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ABSTRACT

This report lists the physical, chemical, and biological data collected by scientists aboard the
Hugh M. Smith of the Bureau of Commercial Fisheries and N. B. Scofield of the California Depart-
ment of Fish and Game during the spring and early summer of 1959 off the coast of California and
Baja California, Mexico. The purpose of the cruises was to locate the route of the spring migration
of albacore into west coast waters and the subsequent early concentrations of these fish.
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OCEANOGRAPHIC OBSERVATIONS MADE DURING A COOPERATIVE SURVEY
OF ALBACORE (THUNNUS GERMO) OFF THE NORTH AMERICAN

WEST COAST IN 1959

Joseph J. Graham _1_/
Fishery Research Biologist
Bureau of Commercial Fisheries
Biological Laboratory, Honolulu, Hawaii

William L. Craig
Marine Biologist
Marine Resources Operations
California Department of Fish and Game

The North American west coast fishery for
albacore, Thunnus germo (Lacé&péde), usually
extends from central Baja California, Mexico,
to central California, but at times it has extend-
edas far north as Queen Charlotte Island, Can-
ada. The fishery begins during the spring and
early summer off the coast of Baja California
and southern California and reaches its peak
there around August (Clemens, 1955). In the
late summer and fall, the fishery shifts north-
ward to central California and during some years
develops off the coasts of Oregon and Washing-~
ton (Powell et al., 1952). By winter, fishing
is usually ended, although in some years a small
winter fishery develops (Pacific Fisherman,
1956; California Department of Fish and Game,
1949).

The success of the summer fishery in any
given year depends in part on how readily the
commercial fishermen are able to locate con-
centrations of fish early in the season. With
this in mind, a cooperative preseason survey of
the west coastalbacore fishing grounds was con-
ducted in 1959 by the Bureau of Commercial
Fisheries Biological Laboratory, Honolulu,
Hawaii, and the California Department of Fish
and Game. The intention was to locate the mi-
gration route of albacore intowest coast waters
and the areas of commercial concentration. This
paper presents the meteorological, physical
oceanographic, and biological data obtained and
describes the methods used to collect them.
Exploratory fishing results are the subject of
another report (Craig and Graham, 1961).

1/ Presently employed as Supervisory
Fishery Biologist, Bureau of Commercial Fish-
eries Biological Laboratory, Galveston, Texas.

ITINERARY

Cruise 52 of the Bureau of Commercial
Fisheries vessel Hugh M. Smith and cruise 5954
of the California Department of Fish and Game
vessel N. B, Scofield covered areas off Califor-
nia and northern Baja California. The cruise
tracks for the two vessels are shown in figures
land 2. The Hugh M. Smith (fig. 1) departed
Honolulu on April 28 and proceeded to Point A
(39° N., 135° W.). After reaching this point
the cruise was interrupted on May 1l because of
illness of a crewman, who was takentoSan Fran-
cisco. On May 17 the cruise was resumed at
the point where ithadbeeninterrupted. Because
of the loss of time during the emergency run to
San Francisco, a series of stations planned for
the track between point D (27° N., 118° 30' W.)
and San Diego was omitted. The Smith arrived
at San Diego on May 27. The second portion of
the survey (fig. 1, bottom panel) was begun on
May 30 and was completed on June 19.

The Scofield departed Los Angeles harbor
on June 1. After a brief stopover at Santa Bar-
bara to obtain certain scientific equipment, the
Scofield proceeded alongthe track shown in fig~
ure 2. The cruise was completed on June 25.

METEOROLOGICAL OBSERVATIONS

Marine weather observations were record-
ed daily by scientists aboard the Smith at 0000,
0600, 1200, and 1800 GCT and were transmitted
daily to the U. S. Weather Bureau (table 1).
Standard weather data were entered inthe bathy-
thermograph logs aboard both vessels (tables 2
and 3).

One storm, with maximum wind velocities
of force 7, occurred within the 48-day cruise
period of the Smith. During 10 percent of the
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Figure l. --Track of Hugh M. Smith cruise 52.

cruise period the winds exceeded force 5. In
contrast, winds exceedingforce 5 were record-

ed for 60 percent of the 2l-day Scofield cruise; -

winds reached a maximum of force 8.
PHYSICAL AND CHEMICAL OBSERVATIONS
Temperatures

Bathythermograph casts were made to 900

feet at intervals of 30 to 60 miles along the
cruisetrack of the Smith, and in addition a 900~
foot and a 400- or 200-foot cast were made on
allfishing stations. Casts to 400feet were made
from the Scofield approximately every 20 to 90
miles. The bathythermograph logs are repro-
duced in tables 2 and 3. The vertical tempera-
ture sections with accompanying bucket temper-
atures are shown in figures 3 and 4. The plots
are basedon BT slides processed at the Bureau




-35°N

125°W
I

Figure 2. --Track of N. B. Scofield cruise 5954.

of Commercial Fisheries Biological Laboratory,
Honolulu, using methods described by Callaway

(1957).

