EEASACE RS AN SEOARRREES {

N
e~

Oceanographic and Biological Data,
Hawaiian Waters, January — October 1939

T T T e

ITED STATES DEPARTMENT OF THE INTERIOR:
FISH AND WILDLIFE SERVICES




United States Department of the Interior, Stewart Udall, Secretary
Fish and Wildlife Service, Clarence F. Pautzke, Commissioner
Bureau of Commercial Fisheries, Donald L.. McKernan, Director

OCEANOGRAPHIC AND BIOLOGICAL DATA, HAWAIIAN WATERS,

JANUARY - OCTOBER 1959

By

Keaneth Sherman, Fishery Research Biologist
and
Robert P. Brown, Oceanographer
Bureau of Commercial Fisheries Biological Laboratory
Honolulu, Hawaii

United States Fish and Wildlife Service
Special Scientific Report: Fisheries No. 396

Washington, D. C.

December 1961



ABSTRACT

This report contains the biological and oceanographic data collected during five cruises in the
central North Pacific by the Bureau of Commercial Fisheries research vessels Hugh M. Smith and
Charles H. Gilbert. Participating scientists collected oceanographic and biological data designed to
determine the distribution of surface water types and the associated biota, particularly skipjack tuna
The area investigated was between longitudes 155® and 170°®* W, at

Katsuwonus pelamis (Linnaeus).
latitudes 15° to 26° N,
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OCEANOGRAPHIC AND BIOLOGICAL DATA, HAWAIIAN WATERS,
JANUARY - OCTOBER, 1959

By

Kenneth Sherman, Fishery Research Biologist
and
Robert P. Brown, Oceanographer
Bureau of Commercial Fisheries Biological Laboratory
Honolulu, Hawaii

During 1959 there were five cruises in
the central Pacific area between latitude 15° N.
and 26° N., longitude 145° W. to 170° W, (table
1; fig. 1) by research vessels of the Bureau of
Commercial Fisheries Biological Laboratory,
Honolulu, Hawaii.

The purpose of these cruises was two-
fold: (1) to delineate the boundaries between the
North Pacific Central, the zone of intermediate
salinity, and the North Pacific Equatorial water
typesy; and (2) to monitor the seasonal move-
ments of those boundaries and of the associated
marine biota, particularly the skipjack tuna,
Katsuwonus pelamis (Linnaeus).

The present report contains a record of
observed physical and biological data from the
five 1959 cruises. They are presented without
analysis.

FIELD PARTY PERSONNEL

Hugh M. Smith - Robert E. K. D. Lee, Acting
Master
Cruise 50
Gunter R. Seckel, Field Party Chief
Daniel T. Yamashita, Fishery Research
Biologist

1/ Seckel (1961, in press) discusses the dif -
ference between water masses, as described by
Sverdrup et al. (1942, ch. 15), and water types.
He states, ""The chief distinction between water
types and masses is that the former are under
the direct influence of the physical processes tak-
ing place atthe sea surface whereas the latter are
not. One wouldtherefore expect relativelylarge
seasonal temperature and salinity changes in the
surface water types. The positionof their bound -
aries would also be subject to changing wind
stresses, so that they would not always coincide
with the corresponding water mass boundaries."

Arthur O. Oishi, Fishery Aid

Cruise 51
Herbert H. Shippen, Field Party Chief
Walter M. Matsumoto, Fishery Research
Biologist
Fred Hertlein, Physical Science Aid

Charles H. Gilbert - William T. Tanaka, Master
Cruise 44
Kenneth D. Waldron, Field Party Chief
Herbert H. Shippen, Fishery Research
Biologist
Fred Hertlein, Physical Science Aid

Cruise 45

Donald W. Strasburg, Field Party Chief

Eugene L. Nakamura, Fishery Research
Biologist

Reginald M. Gooding, Fishery Research
Biologist

Robert A. Stevenson, Jr., Fishery Re-
search Biologist

Heeny S. H. Yuen, Fishery Research
Biologist

Richard J. Hansen, Fishery Aid

Cruise 46

Eugene L. Nakamura, Field Party Chief
(Sept. 15-16)

Donald W. Strasburg, Field Party Chief
(Sept. 17-28)

Richard S. Shomura, Field Party Chief
(Sept. 29-Oct. 18)

Robert A. Stevenson, Jr., Fishery Re-
search Biologist

Daniel T. Yamashita, Fishery Research
Biologist

Howard O. Yoshida, Fishery Research
Biologist )

Richard J. Hansen, Fishery Aid
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Figure la. --Vessel track of Hugh M. Smith cruise 50, Jan.7-Feb. 10, 1959. J -
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Figure lb. --Vessel track of Hugh M. Smith cruise 51, Mar. 5-19, 1959.
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Figure lc. --Vessel track of Hugh M. Smith cruise 51, Mar. 21-Apr. 6, 1959.

Figure 1d. --Vessel track of Charles H. Gilbert cruise 44, Apr. 30-May 18, 1959.
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Figure If. --Vessel track of Charles H. Gilbert cruise 45, July 15-31, 1959.
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Figure lg. ~--Vessel track of Charles H. Gilbert cruise 46, Sept. 29-Oct. 18, 1959.

FIELD PROCEDURES

Bathythermograph and Meteorological
Observations

Bathythermograph (BT) lowerings were
made every 3 hours on Hugh M. Smith cruises
50 and 51, and approximately every 30 miles on
Charles H. Gilbert cruises 44, 45, and46. The
observations of weather and sea ateach BT low-
ering appear in tables 2 to 6. The BT slides,
prior to deposition in the U.S. Navy Hydro -
graphic Office, were processed at the Labora-
tory by the method described by Callaway (1957).

Weather observations were recorded at
0000, 0600, 1200, and 1800 GCT daily. These
Jata are presented in tables 7 to 1l (U.S.Weath-
er Bureau Form 1210-F). Recording and coding
follow the "Manual of Marine Meteorological
Observations' (U.S. Weather Bureau, 1959).

Light Penetration and Water Color

Secchidisc observations and Forel water
color estimations from Hugh M. Smith cruises
50 and 51 and Charles H. Gilbert cruises 45and
46 aretabulated intable 12. These observations
were taken at local apparent noon.

Zooplankton Collections

Of the 139 plankton hauls, 107 were 1/2-
hour, 0~ to 60 -m. oblique hauls at approximately
2100 hours. In addition, 24 surface tows of 20-
minute duration were taken during Charles H.
Gilbert cruise 45to collect larval tunas for se-
rological studies. On Charles H. Gilbert cruise
46, five 1/2-hour surface hauls were takenacross
a temperature discontinuity encountered south
of the island of Molokai. Three oblique 0- to
140 -m. hauls were taken during Hugh M. Smith
cruise 50 for comparison with plankton hauls
taken at similar depths during previous cruises.
Zooplankton sample weights are given in tables
13-17. The major group composition for select-
ed samples is given in table 18.

