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REPORT OF EASTERN TROPICAL PACIFIC RESEARCH VESSEL
MARINE MAMMAL SURVEY, MAY 15 - August 3, 1982

Rennie S. Holt

Southwest Fisheries Center
National Marine Fisheries Service, NOAA
La Jolla, California 92038

The National Marine Fisheries Service (NMFS) has been given the
responsibility to determine the status of the dolphin stocks that are taken
incidentally by the Eastern Tropical Pacific (ETP) yellowfin tuna purse seine
fishery (Richey 1976!). Estimates of ETP dolphin population abundance, which
are needed to complete the assessment, have been made using census survey data
collected by observers aboard airplanes, tuna vessels and research vessels
(Smith 19752, Holt and Powers 1982). The NMFS conducted a marine mammal
survey aboard the National Oceanic and Atmospheric Administration (NOAA)
research ship David Starr Jordan during May-August, 1982 to obtain information
on density of dolphin stocks in the ETP. This report describes the
experimental procedures and the data obtained in the survey.

OBJECTIVES

The primary objective of the survey was to investigate density gradients
of dolphin populations in areas of the ETP tuna fishery especially along 10°N
latitudinal. Other objectives were to

(1) develop and test technology to improve accuracy of sighting angles
and distances of marine mammals from a ship,

(2) examine the variability of dolphin school size estimates and
species identifications among observers,

(3) examine the efficiency of observer performance during various watch
lengths,

(4) investigate stock specific vocalization patterns of cetaceans and
the suitability of acoustic technology for making population size

lRichey, C. R. 1976. Memorandum of opinion. CA NO. 74-1465 and CA NO.
75-0227. U.S. District Court, District of Columbia, May 11, 1976.

2Smith, T. D. 1975. Estimates of sizes of two populations of porpoise
(Stenella) in the Eastern Tropical Pacific Ocean. Southwest Fisheries Center

Admin. Rep. No. LJ-75-67, 88 pp.



(5)

estimates, and

study school structure, behavior, species differences, trophic
interactions, and relation of environmental variables on the
distribution of dolphins along the 10°N latitudinal Tine.

MATERIALS AND METHODS

Study Area and Itinerary

The R/V David Starr Jordan traversed predetermined tracklines in the ETP
from May 14 through August 3, 1982 with port calls in Manzanillo, Mexico and

Honolulu, Hawaii (Figure 1). The itinerary of the ship, included three
segments:

Departed San Diego, CA May 14, 1982

Arrived Manzanillo, MX June 4, 1982

Departed Manzanillo, MX June 7, 1982

Arrived Honolulu, HI July 7, 1982

Departed Honolulu, HI July 11, 1982

Arrived San Diego, CA August 3, 1982

SCIENTIFIC PERSONNEL

Participating scientists in the different segments of the cruise were:

Segments
Rennie Holt, Chief Scientist, NMFS I and II
Steve Reilly, Cruise Leader, NMFS ITI
Gary Friedrichsen, NMFS I - III
Steve Grieser, NMFS "
Richard Lindsay, NMFS "
Robert Pitman, NMFS "
Scott Sinclair, NMFS "
Thomas Tumosa, NMFS "
Dimitry Abramenkof, NMFS I11
Thomas Polacheck, NMFS II

Robert Hopkins, Louis Adamo, Inc.

Jeanette Thomas, HSWRI "
Shelton Fisher, HSWRI "
Lisa Ferm, HSWRI "
Valyeri Mineev, U.S.S.R. III



Segments

Nikoli Doroshenko, U.S.S.R. I11
Equipment

The David Starr Jordan was used to conduct the survey. The vessel,
commissioned in 1965, is 52 m long and can maintain an efficient cruise speed
of 18.5 km/hr. Binoculars, used for locating animals, were mounted on the
upper deck approximately 10.7 m above the sea.

Several pieces of equipment were utilized to gather data. The geographic
position of the vessel was recorded periodically and at the time of a sighting
using the ships' Satellite Navigation System (SAT NAV). Marine mammals were
detected using port and starboard pedestal mounted 25x Fugi binoculars and a
variety of hand-held 10-15X binoculars. Surface temperature and salinity,
fluorescence (chlorophyll), and temperature depth profiles were obtained using
a thermosalinograph, fluorometer, and expendable bathythermograph (XBTs),
respectively.

