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PROCEDURES FOR SAMPLING DOLPHINS: 
A HANDBOOK FOR SHIPBOAD OBSERVERS 

A l b e r t  C. Myrick, Jr. 

Southwest Fisheries Center 
National Marine Fisheries Service, NOAA 

La Jolla, California 92038 

INTRODUCTION 

Every year, since the late 1950's when purse-seine fishing 
on dolphins to catch yellowfin tuna was first introduced, there 
has been an incidental kill of dolphins by purse seiners in the 
eastern tropical Pacific Ocean (ETP). As part of an effort to 
evaluate the biological consequences of this inadvertent "take" 
on the affected dolphin populations, biological technicians 
(observers) of the National Marine Fisheries Service (NMFS) and 
the Inter-American Tropical Tuna Commission (IATTC) accompany the 
seiner fishermen on selected cruises to collect biological 
samples and data from dolphins that are killed. Upon completion 
of each cruise, the observer delivers his samples to the NMFS 
laboratory of the Southwest Fisheries Center (SWFC) in La Jolla, 
California, for study. These samples and data are important to 
the scientific monitoring effort because they represent all of 
the life history data that NMFS scientists have to work with in 
assessing the status of these wild dolphin populations. 

Because the life history samples are studied together, it is 
vital that all samples be comparable. This requires that they be 
collected with as much uniformity as possible by all observers. 
Divergent methodologies increase the risk of sampling error. For 
example, if each observer chose his own method or equipment for 
measuring body length, a considerable variance in the data could 
result. Square measurements of a straight body axis might 
provide a true approximation of maximum length, while tape 
measurements following the curvature of the body would produce 
highly erroneous values. Conceivably, length measurements of the 
same adult taken by different methods could differ by many 
centimeters depending on the method and the equipment used. 
Because one of the criteria for distinguishing between certain 
ETP dolphin stocks is average adult length, the substantial error 
introduced by various methodologies in collecting length data 
could render the length criterion useless for stock 
discrimination. Thus, for body length measurements and for many 
other aspects of data collecting and specimen sampling, standards 
are needed to minimize procedural drift by observers. 
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T h i s  handbook was w r i t t e n  t o  provide procedural  g u i d e l i n e s  
f o r  s h i p b o a r d  o b s e r v e r s  i n  c o l l e c t i n g  d o l p h i n  o rgan  and t i s s u e  
s a m p l e s  a n d  a s s o c i a t e d  d a t a .  I t s  f o c u s  i s  on c u r r e n t  a n d  
p o t e n t i a l  s a m p l i n g  n e e d s  of t h e  SWFC and I A T T C .  The handbook 
con ta ins  a d e s c r i p t i o n  of t h e  sampling equipment and its proper  
u s e  and c a r e .  I t  c o v e r s  a number of  s a m p l i n g  s i t u a t i o n s  and 
exp la ins  t h e  p r i o r i t i e s  t h a t  must be considered i n  dec id ing  what 
s o r t  of c o l l e c t i o n  t o  make. E lemen t s  of  some o rgan  s y s t e m s  a r e  
desc r ibed  and i l l u s t r a t e d  i n  t h i s  handbook, b u t  it i s  n o t  
i n t e n d e d  a s  a c o m p l e t e  a t l a s  of d o l p h i n  anatomy. (I  have  
appended a s h o r t  r e a d i n g  l i s t  f o r  t h o s e  readers i n t e r e s t e d  i n  
more t h o r o u g h  t r e a t m e n t s  of mammalian and c e t a c e a n  anatomy.) 
F i n a l l y ,  i n c l u d e d  i n  t h e  handbook i s  a s u g g e s t e d  c o l l e c t i n g  
r o u t i n e  t h a t  m i n i m i z e s  s p e c i m e n  p r o c e s s i n g  t i m e  w i t h o u t  
s a c r i f i c i n g  sample i n t e g r i t y .  Although t h e  handbook was prepared 
w i t h t h e  o b s e r v e r  t r a i n e e  i n  mind, o t h e r s  s h o u l d  f i n d  p a r t s  of it 
u s e f u l  a l so .  I t  is indexed f o r  ready r e f e r r a l  t o  key-word top ic s .  

SAMPLING EQUIPMENT AND USE 

T h e  s a m p l i n g  equipment  described i n  t h i s  handbook i s  t h e  
equipment  t h a t  i s  r e g u l a r l y  i s s u e d  t o  o b s e r v e r s  who accompany 
tuna purse  seiners. 

Porpoise L i f e  His tory  Form 

A P o r p o i s e  L i f e  H i s t o r y  Form ( t h e  form) i s  used  t o  r e p o r t  
b i o l o g i c a l  a n d  o t h e r  f i e l d  d a t a  f o r  e a c h  d o l p h i n  c a r c a s s  
p r o c e s s e d  (F ig .  1). The form i s  your  most  i m p o r t a n t  s a m p l i n g  
t o o l .  U s e  it t o  remind  y o u r s e l f  of what  you have  and have n o t  
done i n  sampling a specimen. 

The i m p o r t a n c e  of  t h e  d a t a  c o n t a i n e d  on a comple t ed  form 
c a n n o t  be overemphas ized .  U s e d  i n  c o n c e r t  w i t h  o t h e r  r e p o r t i n g  
documents ,  such  a s  t h e  Marine Mammal S e t  Log and t h e  Marine 
Mammal S i g h t i n g  Record, t h e  form p r o v i d e s  r e s e a r c h e r s  w i t h  
i n f o r m a t i o n  n o t  o n l y  a b o u t  t h e  s t o c k ,  s e x ,  body l e n g t h ,  and 
r e p r o d u c t i v e  c o n d i t i o n  o f  t h e  sampled spec imen,  b u t  a l s o  a b o u t  
t h e  o t h e r  do lphins  a s soc ia t ed  w i t h  it, and where, when, and under 
what cond i t ions  they  w e r e  toge ther .  When f i n a l l y  completed a t  t h e  
l ab ,  t h e  form v i r t u a l l y  becomes t h e  b i o l o g i c a l  specimen t h a t  t h e  
researchers a n a l y z e .  For  t h a t  r e a s o n ,  it is  i m p e r a t i v e  t h a t  a l l  
o b s e r v e r s  c o m p l e t e  t h e  form i n  t h e  same way, w i t h  a s t r i c t  
u n d e r s t a n d i n g  of  what  each  i t e m  c a l l s  f o r  and how t o  r e spond  t o  
i t s  requirements.  

1. Guidel ines  f o r  Completing t h e  Form 

T h e  form c o n s i s t s  of  two s e c t i o n s :  t h e  i n - f i e l d  s e c t i o n  ( t h e  
uppe r  h a l f )  and t h e  i n - l a b  s e c t i o n  ( l o w e r  h a l f ) .  You s h o u l d  
complete t h e  i n - f i e l d  h a l f  of t h e  form wi th  a soft-lead pencil t o  
r e c o r d  t h e  f i e l d  d a t a  f o r  each  specimen p rocessed .  Each i t e m  o f  
t h e  i n - f i e l d  s e c t i o n  i s  f o l l o w e d  by a l i n e  w i t h  non-coded and 
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I I l l l n  I I I I I n  
33 

I N 2  I I I I I I 
LAB 12 13 20 26 27 

TOTAL WEIGHT (gm) L GONAD w/epi (gm) L GONAD W / O  epi (gm) 

PORPOISE N O M  FORM 88 129 
NMFS 11 82 

CR.# A J  
I 4 

I l l  I I n -  
34 40 
R GONAD w/epi (gm) 

I I I l l n  I I I I  I n  
41 47 48 Ln(rnrn) I S G  I E 53 54 56 57 

R GONAD w/o epr (gm) ' RIGHTTESTIS ~ EL GLG'S C L  

1 1 1 1 1  I I 
58 I 60 I 62 64 66 

CA(L) CA(R) C L  DIAMS (mm) 
CARD 

I n  I I I I I I I I I  3 I 1 1 1 1 1 l l l l 1 1  I ,  
68 F O ~ L .  71 1 (73 2 175 3 177 4 (79 5 1 2  13 6 15 1 (17 2 I 19 3 121 4 123 5 125 6 27Tota, 

DIAM. (mm) C.A. I N  L E F T  OVARY C.A. IN RIGHT OVARY CORP : ( C A + C L l  

Figure 1. Porpoise Life History Form 

I m  1 1 1 i 1 1  
"TUBULE 32 33 39 
DIAM (mrn) PREG, FETUS WEIGHT (gm) 



4 

coded d i v i s i o n s  (see F i g .  1). Only non-coded r e s p o n s e s  s h o u l d  
be made i n  t h e  f i e l d .  A l l  cod ing  and c o m p l e t i o n  o f  t h e  i n - l a b  
s e c t i o n  o f  t h e  form i s  done by t e c h n i c i a n s  a t  t h e  La J o l l a  
Laboratory. To ensure t h a t  o t h e r  persons w i l l  have no d i f f i c u l t y  
i n  reading your records,  you should p r i n t  a l l  d a t a  and a l l  names 
and words (except  compass d i r e c t i o n s  and dates) i n  unabbreviated 
form. For  example,  p r i n t  and s p e l l  o u t  l l S t e n e l l a  ---_--__ __-______ a t t e n u a t a 1 I  
i n s t e a d  of  u s i n g  l l S .  a t t e n u a t a V 1 ;  s p e l l  o u t  l l female l l  r a the r  t h a n  
us ing  l l f l l  o r  t h e  b i o l o g i c a l  symbol f o r  female. 

I f  you make an  e n t r y  e r r o r ,  do n o t  erase; l i n e  t h r o u g h  t h e  
e r r o r  w i t h  a s i n g l e  l i n e  and a d d t h e  c o r r e c t  d a t a b e s i d e  o r  above 
it. Records  of e r r o r s  a r e  o f t e n  u s e f u l  t o  d a t a  e d i t o r s  and 
r e sea rche r s  i n  r e c t i f y i n g  cases  of mixed-up specimens o r  data .  

You s h o u l d  respond t o  a l l  i t e m s  i n  t h e  i n - f i e l d  s e c t i o n  of  
t h e  form a p p r o p r i a t e  t o  t h e  spec imen t h a t  you a r e  p r o c e s s i n g .  
T h i s  means,  f o r  i n s t a n c e ,  t h a t  i f  t h e  spec imen i s  a male ,  
responses  a r e  requi red  f o r  a l l  non-sex dependent i t e m s ,  such a s  
l l S P E C I E S / S T O C K , l l  'IHEAD,I1 and IITOTAL LENGTH ( c m . )  ,I1 and f o r  t h e  
male-dependent i t e m  l lTESTIS,ll  bu t  female-dependent i t e m s ,  such a s  
" O V A R I E S  & UTERUS,l1 " L A C T A T I N G  ?,I1 o r  l lFETUS, l l  s h o u l d  be l e f t  
blank. 

T h e  only s i t u a t i o n  i n  w h i c h  you would n o t  r e spond  t o  a l l  
a p p r o p r i a t e  i t e m s  on t h e  form i s  when you c o l l e c t  t h e  whole 
c a r c a s s .  I f  you c o l l e c t  t h e  c a r c a s s  b e c a u s e  t h e r e  a r e  more 
c a r c a s s e s  than  you can measure and phys ica l ly  sample w i t h i n  t h e  
t i m e  l i m i t s  s e t  by t h e  s k i p p e r ,  f i l l  i n  o n l y  l i n e s  one,  three,  
and f o u r  of  t h e  form,  p l u s  t h e  i t e m  l lCARCASS.l l  I f ,  however ,  you 
c o l l e c t  a c a r c a s s  b e c a u s e  of some s p e c i a l  r e q u e s t  o r  s t a n d i n g  
r e q u i r e m e n t  and you have  t h e  t i m e ,  you s h o u l d  measure  t o t a l  
l e n g t h ,  t a k e  a j a w  s ample  c o n t a i n i n g  t e e t h ,  and f i l l  i n  t h e  t o p  
f i v e  l i n e s  o f  t h e  form,  p l u s  t h e  i t e m s  llTEETH1l and l lCARCASS.l l  
(The t o o t h  sample is taken i n  t h e  l a t t e r  ca se  t o  ensure t h a t  t h e  
spec imen w i l l  be r e p r e s e n t e d  by a t  l e a s t  a t o o t h  sample  i f  t h e  
c a r c a s s  becomes l o s t  a f t e r  t h e  c o n t e n t s  of t h e  s h i p ' s  w e l l s  a r e  
unloaded i n  port .)  

2 .  Explanation of t h e  Data I t e m s :  De f in i t i ons  and Responses 

The i n - f i e l d  i t e m s  a r e  e x p l a i n e d  below i n  t h e  o r d e r  t h a t  t h e y  
appear on t h e  form. I t e m  t i t l e s  a r e  l i s t e d  exac t ly  a s  they  appear 
on t h e  form,  f rom l e f t  t o  r i g h t ,  t o p  t o  bo t tom,  e x c e p t  f o r  my 
no te s  enclosed i n  b racke t s  (see Fig. 1). 

CR.# [ c r u i s e  number] 
T h i s  i t e m  asks  f o r  t he  unique c r u i s e  number t h a t  i d e n t i f i e s  

your  c r u i s e .  A c r u i s e  number  i s  a s s i g n e d  s e q u e n t i a l l y  t o  e a c h  
observer-accompanied c r u i s e  by t h e  NMFS San Diego F i e l d  O f f i c e .  
The c r u i s e  number is usua l ly  t r a n s m i t t e d  t o  t he  observer  by r a d i o  
s h o r t l y  a f t e r  t h e  s e i n e r  l e a v e s  home p o r t  b e c a u s e  o f  t h e  
u n c e r t a i n t y  of  d e p a r t u r e  t i m e s  and t h e  need  t o  p r e s e r v e  t h e  
chronology of c r u i s e  numbers. 
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SPECIMEN # [specimen number] 

The specimen number consists of a unique three-letter group, 
followed by a four-digit number. The three-letter group is 
assigned to you permanently by N M F S  when your observer training 
is completed. You will assign the four-digit number to a 
specimen, but the number is not a valid specimen number without 
your three-letter prefix. If you are assigned letters ABC and on 
your first cruise you process your first carcass, you will assign 
it specimen number ABC0001. If you process a second specimen on 
your first cruise, you will assign it specimen number ABC0002, 
and so on. On your next cruise in which there is mortality, the 
first specimen that you process will receive ABC and the next 
four-digit number following the number that you assigned last on 
your first cruise. In this way every processed specimen is 
represented by a unique field number, and because letter groups 
are different for each observer, no two specimens should have the 
same specimen number. 

You should assign a specimen number to a specimen after you 
have processed it and have filled in at least the first five 
lines of the form for the specimen. You should also assign a 
specimen number to a carcass that you have collected whole and 
tail-tagged, i.e. secured a cable tie bearing specimen 
identification to the base of the tail (tail-stock) just in front 
of the flukes. In this case, you must also copy onto the upper 
left corner of the form any other identification number on the 
carcass's tail-tag. 

SPECIES/STOCK 

For this item, you should print the full scientific name 
(genus and trivial) and stock name according to the established 
field criteria. If you are uncertain about the stock 
identification, the scientific name should be followed by the 
word Wnidentifiedl' and you should try to take photographs of the 
specimen. Because species and stock identifications are based 
primarily on observations of the school composition, your entry 
for this item should be one of the names that you have provided 
on other reporting documents for the same set on the school. 

SEX 

Print out in full either llmalell or llfemalell in response to 
the implicit question: llWhich sex is this specimen?" Be sure 
that you understand the procedure for determining the sex of a 
specimen. It is described below under "EXTERNAL ANATOMY ITEMS." 
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DATE (YR/MO/DAY) 

T h i s  i t e m  refers  t o  t h e  y e a r ,  month, and day i n  w h i c h  t h e  
spec imen was k i l l e d .  You s h o u l d  i n d i c a t e  t h e  y e a r  w i t h  f o u r  
d i g i t s ,  t h e  a b b r e v i a t e d  name of  t h e  month,  and t h e  day o f  t h e  
month i n d i c a t e d  w i t h  two d i g i t s .  For  example,  f o r  a spec imen 
k i l l e d  on 2 January 1987,  your e n t r y  should read: 111987/Jan/02.11 

SET # [set number] 

Each t i m e  t h e  n e t  i s  !!let go,"  i.e. t h e  s k i f f  w i t h  n e t  
c o n n e c t e d  is  l aunched  from t h e  s t e r n  of  t h e  s e i n e r ,  a se t  i s  
c o n s i d e r e d  t o  h a v e  o c c u r r e d .  O n  e v e r y  c r u i s e ,  e a c h  s e t ,  
r e g a r d l e s s  of  w h e t h e r  it i s  a "mar ine  mammal set," is numbered 
s e q u e n t i a l l y  b e g i n n i n g  w i t h  t h e  number 001 .  I f ,  f o r  i n s t a n c e ,  
your  f i r s t  s e t  was a s c h o o l - f i s h  s e t ,  your  second set  was a 
marine mammal set t h a t  involved no m o r t a l i t y ,  and your t h i r d  set  
r e s u l t e d  i n  1 2  spec imens  f o r  p r o c e s s i n g ,  t h e  form f o r  each 
specimen processed should have 1100311 entered  f o r  t h i s  i t e m .  

P O S I T I O N  (LAT/LONG) 

Fo r  t h i s  i t e m ,  f u r n i s h  t h e  c o o r d i n a t e s ,  i n  d e g r e e s  and 
m i n u t e s ,  o f  t h e  s e t  i n  which  t h e  spec imen b e i n g  p r o c e s s e d  w a s  
taken. For example, i f  t h e  coord ina tes  of t h e  marine mammal set 
w e r e  1 4  d e g r e e s  3 0  m i n u t e s  n o r t h ,  1 2 0  d e g r e e s  1 5  m i n u t e s  w e s t ,  
you would e n t e r  11140 301N/1200 151W11 next  t o  t h i s  i t e m .  

QUAD [quadrant]  

T h i s  i t e m  a s k s  you f o r  t h e  q u a d r a n t  of  t h e  hemisphe re  i n  
wh ich  t h e  s e t  was made. For  t h e  e a s t e r n  t r o p i c a l  Pac i f i c ,  t h e  
c o r r e c t  response f o r  sets made above t h e  equator  would be (IN/W,I f  

and f o r  sets below the  equator  it would be " S / W . "  

TOTAL LENGTH ( c m . )  

B a s i c  spec imen d a t a  i n c l u d e  a t o t a l  body l e n g t h  of  t h e  
ca rcas s ,  rounded t o  t h e  n e a r e s t  whole c e n t i m e t e r .  For example, i f  
t h e  specimen w e r e  138 .4  c m  long, you would e n t e r  11138;11 i f  it 
w e r e  159.5 c m  l o n g ,  you would e n t e r  11160.11 See I1Measuring 
Devices1! for i n s t r u c t i o n s  on making t h e  body l eng th  measurement. 
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(SPOTTED ONLY) 
COLORATION 

Among t h e  d o l p h i n  s t o c k s  i n v o l v e d  i n  t h e  y e l l o w f i n  t u n a  
f i s h e r y ,  only s p o t t e d  dolphins  undergo s e v e r a l  d i s t i n c t  changes 
i n  p i g m e n t a t i o n  ( c o l o r  p h a s e s )  a s  t h e y  mature .  T h e  s t a g e s  a r e  
c l a s s i f i e d  as: 1. n e o n a t e  ( d a r k  cape ,  w h i t e  v e n t r a l l y  and 
l a t e r a l l y ,  w i t h  t o t a l  body l e n g t h  unde r  1 0 0  c m ) ,  2 .  two- tone  
( s i m i l a r  t o  n e o n a t e ,  b u t  o v e r  1 0 0  c m  and g r a y e r  v e n t r a l l y  t h a n  
t h e  n e o n a t e ) , 3 .  s p e c k l e d  ( s p o t t e d  v e n t r a l l y  and l a t e r a l l y ) ,  4 .  
mot t led  ( v e n t r a l  and l a t e r a l  s p o t s  touching and merging, d o r s a l  
s p o t t i n g ) ,  a n d  5. f u s e d  ( v e n t r a l  a n d  l a t e r a l  f i e l d s  g r a y  
monotone, s p o t s  d o r s a l l y ) .  U s e  one of  t h e s e  c l a s s i f i c a t i o n s  i n  
t h e  b l ank .  Complete  t h i s  i t e m  o n l y  i f  you are p r o c e s s i n g  a 
s p o t t e d  d o l p h i n ,  _____-___-_______ S t e n e l l a  a t t e n u a t a .  Leave t h i s  i t e m  b l a n k  f o r  
any o t h e r  spec ies .  

