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ABSTRACT

This report lists surface meteorological, physical, and chemical observations made during
three albacore fishing cruises into the northeast and central North Pacific. Data were collected
aboard the research vessels John R. Manning and Charles H. Gilbert in the summer and fall of 1956.
Laboratory and field procedures are described.
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OCEANOGRAPHIC AND METEOROLOGICAL OBSERVATIONS IN THE NORTHEAST

AND CENTRAL NORTH PACIFIC, JULY - DECEMBER 1956

Richard J. Callaway
Oceanographer
Pacific Oceanic Fishery Investigations
Honolulu, T. H.

Through an allotment of funds provided by
Public Law 466 of the 83rd Congress, better
known as the Saltonstall-Kennedy Act of 1954,
the Pacific Oceanic Fishery Investigations (POFI)
of the U. S. Fish and Wildlife Service, Honolulu,
T. H., has been studying albacore distribution
and abundance in the North Pacific Ocean.

In the summer and fall of 1956, POFI ves-
sels made three albacore fishing cruises into
the waters north and northeast of Hawaii. It is
the purpose of this report to make available to
interested workers the physical and chemical
data collected during these cruises. The data
presented will supplement earlier reports on
oceanographic observations in the area (McGary
et al. 1956, Shomura and Otsu 1956, McGary
and Stroup 1956, and Graham 1957) and will pro-
vide a more complete picture of the environmen-~
tal features which influence the seasonal
occurrence of albacore in the northeast Pacifie.

Table 1 defines the approximate geographic
limits and periods of the cruises. Track charts
are given in figures 1, 5, and 9.

PHYSICAL AND CHEMICAL OBSERVATIONS

The following observations were made on
each cruise unless otherwise indicated.

Temperature; Bathythermograph Slide Processing

Bathythermograph lowerings to 900 feet
were made at approximately 30-mile intervals
and while on gill-net stations. The bathyther-
mograph log sheets (log sheet '"B') are repro-
duced in tables 2, 5, and 8.

Table 1.--Cruise lim

The vertical temperature sections for John
R. Manning cruise 32 (figs. 2 - 4) are plots
from BT slides processed at the U. S, Navy
Hydrographic Office.

Sections for John R. Manning cruise 33
(figs. 6 - 8) and Charles H. Gilbert cruise 31
(figs. 10 - 12) are plots from BT slides proc-
essed at the POFI laboratory. The tempera -
ture corrections were made as follows. Each
BT slide was placed against the stop in the
appropriate grid and the indicated surface tem-
perature was noted. The algebraic difference
of the BT surface temperature and the bucket
temperature was taken. Where the difference
was consistent for a group of slides the average
was applied as a correction when reading tem -
peratures at depth. When an abrupt change
appeared (e.g., from -0.2°F, to +0.3°F.) a
new average was obtained and applied to BT
slides which lay within that group.

Depth correction was obtained by comparing
the position of the top horizontal BT trace with
zero depth on the grid. The difference was
applied to each slide when reading temperature
against depth.

Throughout eachcruise a continuous record
of surface temperature was obtained by means
of a recording thermograph.

Salinity

Surface samples for salinity determinations
were usually taken at each BT position. The
samples were analyzed in the POFI laboratory
by a modification of Knudsen's method for the

its and periods

Vessel Cruise Period, 1956 Limits
John R. Manning 32 July 16 - Sept. 12 | 175°W, - 145°W, between 40°N., and 49°N.
John R, Manning 33 Oct. 17 - Dec. 11 150° W, - west coast of the United States
between 35°N. and 46°N.
Charles H, Gilbert 31 Oct. 22 - Dec. 11 145°W. - west coast of the United States
between 31°N. and 46°N.




determination of salinity {Van Landingham 1957).
Results are incorporated in the BT summaries.
A plot of surface salinities collected on cruise
33 of the John R. Manning and cruise 31 of the
Charles H. Gilbert is shown in figure 13.

PhosEhate

Samples for inorganic phosphate determi-
nations were usually taken at approximately 90-
mile intervals, 1/ The samples were frozen at
sea, returned to the POFI laboratory, and ana-
lyzed by the hydrazine sulfate modification of
Deniges' method (King et al. 1957). Results (in
ugat./L)are incorporated in the BT summaries.

