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INTRODUCTION

Each year U.S. troll vessels that fish for albacore (Thunnus alalunga) in the North Pacific 
catch 4% to 40% of the total reported amount of albacore landed by all North Pacific fisheries 
(Table 1). The season begins as early as April, in areas northwest of Hawaii between latitudes 
30°N and 40°N; vessels fish eastward as the season progresses. In 1995, U.S. albacore landings 
were approximately 20% of total landings. During the past 40 years, the distribution of the 
fishery has shifted farther north, larger troll vessels with increased carrying capacity and increased 
range have joined the fleet, and the fishing area has expanded to include areas west of the 
international dateline.

Exploratory troll fishing in areas east of New Zealand in 1986 resulted in the development 
of a U.S. South Pacific albacore troll fishery that began in 1987 (Laurs et. al., 1987). This 
fishery takes place during the austral summer months (December through April). The fishery 
annually takes less than 10% of the total amount of albacore reported caught by all South Pacific 
fisheries (Table 2). U.S. landings from the 1994-95 season represent approximately 6% of the 
total tonnage of albacore caught in the South Pacific in 1995. U.S. troll vessels that are capable 
of reaching the South Pacific fishing areas depart the U.S. west coast or Hawaii after the end of 
the North Pacific season and travel to American Samoa or French Polynesia to prepare for the 
South Pacific season. The fishing areas extend from the west coast of New Zealand to 
approximately 110°W between 25°S and 45°S. Most vessels unload in Pago Pago, American 
Samoa and travel to Hawaii or the U.S. west coast in March or April to prepare for the North 
Pacific fishing season.

The Southwest Fisheries Science Center (SWFSC) of the National Marine Fisheries 
Service (NMFS), in cooperation with American Fishermen’s Research Foundation (AFRF), 
Western Fishboat Owners Association (WFOA), Pacific States Marine Fisheries Commission 
(PSMFC), and the state fisheries agencies of California, Oregon, and Washington, maintains a 
program for collecting landings, logbook and length-frequency information from the albacore troll 
fisheries. Catch and effort data are obtained from completed copies of the U.S. Pacific Albacore 
Logbook, that are voluntarily submitted by fishermen, or completed by port samplers who collect 
information from cooperating fishermen. Over five hundred logbooks were distributed to 
albacore fishermen prior to, and during the 1995 North Pacific and the 1994-95 South Pacific 
albacore seasons by NMFS and cooperating agencies. Length-frequency data were collected by



samplers at major landing ports. Landings data were collected from landings receipts. A 
biologist collected logbook, length-frequency, and related fishing information aboard two fishing 
vessels during the 1995 North Pacific season.

This report summarizes the catch, effort, landings and length-frequency information 
collected from the 1995 North Pacific and the 1994-95 South Pacific albacore seasons. Data 
from the 1994 North Pacific season, 1993-94 South Pacific season, and from foreign albacore 
fisheries (where available) are included for comparison.

LOGBOOK SAMPLING COVERAGE

The method used for computing logbook sampling coverage rates was modified in 1996 
to allow consistent comparisons between early years’ and recent years’ coverage rates. Logbook 
sampling coverage rates are the ratio of landings from sampled trips (those trips from which 
logbook data were received) to the total landings. Landings from sampled trips are estimated by 
multiplying numbers of fish caught (recorded in logbooks) by the average weight of those fish 
and summing these estimates from sampled logbooks.

A total of 348 trips (of approximately 907 total trips completed during the 1995 North 
Pacific season) were sampled for logbook information. Sampled trips caught 4,963 metric tons 
(t) of albacore, resulting in a logbook sampling coverage rate of 52%, compared to 42% for 1994 
(Table 3).

Logbook information for the 1994-95 South Pacific season were collected from 22 trips 
of the 47 trips completed. These 22 trips caught a total of 1,223 t of albacore. The logbook 
sampling coverage rate was 53% compared to 52% for the 1993-94 season (Table 4). More at- 
sea transshipments of catches in recent years have hampered efforts to collect logbook 
information from troll vessels fishing in the South Pacific.

