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-Workshop on Southern Albacore -Research 

(Auckland, N e w  Zealand, 9-12 J u n e  1986) 

Ou t l ines  o f  r e sea rch  on -a lbacore  conducted by ORSTOM 

i n  t h e  Western a n d  Cen t ra l  South Pacific Ocean 

from 1965 t o  1985 .- 

R. GRANDPERRIN" and J - C .  LE GUEN* 

A r e s e a r c h  programme on a l b a c o r e  h a s  been c a r r i e d  o u t  by ORSTOM i n  

t h e  Western and C e n t r a l  South P a c i f i c  Ocean from 1965 t o  1985. ,The main 

r e s u l t s  are summarized i n  t h i s  paper  a t  t h e  end o f  which r e fe rences  o f  

.produced documents are given, 

SURFACE ALBACORE 

1 -  The fact t h a t  a l b a c o r e  are a v a i l a b l e  t o  a s u r f a c e  Y i s h e r y  i n  t h e  

Northern P a c i f i c  Ocean s t x o n g l y  suggested t h a t  a similar r e s o u r c e  is 

p r e s e n t  i n  t h e  S o u t h e r n  hemisphere, slot o n l y  around -New Zealand where a 

summer f i s h e r y  has  been -developed but  a l s o  f u r t h e r  east- (ref,  39 and 

40) -  .An exp lo ra to ry  f i s h i n g  survey w a s  t h e r e f o r e  conducted i n  t h e  Cen t ra l  

South P a c i f i c  Ocean on board t h e  R-V. C O R I O L I S  (12 February - 4 March 

7982) us ing  t r o l l i n g  f i s h i n g  technique (ref.  28, 3 2  and 33) I "The area 

surveyed extended from 38OS t o  4 2 O S  and 157OW t o  180° (Fig.  1). During 

t h i s  exp lo ra to ry  c r u i s e  *measurements of t h e  hydrob io log ica l  cond i t ions  

were obtained i n  areas immature a l b a c o r e  occurred. This  included tempera- 

t u r e ,  s a l i n i t y  and oxygen measurements from O t o  500 m and ch lo rophy l l  

t r a f t  c o n t e n t s  from O t o  200 m, J u v e n i l e  a lbacore  caught ( n  = 39) were 

d i s t r i b u t e d  i n  f o u r  d i f f e r e n t  groups from two t o  f i v e  years and 'they 

were p r e s e n t  i n  waters with s u r f a c e  i s o t h e r a s ,  w e l l  de f ined  s t r u c t u r e  

(16  t o  19°C) and f r o n t a l  zone. These cond i t ions  were found i n  t h e  so  

c a l l e d  " sub t rop ica l  convergence" (ref - 51,' alid 52) which r e p r e s e n t s  a 

very favourable  hydrology s t r u c t u r e  for concen t r a t ion  of a l b a c o r e  and . 
l o c a t i o n  o f  p o t e n t i a l  a l b a c o r e  surface f i s h i n g  grounds - Environment of 

t h i s  j u v e n i l e  and sub-adult a l b a c o r e  populat ion i s  s imi la r  t o  cond i t ions  

- -  _ _  - 

descr ibed i n  o t h e r  a lbacore  surface f i s h e r i e s  and they  p r e s e n t  a compara- 

ble age s t r u c t u r e  t o  t h e  North P a c i f i c  and North-East A t l a n t i c  popula- 

t i o n s "  - G R S T O ~ ~  Fonds Documentaire 
11 'i 
.,o I _  

* ORSTOM, B.P. A 5 ,  Nouméa, N e w  Caledonia, 
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I n  -order t o  e x t e n d  t h e - a r e a  surveyed f u r t h e r  east a similar c r u i s e  

is scheduled e a r l y  1987 from 155OE t o  'llOOE ( long i tude  of E a s t e r  I s l a n d ) ,  

