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ABSTRACT 

A study of the albacore tuna resources in the central and eastern North Pacific by ex­
ploratoty fishing of a research and a chartered vessel of the U. S. Bureau of Commercial 
Fisheries Laboratoty, Honolulu, cubninated in a commercial-scale test. The test was made 
with gill nets in the central North Pacific during July and August 1958. The catches obtained 
from the chartered vessel Paragon showed that summer gill-netting for albacore in the central 
North Pacific was not commercially feasible. However, environmental conditions encount­
ered in 1958 were not similar to those in 1955 and 1956 when the exploratoty catches, which 
prompted the test, were made. Colder surface water was present during 1958, and as aresult, 
there was a southward shift of surface temperatures and a corresponding shift in albacore dis­
tribution. An instance of unusual albacore behavior was also observed which might have been 
related to the environment and have affected the e!1iciency of the gill net fished from the 
Paragon. It is suggested that one vessel on a single cruise does not provide an adequate test of 
the potential albacore fishety in the area. 
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In 1954 the U. S. Bureau of Commercial Fisheries Biological Laboratory at Honolulu, 
Hawaii, received an allotment of funds from the Saltonstall-Kennedy Act (68 Stat. 376) to 
study the a l bacore tuna, Thunnus germo (Lacepede),.!..1 in the central and eastern North Pa­
cific. One of the major objectives of this study was to determine whether commercially 
profitable concentrations of albacore tuna were present in the mid -ocean area between the 
Japane s e fishery i n the western North Pacific and the United States fishery along the west 
coast of North America. A series of exploratory fishing and oceanographic cruises was 
made in the area between 1700 E . longitude and the United States west coast. This phase of 
the study c ulminated in a commercial-scale test of albacore fishing in the mid -ocean area 
during July and August of 1958. 

The s e r ies of cruises leading up to the commercial test provided information on the sea­
sonal distribution and re lative a bundance of albacore (Graham MS.)~/. The results may be 
summarized as fo llows. In the fall, there was an almost continuous distribution of albacore 
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across the North Pacific between the Japanese and the American west coast .fi s h eri e s . This 
same area was to a large extent devoid of fish in the w~nte7" Durin~ the sprm g, a lbacore 
were present between the two fisheries, but their distrlbutIon was dlscontmu?us, and th ey 
were difficult to find in abundance. A concsntration of ~lbacore ~as located m th e sum~er 
around the mid-forty latitudes between 175 W. and .160 W: ~o~gltude south of th e A leutIan 
Island chain. East of 1600 W., fish were scarce untIl the vlclmty of the west coast of North 
America was reached. 

The discovery of the summer concentration of fish in the cent7'al ~orth Pacific. came 
about primarily through the use of surface gill nets. Surface trol~mg hnes, the maJor gear 
used in the American west coast fishery, were only of secondary Importance (Tester 19 56, 
Anonymous 1956, Graham 1957, and Graham and Mann 1959). It appeared that this. area c.on­
tained albacore which could be exploited commercially, because (1) the concentratIon of fI Sh 
was located in the same area during two consecutive summers, 1955 and 1956; (2) in 1956, 
within the area of concentration, good catches were persistent locally for a period of 2 t o 3 
days; and (3) the fish captured were mostly of a size acceptable for canning (10 to 28 pounds). 

THE PLAN 

These findings warranted a practical test with gill nets by commercial fishermen. It was 
decided to engage a chartered vessel, with a guaranteed return to the fishermen. This ar ­
rangement allowed us to take advantage of the knowledge we had gained and insured an ade ­
quate test of the area. .It also provided freedom of operation in order to take advantage of the 
skills and knowledge of the fishermen and simulated as nearly as pos sible a commercialfish­
ing operation. The bid specifications were prepared with these features in mind. 

The general area delimited for fishing encompassed all positions where promisirw catches 
had been made during the 1955-56 summer cruises (41 0 N. to 480 N. latitude, and 175 W . to 
155

0 
W. longitude). Locations of the individual gill-net sets were left to the discretion of the 

master of the vessel. Each prospective bidder was provided with background material sum­
marizing previous catch data for the area. 