LENGTH-FREQUENCY SAMPLING COVERAGE

Length-frequency sampling coverage rates are calculated as the ratio of the number of fish 
sampled (measured) to the total number of fish landed for the season (total number of fish landed 
for the season is estimated by dividing total landings by average weight). More than 24,000 
albacore were measured during the 1995 North Pacific season compared to 18,533 fish measured 
(mostly by biologists accompanying troll vessels) in 1994. Length-frequency sampling coverage 
for the 1995 North Pacific season is 1.7% compared to 1.2% coverage in 1994 (Table 3). Port 
sampling for length-frequency data was re-instated in 1995 after being suspended during the 1993 
and 1994 North Pacific seasons.

Length-frequency data for the 1994-95 South Pacific albacore fishery were collected by 
port samplers in Pago Pago, American Samoa. Port samplers measured 1,460 albacore during 
the season, resulting in a length-frequency sampling coverage rate of 0.4%. The length-frequency 
coverage rate for the 1993-94 season was 1.1% (Table 4). The collection of length-frequency 
data from South Pacific albacore catches (as with the logbook data collection) was hampered by 
the frequent transshipment of catches and few direct landings available to be sampled.

2



TOTAL CATCH AND EFFORT

Total fishing effort for the Pacific albacore troll fisheries is estimated by dividing total 
landings (in pounds) by catch-per-unit effort (CPUE in numbers of fish per day) then dividing 
by average weight (in pounds). More than 500 troll vessels fished approximately 28,560 days 
during the 1995 North Pacific albacore season, a 33% increase from 21,489 days fished during 
the 1994 season (Table 3). Total landings from the 1995 North Pacific albacore season were 
9,486 t compared to 10,978 t landed in 1994. In comparison the Japanese pole-and-line fleet in 
the North Pacific landed approximately 23,700 t of albacore in 1995, slightly less than 26,391 
t reported for 1994.

Twenty-one troll vessels participated in the 1994-95 South Pacific albacore fishery. These 
vessels fished more than 1,900 days compared to 916 days by 12 U.S. vessels in 1993-94 (Table 
4). Total U.S. landings for 1994-95 increased 338% to 2,319 t from 530 t landed in 1993-94. 
The 1994-95 total is the highest since the 1990-91 season. Estimates of albacore landings by 
foreign fisheries operating in the South Pacific are listed in Table 2.

DISTRIBUTION OF CATCHES

The areas of highest reported catches from the 1995 North Pacific season were near 35°N, 
177°W, near 41°N, 151°W, and near 44°N, 145°W (Figure la). The 1995 North Pacific albacore 
season began in April when troll vessels fished in areas north of Midway Island. Catch locations 
in April ranged from 169°E to 165°W, between 29°N and 33°N (Figure lb). The fishery 
expanded in May as more troll vessels entered the fishery and fished in areas north of Midway. 
Most catches occurred between 166°E and 166°W from 30°N to 37°N (Figure lc). Catches in 
June were centered between 174°E and 168°W from 34°N to 39°N (Figure Id) although scattered 
catches were reported between 135°W and 144°W from 35°N to 43°N. Much of July’s catches 
were distributed east of 160°W (Figure le). Catches were best between 145°W and 152°W from 
41°N to 43°N. Catch locations in August extended from the West Coast to 155°W (Figure If). 
Catches greater than 24,000 fish for the month were made between 43°N and 46°N and 144°W 
and 150°W. Catches in September were more widely disbursed but most fishing again occurred 
between the West Coast and 145°W (Figure lg). The highest reported catches in September were 
located near 46°N, 143°W and 49°N, 128°W (west of Vancouver Island). Poor weather 
predominated in October and catches were widely disbursed (Figure lh).

