls during 1987 totaled 7,761 fish for areas 2B, 2C, 3A, and 3B-C
combined, which represented approximately 1.4% of the 1987 commercial ocean
landings of chinook salmon in those areas. Estimated catches varied considerably
among PSMFC areas, ranging from 369 fish within area 3B-C to 5,861 fish within
area 2B during 1987

1.1.3
11:

Distribution, migration, and growth of juvenile chinook salmon, Oncorhynchus
tshawytscha, off Oregon and Washington

AU:
AF:

Fisher ,-J.P.

OA:
SO:
PY:
LA:

DT:
AB:

Oceanogr. Adm. Build. 104, CoIl. Ocean and Atmos. Sci., Oregon State Univ.,
Corvallis, OR 97331-5503, USA
Pearcy,-W.G.
FISH.-BULL. 1995 vol. 93, no. 2, pp. 274-289
1995
English
J (Journal-Article)
Little is known of the early ocean life of juvenile chinook salmon, Oncorhynchus
tshawytscha. During the summers of 1981 through 1985 juvenile chinook salmon
were collected with fine-mesh purse seines in shelf waters off the Oregon and
Washington coasts. Most coded-wire tagged (CWT) fish caught in the ocean were
yearlings from Columbia River basin hatcheries. Catch per unit of effort of CWT
yearling fish was much higher in the May-June period than in the AugustSeptember period, probably, for the most part, because of the migration of these
fish out of the sampling area by late summer. CWT subyearling fish were more
abundant in late summer than in spring and early summer. A few fish from the
Columbia River Upriver Bright stock of fall chinook salmon were recovered many
months after release near where they entered the ocean, indicating that northward
migration of some smolts from this highly migratory stock may be delayed for
several months following release, or that some individuals of the stock undertake
less extensive migrations than others. Subyearling smolts were rare in the author's
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catches, despite the larger spawning populations producing these smolts than those
producing the yearling smolts in this area. Subyearling fish may have been mainly
distributed in shallow water inshore of the author's sampling. The author's largest
catches of small chinook salmon (less than or equal to 130 mm FL) were taken in
the low salinity, high-temperature waters of the Columbia River plume. CWT
fished were usually recovered north of where they entered the ocean, except in May
1982 when southward currents were strong. Average net rate of migration of
yearling smolts between the head of the Columbia River estuary and ocean capture
was 4.1 km/d. Average growth rate of CWT yearling fish downstream of river km
75 in the Columbia River was 1.05 mm/d. Average instantaneous rate of growth in
weight of yearling CWT Columbia River fish between hatchery release and capture
in the ocean was 0.92% body wtld.

1.1.4
11:
Variability in frontal boundaries, temperatures, and the geographic ranges of
species and pelagic marine communities along 175 degree 30'E, 1978-91
AU: Ignell,-S.E.
AP:
Auke Bay Lab., Alaska Fish. Sci. Cent., NMFS/NOAA, 11305 Glacier Hwy.,
Juneau, AK 99801-8626, USA
OA:
Carlson,-S.R. Rumbaugh,-R.A.
OA:
Climate Change and Northern Fish Populations Conf., Victoria, BC (Canada), 1924 Oct 1992
SO:
CLIMATE-CHANGE-AND-NORTHERN-FISH-POPULATIONS. Beamish,R.J.-ed. National-Research-Counc.-of-Canada,-Ottawa,-ON-Canada 1995 no. 121
pp.667-674
ST:
CAN.-SPEC.-PUBL.-FISH.-AQUAT.-SCI.-PUBL.-SPEC.-CAN.-SCI.HALIEUT.-AQUAT. no. 121
PY:
1995
LA:
English
DT:
B (Book); K (Conference)
CO:
Climate Change and Northern Fish Populations Conf., Victoria, BC (Canada), 1924 Oct 1992
AB:
Data from cruises of the Japanese research vessel Hokusei maru were used to
compare the relative importance of sea-surface temperature (SST) and frontal
boundaries with annual changes in pelagic community boundaries and species
ranges in the Central North Pacific Ocean. The same set of stations was sampled
approximately the same time each year from 1978 to 1991. The northern boundary
of the SFZ was stationary from 1978 to 1985, whereas the southern boundary of
the SFZ, SST, and the location of the 15 degree C isotherm varied throughout the
study period. Salmon range and pelagic marine community structure were strongly
associated with oceanographic conditions. SST was a more effective environmental
predictor of species ranges or communities than oceanographic zones. The authors
conclude that the relationships between animals in the SFZ are better viewed from
the continuum rather than the community paradigm.
1.1.5
11:
Salmonid spatial patterns near the North Pacific Subarctic Frontal Zone
AU: Ignell,-S.E.
OA:
Murphy, -J.M.
AP:
Auke Bay Lab., Alaska Fish. Sci. Cent., 11305 Glacier Hwy., Juneau, AK
99801-8626, USA
CF:
Symp. on Biology, Distribution and Stock Assessment of Species Caught in the
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ED:
SO:

PY:
LA:

DT:
AB:

High Seas Driftnet Fisheries in the North Pacific Ocean, Tokyo (Japan), 4 Nov
1991
Ito, J; Shaw, W; Burgner, RL (eds)
BIOLOGY, DISTRIBUTION AND STOCK ASSESSMENT OF SPECIES
CAUGHT IN THE HIGH SEAS DRIFTNET FISHERIES IN THE NORTH
PACIFIC OCEAN. 1. DRIFTNET FISHERIES OF THE NORTH PACIFIC
OCEAN. 2. OCEANOGRAPHY -- BIOLOGY -- ECOLOGY (ALL SPECIES). 3.
CATCH AND FISHERY IMPACT (ALL SPECIES)., 1993, pp. 253-271, INPFC
BULL., voL 53
1993
English
B (Book); K (Conference)
Salmonid (Oncorhynchus spp.) spatial patterns near the North Pacific Subarctic
Frontal Zone (SFZ) were examined using observer data from the 1990 monitoring
program on Japanese commercial squid driftnet vessels. Aggregations in spatial
pattern occurred at several space and time scales. Obvious spatial pattern occurred
on the macro-scale (1000-3000 km) level, where catch rates differed several orders
of magnitude between the western and eastern ends of the fishing area. These
differences persisted at the coarse-scale level (1-100 km); salmonid catches within
mere dozens of kilometers ranged from 0 to 2000 fish per driftnet operation. The
authors speculate that the large variation in catches near the northwestern portion of
the fishing area is related to heterogeneous habitat generated by the interaction of
strong baroclinic flow with the steep bottom topography of the Emperor
Seamounts.

1.1.6
TI:

AU:
AF:

OA:
SO:
PY:
LA:

DT:
AB:

Marine distribution and size of juvenile Pacific salmon in Southeast Alaska and
northern British Columbia
Jaenicke,-H.W.
Auke Bay Lab., Alaska Fish. Sci. Cent., NMFS/NOAA, 11305 Glacier Highw.,
Juneau, AK 99801-8626, USA
Celewycz,-A.G.
FISH.-BULL. 1994 vol. 92, no. 1, pp. 79-90
1994
English
J (Journal-Article)
Distribution and size during their first summer at sea were determined for juvenile
salmon (Oncorhynchus spp.) caught in oceanic waters off northern British
Columbia and Southeast Alaska, and in marine waters within the Alexander
Archipelago of Southeast Alaska. More than 10,000 juvenile salmon were caught in
252 purse-seine sets during August 1983, July 1984, and August 1984.
Distribution was patchy; juvenile salmon were highly aggregated, rather than
dispersed randomly. Distribution and size of pink salmon (0. gorbuscha), sockeye
salmon (0. nerka), and chum salmon (0. keta) were similar but differed from coho
salmon (0. kisutch). Chinook salmon (0. tshawytscha) were excluded from most
analyses because few were caught. Sizes were consistent with the concept that
juvenile salmon in more northern and seaward locations had been at sea longer than
those in more southern and inshore locations. Juvenile salmon migration up the
Pacific coast did not peak in abundance off Southeast Alaska until August;
movement from inside to outside waters was not complete by the end of August.
The migration band of juvenile salmon in outside waters of Southeast Alaska
extended beyond the continental shelf to at least 74 km offshore, twice the distance
previously reported.
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1.1.7
11:
Patterns in the spatial distribution of salmon (Oncorhynchus spp.) captured in the
Pacific driftnet fishery for flying squid (Ommastrephes bartrami).
AU: Murphy, -J.M.
AF:
University of Alaska
PY:
1995
IA
English
DT:
T (Thesis)
AB: In an attempt to understand the factors which lead to the bycatch of salmon within
the driftnet fishery for flying squid, Ommastrephes bartrami, the spatial distribution
of salmon (Oncorhynchus spp.) bycatch at large- and meso-scales is quantified and
a bioenergetic hypothesis is used to explain the distribution of salmon. The
bioenergetic hypothesis posits that salmon are distributed in a manner which
maximizes growth and that growth is dependent on both sea surface temperature
(SST) and available forage. Following the bioenergetic hypothesis, two spatial
patterns in forage which define the spatial distribution of salmon in addition to SST
are identified. 1) Changes in the biological productivity associated with water mass
types produce large-scale spatial pattern in the encounter probability of salmon. 2)
Mesoscale enhancement in biological productivity over the Northern Emperor
Seamount Chain results in the formation of dense clusters of salmon above the
seamounts.
1.1.8
11:
New conceptual models of high-seas migrations of pink and chum salmon
AU: Myers,-K.W.
AF:
Univ. Washington, Fish. Res. Inst., WH-lO, Seattle, WA 98195, USA
OA:
16. Northeast Pacific Pink and Chum Salmon Workshop, Juneau, AK (USA), 2426 Feb 1993
so: NORTHEAST-PACIFIC-PINK-AND-CHUM-SALMON-WORKSHOP.AlaskaUniv.,-Fairbanks-USA.-Alaska-Sea-Grant-Program 1994 pp. 83-96
PY:
1994
IA
English
DT:
B (Book)
CO:
16. Northeast Pacific Pink and Chum Salmon Workshop, Juneau, AK (USA), 2426 Feb 1993
AB:
Stock-specific conceptual models of ocean migrations of pink and chum salmon in
the literature are based largely on data from high-seas tagging operations conducted
before 1972. Over the past 20 years, there have been major changes in the
production of Pacific Rim salmon stocks, but there is little or no information on
concomitant changes in high-seas distributions and migrations of Pacific salmon. In
this paper, recovery data from high-seas tagging operations in 1972-1992 are used
to update high-seas migration models (based on 1954-1971 data) for regional
stocks of maturing pink and chum salmon migrating in the northeastern North
Pacific Ocean. The updated models show some significant extensions, particularly
to the south, in the known ocean ranges of regional stocks of maturing Asian and
North American pink and chum salmon. Because these range extensions generally
correspond to areas where tagging effort was increased in 1972-1992, the high-seas
tag recovery data cannot be used to show recent changes in ocean distribution and
migration patterns of pink and chum salmon.
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1.1.9
11:
Biological information on Pacific salmon and steel head trout in observer samples
from the Japanese squid driftnet fishery in 1990
AU: Myers,-K. W.
AF:
Fish. Res. Inst., Univ. Washington, Seattle, WA 98195, USA
OA:
Bernard,-R.L.
OA:
Symp. on Biology, Distribution and Stock Assessment of Species Caught in the
High Seas Driftnet Fisheries in the North Pacific Ocean, Tokyo (Japan), 4 Nov
1991
SO:
BIOLOGY,-DISTRIDUTION-AND-STOCK-ASSESSMENT-OF-SPECIESCAUGHT-IN-THE-HIGH-SEAS-DRIFTNET-FISHERIES-IN-THE-NORTIIPACIFIC-OCEAN.-l.-DRIFTNET-FISHERIES-OF-TIlE-NORTII-PACIFICOCEAN. Ito,-J.;Shaw,-W.;Burgner,-R.L.-eds. 1993 voL 53 pp. 217-238
ST:
INPFC-BULL. vol. 53
PY:
1993
LA:
English
DT:
B (Book); K (Conference)
CO:
Symp. on Biology, Distribution and Stock Assessment of Species Caught in the
High Seas Driftnet Fisheries in the North Pacific Ocean, Tokyo (Japan), 4 Nov
1991
AB:
Biological samples and data from salmonids (Oncorhynchus spp.) collected in
June-October 1990 by Canadian, Japanese, and U.S. observers on board Japanese
squid driftnet vessels in the North Pacific Ocean (south of 46 degree N, between
170 degree E and 145 degree W) were analyzed. Coho (0. kisutch) and chum (0.
keta) salmon predominated in the samples, and sockeye (0. nerka), pink (0.
gorbuscha), and chinook (0. tshawytscha) salmon and steelhead trout (0. mykiss)
were present in low numbers.
1.1.10
11:
Marine distribution and origin of prerecruit chinook salmon, Oncorhynchus
tshawytscha, in southeastern Alaska
AU: Orsi,-J .A.
AF:
Auke Bay Lab., Alaska Fish. Sci. Cent., Nat!. Mar. Fish. Serv., NOAA, 11305
Glacier Highway, Juneau, AK 99801-8626, USA
OA:
Jaenicke,-H.W.
SO:
FISH.-BULL. 1996 vol. 94, no. 3, pp. 482-497
PY:
1996
LA:
English
DT:
J (Journal-Article)
AB:
Chinook salmon, Oncorhynchus tshawytscha, <71 cm total length, are typically not
retained in directed marine fisheries of southeastern Alaska because of size
restrictions; consequently, little is known of the origin or temporal and spatial
distribution of these prerecruits. To obtain such data, commercial power trollers
were chartered to fish for small chinook salmon with small hooks and lures within
the Alexander Archipelago (inside waters) and the adjacent coastal region (outside
waters). During the 135-d study in February, May, and September 1986-87, a total
of 5,838 prerecruit chinook salmon were caught, of which 539 contained codedwire tags with information on stock origin. Age -.0 chinook salmon were caught in
September during their first year at sea; they originated predominately from streamtype stocks of southeastern Alaska. Age -.1 chinook salmon in February and May
were primarily from stream-type stocks of southeastern Alaska; however, by
September most were from ocean-type stocks from British Columbia, Washington,
and Oregon streams. Most age -.2 chinook salmon were from ocean-type stocks of
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southern origin. Average net marine migration rates of different chinook salmon age
groups ranged from 0.1 to 6.9 km/d; the highest rates were for age 1.0 fish from
Washington and Oregon. For coded-wire-tagged chinook salmon of the same ocean
age group, growth rates of ocean-type fish were significantly (P<0.05) higher than
growth rates of stream-type fish during most periods. Spatial distribution also
differed by race: stream-type fish predominated in inside waters and ocean-type fish
in outside waters. This study identifies the importance of marine waters of
southeastern Alaska as a nursery area for an amalgam of prerecruit chinook salmon
stocks originating between Oregon and southeastern Alaska, a range of 1,800 km.
1.1.11
11:
Marine vertical distribution of juvenile chinook and coho salmon in southeastern
Alaska
AU: Orsi,-J .A.
AF:
Auke Bay Lab., Alaska Fish. Sci. Cent., NMFS, 11305 Glacier Highw., Juneau,
AK 99801-8626, USA
OA:
Wertheimer ,-A.C.
SO:
TRANS.-AM.-FISH.-SOC. 1995 vol. 124, no. 2, pp. 159-169
PY:
1995
LA:
English
DT:
J (Journal-Article)
AB:
Vertical distributions of chinook salmon Oncorhynchus tshawytscha of marine ages
x.O, x.l, and x.2 and coho salmon O. kisutch of age x.O are reported for the marine
waters of southeastern Alaska. (The number or letter preceding the decimal point
indicates number of winters spentin freshwater, that following the decimal point
indicates winters spent in salt water.) Understanding vertical distribution of
prerecruit salmon may be useful in minimizing fishery bycatch. Salmon were
caught to a depth of 36.6 m from chartered commercial power trollers fishing small
hooks and lures. Sampling occurred throughout inside waters of the Alexander
Archipelago and adjacent coastal waters during September 1986 and in inside
waters near Ketchikan during February, May, and September 1987. Vertical
distribution of salmon differed significantly by species and age-group: in
September, age-x.O coho salmon (mean fork length, 28.4 cm) were caught
shallower than age-x.O chinook salmon (27.3 cm); age-x.l (44.2 cm) and age-x.2
(60.4 cm) chinook salmon were deeper than age-x.O chinook salmon. Length of
chinook salmon increased significantly with depth. Vertical distribution did not
differ significantly between ocean-type and stream-type fish or between sexes.
Chinook salmon were significantly deeper in February than in September or May
and significantly deeper in September than in May. Their findings suggest to the
authors that encounter rates of prerecruit chinook salmon and coho salmon in
chinook salmon troll fisheries could be minimized by restricting fishing to depths of
30 m or more during selected periods.
1.1.12
11:
Geographical patterns of straying of fall chinook salmon, Oncorhynchus
tshawytscha (Walbaum), from Columbia River (USA) hatcheries
AU:
PascuaI,-M.A.
AF:
Dep. Zoo1. (NJ-15), Univ. Washington, Seattle, WA 98195, USA
OA:
Quinn,-T.P.
OA:
Homing and Straying in Salmon. [Int. Conf. and Workshop held by the Norwegian
Inst. for Nature Research], Roeros (Norway), 25-29 Oct 1993
SO:
HOMING-AND-STRAYING-IN-SALMON. Heggberget-T.G.-ed. 1994 vol. 25,
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ST:
PY:
LA:
DT:
CO:

AB:

no. 2 Suppl. pp. 17-30
AQUACULT.-FISH.-MANAGE. vol. 25, no. 2 Suppl.
1994
English
B (Book); K (Conference)
Homing and Straying in Salmon. [Int Conf. and Workshop held by the Norwegian
Inst. for Nature Research], Roeros (Norway), 25-29 Oct 1993
The large-scale spatial patterns of straying of marked chinook salmon,
Oncorhynchus tshawytscha (Walbaum), produced at hatcheries in the Columbia
River (north-west USA) are described. Straying rates were extremely variable
among hatcheries (from 1% to 95%). Fish produced near the mouth of the river
strayed more commonly than those produced farther upriver. While the large-scale
straying patterns were well explained by the distance between the hatchery of origin
and alternative destinations, substantial deviations from this pattern were observed
at smaller scales. Three distinct areas of origin were identified and most straying
occurred between hatcheries and natural spawning grounds within each area. The
location of the stream where the hatchery of origin is located effects the patterns of
straying. Fish reared at hatcheries in the main stem of the river did not stray into
tributaries as often as predicted by a model based exclusively on linear distance
between alternative locations. Likewise, fish released from large tributaries strayed
to main stem hatcheries less often than predicted by the model. Fish produced at
hatcheries on north bank tributaries appeared to stray less into southern streams
than fish released from southern streams. These findings indicate that salmon are
more likely to stay to spawning areas similar to their natal site than to dissimilar
sites, in addition to the tendency to stray to nearly sites. In addition to the general
patterns, examination of data from two types of transplants indicated that there is a
genetic component to homing/straying behavior within the watershed. However,
salmon transplanted into the Columbia River watershed from elsewhere showed
homing precision comparable to that of local fish, although they retained their
ancestral marine distribution.

1.1.13
Species associations of epipelagic nekton of the North Pacific Ocean, 1978-1993
Pearcy,·W.G.
ColI. Oceanic and Atmos. Sci., Oregon State Univ., Corvallis, OR, USA
Fisher,-J.P. Anma,-G. Meguro,-T.
FISH.-OCEANOGR. 1996 vol. 5, no. 1, pp. 1-20
PY:
1996
LA:
English
DT:
J (Journal-Article)
AB: Strong latitudinal gradients in species composition were revealed by two-way
indicator species analysis (TWINS PAN) and detrended correspondence analysis
(DCA) of 41 species of epipelagic fishes and squids in 513 gillnet collections by
research vessels of Hokkaido University over a huge area of the northern North
Pacific during the summers of 1978-1993. Salmonids inhabited northern subarctic
water and skipjack tuna (Euthynnus pe/amis) and flying squid (Ommastrephes
bartrami) inhabited the region of the Subarctic Boundary, but distinct boundaries
between species groups and sample groups were lacking, largely because abundant
species, such as Pacific saury (Cololabis saira) and Pacific pomfret (Brama
japonica), migrated across most of this region during the summer. Longitudinal
differences were not pronounced, but some species, including Japanese sardine
(Sardinops melanostictus) and Japanese anchovy (Engraulis japonicus), were only
found in the western Pacific. Pacific saury was more common in the western

TI:
AU:
AF:
OA:
SO:
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Pacific, whereas sockeye salmon (Oncorhynchus nerka) was concentrated in the
eastern Pacific. Interannual fluctuations in the latitude of species groups were most
closely correlated with changes in sea surface temperatures. In the western Pacific,
1982, 1983, 1985, 1987-88, and 1992-93 were cool years when subarctic and
transitional assemblages were found farther to the south than other years.
Temperature and salinity at various depths were highly correlated with each other
and with first-axis DCA ordinations scores. Long-term trends in community
structure were not apparent during the 1.6 decades.

1.1.14
TI:
Homing and straying patterns of coded wire tagged pink salmon in Prince William
Sound
AU: Sharp,-D.
AF:
Alaska Dep. Fish and Game, P.O. Box 669, Cordova, AK 99574, USA
OA:
Sharr,-S. Peckham,-C.
OA:
16. Northeast Pacific Pink and Chum Salmon Workshop, Juneau, AK (USA), 2426 Feb 1993
SO:
NORTHEAST-PACIFIC-PINK-AND-CHUM-SALMON-WORKSHOP. AlaskaUniv.,-Fairbanks-USA.-Alaska-Sea-Grant-Program 1994 pp. 77-82
PY:
1994
LA:
English
DT:
B (Book)
CO:
16. Northeast Pacific Pink and Chum Salmon Workshop, Juneau, AK (USA), 2426 Feb 1993
AB:
Homing and straying patterns of coded-wire tagged pink salmon (Oncorhynchus
gorbuscha) originating from four hatcheries and six streams in Prince William
Sound (PWS) were assessed for the 1991 return year. PWS hatcheries released 615
million pink salmon fry in 1990. Of these, 1,032,000 fry were tagged with codedwire tags using 32 unique tag codes. Outmigrations from six study streams yielded
2,120,000 wild stock pink salmon fry of which 258,000 were tagged. Coded tags
identified a fish's release location, its release or outmigration date and, for hatcherybred salmon, the rearing strategy employed prior to release. Initially, tagged
juvenile salmon were recovered during their early marine life and were used to
compare growth and survival for salmon from oiled and unoiled areas of PWS.
Tagged adults returning in 1991 were recovered in commercial fisheries allowing
managers to assess the contribution of an individual hatchery'S or stream's
production to the overall commercial catch and to compare the ocean survival of
salmon stocks of known oil exposure history.
1.1.15
TI:
Comments on 'Computer simulations of homeward-migrating Fraser River sockeye
salmon: Is compass orientation a sufficient direction-finding mechanism in the
North-east Pacific Ocean?' by C. G. Dat et al. (1995)
AU: Simpson,-J.J.
AF:
Univ. California, San Diego, 9500 Gilman Drive - 0237, Scripps Inst. Oceanogr.,
La Jolla, CA 92093-0237, USA
SO:
FISH.-OCEANOGR. 1996 vol. 5, no. 2, p. 136
PY:
1996
LA:
English
DT:
J (Journal-Article)
AB:
Before compass orientation can be established as a sufficient mechanism for
sockeye salmon to migrate to the Fraser River from their ocean foraging grounds in
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the northeastern Pacific Ocean more extensive, quantitative evaluations of potential
interactions between the flow field and behavioral capabilities (i.e., compass
orientation) must be obtained with due attention paid to sensitivity studies that
include the effects both of initial conditions on the models and of the interaction of
other-scale flows with the large-scale flow. In particular, mesoscale flows are
likely to become more important as the salmon approach the coastal domain.

1.1.16
High seas distribution of coho and chinook salmon.
AU: Walker, -R.V.
AF:
Fisheries Research Institute WH-lO, University of Washington, Seattle, WA
98195, USA
OA:
Davis, N.D., and K.W. Myers.
SO:
Proceedings of the 1992 Northeast Pacific Chinook and Coho Workshop Boise,
Idaho.
1992
PY:
English
LA:
B (Book)
DT:
Chinook and coho salmon are concentrated in the western and central North Pacific
AB:
Ocean and along the Gulf of Alaska coast. Coho from Asia and western Alaska are
found further offshore than more southern stocks. Scale pattern analysis shows a
mixture of Asian and North American coho and chinook in the area of the former
high seas driftnet fisheries. Alaskan coho appear to make up the majority of the
driftnet coho catches, but these estimates differ somewhat from tag return data.
Alaskan chinook dominate in Bering Sea catches of chinook, but Asian fish are
predominant in catches south of the Aleutians. Parasite analysis of chinook
continental origins supports scale pattern results. From information on operations
of squid driftnet fisheries and the distribution of west coast coho and chinook, the
authors infer that these fisheries probably had only minor effects on west coast
coho and chinook stocks. New emphases in high seas salmon research will be
carrying capacity, growth and stock interactions.

