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STATIlS OF TIIE FISHERY 

Introduction 

This  i s  t h e  t h i r d  annual r epor t  on t h e  l o b s t e r  f i s h e r i e s  managed 
under a f i s h e r y  management p lan  prepared by t h e  Western P a c i f i c  Regional 
F ishery  Management Council (Council) s i n c e  t h e  p lan  came i n t o  e f f e c t  i n  
March 1983. "he r e p o r t  provides  t h e  t e c h n i c a l  information s t i p u l a t e d  i n  
t h e  F i n a l  Combined Fishery  Management Plan, Environmental Impact Statement,  
Regulatory Analysis  and Dra f t  Regulat ions f o r  Spiny Lobs te r  Fishery (da ted  
Apr i l  1982; page 163; h e r e a f t e r  r e f e r r e d  t o  as t h e  FMP). 

There are th ree  management areas f o r  t h i s  f i s h e r y :  P e r m i t  area 1, the 
Northwestern Hawaiian I s l a n d s  (NWHI) , permit area 2, t h e  main Hawaiian 
I s l ands ,  and permit area 3, t h e  i s l a n d s  of t h e  t e r r i t o r i e s  of American 
Samoa and Guam. No permits  w e r e  i s sued  f o r  area 3,  and only t h r e e  vessels 
were i s sued  permits  t o  f i s h  i n  permit area 2 i n  1985. Since t h e  major i ty  
of t h e  f i s h i n g  took place i n  the  NWHI, t h e  bulk of t h e  material presented 
i n  t h i s  r e p o r t  w i l l  relate t o  t h a t  segment of t h e  f i s h e r y  and r e s u l t s  of 
f i s h i n g  i n  t h e  main Hawaiian I s l a n d s  w i l l  be  mentioned as appropr ia te .  
However, t o t a l  s t a t i s t i c s  are provided f o r  t h e  e n t i r e  f i s h e r y .  

The f i s h e r y  i n i t i a l l y  t a r g e t e d  on t h e  spiny l o b s t e r ,  Panul i rus  
marginatus,  which is  sometimes c a l l e d  t h e  red o r  t he  two-spined l o b s t e r .  
The more inshore  spiny l o b s t e r  species, - P. p e n i c i l l a t u s ,  which i s  sometimes 
c a l l e d  t h e  green o r  four-spined l o b s t e r ,  r a r e l y  e n t e r s  t h e  ca t ch  of t h e  
p re sen t  f i she ry .  Most fishermen d i f f e r e n t i a t e  between t h e s e  spec ie s  on t h e  
d a i l y  ca t ch  and e f f o r t  logbook, bu t  no t  on t h e  process ing  and sales  ( t r i p )  
r epor t .  The f i s h e r y  has r e c e n t l y  been t a r g e t i n g  on s l i p p e r  l o b s t e r  of 
which S c y l l a r i d e s  squammosus is  the  most common spec ie s  taken. The l a r g e r ,  
ridge-backed s l i p p e r  l o b s t e r ,  & h a a n i i ,  i s  sometimes caught i n  f a i r  
numbers and t h e  Chinese s l i p p e r  l o b s t e r ,  Par r ibacus  a n t a r t i c u s ,  is a rare 
component of t he  catch.  For t h e  most p a r t ,  t hese  spec ie s  are not  
d i f f e r e n t i a t e d  on e i t h e r  t he  logbook o r  t h e  sales repor t s .  

Current Events 
a 

i( 

Changes i n  the  f i s h e r y  i n  1985 w e r e  evolu t ionary  r a t h e r  than new; 
however, t h i s  does not  l e s s e n  t h e  s i g n i f i c a n c e  of the  changes i n  landings,  
catch,  c a t c h  rate, and species mixture.  These events  w i l l  be  descr ibed i n  
t h e  ind iv idua l  s e c t i o n s  t h a t  follow. However, one event  i s  s i g n i f i c a n t  i n  
t h a t  it has not  occurred i n  a number of years .  

When t h e  f i s h e r y  f i r s t  s t a r t e d ,  only l i v e  l o b s t e r s  w e r e  landed and 
market ing of t h i s  product  s e r ious ly  l i m i t e d  t h e  development of t h e  f i s h e r y .  
When the  indus t ry  began landing  pr imar i ly  f rozen  t a i l s ,  however, marketing 
no longer  s e r i o u s l y  r e s t r i c t e d  the  development of t h e  indus t ry ,  a l though 
some suggest  t h a t  t h e  c y c l i c a l  na tu re  of t he  development of t h i s  f i s h e r y  
w a s  d i c t a t e d  by economics r a t h e r  than by t h e  l i m i t e d  resource.  
r e spec t  t o  marke tab i l i t y ,  spiny l o b s t e r  t a i l s  from H a w a i i  are repor ted  t o  
rank between those from A u s t r a l i a  and B r a z i l .  I n  1985, sp iny  l o b s t e r  
p r i c e s  on t h e  world market s t a r t e d  s t rong ly ,  bu t  dec l ined  i n  the  la t ter ,  
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p a r t  of t he  year .  A s  a consequence of t h i s  genera l  dec l ine  i n  p r i ces ,  
f ishermen began r epor t ing  d i f f i c u l t y  i n  r ece iv ing  t h e i r  set-back p r i c e  from 
wholesa le rs  and processors .  
l and ings  i n d i c a t e  t h a t  a t  the  end of 1985 fishermen had i n  co ld  s t o r a g e  
more unsold frozen t a i l s  r ep resen t ing  an equiva len t  whole l o b s t e r  weight 
g r e a t e r  than t h e  t o t a l  l o b s t e r  ca t ch  f o r  any year  be fo re  1980. Demand f o r  
f rozen  s l i p p e r  l o b s t e r  t a i l s  w a s  repor ted ly  good, r e s u l t i n g  i n  a s t a b l e  o r  
s l i g h t l y  inc reas ing  p r i ce .  

Lahdings or Sales 

Pro jec t ions  made i n  the  fo l lowing  s e c t i o n  on 

.p 

The source of t h e  annual landings  o r  sales  s ta t i s t ics  f o r  l o b s t e r s  i n  
t h e  NWHI f i s h e r y  has v a r i e d  over t h e  h i s t o r y  of t h e  commercial f i s h e r y ,  
which s t a r t e d  i n  1977. E s t i m a t e s  f o r  1977-79 w e r e  der ived  from 
c o n f i d e n t i a l  information v o l u n t a r i l y  suppl ied  by the  p ioneers  of t h e  
indus t ry  t o  t h e  Nat ional  Marine F i s h e r i e s  Serv ice  (NMFS), Southwest 
F i s h e r i e s  Center (SWFC) and incorpora ted  i n t o  the FMP source document. 
Landings d a t a  from 1980 t o  1982, when t h e  FMP w a s  being prepared, were 
obtained by t h e  SWFC by d i r e c t  i n t e rv i ew a t  t h e  t i m e  of of f loading .  
Las t ly ,  d a t a  from March 1983 through 1985 w e r e  der ived  from t h e  l o b s t e r  
processing and sales r e p o r t ,  which t h e  fishermen are requi red  t o  submit. 
The s t a t i s t i c s  f o r  1983 and 1984 have been rev ised  and presented  i n  a 
d i f f e r e n t  format from t h a t  of previous y e a r s  (Tables 1 and 2) .  Since sales 
f o r  1983 were r epor t ed  s t a r t i n g  i n  March when t h e  FMP came i n t o  e f f e c t ,  t h e  
repor ted  s ta t i s t ics  were expanded p ropor t iona l ly  t o  r ep resen t  12 months. 
The weight estimates are i n  terms of whole l o b s t e r  weight,  and p r i c e  w a s  
es t imated based on es t imated  whole animal weight and es t imated  revenue. 
l i e u  of any s t a t i s t i c s ,  r epor t ed  t a i l  weight f o r  s l i p p e r  l o b s t e r  w a s  con- 
v e r t e d  t o  whole weight us ing  the  percentage f o r  spiny l o b s t e r  ( t a i l  weight 
equals  35.6% of whole weight) .  
r a t i o  f o r  s l i p p e r  i s  not  as good as t h a t  f o r  spiny l o b s t e r ,  t he  es t imated  
whole animal weights  f o r  s l i p p e r  l o b s t e r  are probably conserva t ive .  

I n  

Since people be l i eve  t h a t  t h e  recovery 

Fishermen are requ i r ed  t o  r e p o r t  the sales of only spiny l o b s t e r  by 
B product  type on t h e  process ing  and sales r e p o r t ;  hence, the r e p o r t  form 

does not  con ta in  any s p e c i f i c  re ference  t o  a spec ie s  name. Because t h i s  i s  
a mul t i spec ie s  f i s h e r y ,  most f ishermen have i n  f a c t  repor ted  the sales of 
spiny and s l i p p e r  l o b s t e r  combined ( p a r t i c u l a r l y  f o r  f rozen  t a i l s ) ;  some 
r e p o r t  only spiny l o b s t e r  sales, and i n  1985 some fishermen began r e p o r t i n g  
the  sale of spiny and s l i p p e r  l o b s t e r  s e p a r a t e l y  a t  t h e  r eques t  of t h e  
hWS, Southwest Region (SWRI. I n  add i t ion ,  t h e  SWFC has  been a b l e  t o  
ob ta in  1984 s ta t is t ics  broken down by spec ie s  and product type  from some 
fishermen. Thus, t h e  r epor t ed  sales d a t a  f o r  1984 and 1985 of f rozen  spiny 
and s l i p p e r  l o b s t e r  ta i ls  have been a l l o c a t e d  t o  each species-product type  
according t o  t h e  propor t ions  of those vessels r epor t ing  them sepa ra t e ly .  
Also,  s i n c e  sales r e p o r t s  w e r e  rece ived  f o r  34 out of 38 t r i p s  i n  1984 and 
53 out  of 62 i n  1985, t h e  s ta t is t ics  i n  Tables 1 and 2 have been expanded 
t o  r ep resen t  complete r e p o r t i n g  by assuming d i r e c t  p r o p o r t i o n a l i t y  ( i .e . ,  
by mul t ip ly ing  by 38/34 and 62/53, r e s p e c t i v e l y ) .  

1 

Based on the  annual landings  o r  sales s t a t i s t i c s  (Table 11, t h e  sp iny  
l o b s t e r  f i s h e r y  has  o s c i l l a t e d  dramat ica l ly  i n  i t s  s h o r t  h i s t o r y  (Fig.  1 ) .  
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S t a r t i n g  off  r a t h e r  slowly w i t h  only 30 metric tons  (MT) (72,000 l b )  of 
sp iny  l o b s t e r  landed i n  1977, t h e  f i s h e r y  increased  u n t i l  350 MT (780,000 
l b )  were landed i n  1981. The landings  dec l ined  considerably f o r  t h e  
fo l lowing  2 yea r s ,  and then a new high  w a s  e s t a b l i s h e d  i n  1984 when nea r ly  
360 MT (796,000 l b )  of landings  were reported.  This  level w a s  exceeded i n  
1985 when landings  of 500 MT (1,095,000 l b )  w e r e  reported.  

I n  1984 when s l i p p e r  l o b s t e r  sales were f i r s t  repor ted ,  es t imated  sales 
of s l i p p e r  l o b s t e r  equaled 147 MT (325,000 l b )  wh i l e  i n  1985 t h e  es t imated  
sales increased  t o  320 MT (704,000 l b ) .  The 1984 level of s l i p p e r  l o b s t e r  
sales is  comparable t o  t h e  es t imated  landings  f o r  spiny l o b s t e r  i n  1980 and 
t h e  1985 level approaches t h e  1981 and 1984 sales f o r  spiny l o b s t e r .  

The primary product produced by the  f i s h e r y  cont inued t o  be f rozen  
t a i l s .  For spiny l o b s t e r ,  es t imated f rozen  t a i l  sales i n  weight accounted 
f o r  91.6% and l i v e  and f rozen  whole products  accounted f o r  7.7 and 0.7%, 
r e spec t ive ly .  For s l i p p e r  l o b s t e r ,  f rozen  t a i l s  accounted f o r  99.7% w h i l e  
t h e  f rozen  whole product accounted f o r  0.3%. 

The simple p r o j e c t i o n s  descr ibed above have another  a spec t ;  a t  t he  end 
of 1985 fishermen had more unsold f rozen  l o b s t e r  t a i l  i n  co ld  s t o r a g e  
( r ep resen t ing  an equiva len t  whole animal weight)  than t h e  f i s h e r y  harves ted  
i n  any y e a r  before  1980. S p e c i f i c a l l y  based on t h e  above p ro jec t ions ,  
t h e r e  were i n  terms of whole animal weight nea r ly  60 MT (137,000 l b )  of 
spiny l o b s t e r  and 40 MT (88,000 l b )  of s l i p p e r  l o b s t e r  f o r  a t o t a l  of some 
100 MT (225,000 l b ) .  

Revenue and Economics 

Estimated revenues i n  t h i s  f i s h e r y  fol low much t h e  same o s c i l l a t o r y  
p a t t e r n  as the  es t imated  sales i n  weight (Fig.  11, but  they a l s o  i n d i c a t e  
how much t h e  va lue  of t h i s  f i s h e r y  has  grown Over t h e  yea r s  (Table 2 and 
Fig. 2).  Spiny l o b s t e r  revenue of $3,478,000 i n  1985 sets a new h i g h  and 
wh i l e  that i n  1984 a t  $2,346,000 ranks t h i r d  j u s t  behind 1981. 
l o b s t e r  revenue increased  s u b s t a n t i a l l y  from $588,000 i n  1984 t o  $1,306,000 
i n  1985. Thus, a l though sales of s l i p p e r  l o b s t e r  w e r e  no t  r epor t ed  i n  

secondary genera tor  of revenue i n  the f i she ry .  The t o t a l  exvessel  revenue 
i n  1984 ($2,934,000) and 1985 ($4,784.000) p l aces  t h i s  f i s h e r y  among t h e  
f o u r  h ighes t  valued commercial f i s h e r i e s  i n  H a w a i i ,  a long  w i t h  those  f o r  

S l i p p e r  
a 

* earlier yea r s ,  it is c l e a r  t h a t  s l i p p e r  l o b s t e r  has  been and remains t h e  

. l a r g e  tunas,  sk ip j ack  tuna, and bottcm f i s h e s .  

I n  the  e a r l y  y e a r s  of t h e  f i s h e r y ,  l i v e  l o b s t e r s  were the  s o l e  product 
of t h e  f i s h e r y  and generated a l l  of t h e  income (Table 2 and Fig. 3 ) .  
During the  per iod  when t h e  FMP w a s  being prepared (1980-82). t h e  indus t ry  
began process ing  t h e  ca t ch  and marketing f rozen  t a i l s ;  however, p r e c i s e  
sales information i s  not  ava i l ab le .  i nc lud ing  d a t a  by product type. Since 
t h e  FMP came i n t o  e f f e c t  and more d e t a i l e d  da t a  became a v a i l a b l e ,  f rozen  
l o b s t e r  t a i l s  have made up t h e  l a r g e s t  p ropor t ion  of t h e  sales. 

