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INTRODUCTION 
 

Pacific albacore (Thunnus alalunga) is targeted by fisheries from a variety of nations 
(Tables 1 and 2).  Landings data from these various fisheries are available from 1952 to the 
present year.  U.S. troll vessels have fished for albacore in the North Pacific since the 1920's and 
annually take less than 20% of all albacore caught in the North Pacific.  Collection of logbook 
and length-frequency data from the U.S. North Pacific albacore troll fishery began in 1974, while 
data collection from the U.S. South Pacific fishery began in 1987, just after that fishery�s 
inception.  The agencies involved in the collection of logbook, length-frequency, and landings 
information from the U.S. albacore troll fisheries are the Southwest Fisheries Science Center 
(SWFSC) of the National Marine Fisheries Service (NMFS), Western Fishboat Owners 
Association (WFOA), Pacific States Marine Fisheries Commission (PSMFC), and the state 
fisheries agencies of California, Oregon, and Washington.  The fishing areas of the North Pacific 
fishery have shifted northward during the past 40 years.  Larger troll vessels with increased 
carrying capacity and range have joined the North Pacific fleet and fishing areas have expanded 
west of the International Dateline.  In recent years the North Pacific season has begun as early as 
mid-April, in areas northwest of Hawaii between latitudes 30EN and 40EN.  In July and August, 
most of the fleet fish near 45/N, 150EW and along the West Coast from Vancouver Island to 
California.  Fishing can continue into November when weather permits and sufficient amounts of 
albacore remain available to troll gear.  Exploratory troll fishing for albacore in areas east of 
New Zealand in 1986 resulted in the development of the U.S. South Pacific troll fishery that 
began in 1987 (Laurs et. al., 1987).  This fishery takes place during the austral summer months 
(December through April). U.S. troll vessels that participate in the South Pacific fishery depart 
from the 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.  South Pacific fishing areas 
extend from the east coast of New Zealand to approximately 110EW between 25ES and 45ES.  
At the end of the season (in March or April), most vessels unload in Pago Pago, American 
Samoa then travel to Hawaii or the U.S. West Coast to prepare for the next North Pacific fishing 
season. 
 

 



DATA COLLECTED 
 

The SWFSC collects landings, logbook and length-frequency information from the two 
U.S. Pacific albacore troll fisheries and sea surface temperature information for the North Pacific 
fishery.  Landings data are provided by the WFOA and collected from state landings receipts that 
are submitted by fish buyers and canneries.  Daily 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 the information from cooperating 
fishermen.  Approximately 650 logbooks were distributed to albacore fishermen for the 1996 
North Pacific and the 1995-96 South Pacific albacore seasons.  Length-frequency data from the 
1996 North Pacific season were collected by one NMFS biologist aboard a U.S. troll vessel and 
by port samplers in the ports of Westport, Ilwaco, Astoria, Newport, Coos Bay, Crescent City, 
Eureka, Monterey, Terminal Island, and Pago Pago.  Length-weight-age conversions for North 
Pacific albacore and length-weight conversions for South Pacific albacore were taken from �A 
review of the biology and fisheries for North Pacific albacore (Thunnus alalunga)� by Bartoo 
and Foreman, 1993. 
 

North Pacific sea surface temperatures (SSTs) recorded from commercial transport ships, 
fishing vessels, and research vessels, were compiled into monthly means and computer-analyzed. 
 Contours of SSTs were drawn with a resolution of 1/ latitude-longitude (Figures 9a through 9g). 
 Analysis of the SSTs show the distribution of isotherms and the locations of ocean fronts (areas 
of north-south close spacing of isotherms). Not enough SST information exists from the areas of 
the South Pacific fishery (east of New Zealand to 110/W and south of 30/S) to make an analysis 
possible. 
 

This report summarizes the catch, effort, landings and length-frequency information 
collected from the 1996 North Pacific and the 1995-96 South Pacific albacore seasons.  Data 
from the 1995 North Pacific season, 1994-95 South Pacific season, and from foreign albacore 
fisheries (where available) are included for comparison. 
 

LOGBOOK SAMPLING COVERAGE 
 

Logbook sampling coverage is the ratio of landings from sampled trips (those trips from 
which logbook data were received) to total landings.  Landings from sampled trips in some past 
seasons are not available.   For consistent comparison of sampling coverage between current and 
past seasons, sampled landings 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. 
 

More than 400 trips (of 1,200 total trips) were sampled for logbook information during 
the 1996 North Pacific season.  Sampled landings total 6,687 metric tons (t), resulting in a 
logbook sampling coverage rate of 43%, compared to 61% for 1995 (Table 3). 
 