The highest catches recorded by troll vessels during the 1994-95 South Pacific season 
were made between 160°W and 170°W and between 35°S and 40°S (Figure 2a). The 1994-95 
South Pacific albacore season began in December 1994. During this month, catches were 
reported between 155°W and 175°W from 30°S to 40°S (Figure 2b). Catches in January 
occurred between 145°W and the International Dateline with the highest catches recorded between 
160°W and 165°W from 35°S to 40°S (Figure 2c). Catches in February were located between 
150°W and 180° from 35°S to 40°S, but the highest catches occurred between 165°W and 170°W 
(Figure 2d). Catches were more widely disbursed in March extending from 145°W to 180° and 
from 25°S to 45°S (Figure 2e). The only catches recorded in April were located between 150°W 
and 155°W from 35°S to 40°S (Figure 2f).
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CATCH-PER-UNIT EFFORT

Catch-Per-Unit Effort (CPUE) for Pacific albacore troll fisheries is expressed as numbers 
of fish caught per day of fishing. CPUE is used as an indication of relative abundance of 
albacore available to troll gear and an indicator of fishing success. Catch (in numbers of fish) 
and effort (in days fished) were summarized by 10-day, l°-square strata in which there was at 
least one day of fishing effort (Kleiber and Perrin, 1991). CPUE values for each month of the 
North Pacific season were calculated by averaging the CPUE values of all strata within a 
respective month. The general equation for the calculation of CPUE is:

Average CPUE = I £ (|^) 
n 2A

Where Q is the total sampled catch in the i* strata, Ej is the total sampled effort 
in the i* strata, and n is the total number of strata.

CPUE averaged for the 1995 North Pacific season is 49 fish/day. This is a decrease from 
70 fish/day computed for the 1994 season2 (Table 3). The average CPUE for the 1994-95 South 
Pacific season increased to 170 fish per day from 98 fish per day in 1993-94 (Table 4).

DISTRIBUTION OF CPUE

Average CPUE’s for the 1995 North Pacific season were highest between 141°W and 
153°W from 41°N to 48°N and in a smaller area between 156°W and 162°W from 40°N to 43°N 
(Figure 3a). CPUE’s for North Pacific troll vessels in April were less than 150 fish per day in 
the areas north of Midway Island (Figure 3b). CPUE’s remained below 150 fish/day in May, 
except at 34°N, 177°E where they ranged from 151 to 300 fish/day (Figure 3c). CPUE’s 
between 151 fish/day and 300 fish/day were located at 33°N , 180° and near 174°E between 
35°N and 39°N in June (Figure 3d). CPUE’s again increased in July as vessels fished farther 
east. The highest CPUE’s were distributed between 140°W and 160°W from 40°N to 51°N 
(Figure 3e). High CPUE’s in August were concentrated between 143°W and 153°W from 40°N 
to 48°N (Figure 3f). CPUE’s decreased in September, only exceeding 150 fish per day between 
142°W and 151°W from 44°N to 48°N (Figure 3g). CPUE’s averaged less than 150 fish per day 
in all the sampled areas in October (Figure 3h).

The highest average CPUE’s for the 1994-95 South Pacific season (greater than 174 
fish/day) were distributed between 160°W and 170°W from 35°S to 40°S (Figure 4a). CPUE’s 
for troll vessels that fished in the South Pacific in December 1994 ranged from 90 to 177 fish/day 
between 160°W and 175°W from 35°S to 40°S (Figure 4b). CPUE’s greater than 267 fish/day 
were distributed between 160°W and 165°W from 35°S to 40°S in January 1995 (Figure 4c) but 
averaged less than 90 fish/day in most of the sampled areas. CPUE’s increased in February, 
exceeding 267 fish/day between 165°W and 170°W and between 150°W and 155°W from 35°S

2 CPUE values for past seasons may differ from previously published values due to updates in catch/effort data and 
refined computational methods.
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to 40°S (Figure 4d). The highest CPUE’s in March averaged between 90 and 177 fish/day and 
were distributed between 150°W and 170°W from 25°S to 45°S (Figure 4e). Average CPUE’s 
in April were between 1 and 89 fish/day and were distributed between 150°W and 155°W from 
35°S to 40°S (Figure 4f).

