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INTRODUCTION 

Dolphins o f  severa species have been k i  l e d  i n c i d e n t a l l y  i n  the  eas tern  
t r o p i c a l  P a c i f i c  tuna purse seine f i s h e r y  s ince  i t s  beginnings i n  the  l a t e  
1950's ( P e r r i n  1969, Smith 1983). Data have been c o l l e c t e d  by a number o f  
i nd i  v i  dual s and agencies on many aspects o f  these mor ta l  i ti es , i nc l  ud i  ng 
numbers o f  dol ph i  ns k i l l  ed and dol ph in- re1 ease procedures used, bu t  few data 
are  a v a i l a b l e  p r i o r  t o  1970. As a r e s u l t ,  t he  e f f e c t  o f  t he  f i s h e r y  on the  
dol  p h i  n popul a t i  ons du r ing  t h a t  pe r iod  i s unce r ta i  n (Smith 1983). 

Here, what few data there  are a v a i l a b l e  f o r  t h a t  p e r i o d  are presented. 
These data were c o l l e c t e d  by th ree  i n d i v i d u a l s  on f o u r  f i s h i n g  t r i p s ,  two i n  
1964, and one each i n  1966 and 1968. Tables o f  t he  observat ions made f o r  each 
purse seine se t  are given. 

MATERIALS AND METHODS 

I n  1964 Gerald Lopes, a member o f  t he  crew o f  a 340 t o n  tuna purse seine 
vessel , wrote a l e t t e r  t o  t h e  Sta te  o f  C a l i f o r n i a ,  addressed t o  the  D i v i s i o n  
o f  F i s h  and Game, desc r ib ing  h i s  observat ions dur ing  those f i s h i n g  t r i p s .  The 
vessel f i s h e d  near Acapulco, Mexico apparent ly  i n  the  f i r s t  h a l f  o f  t he  
year .  H i s  l e t t e r  i s  reproduced ( re t yped  from a copy o f  h i s  o r i g i n a l )  i n  
Appendix I. He inc luded  a t a b l e  l i s t i n g  the numbers o f  do lph ins  k i l l e d  on 
several  sets.  

Lopes noted i n  h i s  l e t t e r  t h a t  h i s  counts were minimal , ' I .  .. f o r  t h e  
He descr ibed the  procedures used du r ing  purse se in ing  f o r  b e n e f i t  o f  doubt." 

tuna, i n c l u d i n g  t h e  do lph in  re1 ease procedure termed "backdown" o r  "backing 
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down." He i n d i c a t e d  t h e  se ts  i n  which t h i s  re lease procedure1 was used. He 
d i d  n o t  i n d i c a t e  t h e  species o f  e i t h e r  t h e  tuna caught o r  the  do lph ins  k i l l e d .  

I n  1979 David Wal ler  wrote a l e t t e r  t o  Nat iona l  Marine F i s h e r i e s  Service,  
addressed t o  N. Lo, i n  response t o  our i n q u i r y  i f  he had any i n f o r m a t i o n  about 
do lph in  m o r t a l i t i e s  dur ing  t h e  1960s. A typed vers ion,  from h i s  hand w r i t t e n  
o r i g i n a l  l e t t e r ,  i s  reproduced i n  Appendix 11. Wal ler  accompanied t h e  crew o f  
a 350-ton capac i t y  purse se iner  on several  f i s h i n g  t r i p s  i n  t h e  1960s w h i l e  he 
was a graduate s tudent  a t  t h e  U n i v e r s i t y  o f  Wisconsin. He inc luded  a hand 
w r i t t e n  t a b l e  w i t h  h i s  l e t t e r  o f  1979, a l so  i n  Appendix 11, g i v i n g  d e t a i l s  o f  
h i s  observat ions of 46 purse se ine se ts  made d u r i n g  February and March o f  
1964. He g ives  numbers o f  do lph ins  captured and k i l l e d  i n  each n e t  set ,  
c l a s s i f i e d  t o  species o f  do lph in  ( spo t ted  = S tene l l a  a t tenuata,  spinner = S. 
l o n g i r o s t r i s ) ,  tons o f  tuna caught, and date of t h e  set, as w e l l  as o t h z r  
d e t a i l s  o f  t h e  opera t ions  aboard ship. Wal ler  d i d  n o t  i n d i c a t e  t h e  l o c a t i o n  
of t h e  f i s h i n g  a c t i v i t y ,  and t h e  data apparent ly  i nc lude  some se ts  n o t  
i n v o l v i n g  do lph ins  (numbers 1, 3, 6, 12, 14, 15, 19, and 20, i n d i c a t e d  i n  t h e  
o r i g i n a l  by a zero crossed w i t h  a h o r i z o n t a l  l i n e ) .  

I n  1966 and 1968 W i l l i a m  Per r in ,  a b i o l o g i s t  w i t h  t h e  Southwest F i s h e r i e s  
Center, observed do lph in  m o r t a l i t i e s  aboard two f i s h i n g  t r i p s  on d i f f e r e n t  
vessels. He recorded ex tens ive  data on a v a r i e t y  o f  aspects o f  t h e  tuna purse 
se in ing  process; h i s  records are  on f i l e  a t  t h e  Southwest F i s h e r i e s  Center. 
Al though observ ing do lph in  m o r t a l i t y  was n o t  t h e  pr imary goal o f  h i s  f i e l d  
work , P e r r i  n recorded data on dol p h i  n mor ta l  i ty. 

P e r r i n l s  f i r s t  observat ions were made aboard a 331-ton capac i t y  tuna 
purse se ine vessel , opera t ing  genera l l y  i n  t h e  area 8" t o  13"N l a t i t u d e  and 
90" t o  95"W l o n g i t u d e  i n  J u l y  and August 1966. He recorded est imates o f  t h e  
number o f  do lph ins  captured i n  most sets, and o f  the  numbers k i l l e d  i n  f i v e  
sets ,  when l a r g e  numbers were k i l l e d .  He i n d i c a t e d  (personal  communication) 
t h a t  some do lph ins  were k i l l e d  on every set. 

P e r r i n ' s  second oberva t ions  were made aboard a 300-ton capac i t y  vessel 
ope ra t i ng  i n  t h e  area 7" t o  8"N l a t i t u d e  and 90" t o  92"W long i tude  i n  A p r i l  
1968. He recorded t h e  number o f  do lph ins  k i l l e d  i n  a l l  se ts  i n v o l v i n g  
do lph ins  and observed one s e t  n o t  i n v o l v i n g  dolphins.  He a1 so recorded t h e  
d u r a t i o n  o f  t h e  backdown procedure, when used, as w e l l  as t h e  t o t a l  du ra t i on  
o f  the  set.  