TI:

1.2 Growth and Maturity
1.2.1
TI:

AU:
AF:
SO:
PY:
LA:
DT:
AB:

Long-term trends in the growth of sockeye salmon (Oncorhynchus nerka) from the
Chignik Lakes, Alaska.
Bumgarner, Joseph D.
Fisheries Research Institute WH-lO, University of Washington, Seattle, WA
98195, USA
1993
English
T (Thesis)
Sockeye scale collections from the Chignik Lakes were analyzed for the periods
1952-1992 for age 1.3 sockeye, and 1954-1992 for age 2.3 sockeye. Annual
growth zones on the scales were measured using the Optical Pattern Recognition
System (OPRS). Positive relationships between scale radius and body length were
found in both juvenile and adult scales. Growth trends between the two age groups
were similar. Noticeable increases in scale growth over time were observed for
freshwater residence, and in first and send year of ocean residence. Noticeable
decreases in scale growth were observed in the last few months at sea before
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returning to spawn. No trends in scale growth were observed in the plus growth,
third year of ocean residence, or the second year of freshwater residence in the 2.3
age group. Changes in the ocean and freshwater age compositions were found in
both age groups. First and second year marine growth were positively correlated
with Chignik run size. Second year marine growth was positively correlated with
numbers of sockeye (based on adult returns) that returned to Central Alaska and
Bristol Bay. Final spring growth was negatively correlated with numbers of
sockeye, indicating density-dependent growth. No density-dependent relationships
were observed for freshwater growth in either of the two lakes. Growth trends
recorded on the scales may be useful in predicting long-term changes in abundance
or environmental parameter.

1.2.2
11:
AU:
AF:
SO:
PY:
LA:
DT:
AB:

Decreasing Size Of North Pacific Salmon (Oncorhynchus sp.): Possible Causes
And Consequences

Bigler, B.
Wards, Cove Packing Company, P.O. Box C-5030, Seattle, Washington 981050300
Proceedings of the 17th Northeast Pacific Chinook and Coho Workshop,
Bellingham, Washington, March 1-3, 1995.
1995
English
B (Book)
As a consequence of wild stock management, artificial enhancement, and favorable
ocean conditions, the abundance of North Pacific salmon (Oncorhynchus sp.) has
nearly doubled during the period 1975-1993. As salmon population numbers have
increased, there has been growing evidence of regional decreases in average adult
size. The authors found that five species of North Pacific salmon are decreasing in
average body size on an oceanwide scale. With the exception of chinook salmon
populations in California and British Columbia, all populations and species of
Pacific salmon examined were found to be decreasing at rates ranging from only
detectable on a statistical level, to rates evident to fishery participants. Total salmon
production (harvest) has correlated well with environmental trends between 1925
and 1989, but the inverse relationship between population abundance and average
size during the period 1975-1993 indicates there is a limitation to the
salmon-sustaining resources of the ocean. The increased ocean survivorship and
expansion of enhancement programs in the late 1980s and early 1990s are probable
factors in the ocean-wide reduced size of salmon. The reduction in body size may
be contributing to the recent decline in abundance of Western Alaska chum salmon
popUlations, where large adult body size is considered essential to survivorship.
Among other size-related factors affecting reproductive success, reduced fecundity
and egg size, and pressure from a selective gear type may be acting in combination
to reduce survivorship of these populations and may represent the model portending
the impact of reduced body size on other populations.

1.2.3
11:
AU:
AF:
OA:
SO:

A review of size trends among North Pacific salmon (Oncorhynchus spp.)

Bigler,-B.S.
Wards Cove Packing Company, Box c-5030, Seattle, WA 98105, USA
Welch,-D.W. Helle,-J.H.
CAN.-J.-FISH.-AQUAT.-SCI.-J.-CAN.-SCI.-HALIEUT.-AQUAT. 1996 vol.
53, no. 2, pp.455-465
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PY:
LA:
DT:
AB:

NT:

1996
English
J (Journal-Article)
The abundance of North Pacific salmon (Oncorhynchus spp.) has nearly doubled
during the period 1975-1993. As salmon population numbers have increased, there
have been corresponding decreases in average adult size at return (maturity). As
nearly all the growth of Pacific salmon occurs in the ocean, the ocean plays an
important role in determining salmon abundance. It was found that 45 of 47 North
Pacific salmon populations, comprising five species from North America and Asia,
are decreasing in average body size. Total salmon production correlated well with
environmental trends between 1925 and 1989, but the inverse relationship between
population abundance and average size during the period 1975-1993 indicates that
there is a limitation to the salmon-sustaining resources of the ocean. The increased
ocean survivorship and expansion of enhancement programs in the 1980s and early
1990s are probable factors in the ocean-wide reduced size of salmon.
Inc!. 35 ref.

1.2.4
TI:

AU:
AF:

OA:
OA:
SO:
PY:
LA:
DT:
CO:
AB:

Characterizing the growth environment for juvenile pink and chum salmon in Prince
William Sound, Alaska
Cooney,-R.T.
Univ. Alaska Fairbanks, Inst. Mar. Sci., P.O. Box 757220, Fairbanks, AK
99775-7220, USA
Engle,-K. Milton,-J. Carter,-T. Sommerville,-M. Henderson,- T. Pellissier,-R.
Vansant,-J.
16. Northeast Pacific Pink and Chum Salmon Workshop, Juneau, AK (USA), 2426 Feb 1993
NORTHEAST-PACIFIC-PINK-AND-CHUM-SALMON-WORKSHOP.AlaskaUniv.,-Fairbanks-USA.-Alaska-Sea-Grant-Program 1994 pp. 17-30
1994
English
B (Book)
16. Northeast Pacific Pink and Chum Salmon Workshop, Juneau, AK (USA), 2426 Feb 1993
A consortium study linking the growth conditions for juvenile pink and chum
salmon to adult returns in Prince William Sound is based on continuously
monitoring ocean temperatures and weather, and seasonally measuring plankton
biomass. Satellite-linked oceanographic buoy technology and satellite-measured
ocean surface temperatures provide high resolution temporal and spatial thermal
histories for comparison with hatchery records of local weather and upper-layer
ocean temperatures. Measurements of some of these variables since 1981 afford a
means to assess differences within and between years for comparison with levels of
wild and hatchery pink and chum salmon production in Prince William Sound.

1.2.5
TI:

AU:
AF:

SO:

Simulated Ocean Growth and Prey Consumption for Maturing Pink Salmon Using
a Bioenergetics Model
Davis, N.D.
Fisheries Research Institute, WH-lO University of Washington, Seattle, WA
98195
Proceedings of the 17th Northeast Pacific Chinook and Coho Workshop,
Bellingham, Washington, March 1-3, 1995.
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PY:
LA:

DT:
AB:

1995
English
B (Book)
A bioenergetics model was used to examine pink salmon (Oncorhynchus
gorbuscha) ocean growth and prey consumption by combining field-based data
(sea-surface temperature, high-seas pink salmon food habits) and published data
(physiological parameters, prey energy density and digestibility). Simulation
results indicated that estimates of prey consumption and growth were sensitive to
sea-surface temperature and prey energy density. For a pink salmon to have a 150
g growth increment in 30 days, the mean daily ration had to increase by 37% from
2° to 12°C. Pink salmon consuming a diet with a high proportion of energy-dense
components, such as fish, required a small daily ration (1.79% body weight) to
attain a specific growth. At a constant 6.5°C sea-surface temperature, the estimated
maintenance ration for a 1300 g pink salmon was 8.0 g per day. A pink salmon
with a 250 g growth increment in 30 days required an estimated 35 g of prey per
day. When a constant daily ration (1.5%-2.5% range) was specified at several
temperatures, the estimated growth increment was 90 g to 208 gat 6.0°C and 23 g
to 128 g at 12.0°C. At the lowest ration (1.5% body weight), there was a 76%
decrease in growth from a lower (6.0°C) to an upper temperature (12.0 °C).
Independent field-based estimates of prey consumption have not been made for
maturing high-seas pink salmon, but other studies of sockeye (0. nerka) in nursery
lakes and juvenile coho (0. kisutch) and chinook (0. tshawytscha) salmon in
marine waters indicate that field and model estimates of consumption were similar
when the model was constrained by a fixed growth increment. The bioenergetics
model is a useful tool for fine-tuning data collection and for determining how small
changes in ration size, prey energy density and temperature can have a large
influence on estimates of salmon growth and prey consumption.

1.2.6
TI:

AU:
AP:
OA:
OA:
SO:
PY:
LA:

DT:
CO:
AB:

Size decreases in adult chum salmon
Helle,-J .H.
NMFS, Auke Bay Fish. Lab., 11305 Glacier Highway, Juneau, AK 99801, USA
Hoffman,-M.S.
16. Northeast Pacific Pink and Chum Salmon Workshop, Juneau, AK (USA), 2426 Feb 1993
NORTHEAST-PACIFIC-PINK-AND-CHUM-SALMON-WORKSHOP.AlaskaUniv.,-Fairbanks-USA.-Alaska-Sea-Grant-Program 1994 pp. 33-36
1994
English
B (Book)
16. Northeast Pacific Pink and Chum Salmon Workshop, Juneau, AK (USA), 2426 Feb 1993
Long term changes in size and age at maturity were monitored for two populations
of chum salmon (Oncorhynchus keta) in western North America. One population
was from Fish Creek, a tributary of the Salmon River that enters the ocean at the
head of Portland Canal near Hyder, Alaska. Chum salmon from Fish Creek are
known for their large size. Size and age samples were collected from this stream
from 1972 to 1992. The other population of chum salmon was from the Quilcene
National Fish Hatchery (US Fish and Wildlife Service) which is located on the
northwestern side of Hood Canal, near Quilcene, Washington. Size and age
samples were collected from chum salmon at this facility from 1973 to 1992.
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1.2.7
11:
Update on size decreases in adult chum salmon.
AU: Helle, J .H.
AP:
Alaska Fisheries Science Center, Auke Bay Laboratory National Marine Fisheries
Service 11305 Glacier Highway, Juneau, Alaska 9980l.
OA:
Hoffman, M.S.
SO:
Proceedings of the 17th Northeast Pacific Chinook and Coho Workshop,
Bellingham, Washington, March 1-3, 1995.
PY:
1995
LA:
English
DT:
B (Book)
AB:
At the last Pink and Chum Salmon Workshop, held in Juneau, Alaska in February
1993 the authors reported on the declining size of adult chum salmon in two
populations from North America from about 1980 through 1992. During the 1995
workshop, the authors updated the information on these two populations of chum
salmon through 1994. One population was from Fish Creek, a tributary of the
Salmon River near Hyder, Alaska, at the head of Portland Canal, which is bisected
by the boundary between Alaska and British Columbia. Fish Creek chum salmon
are known for their large size. Size and age samples have been collected from
chum salmon from this system from 1972-94. The other population of chum
salmon was from the Quilcene National Fish Hatchery (U.S. Fish and Wildlife
Service) on the Quilcene River which flows into Hood Canal near Quilcene,
Washington. Size and age samples were collected from chum salmon at this facility
from 1973-94.
Fish Creek chum salmon, both males and females, were small again in 1993 and 94
(Fig 1). Quilcene males and females dropped in size in 1993, but, increased
slightly in size in 1994 (Fig. 2). Both Fish Creek and Quilcene chums in the
1990's are 46% lighter in weight than they were in the 1970's. Along with the
decrease in size, both populations show an increase in age at maturity.
Asian chum salmon are also getting smaller and older. North American and Asian
chum salmon have also been increasing in abundance as they are getting smaller and
older. The marine environment has clearly been favorable for survival of chum
salmon; however, the significant decline in size suggests that we may be witnessing
density-dependence in growth.

1.2.8
11:
Size decline and older age at maturity of two chum salmon (Oncorhynchus keta)
stocks in western North America, 1972-92
AU: Helle,-J .H.
AP:
Auke Bay Lab., Alaska Fish. Sci. Cent., NMFS/NOAA, 11305 Glacier Hwy.,
Juneau, AK 99801-8626
OA:
Hoffman,-M.S.
CF:
Climate Change and Northern Fish Populations Conf., Victoria, BC (Canada),
19-24 Oct 1992
ED:
Beamish, RJ (ed)
SO:
CLIMATE CHANGE AND NORTHERN FISH POPULATIONS., 1995, pp.
245-260, CAN. SPEC. PUBL. FISH. AQUAT. SCI./PUBL. SPEC. CAN. SCI.
HALIEUT. AQUAT., no. 121
PY:
1995
LA:
English
DT:
B (Book); K (Conference)
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AB:

Two populations of chum salmon (Oncorhynchus keta) in western North America
were monitored for long-term changes in size and age at maturity. One population
was from Fish Creek, a tributary of the Salmon River at the head of Portland Canal
near Hyder, Alaska, where age and size samples were collected from 1972 to 1992.
Chum salmon from this stream are known for their large size. The second
population was from the Quilcene National Fish Hatchery on Hood Canal near
Quilcene, Wash., where age and size samples were collected from 1973 to 1992.
Both populations showed a significant decline in mean length at maturity of all age
groups, starting about 1980. The mean age at maturity for both populations
increased as growth decreased. Decreased size could be caused by changes in
oceanographic conditions, increased population density, or both.

1.2.9
TI:
Changing sex ratios during spawning migration of pink salmon in southeast Alaska
AU: Mathisen,-O.A.
AF:
Univ. Alaska Fairbanks, Div. Fish., 11120 Glacier Highway, Juneau, AK 99801,
USA
OA: Zheng,-Jie
OA:
16. Northeast Pacific Pink and Chum Salmon Workshop, Juneau, AK (USA), 2426 Feb 1993
SO:
NORTHEAST-PACIFIC-PINK-AND-CHUM-SALMON-WORKSHOP.AlaskaUniv.,-Fairbanks-USA.-Alaska-Sea-Grant-Program 1994 pp. 137-146
PY:
1994
LA:
English
DT:
B (Book)
CO:
16. Northeast Pacific Pink and Chum Salmon Workshop, Juneau, AK (USA), 2426 Feb 1993
AB: It is a well documented fact that the males of many salmonid fish populations are
the first to arrive on the spawning grounds. The obvious survival value is to insure
male gametes are available when the first eggs are being deposited. It is not well
established that parity of the sexes prevails among the fry. According to a Russian
paper by Persov (1964), males dominate in odd years and females in even years.
This has been observed both for hatchery-produced pink larvae and in natural
populations. However, the sample sizes were small, usually ranging from 200 to
500 specimens, and presumably taken once during the season and with great
variability from hatchery to hatchery. Until this has been verified, the authors shall
assume that there are the same number of males and females in populations of fry
migrating to the estuaries.
1.2.10
TI:
Selective skeletal fatty acid depletion in spawning Pacific pink salmon,
Oncorhynchus gorbuscha
AU: Phleger,-C.F.
AF:
Dep. BioI., San Diego State Univ., San Diego, CA 92182, USA
OA: Laub,-R.J. Wambeke,-S.R.
SO:
COMP.-BIOCHEM.-PHYSIOL.,-B 1995 vol. I11B, no. 3, pp. 435-439
PY:
1995
LA:
English
DT:
J (Journal-Article)
AB: Polyunsaturated fatty acids (PUFA) of the skeletal triacyglycerols of Pacific pink
salmon, Oncorhynchus gorbuscha, are preferentially depleted during spawning
migration. The vertebral centra (VC) triacyglycerol fatty acids of ocean prespawners
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are comprised of 24% w/w PUFA (mostly 20:5n-3 and 22:6n-3), whereas those of
post-spawners contain only 9%. There is also an increase in the relative amounts of
C sub(20) and C sub(22) monounsaturated fatty acids. The VC triacylglycerols of
ocean prespawners contain 8% 20:1 and 22:1 fatty acids, which rises to 21% in
river post-spawners. Neurocranial (NC) triacylglycerol fatty acids follow a similar
pattern, as do those in phospholipid. The skeletal triacylglycerol and phospholipid
fatty acids of ocean prespawning sockeye, O. nerka, chum, O. keta, and coho
salmon, O. kisutch, do not differ substantially from those of prespawning pink
salmon.

1.2.11
11:
Factors affecting marine growth of Bristol Bay sockeye salmon
AU: Rogers, D.E.
AF:
Fisheries Research Institute, WH-lO, University of Washington, Seattle, WA
98195, USA
OA:
Ruggerone, G.T.
SO:
FISHERIES RESEARCH 1993 vol. 118, pp. 89-103
PY:
1993
LA:
English
DT:
J (Journal-Article)
AB:
The growth of Bristol Bay sockeye salmon in freshwater and in the last few months
at sea is dependent on their abundance (a negative correlate) and the prevailing
water temperature (a positive correlate). In 1990 and 1991, the returning sockeye
salmon to Bristol Bay were unusually small relative to their abundances and
temperatures and this raised a concern for limited ocean carrying capacity because
other stocks of salmon were also very numerous in those years. However, the
inclusion of other stocks of sockeye salmon and the abundant runs Asian chum
salmon in a multiple regression analysis did not provide a better predictor of the
body size of Bristol Bay sockeye salmon. Growth increments of Nushagak Bay
sockeye salmon in their first and second years at sea (from scale measurements)
were correlated with temperatures but not with the abundances since 1975. The
growth increment in the third year of sea life was uncorrelated with temperature and
abundance but was correlated with final adult length. This suggests that concern
for carrying capacity limitations should be placed on the migratory routes of
returning adults when the fish are probably most concentrated and their growth
most limited by their food supply.
1.2.12
11:
Geographic variation in size and age of North American chinook salmon
AU: Roni,.P.
AF:
Washington Dep. Fish Wildl., 1000 Point Whitney Rd., Brinnon, WA 98320,
USA
OA:
Quinn,-T.P.
SO:
NORTH-AM.-J.-FISH.-MANAGE. 1995 vol. 15, no. 2, pp. 325-345
PY:
1995
LA:
English
DT:
J (Journal-Article)
AB:
Patterns of mean length and length at age were characterized and compared for 108
populations of chinook salmon Oncorhynchus tshawytscha located between 42 and
65 degree north latitude in western North America. Mean overall fish length in
populations ranged over 45.5 cm for adult males and 28.8 cm for females. Mean
length at a given marine age and freshwater life history type varied by up to 26 cm.
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Mean length at marine age did not differ between stream-type and ocean-type life
histories, which indicates that differences in size and date of ocean entry had little
effect on final size. Hatchery-reared fish were significantly smaller at a given age
than naturally produced fish. Chinook salmon from the Kenai, Kitsumkalum, and
Wannock rivers had the largest total mean lengths of the 108 populations, and were
also the largest at marine ages 4 and 5. These populations appear to represent
extremes in both body size and reproductive life history. There are many selective
advantages of large body size, but no consistent relationship was detected between
latitude or migration distance and length. Therefore, local adaptations of body size
in chinook salmon are probably the result of other factors in the freshwater portion
of their life history. This large variation in length among populations further
emphasizes the need for stock-specific fisheries management and nonselective
fisheries to protect unique stocks of chinook salmon and diversity within these
stocks.

1.2.13
11:
Genetic and Environmental Variation of Fitness Traits in Pink Salmon
AU: Smoker, W.W.
AF:
Division of Fisheries School of Fisheries and Ocean Sciences University of Alaska
Fairbanks Juneau Center
Juneau, AK 99801
OA: Gharrett, A.J.
SO:
Proceedings of the 17th Northeast Pacific Chinook and Coho Workshop,
Bellingham, Washington. March 1-3, 1995.
PY:
1995
LA:
English
DT:
B (Book)
AB: Body size, fecundity, and egg size are traits of salmon that are each known to be
positively related to fitness--to the number of offspring produced by an individual.
On average, fecundity and egg size are positively related to body size in populations
of pink salmon (Figure 1,2). The authors analyzed phenotypic variation of body
size, fecundity, and egg size within and among 119 full sib families of pink salmon
produced from randomly selected spawners at Auke Creek, in Juneau, AK
(analyses of body size: Smoker et al. in press; of fecundity and egg size in
preparation). The authors also estimated the regression of body size in offspring on
that in parents (Smoker et al. in press). These families were incubated in separate
containers, tagged with coded microwires, released as unfed fry to the sea and
recovered and measured as returning mature adults. Significant additive genetic
variation of length of males was indicated by significant variation between sires
(P<O.OOOl). Length of females mayor may not have been significantly due to
additive genetic variation (P<0.06). Heritability of length of males was moderate to
high, of length of females, low. Fecundity varied significantly between offspring
of different sires, indicating significant additive genetic variability of fecundity in
Auke Creek pink salmon (P<0.02). Heritability of fecundity was moderate to high.
Variation of egg size, however, was not significantly influenced by differences
between sires (P<0.35). Egg size varied significantly between offspring of
different females (p<0.0001), perhaps a consequence of interactive genetic
variation, an effect not estimable in the author's experiment (unpublished data).
Moderate to high heritability of length suggests that average lengths of offspring
would be correlated with average values of parents. However the regression of
mean lengths of offspring of those of their parents in Auke Creek pink salmon was
not significant (R 2 <0.03). These inconsistent indications of the extent of genetic
variability underlying variation of body size, one very high and one very low, may
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be explained by large environmental variation of body size from year to year. Mean
length of pink salmon in Auke Creek has varied from over 520 mm (mid-eye to
fork of tail) in the 1970's to less than 440 mm in the 1990's (personal
communication, S. G. Taylor, U.S. NMFS Auke Bay Laboratory, Juneau, AK
99801; Figure 3). The source of the variation has likely been environmental; there
is no evidence of plausible genetic selective factors acting on Auke Creek pink
salmon (e.g. size selective fishing).
1.2.14
11:
Genetic analysis of size in an anadromous population of pink salmon
AU: Smoker,-W.W.
AF:
Div. Fish., Sch. Fish. and Ocean Sci., Univ. Alaska Fairbanks, Juneau Cent.
Fish. and Ocean Sci., 11120 Glacier Highway, Juneau, AK 99801, USA
OA: Gharrett,-AJ. Stekoll,-M.S. Joyce,-J.E.
CF:
International Symposium on Genetics of Subarctic Fish and Shellfish, Juneau, AK
(USA), 17-19 May
1993
SO:
CAN. J. FISH. AQUAT. SCI., vol. 51, no. Supplement 1, pp. 9-15, 1994
PY:
1994
LA:
English
DT:
J (Journal-Article); K (Conference)
AB:

Variation of size, particularly among males, has a significant genetic basis in pink
salmon (Oncorhynchus gorbuscha) in Auke Creek, southeast Alaska. Heritability (h
super(2», based on variance components of 118 full sib - 59 paternal half sib
families of mature fish tagged as fry with coded micro wires, are higher in males (h
super(2) length: 0.8 plus or minus 0.3 (mean plus or minus SE); h super(2) weight:
0.6 plus or minus 0.2, based on sire effect) than in females (h super(2) length: 0.3
plus or minus 0.2; h super(2) weight: 0.4 plus or minus 0.2). Realized heritability
probably would be smaller because of environment variability between brood years
in factors affecting size and growth. Estimates based on regression of offspring
means on fathers' values are smaller (h super(2) length: 0.4 plus or minus 0.1 in
males; 0.2 plus or minus 0.1 in females; h super(2) weight: 0.0 in males and 0.1
plus or minus 0.1 in females). Estimates of genetic, environmental, and phenotypic
correlations of length and weight are all >0.7 (SEs <0.1). Estimates of genetic
correlation between length and day of migration from the sea are near 0.4 plus or
minus 0.2; estimates of environmental and phenotypic correlations between these
traits are smaller «0.2, SEs <0.1).