LENGTH-FREQUENCIES

Length-frequency data from the 1995 North Pacific season were collected by port samplers 
in the ports of Westport, Ilwaco, Astoria, Newport, Crescent City, Eureka, Terminal Island, and 
Pago Pago, and by a biologist aboard two troll vessels. Nearly 16,000 albacore were measured 
by port samplers and 8,460 by a NMFS biologist at sea during the 1995 North Pacific season. 
The average fork length of albacore caught during the 1995 North Pacific season was 69 cm (15 
lbs or 6.7 kg) compared to an average fork length of 71 cm (16 lbs or 7.3 kg) for the 1994 
season (length-weight conversions from Bartoo and Foreman, 1993). Fork lengths of albacore 
sampled from North Pacific catches range from 48 cm to 102 cm. Three modes are evident in 
the length-frequency histogram of measured fish (Figure 5): a smaller mode is centered at 58 cm 
fork length, the most prominent mode is centered at 64 cm and a third, distinct mode is centered 
at 79 cm. These modes correspond to approximately 2, 3, and 4 year-old fish, respectively 
(Length-age conversions from Bartoo and Foreman, 1993).

Port samplers in American Samoa measured 1,460 albacore from troll vessel landings 
during the 1994-95 South Pacific season. The low number of vessels participating in the 1994-95 
fishery and the large number of at-sea transshipments limited the amount of fish available to be 
measured. The average fork length of sampled albacore from 1994-95 landings is 70 cm (15.5 
lbs or 7.0 kg) compared to an average fork length of 66 cm (13 lbs or 5.9 kg) for albacore 
measured during 1993-94 (length-weight conversions from Bartoo and Foreman, 1993). Fork 
lengths of albacore that were measured in 1994-95 ranged from 47 cm to 103 cm. Several modes 
appear in the length-frequency histogram of sampled fish, but two are distinct: one centered at 
62 cm and another centered at 73 cm (Figure 6). These modes correspond, approximately, to 
3 year-old fish and 5 year-old fish, respectively (length-age conversion from Labelle, et. al. 
1993).

DISTRIBUTION OF LENGTH-FREQUENCIES

Length-frequencies from the 1995 North Pacific season and 1994-95 South Pacific season 
were summarized by 5°xl0° quadrangles. Three size modes are equally represented in fish 
caught along the U.S. West Coast during the 1995 North Pacific season (Figure 7). Larger fish 
are more abundant in samples from areas off Vancouver Island. Two size modes centered at 64 
cm and 77 cm are evident in the histograms of fish caught in the offshore area between 140°W 
and 160°W. Smaller fish are most abundant in samples from 45°N, 140°W, 40°N, 150°W, and 
35°N, 170°E while larger fish are most abundant in samples from 45°N, 150°W.

Fish measured during the 1994-95 South Pacific season were caught between 140°W and 
170°W from 30°S to 35°S (Figure 8). Two modes, centered near 63 cm and 73 cm, are equally 
represented in the three areas that were summarized.
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SEA SURFACE TEMPERATURES AND SAMPLED CATCHES

North Pacific sea surface temperatures (SST’s) recorded from commercial transport ships, 
fishing vessels and research vessels, were compiled into monthly means and computer-analyzed. 
Contours of SST’s were drawn with 1° latitude and longitude resolution. Analysis of the mean 
SST’s show the distribution of isotherms and the locations of ocean fronts (Figures 9a through 
9g). Catch areas recorded by the North Pacific albacore fleet each month are shaded on the 
corresponding SST charts to show the relationship between areas of fishing, ocean fronts and SST 
isotherms. SST information from the 1994-95 South Pacific fishery is not available.