All plankton hauls were made using a 1-
meter net with body of No. 656 Nitex, aperture
widths 0.66 mm., and with cod end of No. 308
Nitex, aperture widths 0.31 mm. (King and
Demond, 1953).

Surface Fish School, Bird Flock,
and Aquatic Mammal Sigllings

A watch was maintained for surface fish
schools, birds, and aquatic mammals during



the daylight hours. Summaries of these obser-
vations are presented in tables 19 to 23.

Longline Fishing

During four of the cruises, 25 longline
stations were occupied. Nolonglining was under-
takenduring Charles H. Gilbert cruise 45. The
longline gear used was a modification of the 11-
hook basket described by Mann (1955), alterna-~
ting floatline lengths of 10, 5, and 0 fathoms (in
the last case the mainline was tied directly to
the buoy) instead of the usual 10-fathom length.
Positions and species composition of the catch
are presented in table 24. Common and scien-
tific names of fish caught are listed in table 27.

Surface Trolling

Two lines were trolled during daylight
hours. A summary of surface trolling results
for the five cruises is presented in table 25.

Tagging

A total of 236 skipjack were tagged with
the all - plastic dart -type tags described' by
Yamashita and Waldron (1958). A summary of
skipjacktagging results is presentedin table 26.

LABORATORY PROCEDURES
Salinity Determination

The surface salinity samples obtained
at each bathythermograph lowering were ana-
lyzed on shipboard using a modification of the
Knudsen method (Van Landingham, 1957). A
comparison of the shipboard and the subsequent
laboratorydeterminations showed no significant
difference between the two. The salinity data
are incorporated in tables 2 to 6.

Phosphate Determination

Surface phosphate samples were collect-
ed on Hugh M. Smith cruises 50 and 51 and on
Charles H. Gilbert cruises 44 and 46. These
samples were analyzed by the hydrazine sul -
phate modification of Deniges' method (King,
Austin, and Doty, 1957). The results are in
tables 2, 3, 4, and 6.

Zooplankton

For all cruises, the methods for deter-
mining zooplankton abundance and composition
described by Kingand Hida (1957) were followed
with two exceptions:

1. All organisms above 5 cm. in

longest dimension, plusthe nonfood2/ organisms
2 -5 cm. in longest dimension, were removed
from the sample and not included in the weight
or group count data.

2. The weights of plankton expressed
in g./1,000 m.3 (tables 13-17) were converted
from volumetric displacement values for Hugh M.
Smith cruises 50 and 51 and Charles H. Gilbert
cruise 44. No significant difference was found
between plankton volumes determined by volu-
metricdisplacement and those weighed directly
after draining in a 56XXX grit gauze sock. This
conclusion is based on a regression analysis in
which 63 plankton samples ranging in displace-
ment volume from less than 5 cc. to more than
200 cc. were drained, weighed, and volumetri-
cally measured by water displacement. The
regression equation of weight on volume was
Y = 0.9954X. The deviationfrom a theoretical
one-to-one basis was 0. 0046 (E. C. Jones,
personal communication).

Five stations from each cruise, except
Hugh M. Smith cruise 50, were selected for
group-count analysis (phylum to order) follow-
ing the method described by Jones (McGary,
Jones, and Austin, 1956). For Hugh M. Smith
cruise 50, six stations were analyzed. The
stations chosen were situated in one of three
water types characterized by comparatively
high salinity (> 34.9 °/..), intermediate salinity
{34.5-34.9 °/..), orlowsalinity (< 34.5° 6.).
The group composition and the percentage -
occurrence of each group are presented in
table 18.

2/ Siphonophores, medusae, ctenophores,
heteropods, and tunicates, as described by
King and Hida (1957).
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Table 1.--Cruise areas and periods

Vessel Cruise Period, 1959 General Area
Hugh M. Smith 50 Jan. 9-Feb. 10 13°N. to 23°N.; 147°W. to 170°W.
Hugh M. Smith 51 March 3-March 19 14°N. to 24°N.; 146°W. to 157°W.
March 21-April 6 15°N. to 24°20'N.; 145°W. to 162°W.
Charles H. Gilbert 44 April 30-May 18 15°50'N. to 24°30'N.; 150°W. to 163°W.
May 20-June 1 17°N. to 25°N.; 155°W. to 161°W.
Charles H. Gilbert 45 July 6-July 14 Local Hawaiian Waters
July 15-July 31 17°N. to 26°N,; 153°W. to 166°W.
Charles H. Gilbert 46 Sept., 15-Sept. 26 Local Hawaiian Waters
Sept. 29-0Oct. 18 15°N. to 23°N.; 153°W. to 167°30'W.
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Table 12.--Light penetration and water color 1/

Date , Latitude | Longitude Cloud | Water color | Secchi disc
Cruise 1959 N. W. sea2/ | cover2/ (Forel) (meters)
Hugh M. Smith 50 1/14 15°08"' 149°37"' 6 2 3 28
1/16 16°39' 147°11° 7 3 3 26
1/20 21°02"' 148°00"' 2 2 3 31
1/22 24°32" 149°15' 5 1 2 33
Hugh M. Smith 51| 3/13 18°23" 147°25" 3 2 - 31
3/14 15°26' 148°35"' 1 1 1 46
3/15 14°49"' 150°12" 2 2 2 40
3/23 20°28' 161°03' 2 6 1 38
Charles H.
Gilbert 45 6/19 19°39! 162°52° 3 3 2 33
6/20 22°19' 165°12" 2 5 1 29
6/22 24°03" 165°05' 2 5 1 36
6/23 25°17' 162°24" 1 1 1 36
6/27 24°13" 152°55° 2 5 1 36
6/28 20°29"' 152°51" 2 4 2 39
6/29 16°57" 153°25°' 3 4 1 41
Charles H.
Gilbert 46 10/1 17°34' 154°58"' 3 3 2 31
10/2 17°00' 153°15"' 1 3 2 33
10/3 20°06' 153°07" 1 3 1 38
10/4 22°50! 153°00" 2 3 1 35
10/5 21°20' 155°33" 2 4(7) 2 29
10/9 18°41" 159°14"' 2 4 3 31
10/10 16°24"' 160°51° 3 7 2 37
10/12 19°01" 164°04" 2 4 1 27

1/ All observations at local apparent noon.
2/ Sea state and cloud cover coded according to H.0. Pub. 606-c, second edition, 1956.
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Table 13.-~Zooplankton station positions and sample weights,

