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B l u r  war e h a u  

I S e r i o l .  1 r l . a  brar im)  

(a:) O v e r v i e w  

T h i s  p a p e r  is a c o m p i l a t i o t i  32f d a t a  p r e s e n t e d  t n  ttie 
1985, 1986 a n d  1987 stocl-::  assessritent r i t ee t i t i g s  w i t h  catct-1 d a t a  
u p d a t e d  t o  December 1986 f o r  t h e  d ~ m e s l i c  f i s h e r y ,  a n d  t o  ttie e n d  
n f  ttie 1 9 8 5 / 8 6  f i s h i n g  y e a r  f o r  t h e  d e e p w a t e r  f i s h e r y .  

CF'UE d a t a  frorib d o r i ~ e s t i c  g i l l - t i e t s  frorit 1983-1'386 is i t i c l u d e d  
a n d  c o n t i n u e s  t o  show a d e c l i n e .  

B.- r t - a u s e  t h e  t a r g e t  t r a w l  f i s h e r y  f o r  b l u e  ware t iou ,  b u t t i  
do r i~ t?s t i c  a n d  d e e p w a t e r ,  is r e l a t i v e l y  small t h e  CF'UE d a t e ?  is nnf 
d o u b t f u l  v a l u e  b u t  is i t i t l u d r d  f o r  area F o n l y  1:frorn 1 '378/79 t o  
1 9 6 3 / 8 4  f istii rig y e a r s : ) .  No t r e n d s  a re  d i s c e r n a b l e .  

A l s o  i n c l u d e d  a r e  t i ~ t e s  mi t h e  b i o 1 o g i e : a l  i t i f o r r i m t i o n  
a v a i l a b l e .  

The  e v i d e n c e  p r e s e n t e d  b y  J o n e s  b H u r s t  (1988) i n  t h e  b l u e  
w a r e h o u  p a p e r  a t  t h e  1 9 8 7  TAC r i ~ e e t i t i g s ,  r ecommending  a r e d u c t i o n  
i t i  q u o t a  f ror i~  3000 t o  1 0 0 0  t i n  OMA 3 is SC i 11 val. i d .  

( b ) .  D e s c r i p t i o n  o f  ttie f i s h e r y  

B l u e  i n r  coriiritoti) w a r e h o u  are  a r i w d e r a t e l y  f a s t  g r o w i n g  
s r h n o l  i n g  s p e c i e s ,  a v e r a g i  tig .4i:) - 60rrin i n  l e n g t h  a n d  r r a i : h i t i g  a 
m a g i r i , ~ . i r i ,  o f  a b o u t  75cri1. Ttie f i s h  is cornmot1 a r o u n d  t h e  Sn:a~.~tti 
I s l a n d  a n d  lower N o r t h  I s l a n d ,  b u t  o c c u r s  p a t c h i l y  a l c ~ n g  t h e  
roast o f  t h e  Nur t t i  I s l a n d  t o  a b o u t  37 S. T h e  s p e c i e s  a l s o  u c r u r s  
i n  s o u t h  A u s t r a l i a  (McD~~wal  l 1 '381) .  

WG1l i t i g t n n  l a n d i n g s  made u p  ttie bi l l  k o f  ttie n a t i o n a l  c a t c h  
clti t i  1  t h e  196Os,  a n d  We1 1  i t i g to t i  a l s o  h a s  the l o n g e s t  c o n t i n u o u s  
s i r  i e s  n f  bll-le waret iou l a t i d i  rigs w i t h - r e c 8 1 ) r d s  b e g i n n i n g  j. n  1936. 
Thir; f i s h e r y  w a s  a1r iu :bs t  e t i t i r e l y  a n & t  f i s h e r y  ~ ~ n t ' i l  t h e  1960's 
whi-ti, wj. t t i  t h e  adver i t  o f  t h e  h i g h  op$ti i t ig  bctttorit t r a w l ,  t r a w I  i n g  
b e g a n  t o  t a k e  a riia.jmr p a r t  o f  t h e  c a t c h  ( t a b l e  1 ) .  L a n d i n g s  i t 1  