RESULTS 

Lopes' l e t t e r  prov ides data on t h e  number o f  do lph ins  k i l l e d ,  tons o f  
tuna caught, and on use o f  t h e  backdown dolph in- re lease procedure i n  2 1  
do lph in  se ts  i n  1964 (Table 1 ) .  An average o f  61 dolph ins was k i l l e d  per  set ,  
w i t h  an average ca tch  o f  9 tons o f  tuna. Backdown was used on 81% (17 o f  21 
s e t s )  o f  t h e  se ts  (Table 5) .  

*For a f u l l  d e s c r i p t i o n  o f  the  
t o  re lease do lph ins  w h i l e  r e t a  

"backdown" procedure used by tuna purse 
n i n g  t h e  tuna catch, see Coe and Sousa 

se iners  
1972). 



W a l l e r ' s  l e t t e r  p rov ides  data on t h e  number o f  a l l  do lph ins  captured, t h e  
number of do lph ins  k i l l e d  by species, and t h e  tons o f  tuna caught i n  38 
do lph in  se ts  i n  1966 (Table 2).  An average o f  81 do lph ins  was captured pe r  
set, w i t h  25 be ing  k i l l e d ,  and w i t h  an average ca tch  o f  7 tons o f  tuna. No 
backdown in fo rma t ion  was recorded (Table 5). 

P e r r i n ' s  records on 28 do lph in  se ts  observed i n  1966 g i ve  the  number o f  
do lph ins  captured by species and tons of tuna caught (Table 3 ) .  While 
do lph ins  were k i l l e d  i n  a l l  se ts  i n v o l v i n g  dolph ins,  the  number k i l l e d  was 
recorded f o r  on l y  5 sets.  The du ra t i on  o f  t h e  backdown do lph in - re lease 
procedure and of t h e  t o t a l  s e t  i s  given. An average o f  582 do lph ins  and 12 
tons  o f  tuna was captured pe r  set .  The mean number o f  do lph ins k i l l e d  i s  250 
per  set .  Th i s  i s  a b iased es t imate  because P e r r i n  recorded data f o r  se ts  w i t h  
o n l y  l a r g e  numbers o f  do lph ins k i l l e d .  The t ime spent backing down averaged 8 
minutes f o r  14 sets;  backing down was used i n  90% (18 o f  20 s e t s )  o f  t h e  se ts  
where i n fo rma t ion  i s  a v a i l a b l e  (Table 5) .  

P e r r i n l s  records f o r  15 do lph in  se ts  observed i n  1968 g i ve  t o t a l  numbers 
o f  do lph ins  captured, numbers o f  do lph ins  k i l l e d  by species, tons o f  tuna 
caught, and t h e  use o f  backdown (Table 4) .  An average o f  402 do lph ins  was 
captured and 113 k i l l e d  per  set ,  w i t h  21 tons o f  tuna caught. Backdown was 
used on 92% (11 o f  12 s e t s )  o f  t h e  se ts  where i n fo rma t ion  i s  a v a i l a b l e  
(Tab le  5) .  

For  t h e  data c o l l e c t e d  from these f o u r  t r i p s ,  t h e  mean number o f  do lph ins  
captured v a r i e d  markedly f rom l e s s  than 100 t o  n e a r l y  600, w i t h  an o v e r a l l  
average o f  284 animals (Table 5) .  The mean number o f  do lph ins  k i l l e d  f o r  se ts  
w i t h  a t o n  o r  more o f  tuna2 (success fu l )  v a r i e d  f rom 26 t o  250, w i t h  an 
o v e r a l l  mean o f  69, and a standard d e v i a t i o n  o f  87. The h ighes t  va lue  i s  froin 
P e r r i  n I s  1966 observat ions,  where on ly  k i  11 s f o r  se ts  w i t h  1 a rger  mor ta l  i ti es 
were recorded. I f  t h e  1966 observat ions are excluded, t h e  o v e r a l l  
k i l l - p e r - s e t  i s  56 w i th  a s tandard d e v i a t i o n  o f  70. The average tons o f  tuna 
caught ranged from 7 t o  21 tons  f o r  a l l  sets,  w i t h  an o v e r a l l  average o f  11. 
The standard d e v i a t i o n  i s  13. 

D I S C U S S I O N  AND CONCLUSIONS 

Ava i l ab le  data on numbers o f  do lph ins  k i l l e d  d u r i n g  tuna purse se ine n e t  
se ts  i n  t h e  1960s are l i m i t e d  t o  f o u r  f i s h i n g  t r i p s .  The data were c o l l e c t e d  
by d i f f e r e n t  i n v e s t i g a t o r s  and was, i n  some cases, incomplete. Unfor tunate ly ,  
these data were n o t  c o l l e c t e d  f o r  years  p r i o r  t o  1964, be fore  new f i s h i n g  
techniques were implemented t h a t  were designed t o  reduce do lph in  k i l l s .  

The frequency o f  use o f  t h e  "backdown" do l  p h i  n-re1 ease procedure w i t h i n  
f i s h i n g  t r i p s  increased over  t ime, b u t  no i n fo rma t ion  i s  a v a i l a b l e  p r i o r  t o  
1964. The v a r i a b i l i t y  of t h e  use o f  t h i s  procedure among vessels cannot be 

2The ca tch  o f  tuna was genera l l y  recorded t o  t h e  nearest  ton; a va lue o f  zero i s  
assumed t o  mean t h a t  l e s s  than 1/2 t o n  was caught. 
f o r  l 'successful 

Other d e f i n i t i o n s  have been used 
sets, where d i f f e r e n t  data record ing  convent ions have been used. 
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assessed from these data. 

Desp i te  t h e  several  shortcomings, these data a re  a l l  t h a t  a re  p resen t l y  
a v a i l a b l e  t o  us. Some a d d i t i o n a l  data, however, appear t o  e x i s t .  Wal ler ,  i n  
h i s  l e t t e r  (Appendix I I ) ,  notes t h a t  he ho lds  some a d d i t i o n a l  data which ". .. 
do n o t  d i f f e r  much from t h e  t rends  shown i n  t h e  enclosed ma te r ia l " .  
S i m i l a r l y ,  t h e  In ter -Amer ican T rop ica l  Tuna Commission holds data f rom two 
f i s h i n g  t r i p s  i n  t h a t  p e r i o d  which i nc lude  data on numbers o f  do lph ins  k i l l e d  
( R .  Al len ,  pers. commun.). A l l e n  noted t h a t  h i s  data a re  n o t  markedly 
d i f f e r e n t  f rom those which are  repo r ted  here b u t  cannot be re leased a t  t h i s  
t ime because o f  c o n f i d e n t i a l  agreements w i t h  the  vessels '  capta ins.  
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Table 1. Number o f  dolphins kil led,  number o f  tons o f  t una  caught, 
and the use o f  "backdown" on 21 purse seine se t s  involving 
dolphins, observed by Gerald Lopes i n  1964, (Appendix I ) .  