LACTATING? 

This  i s  a sex-dependent i t e m  and you should complete t h i s  
b l a n k  w i t h  a "yes" o r  a %o1I only i f  t h e  s e x  o f  t h e  spec imen 
i s  female. The i t e m  asks: "When you checked t h e  mammaries,  was 
t h e  f e m a l e  l a c t a t i n g ? "  The t w o - s t e p  t e s t  f o r  l a c t a t i n g  i s  
described below under EXTERNAL ANATOMY ITEMS. To l eave  t h i s  i t e m  
blank when t h e  specimen is a female means t h a t  you d i d  no t  check 
f o r  l a c t a t i n g .  (So, d o n l t  u n l e s s  you d i d n ' t ! )  

FETUS: SEX 

Complete  t h i s  b l a n k  by p r i n t i n g  t h e  s e x  of  t h e  p r e g n a n t  
female 's  f e t u s  only i f  t he  f e t u s  is 2 5  c m  o r  more i n  l eng th  and 
you discard it. I n  o t h e r  cases ,  no response is  required.  Fetuses  
less than  2 5  c m  long are no t  sexed o r  measured i n  t h e  f i e l d ,  bu t  
a r e  c o l l e c t e d  wi th  t h e  reproduct ive t r a c t  of t he  pregnant female 
(see note  a t  bottom of i n - f i e l d  s e c t i o n  of form, Fig. 1). 

[FETUS]  LENGTH ( c m . )  

I n  t h i s  b l a n k ,  you s h o u l d  e n t e r  t h e  t o t a l  body l e n g t h  
measurement of t h e  pregnant female 's  f e t u s ,  t o  t h e  n e a r e s t  whole 
cent imeter ,  only i f  the  f e t u s  is 2 5  c m  o r  more i n  l eng th  and you 
discard it. I n  o t h e r  cases ,  no response is  required.  

COLLECTED? : TEETH 

You s h o u l d  c o l l e c t  e i g h t  t o t e n  t e e t h  f r o m t h e  m i d d l e  o f t h e  
t o o t h  row of t h e  l e f t  mandible (i.e. t h e  l e f t  lower j a w ) .  Answer 
"yes" i f  you c o l l e c t  t h e  t e e t h ;  o t h e r w i s e  answer  lcno.ll A jaw 
sample conta in ing  t e e t h  should be c o l l e c t e d  s e p a r a t e l y  when t h e  
head i s  c o l l e c t e d  o r  when a c a r c a s s  i s  c o l l e c t e d  b e c a u s e  of  
s p e c i a l  o r  s tanding  i n s t r u c t i o n s .  
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[ co l l ec t ed? :  3 TESTIS 

A r e s p o n s e  t o  t h i s  i t e m  i s  r e q u i r e d  o n l y  i f  t h e  spec imen 
t h a t  you a r e  p r o c e s s i n g  i s  male  and you do n o t  c o l l e c t  t h e  
carcass .  I f  t h e  specimen is male, t h e  proper  response is llyesll i f  
you c o l l e c t  t h e  r i g h t  t es t i s  o r  llnoll i f  you do not.  

[ co l l ec t ed? : ]  OVARIES & UTERUS 

T h i s  i t e m  r e q u i r e s  a I1yes1l o r  llnoll r e s p o n s e  o n l y  i f  t h e  s e x  
of  t h e  spec imen  is  f e m a l e  and t h e  c a r c a s s  is n o t  c o l l e c t e d .  A 
Ilyesll r e s p o n s e  i n d i c a t e s  t h a t  you c o l l e c t e d  t h e  e n t i r e  
reproduct ive  t r a c t .  

[ co l l ec t ed? : ]  FETUS 

T h i s  i t e m  a s k s :  " D i d  you c o l l e c t  a f e tus? l l  You s h o u l d  
r e spond  o n l y  if t h e  a d u l t  spec imen is  f e m a l e  and a f t e r  you 
i n s p e c t  t h e  u t e r u s  from t h e  o u t s i d e  t o  t r y  t o  a s c e r t a i n  t h e  
p r e s e n c e  o r  a b s e n c e  of  a f e t u s .  A l lyesl l  t o  t h i s  i t e m  i n d i c a t e s  
t h a t  you o b s e r v e d  ( t h r o u g h  t h e  u t e r i n e  w a l l )  o r  f e l t  w h a t  you 
i n t e r p r e t e d  t o  be a f e t u s ,  t h a t  it was l ess  t h a n  2 5  c m  l o n g ,  and 
t h a t  you c o l l e c t e d  it a l o n g  w i t h  t h e  r e p r o d u c t i v e  t r a c t .  A I1nog1 
r e s p o n s e  i n d i c a t e s  t h a t  you d i d  n o t  c o l l e c t  a f e t u s  a l t h o u g h  it 
d o e s  n o t  n e c e s s a r i l y  mean t h a t  no f e t u s  was p r e s e n t .  ( C u r r e n t  
r e q u i r e m e n t s  i n s t r u c t  t h a t  a l l  f e t u s e s  2 5  c m  o r  more i n  l e n g t h  
s h o u l d  be s e x e d ,  measured,  and d i s c a r d e d . )  A t h i r d  r e s p o n s e  t o  
t h i s  q u e s t i o n  may be a q u e s t i o n  mark. A q u e s t i o n  mark i n d i c a t e s  
t h a t  you checked, b u t  t h a t  you w e r e  n o t  a b l e  t o  c o n f i r m  t h e  
p r e s e n c e  o r  a b s e n c e  of a f e t u s .  Caution: Do n o t  open t h e  u t e r u s  
t o  l o o k  f o r  a f e t u s  u n l e s s  you a r e  c e r t a i n  t h a t  it is 2 5  c m  o r  
more i n  l e n g t h .  A s m a l l  embryo may be l o s t  t h r o u g h  t h e  opening  
t h a t  you make. A n  unpunctured  u t e r u s  e n s u r e s  t h a t  i t s  c o n t e n t s  
a r e  c o l l e c t e d  i n t a c t .  

[ co l l ec t ed :? ]  STOMACH 

T h i s  i t e m  r e q u i r e s  a I1yesl1 o r  llnoll answer  t o  t h e  q u e s t i o n :  
" D i d  you c o l l e c t  t h e  s tomach from t h i s  c a r c a s s ? 1 1  Do n o t  l e a v e  
t h i s  i t e m  blank u n l e s s  you c o l l e c t  t h e  carcass .  

[ co l l ec t ed :? ]  HEAD 

I f  t h e  c a r c a s s  is not  c o l l e c t e d ,  t h i s  i t e m  r e q u i r e s  a llyesll 
o r  llnoll answer  t o  t h e  q u e s t i o n :  " D i d  you c o l l e c t  t h e  head?I1 
Leave t h e  i t e m  b l a n k  o n l y  i f  you c o l l e c t  t h e  c a r c a s s .  I f  you 
c o l l e c t  t h e  head, you should c o l l e c t  a jaw sample sepa ra t e ly .  
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[co l lec ted :?]  CARCASS 

I f  you c o l l e c t  t h e  ca rcas s ,  you should answer t h i s  i t e m  w i th  
a l lyes;l l  o t h e r w i s e  a n s w e r  w i t h  a llno.lt Do n o t  l e a v e  t h i s  i t e m  
blank. I f  you c o l l e c t  t h e  c a r c a s s  f o r  purposes o t h e r  t h a n  t o  save 
t i m e ,  you should c o l l e c t  a jaw sample separa te ly .  

[ co l l ec t ed? :  3 MAMMARY GLAND 

I f  t h e  spec imen is  f e m a l e ,  t h i s  i t e m  s h o u l d  have e i t h e r  a 
l lyesll  o r  a llnotl r e s p o n s e  depending  on w h e t h e r  you c o l l e c t  a 
t i s s u e  sample from the  mammaries. No response is requi red  i f  t h e  
specimen is male, o r  i f  you c o l l e c t  t h e  carcass .  

[co l lec ted? :  3 M I L K  

I f  t h e  spec imen is  n o t a l a c t a t i n g  f e m a l e ,  o r  i f  y o u c o l l e c t  
t h e  c a r c a s s ,  you need  n o t  respond t o  t h i s  i t e m .  O t h e r w i s e ,  a 
Ityes1l o r  %otl answer t o  t h e  question: " D i d  you t a k e  a m i l k  sample 
from t h e  mammaries?11 is necessary.  

[ co l l ec t ed? : ]  PARASITES 

T h i s  i t e m  s h o u l d  n o t  be  l e f t  b l a n k  u n l e s s  you c o l l e c t  t h e  
c a r c a s s .  You s h o u l d  p r o v i d e  a I1yesO o r  IInoII a n s w e r  t o  t h e  
q u e s t i o n :  @ ! D i d  you c o l l e c t  any p a r a s i t e  f rom any p a r t  o f  t h e  
carcass?lI 

[ co l l ec t ed? :  3 BLOOD 

T h i s  i t e m  a s k s :  " D i d  you t a k e  a b lood  sample?I1 You s h o u l d  
r e spond  w i t h  e i t h e r  a I1yes1I o r  a llno.ll D o  n o t  l e a v e  t h i s  i t e m  
blank u n l e s s  t h e  c a r c a s s  is c o l l e c t e d  and blood is no t  c o l l e c t e d  
from it sepa ra t e ly .  

PHOTOS? ROLL # FRAME(S) # 

These three i t e m s  a r e  concerned w i t h  t h e  quest ion:  " D i d  you 
take photographs of t h i s  specimen and, i f  so, how many exposures 
w e r e  t a k e n  and what  was t h e  number used  t o  i d e n t i f y  t h e  r o l l  o f  
f i l m ? t 1  The i t e m  t lPHOTOS1l must  be answered  w i t h  a I1yesl1 o r  a 
llno.ll I f  y o u r  r e s p o n s e  t o  PHOTOS is  I1no,l1 do  n o t  r e spond  t o  t h e  
fo l lowing  two i t e m s .  I f  it is llyes,ll t h e n  you should f u r n i s h  t h e  
r o l l  i d e n t i f i c a t i o n  and t h e  numbers o f  f r a m e s  exposed.  No 
r e s p o n s e  t o  these i t e m s  s h o u l d  be made i f  you c o l l e c t  t h e  
carcass. 
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COLOR PATTERN [sketch] & DORSAL FIN [trace]: 

To decrease processing time per specimen and maximize 
sample volume, sketches are not required for spotted dolphins and 
only the outline of the ventral hump, dorsal fin, and color 
pattern is required for spinner dolphins. If you are working up 
a spinner dolphin, your instructions may also require you to 
trace the dorsal fin on the back of the form (see EXTERNAL 
ANATOMY ITEMS for procedure). 

If you have plenty of time, you may use the sketch outline 
to illustrate features of interest, such as scarring, unusual 
pigmentation patterns, or points of injury. Although not a 
required part of processing, the use of the sketch in this way 
frequently has proven u s e f u l  to researchers in the past. If you 
collect the carcass, do not respond to this item. 

BASIS FOR STOCK ID: 

This item asks you for the criteria that you used to 
determine the stock to which the carcass being processed belongs. 
The criteria used should emphasize the general appearance of the 
adults in the school from which the carcass came. In cases where 
it is obvious that a school consists of animals of a single 
stock, identification is usually straightforward. However, in 
cases where it appears that more than one form of the same 
species is represented, you should include in your evaluations 
such criteria as homogeneity or heterogeneity of behavior between 
groups in the encircled school. 

In any case, the carcass that you are processing should 
belong to one of the stocks that you identified from observations 
of the school. You should make clear whether you have identified 
the carcass strictly according to your observations of the 
school, without considering the characteristics exhibited by the 
carcass. If you collect the carcass and do not identify the 
specimen, leave this space blank. 

Measuring Devices 

1. Sticks 

Two, two-meter measuring sticks and one pair of moveable 
caliper jaws (Fig. 2 )  may be included in your equipment package 
for measuring total body lengths of carcasses and for providing 
scale in photographs of single carcasses. 

Care 

The sticks are constructed of wood and vulnerable to 
breakage and warpage. You should use special care in handling and 
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B 

Figure 2. A. Measuring sticks and moveable caliper jaws 
positioned for calibrating calipers. Arrow at A indicates where 
the measurement should be read. Arrows from B indicate position 
of setscrews for locking or adjusting the jaws. B. Taking a 
dolphin's body length measurement with a measuring stick. One 
caliper jaw is in the tail notch and the other one is at the tip 
of the upper jaw. 
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s t o r i n g  t h e m .  To minimize warpage, keep them dry  and l u b r i c a t e d  
w i t h  s i . l i c o n e  s p r a y  ( i n c l u d e d  i n  your  equipment  package ) .  And, 
w h e t h e r  a t  t h e  workup s i t e  o r  t h e  s t o r a g e  a r e a ,  l a y  ( o r  s t o r e )  
them f l a t  when they  are no t  i n  use. 

M e t r i c  Measurement 

T h e  s t i c k s  a r e  marked  i n  i n c h e s  on  o n e  s i d e  a n d  i n  
c e n t i m e t e r s  on t h e  r e v e r s e  s i d e .  Measurements  must  be made i n  
c e n t i m e t e r s ,  s o  it is  i m p o r t a n t  t o  c u l t i v a t e  t h e  h a b i t  of  
consciously checking which side of t h e  s t i c k  you a r e  reading. On 
t h e  m e t r i c  s i d e  of  most  s t i c k s ,  t h e  numbers go up t o  1 0 0  c m  and 
begin over  again a t  one. Thus, t h e  number a t  110  c m  is only l g l O . g l  
F a i l u r e  t o  no te  t h a t  t h e  f i r s t  100  cen t ime te r s  has  been t r a v e r s e d  
dur ing  c a r c a s s  measurements could l ead  t o  records  of remarkably 
short-bodied animals.  

C a l i b r a t i n g  t h e  Cal iper  J a w s  Between Sets 

Both c a l i p e r  jaws a r e  moveable and the  one n e a r e s t  t h e  zero 
end of  t h e  s t i c k  t h a t  r e m a i n s  s t a t i o n a r y  d u r i n g  measurements ,  
( t h e  " s t a t i o n a r y "  j aw)  may come o u t  of c a l i b r a t i o n  b e c a u s e  of  a 
l oose  setscrew, a sudden j o l t  i n  t r a n s i t  between decks,  o r  during 
s t o r a g e ,  s i m p l y  t h r o u g h  v i b r a t i o n s  from t h e  b o a t .  To e n s u r e  
t h a t  measurements  w i t h  t h e  s t i c k  a r e  a c c u r a t e ,  you s h o u l d  
r eca l ib ra t e  t h e  s t a t i o n a r y  jaw at the workup site b e f o r e  
process ing  specimens from a set. 

Begin c a l i b r a t i o n  by p l a c i n g  t h e  s t i c k  w i t h o u t  j a w s  ( t h e  
f i r s t  s t i c k )  on t h e  deck,  met r ic  s ide  up. P l a c e  t h e  s t i c k  t o  be 
c a l i b r a t e d  ( the second s t i c k )  p a r a l l e l  t o  t h e  f i r s t  s t i c k  so  t h a t  
t h e  z e r o  e n d s  o f  b o t h  s t i cks  a r e  i n  t h e  same d i r e c t i o n  and b o t h  
c a l i p e r  j a w s  o f  t h e  second s t i c k  e x t e n d  a t  a r i g h t  a n g l e  a c r o s s  
t h e  m e t r i c  s c a l e  of  t h e  f i r s t  s t i c k  (F ig .  2 A ) .  W h i l e  k e e p i n g  t h e  
two s t i c k s  p a r a l l e l ,  s l i d e  t h e  n o n - s t a t i o n a r y  c a l i p e r  jaw (i.e. 
t h e  jaw f a r t h e s t  f rom t h e  z e r o  end o f  t h e  s t i c k )  t o  t h e  2 0 - c m  
mark of  t h e  f i r s t  s t i c k  and t o  t h e  1 0 - c m  mark o f  t h e  second 
s t i c k .  The f i r s t  s t i c k  s h o u l d  now e x t e n d  1 0  c m  i n  t h e  zero-end 
d i r e c t i o n  beyond t h e  second s t i c k .  T i g h t e n  t h e  setscrew of  t h e  
n o n - s t a t i o n a r y  jaw. Now, move t h e  s t a t i o n a r y  jaw t o  t h e  1 0 - c m  
mark of t h e  first s t i c k  and t i g h t e n  i t s  setscrew. C a l i b r a t i o n  of 
t h e  second s t i c k  should be complete and t h e  s t i c k  ready f o r  use. 

As a t e s t ,  l o o s e n  t h e  setscrew on t h e  n o n - s t a t i o n a r y  j aw,  
s l i d e  t h e  jaw along t h e  s t i c k  t o  its 3 5 - c m  mark, and t i g h t e n  t h e  
setscrew. Place  t h e  two jaws ac ross  t h e  m e t r i c  s c a l e  of t h e  first 
s t i c k .  I f  t h e  s t a t i o n a r y  jaw of  t h e  second s t i c k  i s  c a l i b r a t e d  
c o r r e c t l y ,  t h e  d i s t a n c e  showing between the  two jaws on t h e  first 
s t i c k  should be 35 c m .  
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Taking Body-length Measurements 

The t o t a l  body l e n g t h  measurement  may be t a k e n  w i t h  t h e  
c a r c a s s  r e s t i n g  s l i g h t l y  on i t s  r i g h t  s i d e  on t h e  deck. The long 
a x i s  of  t h e  body s h o u l d  be s t r a i g h t .  The l o w e r  y a w  u s u a l l y  
e x t e n d s  f a r t h e r  f o r w a r d  t h a n  t h e  t i p  of  t h e  uppe r  j aw ,  b u t  
d e s p i t e  t h i s  common l l u n d e r b i t e , l l  s t a n d a r d  t o t a l  body l e n g t h  
measurement  is made from t h e  t i p  o f  t h e  upper jaw t o  t h e  c a u d a l  
notch of t h e  f l u k e s  a t  midline.  

To measure t h e  c a r c a s s  w i t h  t h e  s t i c k ,  p l a c e  t h e  s t i c k  above 
t h e  m i d l i n e  of  t h e  l o n g  a x i s  of t h e  body, p a r a l l e l  t o  t h e  deck,  
w i t h  t h e  zero-end p o i n t i n g  p o s t e r i o r l y .  Loosen t h e  setscrew of  
t h e  non-stat ionary jaw, p l ace  t h e  s t a t i o n a r y  jaw i n t o  t h e  notch 
between t h e  t a i l  f l ukes ,  and s l ide  t h e  non-stat ionary jaw along 
t h e  s t i c k  t o  t h e  a n t e r i o r  t i p  of t h e  uppe r  jaw of  t h e  spec imen 
(Fig. 2B).  Af t e r  checking t o  make s u r e  t h a t  t h e  s t i c k  is p a r a l l e l  
t o  t he  deck and t h a t  t h e  c a l i p e r  jaws a r e  no t  c losed  toward each 
o t h e r  s o  t i g h t l y  t h a t  t h e  body i s  b e i n g  b e n t ,  t i g h t e n  t h e  
setscrew of t h e  non-stat ionary jaw and remove t h e  s t i c k  from t h e  
carcass .  Read the  measurement from t h e  m e t r i c  s ide of t h e  s t i c k ,  
round o f f  t o  t h e  n e a r e s t  whole c e n t i m e t e r ,  and record  t h e  number 
next  t o  TOTAL LENGTH ( c m . )  on t h e  form. 

