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INTRODUCTION 

Accompanying t h e  expansion of t h e  Hawaiian t o u r i s t  i ndus t ry  through 
t h e  1970 ' s  and i n t o  t h e  1980's ,  t h e r e  came a demand for high q u a l i t y  
seafood products  t o  sat isfy t h e  a p p e t i t e s  of v i s i t o r s .  Deepwater snappers  
(Lu t j an idae )  and j a c k s  (Carangidae)  became popular  w i t h  consumers through 
promotional e f f o r t s ,  a development which provided a s u b s t a n t i a l  and s t a b l e  
market f o r  t h e  local  hand l ine  f i s h e r y  which h a r v e s t s  t h e s e  demersal f i s h e s .  
The s i n g l e  s p e c i e s  which most ep i tomizes  t h e  growth which occurred  w i t h i n  
t h e  f i s h e r y  is t h e  opakapaka, Pri s t ipms ides  fi%amet?tosus, which a lone  
inc reased  340% i n  l and ings ,  from 24 t o  104 me t r i c  t o n s  (PIT), from 1970 t o  
1980 (Hawaii Div i s ion  of Aquat ic  Resources annual  c a t c h  s t a t i s t i c s ) .  
Today, opakapaka i s  known and accepted as a f i r s t  c lass  seafood product ,  
which i s  marketed p r i m a r i l y  w i t h i n  t h e  S t a t e  as f r e s h  f i l l e t s  t o  premium 
s e af ood r es t au ran t s . 

P r e d i c t a b l y ,  t h e  r a p i d  i n c r e a s e  i n  demand f a r  opakapaka and o t h e r  
deep-sea bottom f i s h e s ,  coupled w i t h  t h e  subsequent  r ise  i n  l and ings ,  
r a i s e d  
Rals ton  f i r s t  desc r ibed  t h e  f i s h e r y  i n  a r e p o r t  p resented  to t b e  Western 
P a c i f i c  Regional F i she ry  Management Counci l  (WPWMC). Based on a 
subsequent  programmatic assessment ,*  t h e  Bottom F i s h  Planning Team of t h e  
WPRFMC began p repa r ing  a f i s b e r y  management p lan  (FMP) f o r  opakapaka and 
o t h e r  s p e c i e s  i n  t h e  f i s h e r y .  Research r e su l t s  a v a i l a b l e  a t  t h a t  time 
(Ra l s ton  1981, 1984; Rals ton  and Polovina 19821 suggested t h a t  t h e  handl ine  
f i s h e r y  around Maui, Lanai,  Molokai ( i n c l u d i n g  t h e  Penguin Bank) and 
Kahoolawe was: 
e f f o r t  expected t o  produce t h e  maximum s u s t a i n a b l e  y i e l d  (MSY) and, 2 )  t h a t  
a nea r  m ~ x i ~ ~ ~  y i e l d / r e c r u i t  ( Y / R )  of opakapaka was be ing  obta ined  under 
eumetr ic  f i s h i n g  c o n d i t i o n s  (i*e., an opt imal  age a t  e n t r y  f o r  a g iven  
f i s h i n g  m o r t a l i t y ) .  Furthermore,  l and ings  from t h i s  p a r t i c u l a r  bank, which 
is  composed of b u t  one s i n g l e  cont inuous  e x t e n t  of bottom f i s h  h a b i t a t ,  
h i s t o r i c a l l y  accounted f o r  over  h a l f  of a l l  S t a t e  landings .  Baaed upon 
t h e s e  de t e rmina t ions  it was concluded i n  1981 t h a t  "...there is no p res s ing  
need t o  r e g u l a t e  t h e  Hawaiian deepsea handl ine  f i s h e r y .  E x p l o i t a t i o n  a t  
Penguin Bank, t h e  most important  f i s h i n g  ground f o r  t h e s e  s p e c i e s  i n  t h e  
S t a t e ,  appears  op t imal  i n  t h e  absence of any e o n t r o l s  whatsoever" (Bals ton  
1981 1. 

