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

Rennie S .  H o l t  

Southwest F i she r ies  Center 
Nat ional  Marine F i s h e r i e s  Service, NOAA 

La J o l l a ,  C a l i f o r n i a  92038 

The Nat ional  Marine F i s h e r i e s  Serv ice (NMFS) has been given t h e  
r e s p o n s i b i l i t y  t o  determine the  s ta tus  o f  the do lph in  stocks t h a t  are taken 
i n c i d e n t a l l y  by the  Eastern Tropica l  P a c i f i c  (ETP) y e l l o w f i n  tuna purse seine 
f i s h e r y  (Richey 1976l) .  Estimates o f  ETP dolph in popu la t i on  abundance, which 
are needed t o  complete the  assessment, have been made us ing census survey data 
c o l  1 ected by observers aboard a i  r p l  anes, tuna vessel s and research vessel s 
(Smith 19752, H o l t  and Powers 1982). The NMFS conducted a marine mammal 
survey aboard the Nat ional  Oceanic and Atmospheric Admin i s t ra t i on  (NOAA) 
research sh ip David S t a r r  Jordan du r ing  May-August, 1982 t o  o b t a i n  i n fo rma t ion  
on densi ty  o m d l p h i n s t o c k s  i n  the  ETP. Th is  r e p o r t  descr ibes t h e  
experimental procedures and the  data obtained i n  the  survey. 

OBJECTIVES 

The pr imary o b j e c t i v e  o f  the survey was t o  i n v e s t i g a t e  dens i t y  gradients  
o f  do lph in populat ions i n  areas o f  the ETP tuna f i s h e r y  e s p e c i a l l y  along 10°N 
l a t i t u d i n a l .  Other ob jec t i ves  were t o  

( 1 )  develop and t e s t  technology t o  improve accuracy o f  s i g h t i n g  angles 
and distances o f  marine mammals from a ship, 

(2 )  examine t h e  v a r i a b i l i t y  o f  do lph in school s i z e  est imates and 
species i d e n t i f i c a t i o n s  among observers, 

( 3 )  examine the  e f f i c i e n c y  o f  observer performance du r ing  var ious watch 
1 engths, 

( 4 )  i n v e s t i g a t e  stock s p e c i f i c  v o c a l i z a t i o n  pa t te rns  o f  cetaceans and 
the s u i t a b i l i t y  o f  acoust ic  technology f o r  making popu la t i on  s i z e  

lRichey, C. R. 1976. Memorandum o f  opinion. CA NO. 74-1465 and CA NO. 
75-0227. U.S. D i s t r i c t  Court, D i s t r i c t  o f  Columbia, May 11, 1976. 

2Smith, T. D. 1975. 
( S t e n e l l a )  i n  the Eastern Tropica l  P a c i f i c  Ocean. Southwest F i s h e r i e s  Center 
Admin. Rep. No. LJ-75-67, 88 pp. 

Estimates o f  s izes o f  two populat ions o f  porpoise 

-- 
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estimates, and 

(5) study school s t ruc tu re ,  behavior, species d i f ferences,  t r o p h i c  
i n t e r a c t i o n s ,  and r e l a t i o n  o f  environmental v a r i a b l e s  on the  
d i s t r i b u t i o n  o f  do lph ins along t h e  10°N l a t i t u d i n a l  l i n e .  

MATERIALS AND METHODS 

Study Area and I t i n e r a r y  

The R/V David S t a r r  Jordan t raversed predetermined t r a c k l i n e s  i n  the  ETP 
from May 14 t h r o u g h ~ u s ~ 9 8 2  w i t h  p o r t  c a l l s  i n  Manzanil lo, Mexico and 
Honolulu, Hawaii (F igure  1) .  The i t i n e r a r y  o f  the  ship, inc luded th ree  
segments : 

Departed San Diego, CA 
A r r i v e d  Manzani 1 1 0 ,  MX 

Departed Manzanil lo, MX 
A r r i v e d  Honolulu, H I  

Departed Honolulu, H I  
A r r i v e d  San Diego, CA 

May 14, 1982 
June 4, 1982 

June 7, 1982 
J u l y  7, 1982 

J u l y  11, 1982 
August 3,  1982 

SCIENTIFIC PERSONNEL 

P a r t i c i p a t i n g  s c i e n t i s t s  i n  the  d i f f e r e n t  segments o f  the  c r u i s e  were: 