The p r i c e  pe r  pound d a t a  i n  Table 1 vary  according t o  the  mixture  of 
product  types as w e l l  as temporally.  For the  per iod  1980-82, t h e  p r i c e  
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da ta  may not  be very accu ra t e  because da t a  on l and ings  and a s soc ia t ed  
revenue or  p r i c e s  were not  a v a i l a b l e  by product  type. 
f rozen  product w a s  either exported o r  t ranssh ipped  t o  mainland d e s t i n a t i o n s  
thereby render ing  p r i c e  d a t a  no t  r e a d i l y  available, t h e  p r i c e  estimates 
presented  i n  the  t a b l e  were based t o  a l a r g e  e x t e n t  on the  sales p r i c e  f o r  
l ive  spiny l o b s t e r  i n  Hawaii. 
l i k e l y  overest imated,  bu t  t he  ex ten t  of t he  b i a s  depends on the  propor t ion  
of l o b s t e r  t a i l s  and t h e  d i f f e r e n c e  i n  p r i c e s  among product types.  

increased  f a i r l y  s t e a d i l y  (Table 21, but  t h e  p r i c e  of whole spiny l o b s t e r  
has  been e s s e n t i a l l y  s teady  i n  1983-85, 

Because a l l  of t h e  

Thus, t h e  revenue during t h i s  per iod  i s  most * 
The 

Ik p r i c e  per  pound f o r  l i ve  spiny l o b s t e r  and f rozen  l o b s t e r  t a i l s  h a s  

Although only a l i m i t e d  amount of d a t a  are a v a i l a b l e  on t h e  sale of 
d i f f e r e n t  product forms by spec ie s ,  it i s  p o s s i b l e  t o  examine t h e  
r e l a t i o n s h i p  among weight,  number of f rozen  t a i l s ,  and revenue p e r  t r i p  and 
average s i z e .  For s l i p p e r  l o b s t e r  (7 d a t a  p o i n t s  i n  1984 and 19 i n  19851, 
i t  can be seen  t h a t  t h e  average annual weight ( s a l e s ) ,  number (ca tch) ,  and 
revenuebper t r i p  f o r  f rozen  t a i l s  increased  from 1984 t o  1985 (Fig. 4) ,  bu t  
t h e  var iance  a l s o  increased ,  probably due t o  more v e s s e l s  p a r t i c i p a t i n g  i n  
the  f i s h e r y  and t o  g r e a t e r  d i v e r s i t y  i n  vessel s i z e .  The p r i c e  a l s o  
increased  from 1984 t o  1985, bu t ,  i n  c o n t r a s t ,  t h e  va r i ance  w a s  h ighe r  i n  
1984. 
r e l a t i v e l y  new or  uncommon product.  In  c o n t r a s t  t o  t hese  statist ics,  t h e  
es t imated  average s i z e  of s l i p p e r  l o b s t e r s  changed l i t t l e  from 1984 t o  
1985, and t h e  va r i ance  w a s  very s m a l l .  When a m u l t i p l e  l i n e a r  r e g r e s s i o n  
w a s  a t tempted w i t h  p r i c e  as a func t ion  of weight,  revenue, number and 
average s ize  i n  1985, none of t h e s e  p o t e n t i a l l y  explanatory v a r i a b l e s  had a 
s u f f i c i e n t l y  h igh  test s c o r e  (F1,17,alpha=Q.1=3.03) t o  e n t e r  t he  equat ion.  
That is, t h e r  w a s  no s i g n i f i c a n t  s ta t i s t ica l  r e l a t i o n s h i p  between p r i c e  of 
f rozen  s l i p p e r  l o b s t e r  t a i l s  and these  p o t e n t i a l  explanatory v a r i a b l e s  i n  
t h e  a v a i l a b l e  1985 data .  

This might be due t o  the  buyers becming  more f a m i l i a r  w i th  t h i s  

For sp iny  l o b s t e r  (5 d a t a  p o i n t s  i n  1984 and 15 i n  19851, t h e  average 
landings  i n  weight and ca tch  i n  number pe r  t r i p  as  w e l l  a s  average s i z e  i n  
pounds pe r  l o b s t e r  d i f f e r e d  l i t t l e  from 1984 t o  1985 (Fig.  5 ) .  The amount 
of v a r i a t i o n  i n  t h e  da t a  w a s  about  t he  same from yea r  t o  yea r ,  bu t  w a s  

% q u i t e  l a r g e  f o r  weight and number. However, revenue p e r  t r i p  and p r i c e  i n  
d o l l a r s  per  pound increased  from 1984 t o  1985, and the  v a r i a t i o n  i n  t h e  
d a t a  w a s  q u i t e  l a r g e .  When a m u l t i p l e  l i n e a r  r eg res s ion  w a s  a t tempted f o r  
spiny l o b s t e r  aga in  us ing  1985 da ta ,  no s i g n i f i c a n t  r e l a t i o n s h i p  could be 
found a t  t h e  low t e s t i n g  l e v e l  used (F1,13,alpha=0.1=3.14) f o r  p r i c e  as a 
func t ion  of t h e  same p o t e n t i a l  explanatory v a r i a b l e s  as those  used f o r  
s l i p p e r  l o b s t e r .  

P 

Catch 

Catch s t a t i s t i c s  are  der ived  from logbooks submitted by t h e  f ishermen 
on the  form "Daily Lobs ter  Catch Report per  S t a t i s t i c a l  Area;" submission 
of t h e s e  logbooks i s  mandatory. Since t h i s  i s  an annual r e p o r t  on t h e  
f i s h e r y ,  a l l  summaries i n  t h i s  and the  fol lowing s e c t i o n s  are  by d a t e  of 
landing .  
r e p o r t  a f t e r  a computer programming e r r o r  w a s  found, 

The ca t ch  f i g u r e s  f o r  1984 have been r ev i sed  from t h e  1984 annual 
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a 

a 

t? 

a 

Catches f o r  t h e  f i s h e r y  conserva t ion  zone around t h e  main Hawaiian 
I s l a n d s  were f i r s t  repor ted  i n  1984 when one v e s s e l  made one t r i p  (Table 
3) .  and then aga in  i n  1985 when two v e s s e l s  made t h r e e  t r i p s .  Catches were 
small i n  both yea r s .  

The t o t a l  1984 ca t ch  of l e g a l  spiny l o b s t e r  w a s  4.2 t i m e s  t h a t  f o r  

The t o t a l  1984 t o t a l  c a t c h  of s l i p p e r  l o b s t e r  w a s  11.1 
1983 and t h e  t o t a l  1985 ca tch  w a s  6.1 t i m e s  t h e  1983 ca t ch  and 1.4 times 
t h e  1984 catch.  
t i m e s  t h a t  i n  1983, and t h e  t o t a l  1985 c a t c h  w a s  46.5 times t h a t  i n  1983 
and 4.2 times t h a t  i n  1984. 
of s l i p p e r  l o b s t e r  wi thout  s epa ra t ing  those  kept  f o r  sale, re turned  because 
they were be r r i ed ,  o r  t oo  small t o  keep, only r epor t ed  t o t a l  c a t c h  
s t a t i s t i c s  are given i n  t h i s  r epor t .  

Since some fishermen r e p o r t  only t o t a l  c a t c h  

The ca t ch  of sublega l ,  be r r i ed ,  and t o t a l  spiny l o b s t e r  fo l low 
similar t r ends  t o  those  f o r  l e g a l  l o b s t e r .  

I n  1983, t h e  f i s h e r y  w a s  conducted around t h r e e  i s l a n d s ;  Gardner 
P innac les  w a s  added t o  the  o ld  stand-bys. Necker I s l a n d  and Mar0 Reef. I n  
1984, t h r e e  a d d i t i o n a l  i s l a n d s  were f i s h e d  as w e l l  as t h e  main Hawaiian 
I s lands .  I n  1985. 13 i s l a n d s  were f i shed ,  which inc ludes  about a l l  of t h e  
f i s h a b l e  banks i n  t h e  NWHI. as w e l l  as, again.  some t r i a l  f i s h i n g  i n  the  
main Hawaiian I s l ands .  

I n  1983, t h e  ranking of i s l a n d s  by the  s ize  of ca tches  f o r  spiny 
and s l i p p e r  l o b s t e r  w a s  Necker. Maro, and Gardner. I n  1984, t hese  same 
t h r e e  i s l a n d s  were aga in  the  most important,  bu t  t h e i r  ranking v a r i e d  w i t h  
spec ie s ,  namely Maro, Necker, and Gardner f o r  l e g a l  spiny l o b s t e r  and Gardner. 
Maro, and Necker f o r  s l i p p e r  l o b s t e r .  I n  1985, t h e  ranking of t h e  i s l a n d s  
changed again,  and an area f i s h e d  f o r  t h e  f i r s t  time, St .  Rogatien Bank, 
ranked i n  t h e  top  three .  S p e c i f i c a l l y ,  t h e  most important i s l a n d s  f o r  
l e g a l  spiny l o b s t e r  ca t ches  w e r e  Maro, S t .  Rogatien, and Necker, and f o r  
t o t a l  spiny l o b s t e r  they were Maro, Necker. and St .  Rogatien. For s l i p p e r  
l o b s t e r  t he  most important  i s l a n d s  were Maro, Gardner. and St .  Rogatien. 

The propor t ion  of t h e  v a r i o u s  spec ie s  and spec ie s  ca t egor i e s  i n  t h e  
annual ca t ch  s ta t is t ics  has  changed considerably over t he  p a s t  3 y e a r s  
(Fig.  6) .  I n  1983. t h e  ca t ch  of l e g a l  spiny l o b s t e r  made up a major por- 
t i o n  of t h e  c a t c h  (64.6%) o f  a l l  l o b s t e r s  caught and sublega l  spiny l o b s t e r  
accounted f o r  t h e  second l a r g e s t  p ropor t ion  (20.8%). S l i p p e r  l o b s t e r  
accounted f o r  only 10.5% of t h e  repor ted  catch.  I n  1984, the  t o t a l  c a t c h  
of l e g a l  spiny l o b s t e r  s t i l l  made up a major i ty  of t h e  catch,  b u t  t h e  per- 
centage had f a l l e n  t o  52.8%. The repor ted  ca t ch  of t o t a l  s l i p p e r  l o b s t e r  
had become second h ighes t  (22.5%). I n  1985, t h e r e  were dramatic  changes 
i n  propor t ions :  No spec ie s  o r  spec ie s  category made up a major i ty  of t h e  
ca t ch  and t o t a l  s l i p p e r  l o b s t e r  made up t h e  l a r g e s t  po r t ion  of t h e  c a t c h  
a t  45.4%. The ca tch  of l e g a l  spiny l o b s t e r  f e l l  t o  36.5% of t h e  t o t a l .  

The propor t ion  of t o t a l  s l i p p e r  and t o t a l  sp iny  l o b s t e r  c a t e g o r i e s  i n  
t h e  t o t a l  ca t ch  of a l l  l o b s t e r  has  a l s o  v a r i e d  considerably by y e a r  and by 
i s l a n d  w i t h i n  y e a r  (Table 4 ) .  I n  1983. t o t a l  spiny l o b s t e r  ca t ch  made up 
the  h ighes t  p ropor t ion  by f a r  a t  a l l  t h r e e  i s l a n d s  f i s h e d  (Gardner, Maro, 
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and Necker). 
l o b s t e r  increased  a t  t hese  same t h r e e  i s l a n d s  and showed r e l a t i v e l y  high 
levels  on some of t h e  new i s l a n d s  added t o  the  f i she ry .  
change occurred i n  the  f i s h e r y ,  i.e., t o t a l  spiny l o b s t e r  j u s t  maintained a 
major i ty  i n  t h e  cumulative ca t ch  f o r  a l l  i s l a n d s  and l o s t  i t s  major i ty  on 
some i s l a n d s ,  i nc lud ing  t h e  major f i s h i n g  grounds, Mar0 Reef and Gardner 
Pinnacles .  

This w a s  t r u e  a l s o  i n  1984, bu t  t he  propor t ion  of s l i p p e r  

I n  1985, a marked 

I A comparison of t h e  r epor t ed  ca t ch  from logbooks ( i n  number) from l o g  
books wi th  t h e  es t imated  weight s o l d  s ta t i s t ics  der ived  from t h e  process ing  
and sales r e p o r t  at t h e  end of t h e  Landings chapter  sugges ts  t h a t  t h e r e  is 
a discrepancy between these  s ta t is t ics  (Fig. 7). I f  t he  ca t ch  s ta t is t ics  
are accepted as being r e l a t i v e l y  unbiased w i t h  regard t o  t rend ,  t hen  esti- 
mated sales of spiny l o b s t e r  were overest imated and s l i p p e r  l o b s t e r s  under 
es t imated.  A t  least  t h r e e  sources  of e r r o r  are poss ib le .  F i r s t ,  those  
vessels not  r epor t ing  the  sale of f rozen  spiny and s l i p p e r  l o b s t e r  t a i l s  
s e p a r a t e l y  have ca tches  of t hese  two spec ie s  i n  d i f f e r e n t  propor t ions  than 
those t h a t  have r e p o r t  them sepa ra t e ly .  Second, those  vessel t r i p s  f o r  
which sales r e p o r t s  have no t  y e t  been rece ived  have sales of a d i f f e r e n t  
magnitude than those  f o r  which r e p o r t s  have been received.  And t h i r d ,  
t hese  two e r r o r s  may have d i f f e r e n t  relative magnitudes i n  d i f f e r e n t  yea r s .  

Fishing Effort and Catch Per U n i t  Effort 

Although t h e  number of f i s h i n g  vessels and t r i p s  i s  not  u se fu l  as a 
measure of f i s h i n g  e f f o r t  from a populat ion dynamics viewpoint,  it i s  
i n s t r u c t i v e  t o  r e v i e w  t h e  t r end  of t hese  s ta t is t ics  (Table 1 ) .  I n  1977, 
5 vessels en tered  t h e  f i s h e r y  and made 1 4  t r i p s  dur ing  which t h e  ope ra to r s  
explored d i f f e r e n t  f i s h i n g  areas on Necker I s l and ,  experimented w i t h  
d i f f e r e n t  gear  conf igura t ions ,  and performed many o the r  act ivi t ies  
involved i n  e s t a b l i s h i n g  a new f i she ry .  
two o r  t h ree  v e s s e l s  from 1978 t o  1980 al though t h e  number of t r i p s  d id  
no t  d i f f e r  by much. I n  1981 a high of 10 vessels and 25 t r i p s  w a s  
recorded, bu t  p a r t i c i p a t i o n  dec l ined  aga in  u n t i l  1983 when only f o u r  
vessels made 19 f i s h i n g  t r i p s .  
and then aga in  i n  1985 when 16  v e s s e l s  made 62 f i s h i n g  t r i p s .  (There w a s  
one a d d i t i o n a l  f i s h i n g  t r i p  not  included i n  t h e  s t a t i s t i c s  because of t h e  
q u a l i t y  of t he  f i s h i n g  e f f o r t  s t a t i s t i c s . )  

The number of v e s s e l s  dec l ined  t o  

5 P a r t i c i p a t i o n  increased  s t rong ly  i n  1984 

s 

Thus, p a r t i c i p a t i o n  i s  t h i s  f i s h e r y  could  be descr ibed  as being 
c y c l i c a l .  