We1 1 i t i g t n . i  h a v e  f l u c t u a t e d  w i t h  p e a k s  i n  1'337, 1 9 5 9  a n d  1'378. 
Whether  t l i e  f 1 1 . l c t u a t : i o t i  r e f l e c t  a t - r d n c t i o t i  i n  a v a i  l a b i  i i t y  o f  
ttie f i s h ,  an  a b t 2 r r a t i o t i  c a u s e d  by t h e  r e l a t i v e l y  sri~a1.l  qi.mtiti l ; ie.-  



i t ivol .  v d ,  r~l; a c t ia t igr  i n  t h e  f  i s h i i i g  p a t t e r n s  is unknown. 
A1 thoug t i  Shur i tov  it: a 1  . i  1'381 1  s t a t e d  t h a t  b l u e  w a r e h o u  c a t r h e s  
were r e l a t e d  t~n  water temperature, i t  is more  l i k e l y  t h a t  t h e  
drc:qi i n  Well.i . t igtnti  l a t - i d i n g s  i t ?  t h e  1360's w a s  d u e  t o  t h e  IChatharn 
I s l a n d s  c r a y f i s h  bctoril from 1'365-1'375. Na c c w r r l a t i o t i s  h a v e  b e e n  
foutid be twee t i  b l u e  wat-efiou c a t r h e s  a n d  c l i m a t e  CJoties i3386!. 

The  peal-: c a t c h  f o r  W e l l i n g t o n  w a s  i n  1'378, a n d  f o r  t h e  
d o m e s t i c  f i s h e r y  i n  1.981. ( t a b l e  I . ,  f i g u . r e  1:). 

C a t c h e s  o f  i I : e n t r o l o p h i d a e  ( w a r r h o u s )  by  f o r r i g t i  l i c r t i c e d  
(FLV) a n d  f o r e i g n  c h a r t e r e d  v e s s e l c ,  I:FCV1 were n o t  r r p % c * r t e d  b y  
s p e c i e s  p i - i w  t t u  1378/73 a n d  i t  is i m p o s s i b l e  t t x  d e t e r m i t i e  how 
niurh b l u e  w a r e h o u  w a s  c a u g h t .  T h e  o n l y  area w i t h  a s i z a b l e  
w a r e h o u  f i s h e r y  is area F, p a r t i c u l a r 1  y t h e  So la t ide '  C o r ~ i d o r  i n  
s p r i n g .  C a t c h e s  w i t t i i n  t h e  EEZ p e a k e d  i n  1 '383/64 as a n  o v e r f l n w  
e f f e c t  o f  t h e  i n t r o d u c - t i m i  ncjf a d e e p w a t e r  p o l i c y ,  w i t h  ribore 
e f  f r i r t  b e i n g  p u t  intan r,catctii i ig ~ t t i r e s t r i r t e d  s p r i l i ~ . s  i :Hurst  1985) 
a n d  h a v e  s i n c e  d e c l i n e d  ( t a b l e ? ;  2 , 3 ) .  The  Sol mirier C o r r i d o r  w a s  
# c l o s e d  t o  FLV's at-,d FlZ'V's frorm 1st O c t o b e r  1 9 8 5 .  

~ Z u r r e n t  TAC: a n d  riemageri~etit b o u n d a r i e s :  

Area QMA:% G a z e t  t e d  1 '386/87 
TAC: i t )  c a t c h  CQMB#:) 

K e r  madec 
Auc k la t id  
C e n t r a l  - -Eas t  
C e n t r a l  -West 
Ctial  l e n g r r  
S u u t h l a n d  + S o u t h - e a s t  

+ S u b - A t i t a r r t  i c 

:C - Qurcta ritatiageriient a r e a  f o r  1-JAF:. 
# = Q u o t a  ritatiage~.i~etit r e p o r t s  ( t h e s e  a r e  p r n v i s i o t i a l  cml y:l. 

( c )  Rev iew o f  t h e  l i t e r a t u r e  

The  taxotiority o f  t h e  c e r i t t - r j l o p h i d s  f o u n d  i n  - t h e  N e w  Z e a l a t i d  
r e g i o n  i s  d e a l t  w i t h  b.y Mc-Dowall (1'381:l. 

D a t a  crti h i s t o r  i r a l  cluri~c-vt i c  l a n d i  ngc, h a v e  b e e n  pub1 i s h e i j  i n  
t h e  pi-6-1 i r i ~ i n a r y  d r a f t  b a r k g r n u n d  p a p e r s  f o r  t h -  e f i - -  b h e r i e s  
roanagement p l a n s  f o r  t h e  A ~ t c k l a t i d ,  C w i t r a l  , S o u t h e r n ,  3nd 
C h a l l  e t i g e r  FMA's ! F : e f e r e t i r e  c o p i  tr.s a r e  l o d q c d  i t l  th;:. MAFf i sfi 

1 i b r a r y : I .  



