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INTRODUCTION 

Guam and t h e  Commonwealth o f  t h e  Northern Mariana I s l a n d s  ( C N M I )  
c o n s i s t  of a c h a i n  of 25 v o l c a n i c  i s l a n d s  a r r anged  i n  an approx ima te ly  
no r th - sou th  a x i s  450 nmi l ong  ( F i g u r e  1 ) .  The t o t a l  land a r e a  of t h e s e  
i s l a n d s  is  370 nmi2. To t h e  west of these i s l a n d s  and w i t h i n  t h e  U.S. 
F i s h e r y  Conservat ion Zone (FCZ), t h e r e  are numerous seamounts.  To t h e  
s o u t h e a s t  o f  t h e  c h a i n  is t h e  Mariana Trench where a d e p t h  of a lmos t  6,000 
fa thoms  h a s  been r e c o r d e d .  

The waters around Guam and CNMI are  r i c h  i n  mar ine  r e s o u r c e s  and 
h i s t o r i c a l l y  some of t h e s e  resources have been commercial ly  f i s h e d .  There 
i s ,  however, a need f o r  a comprehensive a s ses smen t  o f  t h e  abundance and 
commercial p o t e n t i a l  for t h e  marine r e s o u r c e s  i n  t h i s  r e g i o n  to a i d  l o c a l  
governments t o  d e v e l o p  local f i s h e r i e s ,  to  s e r v e  as  b a s e l i n e  i n f o r m a t i o n  
for mainland U.S. i n t e r e s t s  i n  de t e rmin ing  whether to i n v e s t  i n  f i s h e r y  
p r o j e c t s  i n  t he  a rea ,  and to p r o v i d e  d a t a  t o  the  Western P a c i f i c  Regional 
F i s h e r y  Management Council  (WPRFMC) i n  t h e i r  development of  management 
p l a n s  a s  mandated by t h e  Magnuson F i s h e r y  Conservat ion and Management Act 
( MFCMA) . 

The geograph ic  a r e a  covered by t h e  program is t h e  FCZ around Guam and 
t h e  CNMI. The major o b j e c t i v e s  of t h e  program i n  o r d e r  o f  p r i o r i t y  a r e  t o :  

1. Determine r e s o u r c e s  o f  commercial p o t e n t i a l ;  

2. Es t ima te  t h e  magn i tude ,  r a n g e ,  and s e a s o n a l  v a r i a t i o n  i n  
a v a i l a b i l i t y  and abundance of these r e s o u r c e s  ; 

3. Estimate t h e i r  p robab le  l e v e l s  of s u s t a i n e d  h a r v e s t :  and 

4 .  Add t o  t h e  knowledge of t h e  b i o l o g y  of t h e  r e g i o n .  

POTENTIAL RESOURCE GROUPS 

To d a t e  t h e r e  have been f o u r  r e s o u r c e  s u r v e y  c r u i s e s  by t h e  NOAA v e s s e l  
Townsend Cromwell and two cruises of a c h a r t e r  b o a t ,  FV Typhoon, on which 
a t  l e a s t  a p o r t i o n  of t h e  time was s p e n t  i n  t h e  Guam and CNMI r e g i o n .  

The results from t h e s e  c r u i s e s  a long  w i t h  some commercial c a t c h  
i n f o r m a t i o n  are r e p o r t e d  i n  Uchida and Eldredge.1 Based on t h e s e  d a t a ,  
t h e  p r i n c i p a l  s p e c i e s  g roups  i n  t h e  Guam and CNMI r e g i o n  a r e  a s s i g n e d  
r a n k i n g s  based on t h e i r  r e l a t i v e  commercial o r  p o t e n t i a l  commercial v a l u e s  
( T a b l e  1 ) .  From Table  1 f o u r  s p e c i e s  groups a r e  i d e n t i f i e d  a s  having 
c o n s i d e r a b l e  commercial or p o t e n t i a l  commercial v a l u e .  These s p e c i e s  
g roups  are t u n a s ,  m a c k e r e l s  ( b i g e y e  s c a d ) ,  bottom f i s h e s  ( s n a p p e r s  and 
g r o u p e r s )  , and deep-water sh r imps .  