The successful bidder was required to equip his vessel so that a minimum of 40 shackles 
of gill-netting could be set. The construction of the shackles was to be based in part on a 
study by Graham and Mann (1959) on the results of previous gill-net fishing conducted by the 
Honolulu Laboratory. The mesh was to measure between 7t and 8t inches (stretched meas­
ure) which would allow the escape of small fish. The minimum length of each shackle was to 
be 50 fathoms and its depth 5 fathoms. To obtain full payment of the contract price, the ves­
sel was to set 1,200 shackles between July 20 and September 10, 1958, or as an alternative, 
catch at least 60 tons of albacore. All sets were to be made during evening twilight and al­
lowed to soak at least 6 hours before being retrieved. In addition to fishing gill nets, a m in­
imum of 6 surface lines were to be trolled during all daylight runs within the fishing area and 
at lea.3~ 3 lines on runs to and from the fishing area. 

The Bureau's research vessel Hugh M. Smith was to make oceanographic and biological 
observations in the fishing area, on conditions usually associated with the presence or ab­
sence of a Ibacore. These observations were to be compared with those of previous summer 
cruises (1955 and 1956) and to assist the contract vessel by delineating the distribution of 
albac?re. Alba~ore weri to bi ~ampled in the surface layer by using: (1 ) 10 shackl e s of gill 
net .wlth mesh ~Izes .of 42 to 72 mches; (2) 5 trolling lines; and (3) 20 baskets of a s pecially 
deSIgned lung Ime WIth 12 droppers per basket and with each hook suspended f r om a buoy. 
Droppers were pla.ced 15 fathoms apart along the continuous mainline and were grouped in 
serles of 3 ~ach wIth.4 lengt?s, 2, 4, 8, and 12 fathoms. The gill net was s et a t t wilight and 
allowe~ to fISh 0:rermght. L~nes were trolled on daylight runs between stations and when 
patrol.lm.g long-lm~ se~s, whlCh were made primarily in the morning hours . A more complete 
descrlptIon of the flshmg methods employed aboard the Hugh M. Smith and the contract ves-
sel is presented elsewhere (McGary and Graham 1960). - ---
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THE COMMERCIAL TEST 

Northwestern Fisheries Inc. of Seattle, Wash., submitted the low bid of $45,990 for their 
vessel the M/V Paragon, a 90-foot (over-all) halibut schooner with a beam of 19 feet and a 9-

foot draft (empty). Her cruising and 
maximum speeds were lOt and 11 knots, I respectively. The ability of the vessel 
to fish gill nets under the summer 
weather conditions of the central North 
Pacific had been proven during previ-
0us salmon research cruises fielded 

" by the Bureau's Seattle Exploratory 
Fishing Station (Powell and Peterson 
1957). 

The M /V Paragon departed from 
Ballard, Wash., on July 16 with a 
master, a crew of four fishermen 
(fig. 1), and one of our Laboratory's 
biologists aboard. 

The first gill-net set from the 0 
Paragon was made on July 26 at 41 

Fig. l-CrewoftheParagon. Onecrewmemberisnotshownhere. 40' N., 1570 II' W. (fig. 2), and re-

sulted in a promising catch of 145 albacore (2,800 pounds). Two subsequent sets in the same 
vicinity yielded successively smaller catches of 133 fish (2,000 pounds) and 119 fish (1,900 
pounds). Compared to the first 3 sets, the second group of 3 catches in this vicinity was dras­
tic ally reduced and declined steadily to a low 
of 13 fish (200 pounds). The Paragon then ex­
plored northward and westward to 163 37' W., 
without any significant improvement in catch. 
Meanwhile, gill nets were set from the Hugh 
M. Smith for the first time on July 29; five 
sets were made along 1600 W. (fig. 3) in about 
the same latitudes as the sets made by the 
M/V Paragon. Only 4 and 5 albacore each 
were caught in two of the sets; none in the 
other three sets. 