oncern  ove r  t h e  s t a b i l i t y  and p r o d u c t i v i t y  of t h e  r e source  base.  f 

1) ha rves t ing  a t  o r  s l i g h t l y  beyond a l e v e l  of f i s h i n g  

'Ralston, $3. 1979. A d e s c r i p t i o n  of t h e  bottom f i s h  f i s h e r i e s  of 
Hawaii, American Samoa, Guam, and t h e  Northern Harianas.  A r e p o r t  
submit ted t o  t h e  Western P a c i f i c  Regional F i she ry  Management 
Counci l ,  Honolulu, Hawaii, 102 p. 

'Western P a c i f i c  Regional F i she ry  Management Council .  1983, 
Assessment of t h e  bottom f i s h e r i e s  of t h e  wes te rn  P a c i f i c  reg ion .  
Report  submit ted t o  t h e  Western P a c i f i c  Regional F i she ry  Management 
Counci l ,  Honolulu, Hawaii, 246 p. 
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More r e c e n t  ev idence  has  become a v a i l a b l e ,  however, t h a t  s u g g e s t s  t h e  
f i s h e r y  f o r  opakapaka i n  t h e  main high Hawaiian I s l a n d s  i s  r a p i d l y  
d e t e r i o r a t i n g .  T h i s  conc lus ion  i s  based on c a s u a l  o b s e r v a t i o n s  by people 
f a m i l i a r  w i t h  t h e  f i s h e r y ,  as wel l  as a sampling program implemented i n  
1984 by t h e  WPRFMC a t  t h e  Honolulu f i s h  auc t ion .  
p re l imina ry  analysis  of t h e s e  d a t a ,  demonst ra t ing  t h a t  s i g n i f i c a n t  changes 
have occurred  i n  t h e  high i s l a n d  f i s h e r y  f o r  opakapaka du r ing  1980-84. 

What fo l lows  i s  a 

SOURCES OF DATA 

Beginning in January  1984, WPRFHC s t a f f  began a t t e n d i n g  t h e  Honolulu 

A t  UFA a v e s s e l ' s  ca t ch  
f i s h  a u c t i o n  a t  t h e  United F i s h i n g  Agency (UFA) d a i l y  t o  c o l l e c t  
in format ion  concerning bottom f i s h  t r a n s a c t i o n s ,  
of bottom f i s h  i s  auc t ioned  o f f  as i n d i v i d u a l  p i e c e s  o r  by s p e c i e s  and s i z e  
s p e c i f i c  l o t s .  Before t h e  sale t h e  ca t ch  is counted, weighed and loaded 
e i t h e r  i n t o  metal tubs  o r  on to  wooden p a l l e t s .  Each l o t  i s  tagged w i t h  a 
l a b e l  g i v i n g  t h e  t o t a l  weight of t h e  l o t  and tAe number of p i e c e s  it 
con ta ins .  Lots  are then  p laced  on t h e  a u c t i o n  f l o o r  f o r  s a l e .  Therefore ,  
da ta  were recorded  by s p e c i f i c  l o t s  of opakapaka and inc luded  t h e  t o t a l  
weight ,  number of p i e c e s ,  p r i c e  p e r  pound, c o l l e c t i o n  d a t e ,  and an 
approximate l o c a t i o n  of c a p t u r e  (main Wawaiian I s l a n d s  = MHX o r  
Northwestern Hawaiian I s l a n d s  = NWHI, s e e  Fig.  1). The d a t a  were l a t e r  
summarized and t a b u l a t e d  t o  provide  t h e  average  weight ( l b ) ,  number of 
i n d i v i d u a l s ,  f i s h i n g  l o c a t i o n ,  and p r i c e  per pound f o r  a l l  l o t s  of 
opakapaka s o l d  a t  t h e  a u c t i o n  between mid-January and t h e  end of February,  
1984. A d d i t i o n a l l y ,  t h e  t o t a l  pounds of opakapaka and t h e  t o t a l  pounds of 
bottom f i s h  marketed each day were t a l l i e d .  