Data on  tt1.r- h i s t o r y  o f  th-1. f i s h e r y ,  b i o m a s s  ei : t i r imtes,  a n d  
p o s s i b l e  s t o c k s  w e r e  g i v e n  by tft . trst  1:1'385> a n d  u p d a t e d  b y  J o n e s  P. 
Hui.st  ( 1 9 8 6 5 .  Ages  b a s e d  on  s c a l e  r e a d i n g s  a re  p r o v i d e d  by Tsavtr-v 
(:1971) a n d  p r e l i r i t i t i a r y  d a t a  on a g e  f rom o to l i t t i s  is p r - '  16vi . d e d  b y  
J o n e s (  19863). Rc,bertsot i  1'375, 138C13 d e s c r i b e d  t h e  e g g s  a n d  g i v e s  
spawti i  tig i n f o r r i t a t i o n ;  G a v r i l o v  :< Marki  tia (1979:l p r o v i d e  
i t i  f o r m a t i o n  on  f e e d i  rig, a n d  F e n a u g t i t y  & H a g l e y  ( 1 3 8 1  :I p r o v i d e  
i n f n r m a t i  a n  on  1.etigtt-t f r e q u e t i c i .  es ,  f e e d i  tig a n d  s p a w n i n g .  T h e  
r f  f e c t s  n f  water t e m p e r a t u r e  on  a b u n d a n c e  a re  d i s c u s s e d  by  
Shut i tcw et  dl. . (: 1 9 8 1 )  a n d  J o n e s  11'366) . 
11. Review o f  ttie f i s h e r y  

l a )  C a t r h / e f  f o r t  d a t a  

F-  1-8 t - t h e  dosi ,c .s t ic  f i s t l r r y  t h e r e  is no way o f  S e p a r a t i t l g  u u t  
v e s s e l s  w h i c h ,  w h i l e  n o t  s p e c i  f i c a l  l y  f i s h i n g  for  ware t iou ,  
t i e ~ e r t h e l  ess icaugtit  rite atid t h e r e f o r e  h a v e  a r e l a t i v e l y  low 
c:atrti fmr t h e  e f f o r t  i n v o l v e d .  

I n  J o n e s  (1 '36C>,  a c o r i ~ p a r i s o t i  o f  r a t c h e s  by  g i l l  n e t ,  froria 
a l l  a reas  cori ,bi t ied,  fi-oril v t r - s s e l s  l a n d i n g  ovet- o n e  t o n n e  uf  
waret iou p e r  atitluro sticnwc-d a d e c l i n e  i v r  c a t c h  f r o m  1983 t o  1985. 
T h e s P  d a t a  h a v e  b e e n  u p d a t e d  i n  f i g u r e  2 a n d ,  g i v e n  t h e  s e a s o n a l  
n a t u r e  suf t h e  f i s h e r y  arid t h e  e f  f e c t s  ,of t h e  TTD s c h e r i ~ e  on  
nurijbers o f  f i s h e r r i ~ e t i  (as  i t i d i c a t e d  b y  a r e d u c t i o n  i t i  n e t  l e n g t h  
o f  o v e r  50% b e t w e e n  1 9 8 4  a n d  196C:), i t  is p r o b a b l e  t h a t  t h e  
c h a n g e  i n  CFUE r e f l e c t s  c h a n g e s  i n  ttie f i s h e r y  rattier t h a t i  i n  ttie 
a v a i l a b i l i t y  o f  t h e  f i s h .  

The  o n l y  area of t h e  EEZ w h i c h  s u p p o r t e d  a s i z a b l e  b l u e  
ware t iou  t a r g e t  t r a w l .  f i s h e r y  w a s  area F. T h e  q u a n t i t y  o f  ware t inu  
t a r g e t e d  f o r  & x c e e d r d  500 t m i l  y  i n  1982/63 a n d  1 '383/84 (556 t 
a n d  8633 t r e s p e c t i v e 1 y : l  a n d  thi-- d a t a  d o  n o t  t h e r e f o r e  p r o v i d e  a 
g o o d  s e r  i. es f o r  CPUE a n a l y s i s .  

Sorife CPUE d a t a  f u r  v e s s e l s  w o r k i n g  i n  area F u p  t o  1 9 8 2 / 8 4  
( t a b l e  4 )  was prr:nvided b y  J o n e s  1: 1.91361, whu c o n c l u d e d  ttiat t a r g e t  
eratc~ti rater; a p p e a r e d  t a  b e  low,  c o r i ~ p a r r d  t o  o t h e r  s p e c i e s  i n  thtr. 
a r e a  h ~ r t  d i d  n o t  a p p e a r  t o  b e  d e c l i n i n g .  