Hugh M. Smith cruise 50

1/ Date,Z/ Position Water Weight

Statiomr— Sample 1959 £ Lat. N. Long. W. strained (g./1,000 m.3)3/

m,

1 1 1/10 17°28' 154°40,.2" 1,338.4 26.2
2 1 1/11 14°41.5" 152°21" 1,154.4 9.5
3a 1 1/12 12°41.5" 150°23.5" 1,056.8 23.7
3B 1 1/12 12942 150°22° 1,291.8 33.3
5 1 1/13 13°30" 149°34.8" 1,361,2 37.5
7 1 1/14 15°3" 149°16.2"' 1,459,3 41.8
9 1 1/15 17°14,5" 148°36.5" 1,654.1 27.2
114 1 1/16 17°19.5" 147°16.3' 1,475.6 22.4
11B 1 1/16 17°19.5"' 147°14"' 1,358.0 15.5
12 1 1/17 20°20.5°" 148°58" 1,403.5 12.1
13 1 1/19 21°48" 148°48.8"' 1,544.7 18.1
15 1 1/20 21°19" 148°01.3"' 1,431.7 19.6
17 1 1/21 23°13"' 148°22.8' 1,315.8 19.0
19 1 1/22 23°14" 149°31° 1,495,7 21.4
20 1 1/23 19°55" 151°32,8°' 1,372.5 14.6
21 1 1/24 19°55" 153°6.2" 1,373.2 9.5
22 1 1/25 22°52" 154°30"' 1,467.4 36.1
24A 1 1/26 21°58.3" 153°13" 1,357.8 33.1
248 1 1/26 21°57.8' 153°10°' 1,610.9 27.9
25 1 1/28 18°02.5' 156°35.5' 1,634,2 22.6
26 1 1/29 18°11° 159°30.6" 1,400.1 18.6
27 1 1/30 20°32,2' 162°19.8"' 1,407.8 32.0
28 1 2/1 19°44" 165°20° 1,246.4 12.8
30 1 2/2 18°05.2"' 166°02"' 1,471.5 27.9
31 1 2/3 16°25" 168°24,2"' 1,526.6 41.9
33 1 2/4 15°52.2' 169°54' 1,394.4 32.3
35 1 2/6 13°38" 164°55" 1,481.9 16.9
36 1 2/7 15°34" 163°14" 1,559,2 39.8
37 1 2/8 17°56" 160°57.2" 1,522.6 26.3
39 1 2/9 19°40' 159°31"' ©1,551,9 36.1
N= 27

Total= 679.0

X= 25.14

1/ Allhauls were oblique, from 60 m,

to the surface, except those at stations 3B, 11B, and 24B.

These three were oblique hauls from 140 m. to the surface; they were omitted in the averaging of
sample weights.

2/ All hauls were made between 1900 and 2200 hours.
3/ Volumes determined as cc. /1, 000 m, 3 have been converted to g. /1,000 m. 3, Jellies longer
than 2 ¢cm. and other organisms longer than 5 cm. are not included,
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Table 14,--Zooplankton station positions and sample weights,
Hugh M. Smith cruise 51

Y Dater/ Position Water Weight
Station=' |{Sample| 1959 £ strained (g./1,000 m.3)§/
% Lat. N. Long. W. m,3

1 1 3/6 ]23°58.8" 155°00" 1,456.3 15.8
2 1 3/7 |23°56.2' 152°48.8" 1,737.6 21.9
3 1 3/9 | 24°01.5' 148°32.8"' 1,451.0 35.8
4 1 3/10 | 23°56" 146°30.5' 1,767.2 21.5
5 1 3/12 | 19°50.7' 146°52" 1,780.9 10.1
7 1 3/13 | 17°44" 147°42.8" 1,198.0 27.5

8 1 3/14 | 14°20.0' 149°06.5' 1,290.3 - 4
10 1 3/15 § 15°21.8" 150°49.8" 1,305.1 11.5
11 1 3/16 | 18°17° 153°15" 1,500.4 14.0
12 1 3/17 | 21°37" 153°50.8" 1,428.0 32.2
13 1 3/18 | 22°02"' 155°54.2" 1,709.0 29.3
14 1 3/21 §21°43.5" 159°19.5" 1,624.4 19.7
17 1 3/22 | 21°56.7" 161°26" 1,608.0 29.9
20 1 3/23 | 19°46.5" 160°48" 1,700.9 26.5
21 1 3/24 118°56.8" 159°01.2" 1,386.2 51.9
22 1 3/27 | 24°11" 151°32.5' [1,683.3 29.7
23 1 3/28 | 24°03.3" 148°43.2" 1,594.8 29.5
24 1 3/30 {20°18' 145°29.,2" 1,570.8 21.0
26 1 3/31 | 18°22.8" 147°09"' 1,841.1 27.2
27 1 4/1 | 14°58' 149°28.2" 1,348.4 14.8
31 1 475 |22°36" 156°14° 2,015.3 51.1
N=20

Total=520.9

®=26.04

1/ All hauls were oblique, from 60 m. to the surface.

2/ All hauls were made between 1900 and 2200 hours.

zl Volumes determined as cc. /1, 000 m, 3 have been converted to g. /1,000 m. 3, Jellies longer
than 2 cm. and other organisms longer than 5 cm. are not included.

é_/ Sample almost entirely composed of salps; no weight taken.
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Table 15.--Zooplankton station positions and sample weights,

Charles H. Gilbert cruise 44

Date,z/ Position Water Weight 5/
Station=' | Sample 1959 = straiped (g-/1,000 m.3)3
Lat. N. Long., W, m,
3 1 4/30 22°31" 158°24' 1,453.8 36.5
4 1 5/1 23°50" 159°56" 1,417.5 15.5
6 1 5/2 21°58" 161°20' 1,808.2 39.8
7 1 5/3 19°34' 162°10°' 1,197.2 15.9
9 1 5/4 19°34" 160°12"' 1,520.1 23.0
10 1 5/9 21°42" 150°35' 2,013.2 15.9
11 1 5/10 18°45' 150°45.5" 1,548.6 23.9
13 1 5/11 16°31"' 151°49.,5" 1,599.6 11.3
14 1 5/12 18°11"' 153°19' 1,817.1 29.7
15 1 5/13 21°06" 154°21.5" 1,218.6 15.6
17 1 5/14 23°01"' 154°22" 1,575.4 25.4
19 1 5/15 23°11' 154°38' 1,648.3 15.8
20 1 5/16 20°03"' 156°14,5"' 1,758.0 9.1
21 1 5/17 18°23" 157°59.5"' 1,613.1 23.6
23 1 5/23 20°24' 158°28' 1,501.4 32.6
24 1 5/21 18°03"' 161°03' 1,458.3 13.7
26 1 5/23 23°07' 161°10' 1,196.0 31.8
27 1 5/24 23°49' 159°42"' 1,663.1 22.2
29 1 5/26 22°02.5' 156°56.5" 1,598.3 45.7
30 1 5/27 24°26' 153°44" 1,557.0 26.3
31 1 5/28 22°01" 152°38"' 1,367.1 41.7
32 1 5/30 18°13" 155°14' 1,364.3 11.7
= 22
Total= 526.7
x= 23.94

1/ All hauls were oblique, from 60 m, to the surface.

