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REVIEW OF THE MOVEMENT OF ALBACORE TUNA OFF 
THE PACIFIC COAST IN 1963 

By Glenn A. Flittner~' 

ABSTRACT 

Troll catches by U. S. Navy radar picket vessels monitoring fixed, continuously-manned 
stations off the Pacific coast revealed the seasonal movement of albacore tuna (~ala­
lunga Bonnaterre) 10 1963. Inshore and northward migration of albacore in relation to sea 
surface temperatures is reviewed. Onset, tennination of fishmg at each station, and simi­
larity of movement to the schematic migration model presented last year for 1962 is examined. 

INTRODUCTION 

In furtherance of the cooperative trolling program which was started in 1960, the U. S. 
:~avy continued to log albacore catches in 1963 at each of its radar early warning surveillance 
stations off the west coast of the United States. As before, coverage extended from latitude 
310 N. to 500 N. at a distance of 200-550 miles from shore. Stations were continuously man­
ned by a fleet of several vessels participating in a rotation schedule placing each ship on a 
given station for 20- to 30-day intervals. (For a brief description of equipment used and gen­
eral fishing strategy, see Flittner 1961 and Johnson 1960.) 

Fishing commenced on April 1 and terminated November 1. When catch records indi­
cated that a late-season flurry of activity might take place at the southern stations, vessels 
were asked to continue fishing through the months of November and December. 

Table 1 - Date of First Albacore Catch and Water Temperature at U. S. 
Navy Radar Picket Stations. 1960-1963 

Sution Number A roxlmate Position Date of Water 
and Year Lat ! tude Longitude First Catch Temperature (Or) 

.L 
1960 49°N. 129"11. (none caught) 
1961 47"N. 130"11. Augus t 13 60 
1962 SO·N. 134"11. August 6 62 
1963 SOoN. 136"11. July 23 55 

---
1. 

1960 4S oN. 130"11. July IS 60 
1961 43°N. 130"11. July 7 63 
1962 4S o N. 135"11. August 7 63 
1963 46·N. 135 "II. July 23 58 

-----
.1 

58 1960 4O o N. 129"11. Ju Iy 10 
1961 4O oN. 133"11. June 29 59 
1962 42·N. 129"11. July 6 59 
1963 41°N. 134"11. June 16 62 

~ 
1960 36°N. 128"11. June 14 65 
1961 3S·N. 132"11. June 17 64 
1962 4O·N. 133"11. June 17 59 
1963 36·N. 132"11. July 17 65 

19t 32°N. 124"11. June 62 
1961 32·N . 124"11. June 64 
1962 3S oN. 132"11. June II 59 
1963 31°N. 129"11. July 25 64 

.LI~ 
2/ 1960 -x x 

1961 x x x 
1962 30oN. 128"11. July 19 64 
1963 36°N. 124"11. Ju Iy 23 64 

!/F'shiog I Dt~nn lncnt dUring JUSln . 

y X - SLatioa GOt fI..ned. 

RESULTS 

The 1963 catch was the highest for any 
one year since inception of the program. A 
total of 1,041 albacore was taken by the picket 
fleet. The estimated weight of that catch was 
about 10,85 8 pounds, or 5.4 tons. 

The first catch of the 1963 season was re­
ported at Station 3 on June 16 (table 1, fig. 1). 
The appearance of albacore at that station was 
about 2 weeks earlier than in previous years . 
Fishing continued with few interruptions 
through the season, and the last catch was 
logged on October 4. Water temperatures 
ranged from 610 -620 F. at the beginning to 
680 -690 F. at the termination of fishing. Al­
bacore appeared at Station 4 on July 17, about 
4 weeks later than a year prior, and were first 
taken at Station 5 on July, 25, more than 6 
weeks later than in 1962!/. Stations 1 and 2 
recorded their first catches of the year on 
July 23. Water temperatures at those loca­
tions ranged from 550 -580 F. at the com­
mencement of fishing to a maximum of 640 -