Continuous records of surface tempera-
ture were obtained along the cruise tracks of
both vessels by means of recording thermo-
graphs.

Light Penetration and Water Color

Light penetration measurements were
made from the Smith with a photometer and a
Secchi disc, and water color was determined
with a Forel color scale. Secchi disc measure-
ments were also made from the Scofield. By
means of the photometer, described by Callaway
(1957), we determined the depths to which 50
percent, 10 percent, 5 percent, and 1 percent of
sunlight were transmitted. Usually these meas-
urements were made at noon (LCT). In afew
instances observations were made from the
Smith during the morning hours, but they were
discontinued because it was found that there was
insufficient sunlight to produce reliable readings.

Light penetration and water color data and the
average illuminationon deck are givenin tables
4 and 5.

Salinity and Inorganic Phosphate

Surface salinity samples were collected
coincident witheach BT cast from both the Smith
and Scofield. Samples were also obtained from
the Smith fishing stations. Surface water sam-
ples, frozen for subsequent analysis of their in-
organic phosphate content, were obtained from
the Scofield with each BT cast. On the Smith,
samples for phosphate analysis were collected
at BT casts at approximately 90-mile intervals
between Oahu and point B (32° N., 127° 30' W.),
and at 30-mile intervals east of point B; they
were also collected at every fishing station. All
salinity and inorganic phosphate samples were
analyzed at the Bureau of Commercial Fisher-
ies Biological Laboratory, Honolulu. Salinity
samples were processed using a modification of
the Mohr method (Van Landingham,1957) and in-
organic phosphate by a modification of the molyb~
denum method using the Beckman Photometer
Model B (King et al., 1957). The data taken
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coincidentally with stations are given intables 4
and 5; those associated with BT lowerings while
under way are listed in tables 2 and 3.

BIOLOGICAL OBSERVATIONS

Isotopic Carbon (C;,) Primary
Productivity Samples

Surface water samples for theanalysis of
Cj4 uptake by phytoplankton were collected by
scientists of both vessels with a clean plastic
bucket. They were then transferred to one
"dark" and two "light" bottles, inoculated with
radioactive sodium carbonate solution and in-
cubated in an illuminated water bath. The de-
tails followed in these procedures were those
described by King et al. (1957)., Collections
were made around noon from both vessels. In
a few instances some were rmade at other times
when abrupt changes in temperature, light pen-
etration, or other environmental entities oc-
curred. The carbon fixation measurements and
calculations of the rate of carbon fixation (tables
4 and 5) were made using techniques developed
by Steemann Nielsen (1952) and modified by Doty
and Oguri (1958).

Zooplankton Collections

Night surface tows were made from the
Smith for a period of 20 minutes with a 1-meter
plankton net. Similar tows were made at dusk
from the Scofield. The net towed from the Smith
was constructed of Nitex and had a mesh aper-
ture of 0,656 mm. The amount of water strained
was metered with an Atlas flow meter which had
been calibrated at the time of the Smith's depar-

ture from Honolulu. The net used on the Scofield
was on loan from the Bureau of Commercial

Fisheries Biological Laboratory, La Jolla, and
was described as a l-meter net having an ante-
rior portion of 30XXX grit gauze, Dufour bolt-
ing cloth (silk) and a posterior portion and cod
end of 56XXX grit gauze. Aperture size (mode)
of these two portions was 0.0278 inches and
0.0125inches, respectively. The Japanese flow
meter used was calibrated after the cruise. All
plankton samples were preserved in 10-percent
formalin buffered with borax and returned to
the Bureau of Commercial Fisheries Biological
Laboratory, Honolulu. The wet drained weight
was determined for each sample and entered in
tables 4 and 5 in terms of grams per 1,000 cubic
meters of water strained.

Night-light Observations

Night-light observations were made from
both the Smith and the Scofield. Observations
from the Smith were for a period of 1 hour using

as illumination the overside lights and the stern
deck light. The Scofield was equipped with a
1,500 ~watt bulb with a reflector suspended 3 to
4 feet above the water. A single station was
occupied by the Scofield for a period of 2 1/2
hours; other stations were planned but omitted
because of the necessity to maintain headway
against high seas. Data obtained by the two
vessels are shown in tables 4 and 5.