2/ All hauls were made between 1900 and 2200 hours,

3/ Volumes determined as cc. /1,000 m. 3 have been converted to g. /1,000 m, 3, Jellies longer
than 2 cm, and other organisms longer than 5 cm. are not included.
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Table 16.--Zooplankton station positions and sample weights,

Charles H. Gilbert cruise 45

1 Date,z/ Watfer Weight
Station {Sample~| 1959 — Position straiped 3,3/
53¢ (g./1,000 m.3)
Lat. N. Long. W. m.
12 1 7/17 20°18" 158°55" 1,449.3 11.7
2 7/17 | 20°18" 158°55' -- --
3 7/17 | 20°18' 158°55" -- --
13 1 7/18 18°15" 161°15" 1,128.6 32.8
2 7/18 18°15" 161°15" -- --
3 7/18 18°15! 161°15" - --
14 1 7/19  |20°40.1' 163°41.5" 1,033.7 40.6
2 7/19  |20°40.1' 163°41.5" - --
3 7/19 | 20°40.1' 163°41.5" - --
15 1 7/20 | 23°20° 166°10" 1,055.2 37.0
2 7/20 | 23°20° 166°10" - --
3 7/20 | 23°20" 166°10" -- --
19 1 7/22 | 24°25" 164°46" 1,341.0 34.3
2 7/22 | 24°25" 164°46" - --
3 7/22 | 24°25! 164°46" -- -
21 1 7/23 | 25°38° 161°06" 1,245.4 16.9
2 7/23 | 25°38' 161°06' - --
3 7/23 | 25°38" 161°06" -- -
22 1 7/24  |23°07° 159°00" 810.7 82,64/
2 7/24 | 23°07! 159°00" - --
3 7/24 | 23°07" 159°00" - -
25 1 7/25 | 22°50" 156°20" 1,124.5 50.7
2 7/25 | 22°50! 156°20" -- --
3 7/25 |22°50° 156°20" - -
26 1 7/26 | 25°23" 153°33! 1,172.4 70.8
2 7/26 | 25°23" 153°33* - --
3 7/26  }25°23" 153°33" -- --
27 1 7/27 {22°58" 152°52" 1,198.9 42.5
2 7/27 | 22°58" 152°52" -- --
3 7/27 |22°58" 152°52! - --
28 1 7/28 19°13! 152°55" 1,119.6 26.8
2 7/28 19°13" 152°55" -- --
3 7/28 |19°13" 152°55" -- --
29 1 7/29 16°48.5" 154°37.5" 1,283.8 21.0
2 7/29 16°48.5" 154°37.5' -- --
3 7/29 16°48.5" 154°37.5" - -
30 1 7/30 19°19" 157°11" 1,364.1 22.0
N= 12
Total = 407.1
£ = 33.92

1/ Planktonhauls 2 and 3 for stations 12 through 29 were surface tows of 20 minutes' duration, for

collecting larval tuna; weights were not determined.

to the surface,

E/ All hauls were made between 1900 and 2200 hours.

The remaining hauls were oblique from 60 m,

3/ Volumes determined as cc. /1,000 m, 3 have been converted to g./1,000 m,3, Jellies longer
than 2 cm, and other organisms longer than 5 cm. are not included.

i/ Questionable value due to unusual abundance of salps; value not included in the

sample weights,
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Table 17.--Zooplankton station positions and sample weights,
Charles H. Gilbert cruise 46

Date, Position Water Weight
Station 1/|Sample 2/ | 1959 3/ strained (g-/1,000 m.3)4/
Lat. N. Long. W. m. 3
11 A 10/1 17°13' 154°00' 1,476.4 16.9
11 ;] 10/1 17°13" 154°00" 1,439.6 16.0
13 A 10/2 17°54" 154°17" 1,587.0 18.3
13 B 10/2 17°54" 154°17" 1,571.5 20.4
14 A 10/3 21°18" 153°02' 1,646.9 23.1
14 B 10/3 21°18! 153°02° 1,634.7 35.5
16 A 10/4 22°48" 153°42" 1,525.2 31.5
16 B 10/4 22°48" 153°42" 1,465.6 36.2
17 A 10/8 20°48"' 157°33' 1,831.1 2.6
17 B 10/8 20°48' 157°33!' 1,698.8 7.0
17 c 10/8 20°48' 157°33' 1,473.9 6.2
17 D 10/8 20°48" 157°33' 1,455,1 3.8
17 E 10/8 20°48' 157°33' 1,336.7 5.2
18 A 10/8 20°21° 157°54' 1,423,1 24,6
18 B 10/8 20°21" 157°54' 1,404.9 25.0
21 A 10/10 15°33" 160°15' 1,421.1 11.3
21 B 10/10 15°33! 160°15' 1,464.8 13.0
22 A 10/11 17°06' 163°01"' 1,403.0 27.8
22 B 10/11 17°06"' 163°01"' 1,589.1 22,7
23 A 10/12 18°08' 164°57' 1,397.3 19.3
23 B 10/12. 18°08' 164°57' 1,408.7 18.5
24 A 10/14 20°42! 166°19" 1,497.0 16.0
24 B 10/14 20°42° 166°19' 1,504.6 21.9
25 A 10/15 21°10" 163°09°* 1,666.7 24,6
25 B 10/15 21°10" 163°09' 1,524.4 25.6
26 A 10/17 21°51" 159°32' 1,652.3 24,2
26 B 10/17 21°51" 159°32' 1,442.8 33.3
26 c 10/17 21°51" 159°32° 1,617.6 23.5
26 D 10/17 21°51"' 159°32' 1,382.9 27.5
N= 11
Total = 251.5
X = 22.86

1/ All hauls were obhque

hauls were made.

2/ Samples other than ""A" at each station were for serological studies of larval tuna.
3/ All hauls were made between 1900 and 2200 hours except at station 17, where the five surface

hauls were made between 1207 and 1436,
4/ Volumes determined as cc. /1, 000 m.3 have been converted to g. /1, 000 m. 3

from 60 m, to the surface, except at station 17, where five surface

. Jellies longer

than 2 cm. and other organisms longer than 5 cm. are not included. Volumes of the five surface

samples from station 17 were determined by R, S, Shomura.