1.2.15
11:
Non-daily otolith increments and seasonal changes in growth of a pink salmon
(Oncorhynchus gorbuscha) population in Auke Bay, Alaska
AU: Volk,-E.C.
AF:
Washington State Dep. Fish., P.O. Box 43149, Olympia, WA 98504, USA
OA: Mortensen,-D.M. Wertheimer,-A.C.
CF:
16. Northeast Pacific Pink and Chum Salmon Workshop, Juneau, AK (USA),
24-26 Feb 1993
SO:
NORTHEAST PACIFIC PINK AND CHUM SALMON WORKSHOP., 1994,
pp.69-70
PY:
1994
LA:
English
DT:
B (Book)
AB:
Wild juvenile pink salmon (Oncorhynchus gorbuscha) outmigrating from Auke
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Creek, Alaska, were injected with coded-wire micro-tags and released into Auke
Bay to identify their date of marine entry and validate the use of post-release otolith
increments as a means to independently determine nearshore residence time.
Examination of pre-and post-release fish showed a distinctive transition check
corresponding to the time of marine entry, with well defined otolith increments
recorded after this transition. Otoliths from fish captured in the bay throughout the
outmigration season were analyzed to examine seasonal changes in growth during
the outmigration period and to test the hypothesis that otolith increments were
recorded with a daily periodicity.

1.3

Feeding Ecology

1.3.1
11:
Factors related to variability in feeding intensity of juvenile coho salmon and
chinook salmon.
AU: Brodeur,-R.D.
AF:
Alaska Fish. Sci. Cent., NOAAlNMFS, 7600 Sand Point Way NE, Seattle, WA
98115, USA
SO:
TRANS.-AM.-FISH.-SOC. 1992. vol. 121, no. 1, pp. 104-114
PY:
1992
LA:
English
DT:
J (Journal-Article)
AB:
Variations in the feeding intensity of juvenile coho salmon (Oncorhynchus kisutch )
and chinook salmon (0. tshawytscha ) collected in coastal waters of Washington
and Oregon were examined with respect to year, month, and area of collection and
to light intensity, chlorophyll concentration, zooplankton biomass, and salmon
abundance measured at the location of capture. There was no significant relation
between stomach contents and length for either species. Variations by year and
month (but not by area) of collection were significant for coho salmon. Area (but
not year and month) of collection was a significant variable for chinook salmon.
Chlorophyll concentration and light intensity contributed to the variability in feeding
intensity. Feeding intensity of coho salmon was also positively related to the
biomass of plankton in surface waters but not to the overall biomass throughout the
water column. Feeding success was not adequately described by anyone variable
examined.
1.3.2
11:
Feeding ecology of chum salmon fry (Oncorhynchus keta) in northern Prince
William Sound, AK - Evidence for opportunistic feeding.
AU: Massa, J.R.
AF:
University of Alaska Fairbanks, Institute of Marine Science, Fairbanks, Alaska
99775.
SO:
Proceedings of the 17th Northeast Pacific Chinook and Coho Workshop,
Bellingham, Washington, March 1-3, 1995.
PY:
1995
LA:
English
DT:
B (Book)
AB:
A two year study into the feeding ecology of chum salmon fry, Oncorhynchus keta,
in northern Prince William Sound, Alaska, demonstrated harpacticoid copepods and
chironomid insects to be dominant food items. Other prey taxa, notably calanoid
copepods, polychaete larvae, cladocerans and cirripeds were also important. An
examination of the IRI values for harpacticoids and insects revealed fluctuating

20
patterns for each season. Low IRI values for harpacticoids and/or insects coincided
with higher IRS values for calanoids, polychaetes, cladocerans and cirripeds. Tidal
advection modified prey fields via transportation of organisms. These findings
suggest an opportunistic feeding behavior for chum fry based on prey availability.
It is suggested that early out migrating chum fry prefer tidal mudflats, a substrate
where harpacticoids and insects are prevalent.

1.3.3
TI:
AU:
AF:
SO:
PY:
LA:
DT:
AB:

Juvenile pink and chum salmon use of estuarine habitat in northern Cook Inlet,
Alaska.
Moulton, L.L.
MJM Research, 5460 NE Tolo Rd, Bainbridge Island, W A 98110.
Proceedings of the 17th Northeast Pacific Chinook and Coho Workshop,
Bellingham, Washington, March 1-3, 1995.
1995
English
B (Book)
In June and July 1993, juvenile salmon were captured with a surface townet in the
northern portion of Cook Inlet, a glacially-turbid estuary. Hydro acoustic sampling
indicated that most of the fish targets were in the top two meters of the water
column. Many of the pink salmon juveniles moved rapidly out of the sampling area
in June, although the residence period in northern Cook Inlet extended into
mid-July. Chum salmon utilized the northern Cook Inlet region more than any
other species of salmon, and were widely distributed throughout the study area by
July. Diets of juvenile pink and chum salmon in June were similar to those
reported in other studies, with Calanoid copepods, fish larvae and other
zooplankton being abundant. Drift insects were an important part of the chum
salmon diet in June, and dominated the diet in July. The heavy feeding on drift
insects was likely a response to the high turbidities, which likely reduced feeding
efficiency and induced a near-surface orientation. Apparent growth in chum salmon
juveniles was within the reported range for other regions. During July, both chum
and pink salmon juveniles rearing in northern Cook Inlet were achieving growth
and condition comparable to those of Prince William Sound--a nearby clear water
system.

1.3.4
TI:

The feeding ecology and growth of juvenile pink salmon (Oncorhynchus
gorbuscha) in Prince William Sound, Alaska

AU:
AF:
SO:
PY:
LA:
DT:
AB:

Parker, D.G.
University of Alaska Fairbanks, Institute of Marine Science, Fairbanks, Alaska
99775.
Proceedings of the 17th Northeast Pacific Chinook and Coho Workshop,
Bellingham, Washington, March 1-3, 1995.
1995
English
B (Book)
Juvenile pink salmon were sampled during out migration from Prince William
Sound to the Gulf of Alaska in 1993 and 1994 in order to detail feeding preferences
and growth patterns. Samples from the upper sound were collected in and around
Unakwik Inlet, while data from the lower sound were gathered from sites in the
passages surrounding Evans Island. Calanoid copepods dominated the
zooplankton community and stomach contents in both areas. When food items
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.were scarce, the pink smolts were observed to concentrate in areas of micro scale
eddies and current shear lines. Apparent growth rates varied from 2.1 % bwt/d in
the upper sound to between 4.7 and 8.2% bwt/d in the lower sound. Data suggests
temperature dependent growth with little growth occurring until sea surface
temperatures surpass 4 C.

1.3.5
TI:
A comparison of diets and apparent growth rates for juvenile pink and chum salmon
collected in Prince William Sound, Alaska
AU: Parker,-D.
AF:
Univ. Alaska Fairbanks, Inst. Mar. Sci., P.O. Box 757220, Fairbanks, AK
99775-7220, USA
OA: Massa,-J.
OA:
16. Northeast Pacific Pink and Chum Salmon Workshop, Juneau, AK (USA), 2426 Feb 1993
SO:
NORTHEAST-PACIFIC-PINK-AND-CHUM-SALMON-WORKSHOP.AlaskaUniv.,-Fairbanks-USA.-Alaska-Sea-Grant-Program 1994 pp. 1-16
PY:
1994
LA:
English
DT:
B (Book)
CO:
16. Northeast Pacific Pink and Chum Salmon Workshop, Juneau, AK (USA), 2426 Feb 1993
AB:
From early May through July 1, 1992, juvenile pink and chum salmon were
collected in Jonah Bay and at three locations near Evans Island as part of the
Cooperative Fisheries and Oceanographic Studies (CFOS) project. Habitats
sampled included low gradient beaches, medium gradient coves and steep gradient
fjords. Fry were captured with dipnets, beach seines, and a small-mesh purse
seine. The stomachs of 777 fry were examined in a laboratory setting on site to
elucidate food preferences. Calanoid copepods dominated both the total number and
biomass of the pink salmon stomachs, whereas harpacticoid copepods and insects
were more characteristic of chum stomachs. Apparent growth rates were obtained
from measures of blotted fresh weight determined over the course of the sampling
period. In Jonah Bay, both pink and chum fry exhibited growth rates of only 2.0%
bwtd super(-l). Older fry captured near Evans Island exhibited apparent growth
rates ranging between 5.2 and 7.8% bwtd super(-l). These differences are
discussed in relation to the outmigration process, food sources, and changes in
ocean temperature.
1.3.6
TI:
Acoustic assessment of nekton and plankton along the migratory routes of pink
salmon Oncorhynchus gorbuscha and Pacific herring Clupea harengus paUasi in
Prince William Sound, Alaska, USA
AU: Thomas,-G.L.
AF:
Prince William Sound Sci. Cent., P.O. Box 705, Cordova, AK 99574, USA
OA:
Kirsch,-J.
OA: ICES Int. Symp. on Fisheries and Plankton Acoustics, Aberdeen (UK), 12-16 Jun
1995
SO:
ICES-INTERNATIONAL-SYMPOSIUM-ON-FISHERIES-AND-PLANKTONACOUSTICS-HELD-IN-ABERDEEN-12-16-JUNE-1995. 1995 vp
PY:
1995
LA:
English
DT:
B (Book); K (Conference); Y (Summary)
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co:
AB:

NT:

ICES Int. Symp. on Fisheries and Plankton Acoustics, Aberdeen (UK), 12-16 Jun
1995
A major collaborative effort to monitor and model ecological conditions along the
migratory routes of pink salmon (Oncorhynchus gorbuscha) and Pacific herring
(Clupea harengus pallasi) in Prince William Sound commenced in 1994. The
monitoring program integrates several emerging acoustic and optical technologies to
acquire and process physical and biological data. Global-Positioning Satellite
(GPS) linked, dual beam and digital sonars with frequencies ranging between 70
kHz and I MHz are being used in conjunction with an Optical Plankton Counter
(OPC), Acoustic Doppler Continuous Profiler (ADCP) and a variety of physical
sensors, trawls, purse seines and plankton nets to measure density and distribution
of predator and prey populations and the physical conditions. Climate and tidaldriven, prey-switching and predator redistribution hypotheses are being evaluated
with respect to survival and growth of the salmon and herring.
Summary only.

1.3.7
TI:
Juvenile sockeye salmon (Oncorhynchus nerka) predation on Bering Sea red king
crab (Paralithodes camtschaticus) larvae as a cause of recruitment variation
AU: Wespestad,·V.G.
AF:
Resour. EcoL and Fish. Manage. Div., Alaska Fish. Sci. Cent., Bin C15700,
Bldg. 4, 7600 Sandpoint WY NE, Seattle, WA 98115, USA
OA:
Livingston,-P.A. Reeves,-J.E.
OA:
Counc. Meet. of the Int. Counc. for the Exploration of the Sea, St. John's
(Canada), 22-30 Sep 1994
SO:
COPENHAGEN-DENMARK ICES 1994 17 pp.
ST:
ICES-COUNCIL-MEETING-PAPERS.
PY:
1994
LA:
English
DT:
B (Book); K (Conference)
CO: Counc. Meet. of the Int. Counc. for the Exploration of the Sea, St. John's
(Canada), 22-30 Sep 1994
AB:
Eastern Bering Sea red king crab (Paralithodes camtschaticus) underwent a dramatic
decline in abundance in the early 1980s, and has remained at low levels of
abundance. The so called red king crab crash was largely predicted by researchers
as being due to the passing of a strong year-class. However, other factors such as
increased predation, handling mortality, and disease may have accelerated the
decline. The catch history and survey results show two peaks in red king crab
abundance, one in the 1960s and another in the 1970s. Both of these are coincident
with minimum levels of sockeye salmon (Oncorhynchus nerka) abundance.
Sockeye salmon exhibited a regular 4 year cycle in abundance until the late 1970s
when they greatly increased in abundance and have remained at high levels with
reduced interannual variation in abundance. The 1980s increase in sockeye salmon
abundance correlates with the observed low recruitment of red king crab. These
correlations lead us to hypothesize that predation by juvenile sockeye salmon
migrating from natal rivers along the eastern Bering Sea coast to the North Pacific
Ocean as a potential factor influencing eastern Bering Sea red king crab larval
survival. The sockeye migration route transects the main concentration of red king
crab zoea in the southeastern Bering Sea. Little direct observation of predation by
juvenile sockeye salmon on red king crab larvae are available for the eastern Bering
Sea. Sockeye predation on king crab larvae was simulated using observed predation
rates from other areas and a temperature modified trophodynamic model to
investigate the relationship between juvenile sockeye predation and red king crab
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NT:

2.
2.1

abundance. The results of the model show that sockeye salmon predation can
significantly reduce zoea abundance when salmon abundance is high and zoea
abundance is low.
Bibliogr.: 28 ref. Referred to also as: Theme Session on Pelagic Fish and Plankton
Interactions in Marine Ecosystems
Population Dynamics
Abundance, Monitoring, and Forecasting

2.1.1
11:
Status of Pacific salmon and steelhead escapements in southeastern Alaska
AU: Baker,.T.T.
AF:
Fisheries Division, School of Fisheries and Ocean Sciences, University of Alaska,
Fairbanks, AK, USA
OA: Wertheimer, AC; Burkett, RD; Dunlap, R; Eggers, DM; Fritts, EI; Gharrett, AJ*;
Holmes, RA; Wilmot, RL
SO:
FISHERiES, vol. 21, no. 10, pp. 6-19, 1996
PY:
1996
LA:
English
DT:
J (Journal-Article)
AB:
The authors evaluated the status of Pacific salmon and steelhead (Oncorhynchus
mykiss) in southeastern Alaska. Of 9,296 spawning aggregates identified in this
region, some data were available for 4,009 (43%), and 928 (10%) had sufficient
information to analyze for escapement trend. Of those analyzed, 333 (36%) were
increasing, 556 (60%) were stable, 37 (4%) were declining, and 2 « 1%) showed
precipitous de~lines. The authors evaluated risk of extinction of spawning
aggregates using criteria similar to surveys outside Alaska. The authors rated 918
(99%) at no or low risk, 8 (similar to 1%) at moderate risk, and 2 « 1%) at high
risk. No spawning aggregates were identified as extinct based on the author's
evaluation of escapement data dating back to 1960. Prior to 1960, two spawning
aggregates, one sockeye salmon (0. nerka) and one chum salmon (0. keta), were
identified as extinct based on responses to a postal questionnaire. The Alaska
Department of Fish and Game grouped spawning aggregates into management units
for each species. Management units vary in number and size for each species. Of
141 management units defined, 129 (92%) had enough information to evaluate; all
had stable or increasing escapement trends. However, escapement data for this
study had limitations for two reasons. First, monitoring spawning aggregates for
escapement in all spawning locations in southeastern Alaska is impractical;
interpretations are based instead on estimates of key indicator streams (usually
commercially important runs) in the region. Second, most escapement estimates are
based on aerial surveys rather than more accurate methods such as weirs or sonar
estimates. The author's results, based on the limited data, indicated that Pacific
salmon in the region were generally in good health at two levels of salmon
popUlation structure: spawning aggregates and management units. The small
amount of escapement data for steel head precludes a generalization about their
status and overall health.
2.1.2
11:
Extinction probabilities and delisting criteria for Pacific salmonids
AU: Botsford,·L. W.
AF:
Dep. Wildl. and Fish. BioI., Univ. California, Davis, CA 95616, USA
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OA:
SO:
PY:
LA:

DT:
CO:
AB:

Colloquium on Endangered Pacific Salmonids, Bodega Bay, CA (USA), 8-12 Sep
1993
CONSERV.-BIOL. 1994 vol. 8, no. 3, pp. 873-875
1994
English
J (Journal-Article); K (Conference)
Colloquium on Endangered Pacific Salmonids, Bodega Bay, CA (USA), 8-12 Sep
1993
As the number of Pacific salmon runs being considered for listing under federal and
state endangered species laws increases, there will be an increasing need for
effective means of estimating probabilities of their extinction. Probabilities of
extinction under various conditions can be used to: (1) assess the current status. of
runs, (2) plan strategies for population recovery, and (3) specify criteria for
complete recovery and consequent delisting. The models used for these calculations
should be based on life history data (age-specific survivals and fecundities) and
information on their density dependence as well as environmental dependence.

2.1.3
TI:
Robust harvest policies for Pacific salmon fisheries
AU: Eggers,·D.M.
AF:
Alaska Dep. Fish and Game, Juneau, AK, USA
OA:
Int. Symp. on Management Strategies for Exploited Fish Populations: 10. Lowell
Wakefield Fisheries Symp., Anchorage, AK (USA), 21-24 Oct 1992
SO:
PROCEEDINGS-OF-THE-INTERNATIONAL-SYMPOSIUM-ONMANAGEMENT-S TRATEGIES-FOR-EXPLOITED-FISH-POPULATIONS:OCTOBER-21-24,-1992,-ANCHORAGE,-ALASKA. Kruse,-G.;Eggers,D.M.;Marasco,-R.J.;Pautzke,-C.;Quinn,-T .J.,II-eds. 1993 pp. 85-106
PY:
1993
LA:
English
DT:
B (Book); K (Conference)
CO:
Int. Symp. on Management Strategies for Exploited Fish Populations: 10. Lowell
Wakefield Fisheries Symp., Anchorage, AK (USA), 21-24 Oct 1992
AB:
The robustness of the constant escapement and constant harvest rate policies with
respect to management error was examined for Pacific salmon fisheries. A
stochastic computer simulation model based on Ricker-type spawner-return
dynamics with log normal deviation in return per spawner and a single age-at-return
was used to compute average catch, average run, average natural logarithm of catch
(LC), and average coefficient of variation of catch (CV catch) expected under the
constant escapement, constant escapement within a range, and constant harvest rate
exploitation strategies. Computer simulations were conducted to examine the
response of catch, run, LC, and CV catch under these harvest policies for various
stock productivity, levels of management error expressed as the deviation from
desired escapement levels or harvest rate depending on the harvest policy, and
whether the stock productivity parameters are known or learned from the emerging
data. With perfect management, the average catch, average run, and average CV
catch expected under the constant escapement strategy were slightly higher, and
average LC was slightly lower than those expected under the constant harvest rate
strategy.
2.1.4
TI:
Time series analysis forecasts for sockeye salmon (Oncorhynchus nerka) in the
Egegik, Naknek, and Kvichak rivers of Bristol Bay, Alaska.
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AU:
AF:
SO:
PY:
LA:

DT:
AB:

2.1.5
11:
AU:
AF:
OA:
SO:
PY:
LA:

DT:
CO:
AB:

NT:

Farley, -E.V.
University of Alaska Fairbanks, Juneau Center School of Fisheries and Ocean
Sciences, Juneau, Ak 99801, USA
1996
English
T (Thesis)
This thesis incorporates univariate and multivariate transfer function time series
models to forecast sockeye salmon (Oncorhynchus nerka) returns in Egegik,
Naknek and Kvichak Rivers in Bristol Bay, Alaska. The objective is to determine
if the addition of biotic variables including escapement, sibling, and smolt (Kvichak
only) data produce more accurate, less biased forecasts than univariate models. A
secondary objective compares time series model forecasts with Alaska Department
of Fish and Game (ADF&G) forecasts to determine if time series model forecasts
are less biased and more accurate than ADF&G forecasts. The results indicate that
escapement and sibling data are important for forecasting returns in all three river
systems. Time series forecasts are more accurate and less biased than ADF&G
forecasts for Egegik, similar in Naknek, and more biased and less accurate in
Kvichak. The 1996 time series model forecasts for Egegik, Naknek, and Kvichak
are 18.549, 5.994, and 15.867 million respectively.

Marine fish enhancement: Concepts and concerns for artificial propagation
Flagg,-T.A.
Northwest Fish. Sci. Cent., Natl. Mar. Fish. Serv., Seattle, W A, USA
Marine Fish Culture and Enhancement, Seattle, WA (USA), 4-6 Oct 1993
MARINE-FISH-CULTURE-AND-ENHANCEMENT. Nosho,-T.;Freeman,-K.eds. Washington-Univ.,-Seattle-USA.-Sea-Grant-Program SEATTLE,-WA-USA
W ASHINGTON-SEA-GRANT-PROGRAM 199459 pp
1994
English
B (Book); K (Conference)
Marine Fish Culture and Enhancement, Seattle, WA (USA), 4-6 Oct 1993
Pacific salmon hatcheries are the most prominent example of fish culture for marine
fish enhancement. For the most part, salmon hatcheries have been successful in
producing fish for recreational and commercial fisheries and for restocking areas
where runs have been wiped out. Unfortunately, reliance on hatcheries historically
has been viewed as appropriate compensation for habitat loss. This philosophy
often has worked to the detriment of wild stocks by tacitly condoning
environmental degradation and worsening decline through overexploitation in
mixed-stock fisheries.
AIC SH163.M37 1994

2.1.6
TI:
Oregon coastal natural coho salmon abundance monitoring: an evaluation of past
methodologies and implications to ocean fishery management.
AU: Jacobs, S.E.
AF:
Oregon Department of Fish and Wildlife 850 S.W. 15th Street Corvallis, Oregon
97333
OA:
Cooney, C.X.
SO:
Proceedings of the 1992 Northeast Pacific Chinook and Coho Workshop, Boise,
Idaho. September 28-30, 1992.
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PY:
LA:
DT:
AB:

1992
English
B (Book)
Naturally produced coho salmon (Oncorhynchus kisutch) in Oregon coastal
watersheds are the cornerstone of regional ocean salmon fisheries management.
These stocks, referred to as Oregon coastal natural (OCN) coho, originate from
coastal basins south of the Columbia River to the Oregon-California border. Ocean
salmon fisheries off Oregon and California are regulated to achieve a specific
escapement goal for OCN coho through the structuring of harvest quotas. Integral
to this management program is the need for an accurate means of predicting OCN
recruitment and estimating OCN spawning escapement. The Oregon Department of
Fish and Wildlife (ODFW) has indexed the status of OCN stocks since 1950 by
conducting spawning surveys. These surveys have provided the only direct
measure of OCN abundance and therefore have been the basis of absolute
recruitment and escapement estimates.
In 1990, ODFW began a study aimed at improving OCN abundance estimates. The
goal of this study is to conduct a statistically based survey program along-side the
traditional survey program, to assess estimation precision and bias associated with
estimates obtained from traditional survey counts. The study incorporates a
stratified random sampling design. Preliminary results indicate that OCN
abundance estimates derived from traditional spawning surveys are substantially
inflated. Implications of these findings to current quota management programs for
ocean salmon fisheries are discussed.

2.1. 7
TI:

AU:
AF:
OA:
OA:
SO:
PY:
LA:
DT:
CO:
AB:

Predicting northern southeast Alaska pink salmon returns by early marine scale
growth
Jaenicke,-H.W.
NMFS, Auke Bay Fish. Lab., 11305 Glacier Highway, Juneau, AK 99801, USA
Jaenicke,-M.J. Oliver,-G.T.
16. Northeast Pacific Pink and Chum Salmon Workshop, Juneau, AK (USA), 2426 Feb 1993
NORTHEAST-PACIFIC-PINK-AND-CHUM-SALMON-WORKSHOP. AlaskaUniv.,-Fairbanks-USA.-Alaska-Sea~Grant-Program 1994 pp. 97-110
1994
English
B (Book)
16. Northeast Pacific Pink and Chum Salmon Workshop, Juneau, AK (USA), 2426 Feb 1993
Pink salmon (Oncorhynchus gorbuscha) experience the major part of their total
marine mortality during their first months in estuarine or coastal waters (Parker
1968). Predation is considered a major cause of mortality among fishes, particularly
when they are young and are vulnerable to predators at a specific critical size stage
(Shepherd and Cushing 1980). Predators often fed selectively on smaller Pacific
salmon (Oncorhynchus spp.) juveniles (Parker 1971, Karpenko 1984, Hargreaves
and LeBrasseur 1985), thus larger, faster growing salmon will have a higher
probability of surviving.

2.1.8
TI:

AU:

Status and importance of stocks in the Pacific salmon resource.
Lichatowich,-J.
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AF:
Ok
SO:
PY:
LA:

DT:
CO:
AB:

NT:

Consultant, Sequim, W A, USA
65. Annu. Meet., Northwest Science Association, Bellingham, W A (USA), 24-28
Mar 1992
NORTHWEST-SCI. 1992. vol. 66, no. 2, p. 107
1992
English
J (Journal-Article); K (Conference); Y (Summary)
65. Annu. Meet., Northwest Science Association, Bellingham, W A (USA), 24-28
Mar 1992
Species of Pacific salmon (Oncorhynchus) are comprised of locally adapted stocks.
The American Fisheries Society has identified at least 106 stocks that have become
extinct. In addition, 101 stocks are at high risk and 58 stocks are at moderate risk of
extinction. Another 54 stocks are of special concern. Habitat damage is the most
important cause of the decline.
Abstract only.