( b  5 O t h e r  i tl forriaat i o n  

C a t c h e s  b y  F i s h e r i e s  Manageriten-l; Area f o r  1384-863 are  shown 
- i n  f i g u r e  3 .  I n  1 9 8 6  wareholu were c a u g h t  a r o u n d  N o r t h l a n d ,  t h e  
N a u r a k i  Gul. f - atid t h e  Chatharit I s 1  a t i d s  . s u g g e s t  i n g  t h a t  i n  t h a t  y e a r  
b l u e  warehou '  h a d  a more- r io t - ther t i  d i s i f r i  b u t  i o n  t h a t i  i n  t h +  p e r i o d  
19E3-- 1'385. 

, : - a t r t  1 4  i t - , f - - -  t.<r iimt i o n  %.bows t h a t  t t i r r e  is a 
w i t i t e r ; s p r i t i g  f i s h e i - y  for  warr.ti~xt i n  ar*?a 40 atid 1 4  ( N e w  F l  yrimuth 
s,nd t i o r t t i  W a i r a i - q c 4 : I ;  ~ k '  sn.rrilri tri  f i s h e r y  w i t h  a srita1.l. a u t u r m  peal.:: 



i t ?  a r e a  16 (We1 l i t i g t ~ t i : ]  , a n d  a surilri lei-;ai.tt~~ri~ti .fistjt?i-y i  t i  a i - r , ~ s  1 8  
a n d  22 (t::ai.l.::oura , ._;%st c o a s t  S~:~cttti I s l a n d )  . 
Area 33 ( w e s t  r u a s t  S r u t t i  I s l a n d : ]  h a s  a f i s h e r y  i n  
a u g u s t  / s e p t e m b e r  w h i c h  p i c k s  up a g a i  ti  i t i  suri~rirer . The  f i s t i e r y  j. t i  

Tasri~ati Hay (area 383 is a l so  a suriomer o n e  ( f  i g u r e s  4,511. 

T h e r e  is p t - o b a b l y  a m i g r a t i o n a l ,  rimvemetit o f  b l u e  waret iou t o  
e x p l  aiti t h e s e  p a t t e r n s .  

,-. . .. r , r a s o n a l  c a t c h  d a t a  f o r  ttie l i c e t i c e d  a n d  c h a r t e r e d  ~ e s s e 1 . s  
showrs t h a t  t h e  f i s h e r y  is a surimer o n e  w i t h  t h e  r ~ i a j c w i t y  o f  t h e  
c a t c h  b e i n g  t a k r t i  b y  t h e  c h a r t e r  v e s s e l s .  T h e  1 9 6 5 / 6 6  s e a s o n  w a s  
l a t e r  t h a n  i n  1983/84 or 1 3 8 4 / 8 Z  a n d  i n c l u d e d  s i g t i i  f  i c a t i t  
q u a n t  % t ies f rom area  T; ( f u r  w h i c h  area c a t ~ h e s  hav:? t in t  ti!.:rieded 
IOCI t  s i n c e  t h  EEZ #was d e c l a r e d ) ,  b u t  n o t  area E ( a l  wh ich  i n  t h e  
p a s t  h a s  p r o v i d e d  i - eas8 , t i ab le  c a t c h e s  ( f i g u r e s  C , 7 > .  

0:) Maori a n d  r e c r e a t i o n a l  f i . s t i i  ng  p a t t e r n s  

T h e  i - e c r r a t  i o n a l  f i s h e r  I. es . su rvey  4 i n w s  t h a t  b l u e  warehou  
arc .  ticst <:ori~rit~tily c a u g h t  b y  r e c r e a t i ~ r m a l  fi.stierri,eti. 

111 .  R e s e a r c h  

N o  s t c ~ l ; :  b o u n d a r i e s  are  kni:,wti, h o w e v e r ,  Hurst ;  (1365:) a f t e r  
c o t i s i d e r  i ng  knowti spawt i i  tig g r n c t n d s  a n d  s e a s o n a l  f  i s h i  tig p a t t e r n s ,  
s u g g e s t e d  t h a t  t h e r e  were p i - o b a b l y  two s t o c k s :  a c e n t r a l  a n d  a 
s o u t h e r n  s t o c k .  

