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INTERIM REPORT 
OF THE ACTIVITIES OF THE SKIPJACK SURVEY AND ASSESSMENT PROGRAMME 

IN THE WATERS OF THE NEW HEBRIDES 
(5 - 13 December 1977 and 20 - 23 January 1978) 

1. INTRODUCTION 

The New Hebrides d i f f e r s  from t h e  two coun t r i e s  v i s i t e d  p rev ious ly  
(Papua New Guinea and the  Solomon I s l a n d s )  i n  t h a t  no commercial s k i p j a c k  
f i s h e r y  e x i s t s  i n  t h i s  country t o  provide  background d a t a  f o r  t he  Programme; 
t h e  South P a c i f i c  F ish ing  Company e s t a b l i s h e d  a t  Pa lekula  does provide  a . 

depot f o r  long-l ine vessels bu t  no p o l e  and l i n e  vessels are based t h e r e .  
It w a s  t h e r e f o r e  a n t i c i p a t e d  t h a t  work done by t h e  Programme i n  t h i s  area 
would be l a r g e l y  of a survey na ture .  

Severa l  ear l ier  surveys (JAMARC 1972, 1973) had m e t  wi th  l i t t l e  
success  because of d i f f i c u l q i e s  i n  ob ta in ing  s u f f i c i e n t  q u a n t i t i t e s  of b a i t  
using n i g h t  b a i t i n g  techniques,  and i t  w a s  hoped t h a t  during, t h i s  survey  
o the r  b a i t i n g  techniques could be  t r i e d  i f  n i g h t  b a i t i n g  once aga in  proved 
unsuccessful .  
a c t i v i t y  w i t h i n  t h e  country and P r o g r m e  s t a f f  decided t h a t  day b a i t i n g ,  
most of which would have taken place i n  t r a d i t i o n a l  f i s h i n g  areas, would 
have been unwise under the  circumstances.  

This  v i s i t  however coincided w i t h  a per iod  of g r e a t  p o l i t i c a l  

When t h e  f i r s t  t e n  days gave poor b a i t i n g  r e s u l t s ,  t h e  v i s i t  w a s  
t emporar i ly  suspended and l e f t  two f u t u r e  courses  of a c t i o n  open: 

(a) t o  r e t u r n  a f t e r  completing t h e  New Caledonia s e c t o r  and hope t h a t  
b a i t i n g  condi t ions  had improved and t h a t  o t h e r  techniques might 
be t r i e d ;  

t o  t r a n s p o r t  l i ve  b a i t  from New Caledonia and supplement i t  wi th  
b a i t  obtained l o c a l l y .  

Af te r  a very success fu l  month i n  New Caledonia,  i t  w a s  decided t o  

(b) 

take up t h e  second opt ion .  . 

The survey of t h e  New Hebrides was the re fo re  c a i r i e d  out  i n  two 
p a r t s ,  t h e  f i r s t  from 5 - 13 December 1977 and t h e  second from 20 - 23 January 
1978. 

2.  VESSEL AND CREW 

No major changes were made t o  t h e  vessel and crew as descr ibed  
i n  t h e  Solomon I s l a n d s  r e p o r t  (Kearney and L e w i s  19.78). 

Nine Japanese and n ine  F i j i a n  crew, as w e l l  as the  South P a c i f i c  
Commission s c i e n t i s t s ,  w e r e  on board t h e  v e s s e l  f o r  t h e  du ra t ion  of t h e  c r u i s e ,  
bu t  no observer  from t h e  New Hebrides took p a r t  i n  our  . a c t i v i t i e s .  
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3. ACTIVITIES AND METHODS 

Table 1 summarizes a l l  ope ra t ions  conducted dur ing  t h e  two vis i ts  
t o  t h e  New Hebrides.  Figure 1 shows t h e  area surveyed. 

3.1 Tuna Fish ing  

Fish ing  and tagging techniques and the  f i s h i n g  equipment used 
were no t  modified from previous  c r u i s e s .  

Bio logica l ,  meteoro logica l  and o the r  r e l e v a n t  d a t a  were recorded 
i n  the  same way as during previous surveys.  