Logbook data from the 1995-96 South Pacific season were collected from 29 trips of the 
44 trips completed.  These sampled trips landed 1,049 t, resulting in a logbook sampling 
coverage of 48% compared to 56% for the 1994-95 season (Table 4). 
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LENGTH-FREQUENCY SAMPLING COVERAGE 

 
Length-frequency sampling coverage is the ratio of the number of fish sampled 

(measured) to the total number of fish landed for the season.  The total number of fish landed for 
the season is estimated by dividing total landings by the average weight of fish landed.   A total 
of 14,285 albacore were measured by one NMFS biologist and 10,890 albacore were measured 
by port samplers during the 1996 North Pacific season compared to 24,350 fish measured in 
1995.  Length-frequency sampling coverage for the 1996 North Pacific season is 0.9% compared 
to 2.0% coverage in 1995 (Table 3). 
 

Length-frequency data for the 1995-96 South Pacific albacore fishery were collected by 
port samplers in Pago Pago.  Samplers measured 2,226 albacore from troll vessel landings and 
transshipments, resulting in a length-frequency sampling coverage rate of 0.7%. The length-
frequency coverage for the 1994-95 season is 0.5% (Table 4). 
 
 TOTAL CATCH AND EFFORT 
 

Total fishing effort for the U.S. albacore troll fisheries is estimated by dividing total 
landings (in pounds) by catch-per-unit effort (in numbers of fish per day) then dividing by 
average weight (in pounds).  Troll vessels fished 30,439 days during the 1996 North Pacific 
albacore season, an 18% increase in effort from 25,825 days fished in 1995 (Table 3).  Total 
landings from the 1996 North Pacific albacore season are 15,600 t compared to 8,200 t landed in 
1995.  Estimated albacore landings by foreign fisheries that target albacore in the North Pacific 
are listed in Table 1. 
 

Troll vessels fished 4,551 days during the 1995-96 South Pacific albacore fishery, an 
increase of 131% over 1,970 days fished in the 1994-95 season (Table 4).  Total U.S. landings 
for 1995-96 increased slightly to 2,186 t from 2,072 t landed in 1994-95.  Estimates of  landings 
by foreign fisheries targeting albacore in the South Pacific are listed in Table 2. 
 

LOCATION OF CATCHES 
 

Albacore catches recorded during the 1996 North Pacific season extend from the West 
Coast to 157/E, between 30/N and 50/N.  Areas of high catch indicate productive regions where 
albacore are available to troll gear.  Catches were summarized for the season and each month by 
1/x 1/ squares (Figures 1a through 1h).  Based on sampled logbook data, the highest catch areas 
for the season were located between 148/W and 154/W from 40/N to 45/N, and between 125/W 
and 128/W from 41/N to 46/N (Figure 1a).  Early season catches were greatest in June between 
160/E and 175/E from 34/N to38/N and between 138/W and 143/W from35/N to 40/N (Figure 
1c).  By July excellent catches were recorded between 147/W and 155/W from 39/N to 43/N 
(Figure 1d).  This area remained highly productive through September.  Fishing along the U.S. 
West coast was most productive in August and September between 125/W and 128/W from 
41/N to 46/N (Figures 1e and 1f).  Catches were less widely dispersed in October but remained 
high between 151/W and 159/W from 39/N to 42/N and between 125/W and 127/W from 40/N 
to 45/N (Figure 1g). 
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Catches recorded during the 1995-96 South Pacific season were summarized for the 
season and for each month by 5/x5/ squares (Figures 2a through 2e).  The areas of highest catch 
for the season were distributed between 150/W and 165/W from 35/S to 45/S (Figure 2a).  
Fishing became productive in January 1996 when catches between 155/W and 165/W from 35/S 
to 40/S exceeded 14,000 fish (Figure 2c).  Catches recorded in February were further east and 
were highest between 150/W and 155/W from 35/S to 45/S (Figure 2d).  Catches in March were 
more widely scattered as the season came to an end. 
 