Total weight equals the average zoo-

plankton weightateach station, withthe exception of surface tows at station 17 which were not included.
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Table 19.-~Record of surface fish school, bird flock,and aquatic mammal sightings,
Hugh M. Smith cruise 50

Surface Fish Schools
Date,| Time Position Bird floc¥/ Size of Size of | Aquatic
1959 LZT Lat. N. long. W. sightings= Species fish (1lbs.) school| mammals
1/10{ 0905 | 18°38' 155°45" X (18) Skipéack Small -
1240 |18°14' 155°22" X (4) 22/ - -
1420 | 18°04' 155°13" - - - - 1 Whale
1500 {17°58' 155°08" - - - - 1 Whale
1550 {17°53° 155°04" - - - - 1 Whale
1610 |17°50.5°' 155°01.5" - - - - 4 Whales
1800 | 17°41" 154°51" - - - - 1 Whale
1/12 1 1607 {12°46' 150°41" X (10) ? - - -
1/15{ 1120 | 17°16’ 149°17.5"' - Skipjack 5 - -
1/19| 1055 | 16°41!' 147°13" - - - - 1 Whale
1/23 ] 1355 |20°49' 150°55" - - - - 2 Whales
1/24 1 1400 |19°08.5' 153°09" X (21) ? - - -
1/27 ( 0920 |20°40' 154°22.5" X (65) Yellowfin 15 - -
1/28 { 1210 | 18°50' 155°34" X (152) Skipjack 8 - -
1330 | 18°43" 155°43" - Sskipjack 6 - -
1415 | 18°37' 155°50.5" X (250) ? - - -
1/29 1 0848 |17°56' 158°06" X (20) ? - - -
1/30} 0720 |19°17.5"' 160°40" - Skipjack Small - -
0800 | 19°19' 160°49" - - - - 1 Whale
0950 | 19°29' 161°03' - Skipjack 6 - -
1027 |19°32' 161°07.5"' - ? Small - -
1125 | 19°36' 161°17" X (15) Skipjack 11 - -
1215 | 19°47° 161°30' - - - - 1 Whale
1415 |20°02.5' 161°47" X (10) Skipjack 3-4 - -
1/31 1 1450 |22°15' 162°43" X (30) Skipjack 8 - -
1500 [22°16' 162°43" - - - - 1 Whale
2/4 1200 [16°22' 170°31" - - - - 1 Whale
2/5 0820 | 14°58' 168°33" X (20) ? - - -
2/6 0850 | 14°56' 168°29" X (9) ? Small - -
2/8 1550 {17°27' 161°18° X (25) ? - - -
2/9 1710 ]19°20' 159°50' X (15) Skipjack - - -
2/10 | 1740 |21°0l1.5' 158°16" - Skipjack 2-3 Small -
1/ X = Bird flock.
~ () = Number birds in flock.
2/ 7 = Species not determined.
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Table 20.--Record of surface fish school,

Hugh M. Smith cruise 51

bird flock,and aquatic mammal sightings,

Surface Fish Schools
Date, | Time Position Bird flock Size of Size of | Aquatic
1959 LZT Lat. N. Long. W. sightingsl Species fish (1bs.) school | mammals
3/5 1740 | 21°37" 156°16" X (150) Skipgack - Large -
3/6 | 1020 | 23°01' 155°27" X (50) 22/ - - -
3/12 | 1315 | 20°49' 146°29" - - - - 2 Porpoises
3/13 | 1745 | 18°05' 147°35" - - - - 4 Porpoises
3/14 | 0945 | 15°48' 148°35" X (10) ? - - -
1420 | 15°10"' 148°45" - - - - 4 Whales
3/15 | 0915 | 14°48' 150°13" X (15) ? - - -
3/18 | 1210 | 22°34' 155°00" X (60) Skipjack 20 Large -
1535 | 22°25' 155°20' X (75) Skipjack 6-7 Large -
1540 | 22°25' 155°20" X (25) Skipjack 6 - -
3/19 {0700 { 21°21' 157°34" X (50) ? - - -
0755 | 21°16' 157°42" - - - - 2 Whales
3/21 | 1720 | 21°35' 158°58" X (15) ? - - -
1125 | 21°16" 157°54" - - - - 2 Sperm
whales
3/22 | 0752 | 22°34! 161°04' X (150) ? - - -
0850 | 22°44' 161°15' X (N ? - Small -
0955 | 22°45! 161°29" X (15) ? - Small -
1000 | 22°945.5' 161.30"' X (8) ? - Small -
1036 | 22°58' 161°38" - - - - 3 Porpoises
1045 | 22°57' 161°39" X (12) ? - Small -
1055 | 22°57' 161°40' X (15) ? - Medium -
1211 | 22°59' 161°48" X (9) - - - 1 Sperm
whale
1255 | 22°53' 161°47' X (15) Skipjack 1-2 Small -
1325 | 22°48' 161°44" X (75) Skipjack 4-5 Large -
3/23 | 0810 { 20°29' 161°06" X (40) Skipjack - - -
1120 | 20°29!' 161°06" X (40) Skipjack - Small -
1135 | 20°29' 161°06' X (50) Skipjack - Large -
1625 | 20°21' 161°00" X (75) ? - Large -
1651 | 20°17° 160°58" X (90) ? - Large -
1705 | 20°16’ 160°58" X (70) ? - - -
3/24 | 1510 | 18°24" 159°39" X (30) Skipjack 8 Small -
1535 | 18°26' 159°36" X (50) Skipjack 18-20 Large -
3/25 | 0650 | 19°56"' 157°46" X (15) Skipjack 6 Small -
1548 | 20°46.5"' 157°10" X (50) ? - - -
3/26 | 0728 | 21°32' 155°50" X (10) - - - -
1622 | 22°15' 154°58" X (25) ? - - -
1750 | 22°22' 154°50' X (150) ? - - -
1832 | 22°25' 154°46" X (75) ? - - -
3/27 | 1708 | 23°57! 151°58" - - - - 1 Whale
1720 | 23°59' 151°56" X (30) Skipjack Small -
3/28 | 1215 | 24°11! 149°31" - - - - 1 Whale
4/1 1255 | 16°01" 148°44" X (30) - - - -
1540 | 15°39°' 149°00° X (40) ? - - -
4/3 1614 | 19°49' 152°23" X (150) ? - - -
4/5 1345 | 23°25" 155°31°' X (60) Skipjack 8 Large -
1615 | 23°05' 155°47.5" X (40) Skipjack 7 Medium -
1625 | 23°04' 155°48" X (30) ? - Small -
4/6 0730 [ 21°37° 157°23" X (40) Skipjack 8 Medium -
0745 | 21°35" 157°25' X (150) Skipjack 8-12 Large -
0750 ] 21°34! 157°26" X (100) ? - Large -
0915 | 21°21' 157°36" X (150) ? - Large -
1/ X = Bird flock.
T () = Number birds in flock.
2/ ? = Species not determined.
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Table 21.--Record of surface fish school, bird flock,and aquatic mammal sightings,
Charles H. Gilbert cruise 44