Seasonal ly ,  t h e  number of boa t s  landing  has a l s o  followed a c y c l i c a l  
p a t t e r n ,  a low number of landings  i n  January followed by an  i n c r e a s i n g  
number u n t i l  e a r l y  s p r i n g  (Fig. 8 ) .  Af te r  a sharp  decrease,  t h e  number of 
vessel landings  i n c r e a s e s  through l a t e  summer, and then a f t e r  a moderate 
d e c l i n e  vessel landings  i n c r e a s e  i n  December as most of t h e  f ishermen t r y  
t o  be i n  p o r t  over t h e  hol idays .  The d i s t r i b u t i o n  of t rap-n ights  f i s h e d  
fo l lows  a similar p a t t e r n ,  bu t  shows a dec l in ing  t rend  through t h e  summer 
followed by h igh ' s  i n  October and December (Fig. 9) .  
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The number of days f i s h e d  and t h e  number of t rap-n ights  f i shed  are 
measures of f i s h i n g  e f f o r t  more c l o s e l y  r e l a t e d  t o  f i s h i n g  mor t a l i t y ,  
p a r t i c u l a r l y  t h e  la t ter ,  and thus  genera l ly  of u se  i n  s tock  assessment. 
Monthly s ta t i s t ics  on t rap-n ights  are descr ibed above (Table 5 and Fig. 9).  
and d a t a  on v a r i a t i o n  by i s l a n d  and y e a r  are presented i n  Table 6 .  The 
number of f i s h i n g  days i n  1984 w a s  3.0 times t h a t  i n  1983 and i n  1985 was 
6.0 times t h a t  i n  1983 and 2.0 times that i n  1984. The number of t rap-  
n i g h t s  f i s h e d  i n  1984 w a s  4.9 times t h a t  i n  1983 and i n  1985 w a s  14.2 times 
t h a t  i n  1983 and 2.9 times t h a t  i n  1984. Thus, t h e  amount of f i s h i n g  
e f f o r t  expended i n  t h e  f i s h e r y  increased  markedly i n  1984 af ter  the  f i s h e r y  
came under management i n  1983, and t h i s  t r end  continued, a l though no t  as 
s t rong ly ,  i n  1985. It should be pointed out  t h a t  t h e  f i s h i n g  power of t h e  
t r a p s  has  no t  remained cons tan t  s i n c e  1983 due t o  changes i n  gear and 
f i s h i n g  s t r a t e g y .  The commercial f i s h i n g  vessels used w i r e  mesh. wooden 
slat, and b lack  p l a s t i c  t r a p s  i n  1983, b l ack  p l a s t i c  t r a p s  w i t h  s tandard  
and s h o r t  en t rance  cones i n  1984, and long coned b lack  p l a s t i c  t r a p s  i n  
1985. I n  add i t ion ,  the vessel ope ra to r s  can t a r g e t  on spiny o r  s l i p p e r  
1obs t e r .by  changing t h e  depth and bottom f i shed .  
s t a t i s t i c s  may not  be u s e f u l  f o r  assessment purposes. 

Thus, t h e  f i s h i n g  e f f o r t  

The l eng th  of f i s h i n g  t r i p s  has  been inc reas ing  s i n c e  t h e  f i s h e r y  came 
I n  t h e  f i r s t  year  under management, average t r i p  under management i n  1983. 

l e n g t h  (excluding travel t ime) w a s  14.4 days, and i n  1984 and 1985 t h e  
average rose  t o  22.2 and 27.0 days, r e spec t ive ly .  

For t h e  main Hawaiian I s l a n d s ,  only 2 days of f i s h i n g  and 50 t rap-  
n i g h t s  w e r e  repor ted  i n  1984 and none w a s  repor ted  i n  1983. I n  1985, 
f i s h i n g  e f f o r t  increased  t o  32 days and 7,160 t rap-nights ,  which repre- 
s e n t s  only 1.9% and 0.7% of t h e  t o t a l  f i s h i n g  e f f o r t  expended i n  t h e  
f i s h e r y ,  r e spec t ive ly .  / 

The number of days and t rap-n ights  f i s h e d  has  v a r i e d  considerably by 
i s l a n d  from yea r  t o  year .  For days f i shed ,  t h e  f i s h i n g  grounds a t  Necker 
I s l and ,  Mar0 Reef. and Gardner P innac les  rece ived  t h e  g r e a t e s t  amount of 
f i s h i n g  e f f o r t  i n  a l l  3 y e a r s  s i n c e  management r egu la t ions  went i n t o  e f f e c t .  
I n  1983 and 1984, t h e  descending order  of t h e  i s l a n d s  w i t h  r e spec t  t o  number 
of f i s h i n g  days was as l i s t e d  above, and i n  1985 Maro Reef d i sp l aced  Necker 
I s l and  as t h e  most heavi ly  f i s h e d  i s l and .  
f i shed ,  t h e  i s l a n d s  r ece iv ing  t h e  g r e a t e s t  amount of f i s h i n g  e f f o r t .  i n  
descending order ,  w e r e  Nec.ker, Maro, and Gardner i n  1983, Maro, Gardner, and 
Necker i n  1984. and Maro. Nccker, and St .  Rogatien i n  1985. Thus, w i t h  
respect t o  f i s h i n g  e f f o r t ,  Necker I s l a n d  has  been e i t h e r  t h e  most important 
f i s h i n g  ground o r  w i th in  t h e  top  t h r e e  s i n c e  t h e  f i s h e r y  s t a r t e d  i n  1977. 

With r e s p e c t  t o  t rap-n ights  

The annual ca tch  rate i n  terms of ca t ch  p e r  t rap-night  (Table 6 and 
Fig. 10) f o r  l e g a l  spiny l o b s t e r  has  dec l ined  from 2.05 i n  1983 t o  1.17 i n  
1984 t o  0.88 i n  1985. Polovina' i n d i c a t e s  t h a t  t h e  ca t ch  r a t e s  f o r  

lPolavina,  J. J. 1985. S t a t u s  of s tocks  of spiny l o b s t e r s  a t  Necker 
I s l and  and Mar0 Reef .  1985. Southwest Fish. Cent,, N a t l .  Mar, Fish.  
Serv., N O M ,  Admin. Rep. H-85-12, 11 p. 
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t h e  w i r e  mesh and the b lack  p l a s t i c  t r a p  w i t h  s tandard  l e n g t h  en t rance  
cones are comparable f o r  l e g a l  spiny l o b s t e r .  Catch rate f o r  sublega l  
spiny l o b s t e r  s tayed about t h e  same from 1983 t o  1984 (around 0.6) .  but  
dec l ined  t o  0.32 i n  1985, and the  ca t ch  rate f o r  b e r r i e d  spiny l o b s t e r  
f l uc tua ted .  showing no upward o r  downward t rend.  Resu l t s  from Polovina 
i n d i c a t e  t h a t  t h e  b lack  p l a s t i c  t r a p s  ca t ch  more sublega l  sp iny  
l o b s t e r  than the  w i r e  mesh t r a p s .  For s l i p p e r  l o b s t e r ,  t h e  ca t ch  rate 
increased  from 0.33 pe r  t rap-night  i n  1983 t o  0.75 i n  1984 and t o  1.09 i n  

en t r ance  cones caught fou r  t i m e s  as many s l i p p e r  l o b s t e r s  as t h e  w i r e  mesh 
t r aps .  which is  g r e a t e r  than t h e  r a t i o  of 1985 t o  1983 ca t ch  rate. 
i n  t h e  f i s h i n g  power of the t r a p s  and i n  the  c a t c h  rates suggest  t h a t  t h e  
relative abundance of l e g a l  and sub lega l  spiny l o b s t e r  has  dec l ined  s i n c e  
t h e  management p lan  came i n t o  f o r c e  and t h a t  f o r  s l i p p e r  l o b s t e r  has 
remained about t h e  same. Although it has been suggested t h a t  t h i s  might be 
due t o  a switch i n  spec ie s  dominance on the  grounds due t o  ove r f i sh ing  of 
one spec ie s ,  t he  r a p i d i t y  of t h e  change i n d i c a t e s  t h a t  changing f i s h i n g  
stratem would probably be a more l i k e l y  cause. Indeed. f ishermen have 
s a i d  t h a t  weather condi t ions  con t r ibu ted  t o  t h e i r  movement out of shal lower 
spiny l o b s t e r  grounds and i n t o  deeper s l i p p e r  l o b s t e r  grounds. However, 
changing f i s h i n g  s t r a t e g y  i s  hard t o  eva lua te .  I f  f ishermen began 
t a r g e t i n g  more on s l i p p e r  l o b s t e r  a t  t h e  expense of spiny l o b s t e r ,  then  
t h i s  could account f o r  some of t h e  dec l ine  i n  spiny l o b s t e r  catch rate. It 
would a l s o  account f o r  some of t h e  inc rease  i n  s l i p p e r  l o b s t e r  ca t ch  rate; 
however, s l i p p e r  l o b s t e r  ca t ch  rate d i d  not  i n c r e a s e  as much as expected 
from 1983 t o  1985 based on d i f f e r e n t i a l  ca t ch ing  power of w i r e  and b lack  
p l a s t i c  t r a p s  wi th  s tandard  l eng th  en t rance  cones. I n  add i t ion ,  f ishermen 
say t h a t  t r a p s  equipped w i t h  long  en t rance  cones o u t f i s h  t r a p s  w i t h  
s tandard  cones f o r  both spec ie s  of l o b s t e r s .  Thus, it could be argued t h a t  
t h e  i n d i c e s  of relative abundance ( ca t ch  pe r  t rap-night)  f o r  spiny and 
s l i p p e r  l o b s t e r s  have both decl ined.  

u- 1985. And, Polovina found t h a t  t h e  b lack  p l a s t i c  t r a p  w i t h  s tandard  

Changes 

Catch rate of l e g a l  spiny l o b s t e r  has  changed considerably a t  t h e  
th ree  i s l a n d s  t h a t  have been heavi ly  f i s h e d  from 1983 t o  1985. The c a t c h  
rate a t  Necker has gone down from 2.34 i n  1983 t o  2.16 i n  1984 and 0.88 i n  
1985, and has  gone through a similar change a t  Gardner (1.83. 1.71, and 
0.59). A t  Mar0 t h e  ca tch  rate increased  from 1.38 i n  1983 t o  1.75 i n  1984, 
bu t  dec l ined  t o  0.97 i n  1985. Catch rates f o r  sub lega l  and b e r r i e d  spiny 
l o b s t e r  have been q u i t e  low on a l l  i s l a n d s  except f o r  sublega l  l o b s t e r s  a t  
Necker. I n  t h i s  case,  t h e  ca t ch  rate increased  from i .01  i n  1983 t o  2.12 
i n  1984, b u t  dec l ined  t o  1.01 aga in  i n  1985. The change from 1983 t o  1384 
could be due t o  changing t a  b lack  p l a s t i c  t r a p s  from w i r e  mesh t r a p s ,  bu t  

' t h e  change i n  1985 i s  probably real. I n  1983 and 1984, t h e  ca t ch  rate of 
s l i p p e r  l o b s t e r  d i d  no t  exceed t h a t  of spiny l o b s t e r  a t  any of t h e  i s l a n d s  
f i shed .  However, i n  1985 t h e  ca t ch  rate of s l i p p e r  l o b s t e r  exceeded t h a t  
of spiny l o b s t e r  a t  Brooks Bank, Gardner Pinnacles ,  L i s i a n s k i  I s land .  Mar0 
Reef, and Northampton Seamounts, and a t  Gardner and Mar0 t h i s  r ep resen t s  a 
r e v e r s a l  from previous yea r s .  

t. 

z 

The monthly c a t c h  ra te  s ta t is t ics  show q u i t e  a d i v e r s e  p a t t e r n  w i t h i n  
and among t h e  spec ie s  c a t e g o r i e s  (Fig. 11) .  S u p e r f i c i a l l y ,  i t  appears  t h a t  
every y e a r  i s  unique. For t h e  ca t ch  ra te  of l e g a l  spiny l o b s t e r ,  t h e r e  
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seems t o  be l i t t l e  s i m i l a r i t y  among t h e  years ,  and t h e r e  i s  no obvious 
seasonal  t rend.  For sub lega l  spiny l o b s t e r ,  two th ings  s tand  out.  F i r s t ,  
h igh  and low ca tch  rates seem t o  a l t e r n a t e  through t h e  years ,  and second, 
c a t c h  rates w e r e  u sua l ly  h igh  i n  J u l y  and September of 1983 and 1984, 
r e spec t ive ly ,  which could suggest  t h e  e n t r y  of l a r g e  numbers of p r e r e c r u i t s  
onto t h e  f i s h i n g  grounds. For b e r r i e d  spiny l o b s t e r s ,  t h e  3 y e a r s  aga in  do 
no t  have very  similar t r ends ,  and, a t  t h i s  level of examination, t h e r e  i s  
l i t t l e  i n d i c a t i o n  of any seasona l i ty .  For s l i p p e r  l o b s t e r s ,  t h e r e  i s  aga in  

ca t ch  rate. 
P l i t t l e  s i m i l a r i t y  among t h e  3 y e a r s  and no c o n s i s t e n t  seasonal  cyc le  of 

Changes i n  the Fishery 

Changes i n  spec ie s  composition, s i z e  composition ( l e g a l  and sublega l  
d i f f e r e n c e s ) ,  and propor t ion  of b e r r i e d  l o b s t e r  i n  t h e  ca t ches  can be 
determined from the logbook d a t a  provided by t h e  f ishermen (Table 7 ) .  
p ropor t ion  of t o t a l  sp iny  l o b s t e r  t o  t o t a l  s l i p p e r  l o b s t e r  i n  the  ca t ch  has  
dec l ined  from predominately sp iny  l o b s t e r  i n  1983 t o  a level approaching pa r  
i n  1985. This change is  made up n o t  only by t h e  a d d i t i o n  of f i s h i n g  grounds 
on which s l i p p e r  l o b s t e r  ca tches  predominated, bu t  a l s o  t o  t h e  d e c l i n i n g  
importance of spiny l o b s t e r  on f i s h i n g  grounds used by the  f i s h e r y  f o r  a 
number of years .  Much t h e  same t rend  is apparent  i f  t h e  p ropor t ion  of l e g a l  
spiny l o b s t e r  t o  t o t a l  s l i p p e r  l o b s t e r  caught i s  examined ( t h e  second column 
i n  Table 7 ) .  In  1985, sp iny  l o b s t e r  ca tches  i n  order  of importance predomi- 
na ted  a t  Necker I s l and ,  S t .  Rogatien Bank, Pearl and H e r m e s  Reef, Kure Ato l l ,  
Nihoa, Raita Bank and French F r i g a t e  Shoals. S l i p p e r  l o b s t e r  ca tches  i n  
order  of importance predominated a t  Mar0 Reef, Gardner Pinnacles ,  Brooks 
Bank, Northampton Seamounts, and L i s i a n s k i  I s l and ;  be fo re  1985 sp iny  l o b s t e r  
ca tches  were more important  a t  Gardner P innac les  and Mar0 Reef. 