Light Penetration and Water Color

Weather permitting, Secchi disk observa-
tions were made each day about local apparent
noon. Water color was estimated using the
Forel scale. Results are listed in tables 4, 7,
and 10.

Photometer measurements, at 50-, 10-,
5«, and l-percentlevels of transmission, were

made in addition to the above onJohn R. Mannin
cruise 32 and Charles H. Gilbert cruise 31._25

Results are listed in tables 4 and 10.

Photometer Description

The photometeré-/ used by POFI consists of
a deck and sea unit, each housing a matched
photoelectric cell. Opal glass shields over the
photoelectric cells serve to diffuse the light
normal to the windows of the cells. The amount
of light incident upon a cell is registered by a
microammeter.

Before lowering the sea unit into the water
both cells are directly exposed to sunlight on
deck and the ammeter readings are checkedto
note any failing in the photoelectric cells. The
desired level of transmission is selected by
placing a metal disk, with a hole in the center,
overthe opal glass shield of thedeck cell. Disks

Y Samples were taken at approximately
30-mile intervals on John R. Manning 32.

2/ Except that onCharles H. Gilbert cruise
31 observations were made only on the initial
northbound leg and measurements of the 50-
percent level of transmission were not obtained.

3/

— Manufactured by Fred Schueler,
Albemarle, Massachusetts.

with openings of various diameters are used in
accordance with the percentage transmission to
be measured. The sea unit is then lowered and
ammeter readings of both cells checked until
they are equal. The depth is determined from
the wire angle and the amount of wire out.

When making observations care is taken to
prevent the deck cell (mounted in gimbal-rings)
from being shadowed by the ship's rigging and
superstructure. In some instances, however,
it was not possible to prevent the shadow cast
by the ship's hull from influencing the reading of
the sea cell.

METEOROLOGICAL OBSERVATIONS

Synoptic marine weather observations were
recorded daily at 0000, 0600, 1200, and 1800
GCT. The reports were transmitted to the U.S.
Weather Bureau at San Francisco, California,
or Honolulu, T. H., as often as radio conditions
would permit. Observations are listed in tables
3, 6, and 9.

RECORDS

The following records were kept and are on
file at POFI, except as otherwise noted:

Bait tank records [Charles H. Gilbert
cruise 31 only]

Barograph records (U. S. Weather Records
Center, Asheville, N, C.) -

Bathythermograph log sheet "B (duplicates
at U. S. N. Hydrographic Office)

BT slides (U. S. N. Hydrographic Office)

Deck log

Field plots of BT temperatures

Flowmeter and plankton sampler calibra-
tion log

Gill net record sheets

Light station fishing log

Occurrence of tuna schools, birds, and
aquatic mammals log

Photometer log [John R. Manning cruise
32 and Charles H. Gilbert cruise 31 only]

Plankton log

Scientists’' log

Short form tuna morphometric sheets

Standardized surface trolling data sheet

Tagging record sheets

Thermograph records

Track charts

Tuna condition - vessel report

U.S.W.B. Form 1210F (U. S. Weather
Records Center, Asheville, N, C.)




FIELD PARTIES

John R. Manning cruise 32
F. E. Barnett, Master
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Figure 1. -~Track chart, John R. Manning cruise 32, July 16 - September 12,

1956. Heavy lines and letters designate location of temperature sections

shown in figures 2 to 4.
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Figure 5. --Track chart, John R. Manning cruise 33, October 17 - December
22, 1956. Heavy lines and letters designate location of temperature sec -~
tions shown in figures 6 - 8.
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Figure 6. -~Surface bucket~temperature (upper panel) and temperature -
depth sections from BT observations (lower panel). Section A (see
fig. 5) of John R. Manning cruise 33, October -~ December 1956.
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Figure 9. -~-Track chart, Charles H. Gilbert cruise 31, October 22 - December
11, 1956. Heavy lines and letters designate location of temperature sections
shown in figures 10 to 12.
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Figure 13. --Surface salinity, John R. Manning cruise 33 and Charles H. Gilbert cruise 31.
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Table 7. --Light penetration and water color, John R. Manning cruise 33, October - December 1956