'Uchida , R. N. and L. E ld redge .  Manuscr. i n  p rep .  Summary of env i ron -  
mental  and f i s h e r y  i n f o r m a t i o n  of Guam and t h e  Northern Mariana I s l a n d s .  
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Figure 1.--Sampling areas. 
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T a b l e  1 . - P r i o r i t y  of s p e c i e s  f o r  t h e  Na t iona l  Marine F i s h e r i e s  
Service sampling program (L = low, M = medium, and H = h i g h ) .  

R e l a t i v e  p o t e n t i a l  R e l a t i v e  importance 
economic v a l u e  of t o  l o c a l  s u b s i s t e n c e  

Species r e s o u r c e  f i s h e r y  

L o b s t e r s  and crabs 
Reef f i s h e s  
B a i t f i s h  ( p i h a )  
o c t o p u s  
Snappe r s  and g r o u p e r s  
J a c k s ,  Caranx s p .  
A l fons in  * Beryx s p .  
Mackerel s c a d ,  Decapterus  spp . 
Bigeye s c a d ,  S e l a r ;  T rachurops  
Mackerel ,  Scornber j a p o n i c u s  
Squid 

- 

L 
L 
L 
L 

M-H 
M 
L-M 

L 
M-H 
L 
L 

L 
H 
L 
L 
L 
M 
L 
L 
H 
L 
L 

Shrimp M-H L 
Rainbow r u n n e r  , E l a g a t i s  b i p i n n u l a t a  M 
Yel lowfin t u n a .  Thunnus a l b a c a r e s  H 
S k i p j a c k  t u n a ,  Katsuwonus pelamis 
Kawakawa. Euthvnnus a f f i n i s  
T u r t l e s  and whales 
S h a r k s  

H 
L 
L 
L 

The t u n a s  a r e  a resource o f  proven v a l u e  and a r e  c u r r e n t l y  f i s h e d  by 
f o r e i g n  b a i t  b o a t s  and l o n g l i n e r s .  As an i n d i c a t i o n  of t h e  abundance of t u n a s  
i n  t h e  a rea ,  i n  1977 Japanese  b a i t  b o a t s  and l o n g l i n e r s  caugh t  8 , 8 7 0  metric 
t o n s  (MT) of t u n a s  i n  t h e  FCZ around Guam and C H I .  There is c o n s i d e r a b l e  
d e t a i l e d  c a t c h  and e f f o r t  d a t a  from t h e  Japanese b a i t  b o a t s  and l o n g l i n e r s ,  
and it would be p o i n t l e s s  to  have t h e  Townsend Cromwell unde r t ake  any g e n e r a l  
sampling f o r  t u n a s .  b w e v e r  , it would be e x t r e m e l y  i n t e r e s t i n g  t o  u n d e r t a k e  a 
l i m i t e d  amount o f  sampling to l o c a t e  s i tes  with p o t e n t i a l  f o r  a n i g h t  h a n d l i n e  
f i s h e r y  f o r  t u n a s  s i m i l a r  t o  t h e  Hawaiian i k a - s h i b i  f i s h e r y .  The Hawaiian 
n i g h t  h a n d l i n e  f i s h e r y  o f f  t h e  i s l a n d  of Hawaii is c o n s e r v a t i v e l y  e s t i m a t e d  a t  
$2-$3 m i l l i o n  a n n u a l l y .  The y e l l o w f i n  tuna  is one o f  t h e  p r i n c i p a l  s p e c i e s  i n  
t h e  Hawaiian n i g h t  h a n d l i n e  f i s h e r y .  The Japanese l o n g l i n e  c a t c h  of t h i s  
s p e c i e s  s o u t h  o f  Guam, is  v e r y  comparable to t h a t  o f  Japanese l o n g l i n e r s  off 
t h e  i s l a n d  o f  Hawaii ,  i n d i c a t i n g  t h e  resource f o r  a n i g h t  h a n d l i n e  f i s h e r y  o f f  
Guam e x i s t s .  The n i g h t  h a n d l i n e  tuna f i s h e r y  would be idea l  for t h e  Guam and 
C N M I  r e g i o n  because it is n e i t h e r  l a b o r  nor c a p i t a l  in tensive and Guam has  
e x c e l l e n t  a i r  s h i p p i n g  s c h e d u l e s  to  the  Japanese m a r k e t .  b w e v e r ,  t o  d a t e ,  a 
n i g h t  h a n d l i n e  f i s h e r y  h a s  n o t  developed i n  Guam because p r o d u c t i v e  f i s h i n g  
g rounds  have not been found. 