Segments 

Rennie Hol t, Chief  S c i e n t i s t ,  NMFS 

Steve R e i l l y ,  Cruise Leader, NMFS 

Gary Fr iedr ichsen,  NMFS 

Steve Grieser,  NMFS 

Richard Lindsay, NMFS 

Robert Pitman, NMFS 
S c o t t  S i  n c l  a i r ,  NMFS 
Thomas Tumosa, NMFS 
Dimitry Abramenkof, NMFS 
Thomas Polacheck, NMFS 
Robert Hopkins, Louis  Adamo, Inc.  
Jeanet te  Thomas, HSWRI 
She1 t o n  F isher ,  HSWRI 

L i s a  Ferm, HSWRI 
Va lyer i  Mineev, U.S.S.R. 

I and I 1  
I11 

I - I11 
11 

11 

I11 
11 

11 

11 

II 

I11 
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Segments 

N i k o l i  Doroshenko, U.S.S.R. I 1 1  

Equipment 

The David S t a r r  Jordan was used t o  conduct t he  survey. The vessel, 
c o m m i s s i o n i n  m m  long and can main ta in  an e f f i c i e n t  c r u i s e  speed 
o f  18.5 km/hr. Binoculars,  used f o r  l o c a t i n g  animals, were mounted on the  
upper deck approximately 10.7 m above the  sea. 

Several p ieces o f  equipment were u t i l i z e d  t o  gather  data. The geographic 
p o s i t i o n  o f  the  vessel was recorded p e r i o d i c a l l y  and a t  t he  t ime o f  a s i g h t i n g  
us ing  the  sh ips '  S a t e l l i t e  Navigat ion System (SAT NAV). Marine mammals were 
detected us ing  p o r t  and s tarboard pedestal  mounted 25x Fugi b inocu la rs  and a 
v a r i e t y  o f  hand-he1 d 10-15X b inoculars .  Surface temperature and s a l i n i t y ,  
f l  uorescence ( c h l  orophyl 1 ) , and temperature depth p r o f  i 1 es were obta ined us ing  
a thermosal i nograph , f l  uorometer, and expendable bathythermograph ( XBTs) , 
respec t ive ly .  

The bear ings o f  marine mammals from the  sh ip  were c a l c u l a t e d  us ing  the  
Computer Ass is ted S igh t i ng  Technology (C.A.S.T.) system. The C.A.S.T. system, 
employing an on-board CAMAC computer, ass im i la ted  data from several  
inst ruments t o  determine the s i g h t i n g  angles from which r a d i a l  and 
perpendicu lar  distances were ca lcu lated.  Data rece ived by the CAMAC computer 
inc luded the  s h i p ' s  course, from the  gyroscope, the  e l e c t r o n i c a l l y  encoded 
t r a i n  angles o f  t he  25X b inocu la rs  and a measurement o f  t he  r e l a t i v e  mot ion o f  
the sh ip  from a heave- ro l l - p i t ch  sensor. Est imates o f  the  bear ing and r a d i a l  
d is tance o f  a school from the  sh ip a l so  were recorded by the  observers us ing  a 
360' graduated washer at tached t o  the  base o f  the  25X b inocu la rs  and graduated 
r e t i c l e s  enclosed i n  the  r i g h t  eye p iece  o f  the  b inocu la rs .  

Passive acoust ic  l i s t e n i n g  devices were towed behind the  sh ip t o  de tec t  
cetacean voca l i za t ions .  Thomas e t  a l .  (19823) prov ides a p re l im ina ry  
d e s c r i p t i o n  o f  t h i s  equipment. 

Four 35 m Cannon cameras were used t o  photograph animals. A v a r i e t y  o f  
te lephoto  lens,  i n c l u d i n g  75-210 mm zoom, 300 and 400 mm lens,  were used. 
Animals were a l so  recorded on 1.27 cm v ideo tape us ing  a Beta I Sony recorder  
and a Panasonic camera equipped w i t h  te lephoto  lens.  