The 

Within t h e  spiny l o b s t e r  annual ca t ch  (Table 7, t h e  last  t h r e e  
columns), l e g a l  l o b s t e r s  make up t h e  l a r g e s t  p ropor t ion  al though t h e  
magnitude of t h e  r a t i o  has  dec l ined  from 0.722 i n  1983 t o  0.669 i n  1985. 
The propor t ion  of sub lega l  l o b s t e r s  increased  s l i g h t l y  i n  1984 and then  
remained s t a b l e  and t h e  propor t ion  of b e r r i e d  spiny l o b s t e r  has  increased  
s l i g h t l y  over t h e  3 years .  The propor t ions  of l e g a l  and sub lega l  sp iny  

s t a t i s t i c s  given above. 
l e g a l  spiny l o b s t e r s ,  and by 1985 sublega l  l o b s t e r s  Predominated i n  t h e  
ca tch  f o r  t h e  f i r s t  time. Unusually h igh  propor t ions  of b e r r i e d  spiny 
l o b s t e r  were caught a t  Nihoa i n  1984 and a t  L i s i a n s k i  I s l a n d  i n  1985. 

5 

* l o b s t e r  a t  some of t h e  i s l a n d s  d i f f e r  considerably from t h e  average annual 
Necker I s l a n d  has  always had a lower propor t ion  of 

The average size of sp iny  l o b s t e r  i n  t h e  f i s h e r y  increased  from 9.3 cm 
carapace l e n g t h  (CL)  (6.1 c m  TW3) i n  1983 t o  9.5 c m  CL (6.2 c m  TW3) i n  1984 
and then  dec l ined  t o  8.8 c m  CL (5.8 c m  TW3) i n  1985. However. 1983 
measurements came only from l ive  animals o r i g i n a t i n g  from Necker I s l a n d  
whereas measurements were from l ive  l o b s t e r s  and f rozen  t a i l s  from t h r e e  
i s l a n d s  i n  1984 and f i v e  i s l a n d s  i n  1985. 

The monthly d a t a  on t h e  propor t ion  of t o t a l  sp iny  t o  t o t a l  s l i p p e r  
l o b s t e r  and l e g a l  spiny t o  t o t a l  s l i p p e r  l o b s t e r  (Table 8) show t h a t  t h e  
propor t ion  of sp iny  l o b s t e r s  i n  t h e  ca t ch  dec l ined  markedly between 1983 
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and 1984 and then dec l ined  f u r t h e r  i n  1985 (Fig. 12). Thus, t h e  major 
change i n  f i s h i n g  s t r a t e g y ,  i.e.. t a r g e t i n g  more on s l i p p e r  l o b s t e r s ,  a c t u a l l y  
occurred i n  1984 whi le  t h e  impact of t h i s  change on ca t ch  rate and s p e c i e s  
composition w a s  no t  recognized u n t i l  1985. For spiny l o b s t e r  overall. the 
propor t ion  of l e g a l  l o b s t e r s  i s  g r e a t e r  than  t h a t  of sub lega l  spiny l o b s t e r s  
and t h e  l a t t e r  is g r e a t e r  than  t h a t  of b e r r i e d  l o b s t e r s .  There i s  s u b s t a n t i a l  
monthly v a r i a b i l i t y ,  bu t  no apparent  s e a s o n a l i t y  i n  t h e s e  r a t i o s .  

Council Action 

During 1985 t h e  Council i n i t i a t e d  two emergency r egu la t ions .  The 
f i r s t  of t hese  became effect ive on 25 Apr i l  1985 and cons i s t ed  of the 
fo l lowing  provis ions :  1) e l imina ted  t h e  use  of carapace l e n g t h  t o  d e f i n e  a 
l e g a l  spiny l o b s t e r  and s u b s t i t u t e d  a t a i l  width measurement in s t ead ,  2)  
e s t a b l i s h e d  a new s i t e  f o r  measuring t a i l  width. 3 )  def ined  t h e  minimum 
s i z e  as 4.8 c m  TW3, and 4) e l imina ted  the allowance f o r  r e t a i n i n g  under- 
s i z e d  l o b s t e r  tai ls .  
e f f e c t  f o r  two consecut ive 90-day per iods ;  t h i s  emergency a c t i o n  expi red  on 
22 October 1985. 

It is  p o s s i b l e  f o r  emergency r e g u l a t i o n s  t o  s t a y  i n  

The second emergency r e g u l a t i o n  became e f f e c t i v e  on 1 October 1985 and 
placed a moratorium on t h e  e n t r y  of new boa t s  i n t o  the NWHI f i s h e r y  and 
r e s t r i c t e d  boa ts  i n  t h e  f i s h e r y  from c a r r y i n g  more l o b s t e r  t r a p s  than  
recorded on t h e i r  c u r r e n t  permit app l i ca t ion .  This  emergency r e g u l a t i o n  
expi red  i n  January 1986. 

The Council prepared a t h i r d  amendment t o  t h e  p l an  i n  October 1985, 
and t h i s  amendment proposed t o  formally inco rpora t e  t h e  elements of t he  
f i r s t  emergency a c t i o n  i n t o  t h e  FMP. 
of 1985 t o  implement t h e  amendment. 

No dec i s ion  had been made by t h e  end 

Research 

New t a i l  width measurement.--There are a number of enforcement problems 
a s soc ia t ed  w i t h  t h e  t a i l  wid th  measurement def ined  i n  t h e  i n i t i a l  
r e g u l a t i o n s  ( t h i s  measurement s h a l l  be c a l l e d  TW1) as w e l l  as t h e  minimum 
s i z e  being def ined i n  terms of carapace l e n g t h  f o r  whole l o b s t e r s  and t a i l  
width f o r  f rozen  ta i l s .  S p e c i f i c a l l y ,  t hese  problems involve  ice o r  f rozen  
meat covering t h e  t a i l  width measuring s i t e  o r  t h e  s h e l l  a t  t h e  measuring 
s i t e  being broken, and t h e  t e c h n i c a l  d i f f i c u l t y  of determining whether n o t  
more than 15% of t h e  landings  of f rozen  t a i l s  fiom a vessel f a l l  below 5.0 
c m  TW1 (being equ iva len t  t o  7.7 c m  CL) but  above 4.5 cm TW1. Because of 
t h i s ,  t h e  SWR requested t h a t  t h e  SWFC e s t a b l i s h  a new t a i l  width 
measurement and a minimum s i z e  equiva len t  t o  7.7 c m  CL. 

I n  consu l t a t ion  w i t h  t h e  SWR enforcement o f f i c e r s ,  a new s i te  
p o s t e r i o r  t o  t h e  o r i g i n a l  s i t e  w a s  proposed. 
could be descr ibed as t h e  minimum d i s t a n c e  a c r o s s  t h e  t a i l  measured between 
t h e  f i r s t  and second abdominal segments. 
on a c r u i s e  of t h e  NOAA s h i p  Townsend Cromwell i n  October 1984, i t  w a s  
found t h a t  t h e  t h i c k  templa tes  used by the  indus t ry  t o  determine minimum 
s i z e  would not  f i t  i n t o  t h e  p i t s  a t  t h e  d i s t a l  ends of t h e  measuring site. 

This  new measurement (TW2) 

While da ta  were be ing  c o l l e c t e d  
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Thus. t h e  enforcement o f f i c e r s  and Council s t a f f  proposed an  a l t e r n a t i v e  
measurement s i t e  ("$473) i n  nea r ly  t h e  same area t h a t  could be  descr ibed  as 
t h e  maximum d i s t a n c e  measured ac ross  t h e  t a i l  between t h e  f i r s t  and second 
t a i l  segments. Because of t h e  change i n  measurement s i t e  and because of 
t he  d e s i r a b i l i t y  of c o l l e c t i n g  samples from as many f i s h i n g  areas as 
p o s s i b l e  under commercial f i s h i n g  condi t ions ,  observers  were p lace  on two 
commercial f i s h i n g  vessels i n  l a te  Apri l ,  May. and June 1985. 

* Since t h e  de te rmina t ion  of t h e  7.7 c m  CL minimum s i z e  w a s  based on 
female sp iny  l o b s t e r ,  a f u n c t i o n a l  r eg res s ion  r e l a t i n g  Tw3 t o  CL f o r  
females w a s  determined:2 

TW3 = 4.2169 + 0.6265 * CL . 
This  equat ion  provides  a TW3 estimate of 5.2 cm a t  7 . 7  c m  a. For 
comparative purposes. r e l a t i o n s h i p s  f o r  males and bo th  sexes combined were 
ca l cu la t ed :  

TW3 = 8.8631 + 0.5325 * CL f o r  males and 

TW3 = 6.0863 + 0.5856 * CL f o r  both sexes. 

During subsequent d i scuss ions  a t  Council meetings, i n d u s t r y  members 
i n d i c a t e d  t h a t  t h e  5.2 cm TW3 s i z e  would preclude them from h a r v e s t i n g  
l o b s t e r s  t h a t  they had been l e g a l l y  h a r v e s t i n g  under c u r r e n t  regula t ions .  
namely t h e  15% t o l e r a n c e  f a l l i n g  between 5.0 and 4.5 c m  TW1, and they 
argued t h a t  t h e s e  s m a l l  s i z e d  l o b s t e r s  are needed t o  l eve rage  t h e  sale of 
t h e i r  e n t i r e  load.  The SWFC i n i t i a l l y  recammended adopt ing  5.2 c m  TW3 as 
t h e  minimum s i ze .  and t h e  Crustacean Plan  Development Team and t h e  
S c i e n t i f i c  and S t a t i s t i c a l  Committee recommended 5.1 c m  TW3 as a n  
accep tab le  compromise. The Council decided t o  adopt  4.8 c m  TW3 as t h e  
minimum s i z e  f o r  sp iny  l o b s t e r ,  and an  emergency r e g u l a t i o n  t o  t h a t  e f f e c t  
w a s  pu t  i n t o  p l ace  f o r  90 days on 15 Apr i l  1985. 

For comparative purposes. equiva len t  estimates f o r  CL. t a i l  weight i n  
grams and ounces f o r  males and females, lW2 and TW3 us ing  female data.  and TW3 

a us ing  da ta  from both sexes are presented  i n  Table 9. 

Escape ven t  research.--The SWFC began conducting r e s e a r c h  on escape 
v e n t s  i n  1984 f o r  t h a  fol lowing reasons: 1 )  sublega l  sp iny  l o b s t e r s  make 
up a l a r g e  propor t ion  of t h e  ca t ch  i n  t h e  NWHI f i she ry , -2 ) -  handl ing  of 
t h e s e  l o b s t e r s  is  suspected t o  cause s u b s t a n t i a l  m o r t a l i t y  on r e l eased  
animals based on observa t ions  i n  t h i s  f i s h e r y  (Gooding 1985), and 3) such 
handl ing  has  been shown t o  cause decreased growth and inc reased  m o r t a l i t y  
i n  t h e  western Aus t r a l i an  f i s h e r y  (Brown and Caputi  1983). Laboratory and 

2Skillman, Robert A. Est imat ion  of minimum t a i l  wid th  s i z e  f o r  
l e g a l  spiny l o b s t e r  i n  t h e  Northwestern Hawaiian I s l a n d s  f i s h e r y .  
i n  prep, Southwest Fish.  Cent., N a t l .  Mar. Fish.  Serv., NOAA, Honolulu, 
H I  96822-2396. 

Manuscr. 
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f i e l d  r e sea rch  i n  1984 on t h e  N O M  s h i p  Townsend Cromwell showed t h a t  
escape v e n t s  r e s u l t  i n  a s i g n i f i c a n t l y  smaller ca t ch  of sublega l  spiny - -  
l o b s t e r s  whi le  t he  ca t ch  of l e g a l  l o b s t e r s  a t  least  s t ayed  t h e  same. When 
ca t ch  rates were h ighe r  than t h e  gene ra l ly  low ca tch  rates obtained on t h e  
two c r u i s e s ,  then ca tches  of l e g a l  sp iny  l o b s t e r  were h ighe r  i n  vented 
t r a p s  than i n  c o n t r o l  t r a p s  w i th  no ven t s ,  bu t  t h i s  w a s  n o t  s t a t i s t i c a l l y  
s i g n i f i c a n t .  Also, a response s u r f a c e  s t a t i s t i c a l  model w a s  developed t h a t  
a l lows  a c c u r a t e  e s t ima t ion  of t h e  escape v e n t  he igh t  depending on the  
minimum l o b s t e r  s i z e  chosen f o r  management. 

As expected dur ing  the e a r l y  s t a g e s  of designing t h e s e  experiments, 
t h e  f i e l d  experiments i nd ica t ed  t h a t  s l i p p e r  l o b s t e r  escapement w a s  
s i g n i f i c a n t  from t r a p s  wi th  vents .  Hence, t h e  SWFC extended t h e  experi-  
ments t o  address  t h i s  problem. Laboratory t r i a l s  i n  1985 i n d i c a t e d  t h a t  
escape v e n t s  l oca t ed  on t h e  upper edge of t h e  s i d e  pane ls  r e s u l t e d  i n  
s i g n i f i c a n t l y  less escapement of s l i p p e r  l o b s t e r s  than d id  v e n t s  l oca t ed  
e i t h e r  i n  t h e  t y p i c a l  l o c a t i o n  on t h e  lower edge of t h e  s i d e  panels  as 
used i n  o t h e r  f i s h e r i e s  and i n  t h e  SWFC's 1984 tr ials,  o r  on t h e  top  panel 
of t h e  b lack  p l a s t i c  l o b s t e r  pots .  During t h e  f i e l d  t r ia l s  i n  November 
and December 1985, i t  w a s  found t h a t  t h e  ca tch  of s l i p p e r  l o b s t e r s  i n  t r a p s  
wi th  v e n t s  l oca t ed  on t h e  upper edge of t h e  s i d e  panels  w a s  31% of t h e  
ca tch  by t h e  con t ro l  t r a p .  Although t h i s  i s  b e t t e r  than  t h e  20% f i g u r e  
f o r  v e n t s  l oca t ed  along t h e  lower edge, i t  i s  l e s s  than expected. The 
l eng th  measurements taken  on the  
t h a t  t h e  escape v e n t s  a l low t h e  escapement of the smaller s l i p p e r  l o b s t e r s .  
Since many of t hese  l o b s t e r s  are i n  f a c t  re turned  by fishermen. e s t ima t ion  
of t h e  e f f e c t i v e n e s s  of t h e  v e n t s  re la t ive t o  s l i p p e r  l o b s t e r  escapement 
will have t o  await t h e  e s t ima t ion  of a prel iminary m i n i m u m  s i z e  based on 
y ie ld-per - recru i t  a n a l y s i s  and assessment of spawning s tock  biomass 
dynamics. Catches of l e g a l  spiny l o b s t e r  by t h e  t r a p s  equipped wi th  ven t s  
l oca t ed  along t h e  upper edge was 21% g r e a t e r  than t h e  nonvented traps, and 
t h e  t r a p s  wi th  v e n t s  i n  t h e  lower l o c a t i o n  had ca tches  15% g r e a t e r  than 
t h e  con t ro l  t r a p s .  The ca t ch  p e r  t rap-night  f o r  t h e  h igh  vented t r a p s  on 
t h i s  c r u i s e  was 2.93 f o r  l e g a l  sp iny  and 1.28 f o r  non-berried s l i p p e r  
l o b s t e r .  These r e s u l t s  compare favorably  w i t h  indus t ry  r e s u l t s  during t h e  
same period on the  same grounds; i n  f a c t ,  they are h igher .  