Set Number o f  Tons o f  tuna " B a c k down I' 
number1 dol p h i  ns k i  11 ed2 caught used3 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21  

30 
69 
20 
46 

30 
68 

6 
26 
12 
60 

12 
60 
40 

115 
153 

76 
18 
60 

150 

> 1004 

78 

6 
7 

15 
7 
7 
1 
4 
2 
7 
6 
0 

23 
3 
5 
4 
5 

60 
14 

12 
2 

a 

Y 
N 
Y 
Y 
N 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
N 
Y 
Y 
Y 
N 

lSequence number o f  se ts  i n  l e t t e r  (Appendix I )  

2Mi n i  mal estimates 

3 Y  = yes, N = no 

'+In computing k i l l  rates, e.g. k i l l / s e t ,  the average 
k i l l  o f  se t s  w i t h  over 100 k i l l s  was used (=139).  
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T a b l e  2. Numbers o f  d o l p h i n s  c a p t u r e d  and k i l l e d ,  by s p e c i e s ,  and tons 
o f  t una  c a u g h t ,  d u r i n g  38 p u r s e  seine sets i n v o l v i n g  d o l p h i n s ,  
o b s e r v e d  by David Wal l e r  i n  1964, ( A p p e n d i x  11). 

-------------- Number o f  Dol p h i  ns------------- 

numb e r 1 Cap tured2 s p o t t e d  s p i n n e r  t o t a l  c a u g h t  

K i l l e d  Tons  
............................... o f  tuna Set 

2 
4 
5 
7 
8 
9 

10 
11 
13 
16 
17 
18 
21  
22 
23 
24 
25 
26 
27 
28 
29 
30 
3 1  
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 

500 
30 

300 
75 
50 
40 

100 
25 
50 
65 
50 
20 

7 
60 

150 
30 
80 
50 
40 
40 

100 
140 

50 
80 
65 
40 
90 

225 
40 

160 
80 
50 
50 
65 
30 
20 
20 
25 

150 
19 
41 
26 
38 
11 
45 

2 
37 
14 
10 
13 

4 
3 

20 
23 
14 
3 
6 

20 
24 
68 
16 
6 

23 
7 
7 

30 
2 

36 
20 
25 
10 

7 
5 
2 
1 

16 

0 
0 
0 
0 
0 
0 

14 
0 
0 
0 
0 
0 
0 

24 
8 
0 
0 
3 

20 
0 
0 

14 
0 
0 
5 
0 
0 
0 
0 

33 
7 
0 
0 
5 
0 
0 
0 
0 

150 
19 
41 
26 
38 
11 
59 

2 
37 
14 
10 
13 

4 
27 
28 
23 
14 
6 

26 
20 
24 
82 
16 
6 

28 
7 
7 

30 
2 

69 
27 
25 
10 
12 

5 
2 
1 

16 

33 
7 
5 
7 
6 
1 

10 
0 

15 
13 
10 
4 
7 
1 
7 
6 
5 
1 
0 
7 
6 

19 
3 
1 
3 
2 
3 
8 
2 

3 1  
4 

10 
1 
4 

16 
1 
0 
5 

I S e q u e n c e  number g i v e n  i n  l e t te r  ( A p p e n d i x  11) ,  w i t h  se ts  

20nly t o t a l  i n d i c a t e d .  
n o t  i nvol  v i  ng dol p h i  n s  omi t t e d .  
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T a b l e  3. Number of  d o l p h i n s  c a p t u r e d  and number k i l l e d ,  t o n s  o f  f ish c a u g h t ,  and the d u r a t i o n  
o f  the se t  and o f  the "backdown" p r o c e d u r e  on 28 p u r s e  seine sets i n v o l v i n g  d o l p h i n s ,  
o b s e r v e d  by Wil l iam Perrin i n  1966, (Appendix I11 and f i e l d  n o t e s ) .  

-------------- Number of  Dolphins--------------- 
Captured  

Killed Tuna Caught D u r a t i o n s  ( m i n )  ................................. S e t  
number1 s p o t t e d  s p i n n e r  t o t a l  t o t a l  ( t o n s )  Backdown S e t  

2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
1 7  
18 
19 
20 
21 
22 
23 

26 
27 
28 
29 

-2 
- 
- 
- 
- 

250 

900 
250 
37 5 
665 

450 

270 
7 50 
750 
150 

375 

140 
200 
350 
400 
495 

1100 
1000 

- 

- 
- 

- 
- 

- 
- 
0 
- 
- 

750 

100 
250 
125 
35 

150 

30 
250 
250 
350 

125 

10 
0 
0 
0 

55 
0 
0 

- 

- 

- 

- 

- 

- 
1000 

1000 
500 
500 
700 

50 
600 

1000 
300 

1000 
1000 

500 
100 
500 
300 
150 
200 
350 
400 
550 

1100 
1000 

- 

+3 
+ 
+ 
+ 
+ 

300 
+ 
+ 

300 
+ 
+ 
+ 

150 
350 
+ 
+ 
+ 

150 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

0 
10 
4 
5 
3 

10 
40 
13 

7 
70 
22 

2 
16 
40 
8 
8 

13 
6 
3 
5 

5 
6 

11 
11 
14 
52 
33 

- 

- 
- - 
- 

10 
9 

11 
11 
8 
9 - 
04 - 
+3 
9 

10 
+ 
+ 
6 
+ 
a 
5 
5 

6 
6 
0 

- 

- 

- 
95 
54 

103 
95 

119 
90 

131 
154 

90 
140 
100 
127 
144 
97 

175 

122 
100 
113 
104 

90 
68 

122 
117 
412 
240 

- 

- 

1Sets n o t  i n v o l v i n g  d o l p h i n s  o m i t t e d ;  sequence number a s  p e r  f ie ld  data. 

*-  = no o b s e r v a t i o n  r e c o r d e d  

3 +  = g r e a t e r  t h a n  z e r o ,  b u t  amount n o t  r e c o r d e d  

4O = backdown p r o c e d u r e  n o t  used 
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APPENDIX I. 