.DEEP-SWIMMING ALBACORE 

Statistical data from commercial f i s h e r i e s  and b i o l o g i c a l  a n d  

hydro logica l  data from resea rch  su rveys  were c o l l e c t e d ,  

' 1 - Commercial fisheries 

They concern t h e  Japanese,  Korean and Taiwanese l o n g l i n e r s  opera-  

t i n g  i n  . the South -West PaciTic  a n d  w i t h i n  t h e  E.E..'Z. of f r e n c h  Polynes ia  

and N e w  Caledonia. Reports  on f i s h i n g  p o s i t i o n s ,  e f f o r t s ,  catches and 

C,P,U,E, by s p e c i e s ,  etc.,, have been produced (ref, 5,6,7,8,9,10,.11 , 12, 

13,14,45,24,25,26,27,29,30 and -411 

I n  Vanuatu, a d e t a i l e d  s t u d y  o f  'the a c t i v i t i e s  of t h e  Taiwanese 

fleet based I n  P a l l i c o l o  (Santo S s l a n d )  i n c l u d i n g  f i s h  measurements l e d  

t o  t h e  fo l lowing  conclus ions  (ref, 3)  : 
- . . -  

. - bes t  c a t c h  rates are ob ta ined  between 25OS and 40°S ( s u b t r o p i c a l  
C~ 

" t o  temperate  waters) w e r e  s u r f a c e  temperature  g r a d i e n t s  ( range of f l u c -  

t u a t i o n s  w i t h i n  a month) .are maximum, 

- a l though  s t r o n g  s a l i n i t y  g r a d i e n t s  do not  seem 'to in f luence  t h e  

f i s h i n g ,  t h e  b e s t  c a t c h  rates a re  obta ined  were s u r f a c e  s a l i n i t i e s  are 

above average,  

, 

- l e n g t h  - f r equenc ie s  _ a n a l y s i s  shows i tha t  l a rge-s ized  a l b a c o r e  

are caught i n  f f e q u a t o r i a l f f  waters (zone extending from t h e  equator  t o  

75"S) from A p r i l  t o  June w h i l s t  smaller f i s h  are captured i n  temperate 

zone from J u l y  t o  December. 

2 - Research survevs  

From 1965 t o  1974 r e sea rch  conducted by ORSTOM was devoted t o  

t h e  s tudy  of. t h e  p e l a g i c  food webs i n  the t r o p i c a l  P a c i f i c  Ocean with 

emphasis pu t  towards t h e  s tudy  o f  t h e  t r o p h i c  r e l a t i o n s h i p s  l ead ing  t o  

l o n g l i n e  tuna  ( a lbacore  and ye l lowf in  t u n a ) ,  About 40 c r u i s e s  were 

carried ou t  i n  order t o  d e s c r i b e  t h e  p h y s i c a l  and b i o l o g i c a l  charac te -  

r i s t i c s  o f  t h e  environment,  The methods used f o r  sampling and measuring 

are d e t a i l e d  h e r e a f t e r .  



Tuna : about 200 horizontal and vertical longline sets (ref, 

1,4,20,21,23 and 37); for  some of them, the depth of a 
- Lotal of 20 000 -hooks and -corresponding catches were 

recorded within the depth -range 50 to 650 m, 

Hekton :-about 100 midwater trawl hauls from the surface down to 

depths ranging from 50 to 800 m (net size : 22 m from 
2 wing to wing, 50 m from wings to cod-end, about 50 m 

surface of month opening), 

Micronekton : about 1500 10-foot Isaacs-Kidd midwater trawl hauls (300 

of which with -an opening-closing type BE cod-end) from 
the surface down to 4400 m. 

Zooplankton : about 1500 zooplankton net (50 cm and 1 m diameter O-ring 

nets, OMORI opening-closing larval net) vertical and 

oblique.hauls from &he surface down to 1400 m. 

Neuston : about 100 -neuston net hauls (15 "I) . 
Phytoplankton and primary production : .phytoplankton net hauls, sampling 

+-of water for filtration using -opening closing bottles, in 
14 situ incubation using the C method, etc,,,, - 

Hydrology : thousands of stations (temperature ,--salinity, nutr.ients, . 

currents, etc,,.); data from voluntary observing ships. 