The a k u l e  o r  b igeye  s c a d ,  Trachurops crurnenophthalmus, ( c a l l e d  a t u l a i  i n  
Guam) is p robab ly  second i n  commercial importance a f t e r  t u n a s  f o r  t he  Guam and 
C N M I  area (Uchida and E ld redge ,  f o o t n o t e  1).  The Guam Aquatic and W i l d l i f e  



4 

Resource D i v i s i o n  r e p o r t e d  t h a t  t h e  e s t i m a t e d  c a t c h e s  from i n s h o r e  r u n s  around 
Guam i n  1979 was 15 MT. The Townsend Cromwell 1978 s u r v e y  found t h a t  a k u l e  
o c c u r s  i n  s u b s t a n t i a l  numbers i n  w a t e r s  around t h e  h i g h  i s l a n d s  and over  t h e  
o f f s h o r e  seamounts and banks.  Sampling f o r  a k u l e  from t h e  Townsend Cromwell 
w i l l  employ n i g h t  l i g h t s  and h a n d l i n e s  to  estimate r e l a t i v e  abundance 
th roughou t  t h e  c h a i n .  In a d d i t i o n  ae r i a l  s u r v e y  methods w i l l  a l s o  be employed 
on s e v e r a l  o c c a s i o n s  t o  o b t a i n  ' * ins t an taneous**  e s t i m a t e s  of a k u l e  biomass 
around t h e  i s l a n d s  and over  t h e  banks.  

F i s h e s  of t h e  snapper  and grouper  complex have been caugh t  i n  good numbers 
around t h e  h i g h  i s l a n d s  and over  t h e  seamounts .  S p e c i e s  which appear  most 
abundant  i n c l u d e :  o n a g a ,  E te l i s  ca rbuncu lus ;  l e h i ,  Aphareus r u t i l a n s ;  an 
u n i d e n t i f i e d  g r o u p e r ,  Epinephelus  s p .  : b l a c k  c a r a n g i d ,  Caranx l u g u b r i s ;  
g i n d a i  , R o o s e v e l t i a  br ighami (= P r i s t i p o m o i d e s  z o n a t u s )  , y e l l o w t a i l  k a l i k a l i  , 
P. a u r i c i l l a ;  e h u ,  Etelis marsh i ;  p i n k  k a l i k a l i  , P. s i e b o l d i i  , and yellow-eye 
cpakapaka ,  P. f l a v i p i n n i s .  (31 one c r u i s e  d u r i n g  
around s e v e z  h i g h  i s l a n d s  i n  t h e  CNMI, t h e  FV Da ika t su  Maru c a u g h t  8.5 MT of  
bottom f i s h e s  (Uchida and E l d r e d g e ,  f o o t n o t e  1). 

t o t a l  o f  16 days o f  f i s h i n g  
_I 

Sampling gear f o r  t h e  bottom f i s h e s  w i l l  be bottom h a n d l i n e s .  In a d d i t i o n  
to  sampling to e s t i m a t e  r e l a t i v e  abundance,  i n t e n s i v e  f i s h i n g  a t  a small  
i s o l a t e d  p i n n a c l e  and a f o l l o w - u p  o f  t h e  i n t e n s i v e  f i s h i n g  which  occur red  i n  
1967-68 a t  Haputo P i n n a c l e  o f f  Guam r e p o r t e d  i n  Ikeha ra  e t  a1 .2  w i l l  be 
unde r t aken  to e s t i m a t e  a b s o l u t e  abundance. 