3 .2  Bai t f  i s h i n g  

A s  b a i t f i s h i n g  w a s  r e s t r i c t e d  t o  n igh t  b a i t i n g  ac t iv i t ies ,  t h e  
"bouke-ami" n e t  prev ious ly  descr ibed  (Kearney 1977) w a s  used exc lus ive ly  
throughout t he  New Hebridean survey. A minimum depth of 25 metres i s  
requ i r ed  t o  work t h i s  n e t  (it  hangs 23 metres deep) and, t oge the r  w i t h  t h e  
o t h e r  requirements for '  "bouke-ami" f i s h i n g ,  i t  w a s  a n t i c i p a t e d  t h a t  good 
r e s u l t s  would only be obtained i n  areas wi th  t h e  fol lowing c h a r a c t e r i s t i c s :  

(a) p r o t e c t i o n  from p r e v a i l i n g  winds; 

(b) l i t t l e  o r  no c u r r e n t ;  

(c) a minimum depth of 25 metres; 

(d) a maximum depth of 40 metres ( t o  enable  re t r ieval  of t h e  anchor) ;  

(e) proximity t o  ex tens ive  shal low ( l e s s  than  50 metres)  areas, 
p re fe rab ly  wi th  f reshwater  in f low necessary t o  provide a s u i t a b l e  
h a b i t a t  f o r  a s i z e a b l e  b a í t f i s h  resource.  

Very few such areas e x i s t  i n  t he  New Hebrides which, un l ike  New Caledonia,  
does no t  have s i z e a b l e  lagoons.  

3.3 S c i e n t i f i c  Procedure 
I 

3.3.1 Tuna Tagging ' 

A l l  t h r e e  tagging c r a d l e s  were used i n  t h e  usua l  way and t h e  
tagging techniques prev ious ly  developed were not  modified.  

Nearly as many f i s h  were tagged i n  the  bow c r a d l e  (573) as a t  the  
s t e r n  (580); 342 tuna (23%) w e r e  tagged amidships. A s  i n  New Caledonia t h e  
tagger  working the  s t e r n  c r a d l e  r equ i r ed  an  a s s i s t a n t .  

During t h e  f i r s t  c r u i s e  a l l  f i s h  w e r e  tagged w i t h  t a g s  borrowed 
from t h e  f i s h e r i e s  research  s e c t i o n  of t h e  Department of Primary Indus t ry  
i n  Papua New Guinea. During t h e  second c r u i s e ,  South P a c i f i c  Commission t ags  
were used exc lus ive ly .  
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Santo - 
T u r t l e  Bay 

T u r t l e  Bay - 
P o r t  S tan ley  

P o r t  S tan ley  - 
V i l a  

V i l a  

V i l a  - Lamap 

P o r t  Sandwich 
Maskelyne 

Malekula - 
Efa te  

TABLE .1 : RESUME OF ACTIVITIES 

- 

201 1 

2111 

221 1 

- 

- 

GENERAL AREA ACTIVITY I 

296 bk t s .  

180 b k t s .  

l 
Torres  I s l a n d  - Fish ing  
E. Santo I s l a n d  

E f a t e  - 
Malekula 

E p i  I s l a n d  - 

P o r t  S tan ley  - 
Ambrym - 
Epi I s l a n d  

Fish ing  11 

F i s  hing 12 

F i sh ing  13 

P o r t  

Travel 

F ish ing  

P o r t  

Trave l  

I Fish ing  

Trave 1 / 
P o r t  

DATE 

5 /  12 

6 /12  

7/12 

81 12 

9/12 

10/ 12 

11/ 12 

12/12 

13/12 through 19/1/78 "Hatsu tor i  Maru" v i s i t e d  t h e  waters surrounding New Caledonia 

I 

MOON 
AGE - 

24 

25 

26 

27 

28 

29 

o1 

02 

I I 

BAIT STATION 
POSITION* 

- 

15°20'S 
167'10' E 

16°06'S 
167'26' E 

- 
- 

16'25's 
167'46'E 

16'31 ' S 
16 7O4 7,' E 

BAIT CARRIED AT 
COMMENCEMENT 

OF FISHING+ 
- 

5 bk t s .  

33 bk t s .  

- 
- 

5 b k t s .  

16'06 S 
167O26'E 

80 b k t s .  

I 

NO. OF FISH 
TAGGED 

51 S J  

- 
- 

- 

171 S J  

758 S J  
2'20 YF 

276 S J  
25 YF 

I * B a i t  h a u l s  have been ass igned  t o  t h e  day on which b a i t  w a s  used f o r  f i s h i n g ,  i .e. act ivi t ies  from 
1800 hours  have been ass igned  t o  t h e  fol lowing day. 

The number of buckets  has  been expressed i n  each case i n  t e r m s  of s t anda rd  1.5 kg w e t  weight of b a i t .  + 

I '  

w 
I 
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A t  t he  end of t h e  New Hebrides campaign (both c r u i s e s )  a t o t a l  
of 1,256 sk ip jack  tuna had been tagged; 1,226 s i n g l e  tagged and 30 double 
tagged. I n  add i t ion ,  245 yel lowf in  tuna were tagged; 242 s i n g l e  tagged 
and 3 double tagged. NO o t h e r  s p e c i e s  w a s  tagged i n  t h e  New Hebrides. 

