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Tlie exp lo ra to ry  boccon trawl-ing c r c i s e s  were 
made i n  Hawaiian waters on rhe  Bureau of Commercial 

i n  cooperat ion wi th  t h e  H a w a i i  I n s t i t u t e  of Marine 
Biology, Un ive r s i ty  of H a w a i i .  

An area t o t a l i n g  4 , 9 7 4  sq km w a s  covered du r ing  
t h e  exp lo ra to ry  surveys.  
t h i s  area or  2,106 sq km was judged t o  be  t r awlab le ;  
2 ,281  sq km were untrawlable  and 587 sq kn were 
marginal ly  t r awlab le .  
area of trawliible bottom w a s  tound n o r t h  of Maui. 

Approximately 42 percen t  of 

A r e l a t i v e l y  l a r g e  un in te r rup ted  

One hundred and n ine teen  t rawl  d rags  were made on 
t h e  c r u i s e s  p r i m a r i l y  us ing  t h e  G u l f  of Mexico-type f ].at 
s h r i n p  t r a w l s  of v a r i o u s  s i z e s .  

The s p e c i e s  w i t h  t h e  g r e a t e s t  commercial po- 
t e n t i a l  caught during t h e  surs~eys w a s  a penacid shrimp. 
Pemeus Rawinatus. R e l a t i v e l y  good ca tches  of t h i s  
shrimp w e r e  made i n  depths  between 97 and 23L m around 
Molokai and i n  22 area of f  t h e  n o r t h  c o a s t  of Oahii. 

JNTRODUC TION 

Clceanic i s l a n d s ,  such as t h e  m a i n  Hawaiian I s l a n d s  , are 
chara .c te r ized  by having narrow .she>,,es, which have been a p p r o p r i a t e l y  
ca l led  i n s u l a r  s h e l v e s  i n  contrasr.  t o  :i;nrinental she lves .  The !.nsulak 
s h e l v e s  surrounding the m s i n  ilawaji.im Lslsnds cr?n be  t r aced  t o  549 m 
(300 fm.) , al though m o s c  of t he  s 1'1en extend to d e p t h s  less than 9 1  71 
(5G fm.) (Shepard, 1 9 U ,  p !41--? b ,  3 e p t h s  of  1 ,826  m (1,009 fm.1 
can be found as  c lose  as ii hx i rain r,?.o.:c !F:L~. 1). Thds, 2 . p @ s & ,  2. 
h r g e  demersal resoiirce W O C I ~ . ~ !  not  F j .  e x p c i  ;et1 i.n % w e i i a n  vaters,  
?,?sed simply on tile e x t e n t  of tho, Yi :e l f  aroc?nd t h e  tr,l.ands. 

P roc .  Indo-Pacifi.c F ish , ,  Calm., L3:TI . I )  : 255-251. 
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I n  an e a r l y  i n v e s t f g a t i o n  of t h e  demersal resources  of t h e  
Hawaiian I s l a n d s ,  a s tudy  of t h e  fauna t o  a depth of 1,826 m w a s  con- 
ducted from March t o  August 1902 on t h e  4LBATRDSSY research  vessel of 
t h e  U.S. F i s h  Commission (Gi lber t , l905) .  This  survey covered an area 
around H a w a i i  bounded by la t .  18O t o  26' N . ,  long. 156' t o  172' W. 
Most of t h e  publ ished records of deep-water f i s h e s  and i n v e r t e b r a t e s  
from Hawaii a r e  based on specimens caught on t h e  ALEATROSS survey. 
Although s e v e r a l  s p e c i e s  of p o t e n t i a l  commercial importance w e r e  
discovered on t h a t  survey, none w a s  taken i n  s i g n i f i c a n t  q u a n t i t i e s .  
The types of gear  used on t h e  ALEATROSS included t a n g l e s ,  dredges,  
and beam trawls, which probably w e r e  not  very e f f i c i e n t  by today 's  
s tandards  
which i s  a l m o s t  a n e c e s s i t y  f o r  e f f i c i e n t  t rawling.  