The bearings of marine mammals from the ship were calculated using the
Computer Assisted Sighting Technology (C.A.S.T.) system. The C.A.S.T. system,
employing an on-board CAMAC computer, assimilated data from several
instruments to determine the sighting angles from which radial and
perpendicular distances were calculated. Data received by the CAMAC computer
included the ship's course, from the gyroscope, the electronically encoded
train angles of the 25X binoculars and a measurement of the relative motion of
the ship from a heave-roll-pitch sensor. Estimates of the bearing and radial
d1stance of a school from the ship also were recorded by the observers using a
360° graduated washer attached to the base of the 25X binoculars and graduated
reticles enclosed in the right eye piece of the binoculars.

Passive acoustic listening devices were towed behind the ship to detect
cetacean vocalizations. Thomas et al. (19823) provides a preliminary
description of this equipment.

Four 35 mm Cannon cameras were used to photograph animals. A variety of
telephoto lens, including 75-210 mm zoom, 300 and 400 mm lens, were used.
Animals were also recorded on 1.27 cm video tape using a Beta I Sony recorder
and a Panasonic camera equipped with telephoto lens.

3Thomas, J. A., S. R. Fisher, and L. M. Ferm. 1982. Preliminary results on
marine mammal detection using a towed acoustic array in the eastern tropical
Pacific. Hubbs Sea World Research Institute Tech. Rep. No. 82-144, 13 pp.




Duty Stations

Three duty stations were used during the survey, with observers rotating
through each station.

(1) Left Binoculars - The port-side observer used 25X binoculars,
mounted on the port side of the ship to scan the ocean for marine
mammal sighting cues. His major area of responsibility was from the
midpoint of the trackline, to abeam the port side of the vessel, and
outward to the horizon or to the extent possible with prevailing
environmental conditions.

(2) Right binoculars - The starboard observer used 25X binoculars,
mounted on the starboard side of the ship to search from the
midpoint of the trackline to abeam the right side of the ship and
outward to the horizon or to the extent possible with prevailing
environmental conditions.

(3) Recorder - The recorder's duties were to transcribe transect effort
data (Figure 2) at regular intervals, to make notes of information
pertaining to each sighting (Figure 3) and, when possible, to search
the trackline adjacent the ship for schools not detected by the
observers on the 25X glasses.

Observer Teams and Rotation

Two teams of three observers each alternately occupied the three duty
stations. One team (observers 1, 3 and 6) consisted of observers with
experience collecting data on ETP dolphins from tuna purse seine vessels only
while members of the other team (observers 2, 4 and 5) had similar experience
but aboard research vessels. The length of time a team continuously occupied
the duty positions, i.e., watch length, varied with 1, 2- and 3-hour shifts.
Watch length shifts were rotated every two days and the teams alternated on
duty at the beginning of the day. Each team spent approximately equal time on
duty and each team member spent approximately equal time occupying each duty
station.

Data Collection Procedures

A typical day's searching activity began at sunrise, approximately 0630
hours local time and ended at sunset, approximately 1830 hours local time.
The searching procedure was initiated when the duty stations were occupied and
a transect record (Figure 2) maintained. The ship traversed a predetermined
trackline at a constant speed of approximately 18.5 km/hr. The ship
maintained its speed and course between sunset and sunrise to provide wider
spatial distribution of searching effort. Members of a team rotated among the
duty stations and teams rotated on and off duty without interrupting searching
effort.



When an observer detected a sighting cue (dolphins, birds, etc.) he began
tracking the cue by initiating a switch on the binoculars. With the ship
still on course and with the cue in the binocular's field of view the C.A.S.T.
system recorded, on magnetic tape, successive bearings of the cue to the
ship. When the target was not in the field of view the switch was deactivated
untill the target was again sighted. After a maximum of five minutes or until
the target could not be observed, the tracking procedure was terminated. If
marine mammals were observed and if desired, the vessel deviated from the
trackline and approached the animals. The searching mode was resumed when the
vessel returned to course and speed and the observers resumed searching for
other sighting cues.