2.1.9
TI:

AU:
AF:
Ok

SO:
PY:
LA:

DT:
CO:
AB:

Forecasting adult returns of hatchery reared chum salmon
Linley,-T.
Northern Southeast Regional Aquaculture Assoc., 1308 Sawmill Creek Rd., Sitka,
AK 99835, USA
16. Northeast Pacific Pink and Chum Salmon Workshop, Juneau, AK (USA), 2426 Feb 1993
NORTHEAST-PACIFIC-PINK-AND-CHUM-SALMON-WORKSHOP.AlaskaUniv.,-Fairbanks-USA.-Alaska-Sea-Grant-Program 1994 pp. 123-130
1994
English
B (Book)
16. Northeast Pacific Pink and Chum Salmon Workshop, Juneau, AK (USA), 2426 Feb 1993
Returns of chum salmon to terminal area have averaged 451,000 over the period of
operation (i.e. 1980-1992). The 1992 harvest of 924,000 represented 20% of the
total chum salmon catch for the southeast region, and had a direct value of
approximately $3,500,000. Because of its importance to the commercial fishery,
predicting return size has been an integral part of the hatchery program. The need
for improved forecast accuracy, however, has increased in recent years because
NSRAA pays for the program entirely through cost recovery operations, which
reduces the number of fish available for commercial harvest Equitable allocation of
the resource among salmon producers and the fishing industry is an important
function of the private, non-profit (PNP) hatchery program, and NSRAA is firmly
committed to achieving this objective. This paper identifies the factors which
contribute to adult production and outlines the approach used to forecast annual
returns.

2.1.10
TI:
Forecasting run-timing and abundance of migrating adult pink salmon using sex
ratio information
AU: McKinstry, .. C.
AF:
Univ. Washington, 802 Green St. #E3, Durham, NC 22701, USA
Ok
16. Northeast Pacific Pink and Chum Salmon Workshop, Juneau, AK (USA), 2426 Feb 1993
SO:
NORTHEAST-PACIFIC-PINK-AND-CHUM-SALMON-WORKSHOP.Alaska-
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PY:
LA:

DT:
CO:

AB:

Univ.,-Fairbanks-USA.-Alaska-Sea-Grant-Program 1994 pp. 131-136
1994
English
B (Book)
16. Northeast Pacific Pink and Chum Salmon Workshop, Juneau, AK (USA), 2426 Feb 1993
Fishermen and fishery managers have long observed larger numbers of male adult
pink salmon (Oncorhynchus gorbuscha) during the first half of the run,
complemented by larger numbers of females during the second half. From this
phenomenon, a general rule-of-thumb has emerged within the fishery which
suggests that: (1) When the catches are showing more males than females, the run
is considered less than half over. (2) When the catches are showing equal numbers
of males and females, the run is considered near its mid-point. (3) When catches are
showing more females than males, the run is considered more than half over. The
utility of using sex-ratio data as a tool in forecasting the run-timing and abundance
of adult pink salmon in-season is explored through the analysis of purse-seine
fishery data collected by the Alaska Department of Fish and Game (ADF&G) from
commercial fishing district 104 in southeastern Alaska.

2.1.11
11:
Recent advances in coded wire and visible implant tagging technology
AU: Moberly,·S.A.
AF: North West Marine Technology Inc., Seattle, WA 98199-0488, USA
OA:
19. Annu. Conf. and Workshop. Australian Society for Fish Biology, Victor
Harbour, S.A. (Australia), 12 Aug 1992
SO:
NEWSL.-AUST.-SOC.-FISH-BIOL. 1992 vol. 22, no. 2, p. 43
PY:
1992
LA:
English
DT:
J (Journal-Article); K (Conference); Y (Summary)
CO:
19. Annu. Conf. and Workshop. Australian Society for Fish Biology, Victor
Harbour, S.A. (Australia), 12 Aug 1992
AB:
The advantages of coded wire tags (CWTs) were quickly recognized by Pacific
salmon Oncorhynchus spp. managers and resulted in, what has been described as,
the largest zoological marking experiments in history. Successful use of CWTs in
other species developed more slowly but now includes more than 20 families of
fishes, various decapod crustaceans and some other invertebrates. Traditional uses
of CWTs have involved batch marks that are excised from harvested animals. Tag
codes are now available that identify individuals and methods have been and are
being developed that allow recovering CWTs without harming the host. New
detection equipment provides the opportunity for identification based only on the
anatomical location of CWTs. Growing concerns over the status of wild stocks of
Pacific salmon and their mixed stock harvest has stimulated research into new mass
marking techniques that will aid fisheries managers and facilitate development of
selective fishing methods.
NT:
Summary only.
2.1.12
11:
Evaluation of the harvest management strategies applied to sockeye salmon
populations of Upper Cook Inlet, Alaska, using run reconstruction analysis
AU: Mundy,.P.R.
AF: Columbia River Inter-Tribal Fish Commission, Lake Oswego, OR, USA
OA:
English,-K.K. Gazey,-W.J. Tarbox,-K.E.
OA:
Int. Symp. on Management Strategies for Exploited Fish Populations: 10. Lowell
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SO:

PY:
LA:
DT:
CO:
AB:

Wakefield Fisheries Symp., Anchorage, AK (USA), 21-24 Oct 1992
PROCEEDINGS-OF-THE-INTERNATIONAL-SYMPOSIUM-ONMANAGEMENT-STRATEGIES-FOR-EXPLOITED-FISH-POPULATIONS:OCTOBER-21-24,-1 992,-ANCHORAGE,-ALASKA. Kruse,-G.;Eggers,D.M.;Marasco,-R.J.;Pautzke,-C.;Quinn,-T .J.,II-eds. 1993 pp. 107-139
1993
English
B (Book); K (Conference)
Int. Symp. on Management Strategies for Exploited Fish Populations: 10. Lowell
Wakefield Fisheries Symp., Anchorage, AK (USA), 21-24 Oct 1992
The current management strategy applied to regulate the harvest of sockeye salmon,
Oncorhynchus nerka, in Upper Cook Inlet employs variable fishing time and area to
attain a fixed range of escapement objectives. Run reconstructions for 1979-1988
show substantial variation in the magnitude and timing of peak migration into
Upper Cook Inlet. The combination of 4-7 days residence times and large numbers
of fish entering Upper Cook Inlet sometimes have resulted in more than a million
sockeye salmon being available for harvest. Total annual harvest rates have varied
from 51% (1979) to 81% (1988), with an annual average of 68%. The research
suggests that stock composition estimates of the three major stocks should be
obtained for each major drift and setnet fishery in the Central District, drift fisheries
south of Kalgin Island should be used early in the year, the Nikiski to Ninilchik
corridor drift net fishery seems to limit harvests of Susitna fish, and the East
Forelands to Cape Ninilchik drift corridor fishery should receive further evaluation.

2.1.13
TI:
AU:
AF:

SO:
PY:
LA:
DT:
AB:

A review of capture techniques for adult anadromous salmonids
Schroeder,-R.K.
Oregon Dep. Fish and Wildl., 2501 S.W. First Ave., P.O. Box 59, Portland, OR
97207, USA
INF.-REP.-FISH-DIV.-OREGON-DEP.-FISH-WILDL. 1996 no. 96-5, 82 pp
1996
English
R (Report)
Many techniques for capturing adult salmon and steelhead have been tried in the
Pacific Northwest. A general overview of some capture techniques covered in this
report is presented in Table 1. Measured costs and capture rates are given where
available. Subjected estimates are also given and are based on information in the
literature or from communication with experienced biologists. Because the
effectiveness of a capture method depends on many factors such as the purpose of
capturing fish, it cannot be measured solely by the capture rate. For example, if the
purpose of capturing fish was to collect fish for a brood stock program, a method
that had a low catch rate might be adequate.

2.1.14
TI:
A summary of 1982-1991 harvests, escapements, migratory patterns, and marine
survival rates of coho salmon stocks in Southeast Alaska
AU: Shaul,-L.D.
AF:
Alaska Dep. Fish Game, Commercial Fish. Manage. Dev., P.O. 20, Douglas, AK
99824, USA
SO:
ALASKA FISH. RES. BULL., vol. 1, no. 1, pp. 10-34, 1994
PY:
1994
LA:
English
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DT:
AB:

J (Journal-Article)
Wild juvenile coho salmon Oncorhynchus kisutch were coded wire tagged in three
Southeast Alaska streams: Berners River, Ford Arm Lake, and Hugh Smith Lake.
Returning adults were enumerated and sampled to estimate total escapement, fishery
contribution, removal rates, migratory patterns, age structure, and survival rates.
The primary purpose of the program was to index fishery harvest rates and patterns
and determine factors affecting adult production. The estimated average harvest rate
for the three indicator stocks by the Alaska troll fishery during the 1982-90 was
relatively stable, ranging from a low of 38.1% in 1988 to a peak of 55.0% in 1989.
The average harvest rate estimate for the Alaska troll fishery by stock was 47.5%
for the Berners River, 52.3% for Ford Arm Lake, and 36.4% for Hugh Smith
Lake. The average for all stocks and all years was 44.9%. Recent results continue
to support earlier conclusions about the relative stability of coho production from
some lake systems and the important effect of marine survival rates on adult
production. Determination of spawner-recruit relationships for the Hugh Smith
Lake stock and the other indicator stocks was not possible.

2.1.15
11:
Assessment of adult salmon in near-surface waters of Cook Inlet, Alaska
AU: Tarbox,-K.E.
AF:
Alaska Dep. Fish Game, 34828 Kalifornsky Beach Rd., Soldotna, AK, USA
OA: Thorne,-R.E.
OA: ICES Int. Symp. on Fisheries and Plankton Acoustics, Aberdeen (UK), 12-16 Jun
1995
SO:
ICES-INTERNA110NAL-SYMPOSIUM-ON-FISHERIES-AND-PLANKTONACOUS11CS-HELD-IN-ABERDEEN-12-16-JUNE-1995. 1995 vp
PY:
1995
LA:
English
DT:
B (Book); K (Conference); Y (Summary)
CO: ICES Int. Symp. on Fisheries and Plankton Acoustics, Aberdeen (UK), 12-16 Jun
1995
AB: Important commercial fisheries occur in the marine and estuarine waters of Upper
Cook Inlet management area in south-central Alaska as adult Pacific salmon return
to spawning in their natal rivers. The most valuable harvests occur on sockeye
salmon, Oncorhynchus nerka, runs to the Kenai, Kasilof and other regional rivers.
Fisheries management has been based on commercial catches, a test fishing index,
acoustic counts of the fish in the rivers, and run timing models. However, when
run sizes are too low for the fishery to operate, managers require alternate
information. Acoustic techniques potentially provide a fishery independent measure
of run size. However, the near-surface orientation of these fish preclude a
conventional down-looking acoustic approach. Investigations of the feasibility of
acoustic estimates were made during July 1992, 1993 and 1994. The 1992 study
concentrated on various approaches to the near-surface boundary problem,
including fixed up-looking, paravaned up-looking and side-looking. Only sidelooking techniques achieved sufficient sample coverage to provide a viable
assessment. During 1993 and 1994, comparisons were made between side-looking
assessments and ground truth information, the detection efficiency of the sidelooking system was investigated as a function of sea state and bottom depth, and
three district wide-surveys were conducted for comparison with abundance
information from the fisheries data. The results of the three surveys indicated that
the acoustic techniques are a viable alternative to the traditional fisheries-based
management approach.
NT:
Summary only.
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2.1.16
11:
A run reconstruction of the wild pink: salmon fishery in Prince William Sound
AU: Templin,-W.D.
AF:
Univ. Alaska Fairbanks, Div. Fish., 11120 Glacier Highway, Juneau, AK 99801,
USA
OA:
Quinn,-T.J.,II Collie,-J.S.
OA:
16. Northeast Pacific Pink and Chum Salmon Workshop, Juneau, AK (USA), 2426 Feb 1993
SO:
NORTHEAST-PACIFIC-PINK-AND-CHUM-SALMON-WORKSHOP.AlaskaUniv.,-Fairbanks-USA.-Alaska-Sea-Grant-Program 1994 pp. 163-170
PY:
1994
LA:
English
DT:
B (Book)
CO:
16. Northeast Pacific Pink and Chum Salmon Workshop, Juneau, AK (USA), 2426 Feb 1993
AB: The manager of a salmon fishery must balance present economic opportunity
against future wild salmon production. The ratio of harvested fish to the total run is
referred to as the harvest rate. The number of salmon required for spawning
depends on the population's productivity; target harvest rates for wild salmon are
typically below 50%. Given the manager's vicarious control of fishing effort, the
target harvest proportion is difficult to achieve even with a single population of
salmon. Mixed-stock fisheries are even more difficult to manage, because of the
inability to attain the target harvest rate for each stock. One may have to balance the
underharvesting of productive stocks with possible overharvesting of less
productive stocks. The situation is simplified if the stocks may be temporally or
spatially separated or if they are similarly productive. The realized seasonal stockspecific harvest rate depends on interacting patterns of fishing effort and salmon
abundance. The Prince William Sound pink salmon (Oncorhynchus gorbuscha)
fishery has harvested roughly 22 million fish per year since 1979. The hatchery fish
to wild fish composition of the catch is roughly 4: 1, making the hatcheries the
major contributors to the catch. Because hatcheries require fewer spawners to
produce a return of mature fish, these stocks can sustain harvest rates above 90%.
Domination of the fishery by hatchery produced pink salmon makes it more difficult
to conserve the wild stock.
2.2 Mortality
2.2.1
11:
Spatial and temporal factors affecting survival of hatchery reared chinook, coho and
steelhead in the Pacific Northwest
AU: Coronado-Hernandez, -M.C.
AF:
Fisheries Research Institute WH-lO, University of Washington, Seattle, W A
98195, USA
SO:
PY:
1995
LA:
English
DT:
D (Dissertation)
AB: It has been noted that abundance and survival rate of Pacific salmon have been
declining. Several hypotheses have been advanced to explain the observed
declines. The major hypotheses relate declines to genetic deterioration, disease
accumulation, variations in oceanic conditions and density dependent mortality. To
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test some of these hypotheses, the survival rate of hatchery releases for all CWT
groups of coho, chinook, and steelhead is estimated. Survival rate was calculated
for 8596 coho, 11051 chinook, and 1389 steelhead tag groups. The performance
of a total of 258 coho hatcheries, 305 chinook hatcheries and 67 steelhead
hatcheries was compared. The data series consisted in mark-recapture of codedwire tagged fish from the northeastern Pacific Ocean. Tag recoveries were
standardized to age 3 for all runs and species except for spring and summer chinook
which were standardized to age 4 using a VP A. Survival by tag code was
calculated as the ratio between the standardized number of tags recovered and the
total number of fish released with tags. The mean survival by hatchery, and
location was analyzed using charts, a generalized linear model and cluster analysis.
The results indicate that salmonid populations continue to decline in most of the
geographical range. The declines are particularly notorious from the late 1970s to
the 1980s and from the late 1980s to the most recent years available. The number
of years a hatchery has been operating is of minor or no importance. This result
also indicates that disease accumulation and genetic changes are not the causes of
the observed survival declines. Some hatcheries continue to have good survival
rates for long periods of time. The hypothesis suggesting that the cause of declines
is an increase of production for hatcheries located in areas believed to be less
favorable was also rejected. The overall results indicate that changes in ocean
conditions could be at least partially responsible for the survival declines of coho,
chinook, and steel head in the Pacific Northwest Density dependent mortality could
also play an important role but it is confounded by ocean changes and no attempt to
test this hypothesis was made for this study.

2.2.2
TI:
Studies on the potential for transmission of Renibacterium salmoninarum to
chinook salmon (Oncorhynchus tshawytscha) during code-wire tagging procedures
AU: Eliiott,·D.G.
AF:
Natl. BioI. Surv., Pacific Northwest Nat. Sci. Cent., Seattle, W A, USA
OA:
Pascho,-R.J. Manning,-P.R. McKibben,-C.L.
OA:
International Symposium on Aquatic Animal Health, Seattle, W A (USA), 4-8 Sep
1994
SO:
INTERNATIONAL-SYMPOSIUM-ON-AQUATIC-ANIMAL-HEALTH:PROGRAM-AND-ABSTRACTS. DAVIS,-CA-USA UNIV.-OF-CALIFORNIA,SCHOOL-OF-VETERINARY-MEDICINE 1994 pp. p. W-17.5
PY:
1994
LA:
English
DT:
B (Book); K (Conference); Y (Summary)
CO: International Symposium on Aquatic Animal Health, Seattle, W A (USA), 4-8 Sep
1994
AB:
Binary coded-wire tags have been used extensively for more than 30 years for the
identification and management of stocks of anadromous salmonid fishes. During a
study of the use of brook stock segregation for the control of bacterial kidney
disease (BKD) in hatchery-reared spring chinook salmon Oncorhynchus
tshawytscha, the authors observed evidence suggesting that transmission of the
causative agent of BKD, Renibacterium salmoninarum, might be enhanced by
coded-wire tagging procedures. About 4 months after coded-wire tags were
implanted in fish from two brood years, the authors examined histological sections
of 14 tissues from each of 120 spring chinook salmon smolts in the study groups.
Up to 36 of the R. salmoninarum-infected fish in some groups had focal infections
detected only in the snout area near the site of tag implantation. The lesions
associated with the infections often resulted in destruction of the olfactory
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NT:

associated with the infections often resulted in destruction of the olfactory
epithelium and supporting tissues. No focal snout infections were observed in fish
that were not marked with coded-wire tags. These data suggested that coded-wire
tagging procedures can promote the transmission of R. salmoninarum among fish
via contaminated tagging needles or by facilitating the entry of pathogens through
the injection would. Further field investigations focused on the occurrence of R.
salmoninarum contamination on tagging needles, on coded-wire tags, and in the
water of anesthetic baths used during the tagging spring chinook salmon.
Summary only.

2.2.3
11:
AU:
AF:

Ok
Ok

SO:
PY:
LA:

DT:
CO:
AB:

Brood stock segregation for the control of bacterial kidney disease can affect
mortality of progeny chinook salmon (Oncorhynchus tshawytscha) in seawater
Elliott,-D.G.
Nati. BioI. Serv., Northwest BioI. Sci. Cent., Build. 204, Nav. Stn., Puget
Sound, Seattle, WA 98115, USA
Pascho,-R.J. Palmisano,-A.N.
5. Int. Colloq. on Pathology in Marine Aquaculture, Montpellier (France), 2-4 Apr
1992
AQUACULTURE 1995 vol. 132, no. 1-2, pp. 133-144
1995
English
J (Journal-Article); K (Conference)
5. Int. Colloq. on Pathology in Marine Aquaculture, Montpellier (France), 2-4 Apr
1992
Segregation of spring chinook salmon (Oncorhynchus tshawytscha) brood stock
based on the measurement of maternal Renibacterium salmoninarum infection levels
by the enzyme-linked immunosorbent assay (ELISA) and the fluorescent antibody
technique (FAT) was previously shown to affect the prevalence and levels of
bacterial kidney disease (BKD) in progeny fish during hatchery rearing. Smolts
from that study were subjected to standardized fish health and condition evaluation
procedures 2 weeks before the conclusion of hatchery rearing and release of the fish
for migration to the Pacific Ocean. The results suggested that the general health of
the smolts in the progeny group from parents that had low R. salmoninarum
infection levels or tested negative for R. salmoninarum (low-BKD group) was
better than that of the smolts in the progeny group from female parents with high R.
salmoninarum infection levels. Testing by the ELISA showed that the overall
severity of R. salmoninarum infection also was lower in the smolts from the lowBKD group. All of the mortality in the low BKD group and 85% of the mortality in
the high-BKD group occurred after the 'fish were transferred to full-strength
seawater. The authors concluded that brood stock segregation by use of the ELISA
and the FAT can affect mortality and the R. salmoninarum status of progeny
chinook salmon for as long as 21 months after hatching, even after smolt have been
transferred to seawater.

2.2.4
11:
AU:
AF:

Ok
SO:

Estuarine and ocean survival of northeastern Pacific salmon.
Emmett, -R.L. (ed.)
NOAA, NMFS, Northwest Fisheries Science Center, Coastal Zone and Estuarine
Division, 2725 Montlake Blvd. E., Seattle, WA 98112-2097.
Schiewe, M.H. (ed.)
NOAA Technical memorandum NMFS-NWFSC-29
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PY:
LA:
DT:
AB:

1997
English
Report
These proceedings of a workshop on estuarine and ocean survival of northeastern
Pacific salmon held on 20-22 March 1996 in Newport Oregon consist of extended
abstracts of 25 presentations, organized in the following six sessions: (1) selected
aspects of salmonid life histories, (2) interannual variations in northeastern Pacific
marine habitats and the effects on marine survival of salmonids, (3) decadal
variations in northeastern Pacific marine habitats and the effects on marine survival
of salmonids, (4) processes and mechanisms in estuarine habitats, (5) processes
and mechanisms in nearshore coastal habitats, (6) processes and mechanisms in
offshore marine habitats. The proceedings also include the results of four working
groups organized to identify and discuss critical research needs, formulate testable
hypotheses, and identify potential research strategies to enhance understanding of
the role of estuarine and oceanic habitats in salmonid survival.

2.2.5
11:
AU:
AF:
OA:
SO:
PY:
LA:
DT:
AB:

Review of the effects of rearing density on survival to adulthood for Pacific salmon
Ewing,-R.D.
Biotech Res. and Consult., Inc., 2340 S.E. Ryan St., Corvallis, OR 97333, USA
Ewing,-S.K.
PROG.-FISH-CULT. 1995 vol. 57, no. 1, pp. 1-25
1995
English
J (Journal-Article)
Since 1975,20 brood years of coho salmon (Oncorhynchus kisutch) and 15 brood
years of chinook salmon (0. tshawytscha) have been used in experiments to
determine the effects of rearing density on survival to adulthood. Results from these
experiments were compiled and standardized to determine if there were significant
relationships between rearing density and percent yield to adulthood or number of
adults produced per rearing pond. For coho salmon, the number of adults per pond
increased with increased rearing density for 15 of 20 brood years. For chinook
salmon, increased rearing density increased adult yield per pond in only 4 of the 15
brood years. In 7 of 20 brood years of coho salmon, increased rearing density
resulted in a reduced percent survival to adulthood. For chinook salmon, increased
rearing density produced a reduced percent survival in 14 of 15 brood years. These
results suggest some major differences between the responses of coho salmon and
chinook salmon to rearing density. The implications for hatchery rearing and
management are discussed.

2.2.6
11:
AU:
AF:

OA:
SO:
PY:
LA:
DT:
AB:

Detection of Ceratomyxa shasta in Alaskan chum salmon, Oncorhynchus keta
Follett,-J .E.
Alaska Dep. Fish. Game, Div. Commercial Fish., Manage. Dev., Fish Pathol.
Sect., 333 Raspberry Rd., Anchorage, AK 99518, USA
Geesin,-J.L. Burton,-T.M.
ALASKA-FISH.-RES.-BULL. 1994 vol. 1, no. 1, pp. 97-98
1994
English
J (Journal-Article)
Spores of Ceratomyxa shasta (Noble 1950), have been found in adult chum salmon
Oncorhynchus keta from the Sushana River, Alaska, which is the first finding of
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this parasite in Alaska. C. shasta is a myxosporean parasite found throughout the
Pacific northwest of the United States and Canada. It can cause substantial mortality
in juvenile salmonids. Examination of the adult chum salmon reported here was a
requirement for use of their gametes in a fisheries enhancement program.

2.2.7
11:
AU:
AF:
PY:
LA:
DT:
AB:

Ocean distributions of the Columbia River Hanford Reach and Snake River fall
chinook salmon (Oncorhynchus tshawytscha) stocks and the effect of interannual
ocean conditions on their survival
Hyun, S. Y.
Fisheries Research Institute WH-lO, University of Washington, Seattle, WA
98195, USA
1996
English
T (Thesis)
Summer ocean residence proportions of the Columbia River Hanford Reach and
Snake River fall chinook salmon (Oncorhynchus tshawytscha) stocks were
estimated with coded wire tag data. The Hanford Reach hatchery fish had the same
ocean distribution as the wild fish. But, the ocean distribution of the Hanford
Reach stock was different from that of the Snake River stock. This information
would help salmon managers to selectively harvest stocks, contributing to the
protection of the threatened Snake River stock. Extremely high returns of chinook
adults were observed during the late 1980's. However, fall chinook stocks had
more prominently high homing runs than spring chinook. Interannual variability of
the Hanford Reach fall chinook survival and ocean conditions was examined.
Among the ocean environmental variables explored, sea surface temperature had the
most significant effect on a survival index of the stock.