L e t t e r  from Gerald H. Lopes t o  Department o f  Conservation, D i v i s i o n  o f  F i s h  and 

P o r t i o n  unc lear  i s  marked by *. Game, Sacramento, C a l i f o r n i a  dated June 8, 1964. 
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R t .  1, Box 64 
Patterson, C a l i f .  
June 8, 1964 

Dept. o f  Conservat ion 
D i v i s i o n  o f  F i s h  and Game 
Sacramento, Cal i f  

Dear S i r s :  

I have j u s t  r e c e n t l y  completed two t r i p s  aboard one o f  San Diego's famed 
commercial tuna boats. Our f i r s t  t r i p  l a s t e d  f o r t y - f o u r  days, and the  second 
t h i r t y - f o u r .  The grounds we f ished were about 200 m i les  o f f  t he  coast  o f  
Acupulco. A t  t h i s  t ime o f  year  the weather the re  i s  very warm and p leasant  
w i t h  the water ranging over 80 degrees. 

The t r i p  d i d  much f o r  me as f a r  as nou r i sh ing  my phys i ca l  aspects. It 
a l s o  gave me much "food f o r  thought." 

To s t a r t  w i th ,  the sh ip "Concho'l which I was aboard was a s leek 118 f o o t  
purse se ine r  equipped w i t h  a n e t 4 8 5 *  fathoms l o n g  and 46* fathoms deep. The 
boat  has t h i r t e e n  r e f r i g e r a t e d  "we l l s "  w i t h  c a p a c i t i e s  ranging from 15 t o  40 
tons each. With a f u l l  l oad  she i s  supposed t o  c a r r y  340 tons o f  f i s h ,  though 
t h e  two t r i p s  on l y  t o t a l e d  318 on our f i r s t  and 308* on the  other.  

When working i n  lower murky waters (around C h i l e  and Peru), I am t o l d  
t h a t  a l l  o f  the sets  are made d i r e c t l y  on schools of running tuna. But w h i l e  
working i n  c l e a r  waters, such as the f i s h i n g  grounds o f f  Acupulco, the boats 
p r a c t i c a l l y  always a c t  on schools of porpoise which the m a j o r i t y  o f  the t ime 
have tuna t h a t  school d i r e c t l y  below them f o r  some unknown reason. On our two 
t r i p s  we had a t o t a l  of 110 sets. Of these only  f o u r  were on school f i s h .  

Upon approaching one o f  these schools a person u s u a l l y  no t i ces  a l a r g e  
"spot"  o f  b i r d s .  As you get  c lose r ,  you can see porpoise, f i s h  and b i r d s  i n  
one b i g  " feeding frenzy."  The boat w i l l  run w i t h  them f o r  awhi le  t o  check i f  
the re  i s  enough f i s h  w i t h  the porpoise t o  make i t  worth w h i l e  f o r  a "set . "  

When i t  i s  determined a s e t  i s  feas ib le ,  the sh ip  stops and lowers i t s  
two outboard powered speedboats. Once the speedboats o r  "pongas" (as they are 
c a l l e d )  a re  i n  the water the sh ip again gets underway. The pongas run w i t h  
the  sh ip as i t  c i r c l e s  the school, each t ime t i g h t e n i n g  the  c i r c l e  u n t i l  i t  
gets i n t o  p o s i t i o n  t o  make the set .  When the word i s  given, the seven t o n  
s k i f f  hauled on the r e a r  of the sh ip i s  " c u t  loose" t a k i n g  one end o f  t he  n e t  
and begins towing ( o r  r a t h e r  h o l d i n g  the n e t )  as the sh ip e n c i r c l e s  the  
school. A t  t he  same t ime t h e  s k i f f  i s  turned loose, the two pongas are given 
commands by r a d i o  head sets.  One ponga goes t o  the s t e r n  and back around t h e  
wake, w h i l e  the  o t h e r  goes ahead and forward of  the boat. The idea i s  t o  ge t  
a l l  the porpoise i n t o  the net, as the tuna w i l l  s tay r i g h t  w i t h  them. Many 
times, i f  j u s t  several  of the porpoise escape, the whole school of tuna w i l l  
go w i t h  them. 
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With the c i r c l e  completed, t h e  sh ip w i l l  meet the s k i f f  and p i c k  up the  
end o f  the net.  From here the n e t  w i l l  be pursed. This i s  done by a ''purse 
l i n e . "  A cable threaded through r i n g s  at tached t o  the  bottom o f  t he  net.  
When the cable i s  a l l  brought i n ,  the r i n g s  and the bottom o f  the n e t  a re  a l l  
brought on deck. From here the re  i s  n o t  a chance o f  t he  f i s h  ( o r  porpoise)  t o  
escape. 

From here t h e  ne t  i s  begun t o  be brought i n .  This i s  done by means o f  a 
l a r g e  ''power block."  The power block,  a t tached t o  a boom, r e e l s  the n e t  i n  
and enables i t  t o  be stacked on board again. Usual ly  before the  n e t  i s  h a l f  
way i n  porpoise begin t o  appear, wrapped o r  tangled i n  the  net .  These a re  
taken o u t  on board and thrown over the  o the r  s ide.  Most are c u t  and b leeding 
from the  punishment o f  the net, many a re  a l ready dead from drowning. 

Usua l l y  when the  n e t  i s  about h a l f  way i n ,  i t  i s  t i e d  up. The sh ip  i s  
then p u t  i n  reverse. This i s  known as backing down. This causes the n e t  t o  
f l o a t  towards the  bow where the  corks s ink  a t  t he  cen te r  o f  t he  n e t  and enable 
most o f  the porpoise t o  ''go c u t  over the corks' ' w i t h o u t  t he  f i s h  escaping. 
But t he re  i s  always t h a t  t e n  o r  f i f t e e n  percent  t h a t  c a n ' t  f i n d  t h e i r  way out.  

The n e t  i s  then u n t i e d  and the s tack ing  cont inues. Now t he re  are both 
f i s h  and porpoise coming up the net.  By t h i s  t ime (perhaps 1 hour)  you n o t i c e  
on ly  an occasional  porpoise t h a t  i s  s t i l l  a l i v e .  The n e t  i s  brought i n  as f a r  
as p o s s i b l e  u n t i l  a l l  f i s h  and porpoise are i n  a "sack." The s k i f f  then 
a r r i v e s  a t  the edge o f  the sack and the corks are t i e d  t o  it. 