As a result of these poor catches, the 
efforts of the two vessels were coordinated 
in an attempt to locate albacore in abundance. 
It was decided to explore and compare catches 
made in western and eastern portions of the 
area, Th6refore, after the completion of work 
along 160 W., the Hugh :tyI. Smith's cruise 
plan was altered, and instead of working a­
lonfb 1650 W. the vessel turned westward to 
175 W. The M/V Paragon returned eastward. 
The numbers of fish caught per set from both 
vessels varied considerably (figs, 2 and 3), 
The one relatively good catch of 49 albacore 
in the 10 shackles of gill net fished from the 
Mugh M. Smith was offset by the fact that a-

out one-half of these fish weighed less than 
10 pounds each, As pointed out above, fish 
less than 10 pounds were purposely excluded 
from the Parapon's catch by the large gill­
net meshes -(72 to 8t inches). 

r-----,r---r-----,r-----,r-----,----,----,----,----,---,44' 
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Fig. 2 - Vessel tracks, sets, and catches of the M / V Paragon. 



4 COMMERCIAL FISHERIES REVIEW Vol . 23 , No. 11 

60' 

1:---4---+r==_~t=~--J---U 50' 

66°F--

~r------r----~------+-----4+~--~~' 

• GILLNET STATION 
• LONGLINE STATION. 

180' 170' 

Fig. 3 - Vessel tracks, sets, and catches of Hugh M. Smith. 

The master of the Paragon considere d 
these results cefd ele?ted to remain in. th e 
vicinity of 158 W. (hg. 2), where he Jud ged 
that the fishing, while not good, showed som e 
promise. Unfortunately, this promise was 
not fulfilled, and the Paragon then returned 
to the vicinity of her first set. There, 2 go od 
catches of about 2,800 pounds (183 fish) a nd 
3,400 pounds (227 fish) were made in 4 sets. 
The catches made from the Paragon and t hos e 
from the Hugh M. Smith, which in the mean-

- 0 
time had explored as far west as 170 W . and 
found no commercial quantities of albacore , 
did not indicate to the master of the forme r 
vessel that it would be profitable to continue 
fishing beyond the contract period, so he d e ­
parted the fishing area for Seattle on August 
30. The Hugh M. Smith was scheduled to re ­
main in the area to continue fishing and t o 
make oceanographic observations along 165

0 

W. longitude. However, the serious illness o f 
a fisherman forced the captain to discontinue 
the cruise on September 2, and the vessel re ­
turned to Honolulu (fig. 3). 

A summary of the catch statistics shows 
that 1,617 albacore were caught from the 
Paragon by gill nets and 234 fish by tro lling; 
of the latter number, 212 were caught in the 
area of gill-netting. The weight of the cat ch 
unloaded from the Paragon at Seattle was 
27,053 pounds. This weight was made up of 
individual fish ranging in size from 6i to 46 
pounds. Three size groups were present: 
6i-10 pounds, 10-21 pounds, and 21-46 p ounds. 
(A tota l of 781 albacore were measured by 
the biologist aboard the Paragon.) Approx i­
mately 92 percent of the fish were desirable 
commercially (i.e., each greater than 10 

pounds), and of those, fish between 15 and 17 pounds accounted for 49 percent or almos t on e ­
half of the catch. Ninety-seven albacore were caught by the Hugh M. Smith with gill net s, 13 
on troll lines, and 2 on long-line gear. Measurements of 107 showed a similar size range 
(6t-3.; pounds) and the same size groups as were found in the catch made from the Paragon. 
One dlfference in the size composition of the fish obtained from the two vessels was evide nt. 
As would be expected because of the smaller meshes (4i - 6i inches) used from the Hugh M. 
Smith, a relatIvely large number (41 percent of the total catch) of albacore smaller t h a n 10 
pounds 'If rp. captured. However, among the remaining fish of commercially desirabl e siz e s, 
fish betw( en 15 and 17 pounds represented 29 percent of the total catch. 