650 F. at the end of September. 

t<Fishery -Biologist (Research), Biological Laboratory, U. S. Bureau of Commercial Fisheries, San Diego, Calif. 
!JComparisons are drawn with 1962 ship stations nearest to present stations, but 1962 locations, having the same numbers may differ 

from current positions by as much as 150 miles. 
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Fig. 1 - Albacore catch by U. S. Navy radar picket vessels in June-July 1963. Large numerals represent the catch at each statlOD; small 
numerals indicate water temperature ; and "x" lOdicates no fishing during the period. Shaded area delimits the 6QO _660 F. tempera ­
ture zone. More than two-thirds of the 1954-1958 California commercial albacore landings for June-September were taken from wa­
ters within those temperature limits. 
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Fig. 2 - Albacore catch by U. S. Navy radar picket vessels 10 August -S eptember 1962. Large numerals represent the catch at each sta­
tion; small numerals indicate water temperature ; and "x" indicates no fishing durlDg the period. Shaded area dellmlt.s the 600 - 660 F. 
temperature zone . More than two -thirds of the 1954 - 1958 California commercial albacore landings for June-Septemb r were ta en 
from wa ters with in those temperature limits. 
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The Oregon albacore trolling fl et first r ported taking olbacorr: on .July ]3, ,Jb(;ut 140 
miles west of Heceta Head. Those catch s were about 200 mIl s north ast of StaticJO ~:!, sub· 
stantiating indications from th early catch s at that station that ttl(' nrJrthern _xtpnswn of 
the albacore fi~hery was indeed as much as 2-3 w ks earlier than usual. Subs 'quently, Pa· 
cific Northwest albacore landings amount d to 11,868.878 pounds, which repr senteel til· In.rg­
est catch since 1948, with the exception of 1959 when 1::1.542.804 pounds vr;r tak 'n?) . 

Water temperatures at Stations 1 and 2 av raged about 2° F. warmer than th ll)ng-ter 
average at commencement of fishing in late July (Renner 1963a). As th sr.::ason pr()gress(~ 
the anomaly increased to 40 F. warmer than normal for Sept mb r (Hellner HHi3b>. F lshin 
nearly equalled the 1962 catch at Station 1 and exceeded all pr vious years at Station 2. 

The northward progression of the albacor population and its apparent relatwn to the a 
nual northward extension of the 600 -660 F . thermal zon has b en discuss 'd for th years 
1960 through 1963 in an earlier issue of this publication (Flittncr 1 '3). 'Ihls r latlOnship 
was substantiated again by the catch-temp,erature distrib..lt on cluI'lng the 1 lJ3 s ason (figs. 
1-3). The shaded "optimum temperature I zone shows the rapid changes in s 'a surface i-.()­
therm configurations at 15-day intervals. The 60°-66 0 F . temp ratur range, WhICh mclude 
more than two-thirds of the 1954-1958 commer c lal alifornia albacore landings ( lemens 
1961), encompassed fully 84. 5 gercent of the 1963 picket v ssel catch. 0 albacore \ere tak 
en from waters colder than 55 F. or warmer than 700 F. 

The October 1-15 catch records at Stations 1 and 2 (fig. 3) appear to depart from the 
"optimum temperature II hypothesis given above. A plausible xplanation for tho e catches 
is as follows: sea temperatures at Station 1 averaged up to 40 F. warmer than normal in ep' 

4 .. ~ 

I I 

16-31 
1963 

Fig. 3 - Al?ac~:>re catch by U. S. Navy radar picket vessels in October 1963. Large numerals represent the catch at each station' small 
numerals mdicate water tem?eraturej and "x" indicates no fishing during the period . Shaded area delimits the 600-660 F. te~pera­
ture ~ne: More than two-thIrdS of the 1954-1958 California commercial albacore landings for June -September were taken from wa­
ters withm those temperature limits. 