When you a r e  measu r ing  a c a r c a s s  c l o s e  t o  o r  more t h a n  two 
meters i n  length ,  which is not  uncommon, begin by fo l lowing  t h e  
same procedure as described above. The non-stat ionary jaw w i l l  
n o t  r e a c h  t o  t h e  t i p  of t h e  uppe r  jaw,  s o  move it t o  a p rominen t  
landmark, such a s  t h e  a n t e r i o r  margin of t h e  melon. B e  s u r e  t h a t  
t h e  measurement  i s  a s  s q u a r e  a s  p o s s i b l e ;  t h e n  t i g h t e n  t h e  
setscrew, t u r n  t h e  s t i c k  t o  t h e  m e t r i c  s i de ,  t a k e  t h e  r e a d i n g  
w i t h o u t  r o u n d i n g  o f f ,  and w r i t e  t h e  number down. Now, move t h e  
s t a t i o n a r y  c a l i p e r  jaw t o  t h e  p o i n t  where your first measurement 
ended  and s l i d e  t h e  n o n - s t a t i o n a r y  jaw o u t  t o  a p o i n t  even w i t h  
t h e  t i p  of t h e  uppe r  jaw of t h e  specimen.  T i g h t e n  t h e  setscrew, 
t a k e  t h e  reading without  rounding o f f ,  and add t h e  first reading 
t o  t h e  second. Now, round o f f  t o  t h e  n e a r e s t  whole c e n t i m e t e r  and 
e n t e r  t h i s  number on t h e  TOTAL LENGTH ( c m . )  blank. 

2 .  Other Devices 

You may be i s s u e d  equipment  o t h e r  t h a n  measu r ing  s t i c k s  
w i t h  which t o  t a k e  l e n g t h  measurements .  F l e x i b l e  t a p e s  w i t h  
v a r i o u s  a c c e s s o r i e s  t h a t  p e r m i t  s q u a r e  measurements  have  been 
used.  They have  s e v e r a l  a d v a n t a g e s  o v e r  s t icks :  1) t h e y  a r e  
compact  and e a s i l y  t r a n s p o r t e d ,  2 )  t h e y  a r e  less v u l n e r a b l e  t o  
damage, and 3 )  t h e y  do n o t  r e q u i r e  r e c a l i b r a t i n g  b e t w e e n  sets. 
T h e i r  main d i s a d v a n t a g e  i s  t h a t  t h e y  a r e  f l e x i b l e  and may 
c o n s i s t e n t l y  s a g  a b i t  d u r i n g  measur ing .  T h i s  r e q u i r e s  t h e  
m e a s u r e r e r  t o  t a k e  s p e c i a l  c a r e  t h a t  t h e  t a p e  is  t a u t  and 
p a r a l l e l  t o  t h e  deck. Because of t h e  problem of  t a p e  s a g ,  it is  
best t o  use  a r i g i d  measuring s t i c k  whenever poss ib le .  
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Labels,  Cable T i e s ,  and Labeling 

Among y o u r  s u p p l i e s  w i l l  be s e v e r a l  hundred l a b e l s  ( t a g s ) ,  
a p p r o x i m a t e l y  6 x 1 2  c m ,  w i t h  m e t a l  e y e l e t s  f o r  accommodat ing 
t i e s  which a r e  used  t o  a t t a c h  t h e  l a b e l s  t o  samples .  The l a b e l s  
are s p e c i a l l y  cons t ruc ted  t o  resist t e a r i n g ,  d e t e r i o r a t i o n ,  and 
d i s s o l u t i o n .  Each may a l r e a d y  have a s t r i n g  i n  t h e  e y e l e t ,  b u t  
b e c a u s e  s t r i n g  adds  k n o t - t y i n g  t o  t h e  problem of a t t a c h i n g  a 
l a b e l ,  r ib - lock  cab le  t ies ,  a l s o  found i n  your equipment package, 
a r e  now used. I f  you remove a l l  of t h e  s t r i n g s  be fo re  you reach 
t h e  f i s h i n g  g rounds ,  you w i l l  have  saved  t i m e  by n o t  h a v i n g  t o  
u n s t r i n g  labels dur ing  specimen workups. 

Cab le  t i e s  w i l l  be i n  two l e n g t h s :  - 15  and 60  c m ,  t h e  
s h o r t e r  f o r  a t t a c h i n g  l a b e l s  t o  o rgan  and t i s s u e  s a m p l e s ,  t h e  
l o n g e r  (pre-embossed i n  packs  of 2 5  o r  5 0 )  f o r  t a i l - t a g g i n g  
carcasses .  To a t t a c h  a c a b l e - t i e  l a b e l  t o  a specimen, t h read  t h e  
t i e  t h r o u g h  t h e  e y e l e t  of t h e  l a b e l ,  e n c i r c l e  t h e  o r g a n  sample  
w i t h  t h e  t i e ,  t h e n  p a s s  t h e  end  o f  t h e  t i e  t h r o u g h  t h e  t i e  
s l e e v e  and c i n c h  it down t i g h t l y  on t h e  sample  t o  l o c k  it. T o  
e n s u r e  t h a t  t h e  c o r r e c t  s i d e  of  t h e  t i e  i s  a g a i n s t  t h e  s l e e v e ,  
g i v e  a few t u g s  on t h e  t i e  t o  t r y  t o  back  it o u t .  I f  it backs  
o u t ,  t h r e a d  t h e  t i e  back t h r o u g h  t h e  s l e e v e  u s i n g  t h e  o p p o s i t e  
s i d e  of t h e  t i e  a g a i n s t  t h e  s l e e v e  t o  l o c k  it down. T e s t  a g a i n  
f o r  locking. 

P r i n t  t h e  specimen number on t h e  l a b e l  i n  s o f t - l e a d  p e n c i l .  
N o  o t h e r  d a t a  should appear on t h e  l a b e l  and no w r i t i n g  implement 
o t h e r  t han  a so f t - l ead  p e n c i l  should be used. F i n a l l y ,  a l l  of t h e  
labels needed f o r  c o l l e c t i n g  samples from a specimen may be made 
up a t  t h e  same t i m e ,  b u t  n e v e r  make up l abe l s  for m o r e  t h a n  one  
spec imen  a t  a t i m e .  Prenumbering l a b e l s  g r e a t l y  i n c r e a s e s  t h e  
chance of d a t a  mix-ups. 

Gloves 

Your equipment  i n c l u d e s  one p a i r  of  heavy c o t t o n  g l o v e s ,  
s e v e r a l  p a i r s  of  P l a y t e x - t y p e  r u b b e r  g l o v e s ,  and up t o  a h a l f -  
dozen p a i r s  o f  s u r g e o n s  d i s p o s a b l e  l a t e x  g l o v e s  ( o p t i o n a l ) .  
Always w e a r  gloves t o  p r o t e c t  you hands from minor i n j u r i e s  w h i l e  
you  a r e  h a n d l i n g  c a r c a s s e s  a n d  t o  p r e v e n t  c o n t a c t  w i t h  
p o t e n t i a l l y  harmful microorganisms o r  f i x a t i v e .  The c o t t o n  gloves 
a r e  intended f o r  use  i n  moving carcasses .  T h e  rubber gloves a r e  
f o r  u s e  d u r i n g  spec imen p r o c e s s i n g  and h a n d l i n g  of  f i x a t i v e  o r  
f i x e d  samples .  I f  t h e  r u b b e r  g l o v e s  a r e  used  f o r  c a r r y i n g  o r  
dragging ca rcas ses ,  they  w i l l  puncture o r  t e a r .  You w i l l  have no 
p r o t e c t i o n  f o r  your hands during specimen workups i f  a l l  of t h e  
r u b b e r  g l o v e s  have been  damaged th rough  misuse ,  b e c a u s e  c o t t o n  
gloves a r e  porous and t o o  cumbersome f o r  removing most anatomical 
samples. 
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Containers, Preservative, and Specimen Handling 

1. Buckets and Bags 

You will be taking aboard up to three plastic five-gallon 
buckets with watertight lids, small and large plastic bags and 
burlap bags. Buckets are for: 1) receiving samples being 
collected on the working deck, 2) formalin-fixation of samples, 
and 3) specimen storage and boat-to-lab transport of 
consolidated preserved samples. Plastic and burlap bags are for 
packaging specimens that require frozen storage. 

2. Fixative: Preparation and Cautions 

A one-gallon plastic bottle containing 100% formalin (a 
saturated solution of 37% formaldehyde) is part of your regular 
issue. A 10% formalin solution is needed for optimal fixation of 
tissues (a process that may take about one week depending on 
tissue thickness and permeability). Concentrations greater than 
about 13 or 14 % usually result in formalin ffburnff (actually a 
bleaching/hardening process), so be sure to follow the recipe. 

To prepare the fixative, mix one part (100%) formalin to 
nine parts seawater from the deck hose. (For the sake of 
maintaining congenial relations with the crew, it is best not to 
use the boat's limited freshwater supply for making fixative or 
for cleaning tools or specimens.) Prepare enough 10%-strength 
solution to fill one bucket about half full. Keep this bucket of 
fixative in the storage area for receipt and complete fixation of 
the freshly collected samples. (One of the best places for 
storage of specimens, data forms, and collecting equipment is 
near the bow on the wet deck because it is out of the way of 
heavy traffic, and despite its name, the wet deck is usually 
dry- 1 

Avoid skin contact with the fixative or prolonged inhalation 
of its fumes. Besides being an irritant to skin, eyes, and nasal 
membranes, formaldehyde is generally considered to be a potential 
occupational carcinogen that is known to cause certain kinds of 
cancer in laboratory animals. Remember to wear rubber gloves 
when preparing fixative, or when transferring fixative or fixed 
specimens from one container to another. Handle the fixative only 
in a well-ventilated area. If you can smell the formaldehyde, you 
may be inhaling enough to do you harm. 

3 .  Handling and Preservation of Samples: Recommended Routine 

You will be preserving samples in two ways: frozen storage 
and fixed-wet storage. Carcasses, heads, and stomachs should be 
frozen after being collected: carcasses and heads, because they 
are too large for buckets and they cannot be fixed on board, and 
stomachs, because formalin is acidic and will etch or dissolve 
fish otoliths and squid statocysts that are contained in the 
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s tomachs .  Frozen  spec imens  s m a l l e r  t h a n  h e a d s  a r e  n o r m a l l y  
s t o r e d  i n  t h e  cook ' s  food  f reezer .  You must  o b t a i n  p e r m i s s i o n  
f r o m  t h e  s h i p ' s  cook t o  use f r e e z e r  space f o r  s t o r a g e  of samples. 
Once permission is obtained,  t r y  t o  make any samples s t o r e d  there 
a s  p re sen tab le  a s  poss ib le .  Carcasses and heads a r e  s t o r e d  i n  t h e  
w e l l s  (where  t h e  t u n a  a r e  s t o r e d )  w i t h  t h e  p e r m i s s i o n  of  t h e  
s k i p p e r  o r  ch i e f  e n g i n e e r .  T h e  heads  a r e  g e n e r a l l y  t i e d  t o  t h e  
coamings of t h e  w e l l s .  T o  remind yourself  where you have s t o r e d  
your  f r o z e n  s a m p l e s ,  keep  a r u n n i n g  i n v e n t o r y  of  them i n  your  
green book. 

When you c o l l e c t  a head,  p u t  a l a b e l  i n  t h e  mouth and c i n c h  
t h e  j a w s  t i g h t l y  s h u t  w i t h  a c a b l e  t i e  o r  s t r o n g  c o r d  ( a  l e n g t h  
of s e i n e - n e t  t w i n e  w i l l  do ) .  Make a s l i t  t h r o u g h  t h e  s k i n  and 
m u s c l e  n e a r  t h e  b a s e  o f t h e  head and p a s s  a c a b l e  t i e  t h r o u g h t h e  
sl i t .  Attach a l a b e l  t o  t he  t i e  and cinch it securely.  Place the  
head i n  a l a r g e  p l a s t i c  bag and t i e  it s h u t  w i t h  t w i n e  t o  p r e v e n t  
leakage of blood. F i n a l l y ,  p l ace  t h e  package i n t o  a bu r l ap  bag t o  
p r o t e c t  it and use  a cab le  t i e  ( w i t h  an o u t s i d e  l a b e l  t o  make it 
i d e n t i f i a b l e )  t o  c l o s e  t h e  bag. 

Be fo re  removing t h e  s tomach from a c a r c a s s ,  s e a l  o f f  each  
end o f  t h e  s tomach w i t h  a 1 5 - c m  c a b l e  t i e  (one  w i t h  a l a b e l )  t o  
avoid s p i l l i n g  i t s  contents .  A f t e r  removing t h e  stomach, p l a c e  it 
i n  a s m a l l  p l a s t i c  bag and c l o s e  t h e  bag w i t h  a c a b l e  t i e  and 
ou t s ide  i d e n t i f y i n g  l a b e l .  

J a w  s a m p l e s  w i t h  t e e t h  and t e s t i s  o r  u t e r u s  and o v a r i e s  
samples a r e  preserved i n  formalin.  Each of these samples should 
be l abe led  once  w i t h  a c a b l e - t i e d  l a b e l  and p l a c e d  i n  your  
sampling bucket without  a d d i t i o n a l  packaging. 

I f  a k i l l  set inc ludes  ca rcas ses  from which stomachs, heads, 
o r  o t h e r  samples needing frozen s to rage  a r e  requi red ,  t a k e  your 
s a m p l i n g  equ ipmen t ,  a s u p p l y  of  bags ,  and an empty b u c k e t  
(sampling bucket) up t o  t h e  working deck with you. ( I f  no frozen- 
s t o r e d  samples a r e  t o  be c o l l e c t e d ,  do no t  t a k e  bags.) F i l l  t h e  
sampling bucke t  h a l f  f u l l  of seawater  from t h e  deck hose and use  
t h e  s a m p l i n g  b u c k e t  t o  s t o r e  t o o t h  and gonad s a m p l e s  u n t i l  
specimen process ing  is completed. T o  keep your forms c l ean  and 
t o  minimize s l ippage  of hand t o o l s  during sampling, use  seawater  
fromthedeckhosetowashyourhands i n b e t w e e n  workups a n d d a t a  
recording.  

A f t e r  you have processed t h e  specimens from a set, t a k e  t h e  
samples packaged f o r  f r eez ing  t o  t h e  freezer o r  t o  t h e  w e l l .  Then 
t a k e  your sampling bucket down t o  t h e  specimen s t o r a g e  a rea  and 
t r a n s f e r  t h e  s a m p l e s  t o  t h e  f i x a t i o n  bucke t .  Keep t h e  l i d  t i g h t  
on t h e  f i x a t i o n  b u c k e t  t o  p r e v e n t  e v a p o r a t i o n  of  f i x a t i v e  and 
leakage of i t s  fumes. You should always keep enough f i x a t i v e  i n  
t h e  bucket t o  cover a l l  specimens and t h e  specimens should remain 
f o r  a t  l e a s t  a week i n  t he  f i x a t i v e .  A f t e r  f i x a t i o n  is complete,  
t r a n s f e r  t h e  specimens t o  t h e  s to rage  bucket t o  make t h e  f i x a t i o n  
bucket  a v a i l a b l e  f o r  new samples. The  s t o r a g e  bucket  should be 
l i n e d  w i t h  doubled p l a s t i c  bags w i t h  only a l i t t l e  p rese rva t ive  
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t o  keep specimens moist .  I n t e r m i t t e n t  monitor ing and maintenance 
of  t h e  f l u i d  l e v e l  i n  t h e  s t o r a g e  b u c k e t  w i l l  e n s u r e  t h a t  t h e  
s a m p l e s  do  n o t  d r y  o u t .  I f  t h e  t a k e  becomes h i g h  and  s e t s  w i t h  
large k i l l s  become f requent  dur ing  a c r u i s e ,  it may be necessary  
t o  add ano the r  f i x a t i o n  bucket t o  your system. You may s u b s t i t u t e  
a large p l a s t i c  bag f o r  your sampling bucket and use  t h e  sampling 
bucket  f o r  f i x a t i o n .  

A t  t h e  end o f  t h e  c r u i s e ,  c l o s e  u p ' t h e  d o u b l e  b a g s  o f  
conso l ida t ed  specimens i n  t h e  s t o r a g e  buckets  w i t h  c a b l e  t i e s  and 
c lose t h e  l i d s  t i g h t l y .  C a b l e - t i e  a l a b e l  o n t o  t h e  h a n d l e  o f  
each bucket  w i t h  your l a s t  name and t h e  cruise number p r i n t e d  on 
i t  i n  s o f t - l e a d  p e n c i l .  A s  a n  e x t r a  p r e c a u t i o n  a g a i n s t  
misplacement of t he  buckets,  u se  one of t h e  waterproof markers, 
i n c l u d e d  i n  your  equipment  package ,  t o  p r i n t  y o u r  l a s t  name and 
t h e  c r u i s e  number on t h e  l i d  and on t h e  s i d e  of each s t o r a g e  
bucket .  

You w i l l  f i n d  it c o n v e n i e n t  d u r i n g  a c r u i s e  t o  keep  a l l  
(separately packaged) stomachs t o g e t h e r  i n  t he  freezer i n  a large 
p l a s t i c  o r  b u r l a p  bag. As you c o l l e c t  more stomach samples,  j u s t  
add t h e m  t o  y o u r  s tomach bag. A t  t h e  end of  t h e  c r u i s e ,  cable-  
t i e  a l a b e l  t o  it w i t h  y o u r  l a s t  name and  c r u i s e  number p r i n t e d  
i n  w a t e r p r o o f  marker .  Make s u r e  t h a t  there  a r e  o u t s i d e  l a b e l s  
w i t h  t h e  same informat ion  f o r  any heads t h a t  you have collected. 

Pruning Shears  

One o f  y o u r  c o l l e c t i n g  t o o l s  w i l l  be  a p a i r  o f  p r u n i n g  
shears f o r  u s e  i n  c o l l e c t i n g  j a w  samples con ta in ing  teeth. The 
blades of t h e  s h e a r s  are s u b j e c t  t o  co r ros ion  f r o m  s a l t  w a t e r  and 
t h e  edges t end  t o  d u l l  from shea r ing  bone and connec t ive  t i s s u e .  
D u l l  and  r u s t e d  s h e a r s  s l o w  t h e  j a w  s a m p l i n g  p r o c e d u r e  and 
prolong t h e  overal l  p rocess ing  t i m e .  A f t e r  p rocess ing  specimens, 
c l e a n  the blades of organic  m a t e r i a l s ,  d ry  t h e  blades, and spray  
them w i t h  s i l i c o n .  I f  t h e y  become heav i ly  rus t ed ,  a s k  permiss ion  
of t h e  c h i e f  e n g i n e e r  o r  o t h e r s  i n  c h a r g e  t o  u s e  t h e  w i r e  wheel  
on t h e  bench g r i n d e r  t o  burn ish  t h e  blades.  ( U s e  eye p r o t e c t i o n  
w h i l e  u s i n g  t h e  bench gr inder . )  The s h e a r s  may be sharpened w i t h  
t h e  w h e t s t o n e ,  i n c l u d e d  i n  y o u r  pack ,  o r  w i t h  t h e  s h i p ' s  bench 
g r i n d e r  o r  any f l a t  m e t a l  f i l e  (be s u r e  t o  a sk  permiss ion  t o  use  
t h e  g r i n d e r  o r  a f i l e ) .  