3.3.2 Tuna Biology 

Specimens of tuna and o t h e r  p e l a g i c  spec ie s  t h a t  were poled o r  
t r o l l e d ,  bu t  no t  tagged and r e l e a s e d ,  were analysed as i n  prev ious  surveys  
and the  fol lowing b i o l o g i c a l  d a t a  was obtained;  
t i o n ,  length/weight  r e l a t i o n s h i p ,  sex r a t i o s ,  gonad weight and s t a g e s  of 
ma tu r i ty ,  stomach content .  

l eng th  frequency d i s t r i b u -  

I n  add i t ion ,  as i n  New Caledonia, blood samples were taken: 

- Sample C : 22 blood specimens from la rge-s ized  sk ip j ack  (x = 666 m) belonging t o  two d i f f e r e n t  schools ,  bu t  i n  . 
the  same area, on 20 January 1978. 

- Sample D : 73 specimens from t h e  same school  found on 
the  western t i p  of Ambrym I s l and  on 21 January 1978. 

* Basic b i o l o g i c a l d a t a  c o l l e c t e d  on f i s h  t h a t  were n o t  tagged from 
each  school  are summarized i n  Table 2. 

3 . 3 . 3  B a i t f i s h  

The b a i t f i s h  ca tch ing  and handl ing techniques developed i n  Papua 
New Guinea and the  Solomon I s l a n d s  (Kearney 1977, Kearney and Lewis  1978) 
were used throughout t h e  work i n  t h e  New Hebrides.  During t h e  second p a r t  
of t h e  survey the  techniques f o r  improving t h e  s u r v i v a l  of b a i t f i s h  were 
thoroughly t e s t e d  when t h e  b a i t f i s h  captured a t  P o r t  Bouquet, New Caledonia,  
were t r anspor t ed  l ive t o  t h e  New Hebrides where they were s u c c e s s f u l l y  used 
f o r  sk ip  j ack f i s h i n g  . 

A l l  d a t a  c o l l e c t e d  w a s  recorded i n  appropr i a t e  logs .  A sample 
s h e e t  of each log  type is  g iven  i n  Appendix. 

RESULTS 

4. SURVEY RESULTS 

Unlike t h e  coun t r i e s  prev ious ly  v i s i t e d ,  t h e  New Hebrides had n o t  
been the  s i t e  of ex tens ive  f i s h i n g  surveys.  
a v a i l a b l e  stemmed from two b r i e f  Japanese surveys of b a i t f i s h  resources  i n  
New Hebridean waters (JAMARC 1972, 1973). Thus the  v i s i t  by t h e  Skipjack 
Programme t o  the  New Hebrides w a s  a n t i c l p a t e d  t o  be of unprecedented va lue  
from a survey po in t  of v i e w .  However, as t h e  Programme i s  e q u a l l y  involved 
w i t h  assessment of t he  tuna and b a i t f i s h  resources  of t h e  reg ion ,  i t  is n o t  
f e a s i b l e  t o  devote t i m e  exc lus ive ly  t o  survey work when t h e r e  i s  no p r q p e c t  
f o r  tagging tunas which may be encountered. The f i r s t  c r u i s e  w a s  t h e r e f o r e  
c u t  s h o r t  when i t  became obvious t h a t  i t  w a s  not p o s s i b l e  t o  ca t ch  s u f f i c i e n t  
b a i t  t o  f i s h  success fu l ly .  
resumed i f  a s o l u t i o n  t o  t h e  b a i t  problem could be found. 

The only u s e f u l  information 

A s  mentioned previous ly  t h e  survey w a s  t o  be  

The schools  s igh ted  throughout t h e  survey are summarized i n  Table 3 .  
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I 

S P E C I E S  

Skipjack 

Yellowfin 

F r i g a t e  Tuna 

Mackerel T u n a  

TOTALS 
All spec ie s  

TABLE 2 : SUMMARY O F  BIOLCGICAL DATA 

TOTAL NO. 
MEASURED 

269 

63 

7 

4 

343 

TOTAL NO. 
WEIGHED 

125 

18 

7 

4 

154 

TOTAL NO. 
EXAMINED 
FOR SEX 

148 

16 

7 

4 

16 5 

TOTAL NO. 
OF GONAD 
EXAMINED 

148 

16 

7 

4 

177 

TOTAL NO. 
EXAMINED 

86 

13 

7 

4 

110 

TABLE 3 : RESUME OF S I G H T I N G S  

(SJ = sk ip j ack ,  YF = yellowfin,  MT = mackerel tuna,  RR = rainbow runner,  
FT = f r i g a t e  tuna,  UNID = u n i d e n t i f i e d )  