The results concerning mainly albacore and -the trophic relation- 

ships leading to "them are summarized hereafter, 

Vertical distribution -of albacore (ref, -48 ,=I 9 , 2 2 ~ 3 5  and 3 6 )  - 
The distributions of catch-rates and fishing efforts according to 

depth are shown on fig.2. The maximum concentration of albacore extends 

from 250 to 500 m. No correlation could be established (statistical 

tests) between depth and forklength, between depth and sex-ratio nor 

between depth and gonad maturation. This therefore seems to indicate 

that there is only one single population of albacore tuna throughout the 

water column, (ref, 78). 

I 

Temperature (ref, 78) -: 

Vertical profiles of temperature were recorded from bathythermo- 

graph or CTD casts made at longline setting locations. By relating the 
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depth ,of every  hook and f i s h  caught  t o  t h e  temperature ,  it .then .was 

p o s s i b l e  t o  d e f i n e  s e v e r a l  t empera ture  ranges  cor responding  t o  d i f f e r e n t  

c a t c h  -rates. 

27OC - '28OC 2 n o t  c a t c h  of -albacore - 

25OC -22°C : ca tch  rates f a i r l y  c o n s t a n t ;  average 0-3 per  100 
hooks 

-21 O C  - 1 1 "C 2, c a t c h  rates -showing s t r o n g  v a r i a b i l i t y ;  a v e r a g e  1.1% 

1 0 O C -  7 ° C  1 no ca tch .  

The above f i g u r e s  show. that  l o n g l i n e  a l b a c o r e  tuna  are .able  Lo _ _  
l i v e  w i t h i n  a t o t a l  t empera ture  range o f  14OC (25OC to.1l0C), 

Time of f e e d i n g  a c t i v i t y  (ref, 18,19,35 a n d  3 6 )  

Severa l  p a i r s  of  l o n g l i n e  sets were made, each  p a i r  c o n s i s t i n g  i n  

one se t  dur ing  t h e  day and  one  s e t  du r ing  t h e  fo l lowing  n igh t  a t  t h e  

same pos i t i on ,  Dawn and dusk p e r i o d s  were avoided. The r e s u l t s  a r e  

summarized i n  t a b l e  1; t hey  show t h a t  l o n g l i n e  a l b a c o r e  tuna  do no't feed  

a t  migh t ,  A n  a t tempt  "to determine t h e  t i m e  of dea th  of  ca t ches  

l o n g l i n e  f i s h i n g  -was made (ref 42) 
- .  

Table  1 - Resu l t s  of p a i r s  of day-time and night- t ime 
l o n g l i n e  sets (same l o c a t i o n )  

day-t i m e  night-t ime 

Number o f  s e t s  9 9 

Number o f  hooks 3170 209 

Catch (number 1- 
_ _ - -  - - 

Albacore 26 O 

Yellowfin 11 O 

Bigeye 2 1 

Al bacore 0.8 o 

I 

Catch rate (%I 

, 
Yellowfin' 

Bigeye 

0-3 

'2 .' 

O 

235 stomach c o n t e n t s  of a l b a c o r e  were examined, Their  

weight w a s  17g wi th  va lues  ranging  from O t o  220g ( r e f - 1 8 ) -  

g i v e s  t h e  stomach c o n t e n t s  composi t ion  by large taxinomic 

du r i n g  

average  

T a b l e  2 

groups - 



- 7 -  

T a b l e  2 - Composition of-235 'a lbacore stomach con ten t s  : 
p e r c e n t a g e s  of e a c h  -taxinomie g r o u p s  (+ means 
present i n  v e r y  - s m a l l  percentage) 

F i s h  and f i s h  l a r v a e  

Cephalopods 

Crustaceans 

Euphausiids 

- .  S e r g e s t i d s  

Carids  

Phronimids (Amphipods) 

Other Amphipods 

Stomatopods larvae . 
Phyllosoma 

Various l a r v a e  

- Various Crustaceans 

T o t a l  Crustaceans 

u ~ --Yarious plankton - -- . a  

- 
r Heteropods 

- I -  -2 -Phronimids :barrels  - _" 

-Miscellaneous 

T o t a l  v a r i o u s  plankton 

Unident i f ied ( d i g e s t e d )  

4 

.+ 
4 

+ 

2.6 

1 * o  
O- 9 
3.5 
+ 

I_ 

--+ 

1 - 0  

4- 

- 

43 
.3 5 

9 

. - >  . . .  .,. 
. .. , ., 

. .  
..., L , _.' 