c r u i s e  ind ica t ed ,  as would be expected, 

Stock assessment.--The ca t ch  ra te  ( ca t ch  p e r  t rap-n ight )  of spiny 
l o b s t e r  f o r  t h e  e n t i r e  f i s h e r y  i n  1985 w a s  down 50% from 1984 and 57% from 
1983, and the  t r e n d s  were similar a t  Necker I s l and  (59 and 62%) and Gardner 
Pinnacles  (65 and 68%), from 1985 to 1984 and then  1983 (Table 6 ) .  At Maro 
Reef, t h e  1985 ca t ch  rate was down 45% from 1984 and 30% down from 1983 
( i . e . ,  1984 c a t c h  ra te  w a s  g r e a t e r  than i n  1983). However, wh i l e  t h i s  w a s  
occurr ing,  t he  ca t ch  rate of s l i p p e r  l o b s t e r  w a s  i nc reas ing :  The 1985 
ca t ch  ra te  w a s  145% of t h a t  i n  1984 and 330% of t h a t  i n  1983 f o r  t h e  e n t i r e  
f i s h e r y .  For the  t h r e e  i s l a n d s  t h a t  were i n  t h e  f i s h e r y  from 1983 t o  1985, 
comparable percentages are  121 and 591% f o r  Gardner Pinnacles ,  246 and 259% 
f o r  Mar0 Reef, and 92 and 252% f o r  Necker I s land .  Thus, ca t ch  ra te  of sp iny  
l o b s t e r  has dec l ined  s i n c e  1983 and t h a t  f o r  s l i p p e r  l o b s t e r  has  increased.  
Although changes i n  f i s h i n g  power of t h e  t r a p s  re la t ive t o  both spec ie s  l e d  
t o  t h e  conclusion t h a t  t h e  r e l a t i v e  s t o c k  abundance of spiny l o b s t e r  has 
gone down and probably t h a t  of s l i p p e r  l o b s t e r  too ,  it i s ,  nonetheless ,  
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no t  clear whether they can be  used f o r  s tock  assessment purposes because 
t h e s e  c a t c h  rates may no t  n e c e s s a r i l y  a c c u r a t e l y  measure s t o c k  abundance. 

I n  a d d i t i o n  t o  problems of changes i n  f i s h i n g  power of t h e  t r a p s ,  t h i s  
i s  now clearly a mul t i spec ie s  f i s h e r y ,  and t h e  e f f o r t  s t a t i s t i c s  have not  
been a l l o c a t e d  t o  t h a t  d i r e c t e d  toward each s p e c i e s  as would be necessary  
i f  t h e  ca t ch  p e r  u n i t  e f f o r t  s t a t i s t i c s  were t o  a c c u r a t e l y  measure abundance. 
Although fishermen can t a r g e t  on spiny o r  s l i p p e r  l o b s t e r  by changing t h e  
depth a t  which they f i s h  and by s e t t i n g  i n  d i f f e r e n t  h a b i t a t s ,  i t  i s  no t  
r e a d i l y  c l e a r  haw t o  s e p a r a t e  t h e  e f f o r t  s t a t i s t i c s  pos t  f a c t o  based on t h e  
s ta t is t ics  submitted t o  t h e  NMFS. It could be argued t h a t  t h e r e  would have 
been l i t t l e  incen t ive  f o r  t h e  indus t ry  t o  develop t h e i r  a b i l i t y  t o  f i s h  on 
s l i p p e r  l o b s t e r  i f  t h e  catch rate of spiny l o b s t e r  had no t  been f a l l i n g .  

All  t h a t  can be s a i d  a t  t h i s  p o i n t  u s ing  catch pe r  u n i t  e f f o r t  
s t a t i s t i c s  f o r  l e g a l  l o b s t e r s ,  i s  t h a t  s tock  dens i ty  of both spec ie s  
probably has decl ined,  bu t  no  s ta tement  can be made about t h e  h e a l t h  of 
t h e  s t o c k  without  f u r t h e r  s tudy.  

Since the overall propor t ion  of sublega l  sp iny  l o b s t e r  i n  t h e  ca t ch  
has n o t  changed apprec iab ly  s i n c e  1983, it would appear t h a t  t h e r e  is  no 
g r o s s  evidence of reduced recru i tment  i n t o  t h e  f i s h e r y  (Table 7) .  
t h r e e  i s l a n d s  f i s h e d  dur ing  these 3 y e a r s  (Gardner, Maro, and Necker), t h e  
p ropor t ion  of sublega l  l o b s t e r s  has  a c t u a l l y  increased ,  bu t  t h e  p ropor t ion  
of l e g a l  spiny l o b s t e r s  i n  t h e  ca t ch  has  l i kewise  dec l ined .  Thus, a l though 
use  of propor t ions  of l e g a l  and sublega l  sp iny  l o b s t e r s  i n  t h e  ca t ch  i s  a 
r a t h e r  crude means of looking  a t  recru i tment ,  no r a d i c a l  changes i n  
r ec ru i tmen t  seems t o  have taken  p lace  i n  t h e  f i s h e r y .  

On t h e  

The propor t ion  of b e r r i e d  spiny l o b s t e r  h a s  inc reased  s i n c e  1983. 
Although some of t h i s  i n c r e a s e  i s  due t o  t h e  decreased ca t ch  of l e g a l  spiny 
l o b s t e r s ,  t h e  s t a t i s t i c s  i n d i c a t e  t h a t  mating has n o t  been impaired. There 
is  one area of concern, namely Necker I s land ,  where t h e  propor t ion  of 
b e r r i e d  l o b s t e r s  decreased from 1984 t o  1985. However. t he  l a r g e  propor t ion  
of sub lega l  l o b s t e r s  i n  t h e  c a t c h  a t  Necker could c o n t r i b u t e  t o  t h i s  result. 

I n  August 1985, t h e  SWFC conducted a s t o c k  assessment r e sea rch  c r u i s e  
a t  Necker I s l and ,  Mar0 R e e f ,  and Laysan I s l a n d  by resampling t h e  same 0.lo 
square  quadrants  sampled i n  1977 and by us ing  t h e  same two-chambered w i r e  
mesh t r a p  as w e l l  as t h e  new back p l a s t i c  t r a p  f o r  comparison. The results 
from t5e w i r e  t r a p s  sugges t  t h a t  t h e  s t and ing  s t o c k  of t h e  spiny l o b s t e r  
popula t ion  t h a t  can be t rapped has  been reduced t o  40% of i t s  unexploi ted 
level a t  Necker I s l and ,  63% a t  Mar0 Reef, and 62% a t  Laysan I s l a n d  (see  
f o o t n o t e  1 ) .  
h igh  va r i ance  and t h a t  a t  Necker cannot be t e s t e d  because only two quadrants  
w e r e  sampled. S l ippe r  l o b s t e r  s tocks  appear unchanged, bu t  the ca t ch  rates 
of t he  w i r e  t r a p s  w e r e  q u i t e  low. 
(>7.7 cm CL) and sub lega l  (7.0-7.7 cm C L )  s i z e  classes, g r e a t e r  reduced 
l e v e l s  w e r e  seen i n  l e g a l  animals  (26, 51,  and 75% of pre-explo i ta t ion  
l e v e l s  a t  Necker, Maro, and Laysan) than  f o r  s u b l e g a l  l o b s t e r s  (74, 92, 
and 71%. r e s p e c t i v e l y ) .  Again, only t h e  Mar0 estimate f o r  l e g a l  l o b s t e r s  
w a s  s i g n i f i c a n t ,  and none of t h e  es t imated  r educ t ions  f o r  sublega l  l o b s t e r s  

The reduc t ion  a t  Laysan is  no t  s t a t i s t i c a l l y  s i g n i f i c a n t  due t o  

When t h e  ca t ch  w a s  divided i n t o  l e g a l  



14  

w a s  s i g n i f i c a n t .  
then  it could be caused by r e t e n t i o n  of animals below t h e  l e g a l  l i m i t  b u t  
inc luded  wi th in  t h e  15% t o l e r a n c e  zone, m o r t a l i t y  due t o  handling, o r  
reduced recrui tment .  Using t h e  Beverton and Holt  y i e l d  equat ion  and esti- 
mates of growth and m o r t a l i t y  based on work on in shore  s t o c k s  and assuming 
t h e  e x i s t i n g  level of f i s h i n g  mor t a l i t y ,  Polovina es t imated  f o r  Necker 
I s l a n d  t h a t  a r educ t ion  i n  t a i l  width from 5.1 t o  4.8 cm TW3 would reduce 
t h e  spawning s t o c k  biomass t o  70% of i t s  level under t h e  5.1 cm t a i l  s i z e  
( o r  25% from t h e  1977 l e v e l ) .  
then  y i e l d  would increase by 15%. 
spawning s tock  biomass would be reduced t o  86% of t h e  level under t h e  5.1 
cm r e g u l a t i o n  ( o r  52% of the 1977 l e v e l ) ,  and y i e l d  would inc rease  by 7%, 
i f  recru i tment  were no t  reduced. Polovina concluded t h a t  r educ t ion  of t h e  
t a i l  width s i z e  from 5.1 to 4.8 cm a t  Mar0 Reef and most o t h e r  i s l a n d s  and 
banks showing similar popula t ion  s t r u c t u r e  would n o t  be de t r imen ta l  t o  t h e  
s t o c k s  and could i n c r e a s e  y i e ld .  H e  caut ioned that as t h e  size of the 
h a r v e s t a b l e  popula t ion  decl ined,  t h e  propor t ion  of sub lega l  l o b s t e r s  
e n t e r i n g  t h e  t r a p s  would i n c r e a s e  and be subjec ted  t o  inc reased  mor t a l i t y ,  
which could then l e a d  t o  a s i t u a t i o n  t h a t  i s  now seen  a t  Necker I s land .  
Other r e sea rche r s  a t  t h e  Honolulu Laboratory caut ioned t h a t  t h e r e  is  a 
f o u r  y e a r  l a g  i n  p o s s i b l e  e f f e c t s  of f i s h i n g  on recru i tment  and t h a t  t h e  
e f f e c t s  of increased  f i s h i n g  i n  1981 may j u s t  now becoming apparent .  

If t h e  r educ t ion  of sublega l  l o b s t e r s  a t  Necker were t r u e ,  

9 I f  t h e  level of r ec ru i tmen t  i s  no t  reduced, 
For Mar0 Reef, it w a s  es t imated  t h a t  

Other.--Three papers  on recru i tment  and queuing behavior  of spiny 
l o b s t e r  and the  occurrence of t h e  Chinese s l i p p e r  l o b s t e r  were publ ished i n  
1984, b u t  no t  mentioned i n  t h e  1984 annual r e p o r t  (MacDonald 1984; MacDonald 
e t  al. 1984; Morin and MacDonald 1984). 
recru i tment  and r e c r e a t i o n a l  f i s h i n g  have been submit ted f o r  pub l i ca t ion ,  
bu t  were no t  available f o r  review. 4m 

I n  a d d i t i o n  t h r e e  papers on 

Endangered Species Interactions 

The d a i l y  logbooks provide f o r  r epor t ing  of i n t e r a c t i o n s  w i t h  monk 
seals and t u r t l e s  i n  t h e  l o b s t e r  f i s h e r y .  
f ishermen repor ted  see ing  monk seals i n  t h e  s ta t i s t ica l  area being f i s h e d  
on 61 days and i n  the v i c i n i t y  of t h e  f i s h i n g  gear  on 29 days (Table 10). 

days. Most of the observa t ions  i n  s t a t i s t i c a l  areas came from Necker 
I s l and  followed by St .  Rogatien Bank and Gardner Pinnacles .  Su rp r i s ing ly  

Out of 1,653 f i s h i n g  days, 

w They a l s o  repor ted  observing monk seals preying on r e l e a s e d  l o b s t e r s  on 6 

'MacDonald. C. D. Oceanogragphic c l ima te  and Hawaiian spiny l o b s t e r  
larval recrui tment .  Proc. of t h e  Hawaiian Ocean Experiment Workshop, 
Un ive r s i ty  of H a w a i i ,  Honolulu, H a w a i i ,  January 21-24, 1985. 

'MacDonald, C. D. Puerulus recru i tment  i n  t h e  Hawaiian spiny l o b s t e r  
Panul i rus  marginatus.  Proceedings of t h e  I n t e r n a t i o n a l  Workshop on 
Lobs ter  Recruitment, Canada Department of F i s h e r i e s  and Oceans, New 
Brunswick, Canada, June  30-July 5, 1985. Can. J. Fish.  Aquat. Sci .  ' 

'MacDonald, C. D., and T. Thompson. C h a r a c t e r i s t i c s  of a r e c r e a t i o n a l  
f i s h e r y  f o r  spiny l o b s t e r s  a t  t h e  Midway I s l ands ,  N. Am. J. Fish,  Manage. 
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few observa t ions  were r epor t ed  a t  Mar0 Reef given the  amount of f i s h i n g  
e f f o r t  t he re .  
and i n  t h e  v i c i n i t y  of the gear  on only 3 days. 

T u r t l e s  w e r e  repor ted  i n  t h e  s ta t i s t ica l  area being f i s h e d  

Rectnumendations 

The SWFC makes t h e  fol lowing recommendations regard ing  r e sea rch  and 
management of t h e  NWHI l o b s t e r  f i s h e r y .  

6 

1. 

2. 

3 .  

4 .  

5. 

6. 

7. 

8. 

9. 

Conduct annual s t o c k  assessment c r u i s e s  t o  t h e  NWHI t o  assess 
t h e  s t o c k s  of sp iny  and s l i p p e r  l o b s t e r s .  

Implement a requirement f o r  u se  of escape v e n t s  i n  l o b s t e r  t r a p s  
t o  promote the escapement of sub lega l  spiny and s l i p p e r  l o b s t e r s .  

Implement management r egu la t ions  f o r  s l i p p e r  l o b s t e r ,  i nc lud ing  
i n i t i a l l y  a minimum ta i l  width. 

Improve t h e  assessments  of maximum s u s t a i n a b l e  y i e l d  and s tanding  
s tock  biomass f o r  sp iny  and s l i p p e r  l o b s t e r .  

Require r e p o r t i n g  t h e  sales of s l i p p e r  l o b s t e r s  by product 
t Y  Pe 

Require r e p o r t i n g  of sublega l  and b e r r i e d  s l i p p e r  l o b s t e r  catches 
i n  a d d i t i o n  t o  t h e  ca t ch  of l e g a l  animals.  