Position Bird flock Surface fish schools
Date, Time 1/ Size of Size of| Aquatic
1959 LZT Lat. N. Long. W. sightings— Species fish (1bs.) school | mammals
4/30 1220 |[21°39' 158°18"' X (50) ?Z/ - Medium -
1010 |[21°30° 158°18.5" X (25) - - - -
1345 | 21°47" 158°20' X (175) ? - Large -
1450 }121°51,5' }158°22"' X (180) Skip jack 6-8 ? -
5/1 1220 |24°06' 158°45" X (75) ? ? ? -
1310 | 24°05" 159°02' - - - - -
5/2 1705 [22°17! 161°06' X (20) - - - -
5/3 0908 }20°26" 162°33! - ? ? Small -
5/5 1100 |20°12.5' | 162°44' X (200) ? ? Large _
1245 |20°00' 162°54" - - - - -
1215 }20°02' 162°51" X (75) ? - Small -
1230 |20°01' 162°53"' X (75) ? - Small -
5/6 1505 [21°18' 157°31' X (45) Skipjack - -
1525 {21°31' 157°29"' X (150) Skipjack - - -
1720 (21°42! 157°21" X (150) Skipjack - - -
5/15 1345 |23°57! 154°16" - - - - 1 Porpoise
5/16 1150 [21°11" 155°38' - - - - -
1305 [21°01' 155°43" X (100) Skipjack 3-4 Medium -
1547 120°36" 155°54"' X (40) ? - Small -
1615 |20°32"' 155°56"' X (75) ? - Small -
1820 }20°15! 156°06"' X (50) ? - Small -
5/18 0823 |20°06" 157°56" X (50) - - - -
1235 ]20°47° 157°54" X (150) ? - Medium -
1350 [20°54' 157°57! X (160) ? - Medium -
5/20 1125 {21°03.5' [158°10' X (100) ? - - -
1350 {21°00' 158°14' X (150) ? - - -
1730 |[20°40! 158°32' X (40) Skipjack 2 - -
0930 |21°14! 157°56" - - - - -
5/21 0910 |[19°02' 159°47"' - - - - 20 Porpoise
school
5/22 1755 120°49!' 161°07' X (75) ? - - -
5/23 1200 |22°35' 160°37!' - - - - -
0710 {22°21! 160°55' X (200) Skipjack - - -
0910 j22°21°' 160°46" X (150) Skipjack 15 Medium -
1215 [22°36.5' |160°37"' X (50) ? - ? -
5/24 1232 |24°29!' 160°38' X (30) Skipjack 12-15 Small -
5/25 1030 (22°10' 158°04' X (50) Skipjack 3 Small -
0640 122°37! 158°28' - - - - 2 Whales
5/26 1410 |21°36' 157°32! X (40) Skip jack - Small -
1435 |21°43" 157°30"' X (50) Skipjack - Small -
1720 }21°s0' 157°18" X (200) ? - - -
1750 }21°52° 157°13! X (75) ? - - -
1815 ]21°55' 157°10.5"' X (75) ? - - -
5/27 0725 |23°08' 155°26" X (50) Skipjack 8-12 Medium -
0805 123°12' 155°26" X (50) ? Small Small -
0855 [23°18" 155°20! X (30) ? - Small -
1320 23°%5! 154°44" - - - - (?)Porpoise
school
5/31 0743 [19°17' 156°04" - - - - 50 Porpoise
school
1/ X = Bird flock.
( ) = Number birds in flock.
2/ ? = Species not determined.

63



*ystd Buydid «
* poUTWIAIOP 30U 830dS = § /T

*32013 uf spIfq I3qUNN =( )

*}9013 patd = X /T

EY-ETD1 - P2 (00€) X 1650091 16SelT [X73¢
- - A (oo1) X 105,091 190481 SE91
»dd 00€ wnypay - I (s1) X 16£0091 1S 91681 oSyl
unypay - i (s0) X 1LEo091 181081 0zvl
- - - (sz1) X 181,091 1S HEL8T 1Z11
- - - (sz1) X 1616091 1 T9081 0501
- - - (oot) - 1850651 110661 0180
*dd . 00€ - - - (sL) x 1066661 111061 L£90 31/L
- 0Z-S1 yoefdrys (os1) X RAM 9 16560C y9el L1/t
- - - (om x 1 LT08S1 T2 S1€T
- - yoefdrys (o) X 1020851 1620 1T VAN
»dd 002 - - - - 1020851 192,12 8211
11vms - i (0g) X 1E€T.8ST Y112 760
11ems - i (o) X 121861 161,12 $Z60 y1/L
- - - - 1910851 1ST.12 cset
unTpay $-€ yoeldys (0s) X 1220891 161,12 SETT
- - uTIMOTT3X - 16208S1 19212 $260
11eWS - H (056 X 181,851 16762, 12 $080
118ug - ulIMOTTaX (og) X 19Te8ST 166212 6SLO £1/L
11ews - uIIMOTTAX (0g) X +£0685T 181012 91€1
unTpay 0z yoefdrys (¢L) X 1T1.8ST 2112 9021
unIpan 0z yoefdys (sL) X 11,861 12112 90¢1 Z1/tL
a8ae] - i (ose) X 1SPoLST 160,12 0701
- - - (001) X 1S LST 190012 Z€0T
s81e7] - A (cLg) X 1. LST 120012 €001 01/t
- - Luun], 2133711 (0001) X VM LST 160012 0181
- - i (000T) X 1S I LST 1970012 SeLT
11emS - 3 (sL) X 189, LST v90,12 co0LT
unYpIy Y Aoelfdrys (os1) X 1890 LST 101,12 0191
- - soeldriys (000T) X 18E.LST 1 L0o12 0%l
- - i (oo1) X 18E.LST 190012 621
- - - - 1620 LST 120,12 soe1
wnipan 8T soefdrys (00S) X 1EY6LST v 10012 0601
- - i (00%) X 1S9 LST 120,12 0101
mnpay - & (0s2) X 1S9 LST L0612 0160
- - i (oo1) X 199, LST 180,12 €480
anipay - /Tt (s) X 1LY LST 16001T 0280 6/L
- §T-7¢ yoefdrys (002) X L1861 €212 0S60 8/L
wnIpay 9 soeldrys (sL) X 191,851 Y212 os#1
a81eT c-% soeldrys (osT) X 191,861 T 1T co€T
unypan mnypaK yoefdiys (oo1) X 1216881 1 V2e 12 G121 L/t
1o00ysSs (*sqT1) UysI3y EEYEEL
19410 osyodaod |sa1eym Jo 9z1s jo azys \mdmnuunwﬂm ‘M *8uo] ‘N ‘a3eT 171 6561
mA.WEEwE Oﬁumﬂv< mHOOr—um ysi1J aoeJ1ng qo013 pald uorlrsod Cluaa A .wumﬂ
Y 28INIO I19qIIO ‘H soTaeryd

¢g8uT3lyd3 s Trumem OF3Ienbe pue “Y001J PIFq ‘Tooyds YsIJ aoeIANS JO PIOIIY--°gZ 21qBL