The ~~EjATRiES a l s o  lacked modern depth-sounding equipment, 

Between October 1967 t o  May 1968 the  Bureau of Commercial. 
F i s h e r i e s  Biological  Laboratory,  iicnolulu, I-lawa;;, i n  cooperat ion w i t -  
t h e  I n s t i t u t e  of Marine Biology, U n i w r s i t y  of H a w a i i  , conducted a 
series of t h r e e  explora tory  bottom trawling c r u i s e s  on t h e  Bureau's 
vessel, t h e  TOWTu'SEhQ C R W E L I , ,  i n  Hawaiian waters. The purpose of t h e  
c r u i s e s  w a s  t o  i n v e s t i g a t e  t h e  demersal  f i s h  and i n v e r t e b r a t e  resources  
around t h e  Hawaiian I s l a n d s  down t o  a depth of 914 m (500 fm) 
more e f f i c i e n t  t rawling gear  than t h a t  used on the  ALBATROSS. 

us ing 

Very l i t t l e  bottom trawling has  been done i n  areas similar t o  
t h e  Hawaiian I s l a n d s .  The r e s u l t s  obtained on our c r u i s e s  w i l l  provide 
information on condi t ions  t h a t  can be expected i n  t rawling around oceanic  
i s l a n d s  elsewhere,  This  r e p o r t  w i l l  d i s c u s s  catches of t h e  s p e c i e s  wi th  
p o s s i b l e  commercial p o t e n t i a l .  

GEAR AND MEMODS 

P r i o r  t o  our surveys,  very  l i t t l e  information e x i s t e d  on 
bottom condi t ions  around t h e  Hawaiian I s l a n d s  wi th  r e s p e c t  t o  bottom 
trawling.  
l o c a t e  t h e  most promising areas on t h e  b a s i s  of depth d a t a  and bottom 
n o t a t i o n s  on n a v i g a t i o n a l  c h a r t s ,  and then conducr d e t a i l e d  echo- 
sounding transec-ts i n  t h e s e  areas. Bottom grab samples w e r e  taken t o  
confirm t r a w l a b l e  bottom as indi-cated by t h e  echograms. The surveys 
w e r e  r e s t r i c t e d  t o  depths  of 914 m (500 fm ) o r  less. 

The s t r a t e g y  adopted i n  conducting our surveys w a s  t o  f i r s t  

The primary sampling gear  w a s  t h e  Gulf of Mexico-type, f l a t ,  
shrimp t r a w l  ( B u l l i s ,  1951, p. 8).  The s i z e  of t h e  trawls ( length  of t h e  
head rope) ranged from 6.70 IU (22 f t . )  t o  16.76 m (55 f t . ) .  The t r a w l  
w a s  connected t o  a s i n g l e  towing warp by a b r i d l e  46 m long. Doors 
( o t t e r  boards)  of v a r i o u s  s i z e s  i n c h d e d  t h e  Gulf of Mexico-type, wooden, 
chain doors measuring up t o  1 ,52  by 0.76 m. 
wi th  a p a i r  of shimincrn "VI' doors measuring 0.96 by 1.83 m. 
w e r e  a 21,34 m (70  ft,) 
(Greenwood, 1 9 5 9 ,  p .  4 )  and a 400--mesh, eascern,  o t t e r  t r a w l  (Greenwood, 
1958, p. 12). The o t t e r  trawl was used wi th  two towing warps and a p a i r  
of aluminum doors measuring 1 - 5 2  by  2.44 m ( 5  by 8 f t . ) ,  

Most o f  t h e  drags were made 
Also used 

C-df of Mexico-type, semiballoon, shrimp t r a w l  
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For single-warp dragging, t h e  t +.,zwl w a s  towed from t h e  s t a rboa rd  
s i d e  of t h e  v e s s e l  off  a hydrographic b x m ,  F u r  double-warp dragging, 
two gallows on t h e  s ta rboard  s l d e  were used. The t r a w l  was s e t  out  a t  a 
speed of 4 t o  6 knots  and the  cable w a s  re leased  a t  a r a t e  of 1 8  t o  45 m 
per  minute. The-depth-to-cable-out (scope) r a t m s  ranged from 1 . 9  t o  
4.2. The t r a w l  w a s  f i s h e d  f o r  13 minutes t o  4 hours ( t i m e  t r a w l  w a s  on 
bottom). Trawling speed i isual ly  ranged between 1-0 and 4.7 knots .  