RESULTS 

If opakapaka were s o r t e d  p e r f e c t l y  by s i z e ,  there would be  no v a r i a t i o n  
i n  weight among i n d i v i d u a l s  i n  a l o t .  The mean weight of f i s h  i n  a tub  
would b e  equa l  t o  t h e  s p e c i f i c  weights  of a l l  t h e  i n d i v i d u a l  f i s h  w i t h i n  
it. I n  f a c t  t h e r e  i s  s i z e  v a r i a t i o n  w i t h i n  l o t s ,  a l though i t  i s  small 
re la t ive  t o  o v e r a l l  levels of v a r i a t i o n ,  
of 694 i n d i v i d u a l l y  measured uku, Amion wireticens, t aken  from a sample of 

ry 167 UFA l o t s ,  reveals t h a t  91% of a l l  weight v a r i a t i o n  was a t t r i b u t a b l e  t o  
d i f f e r e n c e s  among l o t s  (WPRFMC, unpublished d a t a ) .  
t h e  s i ze  of i n d i v i d u a l s  w i t h i n  l o t s  i s  small (sed. = 0.84 kg f o r  uku), and 
concomi tan t ly ,  v a r i a t i o n  i n  weight among l o t s  is r e l a t i v e l y  l a r g e ,  as a 
f i r s t  approximation it i s  r easonab le  t o  r ega rd  a l l  of t h e  f i s h  w i t h i n  a lot 
t o  be  of equal s i z e .  
t h e  amount of e r r o r  in t roduced  i n t o  t h e  fo l lowing  c a l c u l a t i o n s  by t h i s  
procedure i s  u n l i k e l y  t o  a f f e c t  t h e  g e n e r a l  conc lus ions  0% t h i s  study. 

For  example, a n a l y s i s  of v a r i a n c e  

Because v a r i a t i o n  i n  

Although t h i s  is  c l e a r l y  a s impl i fy ing  assumption, 

Under t h e  assumption t h a t  t h e  mean weight of i n d i v i d u a l s  w i t h i n  a l o t  
i s  equal  t o  t h e  a c t u a l  weight  of a l l  t h e  f i s h  comprising it, weight- 
frequency d i s t r i b u t i o n s  of opakapaka caught i n  t h e  main i s l a n d s  (MHI) and 
t h e  leeward i s l a n d s  (NWHI) of t h e  Hawaiian Archipelago were developed. 
F igu re  2 p r e s e n t s  t h e  r e s u l t i n g  d i s t r i b u t i o n s  as r e l a t i v e  frequency and 
cumulative r e l a t i v e  f requency  polygons. 
of t h e  f i g u r e  t h a t  a much g r e a t e r  percentage  of smal l  f i s h  are c u r r e n t l y  