Knives 

Two boning knives  are your s tandard- i ssue  d i s s e c t i o n  t o o l s .  
T h e  k n i v e s  s h o u l d  be  k e p t  s h a r p  i f  t h e y  a r e  t o  b e  u s e d  
e f f e c t i v e l y .  T h i s  means  t h a t  p r a c t i c e  w i t h  t h e  w h e t s t o n e  
( i n c l u d e d )  and  o i l  is i m p o r t a n t .  A c r e w  m e m b e r  may s o m e t i m e s  
o f f e r  t o  show t h e  b e g i n n e r  t h e  p r o p e r  way t o  s e t  a k n i f e  edge. 
Take h i m  up on it! A dull-edged k n i f e  can be ex t remely  dangerous 
b e c a u s e  t o o  much u n c o n t r o l l e d  p r e s s u r e  must  be a p p l i e d  t o  c u t  
w i t h  it. I n  s l i c i n g  a s o f t  tomato wi th  a d u l l  p a r i n g  k n i f e ,  it is 
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e a s i e r  t o  c u t  f i n g e r s  t h a n  t o  c u t  t o m a t o .  I n  p r o c e s s i n g  
specimens, i f  you apply pressure  t o  a dull-edged k n i f e  a g a i n s t  a 
carcass ,  and  t h e  c a r c a s s ,  your  hand,  o r  your  k n i f e  s l i p s ,  you 
m a y b e  s e r i o u s l y  c u t .  A k n i f e  woundmay r e q u i r e  t h e  s e r v i c e s  of a 
phys ic ian ,  

O f  c o u r s e ,  even  when t h e y  a re  s h a r p ,  k n i v e s  s h o u l d  be used  
wi th  care .  During processing,  you should always embed them i n  t h e  
heavy m u s c u l a t u r e  of t h e  c a r c a s s  when t h e y  a r e  n o t  b e i n g  used .  
However, do  n o t  f o r g e t  t o  remove t h e  k n i v e s  f rom t h e  " k n i f e  
holder11 be fo re  it is discarded o r  you may run ou t  of kn ives  long 
b e f o r e  you r u n  o u t  o f  c a r c a s s e s .  D o  n o t  h o l d  t h e  k n i f e  w h i l e  
t r y i n g  t o  a d j u s t  t h e  p o s i t i o n  of  a carcass.  A sudden  s l i p  may 
cause  an in jury .  Hold t h e  k n i f e  only when you in tend  t o  c u t  w i t h  
it. When you c u t ,  you s h o u l d  always keep the  point  and sharp 
edge of the blade turned away f r o m  yourself. 

which are usua l ly  i n  s h o r t  supply on tuna  se ine r s .  

COLLECTION EFFORT AND PROCESSING DECISIONS 

P r o c e s s i n g  o r  c o l l e c t i n g  a l l  spec imens  b r o u g h t  on boa rd  
a f t e r  e a c h  s e t  s h o u l d  be h i g h  on your  l i s t  of  p r i o r i t i e s .  Based 
on r e c e n t  e s t i m a t e d  k i l l  r a tes ,  one hundred p e r c e n t  of  t h e  t a k e  
m u s t  be s a m p l e d  t o  o b t a i n  a n  a d e q u a t e  a n n u a l  s a m p l e  f o r  
monitor ing t h e  a f f e c t e d  dolphin s tocks.  To suppor t  t h i s  e f f o r t ,  
NMFS has  o f f e r e d  t o  re imburse U.S. boa ts  a t  tuna  p r i c e s  f o r  w e l l  
space t o  s t o r e  dolphin  carcasses t h a t  cannot be processed by t h e  
on-board observer.  

Fo r  s e t s  i n  w h i c h  f e w e r  t h a n  1 5  o r  s o  a n i m a l s  a r e  t a k e n ,  
complete  workup on a l l  ca rcas ses  is usua l ly  not  a problem a s  long 
as  there  i s  no impending set .  P r o c e s s i n g  of  s o  f e w  c a r c a s s e s  
s h o u l d  r e q u i r e  two t o  th ree  h o u r s  of  work. W i t h  l a r g e r  k i l l s ,  
however ,  c e r t a i n  f a c t o r s  such  a s  t i m e  of  day ,  f i s h i n g  s u c c e s s ,  
and weather  must be considered i n  dec id ing  how many specimens you 
have t i m e  t o  work up and how many you should t a g  and send t o  t h e  
w e l l s  f o r  p r o c e s s i n g  on s h o r e  a f t e r  t h e  c r u i s e .  You must  decide 
t h i s  wh i l e  t h e  chute  t o  t h e  w e l l s  is still  set up. I f ,  a f t e r  t h e  
c h u t e  is  d i s m a n t l e d ,  you have r e t a i n e d  more carcasses  on deck 
t h a n  c a n  be worked up b e f o r e  a new s e t  i s  i n i t i a t e d ,  you w i l l  
have  no c h o i c e  b u t  t o  dump some ove rboa rd  t o  c l ea r  t h e  deck. On 
t h e  o t h e r  hand, i f  you hedge your bet  by always r e t a i n i n g  on deck 
an  e x c e e d i n g l y  s m a l l  number o f  c a r c a s s e s  t o  work up and by 
s e n d i n g  a l l  of  t h e  o t h e r  spec imens  i n t o  t h e  w e l l s  unp rocessed ,  
t h e  c o s t s  of  w e l l - s p a c e  r e n t a l  f o r  unprocessed  spec imens  c o u l d  
r ise p roh ib i t i ve ly .  

I f  t h e  l a r g e  k i l l  s e t  is made n e a r  t h e  end o f  t h e  day ,  it 
would be reasonable  t o  expect  no a d d i t i o n a l  sets f o r  t h e  day and 
you c a n  u s u a l l y  be c e r t a i n  a b o u t  t h i s  by o b s e r v i n g  t h e  c r e w ' s  
non- sea rch ing  a c t i v i t y  o r  by a s k i n g  t h e  s k i p p e r .  I n  t h a t  case, 
you would r e t a i n  on deck a maximum number of specimens t h a t  you 
could process  (up t o  30)  and send t h e  o t h e r s  down t h e  chute.  
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I f ,  a f t e r  a k i l l  set, t h e  sk ipper  g ives  you a t i m e  l i m i t  f o r  
c l e a r i n g  away specimens from t h e  deck ( f o r  whatever reason) ,  you 
s h o u l d  t r y  t o  c o l l e c t  o r  p r o c e s s  a s  many spec imens  a s  p o s s i b l e .  
I f  t h e  c h u t e  i s  s t i l l  a s sembled ,  you migh t  o p t  t o  t a i l - t a g  and 
send a l l  of t h e  ca rcas ses  t h a t  you have t i m e  f o r  down t h e  chute.  
But,  i f  t h e  c h u t e  i s  d i s m a n t l e d ,  you s h o u l d  work up a s  many 
specimens a s  t i m e  permits .  

PARTIAL-SAMPLE SELECTION 

I n  c a s e s  where o n l y  p a r t  of t h e  spec imens  b r o u g h t  aboa rd  
from a se t  c a n  be c o l l e c t e d  o r  sampled ,  c a r c a s s e s  s h o u l d  be 
selected f o r  processing a r b i t r a r i l y ,  as they  come onto t h e  deck, 
o r  a s  t h e  c r e w  has  s tacked them f o r  you. The purpose of choosing 
specimens randomly is t o  t r y  t o  m i n i m i z e  any age o r  s ex  b i a s  i n  
t h e  sample caused, f o r  example, by s e l e c t i n g  only t h e  s m a l l e s t ,  
o r  t h e  l a r g e s t ,  etc.  Ana lyses  of s amples  a t  t h e  l a b o r a t o r y  w i l l  
inc lude  an a t t empt  t o  r econs t ruc t  t h e  s i z e  and age d i s t r i b u t i o n s  
a s  w e l l  as t h e  sex  r a t i o s  of schools  t h a t  w e r e  set upon. By using 
hundreds  of  s c h o o l  s a m p l e s  i n  t h e i r  a n a l y s e s ,  r e s e a r c h e r s  can  
ob ta in  an age and s i z e  d i s t r i b u t i o n  and sex  r a t i o  of t he  sampled 
population. With t h i s  information and o t h e r  age and reproduct ive  
d a t a ,  p r e d i c t i o n s  c a n b e  m a d e a b o u t t h e  f u t u r e g r o w t h  r a t e  o f t h e  
populat ion from which t h e  samples came. 

I f ,  i n  c o l l e c t i n g  spec imens  r e p r e s e n t i n g  o n l y  p a r t  of  t h e  
k i l l ,  you choose  ma in ly  l a r g e r  a n i m a l s ,  a b i a s  t oward  a d u l t s  
would e x i s t  i n  your  sample.  Because m a l e s  u s u a l l y  grow l a r g e r  
than  females,  t h e  b i a s  might a l s o  be toward males. Such samples 
no t  accompanied by a d e s c r i p t i o n  of t h e  sampling procedure used 
by t h e  observer  might mislead s c i e n t i s t s  conducting t h e  ana lyses  
i n t o  c o n c l u d i n g  t h a t  t h e  s c h o o l s  w e r e  made up c h i e f l y  of  a d u l t  
males,  w i th  few juveni les .  

COLLECTING CARCASSES FOR SHORE-BASED PROCESSING 

T h e  l a r g e  ( -60  c m )  c a b l e  t i e s  a r e  used  f o r  r a p i d l y  t a g g i n g  
c a r c a s s e s  t h a t  go i n t o  t h e  w e l l s  f o r  processing ashore.  They a r e  
d e s i g n e d  p r i m a r i l y  f o r  s i t u a t i o n s  i n  which there a r e  more 
c a r c a s s e s  t h a n  you have  t i m e  t o  p r o c e s s .  You s h o u l d  p u t  a s i d e  
t h e  s p e c i m e n s  you h a v e  t i m e  t o  p r o c e s s  a n d  t h e n  s e n d  t h e  
r e m a i n d e r  t o t h e  w e l l s .  T h e  l a r g e  c a b l e t i e s  come i n p a c k s  of 2 5  
o r  5 0  and each  t i e  h a s  a pre-embossed l e t t e r / n u m b e r  code,  
numbered sequen t i a l ly .  Before passing t h e  first c a r c a s s  down the  
c h u t e ,  d e t a c h  t h e  f i r s t  c a b l e  t i e  from t h e  pack  and s e c u r e  it, 
w i t h o u t  a l a b e l ,  a round t h e  t a i l  s t o c k .  T a i l - t a g  t h e  n e x t  
spec imen u s i n g  t h e  n e x t  c a b l e  t i e  o f  t h e  pack,  and s o  on. Then 
process  your on-deck specimens. 
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A f t e r  a l l  o f t h e  c a r c a s s e s  f rom a s e t a r e e i t h e r p r o c e s s e d o r  
t a i l - t a g g e d  and i n  t h e  w e l l s ,  p r e p a r e  a s e p a r a t e  P o r p o i s e  L i f e  
His tory  Form f o r  every c a b l e - t i e  number used. Record a c a b l e - t i e  
number i n  t h e  upper lef t -hand corner  of each form and then  e n t e r  
t h e  set  number, t h e  da t e ,  pos i t i on ,  e n t e r  llyesll f o r  CARCASS, and 
a s s i g n  and e n t e r  a spec imen number ( t h r e e - l e t t e r ,  four-number 
code). N o  o t h e r  d a t a  should be entered. The remaining blanks on 
t h e  form are f i l l e d  i n  when t h e  t a i l - t a g g e d  c a r c a s s  goes through 
t h e  c o m p l e t e  workup a t  t h e  l a b o r a t o r y .  For  p u r p o s e s  o f  good 
bookkeeping and t o  h e l p  keep t r a c k  of  c a r c a s s e s  f rom e a c h  s e t ,  
e n t e r  t h e  beginning and ending c a b l e - t i e  numbers used, by set ,  i n  
your  greenbook.  Also ,  t o  f a c i l i t a t e  r e c o v e r y  of c a r c a s s e s  when 
t h e  w e l l s  a r e  un loaded ,  you s h o u l d  i n c l u d e  bes ide  each  e n t r y ,  
t h e n u m b e r  o f t h e  w e l l  t h a t  c o n t a i n  s t h e  c a r c a s s e s  f rom t h e  set. 

SPECIMEN PROCESSING ON BOARD 

I t  i s  a good i d e a  t o  e s t a b l i s h  a un i fo rm r o u t i n e  f o r  on- 
b o a r d  p r o c e s s i n g  o f  s p e c i m e n s  e a r l y  i n  y o u r  t o u r .  I f  a l l  
spec imens  a r e  a l i g n e d  t h e  same way and a l l  a r e  sampled  and 
r e p o s i t i o n e d  a l w a y s  i n  t h e  same sequence ,  f e w e r  e r r o r s  and 
o m i s s i o n s  w i l l  be made, more spec imens  can  b e  p r o c e s s e d ,  and 
workup t i m e  p e r  specimen can be apprec iab ly  shortened. 

T h e  o r d e r  i n  which t h e  f o l l o w i n g  p r o c e d u r e s  a r e  described 
need n o t  be t h e  o r d e r  o f  t h e  r o u t i n e  you adopt .  Try o u t  s e v e r a l  
s y s t e m s  and decide what  o r d e r  i s  most  c o n v e n i e n t  and e f f i c i e n t  
f o r  you. Then keep  t o  t h a t  o r d e r .  P e r i o d i c a l l y ,  you shou ld  
review t h e  s a m p l e  needs  l i s t e d  i n  t h e  l lRegional  Obse rve r  L i f e  
His tory  Requirements" c h a r t ,  a s  w e l l  a s  t h e  procedures described 
i n  t h i s  handbook. By keeping your system cu r ren t ,  you can ensure 
t h a t  your methodology does not  d r i f t  from t h e  requirements  t o  t h e  
e x t e n t  t h a t  t h e  c o l l e c t i o n  of i m p o r t a n t  d a t a  is  s y s t e m a t i c a l l y  
omit ted.  A f t e r  you have processed and d iscarded  1 2 3  females  and 
you s u d d e n l y  r e a l i z e  t h a t  you f o r g o t  t o  d e t e r m i n e  whe the r  t h e y  
w e r e  l a c t a t i n g ,  it is impossible  t o  r e t r i e v e  t h e  information. 

I recommend a processing o rde r  t h a t  p rogresses  through t h e  
i t e m s  on t h e  form by ope ra t iona l  blocks: 

1) n o n - d o l p h i n  i t e m s  ( d a t a  t h a t  c a n  be a n s w e r e d  
immediately without  a specimen),  

2 )  e x t e r n a l  anatomy i t e m s  ( d a t a  t h a t  can  be c o l l e c t e d  
wi thout  opening t h e  body c a v i t i e s ) ,  and 

3 )  i n t e r n a l  anatomy i t e m s  ( d a t a  t h a t  must  be g a t h e r e d  
from t h e  c a v i t i e s ) .  

This  o r  a s i m i l a r  order  should be adopted because it is s impler ,  
smoo the r ,  and f a s t e r  t h a n  f o l l o w i n g  t h e  o r d e r  of  i t e m s  a s  t h e y  
a p p e a r  on t h e  form. I t  a l l o w s  you t o  respond t o  o p e r a t i o n a l l y  
re la ted  r e q u i r e m e n t s  a l l  a t  once,  w i t h o u t  h a v i n g  t o  change 
sampling modes repeatedly.  
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GETTING READY 

When you go out on deck with your equipment to work up 
specimens after a kill set, lineup as many carcasses as youhave 
time to do side-by-side and position them slightly on their right 
sides, body axes straight, heads pointed to your left as you view 
their left sides (Fig. 3 ) .  You should note that this relative 
position (sketch position) is similar to the sketch outline on 
the form (Fig. 1). (Remember that if for some reason you can 
sample or collect only some of the carcasses, select them 
arbitrarily.) After aligning your specimens, immediately prepare 
yourequipment for work up of the first specimen in line. This 
includes calibrating your stick on site, filling your bucket with 
seawater, and inventorying your equipment. 

NON-DOLPHIN ITEMS 

Take a sharpened soft-lead pencil and enter all of the "non- 
dolphin" data on a new form: 

1. cruise number 
2. date 
3 .  set 
4. position 
5. quad. 

EXTERNAL ANATOMY ITEMS 

Then, examine the first specimen. With the carcass in sketch 
position you are ready to respond to the first half of the 
external anatomy items block: 

6. species/stock 
7. basis for stock ID 
8. (if spotted dolphin) coloration 
9. (if spinner dolphin) color pattern ...( sketch) 
10. photos? 
11. total length 

Coloration/Sketch/Fin Trace/Photos 

If you have identified the specimen as a spotted dolphin, 
(Stenella attenuata), you should now respond to the ltCOLORATION1f 
item by entering the color phase of the specimen. If the 
specimen is a spinner dolphin (Stenella longirostris), you should 
indicate, by lines on the dolphin outline, the shapes of the 
ventral hump, dorsal fin, and basic pigmentation pattern (Fig. 
4A). 
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Figure 4. Sketch and fin-trace requirements. A. Outlining the 
pigmentation pattern on a Porpoise Life History Form to fulfill 
the sketch requirement for spinner dolphins. B. Using the blank 
side of the form to trace the fin of a spinner dolphin. 
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When you are working up a sp inne r  dolphin and requi rements  
i nc lude  a f i n  t r a c e ,  t u r n  t h e  form over  t o  t h e  blank side, p l a c e  
t h a t  side behind t h e  d o r s a l  f i n ,  and trace t h e  o u t l i n e  of t h e  f i n  
on t h e  p a p e r  w i t h  your  p e n c i l  (F ig .  4 B ) .  I n c l u d e  a b i t  o f  t h e  
margin  of  t h e  body o u t l i n e  i n  f r o n t  and beh ind  t h e  f i n  s o  t h e  
ang le  o f  t h e  f i n  on t h e  body i s  e v i d e n t .  I f  t h e r e  is n o t  room 
enough t o  i n c l u d e  t h e  whole  f i n  o u t l i n e ,  t r y  t o  p o s i t i o n  t h e  
p a p e r  d i a g o n a l l y .  I f  r e s u l t s  a r e  s t i l l  p o o r ,  u s e  b a c k s  o f  two  
f o r m s  p l a c e d  t o g e t h e r  ( i f  you do t h i s ,  make s u r e  t h a t  t h e  same 
specimen number is on both forms).  To d i s t i n g u i s h  a n t e r i o r  from 
p o s t e r i o r ,  d raw a n  a r r o w  p o i n t i n g  f o r w a r d  from t h e  a n t e r i o r  
margin .  F i n  t r a c e s  a re  used  t o  measure  v a r i a t i o n  i n  d o r s a l  f i n  
ang le  among sp inne r  dolphin  populat ions.  

I f  you have some doub t  a s  t o  t h e  s t o c k  t o  which t h e  spec imen  
b e l o n g s ,  o r  i f  t h e  l i f e  h i s t o r y  r e q u i r e m e n t s  s o  i n d i c a t e ,  you 
should take photographs and e n t e r  t h e  photo and f i l m  d a t a  i n  t h e  
a p p r o p r i a t e  blanks.  Before photographing a specimen, p l a c e  some 
s o r t  o f  sca le  w i t h  it (a  measu r ing  s t i c k  works  w e l l ) .  F i n a l l y ,  
be s u r e  t h a t  on ly  one specimen is photographed on deck a t  a t i m e  
and t h a t  t h e  photographing has  been approved of i n  advance by t h e  
sk ippe r .  

To ta l  Length 

Check t h a t  t h e  body a x i s  is  s t r a i g h t .  Now, t a k e  t h e  t o t a l  
l e n g t h  measurement .  ( I f  you a re  u s i n g  a measu r ing  s t i c k ,  do n o t  
f o r g e t  t o  read f rom t h e  met r ic  s ide  and from t h e  i n s i d e  of t h e  
c a l i p e r  j a w  s l i d e  ( F i g .  2 A ) ) .  Round o f f  t o  t h e  n e a r e s t  whole  
c e n t i m e t e r  and e n t e r  t h e  number. 