DATE 
_L_ 

7/12 

8/12 

10/ 12 

20/1 

21/1 

221 1 

TOTALS 

5 

5.5 

10 

12 

12 

11.5 

56 

NO. AND S P E C I E S  
OF SCHOOLS 

1 SJ ,  1 UNID 

3 SJ ,  2 SJ+YF 

1 SJ, 5 UNID 

6 S J ,  1 UNID 

2 SJ ,  1 SJMTI-RR 
1 SJi-YF 

4 SJ ,  1 SJi-YF 
1 SJ+YF+FT+FtR, 
3 UNID 

I 

I 

NO. OF SCHOOLS 
CHUMMED 

17 SJ ,  4 SJi-YF, 
12 others. 

18 12 
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59 . AS SES SMENT 

5.1 Tuna 

t The areas where t h e  h ighes t  apparent  abundance of s u r f a c e  school ing 
tunas were encountered were t h e  Chauliac s h e l f ,  south of Malekula, t h e  area 
between the  east coas t  of Malekula and the  western t i p  of Ambrym I s l a n d  and 
the  south  east of Lopevi east of Epi. The area between Malekula and Ambrym 
w a s  t h e  s i te  of f i s h i n g  by t h e  Lamap-Malekula F ish ing  School vessel, t h e  
r e s u l t s  of which a r e ' g i v e n  i n  Table 4. 

TABLE 4 : TUNA FISHING BY THE LAMAP FISHING SCHOOL VESSEL ( H a l l i e r ,  1977) 

Nov. Dec. 1975 J u l y  .August Sep t .  O c t .  

Skipjack and 
o the r  tuna 
(ca tch  i n  kg) 

83 37 1 209 

5.1.1 Skipjack Occurrence of Spec ia l  I n t e r e s t  

On January 20, 1978, approximately 30 m i l e s  w e s t  of the  coas t  of 
Efa te ,  good ca tches  of very l a r g e  sk ip jack  were taken from two schools .  
a l l  143 f i s h  were taken f o r  an  est imated t o t a l  weight of 950 kg. One hundred 
and twenty of t hese  f i s h  were tagged and re leased .  
t he  f i s h  taken from t h e  two schools  were as follows: 

I n  

The s i z e  composition of 

1st school  - mean l eng th  = 65.5 cm, range 51.0-78.0 c m ,  
average weight = 6.2 kg; 

2nd school  - mean l eng th  = 68.9 c m ,  range 60.8-78.0 cm, 
average weight = 7.5 kg. 

A blood sample f o r  gene t i c  s t u d i e s  w a s  taken from these  very  l a r g e  
f i s h  bu t  unfor tuna te ly  i t  w a s  small, comprising only  22 bloods.  
t hese  l a r g e  sk ip jack  would have been landed had they no t  been too l a r g e  
f o r  easy  pol ing ,  p a r t i c u l a r l y  from t h e  bow where several po le s  were 
broken i n  a t tempts  t o  l i f t  them. 

More of 

During the  second p a r t  of t he  survey one sk ip j ack  w a s  captured 
(on 21 January 1978) which had been tagged on 8 December 1977 during the  
f i r s t  c r u i s e .  The p o s i t i o n s  of release and r ecap tu re  w e r e  almost i d e n t i c a l .  

5.1.2 J u v e n i l e  Tuna $ 1  

Large numbers of j u v e n i l e  tunas were taken from sk ip j ack  stomachs 
during t h e  survey; 139 j u v e n i l e s  from 23 sk ip jack .  No j u v e n i l e  tunas were 
taken from the  stomachs of ye l lowf in  tuna,  b u t  i t  must be  noted t h a t  most 
of t he  ye l lowf in  were taken i n  areas where sk ip j ack  stomachs a l s o  contained 
no j u v e n i l e s  . 
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5.1.3 Yellowfin Tuna 

Of t h e  f i s h  tagged i n  the  New Hebrides 16.3% were yel lowfin tuna.  
This  percentage i s  higher  than f o r  Papua New Guinea, Solomon I s l a n d s  o r  
New Caledonia. The average s i z e  of those tagged w a s  53 cm, bu t  two poss ib l e  
s i z e  classes w e r e  de tec ted ;  t he  f i r s t  from 47 t o  60 c m  and the  second from 
64 t o  69 cm ( see  F igure  2).  

The yel lowfi l l  tagged were taken €rom mixed schools  and i t  w a s  
noted t h a t  t he  ye l lowf in  were gene ra l ly  taken from t h e  second h a l f  of the 
per iod over which any school  w a s  f i shed .  