2.2.8
11:
AU:
AF:
OA:
SO:
PY:
LA:
DT:
AB:

Smolt-to-adult survival patterns of sockeye salmon (Oncorhynchus nerka ): effects
of smolt length and geographical latitude when entering the sea
Koenings,-J.P.
Alaska Dep. Fish. Game, Box 25526, Juneau, AK 99802, USA
Geiger,-H.J. Hasbrouck,-J.J.
CAN. J. FISH. AQUAT. SCI., vol. 50, no. 3, pp. 600-611, 1993.
1993
English
J (Journal-Article)
Variations in smolt-to-adult survival (SAS) of sockeye salmon (Oncorhynchus
nerka ) relative to smolt length and age and latitude of the nursery lake outlet were
explored for six stocks in Canada, Russia, and Alaska and 12 Alaskan populations.
SAS values ranged from < 1 to 68% for age 1., 2., and 3. smolt populations of
54-200 mm in mean length. Variation in SAS was explained by smolt size (30%)
and a south to north cline of nursery lakes (21 %) indexed by latitude. SAS of about
3 and 13% for threshold-sized age 1. smolts (60-65 mm) from southern and
northern nursery lakes were consistent with sockeye biostandards for Canada
(4.7%) and Alaska (12%), respectively. The combined effects of latitude and smolt
length on SAS resulted in larger smolts at higher (> 60 degree N) latitudes having
seven times the SAS of smaller smolts at lower « 55 degree N) latitudes.
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2.2.9
11:

Behavioural deficits in hatchery-reared fish: Potential effects on survival following
release

AU:
AF:

Olla,·B.L.
Coop. Inst. Mar. Resour. Stud., Alaska Fish. Sci. Cent., NMFS, NOAA, Hatfield
Mar. Sci. Cent., Newport, OR, USA
Davis,-M.W. Ryer,-C.H.
Int. Symp. on Sea Ranching of Cod and Other Marine Fish Species, Arendal
(Norway), 15-18 Jun 1993
AN-INTERNA110NAL-SYMPOSIUM.-SEA-RANCHING-OF-COD-ANDOTHER- MARINE-FISH-SPECIES. Danielssen,-D.S.;Howell,-B.R.;Moksness,E.-eds. 1994 vol. 25 Suppl. pp. 19-34
AQUACULT.-FISH.-MANAGE. vol. 25 Suppl.
1994
English
B (Book); K (Conference)
Int. Symp. on Sea Ranching of Cod and Other Marine Fish Species, Arendal
(Norway), 15-18 Jun 1993
Reductions in harvestable fishery resources have stimulated an ever-increasing
interest in enhancing natural populations by artificial propagation. However,
hatchery-reared fish may be less equipped behaviorally than wild fish to survive the
challenges of the natural environment. One of the major causes of mortality in
hatchery-reared Pacific salmon smolts is predation soon after release into the natural
environment. Laboratory results on coho, Oncorhynchus kisutch (Walbaum) smolts
demonstrated that the potential exists for mitigating deficits in antipredator behavior.
Stress associated with rearing practices, transport and release may render smolts
more vulnerable to predation. Behavioural assays were developed to assess
predator avoidance capabilities of stressed coho and spring chinook, O.
tshawytscha (Walbaum) smolts. Social behavior and capabilities of hatchery-reared
salmon smolts to feed and grow in the wild may suffer from deficits caused by the
hatchery environment. Based on laboratory studies, food availability and its
influence on the development of behaviors such as aggression and schooling in
chum salmon, O. keta (Walbaum) and schooling in walleye pollock, Theragra
chaZcogramma (Pallas) could potentially mitigate these Behavioural deficits. The
results of these studies demonstrate that ecologically meaningful quality assurance
can be built into population enhancement efforts.

OA:
OA:
SO:
ST:
PY:
LA:
DT:
CO:

AB:

2.2.10
11:
AU:
AF:
OA:
SO:
PY:
LA:
DT:
AB:

Stress-induced impairment of predator evasion and non-predator mortality in Pacific
salmon

Olla,-B.L.
Coop. Inst. Mar. Resour. Stud., Alaska Fish. Sci. Cent., NMFS, Hatfield Mar.
Sci. Cent., Newport, OR 97365, USA
Davis,-M.W. Schreck,-C.B.
AQUACULT.-RES. 1995 vol. 26, no. 6, pp. 393-398
1995
English
J (Journal-Article)
This study examined whether rapid recovery from stress-induced impairment in
predator evasion, observed in previous studies on coho salmon, Oncorhynchus
kisutch (Walbaum), was a general characteristic of different stocks of the same
species and different species of Pacific salmon. The authors monitored stressinduced non-predator mortality, predator evasion and cortisol concentrations of
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smolts of coho and spring chinook, O. tshawytscha (Walbaum), after
administration of standardized single and multiple handling stresses. Marked
differences in the response to handling stress among stocks of coho and spring
chinook smolts were evident, with recovery from impaired predator evasion
occurring within 24 h of a 30-s handling stress for coho smolts and 24 h of a I-min
handling stress for spring chinook smolts. Differences in stress-induced nonpredator mortality among stocks were also observed. The results point to the
importance of screening hatchery salmonid stocks to assess differing capabilities of
dealing with stress.

2.2.11
TI:
Influence of selected hook and lure types on catch, size, and mortality of
commercially troll-caught
chinook salmon
AU: Orsi,-J .A.
AF:
Auke Bay Lab., Alaska Fish. Sci. Cent., NMFS/NOAA, 11305 Glacier Highw.,
Juneau, AK 99801, USA
OA:
Wertheimer,-A.c. Jaenicke,-H.W.
SO:
N. AM. 1. FISH. MANAGE., vol. 13, no. 4, pp. 709-722, 1993
PY:
1993
LA:
English
DT:
J (Journal-Article)
AB: Circle and J hooks of two sizes, plugs of two sizes, hootchies, and painted spoons
were tested to determine their relationship to hook-and-release mortality of chinook
salmon Oncorhynchus tshawytscha. Fewer chinook salmon and adult coho salmon
O. kisutch were caught with circle hooks than with J hooks. Large J hooks caught
more large chinook salmon than did small J hooks, but the difference was not
significant (P = 0.10). Large plugs caught significantly (P < 0.05) larger chinook
salmon and fewer coho salmon and sublegal «66 cm fork length) chinook salmon
than other lures tested. Wound distribution on chinook salmon varied (P < 0.05)
with hook type; circle hooks lodged in the periphery of the mouth more frequently
than did J hooks. Results indicate that, in a directed coho salmon troll fishery, the
use of circle hooks could reduce incidental mortality of chinook salmon but would
substantially reduce coho salmon catch rate. In a quota-limited chinook salmon
fishery, large plugs could be used to harvest larger fish selectively, thereby
reducing encounters with sublegal fish.

2.2.12
TI:
AU:
AF:
OA:
OA:
SO:

ST:
PY:
LA:

Incidental and illegal catches of salmon ids in North Pacific driftnet fisheries
Pella,-J.
Auke Bay Lab., Alaska Fish. Sci. Cent., 11305 Glacier Hwy., Juneau, AK 998018626, USA
Rumbaugh,-R. Simon,-L. Dahlberg,-M. Pennoyer,-S. Rose,-M.
Symp. on Biology, Distribution and Stock Assessment of Species Caught in the
High Seas Driftnet Fisheries in the North Pacific Ocean, Tokyo (Japan), 4 Nov
1991
BIOLOGY,-DISTRIBUTION-AND-STOCK-ASSESSMENT-OF-SPECIESCAUGHT-IN-THE-HIGH-SEAS-DRIFTNET-FISHERIES-IN-THE-NORTHPACIFIC-OCEAN.-l.-DRIFTNET-FISHERIES-OF-THE-NORTH-PACIFICOCEAN. Ito,-J.;Shaw,-W.;Burgner,-R.L.-eds. 1993 vol. 53 pp. 325-358
INPFC-BULL. vol. 53
1993
English
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DT:
CO:
AB:

B (Book); K (Conference)
Symp. on Biology, Distribution and Stock Assessment of Species Caught in the
High Seas Driftnet Fisheries in the North Pacific Ocean, Tokyo (Japan), 4 Nov
1991
The authors developed estimates of the legal incidental catch of salmonids in 1990
North Pacific driftnet fisheries. Analytical approaches for the Japanese fishery
included (1) simple expansion of average observed trip bycatch for total trips by the
fleet, and (2) expansion of kernel-smoothed bycatch rates of monitored effort
among time and area strata to account for t<>tal fishing effort expended within strata.
Bootstrap resampling was used to determine reliability of all estimates. Total
salmonid bycatch in the 1990 Japanese squid driftnet fishery was estimated to be
210,000 fish by the vessel-trip method and 164,000 by the kernel estimation
technique. An additional 21,000 (vessel-trip method) or 17,000 (kernel technique)
salmon were estimated to have dropped out of the driftnets during retrieval. Total
salmonid mortality (bycatch + dropouts) in the Japanese squid driftnet fishery was
estimated to be 231,000 by the vessel-trip method and 181,000 by the kernel
estimation technique. The total salmonid bycatch in the squid driftnet fishery of the
Republic of Korea was estimated to be about 4,000 fish. No estimate of salmonid
bycatch was made for the driftnet fisheries of Taiwan as U.S. and Taiwanese
observers saw only two salmonids caught. No salmonids were observed in the
1990 Japanese large-mesh fishery. Generally, legal bycatches have been relatively
small since the monitoring programs began in 1989. However, substantial
salmonid interception occurs as a result of illegal fishing, and resulting catches by
non-salmon producing countries were estimated to be at least 10,000 metric tons
(5.5 million fish) in 1988. There is concern that illegal catches of salmonids in the
North Pacific could potentially affect endangered or threatened stocks.

2.2.13
11:
Trying to explain scale loss mortality: A continuing puzzle
AU: Smith,-L.S.
AF:
Sch. Fish., Univ. Washington, Seattle, WA 98195, USA
SO:
REV.-FISH.-SCI. 1993 voL 1, no. 4, pp. 337-355
PY:
1993
LA:
English
DT:
J (Journal-Article); 0 (Review-Article)
AB:
Beginning in the 1920s, Homer Smith and co-workers described kidney functions
in marine fish. He also described fluid loss via the kidney (diuresis) associated with
scale loss, which usually killed fish in 24 h or less. Pacific salmon also experienced
diuresis following stress, but only for an hour or two, and rarely died. Marine
juvenile salmonids died following loss of >30% of their scales. Death followed a
period of increasing lethargy, decreased circulatory output, and decreased weight
and length. At death, the fish were limp (flaccid paralysis) and rigor mortis was
delayed. Immersion of descaled fish in freshwater or dilute seawater or infusion of
physiological saline had little effect. Measurements of plasma ions in descaled fish
provided only a few clues as to the cause of death. Early experiments suggested that
increased plasma magnesium ion levels may explain the lethargy and flaccid
paralysis, but later experiments did not support this hypothesis. Loss of sufficient
body fluids to account for the severe weight losses probably occurred across the gill
surfaces and not through descaled skin. More recent experiments in other labs have
confirmed that decreased weight and length may result from several stressful
circumstances, not just scale loss. Increased plasma adrenaline and decreased
plasma calcium ion may be fruitful areas for further research on the mechanisms of
scale loss mortality.
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2.2.14
TI:
Survival and contribution rates from Puget Sound and Washington coastal
hatcheries.
AU: Wright,-T.
AF:
Northwest Indian Fish. Comm., Olympia, W A, USA
Ok
65. Annu. Meet., Northwest Science Association, Bellingham, W A (USA), 24-28
Mar 1992
SO:
NORTHWEST-SCI. 1992. vol. 66, no. 2, p. 137
PY:
1992
LA:
English
DT:
J (Journal-Article); K (Conference); Y (Summary)
CO:
65. Annu. Meet., Northwest Science Association, Bellingham, WA (USA), 24-28
Mar 1992
AB:
A coded wire tag retrieval and analysis system (CRAS) was developed to analyze
survival and fishery contribution data from tags released in western Washington.
Survival rates are demonstrated to be highly variable, both within a hatchery,
between years, and between hatcheries. Regressions with survival and size or time
of release as well as several other analyses available through CRAS explain some of
this variability.
NT:
Abstract only.

2.3

Stock Interaction

2.3.1
TI:
Uses of juveniles. Marine fish enhancement: Concepts and concerns for artificial
propagation
AU: Flagg,-T.A.
AF:
Northwest Fish. Sci. Cent., NMFS, Seattle, WA 98112, USA
Ok
Marine Fish Culture and Enhancement, Seattle, WA (USA), 4-6 Oct 1993
SO:
MARINE-FISH-CULTURE-and-ENHANCEMENT.-CONFERENCEPROCEEDING S. Nosho,- T.;Freeman,-K.-eds. SEATTLE,-W A-USA
W ASHINGTON-SEA-GRANT-PROGRAM 1994 p. 26
ST:
PUBL.-WASH.-SEA-GRANT
PY:
1994
LA:
English
DT:
B (Book); K (Conference)
CO:
Marine Fish Culture and Enhancement, Seattle, WA (USA), 4-6 Oct 1993
AB:
Pacific salmon (Salmonidae) hatcheries are the most prominent example of fish
culture for marine fish enhancement. For the most part, salmon hatcheries have
been successful in producing fish for recreational and commercial fisheries and for
restocking areas where runs have been wiped out. Unfortunately, reliance on
hatcheries historically has been viewed as appropriate compensation for habitat
loss. This philosophy often has worked to the detriment of wild stocks by tacitly
condoning environmental degradation and worsening decline through
overexploitation in mixed-stock fisheries. The impact of salmon hatcheries on
petitioned and listed species is a concern under the Endangered Species Act (ESA).
The traditional production-oriented hatchery is not compatible with the goals of the
Endangered Species Act to restore threatened and endangered species to their
habitat. A new generation of conservation hatcheries must be developed to
supplement and recover depleted populations. Conservation hatcheries should apply
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combinations of captive brood stocks, behavioral conditioning and optimal release
strategies for restoration efforts. In addition, rearing-container structures and
feeding strategies should mimic natural conditions. Artificially propagated juveniles
should be similar in growth, development and behavior to their wild cohorts. These
same considerations should be applied to the operation of other marine species
enhancement programs.

2.3.2
11:
Recent trends in pink salmon harvest patterns in Prince William Sound, Alaska
AU: Geiger,-H.J.
AF:
Alaska Dep. Fish and Game, P.O. Box 25526, Juneau, AK 99802-5526, USA
CA:
Alaska Univ., Fairbanks (USA). Alaska Sea Grant Program
CF:
16. Northeast Pacific Pink and Chum Salmon Workshop, Juneau, AK (USA),
24-26 Feb 1993
SO:
NORTHEAST PACIFIC PINK AND CHUM SALMON WORKSHOP., 1994,
pp. 157-162
PY:
1994
LA:
English
DT:
B (Book)
AB:
Prince William Sound is the site of Alaska's largest experiment in hatchery
enhancement of salmon runs. In 1991 and 1992,29% and 14% of the state's pink
salmon catch came from Prince William Sound. Beginning in the mid-1980s, large
runs of hatchery-produced pink salmon began to equal, then far exceed, the returns
of wild pink salmon in Prince William Sound. Before the large-scale hatchery
production, catch trends were a simple, obvious, and easily measured index of the
health of the wild pink salmon in Prince William Sound. Now that hatchery
production is far greater than wild production, catch trends simply reflect hatchery
production capacity, and the health of the wild stocks is much harder to assess.
Similarly, because the catch of wild-stock salmon is no longer easily observed
without expensive and complex stock separation studies, the wild-stock harvest
rates are not easily measured. The scale of the hatchery production and size of the
wild stocks give reason for concern; the target exploitation rate on the hatchery
stocks is in excess of 90%-far higher than what wild stocks can sustain. By looking
at aggregate escapement levels and using tagging studies of hatchery contribution to
the fisheries, the wild stocks appear to be healthy. However, a deeper look at
wild-stock harvest rates and escapement estimates reveals some alarming trends.

2.3.3
11:
AU:
AF:
OA:
OA:
SO:
PY:
LA:
DT:
CO:

Outbreeding depression in hybrids of odd and even year pink salmon

Gharrett,-A.J.
Univ. Alaska Fairbanks, Div. Fish., 11120 Glacier Highway, Juneau, AK 99801,
USA
Smoker,-W.W.
16. Northeast Pacific Pink and Chum Salmon Workshop, Juneau, AK (USA), 2426 Feb 1993
NORTHEAST-PACIFIC-PINK-AND-CHUM-SALMON-WORKSHOP.AlaskaUniv.,-Fairbanks-USA.-Alaska-Sea-Grant-Program 1994 pp. 71-76
1994
English
B (Book)
16. Northeast Pacific Pink and Chum Salmon Workshop, Juneau, AK (USA), 2426 Feb 1993
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an epizootic pathogen or as over fishing but may be as damaging in the long term.
Genetic effects will accumulate over several generations as the genetic composition
of the wild stock is modified indirectly or directly from hatchery and management
practices. Indirect effects may result from altered natural selection regimes, such as
increased competition for finite resources between cultured and wild fish. Artificial
selection may follow inappropriate harvest strategies that incidentally exploit a
particular temporal segment of the natural population.

2.3.4
11:
A review of chinook salmon resources in Southeast Alaska and development of an
enhancement program designed for minimal hatchery-wild stock interaction
AU: Heard,- W.
AF:
NMFS Auke Bay Lab., Alaska Fish. Sci. Cent. 11305 Glacier Highway, Juneau,
AK 99801, USA
Ok Burkett,-R Thrower,-F McGee,-S
CF:
15. Int. Symp. and Workshop on Uses and Effects of Cultured Fishes in Aquatic
Ecosystems, Albuquerque, NM (USA), 12-17 Mar 1994
ED:
Schramm, HL Jr; Piper, RG (eds)
SO:
USES AND EFFECTS OF CULTURED FISHES IN AQUATIC
ECOSYSTEMS., AMERICAN FISHERIES SOCIETY, BETHESDA, MD (USA),
1995, pp. 21-37, vol. 15
PY:
1995
LA:
English
DT:
B (Book); K (Conference)
AB: Chinook salmon Oncorhynchus tshawytscha in southeast Alaska are characterized
by diverse origins and life histories. Compared with other salmon, endemic stocks
spawn in a limited number of streams. Complex mixtures of stocks of variable
ages, originating from southeast Alaskan streams and more southerly non-Alaska
streams, occupy marine waters of the area. Chinook salmon hatcheries in southeast
Alaska increased from 2 in 1976 to 15 in 1992. Adult production from hatcheries in
1991, 1992, and 1993 was 112,000, 79,000, and 73,000, fish respectively.
Objectives for enhancing this species were to provide more salmon for Alaskan
fisheries and help reduce fishing pressure on depressed wild stocks. Enhancement
was developed to minimize adverse effects on wild populations. Specific
approaches regarding siting of hatcheries, broodstock selection, disease control,
and genetic protocols were taken. No hatcheries were built on streams with
spawning populations of chinook salmon and most were 50 to 240 km from wild
stocks. Five hatchery stocks, from five discrete wild stocks in different geographic
parts of the region, were developed for use at specific hatcheries. Evaluation of
contributions to fisheries and interactions with wild stocks was based on tagged
hatchery smolts. Examination of 40,762 adults in 8 wild chinook salmon systems
during 1979-1993 revealed 123 hatchery-origin fish (0.3%). However, in the
Farragut River, hatchery strays exceeded 8% of adults examined, and in 1 year
represented 26% of adults sampled. Straying to the Farragut River was decidedly
nonrandom and raises questions about location and culture practices of certain
hatcheries and streams that attract hatchery fish. Wild chinook salmon spawners in
regional streams have increased or remained stable since the enhancement program
began in the 1970s. Hatcheries provided an additional 42,000-70,000 chinook
salmon annually to recreational and commercial fisheries during the years
1990-1992. Other than possibly in the Farragut River, deleterious wild
stock-hatchery stock interactions of chinook salmon in southeast Alaska appear
minimal.
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2.3.5
11:
AU:
AF:
SO:
PY:
LA:
DT:
AB:

Molecular genetics applications in fisheries: Snake oil or restorative?
Lincoln,-R.
Washington Dep. Fish Wildl., 600 Capital Way N., Olympia, WA 98501-1091,
USA
REV.-FISH-BIOL.-FISH. 1994 vol. 4, no. 3, pp. 389-392
1994
English
J (Joumal-Article); 0 (Review-Article)
Life was once much simpler for Pacific salmon fishery managers. They could
aggregate genetic stocks from a region for the convenience of spawning escapement
goals and scheduling fisheries, and also designate some regions as hatchery
management areas where wild stocks could be overfished to take full advantage of
hatchery production capacities. These management tasks could be accomplished
without facing an inquisition from a growing number of scientific peers and public
constituents who, according to the embattled manager, just do not appreciation the
complexities and historical genesis of the current management system. What is a
stock? Are we managing a single panmictic stock or a multitude of genetic stocks?
If we do not detect differentiation within samples, does the search simply go on
with another technique? How do we manage and monitor fish culture programs to
insure the maintenance of self-sustaining, locally adapted wild populations with
which they may interact? How can we better link use of genetic markers with
empirical assessment of performance traits such as long-term reproductive success?
The stock-management questions seem endless, and the fact that many answers
seem illusive, at best, is not particularly reassuring to a conscientious fishery
manager trying to create and implement a sound genetic conservation program. To
complicate matters, just when managers were getting used to routine application of
population and stock identification data from one genetic technique (protein
electrophoresis), a variety of new DNA-based techniques began hitting the market
and evolving so fast that even many geneticists have had difficulty tracking
developments. While these new technologies are neither cure-aUs nor placebos,
some future insights in impediments and opportunities for applying new molecular
genetic techniques may be gained by examining several experiences with genetic
monitoring and evaluation programs for Pacific salmon.

2.3.6
11:

Relative effects of mixed stock fisheries on specific stocks of concern: Application
to fixed escapements and Norton Sound chum salmon.

AU:
AF:
SO:
PY:
LA:
DT:
AB:

Lloyd,-D.S.
Aleutians East Borough, 1600 A Street, Suite 103, Anchorage, AK 99501, USA
ALASKA FISH. RES. BULL., vol. 3, no. 1, pp. 32-44, 1996
1996
English
J (Journal-Article)
An algebraic model relating annual changes in harvest rate and catch of various
fisheries to the percent of total catch in each fishery contributed by a particular stock
is examined to explore implications pertaining to harvest sharing and related
escapements. Results indicate that mixed stock fisheries, especially those in which
the stock of concern composes a small proportion of the total catch, tend to achieve
much of their proportional responsibility for fixed escapement without adjustment
of total catch. More terminal fisheries with high contributions from a particular
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stock must adjust total harvests to achieve similar responsibility. Adjusting total
catch of mixed stock fisheries to fully achieve a strict proportional sharing of
escapement comes at a cost of many times the number of fish forfeited from the
harvest compared to the number of fish added to the stock's escapement. Such
additions to the escapement are often insubstantial. Harvest adjustments in single
stock fisheries, however, provide a I-fish benefit to the escapement for each fish
forfeited from the harvest, and often such contributions compose a substantial
portion of the total escapement objective. Implications for Norton Sound chum
salmon Oncorhynchus keta escapements are explored for the South Peninsula June
mixed stock fishery compared to more terminal fishing in Norton Sound.

2.3.7
11:
AU:
AF:
SO:
PY:
LA:
DT:
AB:

Relative effects of mixed stock fisheries on specific stocks of concern: A simplified
model and brief case study
Lloyd,-D.S.
Aleutians East Borough, 1600 A Street, Suite 103, Anchorage, AK 99501, USA
ALASKA FISH. RES. BULL., vol. 3, no. 1, pp. 21-31, 1996
1996
English
J (Journal-Article)
An algebraic model is presented that allows comparison of changes in total catch,
stock-specific catch, and stock-specific harvest rate for various fisheries harvesting
the same stock of concern under conditions of change in the stock's abundance.
The model operates without detailed estimates of each fishery's complete stock
composition and without ongoing assessment of each component stock's biomass
or population size. Rather, observations or assumptions of the proportional
contribution ( rho sub(x)) of the stock of concern to each fishery's total catch,
combined with presumptions of change in that stock's abundance ( theta sub(x)),
are sufficient to illustrate proportional changes in catch and harvest rate under
management prescriptions for constant harvest rate and for constant total catch.
Results indicate that mixed stock fisheries, especially those with low rho sub(x)
from a particular stock, are only slightly affected by and exert very small influence
upon changes in abundance of that stock, even if total harvests remain constant. In
contrast, single stock fisheries with high rho sub(x) are more directly affected by
and exert more substantial influence upon changes in the stock's abundance.
Because the presence of other stocks in a mixed stock fishery dilutes its relationship
to any stock in particular, such a fishery may not need to be managed nearly so
precisely as another fishery for which a common stock supports the bulk of the
harvest.

