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INTRODUCTION

The North Pacific albacores Thunnus alalunga (Bonnaterre)
supports a major U.S. commercial tuna fishery (Clemens and Craig
1965; Herrick and Koplin:s 1986) and also makes up a significant
portion of the recreational fisheries of Californiar Oregon and
Washington (Holts, 1985). Understanding the dynamics and
mechanisms affecting the availability of this economically
important species of tuna requires a background of data on catch
statistics covering an extended period of time. This atlas
presents data on albacore caught by the U.S. North Pacific
albacore fishing fleet and summarizes the fishing effort, catchr
size composition of fish sampled and catch distribution from 1961
to 1980. I include data that have been collected since 1961 from
the traditional fishing areas and data collected from the
offshore areas since 1975 (Figure 2a). The data are summarized
by vessel sizes gearr area and time to provide fishermen and
researchers with a historical account of the operations and
performance by the U.S. North Pacific albacore fishing fleet on
these two fisheries.

The data were obtained from logbooks completed by fishermen
who voluntarily participated in the sampling programr and from
interviews with fishermen conducted by state field biologists at
landing sites during the albacore fishing season. The sampling
is coordinated and carried out at the waterfront by biologists
from the fisheries agencies of Californiar Oregon, Washington and
from the Honolulur Hawaiir laboratory of the Southwest Fisheries
Center (SWFC). Through the program, samplers also measure and
collect length-fregquency data on the unloaded albacore catch.
The datar when received at the SWFC from the four participating
states each year, are entered on to magnetic taper merged into a
single data setr and then checked by computer for errors and
dupl ication of records. The data are then stored on data bases
which are maintained at the SWFC: La Jollar California.

The information is presented here to provide researchers and
fishermen with historical records of harvest and indices of
annual fishing success by the U.S. North Pacific albacore fishing
fleet. Biologists and statisticians have used this information
in conjunction with other data to determine the migration
patterns of this stock (Laurs et al., 1976; Laurs and Lynn, 1977)
and to estimate the size of the populationl. Length-frequency
data obtained from the sampled vessels have been used in
determining size and age classes of fish by gear, area and time
(Clemens: 1961). Fishermen in the albacore fishing fleet have
also made good use of this information. Annual reports of
fishing success by time-area stratum and catch-per—unit effort by

1Weber: E. C. and N. W. Bartoo. MS. North American
participation in the fishery for albacore (Thunnus alalunga) in
the North Pacific. SWFC, La Jollar, California.



half-month and 1° quadrangle area are prepared and made available
each year to the fishermen, who use the reports in planning their
fishing strategy (Majors et al., 1982; 1983; 1984; Majors and
Miller, 1985; 1986).

Information maintained on these data bases was collected by
the state fisheries agencies of California, Hawaii, Oregon and
Washington since the early 1930s. The data summarized and
presented in this atlas: howeverr cover the years 1961 to 1980.
Data collected before 1961, although they are availabler were not
included because they were incomplete and lack continuity in the
parameters and data series emphasized in this report. Data
collected after 1980, although completer have been excluded
because they have not been completely analyzed.

Before 1973, seasonal length-frequency measurements, data on
vessel sizes, and fishing effort and catch statistics on the U.S.
North Pacific albacore fishery were collected and archived
independently by the participating state fisheries agencies of
Californiar Oregon and Washington (Craig, 1963). These
independent sampling efforts by the three U.S. west coast states
were eventually incorporated into a cooperative effort in the
spring of 1974 when a uniform U.S. North Pacific Albacore Logbook
was developed and made available to all participating fishermen
(Laurs et al.r 1975b). This version of the logbook was designed
to simplify record keeping for the fishermen, and to provide a
common data collection system for all participating member
states. Hawaii joined this data collection effort during the
latter half of the 1970s when the fishery extended its activities
across the northern Pacific to waters west of the 180° meridian
(Table 1+ Figures 1 and 2a).

Cooperative groups involved in the distribution of these
logbooks and collection of data include the California Department
of Fish and Game, Oregon Department of Fish and Wildlife,
Washington Department of Fisheriesr and the La Jolla and Honolulu
Laboratories of the SWFC. Port sampling and distribution of
logbooks to participating albacore fishermen on this project were
coordinated by the Pacific Marine Fisheries Commission, and
promoted annually by the Western Fishboat Owners Association
(WFOA) .