During the course of each marine mammal sighting the recorder initiated
procedures to ensure collection of data necessary to complete Research Vessel
Effort and Sighting Forms (Figures 2 and 3). Definition of each data element
is given by Ralston (1983%). Criteria for assigning sun position and sea
state conditions are given in Figure 5 and Table 1, respectively. Observers
recorded bearing and range for schools from the Jordan using the 360° washer
and reticle increments. The reticle measurements were converted to km using

a = 0.01066 tan (arctan (1174.931) - 0.0823 r)

where a equals radial distance in km and r denotes the number of reticles
below the topmost reticle (Smith, 1982).

Each observer, who had a sufficient view of the school, independently
recorded animal behavior information, an estimate of school size, and a
determination of species identification and composition on the Continuation
Form (Figure 4). This resulted in one up to six species identifications and
estimates of percent composition for each school sighted. For example, one
observer may have indicated a school was 100% unidentified spotted dolphins
(species code 2) while a second observer may have identified the school as
100% offshore spotted dolphins (species code 90). The school would be listed
in the data summary tables as 50% unidentified spotted and 50% offshore
spotted dolphins. Species identifications were validated when possible by
photographing the school at close range using 35 mm cameras or video tape.

At the end of each day, the Chief Scientist transcribed each observer's
independently derived estimates of school size, species identification and
school composition onto the sighting forms. The observers were instructed not
to confer with each other concerning these data during or after the sighting.

“Ralston, F. MS. Usage procedures and coding notes for "Research Vessel"
sighting and effort records. Southwest Fisheries Center, La Jolla, CA.



Data to study the relationship between environmental features and marine
mammal distributions were collected. A thermosalinograph continuously
recorded surface water temperature and salinity. It was annotated with the
current geographic position at 0600, 1200, 1800 and 2400 hours 1local time.
XBT data were collected at the same time. Flourimeter readings were recorded
daily every 3 hours beginning 0600 hours until 2400 hours.

Data to investigate detection of cetaceans using a towed array of
hydrophones were collected between June 11 and July 8, 1982. Procedures used
to operate the towed array are described by Thomas et al. (19823). The data,
collected in cooperation with scientists of Hubbs Sea World Research
Institute, compared abilities of the array and the observers to detect
cetaceans under different sighting conditions.

The precision and variability of the C.A.S.T. system were investigated
between July 3 and 7, 1983. Data collected to compare the C.A.S.T. system
with estimates recorded from the washers and reticles affixed to the
binoculars, with observer's direct visual estimates and with the ship's
radar. The ship's rescue boat, equipped with a radar reflector, and a radar
reflective buoy were used as sighting targets. The direction of travel of the
boat was varied to simulate movement of a cetacean. The ship alternated
approaching each target while observers recorded data from each method.

RESULTS

During 89 sea days, 11,184 km were searched and 342 marine mammal
sightings were recorded. Dolphins occurred in 216 sightings. Data collected
on each series of effort for each day are presented in Table 2. Data recorded
for each marine mammal sighting classified by species code groups are given in
Table 3. Geographic positions of all sightings classified by species codes
are shown in Figures 6-39. Included in the 342 sightings were 103 schools
with two or more species (mixed schools) or schools which were identified to
different code groups. They are presented in each species code list and are
represented more than once in Figures 6-39 and in Tables 3 and 4 (i.e., total
schools in Table 4 equal 515). The individual observer estimates of school
size are presented, classified by species code groups, in Table 5.

The cruise successfully collected data to address each of the research
objectives. Detailed analysis of the data are under way. Preliminary results
of analysis of the acoustic data are reported by Thomas et al. (1983°).

SThomas, J. A., S. R. Fisher, L. M. Ferm, and R. S. Holt. 1983. Acoustic
detection of cetaceans using a towed array of hydrophones. Hubbs Sea World
Research Institute, San Diego, CA. MS.
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Table 1. Sea state conditions measured by the
Beaufort scale (from Bowditch, 1966).

Probable

Wind wave
force height
(Beaufort) Knots Descriptive Sea Conditions in ft.