By r o l l i n g  t h e  c a r c a s s  f u l l y  o n t o  i t s  r i g h t  s ide  t o  expose  
t h e  v e n t e r ,  you a r e  r e a d y  t o  r e spond  t o  t h e  rest of  t h e  b l o c k  o f  
e x t e r n a l  anatomy i t e m s :  

1 2 .  
1 3 .  
1 4 .  
15. 
1 6 .  
1 7 .  
18.  
1 9 .  

s ex  
specimen number 
( i f  female) l a c t a t i n g  
( i f  l a c t a t i n g )  m i l k  
( i f  female) mammary gland 
t e e t h  
head 
c a r c a s s  

Sex 
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Sex 

Examine t h e  body along t h e  mid-ventral  l i n e ,  p o s t e r i o r  t o  t h e  
l e v e l  o f  t h e  d o r s a l  f i n .  T h r e e  c r i t e r i a  s h o u l d  be used  t o g e t h e r  
t o  d e t e r m i n e  sex  from t h e  e x t e r n a l  anatomy. I f  t h e  specimen is a 
female,  t h e  g e n i t a l  and ana l  s l i t s - - t h e  two openings on t h e  m i d -  
l i n e  of  t h e  v e n t e r - - s h o u l d  be a l m o s t  c o n t i n u o u s  (F ig .  5 ) .  I n  
m a l e s ,  there  i s  a c o n s i d e r a b l e  h i a t u s  be tween t h e  g e n i t a l  s l i t  
and t h e  more p o s t e r i o r  a n a l  s l i t  (F ig .  6 ) .  A f e m a l e  h a s  a 
mammary s l i t  on e i t h e r  s i d e  of t h e  g e n i t a l  s l i t ,  b u t  i n  m a l e s  
mammary sl i ts  seldom develop. When they  do occur i n  males,  they  
are u s u a l l y  found on e i t h e r  side of t h e  mid-ventral  l i n e  be tween 
t h e  g e n i t a l  and a n a l  s l i ts .  F i n a l l y ,  t o  e n s u r e  c o r r e c t  s e x  
d e t e r m i n a t i o n ,  i n s e r t  a s m a l l  b lun t - ended  p robe ,  such  a s  t h e  
eraser end of a penc i l ,  e r a s e r  f i r s t ,  i n t o  t h e  g e n i t a l  opening of 
a specimen. Try t o  push t h e  penc i l  g e n t l y  forward, t hen  backward, 
a t  a s l i g h t  upward angle.  You should f i n d  t h a t  i f  t h e  p e n c i l  goes 
e a s i l y  forward, you cannot push it backward. I f  t h e  p e n c i l  goes 
forward it e n t e r s  t h e  vagina which is angled forward and s l i g h t l y  
upward and t h e  specimen is female. I n  males, t h e  p e n c i l  can be 
moved backward i n t o  t h e  chamber  t h a t  h o u s e s  t h e  p e n i s ,  b u t  n o t  
f o r w a r d  (F ig .  7 ) .  

Specimen Number 

Now t h a t  you have recorded a l l  of t h e  minimum data necessary 
f o r  a s s i g n i n g  a spec imen number, you s h o u l d  p r i n t  your  t h r e e -  
le t ter  p r e f i x  followed by t h e  next  succeeding f o u r - d i g i t  number 
b e s i d e  t h i s  i t e m  on t h e  form. T h i s  s h o u l d  be t h e  same a s  t h e  
number on t h e  l a b e l s  t h a t  you a r e  a b o u t  t o  make up i n  advance  f o r  
t h e  specimen. 

Advance Prepara t ion  of Labels 

Having determined t h e  s p e c i e s  and s tock  of t h e  specimen, you 
a re  r e a d y  t o  check  t h e  I1Regional Observer  P o r p o i s e  L i f e  H i s t o r y  
RequirementsI1 t o  f i n d  what samples a r e  t o  be c o l l e c t e d  (Fig. 8).  
Knowing t h i s  w i l l  p e r m i t  you t o  s a v e  t i m e  by p r e p a r i n g  l a b e l s  
( p r i n t i n g  spec imen number) f o r  a l l  of  t h e  s a m p l e s  f rom t h e  
spec imen i n o n e  o p e r a t i o n .  But d o n o t  number l a b e l s  f o r m o r e  t h a n  
one spec imen a t  a t i m e .  P r e p a r e  l a b e l s  f o r  t h e  f i r s t  spec imen,  
work it up completely,  then  prepare l a b e l s  f o r  t h e  next  specimen, 
and s o  on. 

For s tandard  workups ( i n  which j u s t  t h e  jaw, w i t h  teeth,  and 
t h e  gonads a r e  sampled)  o n l y  two l a b e l s  a r e  needed. I f  you 
c o l l e c t  t h e  s tomach,  you need two more l a b e l s .  I f  t h e  head i s  
c o l l e c t e d ,  you s h o u l d  make u p  t h r e e  l a b e l s  f o r  it. ( B u t  
r e m e m b e r ,  i f  t h e  head is t a k e n ,  you s t i l l  must  c o l l e c t  a jaw 
sample  s e p a r a t e l y . )  Thus, f o r  a spec imen from which t h e  jaw 
sample, reproduct ive  t r a c t ,  stomach, and head a r e  c o l l e c t e d ,  you 
should prepare  seven l a b e l s  (see Table 1). 
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Figure  5. Vent ra l  s u r f a c e  of female dolphin  showing g e n i t a l  slit ,  
a n a l  s l i t ,  and p a i r e d  mammary slits. The g e n i t a l  and a n a l  slits 
a r e  a l m o s t  c o n t i n u o u s  i n  female d o l p h i n s  (photo c o u r t e s y  of  W. 
P e r r i n )  . 
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Umbilical scar 

Genital  

Ana 
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PLH-3 / 85 -1 3 

REGIONAL OBSERVER L I F E  H I S T O R Y  REQUIREMENTS 

OFFSHORE COASTAL EASTERN AND COSTA STREAKERS DELPHINUS ALL 
SPOTTER SPOTTER WHITEB ELLY RICAN OTHER 

S P I N N E R  S P I N N E R  

TOTAL 
LENGTH X X X X X X X 

COLOR 
PATTERN 5 5 5 5 

DORSAL F I N  
TRACE X X X X 

PHOTOS X 

~~ 

X X 

TEETH X X X X X X X 

HEAD X X 1 1 X 

REPRODUCT ION 
DATA X X X X X X X 

REPRODUCTIVE 
TRACT 2 X 2 X X X X 

STOMACH X X 3 3 X 

L N  ER 4 4 

X=COLLECT/RECORD 
1-COLLECP HEADS OF ADULTS FROM BELCW EQUATOR OR OUTSIDE CYRA 
2=COLLECT T E S T I S / O V A R I E S  AND UTERUS I F  1 5 0 C M  OR LONGER. DISCARD F E T U S E S  NOT L E F T  I N  UTERUS (AFTER 

3=COLLECT STOMACH FROM ALL AGES FROM BELCW EQUATOR OR OUTSIDE CYRA 
4=COLLECT 200GMS AND FREEZE AS SOON AFTER DEATH A S  P O S S I B L E  
S r R E C O R D  COLOR PATTERN OF S P O T T E R S 1  SKETCH COLOR PATTERN O F  S P I N N E R S  

PEASURING AND S E X I N G )  

F i g u r e  8. R e g i o n a l  O b s e r v e r  L i f e  H i s t o r y  R e q u i r e m e n t s  C h a r t  
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Table 1. Labeling, packaging, and storage requirements for some 
dolphin organ and tissue samples. 

No. of 
Sample labels 

Needed 
Testis or 
Reproductive 
Tract 1 

Jaw sample 
with Teeth 1 

Head 3 

Stomach 2 

Label Type Type 
Placement Packaging Storage 

organ none fixed wet 
(bucket) 

jaw sample none fixed wet 
(bucket) 

a. mouth frozen 
b. back of head plastic bag (wells) 
c. outside bag inside burlap 

bag 

a. organ plastic bag frozen 
b. outside bag (freezer) 
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Lactating/Milk/Mammary Gland 

1. Sampling Procedure ( tes t  f o r  l a c t a t i n g )  

The t e s t  t o  d e t e r m i n e  w h e t h e r  a f e m a l e  is  l a c t a t i n g  i s  i n  
two s t eps .  Locate t he  mammary s l i ts  on each side of t h e  g e n i t a l  
s l i t .  Grasp e a c h  mammary, one a t  a t i m e ,  be tween  t h e  thumb and 
f o r e f i n g e r  and p i n c h  f i r m l y  s e v e r a l  t i m e s  (F ig .  9 A ) .  I f  t h e  
pinch t e s t  f a i l s  t o  produce p o s i t i v e  r e s u l t s ,  s l ice each mammary 
through t h e  c e n t e r  t o  a depth of about two c m  (Fig.  9B) and pinch 
again s e v e r a l  t i m e s .  

I f  no w h i t i s h  f l u i d  is  exuded, e n t e r  IlnolI on t h e  l i f e  
h i s t o r y  form i n  r e s p o n s e  t o  l a c t a t i n g .  I f  f l u i d  i s  produced by 
t h e  t e s t ,  i n s p e c t  t h e  i n c i s e d  a r e a  f o r  c e s t o d e  p a r a s i t e s .  
C e s t o d e s  s o m e t i m e s  e n c y s t  i n  t h e  g e n i t a l  a r e a s ,  e n c a s i n g  
t h e m s e l v e s  i n  a membraneous s a c  f i l l e d  w i t h  a y e l l o w i s h - w h i t e  
f l u i d  t h a t  can be mistaken f o r  milk. I f  you f i n d  no ces todes  o r  
o t h e r  s i m i l a r  p a r a s i t e s  and you s u s p e c t  t h e  f l u i d  t o  be m i l k ,  
e n t e r  lfyestl  f o r  l a c t a t i n g .  A b l a n k  means t h a t  you d i d  n o t  check  
f o r  l a c t a t i n g ,  s o  do not  leave  t h i s  i t e m  blank u n l e s s  you d i d  no t  
perform t h e  test. 

2 .  U t i l i t y  

The presence of milk i n d i c a t e s  ei ther t h a t  t h e  female is i n  
t h e  l a t e  s t a g e s  of pregnancy o r  t h a t  she  has  been nurs ing  a c a l f .  
I f  a non-pregnant l a c t a t i n g  female is taken, t h e  dependent c a l f  
p r o b a b l y  would n o t  have s u r v i v e d  even i f  it h a d n o t  been  t a k e n  i n  
t h e  set. T h i s  information is important  t o  b i o l o g i c a l  r e sea rche r s  
because it can be used i n  e s t i m a t e s  of c a l f  mor t a l i t y .  

Present ly ,  t h e r e  a r e  no requirements  f o r  c o l l e c t i n g  milk and 
mammary-gland t i s s u e .  Procedural i n s t r u c t i o n s  w i l l  be i s sued  i f  
such sampling becomes necessary.  

Teeth 

1. Sampling Procedure 

A sample  from t h e  m i d d l e  of t h e  l e f t  l o w e r  jaw c o n t a i n i n g  
be tween e i g h t  and t e n  t e e t h  should be c o l l e c t e d  except  when you 
c o l l e c t  t h e  c a r c a s s  i n  l i e u  o f  on-board p r o c e s s i n g .  When t h e  
c a r c a s s  is on its r i g h t  side, t h e  l e f t  mandible is f u l l y  exposed 
f o r  examining and sampling. Open t h e  mouth s l i g h t l y  and in spec t  
t h e  l e f t  t o o t h  row. Locate t h e  midd le  of t h e  d e n t a l  series. Make 
a 15-cm-long sl ice from below along t h e  i n s i d e  of t h e  middle  of 
t h e  l e f t  mandible, so  t h a t  t h e  po in t  of your k n i f e  p ro t rudes  i n t o  
t h e  mouth m e d i a l  t o  t h e  t o o t h  row (F ig .  10A). I n s e r t  one o f  t h e  
b l a d e s  o f  t h e  p r u n i n g  s h e a r s  i n t o  t h e  s l i t ;  t h e n  s e v e r  t h e  jaw 
t r a n s v e r s e l y  f o u r  o r  f i v e  t e e t h  i n  f r o n t  of  t h e  m i d d l e  t o o t h  o f  
t h e  d e n t a l  row (F ig .  10B). W i t h  a n o t h e r  s n i p  o f  t h e  s h e a r s ,  
s e v e r  t h e  jaw behind t h e  f i r s t  t r u n c a t i o n  s o  t h a t  t h e  j a w  sample 
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A 

Figure 9. Two-step check of female dolphin f o r  l a c t a t i o n .  A. Each 
mammary is  p inched  s e v e r a l  t i m e s .  B. I f  no m i l k  shows, e a c h  
mammary is  c u t  t r a n s v e r s e l y  t o  a d e p t h  of a b o u t  two  c m  and 
pinched again.  
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A 

B 

C 

Figure 10. Collecting a jaw sample of teeth. A. A slit is made 
along the inside of the left jawbone. B. One blade of the shears 
is inserted into the slit and the jaw is severed transversely. C. 
The jaw is sheared again about eight to ten middle-teeth away 
from first truncation. 
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con ta ins  t h e  requi red  complement of undamaged teeth (Fig. 1OC). 
The sample is now e a s i l y  removed by us ing  your k n i f e  t o  c u t  away 
remaining s o f t  t i s s u e  connections.  Label t he  j a w  s e c t i o n  once, 
record  utyestl next  t o  TEETH on t h e  form, and p l a c e  t h e  sample i n t o  
your sampling bucket. 

2 .  u t i l i t y  

A f t e r  t h e y  reach t h e  l a b o r a t o r y ,  t h e  t ee th  a r e  t rea ted  
chemical ly ,  c u t  i n t o  t h i n  s e c t i o n s ,  and read w i t h  a microscope t o  
e s t i m a t e  t he  specimen's age. Ages from hundreds--even thousands-- 
of  s p e c i m e n s  a re  a n a l y z e d  t o g e t h e r  t o  t r y  t o  d e t e r m i n e  whe the r  
t he  age s t r u c t u r e  o r  age-spec i f ic  reproduct ive  r a t e s  are changing 
w i t h i n  a given population. 

The j a w  s a m p l e  i s  t a k e n  from t h e  m i d d l e  ser ies  of  t h e  
mand ib le  b e c a u s e  t h a t  i s  where t h e  c l e a r e s t  t o o t h  l a y e r s  form. 
T h e  t ee th  a re  sampled  from t h e  l e f t  mand ib le  f o r  u n i f o r m i t y .  
E i g h t  t o  t e n  t e e t h  a r e  n e e d e d  b e c a u s e  s o m e t i m e s  t o o t h  
p repa ra t ions  do no t  t u r n  ou t  w e l l  on i n i t i a l  t r i es  and a d d i t i o n a l  
t ee th  must  be used.  A r e s e r v e  s u p p l y  i s  a l s o  d e s i r a b l e  so t h a t  
teeth may be a v a i l a b l e  f o r  f u t u r e  s tud ie s .  

Head 

1. Sampling Procedure 

I t  is  u s u a l l y  e a s i e s t  t o  remove t h e  head w i t h  t h e  c a r c a s s  
r e s t i n g  on i t s  r i g h t  side i f  you fo l low the  r o u t i n e  recommended. 
( F i r s t ,  c o l l e c t  and l a b e l  a j a w  sample.) Locate the  blowhole on 
t o p  of t h e  head w i t h  your hand. Move your hand backwards t o  f e e l  
f o r  t he  hard  b ra incase  beneath the  s k i n  and n o t i c e  t h a t  t h e  bony 
r o o f  s l o p e s  downward a t  a n  a b r u p t  a n g l e  p o s t e r i o r l y .  The 
i n c i s i o n  t o  s e p a r a t e  t h e  head from t h e  v e r t e b r a l  column should be 
made j u s t  s l i g h t l y  ( - 3  c m )  beh ind  t h e  s l o p e d  r e g i o n .  Make a 
s m a l l  c u t  there  w i t h  your  k n i f e  b l ade .  Make a s m a l l  c u t  w i t h  
your  k n i f e  a b o u t  2 .5  c m  i n  f r o n t  of t h e  l e a d i n g  edge  of  t h e  
i n s e r t i o n  of the  l e f t  p e c t o r a l  f i n .  

S e v e r  t h e  head from t h e  body by c o n n e c t i n g  t h e  two s m a l l  
c u t s  and deepen ing  and l e n g t h e n i n g  t h i s  i n c i s i o n  above and on 
both  s ides  of t h e  neck. A s  t h e  i n c i s i o n  p r o g r e s s e s ,  p u l l  t h e  
beak  downward t o w a r d  t h e  spec imen ' s  b e l l y  (F ig .  1 1 A ) .  T h i s  
e x p a n d s t h e d o r s a l  opening  o f t h e  i n c i s i o n a n d a l l o w s y o u t o  f ee l  
f o r  t h e  j u n c t u r e  between the  o c c i p i t a l  condyles of t h e  s k u l l  and 
the  first ( a t l a s )  ver tebra .  Continue t o  c u t  a s  you p u l l  t h e  beak 
down and a s  t h e  s k u l l  and t h e  v e r t e b r a l  column sepa ra t e ,  t ens ion  
w i l l  be sudden ly  r e l e a s e d  ( u s u a l l y  accompanied by a popping  
n o i s e ) .  Peek i n ,  and i f  you have made a p r o p e r  i n c i s i o n ,  you 
w i l l  be  ab le  t o  see t h e  s e p a r a t i o n  be tween t h e  convex c o n d y l e s  
and t h e  concave a r t i c u l a r  su r f aces  of t h e  a t l a s  v e r t e b r a  from t h e  
t o p  o f  t h e  i n c i s i o n  (F ig .  11B). 
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A 

B 

F i g u r e  11. C o l l e c t i n g  t h e  head o f  a d o l p h i n .  A. The i n i t i a l  
i n c i s i o n  i s  l e n g t h e n e d  and deepened a s  t h e  beak  i s  p u l l e d  down 
t o w a r d  t h e  b e l l y .  B. The o c c i p i t a l  c o n d y l e s  ( a r row)  p u l l  away 
from t h e  a t l a s  v e r t e b r a ;  t h e n  t h e  neck is  g i r d l e d  and t h e  head 
completely severed. 
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Extend and deepen the incision to girdle the neck using 
short knife strokes. Continue cutting until the head is 
completely severed. Exercise care to ensure that no damage is 
done to the condyles. 

The final task is labeling, packaging, and storing the 
sample (see page 16 for description). Enter next to the 
item HEAD as you complete the collection. 

2. Utility 

The head is collected because measurements of and 
relationships between cranial bones are among the most useful 
characters in diagnosing different races and subspecies. At the 
laboratory, the head is flensed, and the skull is cleaned and 
studied. Morphometric and meristic data gathered from the 
specimen are added to the appropriate data base for later stock 
discrimination and distribution studies. 

INTERNAL ANATOMY ITEMS 

Organization 

The organ systems of delphinids correspond generally in 
position (but not necessarily in proportions or morphology) to 
those of most other placental mammals, i.e. eutherians (Fig. 12). 
The body cavity is partitioned transversely by a muscular 
diaphragm into a thoracic portion containing a four-chambered 
heart, trachea and paired lungs, the esophagus, and various major 
blood vessels including the dorsal aorta: and an abdominal 
portion containing a liver, a stomach, a spleen, pancreas, 
intestines, reproductive tract, and urinary bladder. 
Retroperitoneally, the abdominal cavity contains paired kidneys 
and paired adrenal glands. 

Some of the features that distinguish delphinid internal 
anatomy from that of most other eutherians, however, include: 1) 
the numerous stomach compartments (non-ruminant eutherians 
typically have one), 2) the small number of lobes of the liver, 
3 )  the lack of a gall bladder, 4) the peculiar grape-bunch-like 
(botryoidal) morphology of the paired kidneys, 5) the extensive 
system of blood vessels ("retia mirabilia") in the thoracic 
cavity and elsewhere, 6) the remarkably long intestines, and 7) 
in males, the internal testes. Despite these general 
differences, however, dolphin anatomy is very much mammalian and 
the identification and collection of internal anatomical samples 
from dolphins is easily learned, especially if you have had prior 
experience with mammalian or comparative vertebrate anatomy. 
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Figure 12. Line drawing showing organization of internal anatomy 
of a female dolphin in ventral view (length protracted). 
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Mid-ventral  I n c i s i o n  

By now, a l l  non-dolphin and external-anatomy i t e m s  have been 
addressed and you have reached the  p o i n t  where you must c o l l e c t  
t h e  r e m a i n i n g  d a t a  f rom i n s i d e  t h e  body c a v i t i e s .  For  t h i s ,  t h e  
carcass s h o u l d  be r o l l e d  h i g h  up on i t s  r i g h t  s ide,  o r  a s  c l o s e  
t o  an upside-down p o s i t i o n  a s  poss ib le .  Observations and handling 
are best accomplished by s t r a d d l i n g  the  specimen and brac ing  it 
w i t h  your  legs. T h i s  a l l o w s  b o t h  hands  t o  be f ree  f o r  examining  
and c u t t i n g .  