THE FISHERY

The U.S. North Pacific albacore fishing fleet during this
20-year period was predominantly a bait and jig fishery. From
1961 to 1980, approximately 79% of the sampled vessels fishing
for this species of tuna in the northern Pacific used jigs:, 12%
bait, and 9% used other gear types (Tables 3a-3cs Figure 4).
Catches reported by the albacore fleet from 1961 to 1974 were all
taken within 300 nautical miles of the North American continent
from central Baja California to British Columbia (Figure 2a)..
This inshore area has been the traditional albacore fishing



ground for the U.S. fleet since albacore became an important food
source in the early 1900s (Clemens and Craigr 1965). Fishing in
these inshore areas may start as early as April off Baja and
southern Californiar extend northward along the coast off
Washington and British Columbia from July to September, and may
last until early December in areas off central and southern
California (Clemens and Craigr 1965). The exception was the 1977
fishing season which lasted through December to March of 1978.
Significant catches are usually recorded from late June to early
September; however, the most productive months are July and
August (Tables 7a-73).

During the 1975 albacore fishing season, fishery scientists
from the SWFC and fishermen representing the American Fishermen's
Research Foundation (AFRF) conducted exploratory fishing in areas
north of Hawaii and the western Pacific (Laurs et al., 1975a).
The main objectives of this survey were to investigate the
availability of the albacore in these offshore waters, and to
determine the feasibility of developing an offshore albacore
fishery during the spring months (March - June) before the start
of the regular season at the traditional fishing grounds in June
(Laurs, 1976). The success of this exploratory fishingr which
was conducted on commercial fishing vessels chartered to the
AFRF, prompted the larger jigboats (>55-foot vessels) to expand
their fishing operations to the north central Pacific. These
productive offshore fishing areas were established in the mid-
1970s and have gradually become an integral part of the U.S.
North Pacific albacore fishery in the latter half of the 1970s
and during the 1980s (Figure 2a).

Expansion of fishing activities to these offshore areass
although beneficial to the jigboats, did not help the baitboat
fleet, which showed a decrease in fishing activities from an
average high of 15.8% vessel participation in 1961 to 1972, to an
average low of 5.9% in 1973 to 1980 (Table 3a, Figure 4). The
fishing efficiency of these larger baitboat vessels (>55-foot
vessels) in the U.S. albacore fleet was affected mostly by the
closure of the inshore areas off Baja California to the
commercial fishermen by the Mexican government in August 1976.
Closure of these southern inshore areas to the U.S. albacore
fleet limited the availability of bait and also potential catch
of albacore and other species of tuna. Also the high cost of
fuel, larger crew sizesr: and maintenance of the baitfish for
longer distances caused this fishery to fall behind. The
jigboatss on the other hand, were not as affected by the closure
of these southern inshore areas because they use artificial
lures instead of bait (Dotson, 1980) and are usually manned by a
smaller crew of two to three fishermen including the captain.
These vessels were able to venture farther west and exploit
resources from these new areas. The jigboats showed an
increase from an average low of 73.2% vessel participation in
1961 to 1972 to an average high of 88.9% in 1973 to 1980 (Table
3bs, Figure 4).



LANDINGS

Annual statistics on total landings (excluding sport catch)
by states were tabulated from sale receipts of albacore sold at
canneries in California, Hawaii, Oregon and Washington. From
1961 to 1980, the U.S. North Pacific albacore fishing fleet
landed 391,487 metric tons (mt) of albacore in the three U.S.
west coast states and Hawaii. This cumulative total in weight
represents an average total landings of 19,574 mt a year (Table
1, Figure 2c¢). With the exception of 1961 and 1977/ the fishery
remained fairly stable from 1962 to 1978. Average or better than
average total landings were recorded for approximately 16 of the
years fished during this 20-year period. Landings declined
rapidly in 1977 and reached its lowest level in 1979, with
catches of 7,104 mt (Table 1, Figure 2c).