5.1.4 Other S p e c i e s  

Catches of tuna spec ie s  o t h e r  than sk ip j ack  and ye l lowf in  tuna 
were few and of l i t t l e  i n t e r e s t .  
alletteratus) and s i x  f r i g a t e  tuna (Auxis  thazard) were taken. 

I n  a l l  only fou r  mackerel tuna (EuthYnus 

5.2 Assessment of Natural  B a i t f i s h  

Table 5 summarizes t h e  b a i t f i s h . r e s u l t s  f o r  both s e c t i o n s  of t he  
survey and i n  a d d i t i o n  t o  l o c a l  da t a  a l s o  g ives  t h e  f i g u r e s  f o r  t h e  b a i t  
ca tches  taken a t  P o r t  Bouquet and subsequent ly  c a r r i e d  t o  t h e  New Hebrides,  
Due t o  a shor tage  of s u i t a b l e  anchorages only 5 l o c a l i t i e s  i n  the  New Hebrides 
were ’ inves t iga t ed  (see Figure  3 ) ,  two of them (Por t  S tan ley  and P o r t  Vi la )  
twice. 

In  gene ra l  t h e  ca tches  taken were poor ( see  Survey Resu l t s )  and 
the  survey provided, t he re fo re ,  l i t t l e  reason f o r  optimism wi th  regard t o  
n i g h t  b a i t i n g  i n  t h e  New Hebrides, b a s i c a l l y  confirming the  conclusions of 
t he  two previous surveys.  It w i l l  c e r t a i n l y  be  poss ib l e  t o  t r v  o t h e r  areas 
on subsequent v i s i t s  and the  same areas i n  d i f f e r e n t  months, and t h e  chances 
of c o n s i s t e n t  success ,  perhaps using a lampara n e t  o r  a l i f t  n e t ,  a l s o  
warrant  cons idera t ion .  

5 .3  Bai t f  i s h  Research 

When s u f f i c i e n t  q u a n t i t i e s  of  b a i t f i s h  could not  be found i n  
’ New Hebridean waters during the  f i r s t  c r u i s e ,  t h e  second of the  two a l t e rna -  

t ives descr ibed i n  t h e  In t roduc t ion  w a s  adopted. 
experiment a load  of l i v e  b a i t  w a s  c a r r i e d  from the  east coas t  of New Caledonia 
t o  the  c e n t r a l  area of t he  New Hebrides,  some 250 m i l e s  away, where i t  w a s  
success fu l ly  used t o  t a g  some 471 skipj’ack and ye l lowf in  tuna.  

I n  t h i s  major b a i t f i s h  

Bait w a s  captured on two success ive  n i g h t s ,  17  and 18 January 1978, 
a t  P o r t  Bouquet, New Caledonia, i n  fou r  hauls  f o r  a t o t a l  of 427 s tandard  
buckets  (1.5 kg) .  Two hauls  (162 buckets)  w e r e  loaded a t  n igh t  and t h e  
remainder (265 buckets)  during d a y l i g h t .  I n  a l l ,  fou r  tanks were used t o  
accommodate the  b a i t .  I 

F igures  4, 5 and 6 show t h e  t o t a l  cumulative m o r t a l i t y ,  t h e  
cumulative m o r t a l i t y  i n  each b a i t  tank r e s p e c t i v e l y  and m o r t a l i t y  curves  . 
f o r  t he  major spec ie s ,  Stolephorus heterolobus and f u s i l i e r s ,  predominantly 
Gymnocaesio g y m o p t e r u s .  When cons ider ing  t h e  impl ica t ions  of t he  r e s u l t s  
presented  i n  these  f i g u r e s  the  fol lowing p o i n t s  should be noted. 



Frequency 

Skipjack 

\ 

FIGURE 2 : LENGTE FREQUENCY RISTRIBUTIONS OF SKIPJACK 
AND YELLOWFIN TUNA TA#EN IN NEW mBRIDW EATERS 

Frequency Yellowfin 

50 . - 55 69 65 79 

Length ( i n  c m >  

- Estimated l e n g t h s  of tagged s k i p j a c k  

--- Efeasured l e n g t h s  of s k i p j a c k  n o t  tagged and 
l e f t  on deck 



ANCHORAGE 

S t o l e p h o r u s  i n d i c u s  
S p r a t e l l o i d e s  d e l i c a t u l  u s  
Siganidae 