On thE' basis of effort, the gill-net catch 
rate and tne trolling catch rate from the 
Paragon .,ere higher than from the Hugh M. 
Smith. The catch per shackle per set from 
the Paragon L anged from 0 to 5.7, with an 
average of 1.3; the catch rate from the Hugh 
M. Smith ranged from 0 to 4.9, with an aver­
ag of 0.5. On a catch-per-hour basis in the 
fishing area, the troll catch rates from the 
P aragon varied from 0.0 to 7.4 per hour for 
mdividual days, with an average of 1.1. The 

Table 1 - Swnmary of Expenses and Proceeds from the 
M/V Para~on Albacore Venture 

IExEenses: ! 
Salaries. '.' . 5 , 548.30 
Fuel . . . . . .. . 1,742.00 
Food

L
/ .. 1, 344.29 

Gear1 • ... . . . . 4 553 95 
otal 13 188 54 

Proceeds from the sale of albacore • 4 800.00 
~/Only one-third of the total cost of th~ ~iil ~:t ($ 13, 406) and 

trolling gear ($85.28) has been entered. It is asswned that 
with a reasonable amount of repair both could be used for 
at least two additional trios. 
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rates from the Hugh M. Smith were much lower; 0.0 to 0.5 per hour, with an aVE'rarre of 
only 0.06. 

The 13± tons of albacore captured from the Paragon were far below the 60 tons antici ­
pated from the results of previous summer surveys (1955 and 1956). The weight of th" cat h aftt.! r 
as tor age period of 3 months was approximately 24,000 pounds; it was sold for 20 cents a pound for 
a total of $4,800. The degree towhich this particular test of the potential albacore fishel'y of th· 
area was a financial failure is evident from the cost and proceeds statistics of table 1. 

AN ENVIRONMENTAL DIFFERENCE 

The failure of the albacore catch by the Paragon to live up to expectations appears to h 
related to a difference between the oceanic environments which existed during the summ rs 
of the previous surveys (1955 and 1956), on the one hand, and that which prevailed duringth 
summerof thetest(1958), on the other . The oceanic circulation in the fishing area is largely 
zonal (east-west), and only slight seasonal and annual shifts occur in the location of the bound­
aries of the major water types (McGary et al . 1958). However, a major change in the physical 
characteristics of the area does occur in the form of large seasonal fluctuations in surface 

LEGEND' 

!I > 2 ALBACORE/SHACKlE 

ALBACORE CAPTURED 

NO ALBACORE CAPTURED 

t 

55·F_ ~ • 

I~ 

+ .-----60"~ l- --x~_'_-_:~~!-~~~~_ j 
ll· • • 

L:==========~======~======~======~=======/~~' ==~===/a7====~====,-=6=5=.~==:=--=--=-:~:-=-=-=-=~=-=-=-=~~:~=-=-=-==~:=~~ 
Fig. 4 - Surface temperature anomalies (U, S. Bureau of Commercial Fisheries 1957 -59), surface isodlC~S a;'d I SlllOns of g1l1- l 

catches of albacore during the summers of 1955, 1956 and 1958. The 1955 gill net catches "'ere obtalllcd trom PO\ 11 and Pd.a­
son (1957) , and isoilierms and the 1956 and 1958 catches from the Honolulu Laboratol),. Hatching IOdlcalC's areas colder 111 1 5 
than in 1955 and 1956. 
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temperature. Also, local annual differences in surface temperature can be considerable 
for a given year, and such a change occurred during the summer of 1958. 

Sea-surface temperatures observed from the Hugh M. Smith and M/V Paragon in the 
summer of 1958 were as much as 80 to 100 F. colder in some parts of the fishing area than 
those obtained during the summer cruises of 1955 and 1956 . These colder temperatures 
represented either (1) differences in seasonal warming (which were not as great in 1958) or 
(2) the influx of a water mass having inherently different temperature characteristics . How­
ever, the thickness of the surface layer above the thermocline (50-150 feet ) was approximate ­
ly the same in 1958 as during the previous years, discounting the second possibility . 

Charts in figure 4 show the August 11-20 anomalies or departures of local surface tern­
peratures in 1955 and 1956 from those of 1958. Lines are drawn through points of equal de-

, 0 0 0 parture at intervals of 2° F . Where the 

. ,,' ;.:: .~ :/: . ~.-" ~~~f[t~¥#!:V~I;~~f~:~~;~s 
therms and gill-net catches made dur-