I f  t he re  a re  s t i l l  an abundance o f  porpoise i n  t h e  net,  several  men w i l l  
crawl i n t o  the n e t  and take them out.  By t h i s  time, perhaps on ly  f i v e  o u t  o f  
f i f t e e n  s t i l l  remain a l i v e .  

On the t r i p s  110 sets  were made. Sometimes we missed porpoise and a l l .  
Sometimes we j u s t  go t  porpoise. Other than school f i s h ,  whenever we go t  f i s h ,  
we always had porpoise. This leaves me w i t h  grave concern. W i l l  t h i s  cause 
d e p l e t i o n  o r  perhaps an e x t i n c t i o n  o f  porpoise? Is t he re  anyth ing t h a t  can be 
done about it? 

I have mentioned i t  t o  many o f  the men aboard the  "Concha," even the  
Most o f  them say t h a t  i t  i s  a shame, the slaugh-at i s  going 

Others shrug i t  o f f ,  as i f  t o  say ' l i t ' s  a l i v i n g . "  
skipper.  
on. 

I have t r i e d  t o  get an est imate on the k i l l  o f  porpoise on several  
sets.  I would have got ten more, b u t  my work kep t  me from keeping t r a c k .  The 
tonnage here i s  p r e t t y  accurate, b u t  the porpoise count i s  l e s s  f o r  t he  
b e n e f i t  o f  doubt. 

6 
7 

15 
7 
7 

tons o f  tuna w/backdown-- 30 porpoise k i l l e d  
tons o f  tuna w/o backdown-- 69 porpoise k i l l e d  
tons o f  tuna w/backdown-- 20 porpoise k i l l e d  
tons o f  tuna w/backdown-- 46 porpoise k i l l e d  
tons o f  tuna w/o backdown-- over 100 porpoise k i l l e d  
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1 
4 
2 
7 
6 
0 

23 
3 
5 
4 
5 

60 
14 
8 

12 
2 

ton  o f  tuna w/backdown-- 30 porpoise k i l l e d  
tons o f  tuna w/backdown-- 68 porpoise k i l l e d  
tons o f  tuna w/backdown-- 6 porpoise k i l l e d  
tons o f  tuna w/backdown-- 26 porpoise k i l l e d  
tons o f  tuna w/backdown-- 12 porpoise k i l l e d  
tons o f  tuna w/backdown-- 60 porpoise k i l l e d  
tons o f  tuna w/backdown-- 78 porpoise k i l l e d  
tons o f  tuna w/backdown-- 12 porpoise k i l l e d  
tons o f  tuna w/backdown-- 60 porpoise k i l l e d  
tons o f  tuna w/backdown-- 40 porpoise k i l l e d  
tons o f  tuna w/backdown-- 115 porpoise k i l l e d  
tons o f  tuna w/o backdown-- 153 porpoise k i l l e d  
tons o f  tuna w/backdown-- 76 porpoise k i l l e d  
tons o f  tuna w/backdown-- 18 porpoise k i l l e d  
tons o f  tuna w/backdown-- 60 porpoise k i l l e d  
tons o f  tuna w/o backdown-- 150 porpoise k i l l e d  

Y o u ' l l  n o t i c e  t h a t  I have noted some w i t h  backdown and some wi thout .  
Porpoise w i l l  n o t  go o u t  o f  the n e t  a f t e r  dark and sometimes the  sk ipper  g o t  
lazy,  I guess. These 21 sets  t o t a l i n g  198 tons, k i l l e d  1229 porpoise ( a t  
l e a s t ) .  That comes t o  over s i x  porpoise pe r  ton. S ix  t imes 300 i s  1,800 
porpoise. There are t h i r t e e n  o t h e r  boats j u s t  i n  t h i s  same company. By t h e  
t ime each boat  makes j u s t  one t r i p  the  porpoise popu la t i on  drops 25,200. 
Q u i t e  an unbel ievable f i g u r e .  How l o n g  can t h i s  go on? Perhaps a new n e t  o r  
a m o d i f i c a t i o n  t o  the ones they are now us ing  i s  t he  s o l u t i o n .  

Another s i t u a t i o n  which brought quest ion t o  qy mind was the l e g a l  s i z e  o f  
the f i s h  taken. Using a n e t  which can cover a diameter of almost a qua r te r  o f  
a mi le ,  how can a person determine t h e  s i z e  o f  f i s h  i t  w i l l  y i e l d ?  

Y e l l o w f i n  tuna are found i n  the f i s h i n g  grounds o f f  Acupulco. But many 
t imes sk ip jack ,  a smal ler  tuna, are found i n  the  schools w i t h  them. To be 
l e g a l ,  s k i p j a c k  must weigh a t  l e a s t  4 pounds ( o r  so I ' v e  been t o l d ) .  Dur ing 
our  t r i p s  we must have thrown overboard several  tons. I a l s o  saw several 
l a r g e  y e l l o w f i n  thrown overboard because they were too  large.  What good can a 
dead f i s h  be a t  t h e  bottom of the sea? Is i t  f i s h  and game laws or j u s t  
because the canner ies would r a t h e r  n o t  take the t r o u b l e  t o  process them? 

These are quest ions t h a t  bear l o o k i n g  i n t o .  I n  my concern w i t h  t h i s  
subject ,  I would be more than happy t o  he lp  you i n  anyway you may see f i t .  

I may be reached through mai l  a t  R t .  1, Box 64, Patterson, C a l i f o r n i a ,  o r  
by telephone a t  TY1 e r  2-3944. 

Thank you, 

s/Gerald H. Lopes 

Gerald H. Lopes 
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APPENDIX 11. 

L e t t e r  from David W. Wal ler  t o  Nancy C.H. Lo, Southwest F i she r ies  Center, dated 
June 25, 1979. 
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Laredo, Texas 

Monday 25 June 1979 

Dr. Nancy C. H. Lo, Leader 
Quantitative Analysis Task Group 
National Marine Fisheries Service 
Southwest Fisheries Service 
La Jo l la ,  California 92038 

Dear Dr. Lo: 

I am enclosing copies of some of my records of the f i r s t  1964 excursion 
of the Independence which I observed on board.  They cover the period 
February-March and include detail reports on the f i r s t  24 of a l l  56 sets  made, 
and a summary sheet which shows abstracted d a t a  from the f i r s t  46 o f  the 56 
sets .  

The other information i s  available, b u t  I d i d  n o t  have a chance t o  
complete the records to  send t o  you before leaving for my current work w i t h  a 
group of KSU students i n  our Mexican, Field Biology course. In f ac t ,  I 'm 
sending these from our campground a t  Laredo. We enter Mexico tomorrow for a 
two-week excursion. 