TRAWLING AREAS AND CATCH 

The area of t h e  bottom t o  a depth of 914 m round t h e  Hawaiian 
I s l a n d s  is est imated t o  b e  approximately 44,076 sq km. 
4,974 s q  km w a s  surveyed during t h e  e x p l o ~ a t o r y  surveys (Fig.  1 ) .  O f  
t h e  area surveyed, 2,106 sq km (42.3 percent )  w e r e  considered t o  be 
t rawlable ,  587 sq km were margina l ly  t rawlable  , and 2,281 sq km were 
unt  r a w  l a b  le. 

An area t o t a l i n g  

The l a r g e s t  un in te r rupted  expanse or t rawlable  bottom, com- 
p r i s i n g  about 1 ,063 sq Ian, w a s  found ilorth of t h e  i s l a n d  of Maui. 
bottom h e r e  s loped g e n t l y  from about 274 t o  523 m. Drags as long as 
4 hours were nade i n  t h i s  ares 

The 

* 
Trawlable bottom w a s  found around Molokai off  t h e  northwest ,  

west and south  c o a s t s ,  and a l s o  i n  Pa i l010  Channel, between Molokai 
and Maui. South of Oahu, an area t o t a l i n g  429 sq Ian and a small area 
comprising 14  sq km n o r t h  of t h e  i s l a n d  were found t o  be t rawlable .  
Pa tches  of t rawlable  ground were also found i n  Keala ikahik i  Channel 
between Lanai and Kahoolawe. The waters around t h e  i s l a n d  of H a w a i i  were 
a disappointment,  f o r  only s m a l l  areas of t rawlable  bottom were found 
t h e r e .  Furthermore,  off  t h e  n o r t h  c o a s t  of Hawaii sugar  cane d e b r i s  
on t h e  bottom tended t o  clog t h e  trawls. The sugar  cane d e b r i s  a l s o  
hampered t h e  s o r t i n g  of t h e  ca tch ,  

A t o t a l  of 119 t r a w l  drags w a s  made around t h e  i s l a n d s .  Ten 
of t h e  drags  were unsuccessfu l  owing to t o r n  n e t s  and l o s s  of gear .  
A summary 03 t h e  t r a w l  drags i n  t h e  v a r i o u s  areas is  found i n  Table I. 

For  t h e  development of a r o m e r e i a l  f i s h e r y  a penaeid shrimp, 
Pmaeus marginatus, w a s  rhe  most promising s p e c i e s  caught during t h e  
explora tory  c r u i s e s ,  This  shrimp das known t o  occur i n  H-waiian 
waters from t h e  explorstfons of t h e  &;.,;&z-Xs i n  1902 (Rathbun, 1906, 
p. 902) b u t  only s m a l l  numbers were  taken an t h a t  survey. I;. marginatus 
compares favorably  i n  s i z e  w i t h  t h e  pr3naefd shrimps of t h e  major 
f i s h e r i e s  i n  Che southeas te rn  United S r a t ( s  The l a r g e r  females number 
18 t o  20 t o  1 kg (6 o r  9 t o  1 p9und), h?ads on, 



The d i s t r i b u t i o n  of P. marginatus on t r awlab le  botcom around 
t h e  Hawaiian I s l a n d s  is  shown i n  F igu re  2. The shrimp were caught I t i  
depths  between 27 and 234 m on sandy and sand-mud s u b s t r a t e .  
ranged from less than 0.45 t o  16.10 kg per drag. 
made off  t h e  west and i n  P a i l o l o  Channel. Good ca t ches  were a l s o  made 
of f  t he  n o r t h  coas t  of Oahu. ‘Thc a r e a  n o r t h  of Oahu has  some rough s p o t s  
on t h e  bottom, however, and must be considered marginal ly  t r a w l a b l e  s i n c e  
two n e t s  were damaged on t h e  exp lo ra to ry  drags made h e r e .  