In April 1995 the North Pacific albacore season began north of Midway Island (Figure 
9a) between 170°E and 165°W where near normal SST’s were 15°C to 18°C (59°F to 64°F). 
During May fishing activity expanded markedly to a large region from 30°N to 37°N between 
150°E and 140°W (Figure 9b). In this elongated, mid-Pacific region SST’s were, on average, 
15°C to 18°C (59°F to 64°F). These temperatures were 1°C to 2°C (1.8°F to 3.6°F) below 
normal. In June fishing activity was concentrated from 35°N to 40°N between 175°E and 160°W 
with some fishing around 140°W (Figure 9c). Here fishing was most active, as in May, along 
the southern edge of the subarctic front between the 15°C and 18°C (59°F and 64°F) isotherms 
which again were 1°C to 2°C (1.8°F to 3.6°F) below normal and were displaced further south 
than usual. During July the albacore fishing areas shifted northward to regions between 37°N 
and 45°N, from the international dateline to the West Coast, between California and Washington 
(Figure 9d). West of 140°W, fishing continued to be concentrated along the southern edge of 
the subarctic ocean front in 14°C to 17°C (57°F to 63°F) waters that were 2°C to 3°C (3.6°F to 
5.4°F) below normal in July. During this period, some of the fleet began fishing in the areas 
west of Washington and Oregon in 15°C to 17°C (59°F to 63°F) waters that were 1°C to 2°C 
(1.8°F to 3.6°F) above normal. In August 1995 the albacore fleet was distributed east of 155°W 
from 42°N to 47°N and along the West Coast from Oregon to Vancouver Island (Figure 9e). At 
this time coastal fishing occurred in near-normal SST’s of 13°C to 15°C (55°F to 59°F) and was 
distributed along strong frontal boundaries that extended northward from the inshore areas of 
central California to the waters off Vancouver Island. The tight packing of isotherms that ran 
North-South was associated with coastal upwelling of colder, nutrient-rich subsurface water. The 
most concentrated fishing continued about 1,500 miles west of the Pacific Coast between 145°W 
and 155°W where SST’s remained 1°C above normal. During September most of the fleet were 
fishing in the coastal area from central California to Vancouver Island where SST’s ranged from 
15°C to 18°C (59°F to 64°F) about 1°C above normal (Figure 9f). Some fishing activity 
continued in the offshore area north of 43°N between 140°W and 130°W in 15°C to 18°C (59°F 
and 64°F) water that was 1°C below normal. By October the ocean frontal boundaries had 
weakened off the West Coast and the fleet was scattered offshore from Oregon to Vancouver 
Island in waters with slightly above-normal SST’s of 15°C to 18°C (59°F and 64°F) (Figure 9g).

SUMMARY

The 1995 North Pacific U.S. troll fishery caught approximately 20% of the albacore 
landings reported by all North Pacific albacore fisheries. Logbook sampling coverage and length- 
frequency sampling coverage for the 1995 North Pacific albacore fishery increased to 52% and 
1.7%, respectively. More than 500 U.S. troll vessels expended 28,560 days of effort and landed 
a total of 9,486 t during the 1995 North Pacific season. The 1995 North Pacific albacore season
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began in April north of Midway Island and ended in October off the West Coast. Troll vessel 
catch locations ranged from the West Coast to areas west of the International Dateline. The 
highest sampled catches during the season were centered near 44°N, 145°W, near 41°N, 151°W 
and near 35°N, 177°W. The average CPUE for the 1995 season decreased to 49 fish/day from 
70 fish/day during the 1994 season. The highest CPUE values were distributed between 140°W 
and 160°W and between 41°N and 48°W. More than 24,000 albacore were measured during the 
season. The average fork length of fish caught by troll vessels was 69 cm (15 lbs or 6.8 kg) and 
they ranged from 48 cm to 102 cm. Well-defined modes were centered at 64 cm and 79 cm with 
a weaker mode at 58 cm. Areas of concentrated fishing were along the southern edge of the 
subarctic ocean front where isotherms were between 15°C and 18°C (59°F and 64°F).

The 1994-95 South Pacific U.S. troll fishery caught approximately 6% of the albacore 
landed by all South Pacific albacore fisheries. Logbook sampling coverage and length-frequency 
sampling coverage were 53% and 0.4%, respectively. The fishery was composed of 21 troll 
vessels that expended 1,941 days of effort and landed 2,319 t of albacore. The season began in 
December 1994 and ended in April 1995. Catches were distributed between 145°W and 180° and 
between 25°S and 45°S with highest catches reported between 160°W and 170°W from 35°S to 
40°S. The average CPUE for the 1994-95 season increased to 170 fish/day from 98 fish/day in 
1993-94. The highest CPUE values were located between 160°W and 170°W from 35°S to 
40°S. A total of 1,460 albacore were measured during the season. Fork lengths of measured fish 
range from 47 cm to 103 cm fork length, and average 70 cm (15.5 lbs or 7.0 kg). Two length- 
frequency modes, centered at 62 cm and 73 cm, were prominent in the samples.
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Figure 7. Size distribution of albacore sampled from the 1995 North Pacific troll fishery 
summarized by 5°xl0° quadrangles.
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Figure 7. (continued).
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