There are two s p e c i e s  o f  deep-water shr imps which have been t r apped  i n  
w a t e r s  around Guam and CNMI. Hete rca rpus  e n s i f e r  is t y p i c a l l y  found i n  d e p t h s  
from 100 to  400 f a thoms ,  and H. l a e v i g a t u s  i s  t y p i c a l l y  found between 250 and 
600 fathoms (Uchida and E l d r e d g e ,  f o o t n o t e  1 ) .  There a r e  t h r e e  banks ,  Calvez 
Banks, s o u t h  o f  Guam; Esmeralda Bank, west o f  T i n i a n ;  and what a p p e a r s  t o  be a 
l a r g e  b u t  p o o r l y  c h a r t e d  bank around F a r a l l o n  d e  M e d i n i l l a  n o r t h  o f  S a i p a n ,  
p l u s  t he  banks around t h e  i s l a n d s  o f  Guam, S a i p a n ,  and T in ian  which i n  t o t a l  
may c o n t a i n  as  much a s  1,500 nmi2 o f  sh r imp  h a b i t a t .  These and o t h e r  banks 
and seamounts will be sampled with wire-mesh t r a p s .  

SAMPLING SCHEME 

R e l a t i v e  Abundance 

The t a r g e t  species f o r  ou r  r e l a t i v e  abundance s u r v e y  w i l l  be bottom 
f i s h e s ,  s h r i m p s ,  and mackerels. b r  u n i t  o f  measure o f  r e l a t i v e  abundance 
w i l l  be c a t c h  per u n i t  e f f o r t  ( C P U E )  based on a f i x e d  o r  c o n s t a n t  f i s h i n g  
e f f o r t .  For example,  ou r  measure o f  r e l a t i v e  abundance o f  bottom f i s h  w i l l  be 
CWE computed on t h e  b a s i s  of f o u r  l i n e s  f i s h i n g  for 1 h .  A t  a g iven  
l o c a t i o n ,  we may have s e v e r a l  hour s  o f  f i s h i n g  w i t h  four l i nes  and i n  t h i s  
case,  w e  w i l l  compute a CWE based on the  f i rs t  hour  o f  f i s h i n g ,  a n o t h e r  CPUE 
based on t h e  second hour , and 50 f o r t h .  We w i l l  use  t h e s e  m u l t i p l e  CWE 

* I k e h a r a ,  I. I., H. T. Kami, and R. K. Sakamoto. 1970. E x p l o r a t o r y  
f i s h i n g  s u r v e y  of t h e  i n s h o r e  f i sher ies  r e s o u r c e s  o f  Guam. Roc.  2d CSK 
Symp., Tokyo, p .  425-437. 
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v a l u e s  a t  a given s i t e  as  r e p l i c a t e s .  The p r i n c i p a l  r eason  f o r  computing CPUE 
v a l u e s  on a c o n s t a n t  amount o f  f i s h i n g  e f f o r t  is t h a t  t h e  v a r i a n c e  o f  t h e  CWE 
estimate is i n v e r s e l y  p r o p o r t i o n a l  to t h e  amount o f  e f f o r t .  If CWE e s t i m a t e s  
are  a l l  based on t h e  same amount o f  e f f o r t ,  t h e n  comparisons o f  CWE between 
sites and s e a s o n s  can be performed with an ANOVA model,  because t h e  assumption 
t h a t  t h e  o b s e r v a t i o n s  have e q u a l  v a r i a n c e s  should be s a t i s f i e d .  