I will prepare the r e s t  of the records to  send to  you a f t e r  July 20. The 
d a t a  do n o t  d i f fe r  much from the trends shown i n  the enclosed materials. This 
will j u s t  have to  do for  now. 

Hasta l a  regressa, 

David W. Waller 
Assistant Professor 
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ADDITIONAL NOTES 
106 = Total Encounters o f '  c' Porpoises 

56 = Total Number o f  Sets 

Mortal i ty  Cum. Cum. 
Date Set Tuna spot Spin Spot Spin Tags tuna PorP We1 1 

Feb 20 1 
22 2 
22 3 
22 4 
26 5 
27 6 
28 7 
28 8 
28 9 

Mar 1 10 
3 11 
3 12 
4 13 
4 14 
4 15 
6 16 
6 17 
6 18 
7 19 
8 20 
8 21 
8 22 
9 23 
9 24 

10 25 
10 26 
10 27 
11 28 
12 29 
12 30 
12 31 
13 32 
13 33 
14 34 
14 35 
15 36 
16 37 
16 38 
18 39 
19 40 
20 41 
20 42 
20 43 
21 44 
21 45 
22 46 

0 
33--5 (500) 

0 
7 
5 
0 
7 
6 
1 

10 
0 
0 
15 
0 
0 
13 

9.5 
3.5 
0 
0 

6.5 
.5 

7--25 
6 
5 

.75 
0 
7 
6 
19 

2.5 
1 
3 

1.5 
2.5 
8 

1.5 
30.5 

4 
10 
1 

3.5-1.5 
16 
1 
0 
5 

30 
300 

75 
50 
40 

20 

50 

65 
50 
20 

7 
30 

140 
30 
80 
10 
20 
40 

100 
120 
50 
80 
50 
40 
80 

225 
40 

125 
50 
50 
50 
40 
30 
20 
20 
25 

0 

0 

0 

(100) 

0 

0 
0 

0 
0 

0 

0 
0 

0 
0 
0 

5 

0 

0 
0 
0 

0 
30 
10 
0 
0 

40 
20 

0 
0 

20 
0 
0 

15 
0 

(10)  
0 
0 

35 
30 
0 
0 

25 
0 
0 
0 
0 

150 

19 
41 

26 
38 
11 
45 

2 

37 

14 
10 
13 

4 
3 

20 
23 
14 

3 
( 6 )  
20 
24 
68 
16 
6 

23 
7 
7 

30 
2 

36 
20 
25 
10 

7 
5 
2 
1 

16 

0 

0 
0 

0 
0 
0 

14 
0 

0 

0 
0 
0 

0 
24 
8 
0 
0 
3 

(20)  
0 
0 

14 
0 
0 
5 
0 
0 
0 
0 

33 
7 
0 
0 
5 
0 
0 
0 
0 

0 
0 
0 
1 

15 
0 
0 
0 
4 
0 
5 
0 
3 
0 
0 
0 
2 
0 
0 
0 
0 
0 
3 
4 
4 
2 
0 
8 
0 
0 
0 
8 
0 
2 
1 
1 
1 
0 
8 
6 
6 
2 
3 
3 
5 
8 

33.5 
33.5 
40.5 
45.5 

52.5 
58.5 
59.5 
69.5 
69.5 

89.5 

97.5 
107. 
110.5 

117. 
117.5 
124.75 
130.75 
136.75 
137.5 
137.5 
144.5 
150.5 
169.5 
172. 
173. 
176. 
177.5 
180. 
188. 
189.5 
210. 
214. 
224. 
225. 
230. 
246. 
247. 
247. 
252. 

150 
150 
169 
210 

236 
274 
285 
344 
346 

383 

397 
407 
420 

424 
45 1 
479 
502 
516 
522 
548 
568 
592 
674 
690 
696 
724 
73 1 
738 
768 
7 70 
839 
866 
891 
901 
913 
918 
920 
921 
93 7 

P-5,S-5 
5-5 
5-5 
S-5,S6 

5-6 
5-6 
S-6, P-6 
P-6 

P-6, P-4 

P-4, s4  
P-4, s4 
P-4, s4  

s-4, s3 
s-4, s3 
53 
53 
53 
53 

s3, P3 
P3 
P3 
P3 
P3, P2 
P3, P2 
P2 
P2 
P2 
P2, s2 
P2, s2 
s2, P 1  
P 1  
P l y  s1 
P l y  s1 
P l y  s1 
51 