SEA SURFACE TEMPERATURES AND SAMPLED CATCHES 
 

Catch areas recorded by the North Pacific albacore fleet during each month of the season 
are shaded on the corresponding monthly SST charts (Figures 3a through 3g) to show the 
relationship between areas of fishing activity, ocean fronts and isotherm patterns.  Most North 
Pacific albacore fishing activity in May was located northeast of Midway Island and south of 
35/N between the International Dateline and 150/W (Figure 3a).  In these areas, lower than 
normal SSTs ranged from 17/C to 19/C (62.6/F to 66.2/F).  Catch areas shifted north of 35/N in 
June, and expanded markedly between 160/E and 130/W (Figure 3b).  Most fishing activity was 
distributed along the sub-arctic ocean front where SSTs were 2/C below normal and ranged from 
14/C to 18/C (57.2/F to 64.4/F).  The albacore fleet continued to move northeastward in July, 
paralleling the northward shift of the sub-arctic front delineated by the 15/C and 18/C isotherms 
(Figure 3c).  Coastal fishing in July from Washington State to Point Conception had limited 
success in coastal, upwelling water which was near the normal range of 14/C to 16/C (57.2/F to 
59.8/F).  Fishing activity in August was concentrated off the coasts of Washington and Oregon, 
east of 155/W, between 42/N and 45/N (Figure 3d).  Here, SSTs were near normal in the range 
of 15/C to 18/C (59.0/F to 64.4/F).  Coastal fishing intensified in August from the Columbia 
River to Cape Blanco, just west of the region of closely-packed, north-south isotherms caused by 
coastal upwelling.  SSTs were about 1/C below normal here ranging from 14/C to 18/C (57.2/F 
to 59.8/F).  The seasonal, coastal upwelling of nutrient-rich subsurface water became well 
established  from northern Oregon to Monterey Bay in August.  Coastal upwelling continued to 
be strong from 38/N to 45/N in September (Figure 3e).  Productive coastal fishing was 
concentrated along the western boundary of the most intense upwelling, where SSTs continued 
to be 1/C below normal in the range of 14/C to 18/C (57.2/F to 64.4/F).  Fishing activity 
offshore (between 155/W and 140/W, from 42/N to 46/N) remained intense during September.  
Here, as in August, SSTs were in the normal range of 15/C to 18/C (59.0/F to 64.4/F).  During 
October the offshore group moved westward along 40/N, between 145/W and 160/W, where a 
weak subarctic front persisted (Figure 3f).  Part of the albacore fleet continued to fish along the 
West Coast in October, ranging from Washington State to Central California.  Coastal upwelling 
remained strong in this region, and most fishing occurred in 14/C to 16/C (57.2/F to 60.8/F) 
water that was 1/C below normal.  By November fishing activity shifted west, centered around 
40/N, between 135/W and 155/W (Figure 3g).  SSTs in these areas were slightly above normal, 
in the range of 15/C to 17/C (59.0/F to 62.6/F). 
 
 CATCH-PER-UNIT EFFORT 
 

Catch-Per-Unit Effort (CPUE) is used as an indication of relative abundance of albacore 
available to troll gear, or a measure of fishing success, and is expressed in numbers of fish 
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caught per day of fishing.  Catch (in numbers of fish) and effort (in days fished) were 
summarized by 10-day, 1E-square strata in which there was at least one day of fishing effort 

(Kleiber and Perrin, 1991).  Average CPUE is calculated as follows: 

Average CPUE =  
1
n

  (
C
E

)i

i
Σ

Σ
Σ

 

Where Ci is the total sampled catch in the ith strata, Ei is the total sampled effort in 
the ith strata, and n is the total number of strata. 

 
The average CPUE for the 1996 North Pacific season was 91 fish per day.  This is a 94% 

increase over 47 fish per day for the 1995 season (Table 3).  The CPUE for the 1995-96 South 
Pacific season was 71 fish per day, a large decrease from 150 fish per day in the 1994-95 season1 
(Table 4). 
 

CPUEs from the 1996 North Pacific season were summarized (averaged) for the season 
and each month by 1/x1/ squares (Figures 4a through 4h).  The season�s highest CPUEs were 
between 150/W and 161/W from 38/N to 46/N (Figure 4a).  CPUEs in the early part of the 
season were highest between  160/E and 171/E from 34/N to 38/N.  CPUEs greater than 300 fish 
per day in July and August were  concentrated between 149/W and 161/W, from 39/N to 45/N 
(Figures 4d and 4e).  CPUEs in areas further west in July were highly variable and scattered 
between 171/W and 170/E, from 37/N to 40/N.  CPUEs in areas near the coast were highest in 
September between 125/W and 128/W, from 41/N to 45/N (Figure 4f).  Fishing remained 
successful in October and November, despite fewer vessels fishing. 
 

CPUEs for the 1995-96 South Pacific season were summarized (averaged) for the season 
and each month by 5/ x 5/ squares(Figures 5a through 5e).  Season-averaged CPUEs exceeded 
100 fish per day in only two 5/ squares: one between 150/W and 155/W, from 30/S to 35/S and 
one between 140/W and 145/W, from 40/S to 45/S (Figure 5a).  Early season CPUEs were low, 
exceeding 100 fish per day in only one 5/ square in December between 160/W and 165/W, from 
35/S to 40/S (Figure 5b).   CPUEs between 100 and 300 fish per day in March were distributed 
between 140/W and 165/W, from 30/S to 35/S and from 40/S to 45/S (Figure 5e). 
 