Date, Time, | Latitude, | Longitude, s 2 /| Cloud Y:f:: Secchi,
1956 LCT_I./ N. w, ea— cover.z_/ meters
(Forel)
10/21 32.0° 152, 3¢ 3 8 2 28
10/22 34,.8° 150.6° 3 4 2 29
10/23 37.9° 149.4° 2 0 2 31
10/24 40.7° 148.2° 3 8 3 18
10/26 41,5° 147, 7¢ 3 - 4 18
10/27 42.1° 147,9° 3 - 4 20
11/12 44,0° 126,0° 2 8 6 13
11/14 42,2° 127.3°* 2 4 6 17
11/17 39.1° 129,9° 3 8 3 20
11/18 38.5° 131,1° 3 - 3 20
11/19 37.7° 132,5° 3 8 3 22
11/20 36.8° 134,9°¢ 3 0 3 29
11/21 38.6° 135.4° 3 - 2 31
11/22 39.8° 135,9° 2 0 3 24
11/23 40,6° 136.4° 3 8 4 20
11/26 40,5° 139,8° 4 - 3 20
11/27 39,5° 140,8° 4 8 3 24
11/28 38.9° 142, 0° 5 - 3 20
11/30 41,2° 143,4° 3 - 4 18
12/4 37.1° 142,0° 3 - 4 -

1/
— Not recorded, Taken about noon,

-2-/ For coded values see H., O, Pub. 606-C.
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Explanatory Note

The series embodies results of investigations, usually of restricted
scope, intended to aid or direct management or utilization practices and
as guides for administrative or legislative action, It is issued in limited
quantities for the official use of Federal, State or cooperating Agencies
and in processed form for economy and to avoid delay in publication.
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ABSTRACT

This report lists surface meteorological, physical, and chemical observations made during
three albacore fishing cruises into the northeast and central North Pacific. Data were collected
aboard the research vessels John R. Manning and Charles H. Gilbert in the summer and fall of 1956.
Laboratory and field procedures are described.
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OCEANOGRAPHIC AND METEOROLOGICAL OBSERVATIONS IN THE NORTHEAST

AND CENTRAL NORTH PACIFIC, JULY - DECEMBER 1956

Richard J. Callaway
Oceanographer
Pacific Oceanic Fishery Investigations
Honolulu, T. H.

Through an allotment of funds provided by
Public Law 466 of the 83rd Congress, better
known as the Saltonstall-Kennedy Act of 1954,
the Pacific Oceanic Fishery Investigations (POFI)
of the U. S. Fish and Wildlife Service, Honolulu,
T. H., has been studying albacore distribution
and abundance in the North Pacific Ocean.

In the summer and fall of 1956, POFI ves-
sels made three albacore fishing cruises into
the waters north and northeast of Hawaii. It is
the purpose of this report to make available to
interested workers the physical and chemical
data collected during these cruises. The data
presented will supplement earlier reports on
oceanographic observations in the area (McGary
et al. 1956, Shomura and Otsu 1956, McGary
and Stroup 1956, and Graham 1957) and will pro-
vide a more complete picture of the environmen-~
tal features which influence the seasonal
occurrence of albacore in the northeast Pacifie.

Table 1 defines the approximate geographic
limits and periods of the cruises. Track charts
are given in figures 1, 5, and 9.

PHYSICAL AND CHEMICAL OBSERVATIONS

The following observations were made on
each cruise unless otherwise indicated.

Temperature; Bathythermograph Slide Processing

Bathythermograph lowerings to 900 feet
were made at approximately 30-mile intervals
and while on gill-net stations. The bathyther-
mograph log sheets (log sheet '"B') are repro-
duced in tables 2, 5, and 8.

Table 1.--Cruise lim

The vertical temperature sections for John
R. Manning cruise 32 (figs. 2 - 4) are plots
from BT slides processed at the U. S, Navy
Hydrographic Office.