3Thomas, J .  A., S. R. F isher ,  and L. M. Ferm. 1982. P re l im ina ry  r e s u l t s  on 
marine mammal de tec t i on  us ing a towed acous t ic  a r ray  i n  the  eastern t r o p i c a l  
P a c i f i c .  Hubbs Sea World Research I n s t i t u t e  -- Tech. Rep. No. 82-144, 13 pp. --- 
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Duty Sta t ions  

Three duty s t a t i o n s  were used d u r i  ng t h e  survey, w i t h  observers r o t a t i n g  
through each s t a t i o n .  

L e f t  B inoculars  - The p o r t - s i d e  observer used 25X b inoculars ,  
mounted on the  p o r t  s ide o f  the  sh ip t o  scan the ocean f o r  marine 
mammal s i g h t i n g  cues. H is  major area o f  r e s p o n s i b i l i t y  was from the  
midpo in t  o f  the  t r a c k l i n e ,  t o  abeam the  p o r t  s ide o f  the  vessel, and 
outward t o  t h e  hor izon o r  t o  the  e x t e n t  poss ib le  w i t h  p r e v a i l i n g  
environmental condi t ions.  

R i g h t  b i  nocul a r s  - The starboard observer used 25X b i  nocul ars, 
mounted on the  starboard s ide  o f  t h e  sh ip  t o  search from the 
midpo in t  o f  t h e  t r a c k l i n e  t o  abeam t h e  r i g h t  s ide  o f  the  sh ip and 
outward t o  t h e  hor izon o r  t o  the e x t e n t  poss ib le  w i t h  p r e v a i l i n g  
environmental condi t ions.  

Recorder - The recorder 's  d u t i e s  were t o  t r a n s c r i b e  t r a n s e c t  e f f o r t  
data (F igure  2) a t  r e g u l a r  i n t e r v a l s ,  t o  make notes o f  in fo rmat ion  
p e r t a i n i n g  t o  each s i g h t i n g  (F igure 3)  and, when possible,  t o  search 
the  t r a c k l i n e  adjacent the  sh ip f o r  schools n o t  detected by the 
observers on the  25X glasses. 

Observer Teams and Rota t ion  

Two teams o f  th ree  observers each a l t e r n a t e l y  occupied the  th ree  duty 
s t a t i o n s .  One team (observers 1, 3 and 6) consis ted o f  observers w i t h  
experience c o l l e c t i n g  data on ETP dolphins from tuna purse seine vessels on ly  
w h i l e  members o f  the  o ther  team (observers 2, 4 and 5 )  had s i m i l a r  experience 
b u t  aboard research vessels. The l e n g t h  o f  t ime a team cont inuously  occupied 
the  duty pos i t ions ,  i.e., watch length,  v a r i e d  w i t h  1, 2- and 3-hour s h i f t s .  
Watch l e n g t h  s h i f t s  were r o t a t e d  every two days and t h e  teams a l t e r n a t e d  on 
duty a t  the  beginning o f  the  day. Each team spent approximately equal t ime on 
duty and each team member spent approximately equal t ime occupying each duty 
s t a t i o n .  