64



‘ys1d Burdia

¥  *YO0TF uj spalq aaquny =( )
‘paujuwiajap jou ga}oads = \M *NO013 PaATE = X \ﬂ
ECECR - P (osT) X 1€S09ST 159,81 $T91
a8ae - ) (002) x 16160951 129,81 0091
11eug - ¢ (0% x 16%09S T 1LEo8T 9ZS1
- - A (oo1) X 19€69S1 101,81 oget
- - - (s X 1S Y€ 9ST +80,81 Lzt
11eWs - A (sL) X 16622951 LSoll 8011
11eUg - 2 (s x 190951 1 TS LT 0£01
a8ae] - ) (os1) X L1981 1ZELT £€80
1 - - - - 191,951 VI€.LT $280
unpay Z1-01 Adefdyys (o01T) X 1 TT1.961 T2 LT 80L0 oc/L
»dd 0ST - - - - 1S 6ToHST 125091 8€L1 6z/L
- - - - 1E90TST 1961 0SSt
11¥wmg - L (0s) X 1T7.2ST 1L1,02 SIEt
T1eWS - i (s1) X 0%, TS T 100,12 S%80 8z/L
unipay - sAoeldyys (sL) X 176 CST W LELET osy1
11emg o¢ Aoeldrys () X 19,251 19%.€2 SHeEl L/t
wnipeR 0¢ yoe(dyys - 1 CTo ST L2022 0TH1
unypay o€ yoefdrys (o01) X 1GTelST 16102C G001
- - - - VIS LST %0022 00L0 sz/L
- S-¢ soefdyys (s1) X 1 TTe6ST 1CT€T GE81 vZ/L
100yog - - - - 1 T€L 19T 1 1€0SC oyLl
- - - - 16Te 291 161052 00€1
11ewWg €-2 sjoefdyys - 1€%0291 111052 0101 €z/L
11eRS 9-% Fdeldrys (sL) X 1L%.S9T  {,15°800%C 8G¢€T TT/L
WNTPIH - 2 (sL) X 1L0659T W22 011
118Ws - A (0g) X 1200591 16002C 7€60
a8xe - L (00g) X 10Se79T  |16°SSo 1T £780 0z/L
wnTpay - - (sL) X 1LToE91 112,02 HSL1
11eWS - A (0%) X 1T%€9T [.16°61,02 01L1
a81p1 - H (001) X 1 1Z.€91 1 1,0¢ 1041
a81e] - i (0sT1) X 1€To€9T 160,02 0%sT
s81e7 0z 2 (00T) X 1€T.€91 %0602 0est
11eUg - A (og) X 180,€91 165661 syl
a8ae - A (002) X 1706€9T |6 €ES.61 0041
- - yoelfd1yg (001) X 1§ T0.€91 106,61 (x4
- - A (0s1) X 1 LS0291 1S%.61 SHTl
xdd 002 wnypay - i (00D X 1696291 19€06T AN
»d4 001 a8ae 81 Foelfd1ys (000€) X 9,291 12€061 ST
98ae - i (002) X 1 THeT91 10€,61 0201
agae 81 Soefdrys (0027) X 92,291 121661 0£L0 61/L
- - i (001) X 1010191 180,81 L161
- - J7 & (sL) X 1 L0, 191 190081 8481
To0yO8 (°sq1) YsiJ CEREELH
32410 .wmﬂomuom 59 TBYM jo 9zls Jo 221§ \mwm=ﬂunwﬁm ‘M *Buog ‘N °a3e] 1z1 6S61
sTeumEw O]3BNnby §100Yd8 YSIJ d0BJING Noo13 patd uoy13¥sod CLAA ‘areq

(*uod) gy asInId> II2qIID ‘H Bo1AEYD
‘s8ut3jydys Teumwem S1jenbe pue “yo0[3 paTq ‘ToOYdSs YsSIJ 2O9BIINS JO PIOIIY--'ZZ I[qEL

65



.ﬂ@ﬁﬂﬁhmumﬁ Jou mwﬂuu.mm = & \..Nn
*}20713 Ul spayq IoqunN = ( ) _
*jy%013 PI1d = X /1
981e - i (0%) X 211
a81e %4 yoelfdrys (0%) X y111
T1eWs - yoefdiys (0%) X 8560
- - A (0%) X 0260
- - i (0s) X 0180
- - i (0% X 9080 Y/8
agae - yoeldyys (00g) X €091
- - A (001) X 9921
a8ae 01 yoefdiys (002) X (228
a8ae - i (ose) X 0160 €/8
a81e7 9 yoelfdrys (009) X 0£91
- - - (oy) X 0291
11eUs - i (09) X 9EH1
11eus 0¢s UTImMOTT3X (sL) X €111
11ews - A (se) X 0501
11eug oy uTIMOTT9X (00%) X 0260
11eWS o% /7 (s0) X 0060 z/8
1004ds (*sq1) Yyst3 FEREELT
19430 | astodaod |sateym JO _93Z18 JOo 39zZ1IS \Mﬁwa«uﬂw«m ‘M_8uo] ) 1 1z1 6561
S TemmEW OT1ENDY sTooyds YsTJ Ioevjang 2013 parg uollrsod Clus i ‘ajeq

(*uod) ¢y asnao IIBQLID 'H so(Ieq)
‘s3uiy3s [ewmem O73enbe pur ‘YOOI pIFq ‘[OOYDS USTJ IOBJINS JO PIOIY-~-°ZZ 331qBL

66



Table 23.--Record of surface fish school, bird flock,and aquatic mammal sightings

Charles H. Gilbert cruise 46

Surface Fish Schools
Date, | Time Position Bird flock Size of Size of | Aquatic
1959 LZT Lat. N. Long. W. sightingsl/ Species fish (1bs.) school | mammals
9/29 | 1130 |[20°32' 157°30' X (200) 22/ - - -
10/1 0825 17°35" 155°16" X (50) Dolphin - - -
10/3 | 1620 | 20°46' 153°04"' X (30) - - - -
10/7 | 0645 ]21°13° 157°42" X (36) - - - -
10/8 | 0920 |21°03' 157°27' X (50) ? - - -
1055 |20°55' 157°25" X (40) ? - - -
1115 |20°52' 157°27! X (70) ? - - -
1510 [20°59' 157°24" X (200) ? - Medium -
1604 | 20°51' 157°30" X (150) ? - - -
10/9 | 0810 |[18°59' 158°52" X (50) - - - -
0930 | 18°50' 159°02" X (30) - - - -
0945 | 18°49' 159°04" X (30) - - - -
1000 |18°47' { 159°06' X (150) Skipjack 10-18 Large -
1450 | 18°22.5' 159°34"* . X (30) Skipjack - Small -
1510 | 18°20°' 159°34' X (30) ? - Small -
1810 | 18°05' 159°54" X (200) Skipjack Mixed Large -
10/11}f 1330 | 16°34! 162°10"' X (50) ? - - -
1721 16°53"' 162°43" X (150) Skipjack 10-15 Large -
10/12 ) 1404 | 18°46' 164°15.5"' X (75) ? - - -
10/13 | 0915 | 16°45" 166°17" - - - - 1 Whale
0957 | 16°40' 166°23" X (18) - - - -
10/14] 1050 | 19°58° 167°22" X (16) - - - -
10/15| 1035 |20°14' 164°07" X (15) - - - -
10/16 | 1130 | 22°38' 161°57" X (110) - - - -
10/17} 1125 | 22°02" 160°02"' - - - - 50 Porpoise
1416 |} 22°10' 159°48" - - - - School
porpoise
1425 ] 22°13° 159°47" X (100) Yellowfin - Medium -
1530 | 22°16' 159°45.5" X (250) - - - -
16/18) 1006 | 21°31" 158°18" - - - - 8 Porpoise
1/ = Bird flock.
( ) = Number birds in flock,
2/ ? = Species not determined.
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Table 24.--Summary of longline catch data