Occurrence of Fish, Birds,
and Aquatic Mammals

Wheel watches of the Smith maintained
logs of fish, birds, and aquatic mammals sighted
during daylight hours. Similar observations
were made from the Scofield and recorded in
the scientists' log. These observations are
tabulated in tables 6 and 7.

MISCELLANEOUS OBSERVATIONS

Miscellaneous observations were made by
scientists aboard the Smith as follows: (1) A
collection of shark intervertebral tissue was:
made for Dr. Karl Meyer of Columbia Univer-
sity, New York. (2)Blood serum was extracted
for racial studies from two bigeye tuna, Para-
thunnus sibi (Temminck and Schlegel), and one
skipjack tuna, Katsuwonus pelamis (Linnaeus),
for the Bureau of Commercial Fisheries Biolog-
ical Laboratory, Seattle, Washington. (3) A
small net was placed in the rigging of the ship,
and the removable cod end was changed at noon
for 19 days in an effort to capture airborne in-
sects for the Bishop Museum of Honolulu, Ha-
waii. (4) Fifteen times during the cruise of the
Smith C;4 samples were incubated by towing
them astern in a manner requested by Dr. M. S.
Doty of the University of Hawaii at Honolulu,
Hawaii.
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Table 1.--Summary of weather observations (USWB 1210-F), Hugh M. Smith cruise 52 - con.
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Table 5.--Oceanographic observations, N. B. Scofield cruise 5954

Sta. Time | Date,| Latitude | longitude | Salinity POy, Plankton
No. | (ccT) | 1959 N. W. (°/o0) | (ug.at./1.) | Productivityl/ | (g./1,000 m.3
1 0235 6/4 34°21° 120°41" 33.61 0.80 - -
1 0305 6/4 34°21" 120°41" - - - 23.3
2 2050 6/4 34°35" 121°44" 33.22 0.44 - -
3 2155 6/4 34°47" 122°19' 33.29 1.23 - -
4 0340 6/5 34°53" 122°40" 33.06 0.55 - -
5 2035 6/5 35°12" 123°21° 33.16 0.48 - -
6 0400 6/6 35°23" 124°14" - 0.65 -
7 1223 6/6 35°45" 124°52" 32.86 0.96 -
8 0328 6/7 36°25° 125°55" 32.44 0.50 - -
9 1402 6/7 35°46" 125°59" 32.81 0.44 - -
10 1914 6/7 34°50" 126°06 32.99 0.35 - -
10 1930 6/7 34°50° 126°06" - - 0.078 34.9
11 0342 6/8 34°06" 126°27" 32.82 0.51 - -
11 0403 6/8 34°06" 126°27" - - - -
12 1937 6/8 33°10° 126°48" 33.16 0.42 - -
12 1947 6/8 33°10° 126°49" - - 0.082 56.3
13 0345 6/9 31°46" 127°18' 33.54 0.31 - -
13 0358 6/9 31°46" 127°18" - - - -
14 1500 6/9 32°12° 127°43" 33.63 0.32 - -
15 1937 6/9 32°24" 128°04" 33.60 0.28 - -
15 1951 6/9 32°24" 128°04" - - 0.150
0.086
16 0350 6/10  32°28' 128°14" 33.25 0.35 - -
17 1931 6/10  34°19' 128°18" 33.13 0.35 - -
17 1945 6/10  34°19° 128°18" - - 0.095 -
0.138
182/ 0349 6/11  35°02° 128°27" 33.03 0.38 - -
19 1924 6/11  35°35! 128°27" 36.52 0.24 - -
19 1942 6/11  35°35' 128°27' - - 0.114 -
20 0304 6/12  36°12' 128°28" 32.71 0.41 - -
21 1945 6/12  36°57° 128°16' 32.87 0.42 - -
21 1958 6/12  36°57' 128°16' - - 0.212
22 0350 6/13  37°29' 128°16" - - - -
22 0351 6/13  37°29° 128°16" 32.84 0.42 - -
22 1938  6/13  37°29" 128°16' - - 0.019
22 1950 6/13  37°29' 128°18" - - 0.051 -
23 0350 6/14  36°52° 127°33" 32.64 0.44 - -
23 0400 6/14  36°52° 127°35° - - - 57.1
24 1941 6/14  36°19' 127°26' 32.83 0.47 - -
24 1955 6/14  36°19' 127°26' - - 0.124 -
0.236
25 0355 6/15  35°28' 126°40" 32.78 0.44 - -
26 1942 6/15  34°49' 126°04" 33.82 0.45 - -
26 1955 6/15  34°49' 126°04" - - 0.201 -
27 0346 6/16  34°09' 125°32° 33.01 0.48 - -
28 2026 6/16  33°38' 124°58' 33.25 0.42 - -
29 0345 6/17  33°02' 124°27" 33.31 0.36 - -
30 1940 6/17  32°25° 123°56' 33.28 0.38 - -
30 1954 6/17  32°25°' 123°56° - - 0.107 -

1/ Productivity values are in milligrams of carbon converted from inorganic to organic carbon
per hour per meter’ or water. Where two values of productivity are given the replicate light bottle
values differed by more than 20 percent of the lower value. Negative numbers mean essentially no
productivity measured, as do other numbers in the third decimal place.