1 

12 

Appendix 2 and 3 r e s p e c t i v e l y  d e t a i l  t h e  f ami ly  and s p e c i e s  composition 

of f i s h  inges t ed  (ref, 1 8 ) -  

The o t o l i t h s  found i n  t h e  stomach .contents  were i d e n t i f i e d  i n c l u -  

ding t h e  ones o f  Cololabis  saira used as b a i t .  This'  allowed t o  estimate 

t h a t  f u l l  d i g e s t i o n  las ts  a maximum o f  abou t  12 hours  ( ref ,  18). 

A v a i l a b i l i t y  of food 

Comparison between stomach c o n t e n t s  and ne t  ca t ches  from t h e  

0-1500 m water column shows t h a t  t h e r e  is a s t r o n g  d i sc r ipancy  between 

t h e  food of tuna and t h e  s t a n d i n g  crop ( t a b l e  3 ) .  This might induce t o  
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-Table 3 - Percen tages  o f  f i s h e s  (by m m b e r l  - i n  t u n a  
stomach c o n t e n t s  a n d  i n  net c a t c h e s  

Tuna N e t s  

e F i s h e s  found on ly  5n n e t  c a t c h e s  I 84 X 

63 % 1.6 % 
. -  

Fishes found i n  both t u n a  stomach 
c o n t e n t s  and net c a t c h e s  

. Fishes  found o n l y  i n  tuna  stomach 3 7  -$ - 
a m t e n t s  

t h i n k  t h a t  tuna are s e l e c t i v e  feeders, I n  f a c t , - t h i s  d i sc r ipancy  i s  

explained by t h e  f l u c t u a t i o n s  occuring i n  t h e . v e r t i c a 1  d i s t r i b u t i o n s  o f '  

t h e  nektonic  and micronektonic organisms w i t h i n  t h e  -24 hours  cycle .  

Vertical d i s t r i b u t i o n s  of the main components of t h e  fauna ( t o t a l  biomass, 

f i s h e s ,  f i s h  l a r v a e ,  Cephalopods, Euphausi ids ,  Carids, Sergestids, 

Pene ids ,  Mysids, Amphipods, Pteropods,  Heteropods,  j e l l y ,Z i sh ) -have  been 

descr ibed (ref. 18 -and 3 6 ) -  Space-time d i s t r i b u t i o n s  have been d e t a i l e d  

by s p e c i e s  f o r  Euphausiids (ref, '36 and 48) ,--Amphipods -(ref. 36 and 45) 

and fishes (ref, 18 and 3 6 ) -  As far as fishes are:concerned, figure 3 
shows t h a t  t hey  can be classified i n t o  six d i f f e r e n t  c l u s t e r s  according 

t o  t h e i r  v e r t i c a l  migra tory  p a t t e r n .  As t h e  f e e d i n g  a c t i v i t y  o f  a l b a c o r e  

tuna occurs  from t h e  one hand above a depth o f  500 m and from t h e  other 

hand at day-time, a l b a c o r e  can p rey  ;only upon organisms g r e s e n t  a t  t h e  

same t i m e  i n t h e  same w a t e r  l a y e r .  As a consequence, figure 3 shows tha t :  

o t y p e  (a)  organisms never  occur in stsmach c o n t e n t s ,  

e t ypes  ( b )  and (c) occur occas ionna l ly ,  

- t ypes  ( d )  and (e) o f t e n  occur ,  

, 

t y p e  ( f )  a l w a y s  occur. 