( t h e  b r e a s t b o n e  which 
t h e  r i b s  a r e  a t t a c h e d  t o  i n  f r o n t )  and t h e  u m b i l i c a l  s ca r  
s i t u a t e d  on t h e  mid l ine  about halfway between t h e  head and t h e  
f l u k e s .  The u m b i l i c a l  s c a r  u s u a l l y  is  v i s i b l e  as  a n  oblong,  
d i sco lo red  depress ion  two t o  four  c m  i n  length ,  one t o  two c m  i n  
w i d t h ,  and a f e w  m m  deep  (F ig .  6 ) .  Run your  hand a l o n g  t h e  
m i d l i n e  and you s h o u l d  be a b l e  t o  f e e l  t h i s  h a r d  k n o t  o f  s c a r  
t i s s u e  s u r r o u n d e d  by r e l a t i v e l y  s o f t  s k i n  and muscle .  A f t e r  
having loca ted  t h e  umbi l i ca l  s c a r ,  you should no te  t he  p o s i t i o n  
of  t h e  g e n i t a l / a n a l  s l i t ( s )  ( F i g s .  5 ,  6 ,  and 7 ) .  

I n s p e c t  t h e  v e n t e r  f o r  t h e  s t e r n u m  

Shor t  I n c i s i o n  

If your i n s t r u c t i o n s  r e q u i r e  you t o  sample only t h e  gonads, 
you may n o t  have  t o  c u t  as  f a r  f o r w a r d  as  t h e  u m b i l i c a l  s c a r .  
(Your own s h o r t - c u t  method f o r  qu ick - sampl ing  of  gonads may be 
d e v e l o p e d  f o r  s u c h  c a s e s . )  F o r  t h e  s h o r t  v e r s i o n  o f  t h e  
i n c i s i o n ,  s t r a d d l e  t h e  c a r c a s s  and f a c e  t h e  t a i l  f l u k e s .  Make a 
s h a l l o w ,  s t r a i g h t - l i n e  c u t  f rom a p o i n t  a b o u t  15 c m  beh ind  t h e  
u m b i l i c a l  s c a r  t o  t h e  p o s t e r i o r  margin  o f  t h e  a n a l  s l i t  (Fig.  
1 3 A ) .  Once t h e  l e n g t h  of  t h e  i n c i s i o n  h a s  been  e s t a b l i s h e d ,  
deepen  it, b u t  be c a r e f u l  n o t  t o  damage t h e  u n d e r l y i n g  o r g a n s  
t h a t  you in t end  t o  sample. U s e  t h e  thumb o r  index f i n g e r  of your 
f r e e h a n d  t o h o l d  t h e  i n c i s i o n  open ( f o l l o w  w i t h  your  h a n d b e h i n d  
the  k n i f e )  s o  t h a t  you can t r a c k  t h e  progress  of t h e  inc i s ion .  

Your k n i f e  w i l l  f i r s t  pass  through t h e  t h i n  l a y e r  of sk in ,  
t h e n  t h e  w h i t e  l a y e r  o f  b l u b b e r ,  and t h e n  t h e  red abdominal  
musc le  (F ig .  1 3 B ) .  F i n a l l y ,  it w i l l  p a s s  t h r o u g h  t h e  e x t e r n a l  
l i n i n g  of  t h e  abdominal  c a v i t y  (pe r i toneum)  and you s h o u l d  be 
a b l e  t o  see t h e  abdominal organs covered by t h e  t h i n  t r a n s p a r e n t  
p e r i t o n e a l  t i s s u e  ( i n t e r n a l  l i n i n g ) ,  wh ich  can  be c l e a r e d  away 
w i t h  t h e  f i n g e r s  when necessary (Fig. 13C). 

Extended I n c i s i o n  and Thoracic Flap 

I f  s a m p l e s  of t h e  s tomach,  b lood ,  o r  o t h e r  more a n t e r i o r  
organs o r  t i s s u e s  a r e  needed, more working space i n s i d e  t h e  body 
c a v i t y  w i l l  be requi red  than  i f  you sample only t he  reproduct ive  
t r a c t s .  Both ends of t h e  stomach must be found and t i e d  o f f  and 
you may have  t o  l o c a t e  and remove b lood  ( p r o b a b l y )  f rom t h e  
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A 

C 

Figure 13. Short mid-ventral incision of female dolphin f o r  
collecting posterior abdominal organ samples. A. Incision extends 
from behind the umbilical scar to the anal slit. B. Incision is 
deepened. C. Incision completed. Internal abdominal organs can 
be seen (arrow). 
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d o r s a l  a o r t a  s i t u a t e d  d o r s a l  t o  t h e  lungs .  You w i l l  know 
i m m e d i a t e l y  t h a t  t h e  m i d - v e n t r a l  i n c i s i o n  h a s  t o  be ex tended  
a n t e r i o r l y  i n t o  t h e  t h o r a c i c  c a v i t y .  You w i l l  s a v e  t i m e  i f  you 
make t h e  e x t e n d e d  a n t e r i o r  c u t  a t  t h e  same t i m e  t h a t  you make t h e  
i n i t i a l  i nc i s ion .  

F e e l  a l o n g  t h e  m i d l i n e  i n  f r o n t  of t h e  u m b i l i c a l  s c a r  f o r  
t h e  x i p h o i d  process ( p o s t e r i o r  p r o c e s s )  of  t h e  s te rnum.  Make a 
s t r a i g h t - l i n e  c u t  f rom t h e  p o s t e r i o r  m a r g i n  of  t h e  a n a l  s l i t ,  
t h r o u g h  t h e  u m b i l i c a l  s c a r ,  t o  t h e  x i p h o i d  p r o c e s s .  Deepen t h e  
i n c i s i o n  a s  i n  t h e  shor t - inc i s ion  procedure and s t o p  (F ig .  14A). 

Roll t h e  c a r c a s s  back  o n t o  i t s  r i g h t  s i d e .  A f t e r  f e e l i n g  
f o r  t h e  j u n c t u r e s  of  t h e  r i b s  w i t h  t h e  s t e r n u m ,  e x t e n d  t h e  
i n c i s i o n  a n t e r i o r l y  from t h e  xiphoid process  by c u t t i n g  forward 
t h r o u g h  t h e  c a r t i l a g e n o u s  r i b  a t t a c h m e n t s  ( a t  t h e  b a s e  of  t h e  
r i b s )  between t h e  r i b s  and t h e  l e f t  side of t h e  sternum. T o  form 
a f l a p  of  r i b s  t h a t  can  be re f lec ted  t o  expose  o r g a n s  i n  t h e  
t h o r a c i c  c a v i t y  and t h e  a n t e r i o r  po r t ion  of t he  abdominal cav i ty ,  
c u t  upward on t h e  l e f t  side between the  r i b s  immediately behind 
t h e  l e f t  s c a p u l a ,  i.e. s h o u l d e r  b l a d e  (F ig .  14B). 

R e f l e c t  t h e  f l a p  t h a t  you have  j u s t  made and you a re  r eady  
t o  c o l l e c t  s a m p l e s  f rom any p a r t  of  t h e  t h o r a c i c  o r  abdominal  
c a v i t i e s  (F ig .  14C). As you r a i s e  t h e  f l a p ,  n o t i c e  t h e  p rominen t  
t r a n s v e r s e  sheet of muscle, t h e  diaphragm, t h a t  a t  once forms the  
f l o o r  of  t h e  t h o r a c i c  c a v i t y  and t h e  c e i l i n g  of  t h e  abdominal  
c a v i t y .  T h e  diaphragm must  be c u t  away from t h e  l e f t  w a l l  t o  
f u l l y  r a i s e  t h e  f l a p  a n t e r i o r l y ,  and one s i d e  o f  t h e  sheet of  
p e r i t o n e u m  a t t a c h e d  t o  t h e  u r i n a r y  bladder must  be s e v e r e d  t o  
r a i s e  t h e  f l a p  p o s t e r i o r l y .  

Sampling f r o m  t h e  Abdominal Cavity 

Urinary Bladder 

I f  t h e  mid-ventral  i n c i s i o n  you have made is well-centered, 
t h e  most  v e n t r a l l y  p o s i t i o n e d  o rgan  t h a t  you s h o u l d  see i n  t h e  
a b d o m i n a l  c a v i t y  i s  t h e  u r i n a r y  b l a d d e r .  I t  i s  a h e a v i l y  
muscular,  cigar-shaped organ, held i n  p l ace  (mid-ventral ly  and 
c l o s e  t o  t h e  body w a l l ,  i m m e d i a t e l y  a n t e r i o r  t o  t h e  g e n i t a l  
opening) by a s t rong  s h e e t  of peritoneum t h a t  is a t t ached  t o  t h e  
w a l l  of  t h e  body c a v i t y  on e i t h e r  s ide  of  t h e  b l a d d e r  (F igs .  1 2 ,  
14C, 15A and B). 

The b l a d d e r  i s  a u s e f u l  p o i n t  of  r e f e r e n c e  f o r  you. I f  t h e  
c a r c a s s  is female,  t h e  e n t i r e  reproduct ive t r a c t  t h a t  you w i l l  be 
examining, l abe l ing ,  and c o l l e c t i n g  w i l l  be loca ted  i n  a second 
sheet  o f  p e r i t o n e a l  t i s s u e  i m m e d i a t e l y  above ( d o r s a l  t o )  t h e  
s h e e t  s u p p o r t i n g  t h e  b l a d d e r  (F igs .  1 2 ,  14C). During your  
i n i t i a l  workups, you may want t o  remove t h e  bladder  f o r  a better 
view of t he  female reproduct ive  t r a c t ,  bu t  there a r e  no sampling 
r e q u i r e m e n t s  f o r  b l a d d e r s ,  s o  do n o t  c o l l e c t  them. I f  t h e  
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Figure 14. Extended mid-ventral incision for collection of organ 
samples from thoracic and abdominal cavities. A.  Incision is 
made anteriorly from the anal slit to the sternum. B. Ribs are 
cut from their cartilaginous attachments to the sternum. C. The 
left side is reflected to expose organs of the thoracic cavities 
(white and gray knobs at upper margin of cavity are knife 
handles). Especially note the double sheet of peritoneum in the 
genital region. One sheet supports the urinary bladder; the 
other (more dorsal) supports the uterus. 
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A 

Figure 15. Position of the urinary bladder. 
points to bladder, the most ventral abdominal organ. B. Bladder 
lifted to show sheet of supporting peritoneum. 

A. Finger at right 
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spec imen i s  male ,  you w i l l  be c o l l e c t i n g  o n l y  t h e  r i g h t  testis 
and epididymis l oca t ed  immediately d o r s o l a t e r a l  t o  t h e  bladder.  
Because t h e  b l a d d e r ' s  p o s i t i o n  does  n o t  u s u a l l y  i n t e r f e r e  w i t h  
t h e  sampling of male reproduct ive  organs,  there is l i t t l e  need t o  
remove t h e  bladder  i n  males. 

Female Reproductive Tract 

1. Descript ion 

You c a n  bes t  v iew t h e  f e m a l e  r e p r o d u c t i v e  t r a c t  and i t s  
s h e e t  of  p e r i t o n e a l  t i s s u e  ( t h e  broad ligaments) t h a t  h o l d s  t h e  
t r a c t  i n  p l ace  by exc i s ing  t h e  u r ina ry  bladder  and its p e r i t o n e a l  
s u p p o r t .  The f e m a l e  r e p r o d u c t i v e  t r a c t  i n c l u d e s  t h e  uterus 
(o r i en ted  along mid l ine ) ,  a right and left uterine horn branched 
a n t e r o l a t e r a l l y  from t h e  body of t h e  u t e rus ,  and a smal l ,  bean- 
t o  egg-shaped,  reddish-brown ovary d e l i c a t e l y  a t t a c h e d  t o  t h e  
fallopian tube a t  t h e  a n t e r i o r  end  of  e a c h  ho rn  v i a  t h e  broad  
l i g a m e n t  ( F i g .  1 2 ) .  The u t e r u s  opens p o s t e r i o r l y  i n t o  t h e  
vagina, which i s  s e p a r a t e d  from t h e  u t e r u s  by t h e  cervix. The 
ce rv ix  ( l i t e r a l l y ,  "neck") is a c t u a l l y  t h e  p o s t e r i o r  c o n s t r i c t i o n  
of  t h e  u t e r u s  t h a t ,  t o g e t h e r  w i t h  a number o f  c i r c u l a r  f o l d s  i n  
t h e  l i n i n g  of t h e  vagina l  cana l ,  among o t h e r  t h ings ,  may func t ion  
i n  s e a l i n g  t h e  u te rus .  

2 .  Sampling procedure 

The s tandard  procedure is t o  t a g  t h e  l e f t  horn of t h e  u t e r u s  
and c o l l e c t  t h e  e n t i r e  r e p r o d u c t i v e  t r a c t .  I f  c a r c a s s e s  a re  
always sampled i n  t h e  s a m e  p o s i t i o n ,  you w i l l  always know which 
ho rn  is  t h e  l e f t  one. Although t h e  l e f t  o v a r y  u s u a l l y  p roduces  
more ova and is  l a r g e r  t h a n  t h e  r i g h t  ova ry  i n  s e x u a l l y  m a t u r e  
f e m a l e s ,  e x c e p t i o n s  are  common and it may be i m p o s s i b l e  t o  
d i s t i n g u i s h  l e f t  horn from r i g h t  horn i f  one of t h e  horns is not  
i d e n t i f i e d  and l a b e l e d  b e f o r e  removal .  To a v o i d  p o s s i b l e  
confusion, you should f r e e  and l a b e l  t h e  l e f t  horn be fo re  f r e e i n g  
t h e  r i g h t  one. 

The p h y s i c a l  c o n n e c t i o n  be tween ova ry  and h o r n  is t e n u o u s  
and must  be p r o t e c t e d  d u r i n g  sampl ing .  While  you c u t ,  keep t h e  
l e f t  o v a r y  and t h e  a n t e r i o r  end of  t h e  l e f t  h o r n  i n  y o u r  f r e e  
h a n d . P u l l t h e m  s l i g h t l y a w a y  f r o m t h e l e f t w a l l .  T h i s  makes t h e  
p e r i t o n e a l  t i s s u e  t a u t ,  enabl ing you t o  seve r  it more e a s i l y  from 
t h e  r e p r o d u c t i v e  t i s s u e s .  Draw t h e  k n i f e  a l o n g  t h e  o u t s i d e  edge 
of t h e  l e f t  ova ry  and ho rn  and c o n t i n u e  t o  c u t  t h e  pe r i toneum 
away a s  you p roceed  down t h e  l e f t  horn  t o w a r d  t h e  u t e r u s  ( F i g .  
16A). Because t h e  pe r i toneum c o v e r s  t h e  v e n t r a l  s u r f a c e  o f  t h e  
u t e r u s  and u t e r i n e  h o r n s ,  it is  e a s i e r  t o  d i s t i n g u i s h  be tween 
p e r i t o n e u m  and ho rn  i f  you i n t e r m i t t e n t l y  e v e r t  t h e  p e r i t o n e a l  
s h e e t  and examine its d o r s a l  surface.  
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B 

F i g u r e  1 6 .  F r e e i n g  t h e  l e f t  u t e r i n e  ho rn  and l a b e l i n g  it i n  
p l a c e .  A .  The l e f t  ova ry  ( a r r o w )  and t h e  end o f  t h e  l e f t  h o r n  
are held f o r  p r o t e c t i o n  as  t h e  p e r i t o n e a l  t i s s u e  is c u t  away from 
them. B. C u t t i n g  i s  h a l t e d  when t h e  body o f  t h e  u t e r u s  is  
reached. A cab le - t i ed  label  is then  cinched secu re ly  t o  t h e  l e f t  
horn, half-way between t h e  ovary and t h e  u t e r i n e  body. 
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A f t e r  t h e  l e f t  horn  i s  f r eed ,  a t t a c h  a c a b l e - t i e d  l a b e l  t o  
it h a l f w a y  be tween t h e  ova ry  and t h e  h o r n ' s  j u n c t u r e  w i t h  t h e  
u t e r u s  and c i n c h  it t i g h t l y  t o  e n s u r e  t h a t  it d o e s  n o t  s l i p  on 
t h e  ho rn  (F ig .  1 6 B ) .  Free t h e  r i g h t  ho rn  and a l l  o f  t h e  u t e r u s ,  
except  f o r  i t s  connection w i t h  t he  vagina,  i n  t he  same manner a s  
you d i d  t h e  l e f t .  

I n  c o m p l e t i n g  removal  o f  t h e  sample ,  u s e  t h e  c e r v i c a l  
c o n s t r i c t i o n  a s  a n a t u r a l  s e a l  t o  ensure t h a t  anything contained 
i n  t h e  u t e r u s  i s  n o t  l o s t .  Loca te  t h e  c e r v i x  by moving your  
f i n g e r  up a l o n g  t h e  v a g i n a l  c a n a l  u n t i l  you r e a c h  a f i r m ,  
t r ansve r se ,  muscular b a r r i e r ;  then  c u t  t h e  reproduct ive  t r a c t  o f f  
below it. S e v e r  any c o n n e c t i n g  t i s s u e s  and remove t h e  sample.  
Now, p l a c e  t h e  r e p r o d u c t i v e  t r a c t  on t o p  of  t h e  c a r c a s s  t o  be 
s u r e  t h a t  a l l  r e q u i r e d  p a r t s  a r e  i n t a c t  and t h a t  one  h o r n  ( t h e  
l e f t )  is labeled. 

3 .  U t i l i t y  

O v a r i e s  o f  d o l p h i n s  c o n t a i n  d a t a  r e l a t i n g  t o  t h e i r  
r e p r o d u c t i v e  b i o l o g y .  Each t i m e  a f e m a l e  o v u l a t e s ,  a s c a r ,  
' t corpus  a l b i c a n s , "  is  e v e n t u a l l y  formed on t h e  o v a r y  and it is  
g e n e r a l l y  t h o u g h t  t h a t  i n  d o l p h i n s  c o r p o r a  a l b i c a n t i a  n e v e r  
d i s a p p e a r .  A c o u n t  of t h e s e  s c a r s  p r o v i d e s  an  e s t i m a t e  of  t h e  
number of o p p o r t u n i t i e s  a female may have had t o  become pregnant.  
Age e s t i m a t e s  of females w i t h  only one scar, o r  only one f r e s h l y  
e r u p t e d  G r a a f i a n  f o l l i c l e ,  f u r n i s h  d a t a  a b o u t  t h e  a v e r a g e  age  
t h a t  females  of a c e r t a i n  populat ion become sexua l ly  mature and 
how t h e  a g e  a t s e x u a 1 m a t u r a t i o n m a y c h a n g e . Y o u a r e a s k e d t o t a g  
t h e  l e f t  horn s o  t h a t  t echn ic i ans  a t  t h e  l abora to ry  can t e l l  l e f t  
from r i g h t  sides when they  count ovula t ion  s c a r s  on t h e  ova r i e s  
and t a b u l a t e  pregnancies f o r  t h e  r i g h t  o r  l e f t  horn. 

4. Pregnancies 

I n s p e c t  t h e  r e p r o d u c t i v e  t r a c t  and f e e l  f o r  any f i r m  mass 
i n s i d e  t h e  u t e r u s  o r  horns t h a t  may i n d i c a t e  a f e tus .  I f  a f e t u s  
less t h a n  2 5  c m  is  found,  l e a v e  it i n  t h e  u t e r u s  and p r i n t  "yes" 
f o r  FETUS ( p r i n t  lmnoll i f  n o t :  e n t e r  a q u e s t i o n  mark  i f  you a re  
n o t  s u r e ) .  F i n a l l y ,  t a g  t h e  l e f t  ho rn ,  remove t h e  r e p r o d u c t i v e  
t r a c t ,  p l a c e  it i n t o  your sampling bucket,  and p r i n t  "yesl' beside 
UTERUS AND OVARIES. 