2/ Miscellaneous data - One Secchi disc reading was taken at Station 18 (31 meters).
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Table 5.--Oceanographic observations, N. B, Scofield cruise 5984 - con.

Sta. | Time | Date | Latitude | longitude | Salinity PO, Plankton
No. | (GCT)] 1959 N. Ww. (°/o0) (ug.at./1.) | Productivityl/ g./1,000 ﬁ)
31 0340 6/18 32°53' 124°04° 33.25 1.59 -

32 1940 6/18 33°18' 124°09° 32.94 0.50 -
32 1950 6/18 33°18' 124°09' - - 0.078 -
0.267
33 0344 6/19 33°53°' 124°21" 33.05 0.44 - -
34 1939 6/19 34°13! 124°22" 33.01 0.48 -
34 1952 6/19 34°13! 124°22" - - 0.083
0.132
35 0341 6/20 34°47° 124°36° 32.85 0.39 - -
36 1937  6/20 35°11' 124°40° 32.81 0.41 - -
36 1955 6/20 35°11’ 124°40' - - -0.005 -
0.065
37 0339 6/21 35°48" 124°24" 32,91 0.42 - -
38 1915 6/21 35°28' 124°05' 32.87 0.46 - -
38 1926 6/21 35°28' 124°05' - - 0.472 -
39 0402 6/22 34°39" 123°19' 33.04 0.35 - -
40 1937  6/22 3348 123°06" 33.40 0.60 - -
40 1949 6/22 33°48! 123%06' - - 2,221 -
3.665
41 0337 6/23 33°00' 122°52" 33.25 0.47 - -
41 0349 6/23 33°00' 122¢52' - - - 601.9
42 1335 6/23 32°15' 122°45" 33.36 0.39 - -
43 1937  6/23 32°51' 12237 33.30 0.59 - -
43 1949 6/23 32°51" 12237 - - - -
44 0325 6/24 3334 121°26" 33.45 0.52 - -
45 1720 6/24 32°%25' 121°14"' - 0.38 - -
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Table 6.--Sightings