2.3.8
11:
AU:
AF:
OA:
SO:
ST:
PY:
LA:

Spawning characteristics of the pink salmon (Oncorhynchus gorbuscha) in the
eastern North Pacific Ocean
Mathisen,-O.A.
Juneau Cent. Sch. Fish. Ocean Sci., Univ. Alaska Fairbanks, Juneau, AK, USA
Homing and Straying in Salmon. [Int. Conf. and Workshop held by the Norwegian
Inst. for Nature Research], Roeros (Norway), 25-29 Oct 1993
HOMING-AND-STRAYING-IN-SALMON. Heggberget-T.G.-ed. 1994 vol. 25,
no. 2 Suppl. pp. 147-156
AQUACULT.-FISH.-MANAGE. vol. 25, no. 2 Suppl.
1994
English
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DT:
CO:
AB:

B (Book); K (Conference)
Homing and Straying in Salmon. [lnt Conf. and Workshop held by the Norwegian
lnst. for Nature Research], Roeros (Norway), 25-29 Oct 1993
Pink salmon (Oncorhynchus gorbuscha) is found from 40 degree to 70 degree N;
but successful reproduction occurs over a much more restricted area, from about 47
degree to 60 degree N. The time window of spawning opportunities is censored
both at the southern and the northern boundaries, and reaches its widest expansion
in south east Alaska extending from 54 degree to 58 degree N, more or less in the
central part of the occupied area. Duration of peak spawning time for a single
population seemingly does not vary with latitude, but the number of spawning
populations increases from the northern and the southern limits toward the center of
distribution. Recent intensive studies of straying of pink salmon from enhanced
stocks in Prince William Sound into wild stocks and vice versa have given
estimates of high straying rates (J. Seeb personal communication). But movement
of tagged fish into other streams than the one of origin does not automatically
indicate successful spawning. The existence of more than 2000 pink salmon
streams in south east Alaska, each with a characteristic time of spawning in spite of
straying, indicate that there exist barriers which prevent or reduce successful
interpopulation spawning.

2.4 Stock Identification
2.4.1
11:
Population differentiation in Pacific salmon: local adaptation, genetic drift, or the
environment?
AU: Adkison,-M.D.
AF:
Natl. BioI. Serv., 1011 East Tudor Rd., Anchorage, AK 99503-6199, USA
SO:
CAN.-J.-FISH.-AQUAT.-SCI.-J.-CAN.-SCI.-HALIEUT.-AQUAT. 1995 vol.
52,no. 12, pp. 2762-2777
PY:
1995
LA:
English
DT:
J (Journal-Article)
AB:
Morphological, behavioral, and life-history differences between Pacific salmon
(Oncorhynchus spp.) populations are commonly thought to reflect local adaptation,
and it is likewise common to assume that salmon populations separated by small
distances are locally adapted. Two alternatives to local adaptation exist: random
genetic differentiation owing to genetic drift and founder events, and genetic
homogeneity among popUlations, in which differences reflect differential trait
expression in differing environments. Population genetics theory and simulations
suggest that both alternatives are possible. with selectively neutral alleles, genetic
drift can result in random differentiation despite many strays per generation. Even
weak selection can prevent genetic drift in stable populations; however, founder
effects can result in random differentiation despite selective pressures. Overlapping
generations reduce the potential for random differentiation. Genetic homogeneity
can occur despite differences in selective regimes when straying rates are high. In
sum, localized differences in selection should not always result in local adaptation.
2.4.2
11:
The performance of quantitative scale pattern analysis in the identification of
hatchery and wild steelhead (Oncorhynchus mykiss).
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AU:
AF:
OA:
SO:
PY:
LA:
DT:
AB:

Bernard, ·R.L.
Fisheries Research Institute WH-lO, University of Washington, Seattle, WA
98195, USA
Myers,-K.
CAN. J. FISH. AQUAT. SCI., vol. 53, pp. 1727-1735, 1996
1996
English
J (Journal-Article)
Scale pattern analysis techniques used to distinguish between hatchery and wild
steelhead (Oncorhynchus mykiss) in high-seas mixtures have required subjective
determination of freshwater age. The authors use scale measurement data from
adult hatchery and wild steelhead returning to the Columbia River in 1991 and 1992
to develop and evaluate the performance of a quantitative technique that is
independent of age determination. The best performance was achieved using a sixvariable, direct maximum likelihood estimator (point estimates averaged 94% in test
samples containing 100% hatchery or wild fish). Errors of the estimates varied
depending on the composition and size of the mixed sample. The maximum
likelihood estimator (using pooled 1991-1992 Columbia River baseline data)
correctly allocated a sample of wild steelhead returning to Kamchatka, Russia, in
1994 and was slightly biased (underestimated the contribution of hatchery fish by
5%) in allocating a mixed sample from the Gulf of Alaska in 1995. The inclusion
of additional baseline data to account for a wider range of variation in scale growth
patterns of North Pacific populations may further reduce bias in the Gulf of Alaska
estimates. The authors conclude that this technique has good potential for
estimating proportions of hatchery and wild steel head in high-seas mixtures.

2.4.3
A Bayesian approach for estimating hatchery contribution in a series of salmon
fisheries
AU: Geiger,.H.J.
AF:
Alaska Dep. Fish and Game, Commer. Fish. Manage. Dev. Div., P.O. Box
25526, Juneau, AK 99802, USA
SO:
ALASKA FISH. RES. BULL., vol. 1, no. 1, pp. 66-75, 1994
PY:
1994
LA:
English
DT:
J (Journal-Article)
AB:
Bayesian methods provide an under-appreciated way of analyzing tag or mark data
for hatchery salmon stock identification. For example, the otolith bones can now be
marked in captive juvenile salmon, these marks remaining visible in the returning
adults. Fishery managers can summarize what is known and unknown about the
underlying proportion of hatchery fish in these fisheries using Bayesian methods
and the beta probability distribution. Close examination of Bayesian probability
theory exposes a philosophy in close agreement with common sense and a form of
inference that is direct and agrees with the way people use the notion of probability
in everyday, colloquial speech. This theory also provides a straightforward means
to allocate sampling resources, in a staged manner, based on information obtained
from initial sampling.
TI:

2.4.4
TI:

AU:
AF:

Stock separation by thermally induced otolith microstructure marks
Hagen,·P.
Alaska Dep. Fish and Game, P.O. Box 240020, Douglas, AK 99824-0020, USA
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OA:
OA:
SO:
PY:
LA:
DT:
CO:
AB:

Munk,-K.
16. Northeast Pacific Pink and Chum Salmon Workshop, Juneau, AK (USA), 2426 Feb 1993
NORTHEAST-PACIFIC-PINK-AND-CHUM-SALMON-WORKSHOP. AlaskaUniv.,-Fairbanks-USA.-Alaska-Sea-Grant-Program 1994 pp. 149-156
1994
English
B (Book)
16. Northeast Pacific Pink and Chum Salmon Workshop, Juneau, AK (USA), 2426 Feb 1993
Mass marking hatchery salmon through the effect of thermal manipulations on the
otoliths in the egg and early alevin stages can provide an effective means to evaluate
the success of hatchery release strategies, to identify the contribution of hatchery
salmon to the commercial fishery, and to aid in the management of natural salmon
production. The marks are induced by dropping the water temperature rapidly by at
least 3 degrees C to impose a check ring on the microstructure of the otolith. By
controlling the number and the spacing of the check rings, distinctive codes can be
created to distinguish between groups of hatchery releases. Previous studies have
indicated that this is a viable method for marking 100% of the released fish while
inducing no extra mortality or cost beyond that needed for heating/chilling the water
to induce the marks.

2.4.5
11:
Thermal mark technology for inseason fisheries management: A case study
AU: Hagen,.P.
AF:
Coded Wire Tag and Otolith Processing Lab., Alaska Dep. Fish and Game,
Commercial Fish. Manage. and Dev. Div., P.O. Box 25526, Juneau, AK
99802-5526, USA
OA:
Munk,-K. Van Alen,-B. White,-B.
SO:
ALASKA FISH. RES. BULL., vol. 2, no. 2, pp. 143-155, 1995
PY:
1995
LA:
English
DT:
J (Journal-Article)
AB: Effective management of wild and hatchery salmon stocks in Alaska requires rapid
and accurate determination of each component in commercial mixed stock catches.
Marking 100% of the hatchery fish with thermally induced bands on their otoliths
can potentially reduce uncertainty in the management of mixed stock fisheries, this
premise being the subject of the author's investigation. In 1992 and 1993, adult
hatchery pink salmon Oncorhynchus gorbuscha that had been thermally marked by
prescribed water temperature manipulation in Gastineau Hatchery passed through
commercial fisheries on their return to this Southeast Alaska hatchery. In 1993 the
authors processed otoliths that had been collected from the fisheries in 1992. The
authors also applied an inseason recovery plan to process otoliths from the 1993
run; from a random sample of 400 heads collected from each of 5 commercial and 3
experimental fisheries, 100-150 otoliths were subsampled and examined within 24
h to provide managers with inseason estimates of composition. Later, additional
otoliths were processed to increase precision around the estimates and to develop
quality control criteria. A total of 3,870 heads from the 1993 fisheries were
collected, from which 952 otoliths were processed inseason and 1,359 postseason.
The final precision, based on the 95% confidence intervals, fell within plus or
minus 2% of the point estimate for each fishery. The accuracy of detecting marked
otoliths was determined by planting 17 known marked otoliths into samples
processed for the inseason estimate. All planted otoliths were correctly identified.
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Personnel were trained to process and read otoliths as part of this project. Their
progress was evaluated through samples containing both known marked and
known unmarked otoliths and by determining between-reader agreement. The
results confirmed th~ importance of training and indicated that, when learning to
detect thermal mark patterns, individual skill development varies. The authors
found thermal mark recovery in this study to be a timely and cost-effective tool for
managing mixed stock fisheries.

2.4.6
11:
AU:
AF:
OA:

SO:
PY:
LA:
DT:
AB:

A single-locus minisatellite discriminates chinook salmon (Oncorhynchus
tshawytscha) populations
Heath,-D.D.
Dep. BioI. Sci., Univ. South Carolina, Columbia, SC 29208, USA
Bernier,-N.J. Mousseau,-T.A.
MOL.-ECOL. 1995 vol. 4, no. 3, pp. 389-393
1995
English
J (Journal-Article)
A knowledge of genetic structure in natural populations is often necessary for
conservation and management purposes, especially in declining Pacific salmon
populations. To test for genetic differentiation between nine populations of chinook
salmon, Oncorhynchus tshawytscha, from south-western British Columbia,
Canada, DNA was extracted from 603 fish and hybridized with a single-locus
minisatellite probe. Multivariate statistical analyses of the resulting allele size data
permitted successful overall population identification of 52% (individual population
range: 24-78%; P < 0.005), indicating a high level of genetic differentiation among
the nine populations. Two of the nine populations were further analyzed using data
from a second minisatellite locus. The discrimination success rate improved from
81.1 % (one-locus analyses) to 90.0% (two-locus analyses), indicating the potential
for greatly increased resolution gained by the addition of more loci. These results
indicate that variation at minisatellite loci can be used for assessing population-level
genetic structure, even with artificial gene flow.

2.4.7
11:

Differences between inseason and postseason stock composition estimates for
sockeye salmon in gillnet catches in 2 districts in southeast Alaska and in the Stikine
River, 1986 to 1989

AU:
AF:

Jensen,-K.A.

SO:
PY:
LA:
DT:
AB:

Alaska Dep. Fish and Game, Commer. Fish. Manage. and Dev. Div., P.O. Box
240020, Douglas, AK
99824-0020, USA
ALASKA FISH. RES. BULL., vol. 1, no. 2, pp. 107-124, 1994
1994
English
J (Journal-Article)
Linear discriminant function analysis of sockeye scale patterns was used to estimate
stock compositions of sockeye salmon Oncorhynchus nerka catches in U.S. and
Canadian fisheries that harvest Stikine River stocks. Inseason and postseason
estimates were made for U.S. gillnet fisheries in Southeast Alaska Districts 106 and
108 and Canadian gillnet fisheries in the Stikine River. Inseason analysis worked
well in 1986, 1987, and 1988, but did not work well in 1989. Most differences
between inseason and postseason estimates during 1986 to 1988 were not of
practical significance; i.e., management actions based on inseason estimates would
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have been the same had they been based on postseason estimates. Differences were
numerically small, generally <1,000 fish. The season total differences in
stock-specific catch estimates ranged from 0.0% to 7.1% in District 106. In 1989
weekly differences were of practical significance and were numerically large,
ranging from 12 to 7,882 fish. Season differences in District 106 ranged from
3.2% for transboundary Stikine fish to 28.7% for Nass/Skeena fish. In 1989 use of
average historical proportions would have resulted in better stock composition
estimates than the inseason analysis did. All practical differences were also
statistically significant using log-likelihood ratio analysis with alpha =0.05.

2.4.8
11:
AU:
AF:
OA:
OA:
SO:
ST:
PY:
LA:
DT:
CO:
AB:

NT:

Genetic relationships among chum salmon populations in southeast Alaska and
northern British Columbia
Kondzela,·C.M.
Auke Bay Lab., Alaska Fish. Sci. Cent., 11305 Glacier Highw., Juneau, AK
99801-8626, USA
Guthrie,-C.M. Hawkins,-S.L. Russell,-C.D. Helle,-J.H. Gharrett,-A.J.
Int. Symposium on Genetics of Subarctic Fish and Shellfish, Juneau, AK (USA),
17-19 May 1993
INTERNATIONAL-SYPOSIUM-ON-GENE11CS-OF-SUBARC11C-FISH-ANDSHELLFISH. Gharrett,-A.J.;Smoker,-W.W . ;Wilmot,-R.L.;Helle,-J.H.;Seeb ,J.E.;Seeb,-L.W.-eds. 1994 vol. 51, no. suppl. 1 pp. 50-64
CAN.-J.-FISH.-AQUAT.-SCL vol. 51, no. suppl. 1
1994
English
B (Book); K (Conference)
Int. Symposium on Genetics of Subarctic Fish and Shellfish, Juneau, AK (USA),
17-19 May 1993
Allozymes from 46 loci were analyzed from chum salmon (Oncorhynchus keta)
collected at 61 locations in southeast Alaska and northern British Columbia. Of the
42 variable loci, 21 had a common allele frequency < 0.95. Significant
heterogeneity was observed within and among six regional groups: central
southeast Alaska, Prince of Wales Island area, southern southeast Alaska - northern
British Columbia, north-central British Columbia, and two groups in the Queen
Charlotte Islands. Genetic variation among regions was significantly greater than
within regions. The three island groups were distinct from each other and from the
mainland populations. Overall, most genetic diversity (97%) occurred within
sampling locations; the remaining diversity was distributed almost equally within
and among regions. The author's genetic data may provide fishery managers a
means to estimate stock composition in the mixed-stock fisheries near this boundary
between the United States and Canada.
Incl. 33 ref.

2.4.9
11:
AU:
AF:
OA:
SO:
PY:
LA:

Review of the Japanese landbased driftnet salmon fishery in the western North
Pacific Ocean and the continent of origin of salmonids in this area.
Myers,·K. W.
Univ. Washington, Fish. Res. Inst., WH-IO, Seattle, WA 98195, USA
Harris,-C.K. Ishida,-Y. Margolis,-L. Ogura,-M.
LN.P.F.C.-BULL. 1993. no. 52, 86 pp
1993
English
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DT:
AB:

NT:

B (Book); 0 (Review-Article); Z (Bibliography)
Since 1978, much new information on the biology, distribution, abundance, and
continent of origin of salmonids in the former fishing area of the Japanese
landbased drifnet salmon fishery has been acquired. Research results have generally
been submitted in the form of INPFC Documents. The purpose of this report is to
summarize information reported to the Commission through 1991. The report
includes a description of the salmonid resource in the area southwest of 48 degree
N, 175 degree W, a review of the Japanese landbased driftnet salmon fishery, a
summary of information on continent of origin of salmonids in the area, a review of
estimates of interceptions of Asian and North American salmonids by the fishery,
and a discussion of the effect of Convention changes on landbased fishery catches.
Incl. bibliogr.: 165 ref. INPFC was replaced Feb. 21, 1993 by the North Pacific
Anadromous Fish Commission.

2.4.10
TI:
Mitochondrial DNA polymorphism in unique runs of chinook salmon
(Oncorhynchus tshawytscha) from the Sacramento-San Joaquin River basin
AU: Nielsen,-J .L.
AF:
USDA For. Serv., Pac. Southwest Res. Stn., 800 Buchanan St., Albany, CA
94710, USA
OA:
Tupper,-D. Thomas,-W.K.
OA:
Colloquium on Endangered Pacific Salmonids, Bodega Bay, CA (USA), 8-12 Sep
1993
SO:
CONSERV.-BIOL. 1994 vol. 8, no. 3, pp. 882-884
PY:
1994
LA:
English
DT:
J (Journal-Article); K (Conference)
CO:
Colloquium on Endangered Pacific Salmonids, Bodega Bay, CA (USA), 8-12 Sep
1993
AB:
Electrophoretic data from California fish have been unable to provide within-basin
resolution of genotypes at the temporal spawning-run level in the Central Valley
chinook populations. In an effort to gain such resolution, the authors examined
mtDNA polymorphisms in fish collected from the Sacramento-San Joaquin River
Basin. Mitochondrial DNA was extracted from 312 samples of fin tissue taken from
7 populations of Central Valley chinook. Six chinook mtDNA types were identified
by sequencing a highly variable segment of the maternally inherited mitochondrial
molecule.
2.4.11
TI:
Coded wire tagging studies of chinook salmon of the Unuk and Chickamin Rivers,
Alaska, 1983-1993
AU: Pahlke, K.A.
AF:
Alaska Dep. Fish and Game, Div. Sport Fish, P.O. Box 240020, Douglas, AK
99824-0020, USA
ALASKA FISH. RES. BULL., vol. 2, no. 2, pp. 93-113, 1995
SO:
PY:
1995
LA:
English
DT:
J (Journal-Article)
AB:
From 1983 through 1988 wild juvenile chinook salmon Oncorhynchus tshawytscha
were tagged with coded wire tags: 20,531 young-of-year and 42,475 smolts on the
Unuk River and 30,501 smolts on the Chickamin River. From 1985 through 1993
a total of 296 Unuk River and 208 Chickamin River tags were recovered from
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fisheries and escapements. Among-year estimates of smolt populations at the time
of tagging ranged from 142,000 to 510,000 fish, and fractions of the juvenile
populations tagged annually ranged from 1.0 to 6.5%. Recoveries indicated the 2
stocks rear primarily in the inside waters of southern southeast Alaska and are
available for harvest over their entire oceanic life cycle. Exploitation rates on the
Un uk River stock ranged from 14 to 24% overall and from 8 to 22% by the
commercial troll fleet, the primary harvester. Chickamin River exploitation rates
ranged from 27 to 50% overall and from 17 to 40% by the commercial troll fleet.
No area or time strata were identified as the major harvester of the 2 stocks.
Distribution and harvest of the stocks were similar to those of Ketchikan-area
hatcheries, which have brood stocks developed from those 2 stocks. Age
composition of the escapement was similar to other southeast Alaska chinook
stocks: almost all males were age 1.1 to 1.4 and most females were age 1.3 and
1.4.

2.4.12
11:

Low levels of intraspecific variation in the mitochondrial DNA of chum salmon

AU:
AF:

Park,-L.K.
NatL Mar. Fish. Serv., NW Fish. Sci. Cent., 2725 Montlake Blvd. E., Seattle,
WA 98112, USA
Brainard,-M.A. Dightman,-D.A. Winans,-G.A.
MOL.-MAR.-BIOL.-BIOTECHNOL. 1993 voL 2, no. 6, pp. 362-370
1993
English
J (Journal-Article)
A total of 798 individuals from 42 different populations of chum salmon
(Oncorhynchus keta) were examined for mtDNA variation. Populations were
sampled across the geographic range of the species, from mainland Japan around
the Pacific Rim to the state of Washington in the United States. The entire D-Ioop
region (approximately 1 kb) was sequenced for 16 individuals from representative
populations. Subregions (approximately 200 nucleotides each) of the D-Ioop
reported to be rapidly evolving in salmon were sequenced for another 29
individuals. Only 4 nucleotide variants were detected, and they occurred in only 4
individuals. Four coding regions of the mtDNA genome were also examined using
restriction fragment analysis of products amplified via the polymerase chain
reaction. Only one, the region coding for NADH dehydrogenase subunits 5 and 6,
showed any variation at this leveL The restriction enzyme Asel revealed a
polymorphism where the frequency of haplotypes was correlated geographically.
The authors surveye,d all individuals for this polymorphism and documented a cline
in frequency of the haplotypes around the Pacific Rim. There was a significant
frequency difference between Japan and 3 other major geographic regions (Russia,
Alaska/Yukon, and British ColumbialWashington) for the presence of the 2
haplotypes. This marker may prove useful in the identification of continent-oforigin for individual chum salmon caught in the open ocean.

(Oncorhynchus keta)

OA:
SO:
PY:
LA:
DT:
AB:

2.4.13
11:
AU:
AF:

Origins of North Pacific chum salmon (Oncorhynchus keta) in the incidental catch
of the 1994 eastern Bering Sea pollock trawl fishery.

Patton, W.S.
Fisheries Research Institute WH-lO, University of Washington, Seattle, WA
98195, USA
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so:
PY:
LA:
DT:
AB:

1997
English
T (Thesis)
Using scale-pattern analysis, stock-composition estimates were produced for the
age 0.3 chum salmon (Oncorhynchus keta) found in the incidental catch of the 1994
B-season walleye pollock (Theragra chalcogramma) fishery in the eastern Bering
Sea and Aleutian Islands. Two prior-brood-year stock baselines and one
equivalent-brood-year stock baseline were evaluated for use in conditional
maximum-likelihood discrimination models. The accuracy of each baseline model
was assessed through a series of simulation runs using hypothetical stock mixtures.
The equivalent-brood-year baseline model was found to be most accurate when
allocating mixtures into several cluster-based standard groups on the basis of
principal-component comparisons. Unweighted composition estimates indicated
that roughly equivalent proportions of the fleet-wide bycatch sample originated
from regional groups representing Russia and southwestern Hokkaido (26.6%),
western and central Alaska (24.1 %), and southern southeast Alaska and British
Columbia (27.5%). The Japanese standard group also accounted for a significant
percentage of the bycatch (13.9%). Estimated proportions of northern southeast
Alaska and Washington groups were relative low (3.2% and 4.8%, respectively).
Extrapolations of stratified weekly mixing proportions to weighted provisional
interception estimates, indicated that approximately 13,850 of the chum salmon
taken incidentally in the 1994 BSAI B-season pollock fishery originated from the
rivers of western and central Alaska. By comparison, the total estimated chum
salmon runs for the-western Alaska and central Alaska regions were 4.4 and 3.8
million fish, respectively, during 1994. The proportion of western Alaskan chum
salmon in the incidental catch increased during the B-season; however, the numbers
of western Alaskan chum salmon intercepted remained relatively stable. Contrary
to what was previously known about chum salmon ocean distribution from
high-seas tagging studies, these results suggest that significant numbers of
immature North American chum salmon are present in the waters of the eastern
Bering Sea during the late summer months. Unweighted composition estimates
produced in this study corroborate the findings of a concurrent
allele-frequency-based stock composition study, which used an independentlycollected sample of the intercepted chum salmon from the 1994 pollock B-season.

2.4.14
TI:
Adult sockeye and pink salmon tagging experiments for separating stocks in
northern British Columbia and southern Southeast Alaska, 1982-1985
AU: Pella,-J.
CA:
National Marine Fisheries Serv., Auke Bay, AK (USA). Auke Bay Lab.
OA:
Hoffman,-M.Hoffman,-S. Masuda,-M. Nelson,-S.
SO:
NOAA-TM-NMFS-AFSC-18, 1993, 146 pp
PY:
1993
LA:
English
DT:
Report
AB: Adult sockeye (Oncorhynchus nerka) and pink (0. gorbuscha) salmon were
captured, tagged, and released in coastal fisheries of southern Southeast Alaska and
northern British Columbia between 1982 and 1985. Sockeye salmon were tagged in
1982 and 1983; pink salmon were tagged in 1982, 1984, and 1985. The tagging
experiments were part of a cooperative effort by the United States and Canada to
assess contributions of stocks of each country to fisheries of the region and to learn
about the coastal migrations of these salmon. Catches and escapements in Alaska
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and Canada were sampled for the purpose of estimating numbers of tagged fish that
either were caught among or escaped to contributing stocks. Most sockeye salmon
in Alaskan fisheries were of Canadian origin, and only a small percentage of the
catch in Canada was of Alaskan origin. Alaskan sockeye salmon were relatively
more numerous in 1982 than in 1983, compared to Canadian stocks of those years.