Improve t h e  s i z e  composition coverage of l o b s t e r  landings  by 
e s t a b l i s h i n g  a sampling program f o r  t ranssh ipped  f rozen  tai ls .  

Improve the c o l l e c t i o n  of socio-economic d a t a  by impraving t h e  
permit a p p l i c a t i o n  form and by o t h e r  means. 

Place an  observer  on a commercial vessel a t  least  once a y e a r  t o  
c o l l e c t  s i z e  measurements from the  ca t ches  and v e r i f y  estimates 
of sublega l  and b e r r i e d  l o b s t e r s .  

"Le yeas  1985 marked t h e  t h i r d  y e a r  of enforcement of r e g u l a t i o n s  
s i n c e  implementation of t h e  sp iny  l o b s t e r  management p lan  i n  W r c h  1983. 
During 1985 a record number of vessels were i s sued  p e r m i t s  f o r  t h e  spiny 
l o b s t e r  f i s h e r y .  however, t h e  t o t a l  number of vessels which a c t u a l l y  
p a r t i c i p a t e d  i n  t h e  f i s h e r y  w a s  s i g n i f i c a n t l y  lower than  t h e  number 
a c t u a l l y  permitted.  With record  landings  of spiny and s l i p p e r  l o b s t e r  i n  
1985, NMFS enforcement o f f i c e r s  a l s o  repor ted  a sharp  i n c r e a s e  i n  
v i o l a t i o n s .  The ma jo r i ty  of v i o l a t i o n s  w e r e  f o r  t h e  r e t e n t i o n  of sub lega l  
sp iny  l o b s t e r s .  

The e n f o r c e a b i l i t y  of spiny l o b s t e r  r e g u l a t i o n s  continued t o  pose a 
problem i n  1985, and enforcement o f f i c e r s  continued t h e i r  e f f o r t  i n  t r y i n g  
t o  ga in  compliance w i t h  t h e  r e g u l a t i o n s  through a program of educat ion.  
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Enforcement of a minimum s i z e  l i m i t  f o r  spiny l o b s t e r s  wi thout  any 
to l e rance  f o r  t h e  t ake  of sublega l  l o b s t e r s  w a s  c a r r i e d  out over a 6-month 
per iod  i n  1985 through enactment of an emergency r egu la t ion .  

Permits to Fish 

A record 45 v e s s e l s  were i s sued  permi ts  t o  f i s h  f o r  l o b s t e r s  i n  1985. 
This compares w i t h  19 permits  i s sued  i n  1984 and 1 4  i s sued  i n  1983. To ta l  
t r a p  c a r r y i n g  capac i ty  f o r  permi t ted  v e s s e l s  i n  1985 w a s  31,150. O f  t h e  45 
v e s s e l s  i s sued  permi ts  only 3 reques ted  permi ts  t o  f i s h  i n  t h e  FCZ around 
t h e  main Hawaiian I s lands .  
Despi te  t h e  record  number of permits  i s sued  i n  1985 only 16  of t h e  45 
permi t ted  v e s s e l s  a c t u a l l y  p a r t i c i p a t e d  i n  t h e  f i s h e r y .  
i n c r e a s e  of 5 vessels fram t h e  11 v e s s e l s  which a c t i v e l y  f i s h e d  i n  1984. 
The 16 a c t i v e  v e s s e l s  c a r r i e d  a t o t a l  of 12,250 t r a p s .  
marked i n c r e a s e  from 5,240 t r a p s  c a r r i e d  by t h e  active f l e e t  i n  1984 and 
1,200 t r a p s  used by t h e  a c t i v e  f l e e t  i n  1983 (Table 11). 

A l l  t h e  o t h e r s  w e r e  permi t ted  f o r  t h e  NWHI. 

This  r e p r e s e n t s  an 

This  r e p r e s e n t s  a 

A moratorium on the i ssuance  of new permits  and a l i m i t  on t h e  number 
of t r a p s  c a r r i e d  by permi t ted  vessels were put  i n t o  e f f e c t  by emergency 
r e g u l a t i o n s  requested by t h e  Council. The moratorium w a s  i n  e f f e c t  from 1 
October 1985 to 30 December 1985. 

Enforcement Activities and Violations 

I n  1985, NMFS enforcement agen t s  inspec ted  34 l and ings  of l o b s t e r s ,  
a l l  i n  Honolulu. I n  add i t ion ,  U.S. Coast Guard p a t r o l  v e s s e l s  boarded 
seven l o b s t e r  v e s s e l s  a t  sea. A t o t a l  of 22 v i o l a t i o n s  were r epor t ed  f o r  
which agents  i s sued  16  Enforcement Action Reports and 6 v e r b a l  warnings. 
This  compares t o  a t o t a l  of e i g h t  v i o l a t i o n s  r epor t ed  i n  1984. Of t h e  22 
v i o l a t i o n s  repor ted ,  12 involved the  r e t e n t i o n  of sub lega l  l o b s t e r s  (3 of 
which a l s o  involved t h e  r e t e n t i o n  of b e r r i e d  l o b s t e r s ) ,  3 v e s s e l s  were 
c i t e d  f o r  f a i l u r e  t o  keep accu ra t e  logbooks, 3 were c i t e d  f o r  f a i l u r e  t o  
r e p o r t  t h e i r  Honolulu arrival t i m e  24 h i n  advance, 3 w e r e  c i t e d  f o r  
f i s h i n g  without  a l i c e n s e ,  and one v e s s e l  w a s  c i t e d  f o r  f a i l u r e  t o  r e p o r t  
i t s  sale  of l o b s t e r .  A summary of 1985 enforcement a c t i o n s  is contained i n  
Table 1 2 ,  

Enforcement Problems 

A s  i n  1984 t h e  major problem confront ing  enforcement of t h e  spiny 
l o b s t e r  r e g u l a t i o n s  w a s  t h e  unenfo rceab i l i t y  of t h e  15% to l e rance  f o r  
sub lega l  l o b s t e r s .  The i n a b i l i t y  t o  ob ta in  a random sample from a v e s s e l ' s  
ca t ch  and t h e  i m p r a c t i c a l i t y  of measuring t h e  e n t i r e  ca t ch  of l o b s t e r s  on a 
vessel precluded e f f e c t i v e  enforcement of a minimum s i z e  l i m i t  i n  t h e  
f i s h e r y  f o r  much of t h e  year .  

However, from 25 Apr i l  t o  22 October 1985, emergency r e g u l a t i o n s  w e r e  
i n  e f f e c t  which e l imina ted  t h e  15% t o l e r a n c e  f o r  sub lega l  l o b s t e r s  and 
e s t a b l i s h e d  a s i n g l e  minimum s i z e  t a i l  width measurement of 4.8 c m  f o r  
sp iny  l o b s t e r s .  This a c t i o n  g r e a t l y  s i m p l i f i e d  enforcement of t h e  minimum 
s i z e  l i m i t  and appeared t o  gene ra t e  a more consc ien t ious  e f f o r t  by l o b s t e r  
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f ishermen t o  comply w i t h  t h e  r egu la t ions .  
t o l e r a n c e  f o r  sub lega l  l o b s t e r s  under Amendment 3 t o  t h e  l o b s t e r  FMP w i l l  
s i g n i f i c a n t l y  improve the l o b s t e r  enforcement program. 

Permanent e l imina t ion  of t h e  15% 

The requirement t h a t  f ishermen main ta in  complete and accu ra t e  f i s h i n g  
l o g s  cont inues  t o  be a d i f f i c u l t  one t o  enforce.  It  i s  be l ieved  t h a t  t h e  
major i ty  of fishermen es t ima te  t h e i r  d a i l y  ca t ch  of sub lega l  and b e r r i e d  
l o b s t e r s .  Without a means of cross-checking logbook records  only t h e  most 

P f l a g r a n t  and erroneous logging  v i o l a t i o n s  can be de tec ted .  

The 24-h advance n o t i c e  requirement be fo re  landing  spiny l o b s t e r s  
a l s o  cont inues  t o  pose problems. 
c l o s e l y  w i t h  Coast Guard communications personnel  t o  improve t h e  
cammunication l i n k s  between v e s s e l s  a t  sea and NMFS enforcement s t a f f .  

The NMFS enforcement agents  have worked 

A s  p a r t i c i p a t i o n  and competi t ion i n  t h e  l o b s t e r  f i s h e r y  grows, an 
i n c r e a s e  i n  gear  c o n f l i c t  is l i k e l y  i n  t h e  l i m i t e d  areas t a r g e t e d  by 
l o b s t e r  fishermen. 
p o s s i b i l i t y .  I n  view of t h i s  p o t e n t i a l  problem, cons ide ra t ion  should be 
given t o  requirements  f o r  owner markings on l o b s t e r  gear  and i n s t a l l a t i o n  
of r o t  out pane ls  t o  prevent any p o s s i b i l i t y  of ghost f i s h i n g .  

Recanrmendations: 

Several p a s t  i n c i d e n t s  and complaints make ev iden t  t h i s  

1. The SWR recommends t h a t  t h e  Council r e s t r u c t u r e  t h e  spiny l o b s t e r  FMP 
as a framework p lan  t o  allow more t imely response t o  changes i n  t h e  
f i s h e r y .  
managing t h e  f i s h e r y  without  having t o  promulgate emergency r e g u l a t i o n s  o r  
r e l y  on t h e  lengthy  p lan  amendment process.  

A framework approach w i l l  g ive  t h e  Council g r e a t e r  f l e x i b i l i t y  i n  

2. The SWR recommends t h a t  t h e  Council proceed as quick ly  as p o s s i b l e  t o  
implement an  escape gap requirement f o r  t r a p s  used i n  t h e  f i s h e r y  t o  a l low 
escapement o r  sub lega l  sp iny  l o b s t e r s  whi le  a l lowing r e t e n t i o n  of s l i p p e r  
l o b s t e r s .  

3. The SWR suppor ts  t h e  Counci l ' s  dec i s ion  t o  assess t h e  need f o r  
management measures f o r  s l i p p e r  l o b s t e r s  which emerged as a s i g n i f i c a n t  
component of t h e  ca t ch  i n  1985. 

* 

4 .  
activit ies,  t h e  SWR recammends t h a t  t h e  Council begin t o  cons ider  r e v i s i o n s  
t o  the FMP which w i l l  encompass spiny l o b s t e r  management needs i n  the FCZ 
of t h e  CNMI. Council d i scuss ion  of t h e s e  matters should begin only when 
r e p r e s e n t a t i v e s  of t h e  CNMI t a k e  t h e i r  seats on t h e  Council. 

With t h e  s t a t e d  i n t e n t  of t h e  CNMI t o  p a r t i c i p a t e  f u l l y  i n  Council 

SUMMARY 

1. 
took p l ace  i n  t h e  Northwestern Hawaiian I s l ands ;  t h e r e  w e r e  a few 
exp lo ra to ry  c r u i s e s  t o  t h e  main Hawaiian I s l ands ,  and t h e r e  w a s  no f i s h i n g  
i n  American Samoa o r  Guam. 

Most of t h e  f i s h i n g  r egu la t ed  by t h e  l o b s t e r  f i s h e r y  management p lan  
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2. I n  1985 est imated sales (expanded from repor t ed  va lues )  reached a 
record  h igh  f o r  sp iny  and s l i p p e r  l o b s t e r  i n  t h e  f i s h e r y :  
(1,095,000 l b )  of spiny l o b s t e r  va lued  a t  $3,478,000 and 320 MT (704,000 
l b )  of s l i p p e r  l o b s t e r  valued at  $1,306,000. 

500 MT 

3. 
t h e  h ighes t  recorded s i n c e  t h e  f i s h e r y  came under management i n  March 1983. 
The r epor t ed  spiny l o b s t e r  ca t ch  of 956,042 l e g a l  animals w a s  6.1 times 

times t h a t  i n  1983. 

Likewise, ca t ch  r epor t ed  on logbooks f o r  spiny and s l i p p e r  l o b s t e r  w a s  

* t h a t  i n  1983, and t h e  r epor t ed  s l i p p e r  l o b s t e r  ca t ch  of 1,189,842 w a s  46.5 

4. 
Northwestern Hawaiian I s l ands .  

The f i s h e r y  expanded t o  inc lude  13 d i f f e r e n t  f i s h i n g  grounds i n  t h e  

5. The t h r e e  most important  f i s h i n g  grounds, i n  descending order ,  f o r  
sp iny  l o b s t e r  ca t ch  were Mar0 Reef, S t .  Rogatien Bank ( f i r s t  y e a r  i n  t h e  
f i s h e r y ) ,  and Necker I s l and ;  f o r  s l i p p e r  l o b s t e r  t h e  o rde r  w a s  Maro, 
Gardner; and St .  Rogatien. 

6. For the first t i m e ,  the ca t ch  of l e g a l  spiny l o b s t e r  d i d  no t  account  
f o r  a major i ty  of t h e  r epor t ed  ca tch ;  i n  fact, t h e  s l i p p e r  l o b s t e r  ca t ch  
accounted f o r  45.4% and l e g a l  spiny l o b s t e r  36.5% of t h e  t o t a l  l o b s t e r  
catch.  

7 .  The g r e a t e s t  number of v e s s e l s  (161, t r i p s  (621, days f i s h e d  (16531, 
and t r ap -n igh t s  f i s h e d  (1,089,462) were recorded t h i s  yea r ,  a l though t h e  
l a r g e s t  change occurred between 1983 and 1984. 

8. I n  terms of t h e  number of t rap-n ights  f i s h e d ,  t h e  top  t h r e e  f i s h i n g  
grounds were Mar0 Reef, Necker I s l and ,  and S t .  Rogat ien Bank. I n  terms of 
number of days f i shed ,  Gardner P innac les  rep laced  St .  Rogatien f o r  t h i r d  
place.  

9. Catch rate f o r  l e g a l  spiny l o b s t e r  dec l ined  from 2.05 l o b s t e r s  p e r  
t rap-night  i n  1983 t o  1.17 i n  1984 and 0.88 i n  1985 and t h a t  f o r  sub lega l  
sp iny  l o b s t e r  dec l ined  from 0.66 l o b s t e r s  pe r  t rap-n ight  i n  1983 t o  0.63 i n  
1984 t o  0.32 i n  1985. The t r ends  were similar on t h e  t h r e e  t r a d i t i o n a l  
f i s h i n g  grounds, namely Necker, Maro, and Gardner. Catch ra te  f o r  t o t a l  
s l i p p e r  l o b s t e r  i nc reased  from 0.33 per  t rap-n ight  i n  1983 t o  0.75 i n  1984 
and 1.09 i n  1985. 

10. For t h e  f i r s t  t i m e ,  overall ca t ch  rate of s l i p p e r  l o b s t e r  (1.09 p e r  
t rap-n ight )  exceeded t h a t  of l e g a l  sp iny  l o b s t e r  (0.881. Catch rate of 
s l i p p e r  l o b s t e r  exceeded t h a t  of spiny l o b s t e r  on Brooks Bank, Gardner 
Pinnacles ,  L i s i a n s k i  I s l and ,  Mar0 R e e f ,  and Northampton Seamounts, and on 
Gardner and Mar0 t h i s  r e p r e s e n t s  a reversal from previous years .  