T u r t l e  Bay 

94- 115 
26-42 
24-27 

P o r t  S tan ley  

P o r t  V i l a  

P o r t  Sandwich 

Maskelynes I s L  

P o r t  Bouquet, 
New Caledonia* 

- - - - - - -  

BAIT CATCH 
PER HAUL 

9 

20,14,35 

40 

id 
- - - -  
36 233, 
76,32 

TABLE 5 : CATCH DETAILS AT EACH BAITFISHING SITE 

DOMINANT SPECIES IN ORDER 
OF NUMERICAL ABUNDANCE 

Rhabdamia c y p s e l  u r u s  
S t o l e p h o r u s  devisi  

S p r a t e l l o i d e s  d e l  i c a t u l  u s  
A l l a n e t t a  o v a l a u a  
H e r k l o t s i c h t h y s  p u n c t a  t u s  

SIZE RANGE 

18-32 
64-7 1 

30-52 
22-66 
30-71 

MEAN (nun) . ,  

27.4 
68.4 

36.9 
46.9 
48.7 

No hau l  due t o  l a c k  of b a i t  (two d i f f e r e n t  n i g h t s )  

- - - - - - - - - - -  
S t o l  e p h o r u s  h e < t e r o l o b u s  
Gymnocaesio gymnop terus  
Herkl otsichthys p u n c t a  t u s  

- - - - -  
47-73 
50-72 
70-80 

104.7 
32.5 
24.8 

64.5 
59.0 
75.6 

Average ca t ch  pe r  h a u l  = 23.6 

Average ca t ch  pe r  n i g h t  f i s h e d  = 15.8 

t r anspor t ed  t o  t h e  New Hebrides.  
* These b a i t f i s h  w e r e  caught i n  New Caledonia and then  

_ _  

OTHER COMMON SPECIES 

Herklotsi'chthys p u n c t a t u s  

Rhabdamia c y p s e l  u r u s  

P t e r o c a e s i o  p i  sang 
P t e r o c a e s i o  s p  . 

- - - - - - _ - - - - -  
Spra  te l  1 o i d e s  g r a c i l i s  
A l l a n e t t a  o v a l a u a  
Sphyraenidae 
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FIGURE 4 : ,TIOTAL CUMULATIVE MTTFISH 

- 12 - I 
MORTaITY FIGURE 4 : ,TIOTAL CUMULATIVE MTTFISH 

. Cumulative mortality ( i n  X) - In all tanks (3,4 and 5 )  I > :  

MORTaITY 

Tank 2 Tank 3,4 A l l  bait I 

40 

Chumming started 

20 

Cumulative mortality ( i n  %> - In each tank 

$ 4  

40 

20 

O 
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FIGURE 5 : TOTAL CUMULATIVE MORTALITY 
FOR STOLEPHORUS HETEROLOBUS 

Cumulative mortality (in X) - In all tanks ( 3 , 4  and 5) 

I 1 1  
I 
I 
I 
I 

1 1  1 1  I 1  I + 
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1 
I Time ( I I 

I I 
I I I (hours  

I 
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O' h 24 h 48 h 72 h 96 h 

Cumulative mortality (in X) - In each tank 
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FIGURE 6 : TOTAL CUMULATiVE B A I T F I S H  NORTALITY FOR FUSILIERS 

PREDOMINANTtY GYMNOCAESTO GYMNOPTERUS CARRIED FROM NEW CALEDONIA 

A 
100 - '  
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(1) The t o t a l  m o r t a l i t y  f o r  tanks 3, 4 and 5 ( i . e .  73% of 
t h e  b a i t  c a r r i e d )  s l i g h t l y  exceeded 40%. This is  very similar t o  the  
on ly  comparable previous experiment which was c a r r i e d  out  i n  Papua New 
Guinea ( see  Kearney 1977). This  40% m o r t a l i t y  excludes another  
important  source of loss  of b a i t ,  t h a t  i s  preda t ion  i n  the  b a i t  tanks 
by Decapterus and o the r  l a r g e r  f i s h  p re sen t  i n  the  catch.  This  
a d d i t i o n a l  l o s s  i s  r e f l e c t e d  i n  the  s l i g h t  imbalance i n  the  account ing 
of b a i t  a t  t he  end of the  experiment. 

The o v e r a l l  m o r t a l i t y  w a s  much h igher  than expected and 
t h e r e  are several poss ib l e  f a c t o r s  f o r  t h i s  occurrence: 

(i) t h e  n e t  bil lowed due t o  s t rong  cu r ren t  during one b a i t  
haul  ( t he  l a r g e s t  ca tch)  causing damage t o  the  b a i t ;  

t h i s  same hau l  w a s  hampered by a modera te ' sea  and some 
damage i n e v i t a b l y  r e s u l t e d ;  

two hau l s  were n i g h t  loaded,  which could have r e s u l t e d  
i n  increased m o r t a l i t y ;  

( í i )  

( i i i )  

( i v )  on 18 January 1978 s h i p s  maintenance work w a s  i n  progress  
involving much hammering and chipping which could have 
u n s e t t l e d  t h e  b a i t  a l ready  loaded. 