It is  c l e a r  from t h e  upper p o r t i o n  
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Figure  2.  Frequency and cumulative frequency polygons of t h e  
weight d i s t r i b u t i o n  of opakapaka landed a t  t h e  UFA 
from January  and February,  1984.  Data have been 
s e p a r a t e d  i n t o  MHI and NWHI groups. The v e r t i c a l  
dashed l i n e  i n  t h e  lower f i g u r e  r e p r e s e n t s  t h e  s i z e  
a t  m a t u r i t y  wh i l e  t h e  h o r i z o n t a l  dashed l i n e  i s  p laced  
a t  t h e  50 th  p e r c e n t i l e .  
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landed and so ld  a t  UFA from t h e  NHI t han  from t h e  MWHX. The d a t a  a l s o  show 
t h a t  t h e  weight  a t  e n t r y  t o  t h e  f i s h e r y  (wc) f o r  opakapaka from t h e  MHI 
( n  = 1347) i s  about 0 . 6 3  kg (1.4 ab) .  
determining t h e  approximate midpoint of t h e  ascending limb of t h e  s i z e -  
f requency d i s t r i b u t i o n  (Gulland 1969).  I n  c o n t r a s t ,  t h e  weight a t  e n t r y  
f o r  opakapaka ha rves t ed  i n  t h e  NWKI (n = 3546) i s  roughly 1.36 kg (3.0 Ib). 
These weights  r e p r e s e n t  opakapaka l eng ths  equal  t o  31 and 41 cm f o r k  l e n g t h  
(FL) ,  r e s p e c t i v e l y  (Ra l s ton  1981; Uchiyama e t  a l .  1984). S tud ie s  on t h e  
r ep roduc t ive  b io logy  of t h i s  s p e c i e s  (Ra l s ton  1981 ; Kikkawa 1984) have 
shown t h a t  male and female opakapaka reach  m a t u r i t y  a t  a l eng th  of 40 cm 
FL. Thus, MHI opakapaka e n t e r  t h e  f i s h e r y  be fo re  matura t ion .  It i s  a l s o  
p o s s i b l e  t o  e s t i m a t e  age a t  e n t r y  t o  t h e  f i s h e r y  (t,> by t ransforming  t h e  
preceding l eng ths  a t  e n t r y  t o  ages ,  us ing  t h e  von B e r t a l a n f f y  growth curve 
developed by Ra l s ton  and Miyaruoto (1983) .  This  r e s u l t s  i n  t c  e s t i m a t e s  of 
1.8 y r  f o r  t h e  MIII f i s h e r y  and 3.4 y": f o r  t h e  WHI. 

This  s t a t i s t i c  was es t imated  by 

Other d i f f e r e n c e s  between t h e  f i s h e r y  f o r  opakapaka i n  t h e  MHI and i n  
t h e  NWHI are r evea led  i n  t h e  cumulative frequency polygons of F igure  2. 
is apparent  t h a t  s l i g h t l y  over  a t h i r d  (36%) of t h e  opakapaka now being 
landed i n  t h e  MHI a r e  immature (% 1.36 kg), and have not  had t h e  opportu- 
n i t y  t o  breed. Conversely,  less than  5% of t h e  landings  from t h e  NWHI are 
pre- reproduct ive .  S i m i l a r l y ,  t h e  median s i z e d  opakapaka ( i . e . ,  t h e  50th  
p e r c e n t i l e  of t h e  cumulat ive frequency d i s t r i b u t i o n )  from t h e  MHI i s  about 
1.9 kg (4.2 lb), whereas t h a t  from t h e  MWEII i s  2.8 kg (6.1 Ib). 
r e p r e s e n t  l e n g t h s  of 47 and 54 cm FL and ages  of 4.6 and 6.4 y r ,  r e p e c t i v e l y  
(Rals ton  1981; Ra l s ton  and Miyamoto 1983; Uchiyama e t  a l .  1984).  

It 

These 

DISCUSSION 

The resu l t s  presented  h e r e  c o n t r a s t  s h a r p l y  wi th  t h e  s i t u a t i o n  
desc r ibed  by Ra l s ton  (1981).  Based on a length-frequency sample of 175 
Penguin Bank opakapaka obta ined  a t  t h e  UFA dur ing  December 1980, he 
es t imated  age  a t  e n t r y  t~ be tc  = 4.0 yr .  
w i t h  t h e  c u r r e n t  estimate of t 
than  t h a t  from t h e  MHI (1.8 yr? .  
nuaber of small  opakapaka being harves ted  i n  t h e  I has inc reased  
s u b s t a n t i a l l y  s i n c e  1980 OX- t h a t  d i s t r i b u t i o n  channels  f o r  small  f i s h  have 
a l t e r e d  markedly. 
f ishermen r ega rd ing  t h e  h a r v e s t  of unders ized  f i s h ,  t h e  former 
i n t e r p r e t a t i o n  i s  favored,  

This  va lue  compares f avorab ly  
f o r  t h e  NWHI ( 3 . 4  y r ) ,  bu t  i s  much g r e a t e r  