0 0-1 Calm Sea smooth and mirror-like -

1 1- 3 Light air Scale-like ripples without 1/4

foam crests
2 4- 6 Light breeze Small short wavelets; crests 1/2

have a glassy appearance and
do not break

3 7-10 Gentle breeze Large wavelets; some crests 2
begin to break; foam of
glassy appearance. Occasional
white foam crests

4 11-16 Moderate Small waves, becoming longer; 4
breeze fairly frequent white foam
crests
5 17-21 Fresh breeze Moderate waves, taking a more 6

pronounced long form; many
white foam crests; there may
be some spray

6 22-27 Strong breeze Large waves begin to form; white 10
foam crests are more extensive
everywhere; there may be some

spray
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May 14 through August 2, 1982.
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JORDAN MARINE MAMMAL SURVEY ;
March-August 1982 %

MEXICO

0° N

Figure
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1. Tracklines surveyed from the R/V D. S. Jordan in the eastern
tropical Pacific during May 14 through August 2, 1982.
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RESEARCH SHIP
MARINE MAMMAL
DAILY EFFORT RECORD

FOG/
RAIN

VESSEL
SPEED
KTS & 10ths|

POSITION: ONE OR MORE PER SERIES

OBSERVER POSITION

RIGHT
BIND.

END LEG
CODE

@

N E
LATITUDE S LONGITUDE w
| 1 11 ]
) . | |
[ [ S I
1L { J
L1 |
L1 |
1 11 t o1t
I £l
11 L1 11
P11 L1
111 |
111 J |
111 . |
| S | |
11 [
38 42 a3 48

Research ship marine mammal daily effort record.