The m o r t a l i t i e s  i n  each of the  four  b a i t  tanks used w e r e  (2) 
n o t  t he  same ( f o r  desc r ip t ions  of each tank see Kearney 1977): 

(i) only two'days'  d a t a  w a s  a v a i l a b l e  on tank number 2 s i n c e  
much of t h i s  b a i t  w a s  used on 20 January 1978; 

t he  o v e r a l l  m o r t a l i t y  i n  tanks 3 and 4 were very  similar 
( see  Figure 4 )  al though t h e  m o r t a l i t y  incu r red  by each 
of t h e  major s p e c i e s  w a s  q u i t e  d i f f e r e n t ,  t h e  almost 
complete l o s s  of f u s i l i e r s  i n  tank 3 remains a mystery; 

cumulative m o r t a l i t y  w a s  lower i n  tank 5 than f o r  
tanks 3 and 4. 

(ii) 

(iii) 

(3) A s  a n t i c i p a t e d  t h e  m o r t a l i t y  of f u s i l i e r s  w a s  much lower 
than  f o r  Stolephorus heterolobus, even inc luding  the inexp l i cab le  l o s s  
i n  tank 3. 
be improved on i n  f u t u r e  experiments.  

It i s  f e l t  t h a t  t h e  m o r t a l i t y  rate of S.  heterolobus could 

(4) An est imated 54 kg o r  8% of the  t o t a l  b a i t  w a s  l o s t  t o  
p reda to r s  w i t h i n  t h e  b a i t  tanks during t h i s  experiment. 
an overest imate  as it  i s  somewhat h igher  than would normally be expected. 

This  may 'be 
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In genera l  t h i s  ba i t - t r anspor t  experiment must be c l a s s i f i e d  

The "Hatsutor i  Maru" had previous ly  c a r r i e d  b a i t  long 
as very  success fu l ,  even i f /  b a i t f i s h  m o r t a l i t i e s  were h igher  than 
a a t i c i p a t e d .  
d i s t ances ,  p a r t i c u l a r l y  i n  Papua New Guinea where a load of predominantly 
Stolephorus heterolobizs w a s  c a r r i e d  from t h e  no r th  coas t  of New B r i t a i n  
and used o f f  t h e  south coas t  of Bougainvi l le  I s l and  (Kearney 1977), b u t  
t h i s  New Hebridean experiment w a s  t h e  f i r s t  i n s t ance  of Stolephorus 
anchovies being c a r r i e d  and used i n t e r n a t i o n a l l y .  

6.  CONCLUSIONS 1 
The survey f New Hebridean waters w a s  a most i n t e r e s t i n g  one 

f o r  a l l  involved wi th  the  Skipjack Programme. 
Programme's activit ie 
b a i t f i s h ,  the o v e r a l l  r e s u l t s  were most p leas ing .  

Even though some of t h e  
were r e s t r i c t e d  due t o  an apparent  l a c k  of s u i t a b l e  I 

Good concent ra t ions  of sk ip j ack  were observed and t h e s e  i n  
gene ra l  responded w e l l  t o  chumming. 
f i s h  were tagged on t h e  only s i x  days on which b a i t  w a s  c a r r i e d  and 
t h i s  compares most favourably w i t h  the  r e s u l t s  from t h e  o t h e r  coun t r i e s  
and territdries t h e  Programe has  surveyed. 

One thousand f i v e  hundred and one 

During the  survey no r e a l l y  good b a i t i n g  areas were found and 
i t  appears  u n l i k e l y  t h a t  any r e a l l y  l a r g e  b a i t f i s h  resources ,  s u i t a b l e  
f o r  cap tu re  by convent ional  techniques,  w i l l  be  found during f u t u r e  
v i s i t s .  However, the  prospec ts  f o r  day b a i t i n g ,  o r  n igh t  b a i t i n g  i n  
shal lower areas than  
c e r t a i n l y  warran ts  i n  4 e s t i g a t i o n .  

an  p re sen t ly  be f i s h e d  by the  "Hatsutor i  Maru", 

The b a i t f i s  t r a n s p o r t  experiment proved beyond doubt t h a t  
good ca t ches  of s k i p j  k ck can be taken i n  New Hebridean waters with 
b a i t  c a r r i e d  from neighbouring coun t r i e s .  
on t h i s  i n i t i a l  success  and f o r  p o s s i b l e  co-operat ive o r  even j o i n t  
venture  arrangements wi th  ad jacent  c o u n t r i e s  should be eva lua ted .  