-
0
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o~ 04.C Hie
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o - xlclcl~<c
= ol o] o] w|wfn] ]«
=1 =N MEIRS =Y Ral
1kl la o Ll w|=]lel ad—wn]
Oy =] 9|= wniofmln 3}&\4
Ll IR Bl [ =1 Bl B I EY fY
SRS EE ol R R R
Date, Position ;;gg—ggjgggg:“ogc‘g
Cruise Station} 1959 | Lat. N. Long. W. | “|>|1 /|F|u|m|{E]njnlo]n § A & Total
Hugh M. Smith 50 4 1/131 12°50.5'} 149°41° 2 511 2 21141 14
6 1/14 ] 15°08' 149°37" 211 1 4
8 1/15] 17°16" 149°17.5" 312 5
10 1/16 | 16°39" 147°11" 16 1 211 20
14 1/20] 21°02"' 148°00" 2 2
16 1/21) 23°02° 148°03" 7 1 8
18 1/22 | 24°32° 149°15"' 3 11 1 1 16
23 1/26 | 22°47" 153°05" 1} 2|1 1 1 6
29 2/2 18°48" 165°49" 3 1 1 5
32 2/4 16°23" 170°03' 1 1
38 2/9 19°10" 160°03"' 2 3 3 8
TOTAL 312]6{48(3]7 3 FAEIPYER B R LS 89
Hugh M. Smith 51 6 3/13] 18°23.5"[ 147°31' 313] 5|1 3 2 17
9 3/15] 14°48! 150°13" 13| 5 2 11
18 3/231 20°29! 161°06" u3 5 9
25 3/31| 19°03! 146°34" U1 1 1 4
28 4/2 16°24" 150°22° 3 3
29 4/4 21°47" 153°25' y2 1 3 7
TOTAL 419119) 114 3 0]1 51
Charles H. Gilbert 44 5 5/2 | 22°27° 161°02' 1 112 4
8 5/4 19°07' 160°56"' 1 1
12 5/11] 17°17.5'] 151°29' 11 1 2 5
16 5/14 1 22°19' 154°25" 1 1
18 5/15} 24°04.5'| 154°19' 111 2
TOTAL 1] | 1]2]4[1 1] {3 13
Charles H. Gilbert 46 12 10/2 | 17°00' 153°25" 121 2 2 1 9
15 10/4] 22°52! 152°57' 2 1 1 1 5
20 10/1q 16°25' 160°15' 1 1 2 1 1 6
TOTAL 11{24 4] |1 2] |4 T 20

* Not positively identified. Described in
Longline Fishing Log as having blue
pointed snout, large teeth and dark
spots on ventral surface.
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Table 25.--Summary of surface trolling catch data

Cruise Date, Time Position Catch Catch
1959 LZT Tat. N. Tong., W. Species Number
Hugh M. Smith 50 1/10 0940 18°34! 155°%0" dolphin 1
1/10 1310 18°12° 155°21" " 1
1/11 0820 16°03" 153°30' " 1
0825 16°02' 153°28° bigeye 1
1/13 1000 12°50" 149°38" dolphin 1
1215 12°51" 149°39! " 1
1/15 1225 17°14.5"' 149°00°' " 1
1/16 0900 163" 147°20.5' dolphin 1
1/20 0925 21°02° 148°00' " -1
1/24 1400 19°09' 153°09" " 1
1/27 0925 20°40.5"' 154°22,5" " 1
1/29 0900 18°00' 158°06" " 1
2/6 1745 14°24" 167°30.5! " 1
2/7 0930 14°40" 164°0.8" " 1
1610 15°16" 163°36" " 1
Hugh M. Smith 51 3/6 1705 23°%1" 155°11" " 1
1800 23°47" 155°08" " 1
3/14 1150 15°27! 148°39"' " 3
3/16 0925 16°55" 152°13,5"' " 1
wahoo 2
3/26 1400 22°05' 155°12° dolphin 1
1530 22°12" 155°04"' " 1
3/27 1530 23°51" 152°11" " 2
3/29 0950 23°32" 147°29" " 1
Charles H. Gilbert 44 5/1 1310 24°05"' 159°02"' " 1
5/5 1245 | 20°00" 162954 " 2 1/
5/16 0945 21°30' 155°29,5! " 1
5/20 1155 21°04"' 158°09"' " 2
5/23 1040 22°25"' 160°36.5' wahoo 1
Charles H. Gilbert 45 7/23 1300 25°19°' 162°15" dolphin - 2/
7/25 0700 22°04"' 157°51° " 1
7/28 1500 19°42" 152°3! " 1
Charles H. Gilbert 46 10/1 0830 17°36" 155°17°" " 1
1100 17°35! 155°04!' " 2
10/13 1812 17°32! 167°01" " 2
10/15 1525 20°38° 163°39! " 1
1555 20°%2° 163°31! " 1

1/ Sighted from vessel, not caught,
2/ "A few,' sighted from vessel near floating log.
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Table 26,--Summary of skipjack tagging

Cruise Date, Posjition Number Average

1959 Lat, N. Long, W. tagged size (cm.)

Hugh M. Smith 51 3/22 22°48! 161°45"' 11 42.7
3/22 22°21° 161°35"' 40 44 .4
3/23 20°30! 161°31" 5 63.7

Charles H. Gilbert 44 5/23 22°20' 160°55"' 7 61,1
5/25 22°10' 158°04' 29 41.6

Charles H. Gilbert 45 7/25 22°31! 157°03" 76 76.4
8/19 21°18' 158°13"' 14 47.8

Charles H. Gilbert 46 10/9 18°%1" 159°14"' 54 65.0

;236
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Table 27.--Common and scientific names of fishes reported

Common Name

Scientific Name

Mackerel Shark
Great Blue Shark

Silky Shark

Whitetip Shark
Lancet Fish
Flying Fish
Skipjack
Bigeye Tuna
Yellowfin
Wahoo
Shortnosed Spearfish
Marlin

Black Marlin
Striped Marlin
Sailfish
Dolphin

Puffer

Lamna ditropis (Hubbs and Follett)

Prionace glauca (Linnaeus)

Eulamia floridanus (Bigelow, Schroeder, and
Springer)

Pterolamiops longimanus (Poey)

Alepisaurus sp.

Exocoetidae

Katsuwonus pelamis (Linnaeus)

Parathunnus sibi (Temminck and Schlegel)

Neothunnus macropterus (Temminck and Schlegel)

Acanthocybium solandri (Cuvier and Valenciennes)

Teptrapturus angustirostris Tanaka

Makaira sp.

Istiompax marlina (Jordan and Hill)

Makaira audax (Philippi)

Istiophorus orientalis (Temminck and Schlegel)

Coryphaena hippurus Linnaeus

Lagocephalus lagocephalus (Linnaeus)
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