51 
~~~~~~ ~~ ~ 

M/V U.S. 14 tons Y.F. - on spotters -- 
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APPENDIX I I I.  

Memorandum from William F. Perrin to  Acting Laboratory Director, Tuna Resources 
Laboratory, d a t e d  September 8, 1966. 
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Acting Laboratory Director, 
Tuna Resources Laboratory, La Jo l l a ,  Calif. 

September 8, 1966 

W .  F. Perrin, Biological Technician ( F i s h .  1 

Cruise on M/V Conte Blanco 

Introduction: The fo l lowing  i s  a brief summary of my ac t iv i t i e s  aboard the 
purse seiner Conte Blanco on a cruise from 10 July to  11 August 1966. F i s h i n g  
operations w e m a r r i e d o u t  along the coast of Mexico south to  the G u l f  of 
Tehuantepec and i n  an area centered on 10" north la t i tude and 90' west 
1 ongi tude. 

The Vessel: The Conte Blanco i s  a 117 f t .  purse seiner w i t h  a capacity 
of 331 t ons. She c a r m a 5 2 5 x  42 fathom net and i s  equipped w i t h  four 
"porpoise chaser'' skiffs i n  addition t o  the large seine skiff .  

Set Logs: A standard s e t  l o g  sheet was completed for each se t .  A 
to ta l  o f  29 se t s  were made of which 28, a l l  made on porpoise, were successful, 
yielding a mean catch of approximately 11 tons per se t .  The largest  haul was 
55 tons and the smallest 250 l b s .  

Bathykmographs: Four BKG's were taken on the cruise. One was l o s t  on s e t  
* two more were lost on s e t  #3. The remaining instrument was l o s t  on s e t  $6. A total  of 14 usable traces were obtained. 

Blood Samples: A t o t a l  of 155 yellowfin and 30 skipjack blood samples were 
taken, from 8 hauls .  The samples were centrifuged and the serum frozen and 
retained u n t i l  return t o  San Diego where i t  was turned over t o  Izadore Barrett 
of the IATTC. 

Sharks: Two net-eater sharks ( C .  malpeloensis) were tagged and 
released. The captain ordered a hault put to  tagging operations when a 
crewman was severely bit ten on the hand. Twelve net-eaters were measured and 
sexed. Nine individuals were examined for  stomach contents. One large manta 
ray was measured, tagged and released. A whale shark was sighted and 
photographed. 

Weather: A total  of 39 standard international weather reports were 
c o m p i l e d  and logged. Of these, 25 were successfully transmitted t o  the 
weather observer i n  San Francisco t h r u  K M 1 .  A continuous barograph record of 
pressure was kept. 

Stomach samples: Yellowfin stomach samples were taken on three hauls .  A 
to ta l  o f  /5 , about 25 per h a u l ,  were taken. 
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Ac t i ng  Laboratory D i r e c t o r  -2- September 8, 1966 

Net Data: The h i s t o r y  o f  and p e c u l i a r i t i e s  o f  ope ra t i on  and 
c o n s t r u c t i o n  o f  t h e  seine on the  Conte Blanco were i n v e s t i g a t e d  and 
recorded. A sca le diagram o f  the n e t  i s m g  prepared. 

Photos : 150 b lack and w h i t e  and 75 c o l o r  photos were taken o f  
m g  operat ions.  I n  add i t i on ,  350 f e e t  o f  16 mm movie f i l m  was exposed. 

Suggestions : It i s  suggested t h a t  the f o l l o w i n g  i tems o f  equipment be 
taken a long on f u t u r e  cru ises:  

1. More f i l m :  F i l m  i s  cheap compared t o  manhour expense and takes 
up l i t t l e  room. Good shots are o f t e n  missed because o f  a 
re luc tance  t o  use up the f i l m  t oo  r a p i d l y .  

2. P o l a r o i d  f i l t e r s :  Th is  i t e m  i s  e s s e n t i a l  i f  good r e s u l t s  a re  t o  
b e  obta ined when shoot ing down i n t o  the water. 

3. High-powered b inocu la rs :  f o r  b e t t e r  observat ion o f  behavior o f  
b i r d s ,  t i s h  and cetaceans. 

4. Spare l i t e r a t u r e ,  r e p r i n t s ,  e t c .  t o  g i v e  t o  i n t e r e s t e d  crew 
members. 

Species Encountered: The f o l l o w i n g  species were observed i n  the n e t  hauls:  

Elasmobranchs: Net-eater shark Carcharhinus malpeloensis 
Manta, Manta sp. 
Hamme r h T S F y  r tia zy ga e n a 
Blue shark, m e -  

Teleosts:  Ye1 1 owf i  n tuna, Thunnus a1 bacares 
Skipjack,  E u t h y n m a m i s  
B u l l e t  mackerel, Auxis sp. 
Black sk ip jack,  Euthynnus l i n e a t u s  
Swordf i s h , X i  p h i  as g l  a d i  us 

- 
Remoras, Remora remora 

Phtheir7TFiVFs 1 i nea tus  
Ribbonf ish,  Lu c r i  s t a t u s  
Uni dent i f i e c a r a n g i  d 
U n i d e n t i f i e d  hemi ramphid 
Spotted dolphin,  Stenel l a  graf fmani 
"sp inner"  dolphin,  S tene l l a  microps and/or l o n g i r o s t r i s  
P a c i f i c  bo t t l enose  dolphin,  Tursiops sp. 
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Ac t i ng  Laboratory D i r e c t o r  -3- September 8, 1966 

Rept i  1 es : Green t u r t l e ,  Chelonia a g a s s i z i i  
Ye l l ow-be l l i ed  Seasnake, Palamis p l a t u r u s  

I n  a d d i t i o n  t h e  f o l l o w i n g  animals were s i g h t e d  and a re  considered o f  
s u f f i c i e n t  importance t o  be mentioned: 

Whale shark, Rhincodon typus, (photographed) 
B a i r d ' s  dolphin,  D e l p h i x a i r d i i  
K i l l e r  whale. Orcinus orca 

W i l l i a m  F. P e r r i n  

WFP:md 

Admi n 
Chron 
W. F. P e r r i n  
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SET P O S I T I O N  DATE S P I N  SPOT SER YELLOWFIN 
W N 

1 
2 
3 
4 
5 
6 
7 

8 
9 

10 

11 
12 
13 
14 

15 

16 
17 
18 
19 

20 
21  
22 
23 
24 
25 
26 
27 
28 
29 

114: 30 
107: 35 
101 : 10 
98: 35 
98: 27 
93: 13 
92: 51 

92: 21 
92: 29 
92: 15 

92:OO 
92: 30 
91:20 
91:oo 

90: 55 

91:08 
90: 48 
90: 48 
91:54 

91:57 
91:02 
90: 30 
90: 30 
91:40 
91:36 
91: 28 
91:30 
89:04 
88: 48 

26: 52 
21:35 
17: 10 
16 : 02 
16: 03 
12: 50 
12: 17 

12:  13 
12:Ol 
11:38 

11:07 
11: 29 
11:33 
11:08 

10: 51 

10:40 
10: 30 
10: 24 
10: 00 

10: 03 
9: 00 
8: 50 
8: 40 
9: 12  
9: 20 
9: 14 
9: 27 
8: 20 
8: 31 

7-11 
7-14 
7-16 
7-17 
7-17 
7-19 
7-19 

7-20 
7-20 
7-20 

7-21 
7-21 
7-21 
7-22 

7-22 