Data C o l l e c t i o n  Procedures 

A t y p i c a l  day's searching a c t i v i t y  began a t  sunrise, approximately 0630 
hours l o c a l  t ime and ended a t  sunset, approximately 1830 hours l o c a l  t ime. 
The searching procedure was i n i t i a t e d  when t h e  duty s t a t i o n s  were occupied and 
a t r a n s e c t  record  (F igure  2)  maintained. The sh ip t raversed a predetermined 
t r a c k l i n e  a t  a constant  speed o f  approximately 18.5 km/hr. The sh ip 
maintained i t s  speed and course between sunset and sunr ise  t o  prov ide wider 
s p a t i a l  d i s t r i b u t i o n  o f  searching e f f o r t .  Members o f  a team r o t a t e d  among the  
duty s t a t i o n s  and teams r o t a t e d  on and o f f  duty w i t h o u t  i n t e r r u p t i n g  searching 
e f f o r t .  
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When an observer detected a s i g h t i n g  cue (do lph ins,  b i rds ,  e tc . )  he began 
t r a c k i n g  the  cue by i n i t i a t i n g  a swi tch  on the  b inoculars .  With the  sh ip  
s t i l l  on course and w i t h  the  cue i n  the  b i n o c u l a r ' s  f i e l d  o f  view the  C.A.S.T. 
system recorded, on magnetic tape, successive bear ings o f  the cue t o  the 
ship. When the  t a r g e t  was no t  i n  the  f i e l d  o f  view the  swi tch  was deac t iva ted  
u n t i l 1  the  t a r g e t  was again s ighted. A f t e r  a maximum o f  f i v e  minutes o r  u n t i l  
t he  t a r g e t  cou ld  n o t  be observed, the  t r a c k i n g  procedure was terminated. I f  
marine mammals were observed and i f  desired, t h e  vessel dev iated from the  
t r a c k l i n e  and approached the animals. The searching mode was resumed when the  
vessel re tu rned t o  course and speed and the  observers resumed searching f o r  
o ther  s i g h t i n g  cues. 

Dur ing the  course o f  each marine mammal s i g h t i n g  the  recorder  i n i t i a t e d  
procedures t o  ensure c o l l e c t i o n  o f  data necessary t o  complete Research Vessel 
E f f o r t  and S igh t i ng  Forms (F igures 2 and 3).  D e f i n i t i o n  o f  each data element 
i s  given by Rals ton (19834). C r i t e r i a  f o r  ass ign ing sun p o s i t i o n  and sea 
s t a t e  cond i t i ons  are given i n  F igure  5 and Table 1, respec t ive ly .  Observers 
recorded bear ing and range f o r  schools from the  Jordan us ing  the  360' washer 
and r e t i c l e  increments. The r e t i c l e  measurements were converted t o  km us ing  

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

where a equals r a d i a l  d is tance i n  km and r denotes the  number o f  r e t i c l e s  
below the  topmost r e t i c l e  (Smith, 1982). 

Each observer, who had a s u f f i c i e n t  view o f  the school, independent ly 
recorded animal behavior in format ion,  an est imate o f  school s ize,  and a 
determinat ion o f  species i d e n t i f i c a t i o n  and composi t ion on the  Cont inuat ion 
Form (F igure  4) .  Th is  r e s u l t e d  i n  one up t o  s i x  species i d e n t i f i c a t i o n s  and 
est imates o f  percent  composition f o r  each school s ighted. For example, one 
observer may have i n d i c a t e d  a school was 100% u n i d e n t i f i e d  spot ted dol  ph i  ns 
(species code 2)  w h i l e  a second observer may have i d e n t i f i e d  the  school as 
100% o f f sho re  spot ted  dolph ins (species code 90). The school would be l i s t e d  
i n  the  data summary tab les  as 50% u n i d e n t i f i e d  spot ted and 50% o f f sho re  
spot ted dolphins.  Species i d e n t i f i c a t i o n s  were v a l i d a t e d  when poss ib le  by 
photographing the  school a t  c lose  range us ing  35 mm cameras o r  v ideo tape. 

A t  the end o f  each day, the  Chief  S c i e n t i s t  t ransc r ibed  each observer 's  
independently der ived  est imates o f  school s ize,  species i d e n t i f i c a t i o n  and 
school composi t ion onto the  s i g h t i n g  forms. The observers were i n s t r u c t e d  n o t  
t o  confer  w i t h  each o ther  concerning these data du r ing  o r  a f t e r  the  s igh t i ng .  

4Ralston, F. MS. Usage procedures and coding notes f o r  "Research Vessel'' 
s i g h t i n g  and e f f o r t  records. Southwest F i she r ies  Center, La J o l l a ,  CA. 
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Data t o  study the  r e l a t i o n s h i p  between environmental fea tures  and marine 
mammal d i s t r i b u t i o n s  were co l l ec ted .  A thermosal i nograph cont inuously  
recorded sur face water temperature and sal  i n i  ty. It was annotated w i t h  the  
c u r r e n t  geographic p o s i t i o n  a t  0600, 1200, 1800 and 2400 hours l o c a l  time. 
XBT data were c o l l e c t e d  a t  the  same time. F lour imeter  readings were recorded 
d a i l y  every 3 hours beginning 0600 hours u n t i l  2400 hours. 