Th i s  leads t o  t h e  conclusion t h a t  a l b a c o r e  tuna are oppor tun i s t  

feeders on- f h e  whole fauna a v a i l a b l e  i n  t h e i r .  h a b i t a t  a t  day-time. 
-z 

Reproduction and  l a r v a e  

Albacore seem t o  spawn dur ing  t h e  wanner months i n  low l a t i t u d e s  ' 

(ref, 26 

0-100 q water l a y e r  around New Caledonia between 2OoS t o  26OS i n  February- 

March (ref, 16)  and i n  French Polynesia  between 16OS and 27OS from 

February t o  Apri l  (ref.  31). During t h e  ex tens ive  programme carried o u t  

) -  Larvae were'caught by t h e  mean of plankton n e t s  i n  t h e  
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Fig. 3 - Time-space albacore feeding activity and various types 
of vertical migratory patterns of nektonic and micro- 
nektonic fish. (from GRANDPERRIN, 1975).. 
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large amplitude migrating fish 
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superficial migrating fish 
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D : day-time, .N : night-time 
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by -the South P a c i f i c  Commission Skip jack  Tagging -and Assessment Programme, 

3896 s k i p j a c k  stomach c o n t e n t s  w e r e  ana lysed  o u t  of which 38 had a t o t a l  

of 52 .albacore-tuna - juveni les  ranging  from 1 0 m  t o  120 mm i n  s t a n d a r d  

l e n g t h  (ref. 2)-* - 

- 

T O N C L U S I O N  
- - -._ 

Since- 1965, ORSTOM has devoted a s u b s t a n t i a l  e f f o r t  i n t o  t h e  des- 

c r i p t i o n  of Lhe p h y s i c a l  and  b i o l o g i c a l  Characteristics of t h e  t r o p i c a l  

Cen t ra l  and -Western - P a c i f i c  Ocean environment, These s t u d i e s  have .been 

based on - t r ad i t i onna1  h y d r o l o g i c a l  and b i o l o g i c a l  surveys and -more 

r e c e n t l y  on add i t ionna1  sampl ing  by voluntary  observ ing  s h i p s  (XBT, sea- 

surface t e m p e r a t u r e a n d  s a l i n i t y ,  ch lo rophy l l  and zooplankton).  Although 

t h e  knowledge of t h e  t r o p h i c  r e l a t i o n s h i p s  l e a d i n g  t o  tunas  has been 

s u b s t a n t i a l l y  improved, we  know v i r t u a l l y  noth ing  on t h e  l i n k s  between 

t h e  phys ica l  c h a r a c t e r i s t i c s  of t h e  environment and t h e  presence of 

tunas-  Emphas i s shou ld  t h e r e f o r e  be y u t  on - t h i s  matter I n  ~ d i s c u s s i n g  

r e sea rch  p r i o r i t i e s .  - 
- -  

.. 
- -  ~ I- 
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Appendix 1 - Decreas ing  importance .of  v a r i o u s  a lbacore  f i s h - p r e y s  .: families 
r a n k e d  according t o  number (Rl), t o  occurence -(R2) and to 
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I--- - 

- 
. Fami l i e s  

S t e r n o p t y c h i d z e  
' G e m p y l i d a e  

B r a m i d z e  
-C h B E  t a d  o n t  i d  5 B 

M y c t o F h i ~ 3 e  
L s t i l i d a e  
E t e l i d a e  
P 2 r d e p i d i d a e  
A c m t h u r i d a e  
A l e p i s s u r i d a e  
A n c p l - q z s t r i d a c  
O s t r a c i o n i d a e  
C h i a s m o d o n t i d a e  
L u t  j a n i d e e  
Nome i d a e  
M o l i d a e  
A n t h i i d a e  
Z E i d e e  

- - X a p r o i d a e  
S c o r p a e n i d a e  
3 i r e t m i d a e  
S c a r n b r o l a b r 3 c i d a e  
P E r c i c h t h y i d a e  
Szrranidae 
P o 1 y m ix i i ¿ -=. e 
E l r e g m a c e r o t i d a e  
B n l i s  t i d  ae  
S c o p e l ~ r c h i d 3 e  . 
T r i c h i u r i d a e  
T z t r a o d o n t i d a z  
U r z n 3 s c z p i d E s  
T r i a c a n t h i d a e  
T r a c h i c h t h y i d a e  
P z i a c a n t h i d z e  
O m g s u d i d 3 ~  
B l e n n i i 2 e e  
A p o g z n i d a e  

* -  

- _ _  

'-Number O c c u r r s n c e  

7; ( 1 )  

8.6 
6.0 
6.4 

-2.9 
5.6 
3.5 
2.7 
-4 . 3 

' 2.1 
1 :7 
2.3 
2.3 
23.3 

- 1 ..-I 
1 .I? 