These r e s u l t s  sugges t  t h a t  e i t h e r  t h e  

I n  view of t h e  concern expressed by some commercial 

The e f f e c t  on t h e  Y / R  of opakapaka i s  i l l u s t r a t e d  i n  F igure  3, where a 
Beverton and Nolt  (1957) Y/R i s o p l e t h  s u r f a c e  f o r  opakapaka i s  presented .  
The es t imated  p o s i t i o n  of t h e  Penguin Bank f i s h e r y  i n  1980 i s  g iven  by t h e  
l a r g e  d o t  l y i n g  j u s t  above t h e  eumetr ic  l i n e .  The Y/R was es t imated  to lbe  
0.36 k g / r e e r u i t  a t  t h a t  t i m e ,  w i th  a f i s h i n g  m o r t a l i t y  r a t e  of 0.49 yr-  
(Rals ton  1981).  
m o r t a l i t y  have changed. 
unchanged. 
dropped from 4.0 t o  1.8 yr .  
i n s t an taneous  f i s h i n g  m o r t a l i t y  (F) i s  a v a i l a b l e ,  t h e  h o r i z o n t a l  l i n e  a t  

S ince  t h e n  t h e r e  i s  no evidence t h a t  growth and n a t u r a l  
Thus, t h e  Y/R  s u r f a c e  i s  presumed t o  have remained 

What has  changed i s  t h a t  opakapaka age  a t  e n t r y  ( t , )  has  
Because no e s t i m a t e  of contemporary 
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Figure  3. Yie ld  p e r  r e c r u i t  (Y/R) i s o p l e t h  diagram f o r  opakapaka. 
The h o r i z o n t a l  l i n e  l a b e l e d  "M" r e p r e s e n t s  t h e  a g e  a t  
m a t u r i t y  f o r  t h i s  s p e c i e s .  See tex t  f o r  f u r t h e r  d i s c u s s i o n .  



7 

tc = 1.8 y r  is in tended  t o  r e p r e s e n t  a p l a u s i b l e  range f o r  t h e  F va lue  now 
i n  e f f e c t ,  and t o  i n d i c a t e  t h e  e s t ima ted  p o s i t i o n  of t h e  f i s h e r y  as  of 
March 1984. Assuming no change i n  F from 1980 t o  1984 it can b e  seen  t h a t  
Y/R has s t i l l  dropped from 0.36 t o  roughly 0.30 k g l r e c r u i t ,  a 1 7 %  reduct ion .  

To i l l u s t r a t e  t h e  e f f e c t  of d e c l i n i n g  age a t  e n t r y  on opakapaka Y/R a 
number of c a l c u l a t i o n s  were performed. 
Beverton and HoPt (1957) Y / R  equa t ion  was eva lua ted  assuming von B e r t a l a n f f y  
growth parameter  estimates as g i v e  
n a t u r a l  m o r t a l i t y  r a t e  of 0.25 yr-' (Rals ton  1981). The age  a t  r ec ru i tmen t  
was assumed equal  t o  b i r t h ,  and growth was assumed i somet r i c .  The l a t t e r  
s i m p l i f i c a t i o n  has  a r e l a t i v e l y  minor e f f e c t  upon t h e  computation of 
opakapaka Y/R and has  t h e  advantage of g r e a t l y  e a s i n g  s o l u t i o n  of t h e  y i e l d  
equa t ion  (Ra l s ton  1981.). The model was eva lua ted  under  a v a r i e t y  of age a t  
en t ry  and f i s h i n g  mor ta l i ty  cond i t ions .  
p e r  r e c r u i t )  are  presented  i n  t h e  fo l lowing  t a b l e .  