Cur sampling scheme t o  c h a r t  r e l a t i v e  abundance c o n s i s t s  o f  a s y s t e m a t i c  
sample p o s s i b l y  followed by a s t r a t i f i e d  sample a p p l i e d  to r e g i o n s  of 
commercial p o t e n t i a l  if a d d i t i o n a l  p r e c i s i o n  is  r e q u i r e d .  In many sampling 
programs, t h e  g o a l  is to  e s t i m a t e  a s i n g l e  p o p u l a t i o n  p a r a m e t e r ,  e . g . ,  t h e  
p r o p o r t i o n  of t h e  p o p u l a t i o n  t h a t  w i l l  v o t e  f o r  a s p e c i f i c  c a n d i d a t e .  In a 
s t o c k  a s ses smen t  s u r v e y  where we know t h a t  t h e  abundance is h e t e r o g e n e o u s ,  t h e  
mean p o p u l a t i o n  c a t c h  ra te  is o f  l i t t l e  v a l u e .  More impor t an t  is a c h a r t  of 
t h e  d i s t r i b u t i o n  of abundance or r e l a t i v e  abundance over t h e  geograph ic  r e g i o n  
cove red  by t h e  su rvey .  In t h i s  c a s e ,  t h e  usua l  sampling approach s u c h  a s  a 
s i m p l e  random sample or s t r a t i f i e d  random sample is  n o t  a s  e f f i c i e n t  a s  a 
systematic sample.  In s y s t e m a t i c  sampling,  e v e n t s  a r e  sampled i n  a r e g u l a r  
f a s h i o n .  

In our  s i t u a t i o n ,  t h e  geography of  t h e  r e g i o n  s u g g e s t s  19 d i s t i n c t  
sampling a r e a s  c o n s i s t i n g  o f  6 reefs and seamounts and 1 3  i s l a n d s  ( F i g u r e  1 ) .  
A 5-day sampling scheme h a s  been developed to co l lec t  s u f f i c i e n t  d a t a  
n e c e s s a r y  for sh r imp ,  bottom f i s h ,  and a k u l e  abundance and y i e l d  e s t i m a t i o n  
( T a b l e  2). 'Ihe first f i e l d  s u r v e y  pe r iod  f o r  t h e  Townsend Cromwell is 
schedu led  to run from mid-March t h r o u g h  August 1982. During t h i s  pe r iod  t h e  
Townsend Cromwell will unde r t ake  a 2 2 4 a y  b a t h y m e t r i c  cruise followed by 3 
b i o l o g i c a l  cruises of a p p r o x i m a t e l y  40 days e a c h .  These three b i o l o g i c a l  
c r u i s e s  w i l l  e n a b l e  us  t o  sample each i s l and / seamoun t  once f o r  5 d a y s .  (Guam, 
S a i p a n ,  and F a r a l l o n  d e  M e d i n i l l a  d u e  to  t h e i r  a r e a  w i l l  be sampled f o r  8 
r a t h e r  than 5 days.)  I n  a d d i t i o n ,  two a r e a s ,  Pagan I s l a n d  i n  t h e  upper p a r t  
of t h e  c h a i n  and Esmeralda Bank i n  t h e  lower p a r t ,  w i l l  be sampled on each  of 
t h e  t h r e e  cruises t o  p r o v i d e  an e s t i m a t e  of t h e  v a r i a t i o n  i n  CPUE o v e r  t h e  
5-month s u r v e y  p e r i o d .  

The Townsend Cromwell cruise s c h e d u l e  is given i n  Table  3. T e n t a t i v e  
c r u i s e  t r a c k s  are given i n  F i g u r e s  2, 3, and 4 .  

After t h e  complet ion o f  t h e  s y s t e m a t i c  sampling program, r e g i o n s  o f  
abundance s u f f i c i e n t  f o r  commercial e x p l o i t a t i o n  w i l l  be i d e n t i f i e d  and 
subsequen t  sampling i n  these r e g i o n s  d u r i n g  t h e  fo l lowing  s u r v e y  pe r iod  may be 
unde r t aken  t o  improve t h e  p h y s i c a l  d e f i n i t i o n  o f  t h e s e  r e g i o n s  and r educe  t h e  
v a r i a n c e  of our CPUE e s t i m a t e s .  