1 - 4  
1.2 
1.2 
o. a 
1 . o  
9 : 2  
9.5 
(2.6 
9 . 5  
1 .o 
0.3 
0.6 
0 . 3  
0.2 
0.2 
E.2 
0.2 
0.2 
L3.2 
3.2 

. ~ .. 

a.1 

5.a 

- 
1 O0 

31  . .  

36 
33 
3ç 
35  . 
28 
.31 
29  
27 
30 
2 5  
23 
26 
24 
37 
32 
20 
22 
20 
17 
17 
11.5 
14.5 
17 
10 
10 
22 
14.5 
11.5 
13 

8 
4 
4 
4 
f 

A 

-f 

-r 

4 
4. 

i 6 . a  
17.5 
16 .8  
9 .L 
9 . 3  
7.0 
9 * a  
8.4 
6 . 3  
2.3 
5 . 3  
f..2 
G . 9  
1 ,ii 
1 - 5  
2.8 
2, 8 
2 * 1  

. 2.1 
2.1 
2 . 9  
2.1 
1.2 
L.1 

2.1 
O. 7 
1.4 
1.4 
1 ..I 
7 .4 
0.7 
0.7 
0.7 
3.7 
0.7 
0.7 
0.7 

.? 

I 

1 oc 

( 1 )  i n  % of i d e n t i f i e d  f i s h  (N = 518) 

35.5  
3 7  
3ï .5 
32 
3 2 
3 0  
32 
32  
29.5 
25 .5  
2 6 . 5  
2 5 .  
2 6 . 5  
12 
1 2  
23 
23 
19.5 
19.5- 
i a s  
23 
13 .5  
1 2  

1 8 . 5  
4.5 

1 2  
1 2  
1 2  
12 

i a . 5  

4 . 5  
4 . 5  
4.5 
4 . 5  
4 . 5  
4 . 5  
4 . 5  

- 

71.5 
70 
69.5  
67 
6 2  
61 
5 1  
59 
5 3 . 5  
51.5 
51 .5  
i1 
5 0 . 5  
2 9  

3 3 
43 

I A  +-, 

3 8 . 5  
* ,  35.5 

35.5 
34.5 - 
3 3  
2 9  
2 8 . 5  
26.5 
2 5 . 5  
25.5 
23.5 
22 
2 0  

8.5 

6.5 
8.5 
8.5 
0 . 5  
a * í  

a s  

- 

8 . 



Appendix 2 - Decreas ing  importance sf -various a lbacore  f i s h - p r e y s  : families, 
genera and s p e c i e s  ranked according to number ( R l ) ,  to occurence 
- ( R 2 )  and to R = R 1  + RZ’(from GRANDPERRIN, 7975) .  

Tamilies, genera ,  s p e c i e s  

. S t e r n o p t y x  sp. 
L e n t r c p y g e  s p .  
H o p l a l a t i l u s  -sg. , 

Naso s p .  
m s p l o g a s t e r  c c r n u t u s  
P r i s t i p o m o i l e s  s p .  . M y c t z p h i d a e  i n d .  

. P s r a l e p i d i d a e  i n d .  

. A r g y r o p z l z c u s  SP. 

. N e a l o t u s  t r i p e s  
o A l e p i s s u r u s  b r e v i r s s t r i s  . M û 1 3  nols 
. A r g y r o p e l e c u s  g l f e r s i  

. Brsna o r c i n i  

t a p i d o c y b i u m  f l a v a b r u n n e u m  
L u t j a n u s  sp. 
Chsetoc!on s p .  . Pterycombus p s t e r s i i  = 
5 s t a r c h  es g u n t  h e r  i . L a c t o r i a  d i t p h a n a  
S c o n b r o l s b r a x  he t e r o l e p i s  . T a r s c t a s  a spe r  

. P s e u d o s c o p e l u a  saganianus 

. D i r e t m u s  a r g e n t e u a  
RExea s o l a n d r i  
S c o m b r o s p h y r e e n a  n c e a n i c a  
Z e n i m  3p.  