of tuna schools, birds, and

aquatic mammals, Hugh M. Smith cruise 52

Noon Flocks Scattered birds Aquatic
position Number Species mammals
of comprised
birds o |B " o
Date, A3 u]81 8] w4
HAEHEEHEE F
% “idl|l ol o E a3 _:! 01 @ [} :‘i -
=) Petrel Ele|d 5128 | 8l £l @l =
Latitude | Longitude v 3R or SlEigl el |8 1<l ] 8|& Tuna el gl
N. W. shearwater schools
4/29 23°13" 155°28" - - - 512 36 7 11 - - - - -
4/30 25°23" 152°43" - - - 10 3 - 16 10 7 1 - - - -
5/1 27°49" 149°47" - - - 10 4 17 21 14 - - - - - - =
5/2 30°21' 146°42" - - - - 2 5 6 12 - - - - - - -
5/3 32°37°' 143°44" - - - - - = 1 17 3 - - = - - -
5/4 34°23" 141°14! - - - - - 9 4 6 - - - - - = -
5/5 35°17' 140°13! - - - - - = 4 9 2 -« - - - 15 12 -
5/6 36°49' 138°00" - - - - -2 « 3 2 6 - - - - - - -
5/7 38°28' 135°51" - - - - - =« « 9 16 6 - - = - 100 -
5/8 38728 134°39" - - - - - - =20 19 9 - - - - - = -
5/9 36%40' 132°21' - - - - -3 - 17 14 7 1 - = - 20 - -
5/10 36°18" 131°49° - - - - - = =« 5 3 15 =« - = - - = -
5/11 34°33" 129°32' - - - - - « = 10 6 24 - - - - - e
5/12 34°37' 126°55"' - - = - - - = 41 13 5 - =55 - - = 1
5/13 37°24" 123°03" - =1 800 - - - 61 - 2 - 818 - 20 - 37
5/15 37°24' 123°13' - - = - 2 - -~ 64 1 12018 - - - 2 -
5/16 35°45" 126°03" - - - - 9 - - 27 5 12 - - - - - 2 =
5/17 33°20°' 127°58' - - - - - « = 5 7 15 - - = - - - -
5/18 31°27°" 125°33! - - = - - = « 3 5 23 - - - - - =
5/19 29°25! 124°03! - - - - - - =21 7 10 - - = - - - -
5/20 29°39°' 123°56" - - - - -1 9 5 4 - - - - - - -
5/21 28°53" 123°24" - - - - =« =31 14 6 - - =~ - - -
5/22 27°21" 122°08' - - - - =1 =« « = 3 -« - - - - - -
5/23 26°52' 121°35!' - - - - 12 - 9 1 1 -1 - - - = =
5/24 27°%00' 120°19* - - - - - 2 - 22 11 - - - - - - e -
5/25 27°04' 118°53' - - - - - = « 66 8 = - - = - - e -
5/26 29°52" 117°59°' - - - - “- = m e e e - 6 = - - - =
5/27 San Diego harbor
5/30 32°31° 117°%46' -1 - 30 13 - - 18 44 3 - 74 - - 15 - -
5/31 32°33" 119°07' - - - 18 - - 58 53 10 - - - - 15 1 -
6/1 32°04" 120°05' - - - - - - = = 2 671 - = - - - -
6/2 31°50"' 123°34° - - - - -« = 3 27 3 - - = - - - -
6/3 31°04' 124°54" - - = - 2 = = 2 - 2 - - - - [
6/4 30°39* 124°18" - - - -1 <« 9 11 2 - - - - - - =
6/5 30°20' 123°05' - - - - - - = 9 e 1 - e - - - e
6/6 29°60"' 120°58" - - - - - = =« 9 6 1 « -~ = - - - -
6/7 29°42" 118°37' -1 - 30 -1 -« 19 19 4 - - = 1 - - -
6/8 29°38! 117°55° - - - - - = = 27 47 1 - - = - - = -
6/9 28°57" 118°01"* - - = - ~ - - 60 21 1 -23 - - - 2 -
6/10 29°10° 117°18' 11 - 13 - = =33 73 - -1 - - 1000 3
10
6/11 28°57' 117°15°' - -1 500 - = = 43 41 2 - 1 - - 1100+ 12 -
6/12 28°14" 119°31' - - = - - = = 14 45 1 -1 = - - - -
6/13 27°34" 121°45" - 1 - 20 - = « 5 2 14 - - - - - - -
6/14 27°43" 122°00' - - - - - -« - 51 13 &4 - - - - - e -
6/15 29°24" 120°54" - - - - - -« = 8 8 4 - - - - - - -
6/16 30°48" 119°13' - - - - - = = 11 22 &4 - - - - - -
6/17 30°45" 119°11" - - = - - e = 3 29 7 - - - - - - -
6/18 31°38' 118°15' - - - - - = = 15 42 8 - 1 = - 60+ 2 -
6/19 32°34! 117°25' - - 1 120 7 - - 18 4 18 «16 = - - - -
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Table 7.--Sightings of birds and aquatic mammals, N. B. Scofield cruise 5984

Date, Sighted within
1959 [ Tatitude N. | Longitude W, Observations
6/4 34°48" 122°19°' terns, storm petrels, shearwaters abundant.
34°53! 122°40°' 1 albatross
6/5 35°12°' 123°21° no birds or mammals sighted
35°23° 124°12°
6/6 35°23! 124°14' 1-6 albatross
6/7 35%6! 125°59' 1-6 albatross
34°50° 126°06'
6/8 34°06°' 126°27°' 1-6 albatross
33°10° 126°49"
6/9 31°46° 127°19°' 1-6 albatross
32°24° 128°04'
6/10 34°19' 128°18" 1-6 albatross
6/11 35°35!' 128°28" 1-6 albatross, several whales
6/12 36°57' 128°16' 1-6 albatross, 1 storm petrel
6/13 36°52' 127°33" several storm petrels
6/14 35°28' 126°40° several Beal's petrels
6/15 34°09' 125°32' no birds or mammals sighted
6/16 33°02° 124°27" 1-6 albatross
6/17 32°53" 124°04' 1-6 albatross
6/18 33°54' 124°21" 1-6 albatross
6/19 34°47" 124°36"' 3 albatross
6/21 3548 124°24" 1-6 albatross, 2 whales
6/22 34°39!' 123°19' scattered Beal's petrels, 6 albatross
6/23 33°00' 122°52! 1-6 albatross
6/24 33°34! 122°26' 2 albatross
32°25' 121°14'
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