Data t o  i n v e s t i g a t e  de tec t i on  o f  cetaceans us ing  a towed a r ray  o f  
hydrophones were c o l l e c t e d  between June 11 and J u l y  8, 1982. Procedures used 
t o  operate the  towed ar ray  are descr ibed by Thomas e t  a1 . (19823). The data, 
c o l l e c t e d  i n  cooperat ion w i t h  s c i e n t i s t s  o f  Hubbs Sea World Research 
I n s t i t u t e ,  compared a b i l i t i e s  o f  t he  a r ray  and the  observers t o  de tec t  
cetaceans under d i f f e r e n t  s i g h t i n g  condi t ions.  

The p r e c i s i o n  and v a r i a b i l i t y  o f  the C.A.S.T. system were i nves t i ga ted  
between J u l y  3 and 7, 1983. Data c o l l e c t e d  t o  compare the  C.A.S.T. system 
w i t h  est imates recorded from the  washers and r e t i c l e s  a f f i x e d  t o  the  
b i  nocul ars, w i t h  observer 's  d i  r e c t  v i  sua1 est imates and w i  t h  the  sh ip '  s 
radar.  The s h i p ' s  rescue boat, equipped w i t h  a radar  r e f l e c t o r ,  and a radar  
r e f l e c t i v e  buoy were used as s i g h t i n g  ta rge ts .  The d i r e c t i o n  o f  t r a v e l  o f  the  
boat  was v a r i e d  t o  s imulate movement o f  a cetacean. The sh ip  a l t e r n a t e d  
approaching each t a r g e t  wh i l e  observers recorded data from each method. 

RESULTS 

Dur ing 89 sea days, 11,184 km were searched and 342 marine mammal 
s i  g h t i  ngs were recorded. Dol p h i  ns occurred i n 216 s i  g h t i  ngs. Data co l  1 ected 
on each se r ies  o f  e f f o r t  f o r  each day are presented i n  Table 2. Data recorded 
f o r  each marine mammal s i g h t i n g  c l a s s i f i e d  by species code groups are g iven i n  
Table 3. Geographic p o s i t i o n s  o f  a l l  s i gh t i ngs  c l a s s i f i e d  by species codes 
a re  shown i n  F igures 6-39. Inc luded i n  the  342 s igh t i ngs  were 103 schools 
w i t h  two o r  more species (mixed schools)  o r  schools which were i d e n t i f i e d  t o  
d i f f e r e n t  code groups. They are  presented i n  each species code l i s t  and are  
represented more than once i n  F igures 6-39 and i n  Tables 3 and 4 (i.e., t o t a l  
schools i n  Table 4 equal 515). The i n d i v i d u a l  observer est imates o f  school 
s i z e  are presented, c l a s s i f i e d  by species code groups, i n  Table 5. 

The c r u i s e  success fu l l y  c o l l e c t e d  data t o  address each o f  the research 
Pre l im inary  r e s u l t s  ob jec t ives .  

o f  ana lys i s  o f  t he  acous t ic  data are repor ted  by Thomas e t  a l .  (19835). 
D e t a i l e d  ana lys is  o f  the  data a re  under way. 

c 

5Thomas, J. A., S. R. Fisher ,  L. M. Ferm, and R. S. Ho l t .  
de tec t i on  o f  cetaceans us ing  a towed ar ray  o f  hydrophones. 
Research I n s t i t u t e ,  San Diego, CA. MS. 

1983. Acoust ic 
Hubbs Sea World 
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Table 1. Sea s t a t e  cond i t i ons  measured by the  
Beaufor t  sca le ( f rom Bowditch, 1966). 

Wind 
fo rce  
(Beaufor t )  Knots Desc r ip t i ve  

Probable 
wave 
he igh t  

Sea Condi t ions i n  f t. 