An-chi3s  s q u e m i p i n n  is 

G e m p y l i d a e  i n d .  i 

. CuSiceps sp.  
e k l a p i s a u r u s  f e r o x  

E t e l i s  o c u l 3 t u s  
a Goa; jy lus  ‘ serpens 

An t i g û n i z  r u h e s c e n S  
. D i ~ l o s p i n u s  a u l t i r t r i n t u s  
. S c o p c l z r c h u s  g u n t n e r i  

I 

5.2 
6 . 9  
4.6 
0 . 2  
3 . 5  
1.7 
1 . 9  
2.9 
1.7 
2 . 0  
1 . a  
1.5 
1 . 4  
7 - 3  
1 ,.o 
23.3 
1 - 2  

1.2 
1 - 5  
1 .I3 

O .  3 
0.8 
0 .8 .  
1-2 
1 . 2  
0.8 
1 .o 
3 . 6  
2.S 
0 . 6  
0.6 
0.8 
J . 8  
o. 8 

i .a 

o. a 

63 

57 o 5 
5 6  
65 
EJ .-T 
62 
54 
60.5 
6 3  
i 5  

55 
55 
‘ l 6 . 5  
71 
51 
66.5  
-51 
58 
4 6 . 5  
3 9  
3s 
3 9  
3 9  
51 
51 
39 
46.5 
67 .5  
30.5 
30.5 
30.5 
39  
33 
39 

70 

5a 

( 1 )  in % of i d e n t i f i e d  fish (N = 518) 
o true p e l a g i c  f i s h  . 

O c c u r r e n c s  

10.5 
5.6 
7 .  il 
9.. 8 
5 .6 
5 . 3  
4 .9 
3 . 3  
4 . 9  
3 . 5  
4.2 
2 . 3  

2.8 
3.5 
1.4 

2.8 
2.1 
‘1 .4 
2.1 
2.9 
2.8 
2.3 
2.8 
1.4 - 
1 . 4  
2.1 
1 . B  
O. 7 
2 . 1  
2.1 
2.1 
1 . s  
1.3 
1 .-l 

2. a 

z .a 

R2 

71 
66.5 
6 9  
70 
66.5 
6 6  
54.5 
52 
6 4 . 5  
6 U . ï  
63.  
35 
55 
5 5  
50.5 
36 
55 
55 
47.5 
3 6  
37.5 
55 
55 
55 
55 

36 
47.5 
3 6  
1 J  
c 7 .  s 

.47.s 
47.5  
36 
35 
3 6  

36 - 

R=Rl + 9 2  

-_ 
I CU 
136.5 
13E.5 
1 3 6  
131.5 
728.5 
125 - 5  
1 2 6  
124.5 
123.5 
119 
1 1 3  
110 
110 
107 
107 
1 O 6  
101 .s 
93.5 
95.  
9; 
94 
94 
9.3 
9J 

87 
86.5 
82.5 
a i  .5 
78 
-78 
7 8  
75 
75 
75 

a-r 



- 19 - 
\ Appendix 2 (cont inued)  - Decreasing importance of VarLous a lbacore  '-fish- 

p r e y s  : families, genera and s p e c i e s  ranked accor-  
d ing  t o  number (Rl )  t o  occurence tR2) and t o  
R = R1 + R 2  (from GRANDPERRIN, 1975)- 

I 

I 
I 

7 I 
1 ;  

. B r e ç m z c e r o s  r z r i s q u a w o s u s  
_. C h ï e s m o d o n  sip. 
. N e s i a r c h u s  n s s u t u s  . Cubiceps p a n c i r a d i a t u s  

A n t h i a s  s p .  
O s t r a c i o n  t u b c r c u l a t u s  

o P a r a l e p i s  a t i a n t i z s  
. L s s t i d i ~ p s  j ? y Z ! k ? r i  

P o l y m i x i s  b e s n d - l i  
O s t r z c z b e r y x  s p .  
L z g c c e p h a i u s  s p .  
Acantnurus sp. 
B e l i s t i t a o  i n ? .  
S y n p h y s a n o l c n  s p a  

o C h i = s n a d s n t i d a e  i n d .  
A n t i g o n i a  c a p r o s  . B e n t h o d e s m u s  s p .  
Synsgr3ps s i ; .  