Yield E s t i m a t e s  

S e v e r a l  approaches  w i l l  be used to determine y i e l d  e s t i m a t e s .  If there is 
a record o f  commercial c a t c h  and e f f o r t  s t a t i s t i c s  f o r  a r e s o u r c e ,  t hen  
p r o d u c t i o n  a n a l y s i s  based on a r e g r e s s i o n  o f  CWE a g a i n s t  e f f o r t  w i l l  be used  
to  e s t i m a t e  s u s t a i n a b l e  y i e l d  and t h e  co r re spond ing  f i s h i n g  e f f o r t .  For 
bottom f i s h e s ,  s h r i m p s ,  and p o s s i b l y  m a c k e r e l s ,  i f  t h e r e  a r e  no commercial 
c a t c h  and e f f o r t  d a t a ,  t hen  we  w i l l  conduct  i n t e n s i v e  f i s h i n g  expe r imen t s  a t  
s m a l l  and i s o l a t e d  geograph ic  s i t e s  and use t h e  Leslie method based on t h e  
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T a b l e  2 . 4 a m p l i n g  t a s k  i t i n e r a r y  f o r  bank o r  seamount. 

Day 1 - Arrive a t  bank 
Handl ine f o r  bottom f i s h e s  
Set shrimp t r a p s  
Night h a n d l i n e  f o r  akule 

Day 2 - Handline for bottom f i s h e s  
Recover and reset shr imp t r a p s  
Night h a n d l i n e  f o r  t u n a s  

Day 3 - Handline for bottom f i s h e s  
Night h a n d l i n e  f o r  a k u l e  

Day 4 - Handline for bottom f i s h e s  
Set shr imp t r a p s  
Night h a n d l i n e  for a k u l e  

Day 5 - Recover shr imp t r a p s  
Troll  to n e x t  sampling area 
( i s l a n d / s e a m o u n t )  

T a b l e  3.-Cruise 

Februa ry  6 t o  19 
Februa ry  20 t o  22 
Februa ry  23 t o  25  
Februa ry  26 t o  28 
March 1 t o  1 8  
March 19 t o  22 
March 23 t o  Apr i l  13 
A p r i l  1 4  t o  16 
Apr i l  17  t o  May 7 
May 8 to  10  
May 11 t o  30 
May 31 t o  June 2 
June 3 t o  22 
June 23 t o  2 5  
June  26 to  J u l y  17 
J u l y  18 to 20 
J u l y  21 t o  August 5 
August 6 to  8 
August 9 to September 3 
September 4 
September 5 t o  22  

schedu le  f o r  Townsend Cromwell for FY 1982. 

- T r a n s i t  to Honolulu 
- I n  p o r t  - Shakedown c r u i s e  
- I n  p o r t  
- T r a n s i t  to Guam 
- I n  p o r t ,  Guam 
- Bathymet r i c  cruise  
- I n  p o r t  
- B i o l o g i c a l  cruise I-A 
- I n  p o r t  
- B i o l o g i c a l  cruise 1-8 
- I n  p o r t  
- B i o l o g i c a l  c r u i s e  1 1 - A  
- In  port 
- B i o l o g i c a l  cruise 11-B 
- I n  p o r t  
- B i o l o g i c a l  cruise 1 1 1 - A  
- I n  port - B i o l o g i c a l  c r u i s e  111-9 
- In  p o r t  - T r a n s i t  to Honolulu 