On the averager total numbers of fish landed and total
numbers of fish sampled during this 20-year period were highest
in California. More than 53.0% of the total catch was landed in
different ports throughout this state, 34.0% in Oregon, 12.0% in
Washington, and less than 1.0% in Hawaii (Table 1, Figure 1).
Since California occupies more than two-thirds of the coastal
region of the U.S. western coastliner it was easier for vessels
to remain with the fishery during most of the season and return
to port in California without having to travel great distances.
There were also more albacore fishing vessels, canneries, and
commercial fish buyers located in this state than in Hawaiir
Oregon and Washington. Total landings in pounds and percent of
landings by state are presented in Table 1 and Figure 1; the
numbers of fish sampled for effort and catch by the individual
states were unavailable,

LOGBOOK DATA

The U.S. North Pacific Albacore Logbook is designed to
collect two types of information: 1) information on fishing
operationss and 2) daily fishing statistics. The fishing
operations information sheet provides data on the deneral
characteristics of the vessels in the fleet. This includes
specific information on vessel sizer horsepower: average cruising
speeds, carrying capacityr, equipment (navigation, radior
refrigeration, scientific)s crew size and fishing experience of
captain and crew. Daily fishing activity logs provide data on
catch statistics: effort in days fishedr gear types used
location of catchess and the environmental conditions encountered
during fishing hours. Completion of the logbook is voluntary:s
and fishermen who participate in this sampling program turn in
their logbook once a year or provide the information through
interviews.

From these logbooks, monthly sampled fishing effort and
catch for the U.S. North Pacific albacore fishery in this 20-year



period were tabulated for three gear classes: 1) bait, 2) jigr
and 3) all gears for each year (Tables 6a-6t). Data records
received from vessels using both bait and jigr longliner, gillnet,
purse seiner and other types of gear were also compiled, but
since the reported fishing effort and catch from these secondary
gear types were minimal or in some years nonexistent: the data
were combined with bait and jig and summarized under all gears.
The number of days fished (effort) and the numbers of fish caught
(catch) by gear were tabulated by 1° quadrangle and month for
1961 to 1980. Annual sampled effort and catch were also presented
by gear, vessel class and month in Tables 7a to 7j. The vessels
included in this report were classified and categorized by 10-
foot (3.1 meter) lengths: with the 35-foot vessel representing
the smallest class. The seven vessel classes used were:

Vessel class Range in feet Meters
unknown <30 - <9.4
35 30-39 10.7
45 40-49 13.7
55 50-59 16.8
65 60-69 19.8
75 70-79 22.9
85 (and up) >80 >24 .4

Geographic distributions of sampled catches from logbooks
for the U.S. North Pacific albacore fishery during this 20-year
period are illustrated on Mercator charts of the northern Pacific
by 1° quadrangler gear and year (Figures 6a-6t). Only the two
major surface gear types (bait and jig) used by the albacore
fishing fleet are presented on these charts. A summary chart for
~ each year illustrates catch distribution by all gear types (all
vessels combined) used in the fishery during that year. Six
shading patterns were used to represent catch in each of the 1°
quadrangles fished. Areas fished unsuccessfully by the fleet are
labeled zero (0) catch. Total number of days fished and the
corresponding number of fish caught for each sampled time-area
stratum and gear are also given on Table 2 and Figures 6a to 6t.

Meridional distribution of catch for the U.S. North Pacific
albacore fishery was predominantly inshore within 300 nautical
miles off the North American west coast during this 20-year
period (Figure 2a). The area between 140°W longitude and the
coastline was the major fishing ground for the U.S. North Pacific
albacore fleet until the mid-1970s. During the latter half of
the 1970s: owners of the larger jigboats (>55-foot vessels):,
encouraged by the success of a joint SWFC and AFRF offshore
exploratory fishing venture, fished further west in areas north
of Hawaii and around Midway Island (Figures 60-6t). Good catches
‘were consistently reported from these western Pacific areas and
from areas offshore north of 40°N latitude approximately 500-1500



nautical miles west of Oregon and Washington. It was not possible
to compare catches from the offshore areas with those inshore
during the 20-year ©period because jig fishing in the offshore
areas did not exist until the mid-1970s.