I
, P '0' 0" 0' ;0, ; <> : : • 0 ing the 3 years concerned . In the 1958-

• f •• • .... • '. 55chart, the entire areawest of 1400 w. 
SET 2 ~ ~ ~ longitude, from about 35 0 N . to 500 1\ . 
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ter occurring in the vicinity of 44 0 
1 T . to 

the west of 155 0 W . The magnitude of 
such differences is more evident when 

I",,',,,·.·,·: ~~<III 

it is realized that they approach the 
average annual seasonal variation of 
15

0 
F. The 1958-56 chart shows a 

similar distribution in that the sgrface 
waters over the area north of 40 N . 
were colder in 1958 than in 1956 . These 
differences are reflected in the distribu­
tion of surface isotherms shown for the 
3 years in figure 4. During 1955 and 
1956 the surface isotherms, whic h en ­
compass the range of surface temper ­
ature usually coincident with albacore 
distribution in the central North Pacific 
(Graham 1957, Powell and Peterson 
1957, and Graham MS .. ~./), are to be 
found approximately 3 degrees of lati ­
tude farther north than in 1958. The 
albacore gill-net catches, although they 
did not cover the area very well, sug ­
gest that the southward shift in iso ­
therms during 1958 was accompanied 

o 

o 

o 5 10 15 20 25 
I 

30 

by a corresponding shift in albacore 
distribution. 

It is difficult to directly associate 
~:-;::-;::::==::-:::;::~P~E~R::::C:=E:;.N-:T-:O;;;F~T~OT~f\7=L~C~f\:~T~C:!H!.-.-_____ -l thi s environm en tal d iff e ren c e with th e 
F,g. 5 - Percentage of total catch (480) from the fIrst SIX gIll-net sets and years of successful and unsuccessful 

the percentage (per set) of the fish observed in the top, middle, and bot- gill-netting. However, one instance of 
tom of the net . The length of the net simulates the percentage of the 
total cate? and the number of fish represents the percentage captured in unusual behavior exhibited by the alba ­
that poSItIOn of the net. A total of 393 observations was made concern- core deserves mention because of its 
ing the position of fish in the net. 
~'See footnote 2 on p. 1. possible relation to the environment 
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and its bearing on the efficiency of the Paragon's gill nets. Analysis of the depth positions 
of albacore cau?ht in the Paragon's net at her first six stations (fig. 5), when the catch 
dropped from 12 tons to almost nothing, showed a progressive increase in the catch percen­
tiles of the bottom and middle two-thirds of the net:U. Possibly the albacore progressively 
went below the 30-foot depth of the net in search of forage which was generally low accord­
ing to surface night-light counts of saury and squid from the Paragon (McGary and Graham 
1960). Whether or not this represented a general decrease of albacore forage in the fishing 
area during 1958 as compared to 1955 and 1956 cannot be ascertained. 

7 

In conclusion, the annual variability in the oceanic environment and in the distribution of 
albacore is so great that the operation of a single vessel on a single cruise is not an adequate 
test of the commercial fishing potentiality of the area investigated. 

SUMMARY 

Exploratory fishing by the U. S. Bureau of Commercial Fisheries Biological Laboratory 
at Honolulu during a study of the albacore tuna resources in the central and eastern North 
Pacific, resulted in plans for a commercial-scale test. This test was directed toward a mid­
ocean, summer concentration of albacore susceptible to harvest with gill nets. A contract 
was made with owners of the M/V Paragon of Seattle, Wash., to conduct a commercial trial 
in the area during July and August 1958 using commercial gill nets. 

The catches from the Paragon showed that summer gill-netting for albacore tuna in the 
central North Pacific was not commercially feasible. However, environmental conditions 
encountered in 1958 were not similar to those in 1955 and 1956 when the exploratory catches, 
which prompted the test, were made. Colder surface water was present during 1958, and as 
a result there was a southward shift of surface temperatures and a corresponding shift in the 
albacore distribution. In addition, one vessel probably does not provide an adequate test of 
the potential albacore fishery in the area. 

An instance of unusual albacore behavior was also observed which might have been re­
lated to the environment and have affected the efficiency of the gill net fished from the Para­
gon. An analysis of six consecutive gill-net s ets within a single area showed a progressive 
decrease in catch. The pattern of the fish in the nets indicated that the decrease was caused 
by the albacore progressively dec ending below the 30-foot depth of the net. Night-light ob­
servations suggested the possibility that the descent was related to a scarcity of forage at 
the surface. 
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