I t  is  u s u a l l y  obv ious  when a f e m a l e  is  c a r r y i n g  a l a r g e  
f e tus .  Even before  t h e  v e n t r a l  c u t  is completed, t h e  f e t u s - f i l l e d  
u t e r u s  may b e g i n  t o  s l i d e  o u t  of  t h e  body c a v i t y  t h r o u g h  t h e  
i n c i s i o n  ( F i g .  1 7 A ) .  Wi thout  p u n c t u r i n g  t h e  u t e r u s ,  make an  
approximate l eng th  measurement of t h e  f e t u s  through t h e  wa l l  of 
t h e  u t e r u s  t o  see i f  it i s  less  t h a n  2 5  c m  long .  I f  i t s  l e n g t h  
is  e q u a l  t o  o r  more t h a n  2 5  c m ,  s l i t  t h e u t e r i n e w a l l ,  remove t h e  
f e t u s ,  and s e x  and measure  it (Fig .  1 7 B ) .  Be fo re  you d i s c a r d  
it, record  FETUS SEX and LENGTH d a t a  on t h e  l i f e  h i s t o r y  form and 
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Figure 17. Handling large fetuses. 
A. A nearly full-term whitebelly spinner dolphin fetus in the 
left uterine horn. The left ovary is in the observer's left 
hand. B. For fetuses larger than 25 cm, the uterus is slit and  
the fetus removed, sexed, measured, and discarded, but the uterus 
and ovaries are collected. 
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e n t e r  llnotl beside FETUS [COLLECTED?]. Then, t a g  t h e  l e f t  u t e r i n e  
horn, and c o l l e c t  t h e  reproduct ive  t r a c t .  

One o f  t h e  most  i m p o r t a n t  p i e c e s  of  l i f e  h i s t o r y  d a t a  
c o l l e c t e d  f o r  a s ses s ing  dolphin populat ions is t h e  percentage of 
m a t u r e  f e m a l e s  t h a t  a r e  p r e g n a n t  i n  a m o r t a l i t y  s a m p l e .  
L a b o r a t o r y  r e s e a r c h e r s  e s t i m a t e  t h i s  by a d d i n g  a l l  o f  t h e  I1yest1 
r e s p o n s e s  i n  t h e  FETUS [COLLECTED?] b l a n k  t o  a l l  of t h e  non- 
b l a n k  r e s p o n s e s  t o  FETUS:SEX and t h e n  d i v i d i n g  t h i s  sum by t h e  
t o t a l  number o f  f e m a l e s  i n  t h e  sample  t h a t  have  a t  l e a s t  one 
o v a r i a n  s c a r .  I n f e r e n c e s  a b o u t  c a l v i n g  r a t e s  and t r e n d s  i n  
populat ion growth f o r  w i l d  dolphins  can be made from d a t a  on t h e  
percent  of pregnant females  sampled i n  t h e  k i l l .  

Male: T e s t i s  and Epididymis 

1. Descript ion 

T h e  tes tes  a r e  p a i r e d ,  sperm-producing  o r g a n s ,  s i t u a t e d  
s l i g h t l y  p o s t e r i o r  a n d  l a t e r a l  t o  t h e  k i d n e y s .  They a r e  
s u r r o u n d e d  by  p e r i t o n e u m  f r o m  w h i c h  t h e y  h a n g  f r o m  t h e  
d o r s o l a t e r a l  w a l l s  of t h e  p o s t e r i o r  p a r t  of t h e  abdominal cav i ty ,  
i n  somewhat t h e  same p o s i t i o n  a s  t h e  ova r i e s  i n  t h e  females.  The 
dolphin testes a r e  sausage shaped and range i n  l eng th  from a few 
cen t ime te r s  i n  ca lves ,  t o  w e l l  over 15 cen t ime te r s  i n  some mature 
a d u l t s .  

The epididymis is a long, narrow, vermiform organ, w i th  a 
s p e r m - s t o r a g e  f u n c t i o n ,  t h a t  l i e s  i m m e d i a t e l y  d o r s a l  t o  and i n  
c l o s e  a s s o c i a t i o n  wi th  t h e  testis  (Fig. 1 8 A ) .  The two organs a r e  
connected by a t h i n  cas ing  of peritoneum, which can be d i sce rned  
by h o l d i n g  them up t o  a l i g h t  and g e n t l y  p u l l i n g  them away from 
each  o t h e r .  The e p i d i d y m i s  is  l o n g e r  on e i t h e r  end t h a n  t h e  
tes t is ,  and t h i s  somet imes  c r e a t e s  a c o l l e c t i n g  problem w i t h  
a d u l t  spec imens  because  o f  t h e  d i f f i c u l t y  i n  d e f i n i n g  t h e  f u l l  
e x t e n t  of t h e  epididymis p o s t e r i o r l y  where it is continuous w i t h  
t h e  vas deferens.  

The requirements  f o r  sampling male reproduct ive  organs a r e  
t o  c o l l e c t  t h e  R I G H T  TESTIS WITH E P I D I D Y M I S  ATTACHED. The r i g h t  
s ide  i s  sampled  s i m p l y  f o r  t h e  s a k e  o f  u n i f o r m i t y .  I f  you 
develop a sampling r o u t i n e  t h a t  inc ludes  p l ac ing  a l l  ca rcas ses  i n  
t h e  same p o s i t i o n  a t  t h e  same s t a g e  of sampling, you w i l l  always 
know which o r g a n s  a r e  on t h e  r i g h t  s ide  w i t h o u t  h a v i n g  t o  s t o p  
and t h i n k  about it. 

I f  you move t h e  i n t e s t i n e s  o u t  of  t h e  way, a l o n g  t h e  back 
(do r sa l )  w a l l  you should immediately see t h e  pa i r ed  kidneys t h a t  
f a i n t l y  resemble two bunches of  g r a p e s  wrapped i n  t r a n s p a r e n t  
p l a s t i c .  ( J u s t  a n t e r o d o r s a l  t o  each  k idney ,  is a s m a l l ,  f i r m ,  
l o b u l a r  a d r e n a l  gland--a  p o t e n t i a l  candida te  f o r  f u t u r e  sampling 
(F ig .  1 8 B ) . )  I f  t h e  c a r c a s s  is t h a t  of  an  a d u l t ,  t h e  t e s t e s  
could be a s  l a r g e  a s  t h e  kidneys. T h e  testes l i e  i n  a lmost  t h e  
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F i g u r e  18 .  P a i r e d  o r g a n s  o f  t h e  a b d o m i n a l  c a v i t y  o f  m a l e  
dolphins .  A. Testes w i t h  epididymides. The epididymis is longer  
t h a n  t h e  tes t is  on e i t h e r  end ( a r r o w s ) .  B. Kidneys and  a d r e n a l  
glands.  C. Comparison of p o s i t i o n ,  s i z e ,  and shape of kidneys and 
t e s t e s  o f  m a t u r e  male  d o l p h i n .  Testes a r e  suspended  f rom t h e  
l a t e r a l  w a l l s  by pe r i toneum;  k i d n e y s  a re  t e c h n i c a l l y  exc luded  
from t h e  body c a v i t y  by peritoneum. 
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same r e g i o n s  and a r e  a b o u t  t h e  same shape  a s  t h e  k i d n e y s ,  b u t  
tes tes  have  a smoo th ly  t e x t u r e d  s u r f a c e  a s  compared t o  t h e  
kidneys'  lumpy o r  bo t ryo ida l  su r f ace  (Fig. 18C). 

2 .  Sampling Procedure 

P u l l  t h e  t es t i s  and epididymis away from t h e  body w a l l  w i th  
one hand. Beginning a t  t he  a n t e r i o r  end of t h e  organ complex, use 
s h o r t  k n i f e  s t r o k e s  along t h e  d o r s a l  margin of t h e  epididymis t o  
f r e e  t h e  two o r g a n s  from t h e i r  p e r i t o n e a l  c o n n e c t i o n  w i t h  t h e  
body w a l l  ( F i g .  19A). When you r e a c h  t h e  p o s t e r i o r  e n d  of  t h e  
testis, you must de t e rmine  t h e  l i m i t s  of t h e  epididymis s o  t h a t  
p a r t  of  t h e  p o s t e r i o r  p o r t i o n  w i l l  n o t  be c u t  o f f  and l e f t  w i t h  
t h e  vas  deferens.  The epididymis and vas  de fe rens  a r e  continuous 
o r g a n s  and t h e y  a r e  n e a r l y  i n d i s t i n g u i s h a b l e  f rom each  o t h e r .  
Often, t h e  t r a n s i t i o n  between epididymis and vas  deferens  can be 
d i s c e r n e d  by a n  a b r u p t  t h i c k e n i n g  on t h e  end  o f  t h e  o t h e r w i s e  
t a p e r i n g  epididymis.  This  enlargement marks t h e  a n t e r i o r  e x t e n t  
of t h e  vas  de fe rens  and you may s a f e l y  seve r  t h e  epididymis from 
t h e  vas de fe rens  a t  t h i s  point .  Whenever you a r e  i n  doubt about 
t h e  e x a c t  l i m i t s  of  t h e  e p i d i d y m i s ,  c o l l e c t  p a r t  o f  t h e  v a s  
deferens  t o o  (Fig.  19B). Lab t echn ic i ans  can always d i s c a r d  t h e  
excess,  b u t  they  can never regenera te  what is missing. 

Sever t h e  t es t i s  and epididymis from a l l  connecting t i s s u e  
and remove them f r o m t h e b o d y c a v i t y .  P l a c e  t h e  s a m p l e  on t o p  of  
t h e  c a r c a s s  and i n s p e c t  it. I f  t h e  t e s t i s  is  l o n g e r  t h a n  s i x  
inches (-15 c m ) ,  it must be sliced t o  its c e n t e r  along its e n t i r e  
l o n g i t u d i n a l  e x t e n t  s o  t h a t  t h e  f i x a t i v e  w i l l  reach a l l  p a r t s  of 
t h e  o r g a n  (F ig .  19C). Large t es tes  n o t  p r e p a r e d  i n  t h i s  way w i l l  
r o t  ins ide .  Now, l i f t  t h e  sample by t h e  middle  of t h e  epididymis 
and make a s m a l l  s l i t  w i t h  your  k n i f e  j u s t  be low,  t h r o u g h  t h e  
m i d d l e  of  t h e  p e r i t o n e a l  c o n n e c t i o n  be tween t h e  e p i d i d y m i s  and 
testis. B e  c a r e f u l  no t  t o  puncture e i t h e r  organ. Thread a cable-  
t i e ,  w i th  a specimen-numbered l a b e l ,  through t h e  s l i t  and secure  
it t i g h t l y  t o  t h e  epididymis.  F ina l ly ,  p l ace  t h e  sample i n  your 
s a m p l i n g  b u c k e t  and p r i n t  l lyesl t  n e x t  t o  t h e  T E S T I S  i t e m  on t h e  
form. 

3 .  u t i l i t y  

I n  t h e  labora tory ,  t h e  testis  is measured and weighed wi th  
and wi thout  t h e  epididymis.  H i s to log ica l  s e c t i o n s  a r e  made from 
each organ t o  determine t h e  presence and abundance of spermat ids  
a n d  s p e r m a t o z o a .  The d a t a  a r e  u s e d  i n  s t u d i e s  o f  m a l e  
reproduct ive  ma tu r i ty  and seasona l i ty .  
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Figure 19. Collecting the right testis and epididymis. 
A .  The testis is pulled away from wall, making taut the 
suspensory peritoneum for easier cutting. 
B. Peritoneum is cut along the outside of the epididymis and the 
posterior end of the organ complex is severed well behind its 
actual terminus. 
C. Testes longer than 15 cm are slit lengthwise down to their 
centers to allow the fixative to penetrate the entire sample. 
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Stomach 

1. Descr ip t ion  

The stomach is loca ted  immediately under t h e  d iaphragm/ l iver  
complex i n  t h e  a n t e r i o r  p a r t  of t h e  abdominal cav i ty .  A s  i n  o t h e r  
m a m m a l s ,  t h e  de lph in id  stomach communicates w i t h  t h e  pharynx 
a n t e r i o r l y  through t h e  esophagus. T h e  p o s t e r i o r  p a r t  is i n  c l o s e  
c o n t a c t  w i t h  t h e  spleen and pancreas and c o n n e c t s  t h r o u g h  t h e  
pylor ic  sphincter w i t h  t h e  a n t e r i o r  end  o f  t h e  s m a l l  i n t e s t i n e  
(i.e. t h e  duodenum). Unlike t h a t  of o t h e r  m a m m a l s ,  t h e  de lph in id  
s tomach c o n s i s t s  o f  t h r e e  d i s t i n c t  compar tmen t s :  1) a h i g h l y  
muscular, non-secretory forestomach, 2 )  an enzyme-secreting m i d -  
o r  main stomach, and 3 )  a t h i n - w a l l e d ,  non-muscular  pylor ic  
stomach ( F i g .  1 2 ) .  

2 .  Sampling procedure 

Because t h e  s tomach  i s  c o l l e c t e d  f o r  i ts  c o n t e n t s ,  you 
s h o u l d  t a k e  e v e r y  p r e c a u t i o n  t o  e n s u r e  t h a t  it is  sea led  and 
removed i n t a c t .  R e m e m b e r  t o  s t o r e  s tomachs  f r o z e n  b e c a u s e  t h e  
s t o m a c h  may c o n t a i n  c a l c a r e o u s  f i s h  o t o l i t h s  a n d  s q u i d  
s t a t o c y s t s ,  i m p o r t a n t  t o  p r e y  s t u d i e s ,  and f o r m a l i n  is  ac id i c .  
I f  you have no i n s t r u c t i o n s  t o  c o l l e c t  t h e  s tomach ,  p r i n t  l1nof1 
n e x t  t o  t h e  i t e m  STOMACH on t h e  l i f e  h i s t o r y  form and  go on t o  
t h e  next  requirement.  I f  your workup inc ludes  stomach c o l l e c t i o n ,  
fo l low t h e  s t e p s  below. 

G i v e  your se l f  enough room t o  work. Open t h e  a n t e r i o r  p a r t  of 
t h e  abdomina l  c a v i t y  s u f f i c i e n t l y  t o  f o l l o w  t h e  c o u r s e  o f  t h e  
d i g e s t i v e  t r a c t  from t h e  s m a l l  i n t e s t i n e  t o  t h e  p o i n t  a t  which 
t h e  e sophagus  p e n e t r a t e s  t h e  d iaphragm.  I f  you have  t r o u b l e  
l o c a t i n g  t h e  e sophagus ,  open t h e  p o s t e r i o r  p a r t  o f  t h e  t h o r a c i c  
c a v i t y  and  c u t  t h r o u g h  t h e  d iaphragm and l i v e r  t o  reach and  
expose t h e  esophagus. 

D e f i n e  t h e  l i m i t s  o f  t h e  s t o m a c h .  B e g i n n i n g  a t  t h e  
e sophagus ,  tease and c u t  away c o n n e c t i n g  t i s s u e s  of l i v e r ,  
d i aphragm,  and pe r i toneum u n t i l  you have  c leared  enough of  t h e  
esophagus t o  c l o s e  your f r e e  hand completely around t h e  h ind  1 0  
c m  of it ( F i g .  2 0 A ) .  C a r e f u l l y  c l ea r  t i s s u e s  f r o m  t h e  t h ree  
s tomach compar tmen t s .  T h e  t i s s u e s  and o r g a n s  s u r r o u n d i n g  t h e  
p y l o r i c  stomach u s u a l l y  cause t h e  most t roub le .  T h e  w a l l s  of t h e  
p y l o r i c  s tomach a r e  v e r y  t h i n  and f l a c c i d  and t h e y  a r e  c l o s e l y  
a s s o c i a t e d  w i t h  t h e  s p l e e n  (a compact ,  s e m i - s p h e r i c a l ,  d a r k l y  
c o l o r e d  g l a n d )  and ,  e s p e c i a l l y ,  w i t h  t h e  r a t h e r  amorphous and 
f labby pancreas  (F ig .  2 0 B ) .  The problem is f u r t h e r  complicated by 
t h e  system of t w i s t s  and t u r n s  t y p i c a l l y  e x h i b i t e d  by t h e  p y l o r i c  
stomach and t h e  duodenal (upper) p o r t i o n  of t h e  s m a l l  i n t e s t i n e .  
P u l l  g e n t l y  on t h e  p y l o r i c  s tomach and c l e a r  away c o n n e c t i n g  
t i s s u e  (most ly  mesenter ies ,  duc t s ,  and blood vessels) w i t h  only 
your hands a t  t h i s  po in t .  Follow t h e  t r a c t  p o s t e r i o r l y  u n t i l  you 
reach t h e  p y l o r i c  s p h i n c t e r ,  a muscu la r  c o n s t r i c t i o n  t h a t  
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Figure 20 .  Defining t h e  l i m i t s  of t h e  stomach. 
A. The connecting t i s s u e s  of l i v e r ,  diaphragm, and peritoneum a r e  
c u t  away t o  f u l l y  expose t h e  esophagus (a r row) .  
B. The t i s s u e s  c o v e r i n g  t h e  t h r e e  s tomach compar tments  a r e  
removed. 
C. The p y l o r i c  s p h i n c t e r  ( a r row)  and duodenal  a m p u l l a  (D.A.) a t  
t h e  a n t e r i o r  end of  t h e  s m a l l  i n t e s t i n e  a r e  found by s e a r c h i n g  
along t h e  p o s t e r i o r  end of t h e  stomach. 
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p h y s i c a l l y  and f u n c t i o n a l l y  s e p a r a t e s  t h e  s tomach from t h e  t h e  
s m a l l  i n t e s t i n e  ( F i g .  2 0 C ) .  The s p h i n c t e r  i s  i d e n t i f i e d  by a n  
a b r u p t  change from f l a b b i n e s s  t o  f i r m n e s s  and w i d e n e s s  t o  a 
marked narrowness a s  you feel backwards along t h e  p y l o r i c  stomach. 
J u s t  p o s t e r i o r  t o  t h e  s p h i n c t e r ,  t h e  t r a c t  is  w i d e  f o r  a s h o r t  
d i s tance .  T h i s  w i d e  region of t h e  sma l l  i n t e s t i n e  is t h e  duodenal 
ampulla. P o s t e r i o r  t o  t h e  duodenal ampulla t h e  i n t e s t i n e  is (and 
remains) f i r m  and narrow. 
t h e  s p h i n c t e r  o r  t h e  duodenal  ampul la .  I f  you a r e  u n s u r e  a b o u t  
t h e p o s t e r i o r  l i m i t s  o f t h e  s tomachwhen it is  t i m e t o r e m o v e  it, 
t i e  o f f  and s e v e r  t h e  c o n n e c t i o n  f a r  down on t h e  (more obv ious )  
sma l l  i n t e s t i n e  (Fig. 2 1 A ) .  

Sometimes it is no t  easy t o  i d e n t i f y  

C l o s e  o f f  b o t h  e n d s  of  t h e  s tomach.  Because t h e  esophagus  
and s m a l l  i n t e s t i n e  a r e  d i f f i c u l t  t o  s e a l  o f f  c o m p l e t e l y ,  it i s  
i m p o r t a n t  t h a t  you c i n c h  down t h e  c a b l e  t i e s  a s  t i g h t l y  a s  
p o s s i b l e .  Lock one a round t h e  esophagus  a b o u t  f o u r  o r  f i v e  c m  
above t h e  s tomach.  L o c k t h e  o t h e r  a r o u n d t h e  duodenum f i v e  c m  o r  
more below t h e  p y l o r i c  sphinc ter .  