FOG AND RAIN

FOG/RAIN CODES
NO FOG OR RAIN

FOG
RAIN

[

1
2
3
4

ENDING CODES

COURSE CHANGE
SPEED CHANGE
EFFORT TERMINATED

LEG ENDS TO RECORD

POSITION IN FOLLOWING LEG

LEG ENDS DUE 7O CHANGE IN
ENVIRONMENTAL CONDITIONS



115

DATE
CRUISE SIGHT [series| LeG [carDp RESEARCH SHIiP
= YEAR [MONTH| DAY 2 # # # MARINE MAMMAL
01 SIGHTING RECORD
1 1 | I} 1 | ] 1 1
T 2 6 ) 0 12 a 16
SIGHTING CUE ENVIR. COND. AT CUE POSITION AT TIME OF CUE . é OBSERVER POSITIONS
=« BEARING DISTANCE |, SURF TEMP, HORZ A VERT N E g3 TIMEMM. |y | LEFT RIGHT oetheo
TIME FROMSHIP| nm & 10ts| 2" | *F & 1omns | sun | sun | LamiTuoe |5| Loneitube |wW|3°| sieHTED |W| BIND | BIND | REC |80
1t 1 1 [ L1 | 1 | S | L1 1 | | 1 | | 1
18 22 23 2 27 30 31 34 36 38 42 a3 48 49 50 54 55 57 59 61
OBSERVER 1
SCHOOL SIZE ESTIMATE SPECIES PROPORTIONS
0BS. CARD |sPECIES 1, SP1 | SPECIES2, SP2 ,SPECIES3 , SP3 , SPECIES4, SP4
CODE BEST HIGH Low = % CODE % CODE % |cope % CODE
0 2
| L1 1 I 1 1 L1 1 | 11 1 1 ¢ 1 1 1 L1 1
63 65 69 73 76 16 18 21 23 26 28 3 3 36
|SlP11I ISIPIZ SIP13 SIP|4
OBSERVER 2
SCHOOL SIZE ESTIMATE SPECIES PROPORTIONS
0BS. SPECIES1 SP1 SPECIES2Z SP2 SPECIES3 SP3 SPECIES4  SP4
CODE BEST HIGH Low % CODE % CODE % CODE % CODE
1 111 | | 1 11 i1 1 1 1 1 [ 1 1 1 ]
38 20 24 8 52 55 57 60 62 65 67 70
[s7rp 1] [5,p 2 EE §,P,4
OBSERVER 3
SCHOOL SIZE ESTIMATE SPECIES PROPORTIONS
08S. CARD SPECIES1 SP1 SPECIES2 SP2 SPECIES3 SP3 SPECIES4  SP4
CODE BEST # HIGH Low % CODE % CODE % CODE % CODE
03
| I | i P11 [ 11 1 11 ] Ll 1 L1 1
72 74 77 16 18 ) 2% 29 3 3a 36 39 a1 24
|s,P| | SNTE ]slPlal IslP|4|
OBSERVER 4
SCHOOL SIZE ESTIMATE SPECIES PROPORTIONS
o8BS SPECIES1 , SP1 SPECIES2 , SP2 SPECIES3 = SP3 SPECIES4 CARD  SP4
CODE BEST HIGH Low % CODE % CODE % CODE % # | cooe
1
I 0 4
1 | | | | S | 1 1 1 L1 | P 1 1 1 1 ! |
6 48 52 56 60 63 65 68 70 73 75 77 16 8
[s,7,1] S, Py 2 S P 3 S P4
OBSERVER 5
SCHOOL SIZE ESTIMATE SPECIES PROPORTIONS
oBs. SPECIES 1 | SP1 SPECIES2 , SP2 SPECIES3 , SP3 _ SPECIES4, SP4
coDE BEST HIGH Low % CODE % CODE % cODE % CODE
1 | | 11 1 .1 1 1 1 1 [ | | | | | !
20 2 2% 30 34 37 39 a2z 44 a7 a9 52
S P 1 |slPlzl |51P|3l ISIPIAl
OBSERVER 6
SCHOOL SIZE ESTIMATE SPECIES PROPORTIONS - o™ oe o
0BS. SPECIES1  SP1 SPECIES2 , SP2  CARD SPECIES3  SP3 SPECIES4 = SP4 CooLoos
cooe{  eesT HIGH Low % CODE % cooe | # % CODE % CODE € € & €&«
05
| | | 1 1 1 1 4 11 1 1 1 1 1 11 1 [ | 1
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]slP“] S, P2 |s[.P,3| S, P4

Figure 3.

Research ship marine mammal sighting record.
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SKETCH FEATURES OF ANIMALS SIGHTED

BEHAVIOR — (DESCRIBE AGGREGATION, MOVEMENT, BOW AND STERN RIDING, 8LOWS, ETC.)
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TOTAL
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VERTICAL SUN POSITION

12

7 5
6

HORIZONTAL SUN POSITION

Figure 5. Vertical and horizontal sun position categories.
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Figure 6. Record of offshore spotted dolphin, Stenella attenuata (Species

Code 2) encountered in the eastern tropical Pacific during May
14 through August 2, 1982.
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Figure

7.

Record of spinner dolphin, Stenella longirostris (Species Code
3) encountered in the eastern tropical Pacific during May 14
through August 2, 1982.
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Record of common dolphin, Delphinus delphis (Species Code 5)
encountered in the eastern tropical Pacific during May 14
through August 2, 1982.
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Figure 9. Record of coastal spotted dolphin Stenella attenuata graffmani
(Species Code 6) encountered in the eastern tropical Pacific
during May 14 through August 2, 1982
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Figure 10. Record of eastern spinner dolphin, Stenella longirostris
(Species Code 10) encountered in the eastern tropical Pacific
during May 14 through August 2, 1982.