14  days 

3 days 

1 8  days 

22 days 

21 days 

20 days 

20 days  

23 days 

16 days 

25 d a y s  

18 days 

200 days 
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Figure 2.--Biological cruise 1-A = 21 days 
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@ indicates number of days sampling. 
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r e g r e s s i o n  o f  CPUE a g a i n s t  cumula t ive  c a t c h  t o  e s t i m a t e  c a t c h a b i l i t y  and 
i n i t i a l  biomass.  We can c o n v e r t  t h e  i n i t i a l  biomass to  a d e n s i t y  e s t i m a t e  
by  d i v i d i n g  t h e  biomass by e i t h e r  t h e  l e n g t h  o f  an a p p r o p r i a t e  d e p t h  
c o n t o u r  or t h e  a r e a  of h a b i t a t  t o  o b t a i n ,  for example,  k i l o g r a m s  o f  bottom 
f i s h  per k i l o m e t e r  o f  100-fathom c o n t o u r ,  or k i log rams  of bottom f i s h  per 
s q u a r e  k i l o m e t e r .  We can use t h e  co r re spondence  between CPUE and d e n s i t y  
a t  t h e  i n t e n s i v e  f i s h i n g  s i t e  to e s t i m a t e  d e n s i t y  a n d ,  s u b s e q u e n t l y ,  
biomass a t  a l l  t h e  r e g i o n s ,  where r e l a t i v e  abundance (CWE) e s t i m a t e s  have 
been o b t a i n e d .  For example,  i f  we wish to d e t e r m i n e  d e n s i t y  a t  some s i te  
" A "  based on a CWE a t  s i t e  l t A , l t  t h e n :  

D e n s i t y  o f  s i t e  trAtg = 
CW . a t .  intensive 

i s h i n g  s i t e  f i s h i n g  s i t e  

T y p i c a l l y  e s t i m a t e s  of biomass and c a t c h a b i l i t y  w i l l  n o t  be s u f f i c i e n t  t o  
e s t i m a t e  s u s t a i n a b l e  y i e l d .  However, given e s t i m a t e s  o f  v i r g i n  biomass (Bo) 
for stocks o f  bottom f i s h e s ,  s h r i m p s ,  and m a c k e r e l s  e s t i m a t e d  from i n t e n s i v e  
f i s h i n g  e x p e r i m e n t s ,  an e s t i m a t e  of' t h e  maximum y i e l d  ( C m a x )  from these stocks 
can be o b t a i n e d  from e i t h e r  G u l l a n d ' s  r e l a t i o n s h i p :  

'max = 0.5 x M x E+, 
where M is  t h e  i n s t a n t a n e o u s  n a t u r a l  m o r t a l i t y  o r  from P a u l y ' s 3  
r e l a t i o n s h i p  : 

where W i s  t h e  mean of t h e  weight a t  f i rs t  m a t u r i t y  and t h e  maximum weight  
of t h e  f i s h  i n  t h e  s t o c k  ( i n  g rams) .  

Data To Be Collected 

The e x i s t i n g  b a t h y m e t r i c  d a t a  f o r  t h e  s u r v e y  r e g i o n  a r e  l i m i t e d .  Many 
banks a r e  p o o r l y  c h a r t e d  and i n  some cases t h e  e x i s t e n c e  o f  some seamounts 
is u n c e r t a i n .  "he su rvey  program w i l l  begin with an i n i t i a l  c r u i s e  o f  22 
days to o b t a i n  t h e  b a t h y m e t r i c  d a t a  f o r  impor t an t  seamounts and banks 
around Guam and Sa ipan .  Some hydrographic  d a t a  w i l l  a l s o  be collected on 
t h i s  cruise .  

After t h i s  i n i t i a l  cruise t h e  b i o l o g i c a l  sampling w i l l  begin i n  
acco rdance  with t h e  p r e v i o u s l y  d e f i n e d  sampling program. The d a t a  t o  be 
c o l l e c t e d  f o r  each species group a r e  i n d i c a t e d  i n  Table  4 .  The s p e c i f i c  
i t i n e r a r y  o f  a 5-day sampling program a t  a bank o r  seamount is given i n  
Table  2. 

3Pauly,  D. 1981. Studying s i n g l e - s p e c i e s  dynamics i n  a t r o p i c a l  
m u l t i s p e c i e s  c o n t e x t .  Paper prepared f o r  ICLARM/CSIRO Workshop on t h e  
Theory and Management o f  T r o p i c a l  Multispecies S t o c k s ,  12-23 J a n u a r y  1981, 
C r o n u l l a ,  A u s t r a l i a ,  65 p .  