Sections for John R. Manning cruise 33
(figs. 6 - 8) and Charles H. Gilbert cruise 31
(figs. 10 - 12) are plots from BT slides proc-
essed at the POFI laboratory. The tempera -
ture corrections were made as follows. Each
BT slide was placed against the stop in the
appropriate grid and the indicated surface tem-
perature was noted. The algebraic difference
of the BT surface temperature and the bucket
temperature was taken. Where the difference
was consistent for a group of slides the average
was applied as a correction when reading tem -
peratures at depth. When an abrupt change
appeared (e.g., from -0.2°F, to +0.3°F.) a
new average was obtained and applied to BT
slides which lay within that group.

Depth correction was obtained by comparing
the position of the top horizontal BT trace with
zero depth on the grid. The difference was
applied to each slide when reading temperature
against depth.

Throughout eachcruise a continuous record
of surface temperature was obtained by means
of a recording thermograph.

Salinity

Surface samples for salinity determinations
were usually taken at each BT position. The
samples were analyzed in the POFI laboratory
by a modification of Knudsen's method for the

its and periods

Vessel Cruise Period, 1956 Limits
John R. Manning 32 July 16 - Sept. 12 | 175°W, - 145°W, between 40°N., and 49°N.
John R, Manning 33 Oct. 17 - Dec. 11 150° W, - west coast of the United States
between 35°N. and 46°N.
Charles H, Gilbert 31 Oct. 22 - Dec. 11 145°W. - west coast of the United States
between 31°N. and 46°N.




determination of salinity {Van Landingham 1957).
Results are incorporated in the BT summaries.
A plot of surface salinities collected on cruise
33 of the John R. Manning and cruise 31 of the
Charles H. Gilbert is shown in figure 13.

PhosEhate

Samples for inorganic phosphate determi-
nations were usually taken at approximately 90-
mile intervals, 1/ The samples were frozen at
sea, returned to the POFI laboratory, and ana-
lyzed by the hydrazine sulfate modification of
Deniges' method (King et al. 1957). Results (in
ugat./L)are incorporated in the BT summaries.

Light Penetration and Water Color

Weather permitting, Secchi disk observa-
tions were made each day about local apparent
noon. Water color was estimated using the
Forel scale. Results are listed in tables 4, 7,
and 10.

Photometer measurements, at 50-, 10-,
5«, and l-percentlevels of transmission, were

made in addition to the above onJohn R. Mannin
cruise 32 and Charles H. Gilbert cruise 31._25

Results are listed in tables 4 and 10.

Photometer Description

The photometeré-/ used by POFI consists of
a deck and sea unit, each housing a matched
photoelectric cell. Opal glass shields over the
photoelectric cells serve to diffuse the light
normal to the windows of the cells. The amount
of light incident upon a cell is registered by a
microammeter.

Before lowering the sea unit into the water
both cells are directly exposed to sunlight on
deck and the ammeter readings are checkedto
note any failing in the photoelectric cells. The
desired level of transmission is selected by
placing a metal disk, with a hole in the center,
overthe opal glass shield of thedeck cell. Disks

Y Samples were taken at approximately
30-mile intervals on John R. Manning 32.

2/ Except that onCharles H. Gilbert cruise
31 observations were made only on the initial
northbound leg and measurements of the 50-
percent level of transmission were not obtained.

3/

— Manufactured by Fred Schueler,
Albemarle, Massachusetts.

with openings of various diameters are used in
accordance with the percentage transmission to
be measured. The sea unit is then lowered and
ammeter readings of both cells checked until
they are equal. The depth is determined from
the wire angle and the amount of wire out.

When making observations care is taken to
prevent the deck cell (mounted in gimbal-rings)
from being shadowed by the ship's rigging and
superstructure. In some instances, however,
it was not possible to prevent the shadow cast
by the ship's hull from influencing the reading of
the sea cell.

METEOROLOGICAL OBSERVATIONS

Synoptic marine weather observations were
recorded daily at 0000, 0600, 1200, and 1800
GCT. The reports were transmitted to the U.S.
Weather Bureau at San Francisco, California,
or Honolulu, T. H., as often as radio conditions
would permit. Observations are listed in tables
3, 6, and 9.