The prospec ts  f o r  expanding 

We are extrémely g r a t e f u l  f o r  government approval t o  work 
f r e e l y  throughout t he  waters of t h e  Mew Hebrides;  t h i s  approval  
g r e a t l y  f a c i l i t a t e d  t h e  Programme's work dur ing  the  survey i n  the  
New Hebrides.  



SAMPLE SHEETS OF DAILY LOGS USED ABOARD 

"HATSUTORI MARU" 

DURING NEW HEBRIDES CRUISE 
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16'06 ' S 
167'26'E 

L ~ A T I O N :  Po r t S t a n  l e y  CHART: 1570 DATE2 1 / 1 / 78 

DEPTH: 35 m. M J ~ Q M :  f i n e  sand and mud CLARITY: 2 3 ' 

LICHT ON: 1810 HAULED: 0407 
LIGH'B USED: 2000, 1500 WNET: Bouke a m i  n e t  OTHER: 

Malekula I s l and  

T o t a l  :' 35 bk t s .  (1.5 kg) T3 

IBOMINANT SPP: 

DOM. CODE 

Spratelloides delicatul us 90% D Z(l0)  = 37.0 Range 31 52 
Rhabdamia cypsel urus 5% c , Z(l0)  = 34.9 I' 25 41 
Allanetta ovalaua 3% c X(10) = 58.0 'I 52 66 
Herklotsichthys punctatus 2% c +%(lo)  = 63.4 58 71  

trepaceros s 

PIWES: Moon very b r i g h t ,  sounder i n d i c a t i o n  - poor so decided t o  hau l  

a f t e r  t h e  moon set -- a t  0400. 

t o  bottom, dimmed t o  50 v. then 35 v o l t s  b u t  d i d  not rise above 15 m. - 
probably R. cypselurus. 

A s  during t h e  previous v i s i t ,  good trace c l o s e  
c_.- 

Good loading  condi t ions  - two t reval l ies  i n  t h e  n e t .  - 





1. 

S. D 

ACTIVITY: Fishing DATE21 / 1 178 

YF AREA: Epi Island NOONPOSITIOkJ; ---- 16'15 I S  

167'5 1 I E 

/"j ;; 1 sJ 

P o r t  S tan ley  
- BE 

E - 10 2 28.9 28 5 0% 
0900 

1500 W t N D ~ N ~  - ?-Yb 2 29.5 S.S.T. AIRTEMP. 29 CLOUD 20% 
-- 

REMARKS: 
D r i f t e d - 8  m i l e s  due no r th  during the  n i g h t ,  i n d i c a t i n g  set 
from nor th  as suspec ted ,  Steamed towards D e  Chaul iac  Bank - 
t h r e e  medium-large schools  - two responded, b u t  b i t i n g  never  

f i e r c e ;  about 337 S J  tagged; c l e a r l y  bank-associated; a 

good area. 

Encountered l a r g e  school  n e a r  Ambrym a t  noon i n  p e r f e c t  cond i t ions  - 
b i t i n g  f i e r c e l y ;  

f i shed  i n  t h e  same genera l  area previously.  

Nothing else seen a l l  a f te rnoon d e s p i t e  e x c e l l e n t  condi t ions .  

P o r t  Stanley 1830 hours  - could not  t r y  new l o c a t i o n  s i n c e  

3 0 ~ 4 0 %  YF; one t a g  r e t u r n  from t h e  school  

no cha r t .  

The magic 15,000 reached nea r ly  one month ahead of schedule! 





DATE21 /I/ 78 

SCHOOL TYPE: Jumper 





3rd School 
BI t 1 LOG IC AL I) 4 TA 

SPEC1 ES: El DATE:21 / 

Pole CAPTURE METHOD: -__ _ _ _  _ _  _______-_ __ 

S.S.T.: -28905 --_I POSITION: __ 
SCHOOL TYPE: Very good biting in perfect "- conditions, 

16'15's 

U 167'51'E 
Y 

1, 

i NO. LCF. 

3191 450 

495 

523 

92 

93 

94 500 - 

95 

521 96 

97 

98 

-- 
502 .- 

31 126.3 ]Ch. 490 

99 

3200 
-.- 

o1 

02 

- . . . - . . 5 38 

525 

03 488* 

04 

05 

O6 440 

07 
--. 

472 

08 4 16 

O9 490 

10 448 

R E M A W ~ S :  - * Fish 3203 was a recapture (No.4271) from same area 8/12/77. -- _- ___- .- - -- ---- - - 

- .- -_I -- I 

\ /  5/78 
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