7-23 
7-23 
7-24 
7-25 

7-25 
7-27 
7-27 
7-27 
7-28 
7-28 
7-29 
7-29 
8-1 
8-2 

0 0 

X X 

X X 
0 X 

X X 

4/ 5 1/5 
7 50 250 
(300 K i l l e d )  

X X 

100 900 
250 250 
(300 K i l l e d )  
125 375 
35 66 5 

X X(most) 
150 450 

(150 Spin K i l l e d )  

(300-400 K i  11 ed) 

30 270 
250 750 
250 750 
350 150 
(150 K i l l e d )  

100 Tota l  
125 375 
300 Tota l  

1000 

10 140 
0 200 
0 350 
0 400 

55 49 5 
0 1200 
0 1000 

0 

1/8 
10 
2 1/2 Y, 1 /2  SK 

5 
3 
10 

4 
13 
7 ( + l o  l b  SK) 

7 ( + l o  l b  S K I  
22 ( + l o  l b  SK) 
2 
16 (+50 l b  SK) 

40 (+ZOO l b  SK) 

8 (+lo0  l b  SK) 
8 ( + Z O O  l b  SK) 

13 
6 

2 1/2 
5 
( - )  
5 
6 (+6  l b  SK) 
11 
11 
14 (+5 l b  SK) 
52 
33 
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APPENDIX I V .  

Memorandum f rom W i l l i a m  F. P e r r i n  t o  D i r e c t o r  Fishery-Oceanography Center,  

da ted  May 13, 1968. 
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TO: 

FROM: 

SUBJECT: 

Vessel : 
Per sonne 1 : 
Dura t i on : 

D i  r e c t o r  
F i  shery-Oceanography Center 

F i she ry  B i o l o g i s t  (General ) 
Operations Research Program 

F i l e :  3201.3 

DATE: May 13, 1968 

CRUISE REPORT - M / V  Carol V i r g i n i a  (commercial tuna s e i n e r )  

M/V Carol V i r g i n i a  (commercial tuna s e i n e r )  
w i  1 liam. P e r r i  n 
1 A p r i l  1968 t o  29 A p r i l  1968 

F i s h i n g  operat ions were c a r r i e d  o u t  most ly  i n  the  area o f  7 and 8"N l a t i t u d e  
and 90 and 92"W long i tude ,  300-400 m i l e s  of fshore.  

Data and specimens were gathered f o r  the f o l l o w i n g  areas o f  research: 

1. V a r i a t i o n  i n  rostrum leng th  i n  S tene l l a  l o n g i r o s t r i s  from the Eastern 

2. Comparative feeding h a b i t s  o f  ye1 1 owf i  n tuna (Thunnus a1 bacares ) and 

3. I n t ra -and  in te rschoo l  morphometric v a r i a t i o n  i n  the Eastern P a c i f i c  

4. The ontogeny o f  c o l o r  p a t t e r n  i n  the  Eastern P a c i f i c  spot ted porpoise 

5. Color  p a t t e r n  and sexual dimorphism i n  S t e n e l l a  l o n g i r o s t r i s  from the  

Centra l  P a c i f i c ,  and the taxonomic s t a t u s  o f  S tene l l a  microps. 

porpoise ( S t e n e l l a  graf fmani and - S. l o n g i r o s t r i s )  i n  mixed-species schools. 

spot ted porpoise ( Stenel 1 a graf fmani 1. 

( Stenel 1 a graf fmani ). 

Eastern Centra l  P a c i f i c .  

6. I n te rschoo l  d i f f e r e n c e s  i n  the d i s t r i b u t i o n  and abundance o f  i n t e r n a l  
p a r a s i t e s  i n  two schools o f  t he  Eastern P a c i f i c  spo t ted  porpoise ( S t e n e l l a  
araf fmani  1. 

7. Predat ion by the tuna f i she ry  on two species o f  porpoise (S tene l l a  
l o n g i r o s t r i s  and - S. graf fmani )  i n  the  Eastern Centra l  P a c i f i c .  

8. Occurrence o f  sucke r f i sh  (Remorz remora) on the  Eastern P a c i f i c  spot ted 
porpoise ( S t e n e l l a  graf fmani 1. 

9. Behavior o f  porpoise (S tene l l a  l o n g i r o s t r i s  and - S. g ra f fman i )  be fo re  and 
d u r i n g  a tuna seine set. 

10. Sex and s i z e  s t r u c t u r e s  of schools of the Eastern P a c i f i c  spot ted 
porpoise (Stenel  l a  graf fmani 1. 

11. The "porpoise f a c t o r "  i n  tuna se in ing.  
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12. P re l im ina ry  i n v e s t i g a t i o n  o f  serum and eye p r o t e i n  polymorphisms i n  t h e  
Eastern P a c i f i c  s o t t e d  porpoise. 

S i  x t y - s i  x specimens o f  t he  Eastern Paci f i c spo t ted  porpoi  se, (Stenel  1 a 
g ra f fman i ) ,  from ‘2 schools, were brought back i n  the  f i s h  w e l l s  and p laced i n  
c o l d  storage. A f t e r  be ing processed f o r  t h e  above areas o f  i n v e s t i g a t i o n  t h i s  
m a t e r i a l  w i l l  be p laced i n  the new cetacean deposi tory  a t  the U. S. Nat ional  
Museum. 

The c r u i s e  can be considered t o  have been successful ,  due p r i m a r i l y  t o  
extens ive and f ree l y -g i ven  cooperat ion by the owners, cap ta in  and crew o f  t he  
vessel. 

W i l l i a m  F. P e r r i n  
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Table 1. M o r t a l i t y  o f  porpoise d u r i n g  tuna-se in ing operat ions i n  
the  eastern t r o p i c a l  P a c i f i c .  Resul ts  o f  15 ne t - se ts  
made du r ing  A p r i l  1968. 

Est imate o f  
Ye1 l o w f i n  Spot ters  Spinners p r o p o r t i o n  o f  

( S t e n e l l a  graffmani ( S .  l o n g i r o s t r i s )  school k i l l e d  - tuna 
Set no. ( t o n s )  ( n o .  1 (no. ) ( % I  

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

0 

6 

0 

9 

10 

35 

45 

60 

50 

35 

10 

2 

15 

5 

30 

1 

55 

4 

33 

31 

310 

268 

92 

185 

39 

34 

48 

34 

0 

239 

0 

78 

3 

1 

9 

75 

0 

0 

0 

20 

0 

0 

0 

109 

33 

<1 

35 

<5 

15 

15 

25 

25 

10 

30 

15 

20 

15 

10 

20 

50 

Tota l  312 1359 338 Average=19.4% 

Tota l  = 1697 porpoise 

1697 porpoise 

312 tons o f  YF 
5.45 porpoise pe r  ton -------------- = 
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(March 1983) 

Estimating age of spotted and spinner dolphinsfStenella attenuata 
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(April 1983) 

Re-estimation of three parameters associated with anchovy 
egg and larval abundance: Temperature dependent incubation 
time, yolk-sac growth rate and egg and larval retention in 
mesh nets. 

N. C. H. LO 
(May 1983) 

survey. May 15-August 3, 1982. 

and Stenella longirostris) froni teeth. 

and D. D. STANLEY 

"NMFS guidelines on economic valuation of marine recreational 

D. D. HUPPERT 
(June 1983) 

fishing" 
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the Northern Mariana Islands: A review of the plankton 
communities and fishery resources of Guam and the Common- 
wealth of the Northern Mariana Islands" 

R. N. UCHIDA 
(July 1983) 
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