2.4.15
11:
Genetic diversity patterns of chum salmon in the Pacific Northwest
AU: Phelps,·S.R.
AF:
Washington Dep. Fish and Wildlife, 600 Capital Way N, Olympia, WA 985011091, USA
OA:
LeClair,-L.L. Young,-S. Blankenship,-H.L.
OA:
International Symposium on Genetics of Subarctic Fish and Shellfish, Juneau, AK
(USA), 17-19 May 1993
SO:
CAN.-J.-FISH.-AQUAT.-SCI. 1994 vol. 51, no. Supplement 1, pp. 65-83
PY:
1994
LA:
English
DT:
J (Journal-Article); K (Conference)
CO:
International Symposium on Genetics of Subarctic Fish and Shellfish, Juneau, AK
(USA), 17-19 May 1993
AB: The authors used starch-gel electrophoresis to examine over 13000 adult chum
salmon, Oncorhynchus keta, from 153 collections at 105 locations in Washington,
Oregon, and southern British Columbia from 1985-92. The authors identified 39
variable loci and 36 monomorphic loci. In general, alleles that occurred at a
frequency> 10% were found in all locations and were temporally stable within
locations. Localized alleles usually occurred at a frequency <6%. Significant allele
frequency differences were found among chum salmon populations with different
spawning times (summer, fall, and winter), even within the same watershed, and
among populations of the same spawning time in different regions. Significant
among-population diversity was also found within regions. Multidimensional
scaling and UPGMA cluster analysis grouped populations by geography and runtiming, except where past stock transfers have resulted in interbreeding of hatchery
and wild fish. These analyses indicate that both geography and spawning time are
important isolating mechanisms and that, compared with the other populations,
summer-run chum salmon from the Strait of Juan de Fuca and Hood Canal are a
distinct evolutionary lineage. This information is currently being used to conserve
the genetic diversity of wild chum salmon and manage mixed-stock fisheries.
NT: Incl. 61 ref.
2.4.16
11:
Management Applications of the Genetic Mass-Marking of Chum Salmon at Tulalip
Hatchery
AU: Rawson, K.
AF:
Tulalip Tribes, 7615 Totem Beach Rd. Manysville, WA 98271
SO:
Proceedings of the 17th Northeast Pacific Chinook and Coho Workshop,
Bellingham, Washington. March 1-3, 1995.
PY:
1995
LA:
English
DT:
B (Book)
AB: During brood years 1990 through 1993, staff permanently changed the allele
frequencies at mIDHP- 1 and mMEP-2 in chum salmon from Tulalip Hatchery by
intentional selection of spawners with particular genotypes. The presence of this
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genetic mark in the population will facilitate the detection of straying of
hatchery-origin fish into natural spawning areas, improve the ability of salmon
managers in Puget Sound to estimate the stock composition of mixed-stock
fisheries, and potentially enable managers in the Stillaguamish-Snohomish terminal
area to increase the harvest rate on hatchery-origin fish and reduce the harvest rate
on associated wild stocks. The marked Tulalip stock can also be used as an
indicator for Puget Sound origin chum salmon in large Canadian fisheries if the
production from the hatchery is increased, sample sizes are increased or other Puget
Sound chum stocks are genetically marked.

2.4.17
Identification of hatchery and naturally spawning stocks of Columbia basin spring
chinook salmon by scale pattern analyses
AU: Schwartzberg,.M.
AF:
Columbia River Inter-Tribal Fish Comm., 729 N.E. Oregon, Suite 200, Portland,
OR 97232, USA
OA:
Fryer,-J.K.
SO:
N.-AM.-J.-FISH.-MANAGE. 1993 vol. 13, no. 2, pp. 263-271
PY:
1993
LA:
English
DT:
J (Journal-Article)
AB:
Scale pattern analysis (SPA) was used to differentiate hatchery and natural-origin
stocks of spring-run chinook salmon Oncorhynchus tshawytscha of age 1.2 (= age
4; spent one winter as juveniles in fresh water and two winters in the ocean; one
winter of egg incubation is implied) from the Snake, Wenatchee, and Deschutes
subbasins of the Columbia River basin. Linear discriminant analyses indicated that
hatchery and natural-origin stocks within each subbasin could be identified with a
relatively high degree of accuracy. High classification accuracies were also obtained
by comparing pooled hatchery stocks from the three Columbia River subbasins
with pooled natural-origin stocks from those same subbasins. For a composite
mixed-stock analysis, samples of unknown origin were obtained from Bonneville
Dam, a site on the lower Columbia River where a mixed population of spring
chinook salmon stocks is found. This analysis, which was done with a
classification model based on pooled hatchery and natural-origin stocks, estimated
that 71 % (90% confidence intervals of 61-81 %) of age-l.2 spring chinook salmon
sampled at Bonneville Dam were of hatchery origin. The classification model used
in the mixed-stock analysis was derived from a limited set of representative samples
of known stocks. Estimating hatchery and natural-stock composition of mixedstock populations by using SPA and a limited set of representative known-stock
samples is a potentially valuable technique for management of Columbia basin
spring chinook salmon. This technique may also prove applicable to management of
other mixed-stock Pacific salmon populations.

11:

2.4.18
Electrophoretic characterization of odd-year pink salmon (Oncorhynchus
gorbuscha) populations from the Pacific coast of Russia, and comparison with
selected North American populations
AU: Shaklee,-J .B.
AF:
Washington Dep. Fish and Wildlife, 600 Capital Way N, Olympia, WA 985011091, USA
OA:
Varnavskaya,-N.V.
OA:
International Symposium on Genetics of Subarctic Fish and Shellfish, Juneau, AK

11:
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SO:
PY:
LA:

DT:
CO:
AB:

NT:

(USA), 17-19 May 1993
CAN.-J.-FISH.-AQUAT.-SCI. 1994 vol. 51, no. Supplement 1, pp. 158-171
1994
English
J (Journal-Article); K (Conference)
International Symposium on Genetics of Subarctic Fish and Shellfish, Juneau, AK
(USA), 17-19 May 1993
The authors collected and electrophoretically analyzed a total of 558 fish from eight
locations along the Pacific Coast of Russia. The authors successfully screened 44
enzyme-coding loci: 14 loci were polymorphic at the 0.95 level in at least one
collection, an additional eight were polymorphic at the 0.99 level but not at the 0.95
level, and the remaining 22 were either monomorphic or exhibited only very rare
variation in these collections. Contingency chi super(2) tests using the 23 most
variable loci revealed significant heterogeneity among all eight collections (p =
0.028) but little or no significant heterogeneity among collections within areas
(northeastern Kamchatka peninsula, p = 0.180; southwestern Kamchatka, p =
0.533; and mainland adjacent to the northwestern Sea of Okhotsk, p = 0.071).
Multidimensional scaling and minimum spanning tree analyses using genetic
distances among collections indicated that geographic proximity of spawning sites
was not associated with genetic similarity. The eight odd-year pink salmon
(Oncorhynchus gorbuscha) collections from Russia were compared with 16
collections from North America (southeastern Alaska, British Columbia, and
Washington) using data for 33 loci. The Russian populations differed from the
North American populations in their patterns of allelic variation at many loci. The
amount of genetic differentiation among populations from different rivers in Russia
was comparable to that seen within similar-sized areas in North America.
Inci. 32 ref.

2.4.19
TI:
Transferrin polymorphism in coho salmon, Oncorhynchus kisutch, and its
application to genetic stock identification
AU: Van-Doornik,-D.M.
AF:
Manchester Field Stn., Northwest Fish. Sci. Cent., NatL Mar. Fish. Serv.,
NOAA, P.O. Box 130, Manchester, WA 98353, USA
OA: Milner,-G.B. Winans,-G.A.
SO:
FISH.-BULL. 1996 vol. 94, no. 3, pp. 566-575
PY:
1996
LA:
English
DT:
J (Journal-Article)
AB: The blood protein transferrin is an important source for identifying genetic variation
in coho salmon, Oncorhynchus kisutch, with starch gel electrophoresis. The
authors present new data for transferrin allele frequencies for 48 samples of coho
salmon collected at 34 different locations from Oregon to southern British
Columbia. To analyze transferrin allele frequencies from a larger geographic area,
data from various sources were compiled for 135 samples from sites from
California to southern British Columbia. In a statistical analysis of temporal
variation within locations, 26 of 63 pairwise comparisons (41%) showed
significant differences between samples (P<0.05). An analysis of variance revealed
significant between-locale variability and no significant within-locale variability due
to whether or not the brood years of the samples were three years apart. Relative
gene diversity values were 22.3% between geographic regions, 2.1 % between
stocks within geographic regions, 3.1 % between temporal comparisons, and
72.5% for within-sample variation. Total genetic diversity (H sub(T» was 0.586,
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and the average genetic diversity within populations (H sub(s» equaled 0.425. The
samples showed genetic variation that was related to geographic location.
Applications of transferrin data to genetic stock identification are discussed in
relation to these results.

2.4.20
11:
AU:
AF:
OA:
SO:
PY:
LA:
DT:

AB:

Use of a bar code symbology to produce multiple thermally induced otolith marks
Volk,.E.C.
Washington State Dep. Fish and Wildl., P. O. Box 43151, Olympia, WA 985041091, USA
Schroder,-S.L. Grimm,-J.J.
TRANS.-AM.-FISH.-SOC. 1994 vol. 123, no. 5, pp. 811-816
1994
English
J (Journal-Article)
From 1987 to 1993, the Washington Department of Fisheries mass-marked over 35
million juvenile salmonids by inducing unique banding patterns into their otoliths
by means of short-term water temperature changes during incubation. All five
species of Pacific salmon Oncorhynchus spp. were successfully marked, and
several broods of returning adults have demonstrated the persistence of these marks
for at least 5 years. Using systematic rules developed in the bar code industry and a
marking pattern of six bands and five spaces, the authors created a method for
producing up to 10 different bar codes for marking the otoliths of incubating
salmonids. Multiple groups (N) of six bands can produce 10 super(N) different
codes. Ten unique patterns were decoded, both visually and with the aid of a
computerized image-analysis system combined with a decoding algorithm.
Repeated blind tests showed that pattern recognition was virtually error free with
both methods. Because the symbology is based upon the relative spacing of bands,
the pattern can be discerned along any clear otolith axis; a consistent otolith
measurement axis or section plane is not required. As a result, relatively gross,
rapid otolith preparation procedures were adequate for accurate pattern recognition.
Although the decoding algorithm may result in a failure to decode, the likelihood of
misclassifications is small due to restrictive rules in the bar code symbology. Many
research and management applications of thermal mass-marking require the use of a
number of unique patterns. This bar code method provides a simple means of
organizing information so that multiple unique patterns are easily distinguished.
Although demonstrated on chinook salmon Oncorhynchus tshawytscha, this
method is applicable to any species for which thermal marking of otoliths is
appropriate.

2.4.21
11:
AU:
AF:
OA:
SO:

Estimates of origin of coho salmon caught in the Japanese high seas squid driftnet
fishery in 1990
Walker,-R.V.
Fish. Res. Inst., Univ. Washington, Seattle, WA 98195, USA
Symp. on Biology, Distribution and Stock Assessment of Species Caught in the
High Seas Driftnet Fisheries in the North Pacific Ocean, Tokyo (Japan), 4 Nov
1991
BIOLOGY,-DISTRIBUTION-AND-STOCK-ASSESSMENT-OF-SPECIESCAUGHT-IN-THE-HIGH-SEAS-DRIFTNET-FISHERIES-IN-THE-NORTHPACIFIC-OCEAN.-I.-DRIFTNET-FISHERIES-OF-THE-NORTH-PACIFICOCEAN. Ito,-J.;Shaw,-W.;Burgner,-R.L.-eds. 1993 vol. 53 pp. 239-251
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ST:
PY:
LA:
DT:
CO:
AB:

INPFC-BULL. vol. 53
1993
English
B (Book); K (Conference)
Symp. on Biology, Distribution and Stock Assessment of Species Caught in the
High Seas Driftnet Fisheries in the North Pacific Ocean, Tokyo (Japan), 4 Nov
1991
The continent of origin of coho salmon (Oncorhynchus kisutch) caught in the
Japanese high seas squid driftnet fishery in 1990 was determined by scale pattern
analysis. Scales collected by U.S., Japanese, and Canadian observers on board
commercial squid (Ommastrephes bartrami) fishing vessels provided a direct
sample of the coho bycatch of the fishery. These samples were compared to four
groupings (standards) of inshore scale samples: Bolshaya River (western
Kamchatka Peninsula); Kamchatka River (eastern Kamchatka); northern western
Alaska (Norton Sound to central Bristol Bay); and southern western Alaska
(southern Bristol Bay and north coast of the Alaska Peninsula).

2.4.22
11:
Stock identification techniques for salmon on the high seas.
AU: Walker,.R. V.
AF:
Sch. Fish., Univ. Washington, Seattle, WA 98105, USA
OA:
Myers,-K.W.
OA:
65. Annu. Meet., Northwest Science Association, Bellingham, W A (USA), 24-28
Mar 1992
SO:
NORTHWEST-SCI. 1992. vol. 66, no. 2, p. 134
PY:
1992
LA:
English
DT:
J (Journal-Article); K (Conference); Y (Summary)
CO:
65. Annu. Meet., Northwest Science Association, Bellingham, W A (USA), 24-28
Mar 1992
AB:
For over 35 years U.S. scientists have used various methods to delineate oceanic
distribution of North Pacific salmon and steelhead (Oncorhynchus spp.) and
estimate intermingling of different stocks. These methods have included direct
proof techniques (such as high seas tagging, coded-wire tagging, and freshwater
parasites) and indirect estimation (such as scale pattern analysis, age composition,
genetic methods, and trace element analysis). Strengths and weaknesses and
examples from results of some of the methods will be presented. A parasite
(Nanophyetus salmincola ) acquired in Pacific Northwest freshwater has been used
to identify North American steelhead in the North Pacific Ocean as far west as 163
degree E.
NT:
Abstract only.
2.4.23
11:
Genetic stock structure of western Alaska chum salmon and a comparison with
Russian Far East stocks
AU: Wilmot,·R.L.
AF:
NMFS, Auke Bay BioI. Lab., 11305 Glacier Highw., Juneau, AK 99801, USA
OA:
Everett,-R.J. Spearman,-W.J. Beccus,-R. Varnavskaya,-N.V. Putivkin,-S.V.
OA:
Int. Symposium on Genetics of Subarctic Fish and Shellfish, Juneau, AK (USA),
17-19 May 1993
SO:
INTERNATIONAL-SYPOSIUM-ON-GENE11CS-OF-SUBARC11C-FISH-ANDSHELLFISH. Gharrett,-A.J.;Smoker,-W.W.;Wilmot,-R.L.;Helle,-J.H.;Seeb ,-
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ST:
PY:
LA:

DT:
CO:
AB:

NT:

J.E.;Seeb,-L.W.-eds. 1994 vol. 51, no. suppl. 1 pp. 84-94
CAN.-J.-FISH.-AQUAT.-SCI. vol. 51, no. sup pI. 1
1994
English
B (Book); K (Conference)
Int. Symposium on Genetics of Subarctic Fish and Shellfish, Juneau, AK (USA),
17-19 May 1993
Substantial genetic divergence was found among chum salmon (Oncorhynchus
keta) populations collected from North America and Russia. Five major groups of
populations can be identified by geographic region: (1) lower Yukon River summer
run; (2) upper Yukon River fall run; (3) Bristol Bay area; (4) Alaska Peninsula; and
(5) Russia. The hierarchical gene diversity analysis showed that 95.42% of the
diversity can be explained by heterogeneity within sites, 1.36% among sites,
0.49% between Yukon River run timing, 1.69% among areas, and 1.04% among
countries. The Alaska Peninsula populations are genetically more similar to
populations from Russia than to those from western Alaska, and two populations
from the upper Yukon River are distinct from other nearby populations. Possible
reasons for these findings concern the complex glacial histories of the watersheds.
Incl. 29 ref.

2.4.24
TI:
Determining continent of origin of chum salmon (Oncorhynchus keta) using genetic
stock identification techniques: Status of allozyme baseline in Asia
AU: Winans,-G.A.
AF:
Northwest Fish. Sci. Cent., NMFS, Seattle, WA 98112-2097, USA
OA: Aebersold,-P.B. Urawa,-S. Varnavskaya,-N.V.
OA: Int. Symposium on Genetics of Subarctic Fish and Shellfish, Juneau, AK (USA),
17-19 May 1993
SO:
INTERNATIONAL-SYPOSIUM-ON-GENETICS-OF-SUBARCTIC-FISH-ANDSHELLFISH. Gharrett,-A.J.;Smoker,-W.W . ;Wilmot,-R.L.;Helle,-J . H . ;Seeb ,-

ST:
PY:
LA:

DT:
CO:
AB:

NT:

J.E.;Seeb,-L.W.-eds. 1994 vol. 51, no. suppL 1 pp. 95-113
CAN.-J.-FISH.-AQUAT.-SCI. vol. 51, no. suppl. 1
1994
English
B (Book); Z (Bibliography)
Int. Symposium on Genetics of Subarctic Fish and Shellfish, Juneau, AK (USA),
17-19 May 1993
A three-agency program was initiated in 1989 to develop a new multiloci genetic
baseline for chum salmon (Oncorhynchus keta) in Japan and Russia for use in stock
identification; allele frequencies at 77 allozyme loci are reported in 38 samples
covering most of its north-south limits of distribution in Asia. A clear distinction
between Russian and Japanese samples was observed at Nei's D = 0.006, and
genetic differentiation generally followed a regional pattern within each country.
Principal component analysis of the P sub(0.95) loci revealed a large difference
between Japanese and Russian samples. Four loci had high loadings on the first
two principal components. Analyses of a simulated fishery with 200 fish revealed a
high degree of precision in estimating contributions to seven population groups and
to country of origin.
Incl. 58 ref.
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2.4.25
11:
Gene differentiation in Pacific salmon (Oncorhynchus sp.): Facts and models with
reference to pink salmon (0. gorbuscha)
AU: Zhivotovsky,-L.A.
AF:
Sch. Fish. and Ocean Sci., Univ. Alaska Fairbanks, 11120 Glacier Highway,
Juneau, AK 99801, USA
OA:
Gharrett,-A.J.* McGregor,-A.J. Glubokovsky,-M.K. Feldman,-M.W.
OA:
International Symposium on Genetics of Subarctic Fish and Shellfish, Juneau, AK
(USA), 17-19 May 1993
SO:
CAN.-J.-FISH.-AQUAT.-SCI. 1994 vol. 51, no. Supplement 1, pp. 223-232
PY:
1994
lA:
English
DT:
J (Journal-Article); K (Conference)
CO: International Symposium on Genetics of Subarctic Fish and Shellfish, Juneau, AK
(USA), 17-19 May 1993
AB:
Analyzing population genetic data usually involves examining relationships among
populations followed by analysis of the distribution of genetic variability. Genetic
relationships are often depicted with multidimensional scaling or trees constructed
from genetic distances; genetic variation within and among populations is
partitioned using gene diversity measures such as F sub(ST) or G sub(ST). Genetic
distances or gene diversity are often used to estimate influences of gene drift,
migration, and/or selection on observed gene differentiation. The authors used
allozyme data for pink salmon populations to examine the theoretical models
available for estimating magnitudes of these factors in Pacific salmon populations.
The models included (1) mutation and gene drift; (2) mutation and migration; (3)
migration and gene drift; and (4) gene drift, migration, and selection. These models
suggest that gene drift and migration are probably important at the lowest levels of
population hierarchy, but even very small forces such as weak heterogeneous
selection and low migration levels may be important at higher levels. The accuracy
of some estimates should be questioned because for many situations appropriate
models are either not yet available or are not sufficiently refined. Also, the dynamic
genetic structure of salmon populations makes it unlikely that the steady state
assumed for many theoretical models has obtained.
Nf:
Incl. 10 1 ref.

3. Salmon Habitat and Ecosystem
3.1 Physical-biological Interaction and Productivity
3.1.1
11:
Cooperative fisheries and oceanographic studies (CFOS): An update
AU: Cooney,-R.T.
AF:
Univ. Alaska Fairbanks, Inst. Mar. Sci., P.O. Box 757220, Fairbanks, AK
99775-7220, USA
OA: Willette,-T.M.
OA:
16. Northeast Pacific Pink and Churn Salmon Workshop, Juneau, AK (USA), 2426 Feb 1993
SO:
NORTHEAST-PACIFIC-PINK-AND-CHUM-SALMON-WORKSHOP. AlaskaUniv.,-Fairbanks-USA.-Alaska-Sea-Grant-Program 1994 pp. 31-32
PY:
1994
lA:
English
DT:
B (Book)
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co:
AB:

16. Northeast Pacific Pink and Chum Salmon Workshop, Juneau, AK (USA), 2426 Feb 1993
A multi-year study of oceanographic and meteorological factors influencing pink
and chum salmon production in Prince William Sound was established in 1990.
Alaska Department of Fish and Game (ADF&G), the Prince William Sound
Aquaculture Corporation (PWSAC), the Valdez Fisheries Development Association
(VFDA), and the University of Alaska organized a program of environmental
monitoring and experimental studies to determine how conditions influencing the
growth of wild and hatchery-reared juveniles might predict adult returns. This
investigation was designed to address pre-season forecasting, carrying capacity,
wild and hatchery stock competition, optimizing hatchery survivals, and wild and
hatchery stock fluctuations. Under levels of constant escapement it is believed that
interannual variability in pink and chum salmon production is established primarily
by losses to predation during early ocean residence. These losses are thought to be
related to how quickly the young salmon grow out of the most vulnerable smallest
sizes.

3.1.2
11:
Southeast Alaska winter air temperature cycle and its relationship to pink salmon
harvest
AU: Hofmeister,·K.
AF:
Alaska Dep. Fish and Game, P.O. Box 240020, Douglas, AK 99824, USA
OA:
16. Northeast Pacific Pink and Chum Salmon Workshop, Juneau, AK (USA), 2426 Feb 1993
SO:
NORTHEAST-PACIFIC-PINK-AND-CHUM-SALMON-WORKSHOP. AlaskaUniv.,-Fairbanks-USA.-Alaska-Sea-Grant-Program 1994 pp. 111-122
PY:
1994
LA:
English
DT:
B (Book)
CO:
16. Northeast Pacific Pink and Chum Salmon Workshop, Juneau, AK (USA), 2426 Feb 1993
AB:
Pink salmon (Oncorhynchus gorbuscha) harvests during 1960-1992 are positively
correlated with both average winter air temperatures and brood year escapements.
Average winter air temperatures in Southeast Alaska are cyclic and linked to the sea
surface temperature cycle in the Gulf of Alaska. The 18.6-year lunar cycle, with its
associated tidal currents, has been implicated in high latitude sea temperature cycles.
The peak historical harvest period of the late 1930s and early 1940s occurred when
the winter temperature cycle was at its minimum. The population crash which
started after 1941 and continued through 1960 was attributed to inadequate brood
year escapement levels. The population recovery of the early 1980s to early 1990s
was attributed to both improving environmental conditions, and increased
escapement levels. If escapements are maintained near their current level (i.e. an
index of 12 to 13 million), the harvest will probably become cyclic and linked to the
winter air temperature cycle. Maintaining adequate escapements is also expected to
result in average harvest levels well above those which occurred during the last two
lows in the winter air temperature cycle.
3.1.3
11:
Cycles in ocean productivity, trends in habitat quality, and the restoration of salmon
runs in Oregon.
AU: Lawson,.P.W.
AF:
Oregon Dep. Fish. and Wildl., 2040 SE Marine Science Dr., Newport, OR 97365,
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SO:
PY:
LA:
DT:
AB:

USA
FISHERIES. 1993. vol. 18, no. 8, pp. 6-10
1993
English
J (Journal-Article)
Conservation management is always a political, as well as a biological, problem.
Oregon's coastal natural coho salmon (Oncorhynchus kisutch ) Populations have
drawn political attention because abundances are at critically low levels. One of the
underlying problems is a long-term trend of habitat degradation. In addition,
decadal-scale cycles in ocean survival of coho salmon may lead to cycles in
abundance that are independent of freshwater habitat trends. Programs to restore
coho salmon populations through stream restoration will take decades to produce
long-lasting results. When population abundance varies widely over time, a rise in
abundance following the initiation of recovery measures can be taken as an
indication of success even when the increase in numbers was independent of the
actions taken. Support for recovery efforts must be sustained through the cycle of
higher abundance. The true measure of success for such projects is the continued
survival of the population through subsequent episodes of low abundance.