The s t eady  s t a t e  s o l u t i o n  t o  t h e  

i n  Rals ton  and Miyamoto (1983) and a 

The r e s u l t i n g  v a l u e s  of Y/R (kg 

Ins t an taneous  f i s h i n g  m o r t a l i t y  (yr-') 
~~ 

Age a t  e n t r y  0.45 0.50 0.55 0.60 

1.4 y r  (0.45 kg)  0,278 0.275 0.271 0.268 
1.5 y r  0,283 0.280 0.277 0.273 
2.0 y r  (0.68 kg)  0.304 0.303 0.302 0.300 
2.5 y r  0.320 0,321 0 321 0.321 

3.5 y r  (1.36 kg)  0.335 0.339 0.342 0.344 
4.0 y r  0.335 0.340 0.344 0 . 347 
3.0 y r  0.330 0.333 0.334 0.335 

Across a r e a l i s t i c  range  of f i s h i n g  m o r t a l i t y  rates (0.45-0.60 y r - l ) ,  
i n c r e a s e s  i n  age  a t  e n t r y  ( t  ) result  i n  inc reased  Y/R. 
S t a t e  of Hawaii p r o h i b i t s  safe  of opakapaka weighing less than  one pound 
(0.45 kg) ,  an  o l d  law enac ted  i n  t h e  192O's, presumably w i t h  economic 
c o n s i d e r a t i o n s  under ly ing  i t s  i n t e n t .  Harves t ing  f i s h  t h i s  minimum s i z e  
corresponds t o  an  e s t ima ted  t 
bound f o r  weight  a t  e n t r y  t o  t h e  f i s h e r y .  
c u r r e n t l y  thought  t o  beg in  i t s  h a r v e s t  when i n d i v i d u a l s  r each  a weight  of 
a lmost  0.68 kg (t 
f i s h e r y  i n  t h e  NWfiI i s  b e l i e v e d  t o  beg in  t ak ing  f i s h  a t  a weight  of 1.36 kg 
( t c  = 3.5 y r ) .  
l i m i t  of 1.4 y r  t o  t h a t  c u r r e n t l y  p r e v a i l i n g  i n  t h e  NWHI (3.5 y r ) $  r e su l t s  
i n  an  average  i n c r e a s e  i n  Y/R of 25%. 
from t h e  p r e v a i l i n g  s i t u a t i o n  i n  t h e  MI1 (2.0 y r )  t o  t h a t  of t h e  NWHI l e a d s  
t o  an  average  13% i n c r e a s e  i n  Y/R. 

Cur ren t ly ,  t h e  

= 1.4 y r  and r e p r e s e n t s  t h e  l e g a l  lower 
The f i s h e r y  i n  t h e  MHI is  

= 2.0 y r ) .  Based on t h e  evidence presented  e a r l i e r  t h e  

Inc reas ing  age a t  e n t r y  from t h e  c u r r e n t  l e g i s l a t e d  s t a t e  

S i m i l a r l y ,  i n c r e a s i n g  age a t  e n t r y  

A though based on equ i l ib r ium assumptions which neg lec t  t r a n s i t i o n  
costs,  it i s  c lear  from t h e s e  d a t a  t h a t  s u b s t a n t i a l  l o s s e s  i n  Y/R have 3 

3Waters, J. 1984. Dynamic y i e l d  pe r  r e c r u i t  a n a l y s i s  f o r  
e s t a b l i s h i n g  minimum s i z e  l i m i t s  i n  t h e  South A t l a n t i c  snapper-grouper 
f i s h e r y .  Unpublished manuscr ip t  Southeas t  F i s h e r i e s  Center ,  SAW/84/RFR/l. 
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occurred due t o  h a r v e s t i n g  unders ized  f i s h .  
p o s s i b l e  under  c u r r e n t  law, a s i t u a t i o n  l i k e l y  t o  become aggrava ted  g iven  
t h e  e x i s t i n g  t r e n d  i n  t h e  f i s h e r y .  It i s  tempting t o  e x t r a p o l a t e  t h e s e  
f i n d i n g s  and conclude t h a t  similar l o s s e s  have occurred t o  o v e r a l l  y i e l d .  
I n  f a c t ,  t h e r e  i s  every r eason  t o  b e l i e v e  t h a t  even g r e a t e r  g a i n s  i n  t o t a l  
opakapaka y i e l d  could  be r e a l i z e d  than  those  desc r ibed  p rev ious ly ,  i f  
opakapaka age  a t  e n t r y  were increased .  This  i s  due t o  t h e  l o s t  p o t e n t i a l  
r ep roduc t ive  c o n t r i b u t i o n  of i n d i v i d u a l s  which a r e  now harves ted  i n  t h e  
immature s ta te .  Increased  r ep roduc t ive  output  by t h e s e  i n d i v i d u a l s  could 
r e s u l t  i n  i nc reased  r ec ru i tmen t ,  l ead ing  t o  inc reased  y i e l d .  