:u Pacific Fisherman Yearbook, 1964. 
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tember (Renner 1963b), whereas they were 30 F. colder than normal just 1 month later (Renner 
1963c). The sharp 7 -degree drop in sea surface temperature anomaly occurred in less than 
30 days at more than two times the normal rate of cooling characteristic of the region at that 
time of the year. The vessel fishing on Station 1 reported having to stop all fishing opera­
tions on October 15 as a result of heavy weather from an intense storm system which had de­
veloped in the Gulf of Alaska. The upper mixed layer of the sea lost heat so rapidly as the 
storm system intensified that the schools of albacore probably were unable to move out of the 
region fast enough to avoid the suboptimal thermal conditions which were observed. Those 
changes are reflected in the 15-day charts (fig. 3). 

Station 3 off Cape Mendocino again logged the highest total catch for the year. That area 
has produced 47 percent of the combined 1960-1963 catch for all stations. Catches were made 
on 32 of 46 consecutive days from June 16-July 31 in 1963 (table 2). Fishing was also good 
at Station 2 where catches were logged on 35 of 45 consecutive days between September 1 and 
October 15, thus establishing a new record for the area. Fishing was poorest at Station 5, 
where only 5 albacore were taken on 5 separate days during the entire season, 

Table 2 - Albacore Catch and Effort Dara for U.S. Navy Radar Picket Vessels Trolling on Station, June-October 1963 

Per i od 
Station a nd item June July August September October Totals 

____ . _____________________ -+~1-~1~5_r~16~-~310~~1--.~15~~1~6·-3~1--~~1-~1~5 __ ~16~·-~3~1--~I--~15~~1~6-3~0-- .+_~I-~IL5~~16~·-~3I~ ____ ~ 

Number of fish 
Number o f days fis h were taken 
Line-hours fished 
Catch per 100 I ine hours 

.!fa 
a 

18 
0.0 

.!fa 
a 

32 
0.0 

a 
a 

448 
0 .0 

I 
I 

512 
0.2 

I 
I 

737 
o. I 

9 
2 

861 
1.0 

I 
I 

168 
0.6 

.!fa 
a 

108 
0.0 

62 
12 

589 
10.5 

21 
- x 

x 
x 
x 

74 
17 

3,473 
2 I 

~=======~===~~====~===.F_. ====F===~==~====~===4====+====F====F===+===~ 
1-

Number of fish 
Number of days fish were taken 
Line-hour s fished 
Catch per 100 I ine hou r s 

Number of fish 
1 

Number of days fish were taken 
Line -hours fished 
Catch per 100 I ine hou r s 

NJ'1\ber of fish 
Number of days fish were taken 
Line-hour s fished 
Catch per 100 line hours 

.!fa 
a 

0.0 
a 

a 
a 

368 
0.0 

a 
a 

930 
0.0 

a 
a 

424 
0.0 

20 
7 

714 
2.8 

.!fa 
a 

192 
0.0 

a 
a 

304 
0.0 

135 
10 

814 
16.6 

23 
6 

424 
5.4 

3 
2 

256 
1.2 

226 
15 

787 
28.7 

92 
14 

1,054 
8.7 

.!fa 
a 
a 

0.0 

.!f 14 
3 

44 
31.8 

35 
II 

910 
3.8 

12 
6 

1,221 
1.0 

.!f12 

3 
114 

10.5 

.!fl 
I 

437 
0.2 

60 
14 

2,321 
2.6 

10 
3 

860 
1.2 

21 - x 
x 
x 
x 

29 
9 

513 
5.7 

3 
I 

944 
0.3 

.!fa 
a 

84 
0.0 

31 
12 

1, II 6 
2.8 

.!f2 
2 

184 
1.1 

a 
a 

2,696 
0.0 

4 
4 

456 
0.9 

21 - x 
x 
x 
x 

3 
I 

1,273 
0.2 

139 
47 

6,611 
2. I 

422 
44 

4,829 
8.7 

154 
37 

8,000 
1.9 

F=================-=====~====~=====+=====4======+=====4======F=====+==~=9F====-=t==-==4=-====~ 
.2 