RECORDS

The following records were kept and are on
file at POFI, except as otherwise noted:

Bait tank records [Charles H. Gilbert
cruise 31 only]

Barograph records (U. S. Weather Records
Center, Asheville, N, C.) -

Bathythermograph log sheet "B (duplicates
at U. S. N. Hydrographic Office)

BT slides (U. S. N. Hydrographic Office)

Deck log

Field plots of BT temperatures

Flowmeter and plankton sampler calibra-
tion log

Gill net record sheets

Light station fishing log

Occurrence of tuna schools, birds, and
aquatic mammals log

Photometer log [John R. Manning cruise
32 and Charles H. Gilbert cruise 31 only]

Plankton log

Scientists’' log

Short form tuna morphometric sheets

Standardized surface trolling data sheet

Tagging record sheets

Thermograph records

Track charts

Tuna condition - vessel report

U.S.W.B. Form 1210F (U. S. Weather
Records Center, Asheville, N, C.)




FIELD PARTIES

John R. Manning cruise 32
F. E. Barnett, Master
J. J. Graham, Fishery Research Biologist -
Field Party Chief
R. S. Nishioka, Fishery Aid

John R. Manning cruise 33
F. E. Barnett, Master
G.R.Seckel, Oceanographer~Field Party Chief
W. M. Matsumoto, Fishery ResearchBiologist

Charles H. Gilbert cruise 31

W. T. Tanaka, Master

R. S. Shormura, Fishery Research Biologist ~
Field Party Chief

R. N. Uchida, Fishery Research Biologist
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Figure 1. -~Track chart, John R. Manning cruise 32, July 16 - September 12,

1956. Heavy lines and letters designate location of temperature sections

shown in figures 2 to 4.
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Figure 5. --Track chart, John R. Manning cruise 33, October 17 - December
22, 1956. Heavy lines and letters designate location of temperature sec -~
tions shown in figures 6 - 8.
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Figure 6. -~Surface bucket~temperature (upper panel) and temperature -
depth sections from BT observations (lower panel). Section A (see
fig. 5) of John R. Manning cruise 33, October -~ December 1956.
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Figure 9. -~-Track chart, Charles H. Gilbert cruise 31, October 22 - December
11, 1956. Heavy lines and letters designate location of temperature sections
shown in figures 10 to 12.
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Figure 13. --Surface salinity, John R. Manning cruise 33 and Charles H. Gilbert cruise 31.
Dashed lines indicate interpolated contours.
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Table 7. --Light penetration and water color, John R. Manning cruise 33, October - December 1956

Date, Time, | Latitude, | Longitude, s 2 /| Cloud Y:f:: Secchi,
1956 LCT_I./ N. w, ea— cover.z_/ meters
(Forel)
10/21 32.0° 152, 3¢ 3 8 2 28
10/22 34,.8° 150.6° 3 4 2 29
10/23 37.9° 149.4° 2 0 2 31
10/24 40.7° 148.2° 3 8 3 18
10/26 41,5° 147, 7¢ 3 - 4 18
10/27 42.1° 147,9° 3 - 4 20
11/12 44,0° 126,0° 2 8 6 13
11/14 42,2° 127.3°* 2 4 6 17
11/17 39.1° 129,9° 3 8 3 20
11/18 38.5° 131,1° 3 - 3 20
11/19 37.7° 132,5° 3 8 3 22
11/20 36.8° 134,9°¢ 3 0 3 29
11/21 38.6° 135.4° 3 - 2 31
11/22 39.8° 135,9° 2 0 3 24
11/23 40,6° 136.4° 3 8 4 20
11/26 40,5° 139,8° 4 - 3 20
11/27 39,5° 140,8° 4 8 3 24
11/28 38.9° 142, 0° 5 - 3 20
11/30 41,2° 143,4° 3 - 4 18
12/4 37.1° 142,0° 3 - 4 -

1/
— Not recorded, Taken about noon,

-2-/ For coded values see H., O, Pub. 606-C.
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