Even g r e a t e r  wastage i s  

To assess t h e  magnitude of t h i s  e f f e c t ,  t h e  r ep roduc t ive  o u t p u t s  of 
two c o h o r t s  of f i s h  were c a l c u l a t e d  under d i f f e r i n g  s t eady  s t a t e  m o r t a l i t y  
regimes. The age and growth curve of Ra l s ton  and Miyamoto (1983) was used 
t o  d e f i n e  i n d i v i d u a l  growth dynamics. 
r e l a t i o n s h i p  f o r  opakapaka was used t o  p r e d i c t  t h e  r ep roduc t ive  ou tpu t  as a 
f u n c t i o n  o f  s i z e ,  and t h e  ma tu r i ty  schedule  of Rals ton  (1981) was used t o  
d e f i n e  t h e  onse t  of egg product ion .  
once a year .  Because opakapaka f ecund i ty  i s  roughly l i n e a r  w i th  age,  t h e  
s imula t ion  i s  r o b u s t  t o  v i o l a t i o n  of t h i s  assumption, i .e.,  m u l t i p l e  
spawning, as long as spawning frequency i s  u n r e l a t e d  t o  f i s h  s i z e l a g e .  The 
two c o h o r t s  were modeled under d i f f e r e n t  m o r t a l i t y  schedules .  The f i r s t  
was c h a r a c t e r i z e d  by tc  = 1.4 y r ,  corresponding t o  c u r r e n t  s t a t e  l a w  
governing h a r v e s t  of opakapaka, and t h e  o t h e r  w a s  set a t  tc  = 3.5 y r ,  
corresponding t o  t h e  f r e s e n t  s i t u a t i o n  i n  t h e  NWWI. 
was f i x e  i n  both  runs ,  as was n a t u r a l  m o r t a l i t y  r a t e  a t  
0.25 y r  (Ra l s ton  1981).  

Kikkawa's (1984) f ecund i ty  

I n d i v i d u a l s  were assumed t o  spawn bu t  

F ish ing  m o r t a l i t y  r a t e  
a t  0.50 yr-  -P 

The s i m u l a t i o n  r e s u l t s  showed t h a t  under t h e s e  c o n d i t i o n s  a cohor t  of 
1,000 opakapaka i s  expected t o  produce a t o t a l  of 185 m i l l i o n  eggs over  i t s  
e n t i r e  l i f e s p a n  when t 
i n d i v i d u a l s  should pro8uce 485 m i l l i o n  eggs when t The r a t i o  of 
t o t a l  egg p roduc t ion  i n  t h e  l a t t e r  t o  t h a t  of t h e  former i s  2.62. 
i n c r e a s e  i n  egg product ion  can t h e r e f o r e  be expected,  simply by r a i s i n g  t h e  
weight a t  e n t r y  of opakapaka from 0.45 kg t o  1.36 kg. This  coupled wi th  a 
25% i n c r e a s e  i n  Y/R  could have a profound a f f e c t  on y i e l d s  from t h e  MHI 
opakapaka f i s h e r y .  

= 1.4 yr .  I n  c o n t r a s t ,  a similar number of 
= 3.5 y r .  

A 162% 
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