Hal is tes  v i d u z  
C ï r r i p e c t e s  sabas 

. P t e r a c l i s  v e l i f e r s  

. P t e r z c l i s  sp.  
E t e l i s  c a r S u n c u l u s  . U n o s u l i s  l o w e l  
L z c t 3 r i 3  f s r n 3 s i n i  
R h i n e s o n u s  r e i p u b l i c a e  

a L c s t i l i o p s  p - c i f i c u m  , 

P a l y m i x i a  sp.  
P r i s t i ç e n y s  n i p h 2 n i e  
S a c u r a  n a r g z r i t z c c a  
G e p h y r g b z r y x  5 z r w i n i  
H d i m s c h i r u s  sp. 
A p h s n q x s  sp .  
U r 2 n a s c o p u s  57. 
Z z n i z n  1 3 n g i p i n n i s  

Fami l ies ,  genera,  s p e c i e s  

-I i 

Number' 

GJ-7- 
~ ~~~ 

I 

1 . 5  I 58 
O .-6 3 0 . 5  

1 . 2  51 
0 .6  1 I 30.5 

0.4 
o . .1 
0 . 3  
0 . 2  
0 il 

3.1 
0.4 
0.8 
0. 3 
0.8 
0.6 
c1.3 
0.J 
0 . 2  
0 . 2  
0 .2  
o.; 
0 . 2  
D.2 
0 . 2  
o .  2 
0 . 2  
3.2 
0 . 2  
0 . 2  
0 . 2  
0 . 2  
a.2 
o .  2 
3 . 2  
0 . 2  

o +  

- 
I ZiG 

23 
2 3  
2 3  
2 3  
2 3  
2 3  
2 3  
35 
39  
33 
35.5 
23 
23 

9 . 5  
9.5 
9 .5  
9 . 5  
9 . 5  
9.5 
9 . 5  

a9.5 
9 . 5  
9 . 5  
9 . 5  
9 . 5  

, 9 . 5  
9 . 5  
3.5  
9 .5  
3 . 5  
9 . 5  

- 

O c c u r r E n c e  I 

0 . 7  
1.4 
1.4 
0.7 
1 *: 
1 .i: 
1 s 2  
1 .-! 
1 .f 
1 .: 
1 - 2  

0.7 
cl.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
O .7 
0.7 
0 - 7  
0 . 7  
0.7 
0 .7  
0 .7 
0.7 
0.7 
0.7 
0 . 7  
G . 7  
0 .7 
0 .7 
0.7 
5 . 7  
- 
1 ml 

R=R1 + R2 RZ. 
1 2  
36 
36 
12 
36 
36 
3; 
35 
35 
3 5  
36 
1.: 
1 1  
1 1  
1 1  
12 
If 
14 
14 
1-l 
1 4  
14 
1.1 
13 
1.3 
13 
14 
1 4  
13 
1 3  
1 4  
l a  
1.3 
1-1 
I C  

- 

72 
5 6 . 5  
5 6 . 5  
15 
5 9  
5 9  
5 9  
5 9  
5 9  
5 9  
5 9  
53 
53  
5 3  
1-1.5 
37 
37 

. 2 3  5 
23 .5  
2 3 . 5  
2 3 . 5  
2 3 . 5  
23.5  
2 3 . 5  
2 3 . 5  
2 3 . 5  
2 3 . 5  
2 3 . 5  
2 3 . 5  
2 3 . 5  
23 .5  
2 3 . 5  
2 3 . 5  
2 3 . 5  
2 3 . 5  

- 

( 1  i n  % of i d e n t i f i e d  f i s h  (N = 518) 
t rue  p e l a g i c  f i s h .  