3.1.4
TI:

Marine factors in the production of salmon: their significance to the Pacific Salmon
Treaty

AU:
AF:
Ok
SO:
PY:
LA:
DT:
AB:

Shelton,-J.
1670 Evergreen Ave., Juneau, AK 99801, USA
Koenings,-J.P.
ALASKA-FISH.-RES.-BULL. 1995 vol. 2, no. 2, pp. 156-163
1995
English
J (Journal-Article)
Pacific salmon migratory behavior in the ocean and the critical role of marine
residence in salmon production relate to Article III of the Pacific Salmon Treaty
(PST). One of the basic objectives of that article, the equity principle, provides that
each party is to receive benefits equivalent to the production of salmon originating
in its waters. The following international, biological, and economic considerations
(1) relate to the Canadian proposition that production of and proprietary rights to
salmon are defined solely by spawning location, and (2) form the basis for
including marine life stages in the conceptual framework of production employed in
the PST. The view developed here is that, for purposes of evaluating fishery
equity, salmon production encompasses all aspects of salmon life history.

3.1.5
TI:

AU:
AF:

SO:
PY:
LA:
DT:
AB:

The physical dynamics of the subarctic front of the North Pacific Ocean and its
relation to salmon (Oncorhynchus spp.) production.
Ward, -M. B.
Fisheries Research Institute WH-lO, University of Washington, Seattle, WA
98195, USA
1993
English
T (Thesis)
This thesis includes a review of trends in biological production and oceanography
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of the North Pacific Ocean, an analysis of the physical dynamics of the subarctic
front (1950-1998), and a comparison between the dynamics of the subarctic front
and salmon production.

3.2 Climate Change Effects
3.2.1
11:
Alternative models of climatic effects on sockeye salmon, Oncorhynchus nerka,
productivity in Bristol Bay, Alaska, and the Fraser River, British Columbia
AU: Adkison, -M.D.
AF:
School of Resource and Environmental Management, Simon Fraser Univ.,
Burnaby, B.C., Canada V5A lS6
Ok Peterman, -R.M., Lapointe, -M.F., Gillis, -D.M., Korman, J.K.
SO:
1996 vol. 5, no. 3/4, pp. 137-152
PY:
1996
LA:
English
DT:
J (Journal-Article)
AB:
The authors compare alternative models of sockeye salmon, Oncorhynchus nerka,
productivity (returns per spawner) using more than 30 years of catch and
escapement data for Bristol Bay, Alaska, and the Fraser River, British Columbia.
The models examined include several alternative forms of models that incorporate
climatic influences as well as models not based on climate. For most stocks, a
stationary stock-recruitment relationship explains very little of the interannual
variation in productivity. In Bristol Bay, productivity covaries among stocks and
appears to be strongly related to fluctuation in climate. The best model for Bristol
Bay sockeye involved a change in the 1970s in the parameters of the Ricker stockrecruitment curve; the stocks generally became more productive. In contrast, none
of the models of Fraser River stocks that we examined explained much of the
variability in their productivity.
3.2.2
11:
Interdecadal variability in distribution and catch rates of epipelagic nekton in the
Northeast Pacific Ocean
AU: Brodeur,-R.D.
AF:
Alaska Fish. Sci. Cent., NMFS/NOAA, 7600 Sand Point Way NE, Seattle, WA
98115-0070, USA
Ok Ware,-D.M.
Ok Climate Change and Northern Fish Populations Conf., Victoria, BC (Canada), 1924 Oct 1992
SO:
CLIMATE-CHANGE-AND-NORTHERN-FISH-POPULATIONS. Beamish,R.J.-ed. National-Research-Counc.-of-Canada,-Ottawa,-ON-Canada 1995 no. 121
pp.329-356
ST:
CAN.-SPEC.-PUBL.-FISH.-AQUAT.-SCI.-PUBL.-SPEC.-CAN.-SCI.HALIEUT.-AQUAT. no. 121
PY:
1995
LA:
English
DT:
B (Book); K (Conference)
CO: Climate Change and Northern Fish Populations Conf., Victoria, BC (Canada), 1924 Oct 1992
AB:
Catch data were analyzed from pelagic nekton research surveys over a wide area of
the Gulf of Alaska during the late 1950s and the 1980s. Using a geographical
information system for spatial analysis of standardized catch rates in surface
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NT:

gillnets, the authors show that the distribution patterns of 14 species of Pacific
salmon (Oncorhynchus spp.), nonsalmonid fishes, and cephalopods have changed
dramatically between these two periods. The distribution of most subarctic species
was compressed to the northwest portion of the gulf whereas the transition species
were found closer to the west coast of North America in the 1980s than in the
earlier period. Most species examined showed marked increases in mean catch rate
from the Central Subarctic Domain between these two decades. Jack mackerel
(Trachurus symmetricus), the only species the authors examined that is
predominantly a resident of the Coastal Upwelling Domain, was the only species to
show a decline between the two periods. Estimated salmon biomass was nearly
twice as high during the 1980s as it was in the late 1950s. Some possible links
between these large-scale changes and the oceanic carrying capacity of the
Northeast Pacific Ocean are considered.
Incl. 72 ref.

3.2.3
11:
AU:
OA:
SO:
PY:
LA:
DT:
AB:

Paleo science approach to estimating the effects of climatic warming on salmonid
fisheries of the Columbia River basin

Chatters,-J.C.
Butler,-V.L. Scott,-M.J. Anderson,-D.M. Neitzel,-D.A.
199222 pp
1992
English
R (Report)
To understand how climatic warming might affect salmonid populations, the
authors followed a four-step procedure, incorporating paleoenvironmental data at
the beginning and ending points, as follows. First, they used geomorphic,
paleobotanical, and paleomalacological data to reconstruct stream conditions during
the last 8000 years. Second, they estimated the effect on salmon of conditions
extant approximately 6000 to 7000 radiocarbon years before present (B.P.), when
temperatures were as much as 2 degree C warmer than at present. This became an
analog of future warmer climate and its effects on spawning, incubation and rearing
parameters of the NPPC's Tributary Parameter Model (TPM) for estimating
salmonid production. Third, they ran the TPM in conjunction with the NPPC
System Planning Model (SPM) to calculate the effect of these analog conditions on
the population of returning adult fish in selected stream systems. Ultimately, the
authors will run the models for all salmon-accessible subbasins of the Columbia
River system. Finally, they are identifying fish remains obtained from
archaeological sites along the Columbia River to compare variations in the
taxonomic composition of ancient fish assemblages with model predictions.

3.2.4
11:
AU:
AF:
OA:
OA:
SO:

The effect of climate on North Pacific pink salmon (Oncorhynchus gorbuscha)
production: examining some details of a natural experiment

Cooney,.R.T.
Inst. Mar. Sci., Univ. Alaska, Fairbanks, AK 99775, USA
Willette,-T.M. Sharr,-S. Sharp,-D. Olsen,-J.
Climate Change and Northern Fish Populations Conf., Victoria, BC (Canada), 1924 Oct 1992
CLIMATE-CHANGE-AND-NORTHERN-FISH-POPULATIONS. Beamish,R.J.-ed. National-Research-Counc.-of-Canada,-Ottawa,-ON-Canada 1995 no. 121
pp.475-482
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ST:
PY:
LA:
DT:
CO:

AB:

NT:

3.2.5
TI:
AU:
AF:
OA:
OA:
SO:
ST:
PY:
LA:
DT:
CO:

AB:

NT:

CAN.-SPEC.-PUBL.-FISH.-AQUAT.-SCI.-PUBL.-SPEC.-CAN.-SCI.HALIEUT.-AQUAT. no. 121
1995
English
B (Book); K (Conference)
Climate Change and Northern Fish Populations Conf., Victoria, BC (Canada), 1924 Oct 1992
Positive correlations between pink salmon (Oncorhynchus gorbuscha) production
and sea-surface and air temperatures in the Gulf of Alaska demonstrate linkages
with long-term, low-frequency oceanographic and meteorological variability. A
comparison of a warm spring (1990) and a cold spring (1991) in Prince William
Sound, Alaska, suggests that one way these influences may manifest is by
modifying the duration of the annual fry emigration into coastal nursery areas.
Differences in air and sea-surface temperatures approximately 2 degree C apparently
resulted in an extension of the pink salmon emigration by 38 d in the cold year.
Evidence is presented that between-year differences in cloud cover contributed to
the variability in thermal histories measured in the spring of 1990 and 1991.
Inci. 27 ref.

Climate change and salmon production in the Northeast Pacific Ocean
Hare,-S.R.
Int. Pac. Halibut Comm., Box 95009, Seattle, WA 98145-2009, USA
Francis,-R.C.
Climate Change and Northern Fish Populations Conf., Victoria, BC (Canada), 1924 Oct 1992
CLIMATE-CHANGE-AND-NORTHERN-FISH-POPULATIONS. Beamish,R.J.-ed. National-Research-Counc.-of-Canada,-Ottawa,-ON-Canada 1995 no. 121
pp. 357-372
CAN.-SPEC.-PUBL.-FISH.-AQUAT.-SCI.-PUBL.-SPEC.-CAN.-SCI.HALIEUT.-AQUAT. no. 121
1995
English
B (Book); K (Conference)
Climate Change and Northern Fish Populations Conf., Victoria, BC (Canada), 1924 Oct 1992
Alaskan salmon (Oncorhynchus) stocks have exhibited enormous fluctuations in
production during the 20th century. In this paper, the authors investigate their
hypothesis that large-scale salmon-production variability is driven by climatic
processes in the Northeast Pacific Ocean. Using a time-series analytical technique
known as intervention analysis, the authors demonstrate that Alaskan salmonids
alternate between high and low production regimes. The transition from a high (low)
regime to a low(high) regime is called an intervention. To test for interventions, the
authors first fitted the salmon time series to univariate autoregressive integrated
moving average (ARIMA) models. On the basis of tentatively identified climatic
regime shifts, potential interventions were then identified and incorporated into the
models, and the resulting fit was compared with the non-intervention models. A
highly significant positive step intervention in the late 1970s and a significant
negative step intervention in the late 1940s were identified in the four major Alaska
salmon stocks analyzed.
IncL 89 ref.
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3.2.6
TI:
AU:
AF:
SO:
PY:
LA:
DT:
AB:

Climate change and salmonid life history variation
Mangel,.M.
Sect. Evo1. Eco1., Univ. California, Davis, CA 95616, USA
DEEP-SEA-RES.-II-TOP.-STUD.-OCEANOGR. 1994 vol. 41, no. 1, pp. 75-106
1994
English
J (Journal-Article)
A model is developed to predict some effects of climate change on anadromous
fish. A review the relevant biology of salmonids, focusing on three species of
Pacific salmon and on Atlantic salmon, shows that there is sufficient commonality
to this biology that we can conceive of a general salmon model, which is then
tailored to consider a particular species in a particular situation. Such a model is
developed for the Atlantic salmon (Salmo safar L.) and is used to study the effects
of climate change on its patterns of development and maturation. The main variables
in this model are the weight and length of the fish (assumed to be related
allometrically), the metabolic rate of the fish (a measure of how potential growth is
converted into realized growth) and environmental properties such as food
availability and water temperature. The main predictions are the pattern of
development (maturation and smoltification) and feeding behavior in the stream.
Given these predicted patterns of development and behavior, we can address the
response to climate change. For example, if climate change leads to an overall
decrease in the availability of food, then returning fish will be smaller (as expected).
However, the return timing may change too, depending upon the metabolic rate.
Similarly, assuming that streams are warmed by climate change, leads to a clear
prediction about switches in the patterns of smolting as a function of size of the fish
and metabolic rate. Methods for testing the proposed models are described.

3.2.7
TI:
A Pacific interdecadal climate oscillation with impacts on salmon production
AU: Mantua,·N.J.
AF:
Joint Institute for the Study of the Atmosphere and Oceans, Univ. Washington,
Seattle, WA 98195-4235 USA
OA:
Hare, -S.R., Zhang, -Y., Wallace, -J.M., Francis, -R.c.
SO:
BULL. AMERICAN METEOROLOGICAL SOC. 1997 vol. 78, no. 6, pp. 10691079
PY:
1997
LA:
English
DT:
J (Journal-Article)
AB:
Evidence gleaned from the instrumental record of climate data identifies a robust,
recurring pattern of ocean-atmosphere climate variability centered over the
midlatitude North Pacific basin. Over the past century, the amplitude of this climate
pattern has varied irregularly at interannual-to-interdecadal timescales. There is
evidence of reversals in the prevailing polarity of the oscillation occurring around
1925, 1947, and 1977; the last two reversals correspond to dramatic shifts in
salmon production regimes in the North Pacific Ocean. This climate pattern also
affects coastal sea and continental surface air temperatures, as well as streamflow in
major west coast river systems, from Alaska to California.
3.3 Regime Effects
3.3.1
TI:
Time series outlier analysis: evidence for management and environmental influences
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AU:
AF:
OA:
SO:
PY:
LA:

DT:

AB:

on sockeye salmon catches in Alaska and northern British Columbia.
Farley, -E.V.
Auke Bay Lab., Alaska Fish. Sci. Cent., NMFS/NOAA, 11305 Glacier Hwy.,
Juneau, AK 99801-8626, USA
Murphy, J.M.
Alaska Fishery Research Bulletin, VoL 4, no. 1, pp. 36-53, 1997
1997
English
J (Journal-Article)
Autoregressive, moving average models were fit and outliers were identified for
commercial catches of 9 major sockeye salmon Oncorhynchus nerka stocks in
Alaska and northern British Columbia. Distinct patterns in the sample
autocorrelation and partial autocorrelation functions indicated stock-specific
dynamics. Three types of outliers were considered: level-shift, temporary-change,
and additive outliers. Most additive outliers were unexplainable and may represent
multiplicative survival at several different life history stages. Additive outliers that
could be explained resulted from changes in fishing effort. Temporary-change
outliers commonly reflected cold winter temperatures in western Alaska during the
early 1970s. Four of nine river systems in the analysis had level-shift outliers, and
only one of these had a positive shift in the late 1970s. The level-shift outliers,
which indicate a long-term shift in catch levels, appeared to be the result of changes
in escapement policy rather than an abrupt change in the production dynamics of the
North Pacific.

3.3.2
11:
Decadal-scale regime shifts in the large marine ecosystems of the North-east Pacific:
A case for historical science
AU: Francis,-R.C.
AF:
Fish. Res. Inst., WH-lO, Sch. Fish., Univ. Washington, Seattle, W A 98195,
USA
OA:
Hare,-S.R.
SO:
FISH.-OCEANOGR. 1994 voL 3, no. 4, pp. 279-291
PY:
1994
LA:
English
DT:
J (Journal-Article)
AB: There are two fundamental ways of doing science: the experimental-predictive and
the historical-descriptive. The experimental-predictive approach uses the techniques
of controlled experiment, the reduction of natural complexity to a minimal set of
general causes, and presupposes that all times can be treated alike and adequately
simulated in the laboratory. The historical-descriptive approach uses a mode of
analysis which is rooted in the comparative and observational richness of our data,
is holistic in its treatment of systems and events, and assumes that the final result
being studied is unique, i.e. dependent or contingent upon everything that came
before. The authors suggest that one of the real difficulties we have in
understanding ecosystem properties is our inability to deal with scale, and the
authors show how historical science allows us to approach the issue of scale
through the interpretation of pattern in time and space. The authors then use the
techniques of the historical-descriptive approach to doing science in the context of
their own and other research on climate change and biological production in the
Northeast Pacific Ocean. In particular, the authors examine rapid decadal-scale
shifts in the abundance and distribution of two major components--salmon and
zooplankton--of the large marine ecosystem of the Northeast Pacific, and how they
relate to similar shifts in North Pacific atmosphere and ocean climate. The authors
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conclude that they are all related, and that climate-driven regime shifts, such as
those they have identified in the North-east Pacific, can cause major reorganizations
of ecological relationships over vast oceanic regions.

3.3.3
11:
AU:
AF:

so:
PY:
LA:
DT:
AB:

Low frequency climate variability and salmon production
Hare, -S.R.
Fisheries Research Institute WH-lO, University of Washington, Seattle, WA
98195, USA
1996
English
D (Dissertation)
This dissertation examines the nature of variability in the atmospheric and oceanic
climate of the North Pacific and its relation to the level of salmon production in
Alaska. First, inherent difficulties and traditional shortcomings in fisheryenvironmental studies that fail to account for spatial and temporal correlation are
discussed. How two techniques, rotated principal component analysis and
intervention analysis, are ideally suited to quantifying spatial and temporal patterns
of variability and interaction is demonstrated. Using the method of historical
science, it is shown that the climate of the North Pacific is best characterized as
alternating decades-long regimes punctuated by abrupt regime shifts. This
characterization resulted from analyses of sea level pressure, sea surface
temperature and wind stress, which are independent data sets exhibiting highly
consistent results. There have been four climatic regimes in the 20th century with
the regime shifts transpiring in the mid 1920s, late 1940s and late 1970s. Using the
identified climate regimes, that Alaska salmon production also alternates between
high and low production regimes is demonstrated. Mechanisms linking climate and
salmon production, from a regime-cognizant point of view are investigated. The
author concludes that the most likely link is increased survival due to enhanced
growth in the first year of marine residence. Implications for management of
salmon are then considered. It is shown that stock-recruitment relationships for
Bristol Bay sockeye underwent a fundamental change after the climate regime shift
of the late 1970s. This climatic link, more than any fishery management action,
largely determines the annual level of production.

3.3.4
11:
AU:
AF:
OA:
SO:
Idaho.
PY:
LA:
DT:
AB:

An intervention analysis approach to modeling the linkage between Northeast
Pacific regime shift and Alaska salmon production.
Hare, S.R.
Fisheries Research Institute WH-lO, University of Washington, Seattle, WA
98195, USA
Francis, R.C.
Proceedings of the 1992 Northeast Pacific Chinook and Coho Workshop Boise,
1992
English
B (Book)
Alaska salmon stocks have exhibited enormous fluctuations in production during
the 20th century. In this paper, the authors investigate their hypothesis that large
scale salmon production variability is driven by north Pacific climatic processes.
Using a time series analytical technique known as Intervention Analysis, the

67
authors demonstrate that Alaska salmonids alternate between high and low
production regimes. The transition from a high (low) regime to a low (high) regime
is called an intervention. The timing of these interventions is shown to be nearly
synchronous across different species of salmon as well as salmon from different
origins. To test for interventions, the authors first fit the salmon time series to
univariate auto-regressive integrated moving average (ARIMA) models. Potential
interventions were then identified, incorporated into the models and the resulting fit
compared to the non-intervention models. A highly significant positive step
intervention in the mid-1970s was found in the four major Alaska salmon stocks
analyzed. The difference in mean production before and after the mid-1970's
intervention was found to be 17.7 million for western Alaska sockeye, 4.8 million
for central Alaska sockeye, 13.0 million for southeast Alaska pink, and 22.6
million for central Alaska pink. A smaller, negative, step intervention in the mid1950s was identified for each of the four stocks. The drop in mean production was
estimated at: 6.3 million for western Alaska sockeye, 2.0 million for central Alaska
sockeye, 12.8 million for southeast Alaska pink, and 6.4 million for central Alaska
pink. The authors review the evidence for synchronous climatic regime shifts in the
early 1950s and mid- 1970s that coincide with the shifts in salmon production.
Potential mechanisms linking north Pacific climatic processes to salmon production
are identified.

3.3.5
11:
AU:
AF:
SO:
PY:
LA:
DT:
AB:

4.

Salmon production in changing ocean domains.
Pearcy, W.G.
Oregon State University, Corvallis, Oregon 97333
Pacific salmon and their ecosystems, p 331-352. Chapman and Hall, NY.
1997
English
B (Book)
Naturally the ocean's carrying capacity for anadromous salmon ids is dynamic in
time and space. It is constantly changing on interannual, decadal, centennial and
millennial time scales. Since 1976, a major change has occurred in the Northeast
Pacific Ocean, with unfavorable ocean conditions for salmonids in the Coastal
Upwelling Domain, and highly favorable conditions farther north in the Coastal
Downwelling and Central Subarctic domains and the Bering Sea. High sea levels
and warm temperatures along the coast, an intense Aleutian Low, and weak
upwelling are associated with these recent changes. During the 1960s and early
1970s, when hatchery releases of smolts were increased to compensate for loss of
freshwater habitat, the opposite trend prevailed, with good ocean survival in the
Coastal Upwelling Domain and lower survival in the Gulf of Alaska. Although the
exact mechanisms that affect high or low salmon production are still speCUlative,
ocean climate is clearly implicated and should be considered in management
decisions. Favorable ocean conditions will be required for full recovery of many
depressed stocks.

Miscellaneous

4.1
11:
AU:
AF:

Distribution and origins of steelhead trout (Oncorhynchus mykiss) in offshore
waters of the North Pacific Ocean
Burgner, -R.L.
Univ. Washington, Fish. Res. Inst., WH-lO, Seattle, WA 98195, USA
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SO:
PY:
LA:
DT:
AB:

Light,- J.T., Margolis, -L., Okazaki, -T., Tautz, -A., Ito, -So
I.N.P.F.C.-BULL. 1992. no. 51, 92 pp.
1992
English
B (Book); 0 (Review-Article); Z (Bibliography)
This bulletin is the culmination of studies intensified after 1982 when the
International North Pacific Fisheries Commission endorsed a recommendation to
initiate preparation of a joint comprehensive report on distribution and origins of
steelhead trout in offshore waters of the North Pacific Ocean. The bulletin includes
chapters on life history background, ocean life history, abundance of North
American and Asian stocks, and inshore and high-seas catches of steelhead.

4.2
TI:

AU:
AF:
Ok
Ok
SO:
PY:
LA:
DT:
CO:
AB:

Bibliographies of pink salmon (Oncorhynchus gorbuscha) and chum salmon (0.
keta) literature
Johnson,.P.A.
NMFS, Auke Bay Fish. Lab. 11305 Glacier Highway, Juneau, AK 99801, USA
Heard,-W.R.
16. Northeast Pacific Pink and Chum Salmon Workshop, Juneau, AK (USA), 2426 Feb 1993
NORTHEAST-PACIFIC-PINK-AND-CHUM-SALMON-WORKSHOP. AlaskaUniv.,-Fairbanks-USA.-Alaska-Sea-Grant-Program 1994 pp. 185-186
1994
English
B (Book)
16. Northeast Pacific Pink and Chum Salmon Workshop, Juneau, AK (USA), 2426 Feb 1993
Two major salmon literature collections are now available at the Library of the Auke
Bay Fisheries Laboratory (ABFL). Both collections were assembled and used in the
preparation of the chapters on pink and chum salmon in the book Life Histories of
Pacific Salmon, edited by C. Groot and L. Margolis, and published by the
University of British Columbia Press in 1991.

4.3
TI:
AU:
SO:

PY:
LA:
DT:
AB:

Ocean ecology of North Pacific salmonids.
Pearcy,· W.G.
BOOKS-RECRUITMENT -FISH.-OCEANOGR. SEATTLE,-W A-USA
WASHINGTON-SEA-GRANT-PROGRAM-UNIV.-WASHINGTON-PRESS
1992.179 pp
1992
English
B (Book)
In this book, questions concerning the ecology of Pacific salmonids at sea, relevant
to all seven anadromous species of Oncorhynchus (five salmon and two trout)
found in the northeastern Pacific are addressed. The focus is on processes that
affect growth and survival in the ocean in an attempt to establish a connection
between salmonid ecology and the physical and biological oceanography of that
Pacific region. The first chapter, on phylogeny and anadromy of salmonids, covers
freshwater and marine life histories. Then the organization of the book follows the
sequence of salmonid migrations into the ocean: the timing of outmigration, the
importance of estuaries, and survival in fresh and marine waters. Next, salmonids
in three of the five oceanographic domains delineated for the northeastern Pacific
are discussed. The longest chapter is devoted to coho salmon in the Transitional
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Domain of the California Current off the coast of California, Oregon, and
Washington. Next, the migration corridor of pink, chum, and sockeye in the Alaska
Coastal Current, and then their carrying capacity in the oceanic Central Subarctic
Waters of the North Pacific is discussed. The final chapter describes salmonid
migrations in both coastal and oceanic waters, and possible guidance mechanisms.