11. For t h e  f i r s t  t i m e  on any f i s h i n g  ground, t h e  propor t ion  of sub lega l  
sp iny  l o b s t e r s  i n  t h e  c a t c h  exceeded t h a t  of l e g a l  l o b s t e r s ,  and t h i s  
occurred on Necker I s l and .  
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12. 
spiny l o b s t e r  and fewer sub lega l  l o b s t e r  than non-vented t r a p s ,  e s p e c i a l l y  
when t h e  two ven t s  are l o c a t e d  on the  upper edge of t h e  s i d e  panels.  High 
vented t r a p s  caught more s l i p p e r  l o b s t e r  than low vented t r a p s ,  b u t  fewer 
than  non-vented t r a p s .  

Escape  ven t  r e sea rch  has  shown t h a t  vented t r a p s  ca t ch  more l e g a l  

13. The s tanding  s t o c k  of t h e  ha rves t ab le  popula t ion  of spiny l o b s t e r  
( l e g a l  under t h e  o r i g i n a l  FMP) a t  Necker I s l a n d  w a s  es t imated  t o  be a t  26% 
of i t s  unexploi ted level and a t  57% of i t s  unexploi ted l e v e l  a t  Mar0 Reef. 
This sugges ts  t h a t  Mar0 Reef popula t ion  w a s  probably harves ted  a t  about t h e  
level of maximum s u s t a i n a b l e  y i e l d  and t h a t  a t  Necker I s l and  has  been 
reduced below t h e  level of maximum s u s t a i n a b l e  y i e l d .  

14. The est imated s t and ing  s tock  of sublega l  spiny l o b s t e r  has been 
reduced t o  74% of i t s  unexplo i ted  level a t  Necker I s l and ,  92% a t  Maro Reef, 
and 71% a t  Laysan I s l and ,  bu t  none of t h e  reduct ions  is  s t a t i s t i c a l l y  
s i g n i f i c a n t .  
recru i tment  o r  f i s h i n g  mor t a l i t y ,  then  t h e  r educ t ion  r e p r e s e n t s  a loss t o  
t h e  f i s h e r y .  This s i t u a t i o n  could a l s o  r e s u l t  on o t h e r  i s l a n d s  i f  
m o r t a l i t y  inc reases  and sublega l  l o b s t e r s  
of t h e  ca tch .  

I f  t h e  r educ t ion  a t  Necker were real  and caused by decreased 

become an inc reas ing  propor t ion  

15. A Beverton and Holr model a n a l y s i s  i n d i c a t e s  t h a t  reducing t h e  
minimum s i z e  from 5.1 t o  4.8 cm TW3 a t  Mar0 Reef (and by in fe rence  most 
o t h e r  i s l a n d s  i n  t h e  f i s h e r y )  would reduce t h e  spawning s t o c k  biomass t o  
about  52% of i t s  unexplo i ted  level, which based on t h e  f a c t  t h a t  m a x i m u m  
product ion occurs  a t  a 50% reduc t ion  of t h e  f i s h a b l e  s t o c k  under t h e  
Schaefer product ion model, is probably s u f f i c i e n t  t o  prevent  recru i tment  
over f i sh ing ,  and it would margina l ly  i n c r e a s e  y i e l d .  A t  Necker I s l and ,  
t h e  spawning s tock  biomass is  a l ready  below 50% of i t s  unexplo i ted  level, 
and reducing t h e  minimum s i z e  from 5.1 t o  4.8 cm TW3 would f u r t h e r  reduce 
t h e  s tock.  

16. A record  45 v e s s e l s  were i s sued  permi ts  t o  f i s h  f o r  l o b s t e r s  i n  1985. 
17. A t o t a l  of 22 v i o l a t i o n s  were r epor t ed  f o r  which agents  i s sued  16  
Enforcement Action Reports  and 6 v e r b a l  warnings. 

v 
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Table 1.--Estimated annual sales of spiny and s l i p p e r  l o b s t e r .  
is i n  d o l l a r s  per  pound and ex-vessel revenue is  i n  d o l l a r s .  
of whole animals as is ex-vessel p r i ce .  See text f o r  source of da ta .  

Ex-vessel p r i c e  
Weight is  i n  t e r m s  

Spiny lobster S l i p p e r  l o b s t e r  

Metric Metric No. of No. of 
Year Pounds tons P r i c e  Revenue Pounds t o n s  P r i c e  Revenue vessels trips 

.............................. .............................. 

1977 
197 8 
1979 
19 80 
1981 
1982 
1983 
1984 
1985 

72,000 
45 , 000 

100,000 
328,000 
780,000 
187,000 
203 . 000 
796,000 

1 , 095,000 

30 
20 
50 

150 
350 

80 
90 

3 60 
5 00 

2.90 
3.00 
3.20 
3.40 
3.50 
3.60 
2.91 
2.68 
2.91 

209,000 
135,000 
320,000 

1,115,000 
2,730,000 

673,000 
591,000 

2,346,000 
3,478,000 

-- 
325,000 
704,000 

-- -- -- 
150 1.78 588.000 
320 1.87 1,306,000 

5 14 
2 12 
2 6 
3 12 

10 25 
7 19 
4 19 

11 38 
16 62 
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Table 3.--Annual c a t c h  i n  numbers of spiny l o b s t e r ,  Panu l i rus  marginatus,  
s l i p p e r  l o b s t e r s ,  S c y l l a r i d e s  sp., and kona crab, Ranina ran ina ,  by 
vessels i n  t h e  Northwestern Hawaiian I s l and  f i s h e r y .  FFF = French 
F r i g a t e  Shoals;  L I  = L i s i a n s k i  I s l and ;  NH = Northampton Seamount; PH = 
Pearl and Hermes Reef; SR = St.  Rogatien; MHI = Main Hawaiian I s land .  

~~ 

No. of No. Legal Sublegal Ber r ied  Tota l  To ta l  Rona 
Pear  Area vessels t r i p  sp iny  spiny spiny sp iny  s l i p p e r  c rab  - 
1983 Gardner 

Mar0 
Neeker 

Total  

1984 FFS 
Gardner 
Mar0 
Necker 
Nihoa 
Raita 
MHI 

Tota l  

1985 Brooks 
FPS 
Gar dne r 
Kur e 
L I  
Mar0 
Necker 
Nihoa 
NH 
PH 
Raita 
SR 
Other (1) 
MHI 

Tot a1 

1 
1 
4 

4 

1 
5 
3 

10 
3 
2 
1 

11 

3 
3 
8 
4 
3 
7 

12 
2 
3 
4 
4 
4 
2 
2 

16 

2 
1 

18 

19 

1 
10 
7 

24 
8 
3 
1 

38 

5 
4 

13 
5 
3 

18 
35 
5 
3 
6 
5 
7 
2 
3 

62 

23,686 
27,210 

111,710 

157,606 

266 
174,274 
25 0 , 489 
210,494 
24,174 
7,586 

9 

667,292 

21,486 
10,011 
96,484 
14,159 

36 
359,949 
185,654 

7,949 
110 

49,960 
9,583 

200.054 
186 
421 

956,042 

1,206 
1,426 

48,148 

50,780 

42 
9,059 

20,789 
206,919 

1,531 
137 

2 

238,479 

5,669 
2.462 

15,354 
1,057 

10 
53,874 

212,970 
47 8 

8 
9,659 

644 
42,308 

9 
109 

344.611 

3 6 4  
. 638 
8,710 

9,712 

23 
5,836 

16,329 
40,765 
11,213 

84 
1 

74,251 

4,865 
1,172 

10,289 
2,021 

14 
41,200 
32 . 440 

69 9 
16 

2,252 
295 

33,954 
0 

186 

129,403 

25 , 256 
29,274 

168.668 

218,198 

33 1 
189,169 
287,607 
458,178 
36,918 
7,807 

12 

980,022 

32,020 
13,645 

122,127 
17,237 

60 
455,023 
43 1,064 

9,126 
134 

61,871 
10.522 

27 6,316 
195 
716 

1,43 0,05 6 

2,888 
8,990 

13,732 

25,610 

166 
109,264 
83 , 855 
77,401 
12,993 
1.134 

2 

284,815 

55,843 
5,306 

21 2 , 5 28 
7,396 

8 40 
538,288 
154,464 

6,530 
1,417 

40,466 
5,468 

161 , 030 
25 

241 

1,189.842 

0 
0 
3 

3 

0 
192 
0 

355 
202 
0 
0 

7 49 

1 
10 

141 
2 83 
0 

33 
140 

5 
0 
11 
0 
2 
0 
9 

635 
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Table 4.--Percent of t o t a l  s l i p p e r  and spiny l o b s t e r  i n  
t h e  t o t a l  ca tch  of a l l  l o b s t e r ,  by i s l a n d  and year .  

Year Area 

Tota l  Tota l  
spiny sl i p pe r 

l o b s t e r  l o b s t e r  

1983 

1984 

1985 

Gardner 
Mar0 
Necker 

Tota l  

French F r i g a t e  Shoals 
Gardner 
Maro 
Necker 
Nihoa 
Raita 
Main Hawaiian I s l ands  

Tota l  

Brooks Banks 
French F r i g a t e  Shoals 
Gardner 
Kur e 
L i s  i a n  s k i  
Mar0 
Necker 
Nihoa 
Northampton 
Pea r l  and Hemes Reef 
Raita 
S t .  Rogatien 
Other (1) 
Main Hawaiian I s l ands  

89.7 
73.0 
92.5 

89.5 

66.6 
-63.4 
77.4 
85.5 
74.0 
87.3 
85.7 

77.5 

36.4 
72.0 
36.5 
70.0 

6.7 
45.8 
73.6 
58.3 

8.6 
60.5 
65.8 
63.2 
88.6 
74.8 

10.3 
27.0 

7.5 

10.5 

33.4 
36.6 
22.6 
14.5 
26.0 
12.7 
14.3 

22.5 

63.6 
28.0 
63.5 
30.0 
93.3 
54.2 
26.4 
41.7 
91.4 
39.5 
34.2 
36.8 
11.4 
25.2 

Tot a1 54.6 45.4 
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Table 5.--Monthly ca t ch  ( i n  number) p e r  t rap-night  of spiny l o b s t e r ,  s l i p p e r  
l o b s t e r ,  and kona crab by vessels i n  t h e  Northwestern Hawaiian I s l ands .  
Derived from E'MP-required "Daily Catch Report P e r  S t a t i s t i c a l  Area. If 

~~ 

Catch per  t rap-night  

Legal Sublegal Be r r i ed  Tota l  To ta l  
No. of No. of spiny sp iny  spiny sp iny  s l i p p e r  Kona 

Year Month areas t rap-n ights  l o b s t e r  l o b s t e r  l o b s t e r  l o b s t e r  l o b s t e r  c r ab  * 

1983 Mar. 1 
Apr . 1 
May 1 

J u l y  1 
Aug . 2 
Sept.  " 1 
Oct. 1 
N o v  . 3 
Dec . 1 

June 1 

960 
8,091 
1 , 120 
5 , 205 
800 

14,579 
2.300 
12,000 
25,252 
6,550 

2.19 
1.46 
2.23 
1.83 
2.74 
1.72 
2.42 
2.52 
1.57 
4.39 

1.04 
0.27 
0.85 
0.76 
3.46 
0.23 
1.46 
0.23 
0.67 
2.04 

0.39 
0.11 
0.64 
0.16 
0.46 
0.10 
0.36 
0.12 
0.04 
0.26 

3.61 
1.84 
3.72 
2.75 
6.67 
2.06 
4.24 
2.88 
2.29 
6.69 

0.25 
0.16 
0.46 
0.42 
0.31 
0.15 
0.18 
0.42 
0.49 
0.19 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

Annual 3 7 6,857 2.05 0.66 0.13 2.84 0.33 0.00 

1984 Jan. 
Feb. 
Mar. 
Apr . 
May 
June 
J u l y  
Aug . 
Sept.  
O c t  . 
N w .  
Dec . 

0 
2 
3 
4 
0 
2 
2 
5 
2 
2 
4 
6 

-- 
12.768 
14,658 
53,167 

10,360 
10,090 
66,526 
14,181 
20,180 
40,810 
134,700 

-- 

-- 
1.16 
2.73 
1.79 

1.76 
0.96 
2.29 
2.01 
2.15 
1.85 
1.41 

-- 

-- 
0.74 
1.22 
0.16 

1.73 
0.04 
0.71 
2.90 
0.37 
0.63 
0.47 

-- 

-- 
0.06 
0.18 
0.15 

0.65 
0.63 
0.17 
0.19 
0.10 
0.13 
0.21 

-- 

-- 
1.96 
4.13 
2.10 

4.14 
1.63 
3.17 
5.11 
2.62 
2.61 
2.08 

-- 

-- 
0.36 
1.09 
0.75 

0.57 
0.35 
0.50 
1.04 
0.69 
1.03 
0.83 

-- 

-- 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

-- 

Annual 7 377,440 1.77 0.63 0.20 2.60 0.75 0.00 

1985 Jan. 
Feb. 
Mar. 
Apr . 
May 
June 
J u l y  
Aug . 
Sept.  
O c t .  
Nov . 
Dec. 

3 
3 
6 
10 
9 
5 
4 
10 
9 
9 
4 
8 

18. 106 
27,652 
55,312 
141,393 
51 . 867 
119.655 
111,000 
98,867 
51,877 
174,214 
34,703 
204,816 

0.80 
0.76 
0.80 
0.41 
0.59 
0.74 
1.23 
1.08 
1.48 
1.12 
0.98 
0.74 

0.23 
1.02 
0.55 
0.12 
0.54 
0.30 
0.18 
0.40 
0.63 
0.26 
0.14 
0.29 

0.09 
0.17 
0.07 
0.03 
0.09 
0.11 
0.18 
0.18 
0.19 
0.18 
0.08 
0.07 

L.12 
1.96 
1.42 
0.56 
1.23 
1.16 
1.59 
1.66 
2.29 
1.56 
1.20 
1.09 

0.31 
0.65 
0.87 
1.41 
1.84 
2.60 
1.11 
0.64 
0.35 
0.77 
0.67 
0.73 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

18 1,089,462 0.88 0.32 0.12 1.31 1.09 0.00 Annual 
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Table 6.--Annual f i s h i n g  e f f o r t  and ca t ch  p e r  t rap-n ight  f o r  spiny l o b s t e r ,  
s l i p p e r  l o b s t e r ,  and kona crab  by vessels i n  t h e  Northwestern Hawaiian 
I s l a n d s  by area. Derived from FMP requ i r ed  "Daily Lobs ter  Catch Report p e r  
S t a t i s t i c a l  Area." 