0 0- 1 

1 1- 3 

2 4- 6 

3 

4 

5 

6 

7-10 

11-16 

17-21 

22-27 

Calm 

L i g h t  a i r  

L i g h t  breeze 

Gent1 e breeze 

Moderate 
breeze 

Fresh breeze 

Strong breeze 

Sea smooth and m i r r o r - l i k e  

Sca le - l i ke  r i p p l e s  w i thou t  
foam c r e s t s  

Small s h o r t  wavelets; c r e s t s  
have a glassy appearance and 
do n o t  break 

Large wave1 e ts ;  some c r e s t s  
begin t o  break; foam o f  
g l  assy appearance. Occasional 
wh i te  foam c r e s t s  

Small waves, becomi ng 1 onger; 
f a i r l y  f requent  wh i te  foam 
c r e s t s  

Moderate waves, t a k i n g  a more 
pronounced long  form; many 
wh i te  foam crests ;  there  may 
be some spray 

Large waves begin t o  form; wh i te  
foam c r e s t s  a re  more extens ive 
everywhere; there  may be some 
spray 

4 

6 

10 
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Figure 1. Track l ines  surveyed from the  R/V D. S. Jordan i n  the  eastern 
t r o p i c a l  P a c i f i c  during May 14 t h F o u 3  August 2,  1982. 
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Figure 2 .  Research ship marine mammal daily effort record. 
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Figure 3.  Research ship marine mammal sighting record. 
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F i  gure 4. Research ship mari ne mammal s i  g h t i  ng record con t inua t ion  sheet. 
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Fi gure 5 .  Vertical and hori zontal sun posi t i  on categories . 
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F igu re  6. Record o f  o f f sho re  spot ted dolphin, Stenel l a  a t tenuata (Species 
Code 2 )  encountered i n  the  eastern t r o p i c a l  P a c i f i c  dur ing May 
14 through August 2, 1982. 
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Figure  7. Record o f  spi nner dol phi n, Stenel 1 a 1 ongi r o s t r i  s (Species Code 
3 )  encountered i n  the eastern t r o p i c a l  P a c i f i c  during May 14 
through August 2 ,  1982. 
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Figure  8. Record o f  common dolphin, Delphinus delphis (Species Code 5) 
encountered i n  the  eastern t r o p i c a l  
through August 2 ,  1982. 
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Figure 9. Record o f  coastal  spotted dolphin Stenel l a  at tenuata graffmani 
(Species Code 6 )  encountered i n  t h e  eastern t r o p i c a l  P a c i f i c  
during May 14 through August 2,  1982 
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Figure 10. Record of eastern spinner d o l p h i n ,  Stenella longirostris 
(Species Code 10) encountered i n  the eastern tropical Pacif ic  
during May 14 through August 2 ,  1982. 
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Figure  11. Record o f  wh i tebe l ly  spinner dolphin, S t e n e l l a  l o n g i r o s t r i s  
(Species Code 11) encountered i n  the  eastern t r o p i c a l  P a c i f i c  
during May 14 through August 2,  1982. 
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Figure 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 o f  rough toothed dol phi n, Steno bredanensi s (Species 
Code 15)  encountered i n  t h e  easte-opical P a c i f i c  during May 
14 through August 2, 1982. 
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F igu re  14. Record o f  b o t t l  enosed dol  ph i  n,  Tursiops t runcatus (Species Code 
18) encountered i n  t h e  eastern t r o p i c a l  P a c i f i c  dur ing May 14 
through August 2, 1982. 
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Figure 15. Record o f  Risso's dolphin, Gram us griseus (Species Code 21)  