4 
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Table 4.-Data to be c o l l e c t e d  by s p e c i e s  g r o u p s .  

SHRIMPS 

1 .  CFUE d a t a  to e s t i m a t e  r e l a t i v e  abundance by bank,  d e p t h ,  and season .  

2. Length-frequency d a t a  a t  s p e c i f i c  s i tes over time t o  e s t i m a t e  growth 
curves and s u b s e q u e n t l y  m o r t a l i t y .  

3. Morphometric and f e c u n d i t y  d a t a .  

BOTTOM FISHES 

1. CWE d a t a  to e s t i m a t e  r e l a t i v e  abundance by bank, d e p t h ,  and s e a s o n .  

2. Length-frequency d a t a  a t  s p e c i f i c  sites over  time to estimate growth 
c u r v e s  and s u b s e q u e n t l y  m o r t a l i t y .  

3. I n t e n s i v e  f i s h i n g  CPUE d a t a  t o  e s t i m a t e  a b s o l u t e  biomass.  

4.  Morphometric and f e c u n d i t y  d a t a .  

TUNAS 

1. Night h a n d l i n e  CFUE d a t a  by bank to  l o c a t e  s i tes  of i k a - s h i b i  
p o t e n t i a l .  

MACKERELS 

1 .  CWE d a t a  to e s t i m a t e  r e l a t i v e  abundance b y  bank and s e a s o n .  

2. Length-frequency d a t a  to e s t i m a t e  growth and m o r t a l i t y .  

3. Tagging resul ts  t o  e s t i m a t e  m i g r a t i o n .  

4. Morphometric and f e c u n d i t y  d a t a .  

OTHER SAMPLING AS TIME PERMITS - -- 
1 .  Tangle nets  and i n s h o r e  d i v i n g  to sample f o r  l o b s t e r s .  

2. Bottom g i l l  n e t s  f o r  bottom f i shes .  
* 
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THE DATA MANAGEMENT SYSTEM 

The d a t a  system for t h e  s t o r a g e  and a n a l y s i s  o f  t h e  s u r v e y  d a t a  is 
p r e s e n t e d  s c h e m a t i c a l l y  i n  F i g u r e  5. The h e a r t  o f  t h e  sys t em is t h e  
S t a t i s t i c a l  Ana lys i s  System ( S A S I 4  f i l e s  which a r e  based on a packaged 
software system suppor t ed  by the  U n i v e r s i t y  o f  H a w a i i  IBM 370 f o r  d a t a  b a s e  
management. These SAS f i l e s  e n a b l e  d a t a  e n t e r e d  and s t o r e d  i n  one format  
t o  be s u b s e t t e d  or re-formated and used i n  subsequen t  a n a l y z e s .  Af t e r  each 
cruise computer-generated c h a r t s  o f  r e l a t i v e  abundance f o r  each s p e c i e s  
sampled will be produced and s u r v e y  summaries w i l l  be g e n e r a t e d  t o  insure 
t h a t  t he  d a t a  collected a r e  reviewed and a v a i l a b l e  f o r  any r e v i s i o n s  which 
may be n e c e s s a r y  i n  t h e  sampling p l a n .  Data from t h e  SAS f i l e s  w i l l  a l s o  
be  used f o r  s p e c i f i c  a n a l y s i s  such a s  morphometric and growth curve 
a n a l y s i s .  

‘Reference t o  t rade  names does n o t  i m p l y  endorsement b y  t h e  Na t iona l  
Marine F i s h e r i e s  Service,  NOAA. 
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Maps of P e r i o d i c  s u r v e y  
abundance d a t a  r e p o r t s  

Data formated f o r  
s p e c i f i c  a n a l  y s e s  
(morphometr ic ,  
growth r a t e s ,  e tc  .> 

I Machine e d i t i n g ,  r e - fo rma t ing  I 

Figure  5.-Schematic of d a t a  base  sys t em f o r  sampling d a t a .  