 LENGTH-FREQUENCIES 
 

Fork lengths of albacore measured during the 1996 North Pacific season range from 43 
cm (4 lb or 1.6 kg) to 115 cm (68 lb or 31.0 kg) and average 65 cm (12 lb or 5.6 kg).  The 
average fork length of sampled albacore from the 1995 season was 69 cm (15 lb or 6.7 kg.).  
Two length-frequency modes are evident in the histogram of samples from the 1996 North 
Pacific season (Figure 6). The most prominent mode is centered at 64 cm fork length, while a 
much smaller mode is centered at 76 cm. These modes correspond to approximately 3, and 4 
year-old fish, respectively. 
                                                           

     1  CPUE values for past seasons may differ from previously published values due to updates in catch/effort 
data. 
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Fork lengths of albacore sampled during the 1995-96 South Pacific season range from 48 

cm (5 lb or 2.3 kg) to 105 cm (52 lb or 23.6 kg) and average 69 cm (15 lb or 6.7 kg).  The 
average fork length of sampled albacore from the 1994-95 season was 70 cm (16 lb or 7.0 kg.). 
Two distinct length-frequency modes are apparent in the histogram of samples from the 1995-96 
season, one centered at 62 cm and another centered at 70 cm (Figure 7).  These modes 
correspond, approximately,  to 3 and 4 year-old fish, respectively (Labelle, et. al., 1993). 
 
 GEOGRAPHIC DISTRIBUTION OF LENGTH-FREQUENCIES 
 

Length-frequencies from the 1996 North Pacific season were summarized by 5Ex10E 
quadrangles to compare sizes of fish caught in different areas (Figure 8).  Two length-frequency 
modes are discernable in samples obtained from areas west of 150EW.  The most prominent 
mode is centered at 63 cm and a smaller mode is centered at 76 cm.  The sample from 35/N, 
140/W exhibits an additional mode centered at 53cm.  Large fish are more prominent in the 
inshore sample from 35EN, 120EW. 
 

Length-frequency samples from the 1995-96 South Pacific fishery were also summarized 
by 5Ex10E quadrangles.  Only one summarized quadrangle contained more than 50 sampled fish. 
 Two length-frequency modes centered at 61 cm and 71 cm are visible in this sample (Figure 9). 
 
 SUMMARY 
 

Logbook and length-frequency sampling coverages for the 1996 North Pacific albacore 
fishery decreased to 43% and 0.9%, respectively, compared with the 1995 season.  U.S. troll 
vessels expended more than 30,000 days of effort and landed a total of 15,600 t  during the 1996 
North Pacific season.  The 1996 North Pacific albacore season began in May northeast of 
Midway Island and ended in November off the U.S. West Coast.  Troll vessel catch locations 
ranged from 125/W to areas west of the International Dateline.  The highest sampled catches 
during the season were centered near 42EN, 151EW, and near 43EN, 126EW.  Areas of high 
catch and intense fishing activity were located along the subarctic ocean front delineated by 
15EC and 18EC isotherms (59.0/F and 64.4/F, respectively).  The average CPUE for the 1996 
season increased to 91 fish per day from 47 fish per day during the 1995 season.  The highest 
season-averaged CPUEs were distributed between 150/W and 161/W, from 38/N to 46/W.  
More than 25,000 albacore were measured during the North Pacific season.  Fork lengths of 
sampled albacore range from 43 cm (4 lb or 1.6 kg) to 115 cm (68 lb or 31.0 kg) and the average 
fork length is 65 cm (12 lb or 5.6 kg).  The histogram of length-frequency samples from the 1996 
season displays a well-defined mode centered at 64 cm fork length and a weaker mode centered 
at 76 cm.  Two length-frequency modes are evident in samples from outside 140/W and in the 
southeastern-most sample. 
 

The 1995-96 South Pacific U.S. troll fishery caught approximately 6% of the albacore 
landed by all South Pacific albacore fisheries.  Logbook sampling coverage decreased from 56% 
in the 1994-95 season to 48% in the 1995-96 season.  Length-frequency sampling coverage 
increased from 0.5% in the 1994-95 season to 0.7% in the 1995-96 season.  U.S. troll vessels 
expended 4,551 days of effort and landed 2,186 t of albacore.  The 1995-96 season began in 
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December 1995 and ended in March 1996.  Catches were highest between 150EW and 165EW, 
from 35ES to 45ES.  The average CPUE for the 1995-96 season decreased from 150 fish per day 
in the 1994-95 season to 71 fish per day.  The highest CPUEs were distributed between 150EW 
and 155EW, from 30ES to 35ES and between 140/W and 145/W, from 40/S to 45/S.  A total of 
2,226 albacore were measured during the season.  Fork lengths of measured fish range from 48 
cm (5 lb or 2.3 kg) to 105 cm (52lb or 23.6 kg) fork length, and average 69 cm (15 lb or 6.7 kg). 
 Two length-frequency modes (centered at 62 cm and 70 cm) are evident in the histogram of 
samples.  Only one 5/ x10/ summarized quadrangle had more than 50 sampled fish and displays 
two modes centered at 61 cm and 71 cm. 
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