Number of fish 
Number of days fish were taken 
Li ne-hour s fished 
Ca t ch per 100 I ine hours 

.!fa 
a 

18 
0.0 

a 
a 

564 
0 . 0 

a 
a 

577 
0.0 

3 
3 

763 
0.4 

I 
I 

814 
O. I 

I 
I 

649 
0.2 

a 
a 

1,198 
0.0 

a 
a 

612 
0.0 

.!fa 
a 

138 
0.0 

a 
a 

600 
a a 

5 
5 

5.933 
a 1 

~====================~==~+=====+=====r=====~====F====9F======F==-~====~.=--~~=~===== 

Tota l s 
Number of f i-sh---
Number of days fish were taken 
Line-hours fished 
Ca t ch per 100 line hours 

!/~~lion Ished mtennltlenUy dUring period. ill - Station not fIShed . 

a 
a 

1,334 
0.0 

20 
7 

1,926 
1.0 

158 
16 

2,567 
6.2 

325 
35 

3,372 
9.6 

51 
16 

2,505 
2.0 

35 
13 

3,282 
1. 1 

71 
18 

4,547 
1.6 

32 
10 

2.261 
1.4 

95 
26 

4,723 
2.0 

7 
5 

1,729 
0.4 

794 
150 

28,846 
2.8 

Total fish ing effort expended by the picket ves sel fleet for June I-October 31 amounted to 
:~8, 846 line hours , or about 8 percent less than in 1962 (table 2), Effort varied according to 
';he individual vessels on station, weather, and operational commitments requiring temporary 
-nterruption of fishing, Consequently, although Station 3 was again the high producer for the 
season, total effort expended was less than thatonStations 4, 2, and 5, respectively (table 2). 
The seasonal average catch per 100 line-hours at Station 3 was 8,7 fish, whereas in 1962 the 
average for the same station was 6,6 fish. In both years, the average catch per 100 line -hours 
at Station 3 has exceeded the average combined catch of all stations by a factor of 3, 

Although the peak of the commercial fishing activity occurred ill September, the highest 
catches were recorded by Navy vessels during the July 16-31 interval (table 2). Catch per 
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100 line-hours averaged 9.6 fish. Highest catch rates were attained at Station 3, where dur­
ing the July 16-31 period, 28.7 albacore were landed per 100 line-hours of trolling; 31.8 fish 
were taken per 100 line -hours in the August 1-15 interval~.f. 

As in previous years, catch -effort data were tabulated for all stations up to October 31 in 
accordance with the original fishing time limit (April I-October 31) set up at the inception of 
the trolling program in 1960. When the 1963 season appeared to persist much later than usu ­
aI, the vessels occupying Stations 4 and 5 were asked to continue fishing. Those vessels wer 
able to fish well into December before heavy weather swept away their trolling gear. 

Evidence of late-season activity was noted l in 1962 at 40 0 N., 1330 W. where 16 albacor 
from 7-11 pounds were taken November 1 through 10. In 1963, 247 albacore were taken at 
Station 4 (360 N., 1310 W.) between November 1 and December 17. Catches reached a peak i 
the November 1-15 interval and declined thereafter (table 3). The vessel on Station 4 report­
ed losing an additional 40 albacore because of inclement weather and heavy seas between No­
vember 1 and 8. Station 5 produced no catch. 

Table 3 - Albacore Catch and Effort Data for U.S. Navy Radar Picket Vessels 
Trolling on Station 4 during November and December 1963 

Item November December 
1-15 16-30 1-15 16-31 Tota I s 

Number of fish 194 40 II .!/ 2 247 
Number of days fish were taken 14 14 6 I 35 
Line-hours fished I , I I I 718 374 44 2,247 
Catch per 100 line hours 17.5 5.6 2.9 4.5 11.0 

U Station not fished entire period due to loss of fishing gear. 