The ca tch  
Good catches were 

Adequate d a t a  are not  a v a i l a b l e  t o  make seasona l  comparisons of 
P. marginatus ca tch  rates. 
made, however. O f f  t h e  n o r t h  and west c o a s t s  of Molokai and off the 
n o r t h  c o a s t  of Oahu, t h e  n i g h t  ca t ches  were almost always b e t t e r  than t h e  
day catches.  The depth i n  these  areas ranged from 97 t o  187 m. Tn 
PailoLo Channel, Nhere t h e  depth ranged from 183 t o  254 M, hmever  , Li t t le  
o r  no d i r f e r e n c e  between the  day and n igh r  ca t ches  w a s  evident  (F ig .  3 ) .  
Springer  and B u l l i s  (L952) made similar obscrvdt ions on  lie btowr, shrimp 
(Pewezaa aztecus) f n  the  Gulf of Mexico. They noted t h a t  r h i s  s p e c k s  
i s  g e n e r a l l y  taken a t  n l g h t  b u t  t h a t  d i f f e r e n c e s  i n  the  cat-k ~i rates 
were not  as w e l l  def ined i n  t h e  deeper p a r t s  of t h e  shrimp’s range. 

Comparisons of day and n i g h t  ca t ches  can b e  

Other p o t e n t i a l l y  va luab le  s p e c i e s  caught i n  the  shrimp trawls 
Inr juded s e v e r a l  spec fes  of s m a l l  ( 20 cm) deep water f l a t f i s h e s  belolip,- 
i ng  t o  t h e  faml l y  Uothidae and P leu ronrc t idae .  The catches of Lnd iv idml  
species o f  rhese f I ; l t f i shes  u‘tirt? s m a l l  hu l ,  ~ o l l r c t i ~ ~ ~ l y ,  up t t l  13.h1 kg 
Fez ~ L ~ Z S  were takcii. The f l a t f J s h e s  were widely d i s t r i b u t e d  around Lhe 
Hawalian I s l a n d s  (Fig. 4 ) .  The b e s t  ca t ches  were made i n  Paiiolo Channel. 
Also  caught were small numbers (up t o  14 per  d r a g )  of spiny l o b s t e r  
(E’anuZims japonicus) and portunid c rab  (E’orturius sang%i~wZeiitu;) ; t h e  
l a t t e r  caught a t  a maximum rate  of 30 per  drag. 
were t aken  p r imar i ly  on sandy bottom i n  depths  t o  ahout 128 m oEf Molokai, 
Oahu and Lanai ,  
markets i n  Hawaii. 

‘I‘tie l o b s t e r  and crab  

These 1.ohstcr and c rab  command premlum p r i c e s  i n  t h e  
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Table I 

Distribution of trawl drags around the Eiariaiian Islands 

Area 

Oahu 
O f f  north coast 

O f f  south coast 

Maui 
O f f  north coast 

Hawaii 
O f f  coast of Kawaihae 

O f f  north coast 

Molokai 
O f f  north coast 

O f f  west coast 

O f f  south coast 

Penguin Bank 

Pailolo Channel 
between Molokai and Maui 

Kealaikahiki Channel 
between Lanai and 
Kahoolawe 

Number of dragt 

6 

3 

17  

5 

6 

7 

1 3  

3 

3 

29 

27 

Average depth 
range (m) 

97-113 

594-640 

48-523 

260-356 

229-869 

110-137 

181-183 

265-274 

62-66 

183-254 

9 7-42 7 
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