High and low catch areas for albacore by zone are
distributed throughout the North Pacific from 25°-55°N latitude.
The fishing success of all vessels participating in these areas
can be easily identified from the six shading patterns used on
Figures 6a to 6t. The information clearly shows that the amount
of albacore landed in each of the three west coast states
dependsr to some extent,s on the south to north distribution of
high and low catch areas. This can be illustrated from results
of the 1966-1969 and 1973-1975 albacore fishing seasons in which
areas of high catch were predominantly located north of 40°N
latitudes with the majority of catch landed in Oregon and
Washington (Tables 1 and 5, Figqures 1 and 5). For the remaining
yearsr» the areas of high catch were predominantly located south
of 40°N latitude and the majority of the catch was landed in
California.

SAMPLING COVERAGE

Effort and catch sampling coverage (sampled landings/total
landings) for the U.S. North Pacific albacore fishery for 1961 to
1980 averaged 28.6% (Table 2/ Figure 2c¢). Length-frequency
sampling coverage (measured fish/total landings) during this same
period averaged 0.7% (Table 4, Figure 3). Data were not
available from 1961 to 1980 for the total number of vessel
landingss, total number of vessels in the fleet and/or total
numbers of fish landed by the fleet. Thereforer the only
available measure for effort and catch sampling coverage rates
was the ratio of sampled landings in weight to total landings in
weight; and for length-frequencyr, the ratio of measured fish in
weight to total landings in weight. The lowest effort and catch
sampling coverage rate during this period was 16.0% in 1972, and
the highest was 51.0% in 1962 (Table 2). The lowest length-
frequency sampling coverage rate was . 0.03% in 1971, and the
highest was 2.14% in 1977 (Table 4). :

Also presented in Tables 3a-3c are the numbers of vessels
which were sampled for albacore catch by gearr vessel class and
year. During this 20-year period, a seasonal average of 833
vessel landings was sampled for fishing effort and catch either
from the logbooks or through personal interviews with the
fishermen. The average number of vessels sampled during this
period for length-frequency was unavailable. From the three gear
typeélsampled, the most predominant vessel size was a 45-foot
vessel.



LENGTH~FREQUENCY DATA

Field biologists assigned to the waterfronts to collect
logbooks and conduct interviews were also asked to measure and
record length-frequencies of the sampled fish from the sampled
vessels. From this information, an average weight of albacore
was calculated by gear and year for 1961 to 1980 (Table 4, Figure
2b). Each sampled fish was measured in centimeters (cm) from the
tip of the mandible to the fork of the tail. Length-frequency
samples for albacore are currently set at a maximum of 400 fish
from each sampled vessel (Brazier, 1981). Samples for 1961 to
1980, however, may have ranged from fewer than 10 to more than
400 fish per vessel, depending on the size of catch and sampling
time available. California recorded the highest number of fish
sampled compared with Hawaiir Oregon and Washington because more
samplers were engaged in this project for Californiar and most of
the fish were landed in this state (Tables 1 and 4).

From 1961 to 1974, no length-frequency measurements of
albacore were reported for areas west of 140°W longitude. Jig
fishing in these offshore areas did not exist until 1975, and the
areas did not become a major part of the U.S. fishery until the
late 1970s and early 1980s (Figure 2a). Data on length-
frequency measurements that were reported without gear, area and
time were labeled unknown.

Size composition of albacore tuna caught by the U.S.
albacore fleet for this 20-year period is presented in Tables 8a
to 8t for two meridional areas: 1) the inshore arear from the
U.S. coastline to 140°W longituder and 2) the offshore arear west
of 140°W longitude. These two longitudinal areas were further
subdivided into six inshore and six offshore 5° latitudinal
bands. The southernmost 5° band includes all areas from 25 °-
30°N latituder and the northernmost includes all areas from 50°-
55°N latitude. Size composition of albacore according to gear
and time-area strata were tabulated for each month from June
through November. A yearly summary of the total numbers of fish
sampled and the average length (cm) of fish measured by month and
gear are also given. Seasonal length-frequency histograms for
each of the 5° latitudinal bands (east and west of 140°W
longitude) are also presented on Mercator maps of the North
Pacific with the total numbers (N) of fish measured for each of
the sampled areas. The histograms are drawn on the charts at
approximately the 5° band areas where the samples were taken
(Figures 7a-7t).
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