One noteworthy feature of the late-season catch is that for the second year the picket 
vessels apparently observed the offshore migration of the albacore population. Heavy com­
mercial landings of small fish were reported at Monterey and Morro Bay during the week 
ending October 25. Catches declined in the November 1-15 interval, and bad weather termi­
nated the fishery in the week ending November 22, coincident 'with the increased catches ob­
served at Station 4. 

The modal length of the November-December catch at Station 4 was 59 centimeters (23.2 
inches, 9.5 pounds). No fish larger than 64 centimeters (25.2 inches, 12 pounds) were taken. 
Eight albacore were less than 40 centimeters long; the smallest, a 32 - centimeter fish (12.6 
inches, about It pounds), was caught November 22 in 680 -F. water. 

Comparison of albacore movements in 1963 to last year 's generalized schematic model 
of migration (Flittner 1963) demonstrated close agreement on the broad scale. Albacore en­
tered the coastal region and turned north about 3 weeks earlier than in the preceding 3 years , 
whereas migration into southern waters was up to 6 weeks later than usual. Onshore and 
northward movements appeared to follow the model and were limited by the distribution of 
"optimum" sea temperatures. The development of a good nearshore fishery in Central Cali 
fornia and Oregon waters came early in July (fig. 1) and persisted through October as favor­
able sea temperatures developed in a narrow north-south zone well within reach of the alba ' 
core fishing fleet (figs. 2-3). 

U.S.S. Picket carried off the honors in total catch for the second consecutive year: 360 
albacore were landed of a grand total of 1,041 fish for all vessels combined; of that total, 357 
were taken on Station 5 in a single patrol (fig. 4). U. s. S. Scanner was second highest vessel 
with a total catch of 284 albacore. Picket logged the highest catch in one day at Station 5 on 
July 1;Q when 52 albacore were taken; 46 had been caught on the previous day. Scanner landed 
42 fish on November 12 at Station 7, and took 33 albacore 2 days later. 
1jAlthough the effort expended on the station was minimal during this time, fishing occurred at intervals throughout the entire 15-day 

period. Fish were taken on each day the lines were out. 
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Fig. 4 - Men of the U.S.S. Picket display a sample of their rec­
ord catch made on a single patrol at Station 5. 

Age-group representation of the 1963 
picket vessel catch was similar to 1962. 
The 22-inch group (56 em.) comprised 42 per­
cent of the catch, whereas the 25-inch group 
(62- 64 em.) made up about 48 percent of the 
total (fig. 5). The remainder of the catch con­
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Fig. 5 - Length-frequency distribution of albacore taken by U. S . 
Navy radar picket vessels trolling on statlOn, June-Decemb r, 
1963. All stations combined . 

sisted of very small fish (about 2 percent) and fish 30 inches or longer (about 8 percent). Th 
largest fish taken was a 36-inch, 34-pound alba co r e which was caught on July 23 at tailon 1. 

For the fourth consecutive year, distribution and availability of albacore off the U. . \ S 

coast exhibited a striking correlation with prevailing sea surface temperatures as rev aled by 
the 15-day charts prepared by the Biological Labo ratory, San Diego. The rapid northward 
progression of the "optimum temperature" zone with the advance of each summer sea on of­
fers substantial evidence concerning one of the fa ctors bringing about the rapid seasonal Shlf -
~ng of the centers of albacore abundance. 
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ate: Personnel of Radar Picket Squadron One are again to be congratulated for theIr partlClpat on In a cooperative rognm 
proven its worth to fishery scientists and to the albacore fishlOg indUStI)', and has proVided recreation to e picket e cl 
bers. TW1a research workers and albacore fishermen alike are grateful to the officers and men of the squadron for the r 
enthusiastic participation in the trolling program. 