You now are  r e a d y  t o  b e g i n  t h e  f i n a l  c u t t i n g  and c l e a r i n g  
p r o c e s s  t o  remove t h e  sample.  S e v e r  t h e  esophagus  above t h e  t i e  
and h o l d  t h e  s a m p l e  i n  one hand and p u l l  it up ( o r  r o l l  it o u t )  
t o w a r d  you a s  you t e a s e  away t h e  c o n n e c t i n g  t i s s u e  (F ig .  2 1 B ) .  
Cut o f f  t h e  s p l e e n  and d i s c a r d  it. You may r i s k  p u n c t u r i n g  t h e  
p y l o r i c  s tomach i f  you t r y  t o  remove much of  t h e  p a n c r e a s ,  s o  c u t  
a round t h e  p a n c r e a s  and c o l l e c t  it w i t h  t h e  sample .  S e v e r  t h e  
connection w i t h  t h e  sma l l  i n t e s t i n e  below t h e  t i e  and remove t h e  
sample from t h e  body c a v i t y  (Fig. 2 1 C ) .  F ina l ly ,  a t t a c h  a cable-  
t i e d l a b e l t o  any p a r t  o f t h e  sample ,  p l a c e  t h e  sample  i n a  s m a l l  
p l a s t i c  bag ,  c a b l e - t i e  a l a b e l  t i g h t l y  a round t h e  o u t s i d e  t o  
c l o s e  t h e  bag,  and p u t  it w i t h  t h e  s a m p l e s  d e s t i n e d  f o r  t h e  
freezer.  A f t e r  you have done so, p r i n t  a 88yes88 beside t h e  i t e m  
STOMACH on t h e  form. 

3 .  U t i l i t y  

Stomachs a r e  c o l l e c t e d  i n  o rde r  t o  s tudy what, when, and how 
much t h e  a n i m a l s  a t e .  A s tomach chamber may c o n t a i n  f r e s h l y  
captured prey, such a s  whole f i s h  o r  squids ,  t h a t  can be r e a d i l y  
i d e n t i f i e d  and measured, o r  a l l  chambers may be empty except  f o r  
u n d i g e s t e d  h a r d  p a r t s  f rom which  p r e y  s i z e  and s p e c i e s  may be 
in fe r r ed .  Data from analyses  of l a r g e  samples of stomachs can be 
u s e d  t o  a d d r e s s  q u e s t i o n s  a b o u t  r e s o u r c e  u s e ,  s p e c i e s  
c o m p e t i t i o n ,  p r e y - t y p e  and p r e y - s i z e  p r e f e r e n c e ,  and ene rgy  
requirements  of t h e  sampled dolphins.  

Major Organs of the Thoracic Cavity 

The fo l lowing  d i scuss ion  is included f o r  gene ra l  r e fe rence  
i n  case  you a r e  asked t o  c o l l e c t  samples from t h e  t h o r a c i c  cavi ty .  



5 4  

B 

Figure 21. Removal of the stomach. 
A and B. The stomach is tied off at the esophagus and at the 
small intestine below the duodenal ampulla. The esophagus is 
severed above its tie and the small intestine below its tie. The 
sample is lifted up and out of the cavity as the remaining 

C. The stomach is examined to ensure that it is intact. 
connecting tissues are cut away from it. 
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Liver/Diaphragm/Lungs 

The diaphragm forms t h e  f l o o r  of t h e  t h o r a c i c  c a v i t y ,  bu t  it 
is  i n  c l o s e  a s s o c i a t i o n  w i t h  t h e  l i v e r  l y i n g  j u s t  i n s i d e  of  t h e  
abdominal c a v i t y  and wi th  t h e  p o s t e r i o r  margins of t h e  l u n g s  t h a t  
occupy t h e  p l e u r a l  p o r t i o n  o f  t h e  t h o r a c i c  c a v i t y .  When t h e  
diaphragm is c u t  back and c l ea red  away, it is p o s s i b l e  t o  mistake 
lung t i s s u e  f o r  l i v e r  t i s s u e ,  e s p e c i a l l y  i f  you a r e  i n  t o o  g r e a t  
a hur ry  t o  fo l low t h e  lobes  medial ly  t o  determine t h e i r  o r ig ins .  
In spec t  both t i s s u e s  and note  how c l o s e l y  they  can resemble each 
o t h e r  i n  g r o s s  shape and (sometimes) i n  c o l o r  (Fig.  22A) .  Compare 
them f o r  t e x t u r e  and r e s i l i e n c y  by s q u e e z i n g  l u n g  and l i v e r  
lobes  wi th  your hand. Notice t h a t  t h e  l i v e r  t i s s u e  i s  much more 
compact and muscle-like,  whi le  t h e  t i s s u e  of t h e  lung has  more 
of a spongy consistency. 

Heart/Dorsal Aorta 

The h e a r t  l i e s  ventromedial ly  t o  (between)  t h e  lungs and is 
encased i n  t h e  p e r i c a r d i u m  (o r  c a r d i a c  sac) .  Reach between t h e  
l u n g s  and f e e l  f o r  t h i s  s o f t b a l l - s i z e d ,  m u s c u l a r  organ .  T o  
expose  t h e  h e a r t  you must  c u t  a h o l e  i n  t h e  tough  s a c  and t h e n  
open it up w i t h  your  hands  (F ig .  2 2 B ) .  P u l l  t h e  h e a r t  o u t  f rom 
be tween t h e  l u n g s  t o  i n s p e c t  it. T h e  l a r g e s t  of  t h e  f o u r  
chambers  o f  t h e  h e a r t  i s  t h e  l e f t  v e n t r i c l e  (F ig .  2 2 B ) .  I f  you 
a r e  i n s t r u c t e d  t o  c o l l e c t  b lood  from t h e  h e a r t ,  you w i l l  l i k e l y  
t a k e  t h e  sample from t h a t  chamber. 

Aerated blood is pumped from t h e  l e f t  v e n t r i c l e  t o  a l l  p a r t s  
of  t h e  body v i a  t h e  a o r t i c  arch.  Blood is  s e n t  d o r s a l l y  and 
p o s t e r i o r l y  v i a  t h e  dorsal  a o r t a  which l i e s  along the  d o r s a l  w a l l  
of  t h e  t h o r a c i c  and abdominal  c a v i t i e s  (F ig .  2 2 C ) .  Open t h e  
t h o r a c i c  c a v i t y  w i d e  w i th  your hands and p u l l  t h e  lungs v e n t r a l l y  
t o  expose  t h i s  l a r g e  a r t e r y .  You may be a sked  t o  c o l l e c t  b lood  
from t h e  d o r s a l  a o r t a  i f  such  s a m p l e s  a r e  needed i n  t h e  f u t u r e .  
Precise d e t a i l s  f o r  b lood  s a m p l i n g ,  h a n d l i n g ,  and p r e s e r v a t i o n  
w i l l  accompany any b lood  c o l l e c t i n g  r e q u e s t s .  N e v e r t h e l e s s ,  
do no t  f o r g e t  t o  answer i t e m  BLOOD w i t h  a vtyestv o r  a vvnovv on t h e  
form. 

Parasites 

I recommend t h a t  you  r e s p o n d  t o  t h i s  f i n a l  " i n t e r n a l  
anatomyvv i t e m  l a s t  ( i f  it is s t i l l  necessary) ,  because p a r a s i t e s  
m a y b e  a s s o c i a t e d  w i t h  any o r g a n o r  a r e a  o f t h e  c a r c a s s  a n d t h u s  
s h o u l d  be addressed when examining  o r  s a m p l i n g  t h e  a p p l i c a b l e  
body p a r t ( s ) .  The re  a r e  no i n s t r u c t i o n s  f o r  t h e  s a m p l i n g  o f  
p a r a s i t e s  a t  t h e  t i m e  of t h i s  w r i t i n g ,  bu t  you should r e m e m b e r  t o  
r e s p o n d  t o  t h i s  i t e m  w i t h  a v t y e s v v  o r  a vtnotv a n s w e r  w h e n  
p r o c e s s i n g  a specimen.  S p e c i a l  s a m p l i n g  r e q u e s t s  w i l l  be 
accompanied by i n s t r u c t i o n s  when s p e c i f i c  p a r a s i t e  samples a r e  
needed. 



56 

- -  
Figure 22. 

A. The liver and lungs may be confused. They are similar in 
shape and size and sometimes in color. Lungs are spongy to the 
touch: liver is more compact. 
B. The heart lies ventromedial to the lungs, encased in a sac of 
peritoneum. The largest chamber of the heart is the left 
ventricle. It is a potential source of aerated blood if blood is 
to be sampled. 
C. The dorsal aorta lies along the dorsal wall of the thoracic 
cavity above the lungs and esophagus. This artery is a potential 
source for blood samples. 

Major organs of the thoracic cavity. 
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F I N I S H I N G  

When you f i n i s h  s a m p l i n g  t h e  spec imen ,  check  y o u r  work. 
Make c e r t a i n  t h a t  you f o l l o w e d  t h e  r e q u i r e m e n t s  f o r  t h e  p r o p e r  
s p e c i e s ,  s t o c k ,  and  area.  Check t h a t  you have r e sponded  t o  a l l  
o f  t h e  a p p r o p r i a t e  d a t a  i t e m s  on t h e  f o r m  t h a t  you have  j u s t  
comple t ed .  I n v e n t o r y  your  s a m p l e s ,  and. . .remember t o  t a k e  t h e  
k n i f e  o u t  of t h e  k n i f e  ho lde r  be fo re  you discard it. 

I hope t h a t  t h i s  handbook h a s  h e l p e d  t o  make y o u r  j o b  a 
l i t t l e  eas i e r  and more r e l e v a n t  f o r  you. You have  a d i f f i c u l t  
j o b  t h a t  n o t  eve ryone  c a n  do. But it i s  a n  i m p o r t a n t  j o b ,  
i n d i s p e n s i b l e  t o  t h e  r e s e a r c h  e f f o r t .  Wi thou t  t h e  care  and 
c o n c e r n  e x e r c i s e d  by o b s e r v e r s  i n  making t h e  c o l l e c t i o n s ,  v e r y  
few b i o l o g i c a l  s t u d i e s  c o u l d  p roceed .  You s h o u l d  t a k e  p r i d e  i n  
t h a t .  
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A 

Abdominal cavity 36, 37 
sampling 40-53 

Adrenal glands 47, 48 
Age distributions 19 
Aortic arch 55 
Atlas vertebra (head collection) 34, 35 

B 

Bags 

Basis for stock I D 

Bench grinder 

uses 15 

explained 10 

eye protection 17 
permission to use 17 
sharpening shears 17 

minimizing 19 

explained 9 

description 43 

fixation 16 
sampling 16 
storage 16 

Bias in selecting carcasses 

Blood 

Broad ligaments 

Bucket 

end-of-cruise preparations 17 
fixative in 16-17 
labeling 17 
preparing 16-17 

Buckets 
issued 15 
uses 15 

C 

Cable-tie number 
entered on form 20 
keeping track by set 20 

for attaching labels 14 
lengths 14 
locking 14 
pre-embossed for tail-tagging 19-20 
uses 14 

Cable ties 14 
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Carcass 
explained 9 
used as knife holder 1 8  

when chute assembled 18-20 
rapid 19-20 

dumping 1 8  
keeping track by set 20  
keeping track by well 20  
tail-tagging 18-20 
when to collect 4 

cutting behind 45  
description 43 
locating 45  
seals uterus 43 

Checking your work 57 
Chute 

carcass collecting 18-20 
Coamings (of wells) 

head storage 1 6  
Collection effort 1 8  
Coloration 

Carcass collecting 

Carcasses 

Cervix 

explained 6-7 
external anatomy item 2 1  

explained 1 0  
Color pattern and dorsal fin 

Containers 1 5  
Corpus albicans 

Cruise number 
sexual maturity 45 

explained 4 
non-dolphin items 2 1  

D 

Data item 

Date 
when not to respond 4 

explained 6 
non-dolphin item 2 1  

divides body cavity 36, 55  

description 55, 5 6  
potential blood-sampling source 55  

tying off 53, 54 

defining stomach 52-54 

Diaphragm 55  

Dorsal aorta 

Duodenum 

Duodenal ampulla 
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E 

Epididymis 
defining posterior end 47, 49 
description 47-48 
internal anatomy item (with testis) 43 

correcting 4 

exposing 53 
tying off 53, 54 

External anatomy items 
definition 20 
discussed 21, 23, 25, 26, 27-36 

Errors, entry 

Esophagus 53 

F 

Fallopian tube 

Fetus 
description 43 

explained 8 
measuring 45-47 
sexing 45-47 
when to collect 45 
when to discard 45, 46 

Fetus length 
explained 7 

Fetus sex 
explained 7 

Fixation of specimens 15-16 
fixation time 16 
fixative level 16 

cautions 15 
preparation 15 

Fixative 

Formaldehyde 15 
Formalin 

acidic 15 
burn 15 
damage to stomach contents 15 

permission to use 16 
specimens stored in 16 

Frozen samples 
carcasses 15 
heads 15 
inventory 16 
stomachs 15 

Frozen storage 
wells 16 

Freezer, cook's 
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G 

Gloves 14 
cotton, uses 14 
rubber, uses 14 
surgeons, uses 14 
used during fixative preparation 15 

keeping track of carcasses by set 20 
Greenbook 

H 

Head 
bending beak bellywards 34-35 
end-of-cruise preparation 17 
explained 8 
external anatomy item 24 
jaw sampled first 34 
labeling 16 
landmarks for collecting 34 
packaging 16 
sampling procedure 34-36 
use in biological studies 36 

description 55, 56 

description 43 
labeled in place 43-44 

Heart 

Horn, uterine 

I 

Internal anatomy 
compared to other mammals 36 
organization 36-37 

Internal anatomy items 36-56 

J 

Jaw sample (teeth) 
labeling 16 
preservation of 16 
sampling procedure 31, 33-34 
use in biological studies 34 
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K 

Kidneys 
compared to testes 47-49 
description 47-49 

holder 17 
safety 18 

sharpening 17 
hazards 17-18 

Knife 

knives 

L 

Labeling 
carcass (tail-tagging) 19 
epididymis (with right tes-is) 
head 16, 30 
head bag 16, 30 
left uterine horn 44, 45 
stomach 16, 30, 53 

advance preparation 14, 25, 30 
attached with cable ties 14 

Labels 14 

6, 30, 49 

printed with soft-lead pencil 14 
required 25, 30 
unstringing 14 

explained 7 
external anatomy item 24 

implication 31 
parasite fluid mistaken for 31 
test for 31, 32 

how many specimens to process 18-20 
processing 18-19 

compared with lung 55, 56 
described 55, 56 

compared with liver 55, 56 
described 55, 56 

Lactating 

Lactation 

Large kills 

Liver 

Lung 
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M 

Mammary gland 
explained 9 
external anatomy item 24, 31 

females 25, 26 
males 25 

Mammary slits 

Measuring devices 10-13 
Measuring sticks 10-13 

calibrating caliper jaws 11-12 
on site 21 

care of 10 
measuring with 11, 13 
metric measurement 12 

advantages, disadvantages 13 

rounding off 13 

extended (for complete sampling) 38, 40 
short (for quick-sampling of gonads) 38, 39 
landmarks for 38 

explained 9 
external anatomy item 24, 31 

Measuring tapes 13 

Measurements 

Mid-ventral incision 

Milk 

N 

Non-dolphin items 
definition of 20 
listed 21 

0 

Occipital condyles (head collection) 34, 35, 36 
Ovary 

Ovaries and uterus 

description 43 
collecting 43, 44 

explained 8 

P 

Pancreas 51, 53, 54 
description 51 
leave with stomach 53 
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Parasites 
explained 9 
fluid mistaken for milk in lactation test 31 
item completed at any time 

minimizing bias in 19 

for printing specimen number 14 
for sex determination 25, 28 
to complete forms 2 

55 
Partial-sample selection 

Pencil 

Pericardium 55 
Peritoneal sheets 

bladder suspension 40, 41, 42 
description 40, 41, 42, 43 
uterus suspension 41, 43 

Peritoneum (lining the cavity) 38 
Permission 

take photos 24 
use bench grinder 17 
use cookc's freezer 16 
use wells 16 

Pharynx 51 
Photos 

permission to take 24 
scale with 24 

Photos (Rolls, Frames) 
explained 9 
external antomy item 21, 24 

Porpoise Life History Form 2-10 
data items expained 4-10 
guidelines for completing 2, 4 

Position 
explained 6 
non-dolphin item 21 

Positioning carcasses 
first (sketch position) 21 
second (right side) 24 
third (upside-down) 38 
uniformly 21, 43, 47 

Pregnancies 45-47 
detection of 45, 46 

Probe (pencil) 
use in sex determination 25, 28 

Processing 
decisions 18-19 

Processing specimens 
order 20 
routine 20-57 
time limits 18-19 

against cuts (see knife safety) 
eye 17 
skin (see gloves) 

Protection 
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Pruning shears 
care of 17 
sharpening 17 
use 17, 31, 33, 34 

posterior limits 51-53, 54 
Pyloric sphincter 

Q 
Quad 

explained 6 
non-dolphin item 21 

R 

Random sampling (partial-sample selection) 19, 21 
Reproductive tract, female 

description 37, 47-49 
labeling 44, 45 
sampling procedure 43-45 
use in biological sudies 45 

description 47-49 
labeling 49 
sampling procedure 49-50 
use in biological studies 49 

labeling 25, 30 
packaging 16-17, 30 
sampling 25, 29 
storage 16-17, 30 

sample preservation 15-17 
specimen handling 15-17 

Reproductive tract, male 

Requirements 

Routine 

S 

Sample preservation 15 
Sampling equipment 

description 2-17 
use 2-18 

Sampling error (increased by divergent methodologies) 1 
Seawater 

for sampling bucket 16 
for washing hands 16 
preparing fixative 15 

Selection of specimens (in sampling part of kill) 19, 21 
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Set number 
explained 6 
non-dolphin item 21 

explained 5 
external anatomy item 24, 25 

direction of probe 25, 28 
distance between ventral openings 25, 26, 27 
mammary slits 25, 26 

Sex 

Sex-determination criteria 

Sex ratios 19 
Size distributions 19 
Sketch/fin trace 

explained 10 
external anatomy item 21-24 

Sketch position 21, 22 
Species/stock 

explained 5 
external anatomy item 21 . 

explained 5 
external anatomy item 24, 25 
printed on labels 14 
when to assign 5 

description 51 

landmark for mid-ventral incision 38, 40 

external anatomy item 21 

defining limits 51-53 
description 37, 51, 52, 54 
explained 8 
fore- 51, 54 
labeling 16, 53 
mid- 51, 54 
packaging 53 
pyloric 51, 53, 54 

sampling procedure 51-54 
tying off with cable ties 16, 53, 54 
storage 16, 51, 53 

labeling 16-17 
packaging 16 
storage 17 

end-of-cruise preparation of 17 
separate packaging of 17 
use in biological studies 51, 53 

Specimen number 

Spleen 51, 52, 53 

Sternum 

Stock ID (basis for) 

Stomach 

trouble in collecting 51, 53 

Stomach bag 

Stomach samples 

Storage area, recommended 15 
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T 

Tail-tagging carcasses 14 
Teeth 

explained 7 
external anatomy item 24 
in jaw samples 16 
sampling procedure 31, 32, 33-34 
use in biological studies 34 

compared to kidneys 47-49 
description 47-48 
explained 8 
internal anatomy item 43 
labeling (epididymis) 16 
large specimens sliced open 49, 50 
preservation of 16 

definition 36, 37 
organs of 53, 55, 56 

for processing 18-19 

explained 6 
external anatomy item 21, 24 
definition 11, 13 
measuring 11, 13 

for packaging heads 16 

Testis 

Thoracic cavity 

Time limits 

Total length 

Twine, seine-net 

U 

Umbilical scar (as landmark for mid-ventral incision) 38, 39 
Urinary bladder 

description 40 
reference point for internal organs 40, 43 

Uterus (and ovaries) 
description 43 
labeling 16 
preserving 16 

Vagina 

Vas deferens 

Ventricle, left 

description 43 

continuous with epididymis 47-48 

potential source of blood sample 55 
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W 

Wells 

Well-space 

Wet deck 

Whetstone 

permisssion to use 16 

rental for carcass frozen storage 18 

good storage area 15 

sharpening knives 17 
sharpening shears 17 

X 

Xiphoid process (of sternum) 
mid-ventral incision landmark 40 

Y 