Catch per  t rap-nigh t --____--__-------------_------------------------- 
Legal Sublegal Be r r i ed  Tota l  To ta l  

No. of No. of spiny spiny spiny spiny s l i p p e r  Kona 
Year Area days t rap-n ights  l o b s t e r  l o b s t e r  l o b s t e r  l o b s t e r  l o b s t e r  c r ab  

1983 Gardner 29 
Mar0 36 
Necke r 209 

Tota l  274 

1984 Gardner 192 
Mar0 2 47 
Necker 294 
Nihoa 73 
Others  (2) 14 
MHI 2 

Tota l  822 

1985 Brooks 40 
French 

F r i g a t e  28 
Gardner 245 
Kur e 25 
L i s i a n s k i  3 
Mar0 46 7 
Necker 43 5 
Nihoa 28 

r( Nor thampt on 3 
Pear l  and 

Hemes 104 
Raita 28 
St .  

Rogatien 213 
Other (1) 2 
MHI 32 

Overa l l  1,653 

12,916 
16,150 
47,791 

7 6,857 

102,099 
142,973 
97,509 
23,871 
10,938 

50 

37 7,440 

30,428 

15,026 
163,038 
15,728 
1,265 

371,854 
21 1,2 43 
13.405 
1,330 

65 907 
11,869 

180,711 
49 8 

7,160 

1,089,462 

1.83 
1.38 
2.34 

2.05 

1.71 
1.75 
2.16 
0.01 
0.72 
0.18 

1.17 

0.71 

0.67 
0.59 
0.90 
0.03 
0.97 
0.88 
0.59 
0.08 

0.76 
0.81 

1.11 
0.37 

0.88 

0.09 
0.09 
1.01 

0.66 

0.09 
0.15 
2.12 
0.06 
0.02 
0.04 

0.63 

0.19 

0.16 
0.09 
0.07 
0.01 
0.14 
1.01 
0.04 
0.01 

0.15 
0.05 

0.23 
0.02 

0.32 

0.03 
0.04 
0.18 

0.13 

0.06 
0.11 
0.42 
0.47 
0.01 
0.02 

0.20 

0.16 

0.08 
0.06 
0.13 
0.01 
0.11 
0.15 
0.05 
0.01 

0.03 
0.02 

0.19 
0.00 

0.12 

1.96 
1.50 
3.53 

2.84 

1.85 
2.01 
4.70 
1.55 
0.74 
0.24 

2.60 

1.05 

0.91 
0.75 
1.10 
0.05 
1.22 
2.04 
0.68 
0.10 

0.94 
0.89 

1.53 
0.39 

1.31 

0.22 
0.56 
0.29 

0.33 

1.07 
0.59 
0.79 
0.54 
0.12 
0.04 

0.75 

1.84 

0.35 
1.30 
0.47 
0.66 
1.45 
0.73 
0.49 
1.07 

0.61 
0.46 

0.89 
0.05 

1.09 

0.00 
0.00 
0.00 

0.00 

0.00 
0.00 
0.00 
0.01 
0.00 
0.00 

0.00 

0.00 

0.00 
0.00 
0.02 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
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Table 7.--Composition of t h e  ca t ch  i n  terms of v a r i o u s  spec ie s  and c a t c h  
c a t e g o r i e s  by i s l a n d  w i t h i n  year .  

Tota l  sp iny  Legal sp iny  
t o  t o t a l  t o  l e g a l  Legal t o  Sublegal t o  Ber r i ed  t o  

Year A r e a  s l i p p e r  s l i p p e r  t o t a l  spiny t o t a l  spiny t o t a l  spiny 

1983 Gardner 
Mar0 
Necker 

Tota l  

1984 French F r i g a t e  
Gardner 
Mar0 . 
Necker 
Nihoa 
Raita 
MHI 

Total  

1985 Brooks 
French F r i g a t e  
Gardner 
Kur e 
L i s  i a n s k i  
Mar0 
Necker 
Nihoa 
Northampton 
P e a r l  and 

Hemes 
R a i t a  
St .  Rogatien 
Other (1) 
MHI 

s 

Tota l  

8.75 
3.26 
12.28 

8.52 

1.99 
1.73 
3.43 
5.92 
2.84 
6.88 
6.00 

3.44 

0.57 
2.57 
0.57 
2.33 
0.07 
0.85 
2.79 
1.40 
0.09 

1.53 
1.92 
1.72 
7.80 
2.97 

1.20 

8.20 
3.03 
8.14 

6.14 

1.60 
1.59 
2.99 
2.72 
1.86 
6.69 
4.50 

2.34 

0.38 
1.89 
0.45 
1.91 
0.04 
0.67 
1.20 
1.22 
0.08 

1.24 
1.75 
1.24 
7.44 
1.75 

0.80 

0.938 
0.929 
0.662 

0.722 

0.804 
0.921 
0.871 
0.459 
0.655 
0.972 
0.750 

0.681 

0.671 
0.734 
0.790 
0.821 
0.600 
0.791 
0.431 
0.871 
0.821 

0.807 
(9.911 
0.724 
0.954 
0.588 

0.669 

0.048 
0.049 
0.285 

0.233 

0.127 
0.048 
0.072 
0.452 
0.041 
0.018 
0.167 

0.243 

0.177 
0.180 
0.126 
0.061 
0.167 
0.118 
0.494 
0.052 
0.060 

0.156 
0.061 
0.153 
0.046 
0.152 

0.241 

0.014 
0.022 
0.052 

0.045 

0.069 
0.031 
0.057 
0.089 
0.304 
0.011 
0.083 

0.076 

0.152 
0.086 
0.084 
0.117 
0.233 
0.091 
0.075 
0.077 
0.119 

0.036 
0.028 
0.123 
0.000 
0.260 

0.090 
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Table 8.--Composition of t h e  ca t ch  i n  t e r m s  of v a r i o u s  spec ie s  and ca t ch  
c a t e g o r i e s  by month w i t h i n  year .  

Tota l  spiny Legal sp iny  
t o  t o t a l  t o  l e g a l  Legal t o  Sublegal t o  Ber r i ed  t o  

Year Month s l i p p e r  s l i p p e r  t o t a l  spiny t o t a l  spiny t o t a l  sp iny  

1983 3 
' 4  

5 
6 
7 
8 
9 
10 
11 
12 - 

1984 11 
2 
3 
4 

6 
7 
8 
9 
10 
11 
12 

15 

1985 1 
2 
3 
4 

I 5 
6 
7 
8 
9 
10 
11 
12 

14.458 
11.239 
8.035 
6.614 

21.792 
14.102 
24.025 
6.844 
4.714 

34.579 

-- 
5.452 
3.744 
2.808 

7.238 
4.633 
6.341 
4.982 
3.805 
2.544 
2.525 

3.616 
3.017 
1.632 
0.393 
0.667 
0.444 
1.430 
2.. 604 
6.559 
2.019 
1.809 
1.494 

-- 

8.750 
8.902 
4.821 
4.405 
8.939 
11.789 
13.704 
6.001 
3.240 
22.690 

-- 
3.226 
2.491 
2.395 

3.082 
2.727 
4.575 
1.962 
3.124 
1.802 
1.706 

2.584 
1.173 
0.920 
0.287 
0.323 
0.284 
1.106 
1.692 
4.223 
1.444 
1.478 
1.012 

-- 

0.605 
0.792 
0.600 
0.666 
0.410 
0.836 
0.570 
0.877 
0.687 
0.656 

-- 
0.512 
0.660 
0.853 

0.426 
0.589 
0.721 
0.394 
0.821 
0.709 
0.676 

0.715 
0.389 
0.564 
0.730 
0.484 
0.639 
0.773 
0.649 
0.644 
0.715 
0.817 
0.678 

-- 

0.288 
0.149 
0.229 
0.276 
0.519 
0.113 
0.345 
0.080 
0.294 
0.305 

-- 
0.378 
0.296 
0.078 

0.418 
0.027 
0.224 
0.568 
0.140 
0.240 
0.224 

0.208 
0.523 
0.384 
0.215 
0.439 
0.263 
0.111 
0.241 
0.273 
0.168 
0.118 
0.262 

-- 

0.107 
0.059 
0.171 
0.058 
0.071 
0.048 
0.085 
0.043 
0.018 
0.039 

-- 
0.031 
0.044 
0.069 

0.156 
0.385 
0.054 
0.038 
0.039 
0.051 
0.101 

0.077 
0.088 
0.052 
0.055 
0.077 
0.098 

0.109 
0.083 
0.117 
0.064 
0.060 

-- 

a.116 

'No landings.  
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Table 9.--Equivalent e s t ima tes  of TW1. TW2, TW3, and t a i l  weight 
v e r s u s  carapace l eng th  (a) for spiny l o b s t e r .  T a i l  width esti- 
mates were der ived from Skillman (see  t e x t  foo tno te  2 )  whi le  t a i l  
weight estimates were der ived  from Uchida e t  a l .  (1980) .  

Twl-ADJ T a i l  weight T a i l  weight Tw2 Tw3 Tw3 
CL Necker m a l  e female female female M and F 
CM female grams ounces grams ounces cm c m  c m  

8.25 5.3 152 5.3 189 6.6 5.4 5.6 5.4 
8.1 5.3 146 5.1 180 6.3 5.3 5.5 5.4 
8.0 5.2 142 5.0 174 6.1 5.3 5.4 5.3 
7.9 5.1 138 4.8 168 5.9 5.2 5.4 5.2 
7.8 5.1 134 4.7 162 5.7 5.2 5.3 5.2 
7.7 5.0 130 4.6 156 5.5 . 5.1 5.2 5.1 
7.6 5.0 127 4.4 151 5.3 5.0 5.2 5.1 
7.5 4.9 123 4.3 145 5.1 5.0 5.1 5.0 
7.4 4.8 119 4.1 140 4.9 4.9 5.1 4.9 
7.3 4.8 116 4.0 135 4.7 4.9 5.0 4.9 
7.2 4.7 112 3.9 130 4.5 4.8 4.9 4.8 
7.1 4.7 109 3.8 125 4.4 4.7 4.9 4.8 
7.0 4.6 105 3.7 120 4.2 4.7 4.8 4.7 
6.9 4.5 102 3.6 115 4.0 4.6 4.7 4.6 
6.8 4.5 99 3.4 111 3.9 4.6 4.7 4.6 
6.7 4.4 95 3.3 106 3.7 4.5 4.6 4.5 
6.6 4.4 92 3.2 102 3.6 4.4 4.6 4.5 
6.5 4.3 89 3.1 98 3.4 4.4 4.5 4.4 
6.4 4.2 86 3.0 94 3.3 4.3 4.4 4.4 
6.3 4.2 83 2.9 90 3.1 4.3 4.4 4.3 
6.2 4.1 80 2.8 86 3.0 4.2 4.3 4.2 
6.1 4.1 77 2.7 82 2.9 4.1 4.2 4.2 
6.0 4.0 7 4  2.6 7 8  2.7 4.1 4.2 4.1 
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Table 10.--Reported i n t e r a c t i o n s  wi th  endangered s p e c i e s  
i n  t h e  Northwestern Hawaiian I s l a n d s  l o b s t e r  f i s h e r y .  

Ind iv idua l s  ............................... 
I s l and  1 2 3 4 

Monk seals observed in  stat ist ical  area 

Brooks 
French F r i g a t e  
G a r  dn e r  
L i s i a n s k i  
Maro 
Necker 
Northampt on 
St. Rogatien 

2 
5 
5 
1 
2 

1 
7 

33 2 0 

Honk seals observed in vicinity of fishing gear 

Brooks 6 
French F r i g a t e  4 

l3 Gardner 
Mar0 1 
Necker 7 
S t .  Rogatien 8 3 

Monk seals observed preying on released lobster 

French F r i g a t e  3 
St. Rogatien 3 

Turtles observed in stat ist ical  area 

French F r i g a t e  2 
Necker 1 

Turtles observed in  vicinity of fishing gear 

Necker 3 

3 
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Table 11.--Permit and vessel a c t i v i t y  i n  spiny l o b s t e r  f i s h e r y .  
~~ 

Trap ca r ry ing  Average t r a p  
P e r m i t s  Active capac i ty  of c a r r y i n g  capac i ty  of 
i s sued  v e s s e l s  a c t i v e  vessels a c t i v e  vessels 

1983 14  4 1 , 200 
1984 19  11 5,240 
is85 45 1 6  12,250 

300 
47 6 
703 

* Table 12.--Violations of spiny l o b s t e r  r egu la t ions  1985. 
CG = Coast Guard. and EAR = Enforcement Action Report. 

V io la t ion  Action 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 

F a i l u r e  t o  r e p o r t  24 h i n  advance 
F a i l  t o  r e p o r t  sale of l o b s t e r  
Retent ion of 13  s h o r t s ,  8 b e r r i e d  
Reten t ion  of 50 s h o r t s  
Retent ion of 19 s h o r t s  
Reten t ion  of 1 shor t .  1 b e r r i e d  
F a i l  t o  keep accu ra t e  l o g s  
F a i l  t o  keep a c c u r a t e  l o g s  
F ish  wi thout  1 icense  
F ish  wi thout  l i c e n s e  (CG case)  
F ish  wi thout  l i c e n s e  (CG case)  
Reten t ion  of 4 s h o r t s  (CG case)  
Retent ion of 5 s h o r t s  (CG case)  
Reten t ion  of 10 s h o r t s  (CG case)  
Retent ion of 69 s h o r t s  
Reten t ion  of 19 s h o r t s  
F a i l  t o  r e p o r t  24 h i n  advance 
F a i l  t o  keep accu ra t e  l o g s  
Retent ion of 2 s h o r t s  
F a i l  t o  r e p o r t  24 h i n  advance 
Retent ion of 4 s h o r t s  
Retent ion of s h o r t s  and b e r r i e d  

EAR i s sued  
EAR i s sued  
EAR i ssued  
EAR i s sued  
EAR i s sued  
Verbal warning 
Verbal warning 
Verbal warning 
EAR i s sued  
EAR i s sued  
EAR i s sued  
EAR i s sued  
EAR i s sued  
EAR i s sued  
EAR i s sued  
EAR i s sued  
EAR i s sued  
EAR i s sued  
Verbal warning 
Verbal warning 
Verbal warning 
EAR i s s u e d  
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Figure 1.--Estimated annual landings/sales of spiny and slipper lobster in 
the Northwestern Hawaiian Islands fishery, 1977-85. 
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Figure 2.--Revenue for spiny and slipper lobster in the Northwestern 
Hawaiian Islands fishery for 1977-85. - 
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Figure 3.--Revenue of spiny lobster by product type in the Northwestern 
Hawaiian Islands fishery for 1977-85. 
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Figure  4.--Average annual  landing  s t a t i s t i c s  f o r  s l i p p e r  l o b s t e r  f r o z e n  
ta i ls  f o r  1984 (N = 7)  and 1985 (N = 1 9 ) .  
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Figure 6.--Percent of the Northwestern Hawaiian Islands catch by 
species category for 1983-85. 
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Figure 8.--The number of vessels landings seasonally for the 
Northwestern Hawaiian Islands fishery in 1983-85. 
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Figure 9.--The number of trap-nights fished seasonally for the  
Northwestern Hawaiian Islands fishery in 1983-85. 
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sp iny  l o b s t e r  and t o t a l  s l i p p e r  l o b s t e r  i n  t h e  Northwestern 
Hawaiian I s l a n d s  f i s h e r y  . 
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