through August 2 ,  1982. 
encountered in the eastern __7 tropica m c  during May 14 
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F igu re  16. Record o f  P a c i f i c  whi te-s ided dolphin, Lagenorhynchus 
ob1 i qui  dens (Species Code 22 ) encountered i n  the  eastern 
t r o p i c a l  P a c i f i c  du r ing  May 14 through August 2, 1982. 
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Figure 1 7 .  Record o f  pygmy ki l ler  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  k i l ler  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 o f  p i l o t  whale, Globice h a l a  s p .  (Species Code 34) 
encountered i n  t h e  eastern __q_r t r o p i c a  P a c i f i c  during May 14 
through August 2, 1982. 
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Figure 20. Record o f  k i l l e r  whale, Orcinus orca (Species Code 37 )  
encountered i n  the  eastern t r o p i c a l P a c i f i c  during May 14 
through August 2,  1982. 
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Figure  21. Record of sperm whale, Physeter catodon (Species Code 46 )  
encountered i n  t h e  eastern t r o p i m i f i c  during May 14 
through August 2,  1982. 
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Figure 22. Record o f  pygmy sperm whale, Kogia brevice s (Species Code 47)  
encountered i n  the eastern t r m  -p-'fp- aci I C  dur ing  May 14 
th rough  August 2, 1982. 
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F igure  23. Record o f  dwarf sperm whale, Kogia simus (Species Code 48) 
encountered i n  t h e  eastern t r o p i c a m f i c  during May 14 
through August 2, 1982. 
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Figure  24. Record o f  beaked whale, Z i p d i i d  (Species Code 49)  encountered 
i n  t h e  eastern t r o p i c a l  
1982. 

during May 14 through August 2, 
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Figure 25. Record o f  unid. mesoplodont, Meso lodont sp. (Species Code 51) 
encountered in the eastern tropica + Pacific during May 14 
through August 2 ,  1982. 

' W  



138 

D 
0 1 I 

160' W 140' W 12OP w looa w 80 

F igu re  26. Record o f  Cuv ie r ' s  beaked whale, Z iph ius  c a v i r o s t r i s  (Species 
Code 61) encountered i n  t h e  eastern t r o p i c a l  P a c i f i c  du r ing  May 
14 through August 2, 1982. 
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Figure 27. Record o f  Rorceval , Balaenoptera sp. (Species Code 70 )  
encountered i n  the  eastern t r o p i c a l  P a c i f i c  during May 14 
through August 2, 1982. 
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Figure 28. Record of Minke whale, Balaenoptera acutorostrata (Species Code 
71) encountered i n  the eastern tropical Pacific d u r i n g  May 14 
through August 2,  1982. 
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Figure 29. Record o f  Bryde's whale, Balaenoptera edeni (Species Code 7 2 )  
encountered in the eastern tropical P a m  during May 14 
through August 2 ,  1982. 
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Figure  30. Record o f  f i n  whale, Balaenoptera physalus (Species Code 74) 
encountered i n  t h e  eastern t r o p i c a l  P a c i f i c  dur ing  May 14 
through August 2, 1982. 
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Figure  31. Record o f  blue whale, Balaeno t e r a  musculus (Species Code 75) 
encountered i n  the e a s h  P a c i f i c  during May 14 
through August 2 ,  1982. 
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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 o f  u n i d e n t i f i e d  sma 
encountered i n  the  eastern 
through August 2, 1982. 

1 whale (Species Code 78) 
t r o p i c a l  P a c i f i c  during May 14 
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Figure 35. Record of unidentified large whale (Species Code 7 9 )  
encountered in the eastern tropical Pacific during May 14 
through August 2 ,  1982. 
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Figure 36. Record o f  spotted dolphin, S t e n e l l a  at tenuata,  (Species Code 
90)  encountered i n  the  eastern t r o p i c a l  P a c i f i c  during May 14 
through August 2, 1982. 
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F i  gure 37. Record o f  uni dent i  f i e d  cetacean (Species Code 96)  encountered 
i n  the eastern t r o p i c a l  P a c i f i c  during May 14 through August 2, 
1982. 
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Figure 38. Record o f  u n i d e n t i f i e d  ob jec t  (Species Code 97) encountered i n  
the eastern t r o p i c a l  P a c i f i c  during May 14 through August 2, 
1982. 
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Record o f  u n i d e n t i f i e d  whale (Species Code 98)  encountered i n  
the eastern t r o p i c a l  P a c i f i c  during May 14 through August 2 ,  
1982. 
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