80



LATITUDE

123

32° N

24° N

16° N

“160° W 140° W 120° W 100° W 80
LONGITUDE

Figure 11. Record of whitebelly spinner dolphin, Stenella longirostris
(Species Code 11) encountered in the eastern tropical Pacific
during May 14 through August 2, 1982.
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12. Record of striped dolphin, Stenella coeruleoalba (Species Code
13) encountered in the eastern tropical Pacific during May 14
through August 2, 1982.
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Figure 13. Record of rough toothed dolphin, Steno bredanensis (Species
Code 15) encountered in the eastern tropical Pacific during May
14 through August 2, 1982.
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Figure 14. Record of bottlenosed dolphin, Tursiops truncatus (Species Code
18) encountered in the eastern Tropical Pacific during May 14
through August 2, 1982.
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Figure 15. Record of Risso's dolphin, Grampus griseus (Species Code 21)
encountered in the eastern tropical Pacific during May 14
through August 2, 1982.
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Figure 16. Record of Pacific white-sided dolphin, Lagenorhynchus
obliquidens (Species Code 22) encountered in the eastern
tropical Pacific during May 14 through August 2, 1982.
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Figure 17. Record of pygmy killer whale, Feresa attenuata (Species Code
32) encountered in the eastern tropical Pacific during May 14
through August 2, 1982.
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Figure 18. Record of false killer whale, Pseudorca crassidens (Species
Code 33) encountered in the eastern tropical Pacific during May
14 through August 2, 1982.
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Figure 19. Record of pilot whale, Globicephala sp. (Species Code 34)
encountered in the eastern tropical Pacific during May 14
through August 2, 1982.
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Figure 20. Record of killer whale, Orcinus orca (Species Code 37)
encountered in the eastern tropical Pacific during May 14
through August 2, 1982.
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Figure 21. Record of sperm whale, Physeter catodon (Species Code 46)
encountered in the eastern tropical Pacific during May 14

through August 2, 1982.
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Figure 22. Record of pygmy sperm whale, Kogia breviceps (Species Code 47)
encountered in the eastern tropical Pacific during May 14
through August 2, 1982.
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23. Record of dwarf sperm whale, Kogia simus (Species Code 48)
encountered in the eastern tropical Pacific during May 14
through August 2, 1982.
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24.  Record of beaked whale, Zipdiid (Species Code 49) encountered
in the eastern tropical Pacific during May 14 through August 2,
1982.
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Figure 25. Record of unid. mesoplodont, Mesoplodont sp. (Species Code 51)
encountered in the eastern tropical Pacific during May 14
through August 2, 1982.
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Figure 26. Record of Cuvier's beaked whale, Ziphius cavirostris (Species

Code 61) encountered in the eastern tropical Pacific during May
14 through August 2, 1982.
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Figure 27. Record of Rorceval, Balaenoptera sp. (Species Code 70)
encountered in the eastern tropical Pacific during May 14
through August 2, 1982.
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Figure 28. Record of Minke whale, Balaenoptera acutorostrata (Species Code
71) encountered in the eastern tropical Pacific during May 14
through August 2, 1982.
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Figure 29. Record of Bryde's whale, Balaenoptera edeni (Species Code 72)
encountered in the eastern tropical Pacific during May 14
through August 2, 1982.
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Figure 30. Record of fin whale, Balaenoptera physalus (Species Code 74)
encountered in the eastern tropical Pacific during May 14
through August 2, 1982.
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Figure 31. Record of blue whale, Balaenoptera musculus (Species Code 75)
encountered in the eastern tropical Pacific during May 14
through August 2, 1982.

80




LATITUDE

144

32° N

24° N

16° N

)

“160° W 140° W 120° W 100° W
LONGITUDE

Figure 32. Record of humpback whale, Megaptera novaeangliae (Species Code
76) encountered in the eastern tropical Pacific during May 14
through August 2, 1982.
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-

Figure 33. Record of unidentified dolphin (Species Code 77) encountered in
the eastern tropical Pacific during May 14 through August 2,

1982.
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Figure 34. Record of unidentified small whale (Species Code 78)
encountered in the eastern tropical Pacific during May 14
through August 2, 1982.
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Figure 35. Record of unidentified large whale (Species Code 79)
encountered in the eastern tropical Pacific during May 14
through August 2, 1982.
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Figure 36. Record of spotted dolphin, Stenella attenuata, (Species Code
90) encountered in the eastern tropical Pacific during May 14
through August 2, 1982.
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Record of unidentified cetacean (Species Code 96) encountered
in the eastern tropical Pacific during May 14 through August 2,
1982.
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Record of unidentified object (Species Code 97) encountered in

the eastern tropical Pacific during May 14 through August 2,
1982.
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Figure 39. Record of unidentified whale (Species Code 98) encountered in
the eastern tropical Pacific during May 14 through August 2,
1982.
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