A l o w  p r i o r i t y  t a g g i n g  programrire i n  1984- w a s  c a r r i e d :  o u t  i n  
c o n . j u t i c t i o t i  w i t h  b a r r a c n u t a  s u r v e y s ,  a n d  a150 w i t h  t h e  
c o o p e r a t  i o n  o f  l o c a l  g i  1 l tirt fj. stierriten. J u s t  o v e r  100 f i s h  w e r e  
t a g g e d  i n  a n  e f f o r t  to=> d e t i z t  - ~ t ~ r v e r i ~ e t ~ t s  o f  f i s t i ,  b u t  t h e r e  h a v e  
b e e n  n o  r e t u r t i 9 .  

(b)  Review o f  r e s o u r c e  s u r v e y s  

T h e r e  h a v e  b e e n  n o  r e s o u r c e  s u r v e y s  t a r g e t e d  p r  iritar i l y  a t  
b l u e  wai-ehuu b u t  s u r v e y - ?  t a r g e t  i n g  o t h e r  s p e c i e s  dr. p r o v i d e  s o m e  
b i o m a s s  estiritates frorit w h i c h  y i e l d  f 2 g u r e s  c a n  b e  d e r i v e d  (see 
later d i s c u s s i o t i : ~  . 

S t r u i b :  & B r a y  < I 9 7 3 1  n o t e d  a s i g n i  f i r a n t  'p .:: 0.00~:r  d e c l i n i +  
i n  ariaateui- g i l l  n e t  c a t c h e s  o f  w a r e h o u s  i n  ttie N a r l b n i - n u g h  S o u n d s  
ov+?r t h e  p e r i o d  1971-1978.  

D a t a  from ttie dor i t e s t j c  s t a t  i s t i c s  s u g g e s t  a de,:I itie i n  



11fvc.i.al1 c a t c h  betwil-en 1981 a n d  1'335 w h i c h  c t x ~ l d  b e  r e l a t e d  t o  
i n c r e a s i n g  c a t c h e s  by  i:letr.pwater ve!zr-jr1.s i t i  t h e  s o u t h e r n  a r e a ,  b u t  
~ c c u l d  a l s o  b e  d u e  t o  a r e d i r e c t i r m  ocsf e f f o r t  ( e . g .  o r a n g e  r m q h y )  
)or a  d e c l i n e  i n  a b u n d a n c e .  T h e r e  waf? a s l i g h t  i r i tpruveri~ent  i.ti t h e  
1986 c a t c h  acwer ttie 1'305 l e v e l  b u t  t h i s  w a s  ~ i t i l  y  d u e  t c 1 8  i n c r e a s e d  
r a t c l i e s  i n  Tasman Bay,  o f f  I ' i ishnrt ie ,  a n d  i n  t h e  t i ~ i r t h  c?f t h e  
N o r t h  I s l a n d .  On1 y  t h r e e  d m i t e s t i c  a r e a ? ?  ~ e c n r d e d  i n r r e a s e s  ,of 
o v e r  cane t ~ m n e  i n  1.986. 

( c )  O t h e r  s t u d i e s  

Agr i . t i g /g rowth :  
"L6.t-agtti a t  a g e ' '  r e s ~ l t s  fr t i r i~  mit tits c ~ f  ~ h e ~ l i :  r i r , g s  h f  a b c u t  

300 o t o l i t h s  a r e  g i v e n  i n  Jc tnes  i1 '366) a n d  a r e  coi i tpared  w i t h  
l e n g t h s  bacl.:: c a l c u l a t e d  b y  T s a r e v  (1971) front  t h e  checl.:: r i n g s  
p r e s e n t  #:?ti s c a l e s  o f  o v e r  3700 f i s h .  These. d a t a  s u g g e s t  t h a t  
f i s h  ,of 4Ocni a re  b e t w e e r ~  4 atid 5 y e a r s  o f  a g e ,  r e a c h i n g  7-8 y e a r s  
1:tf a g e  a t  a l e n g t h  o f  5 0 ~ : r i l .  

f e e d i n g :  
Gavr i 1  o v  ?: Mat-kitla i1979) r e p o r t e d  t h a t  S. b r a m a  

ri ,acrnplatii : : toti  ea ter ,  l i v i n g  p r i r i m r i l y  ian t h e  t u n i r a t e  
t h e  s a l p  a n d  t h e  e u p h a u s i d  N y r t  i p h a t i e s .  Graham 
r e c o r d e d  tha-l;  b l u e  w a r e h o u  a l s u  e a t  sri~all f i s h e s ,  s h e  l l f i s t i ,  
r r  a b s  a n d  o s . t r a c o d s .  T h e  p r r d o r s ~ i  na t i t  faced f o u n d  b y  N e w  Z e a l  a n d  
F i s t l e r i e s  s t a f  f  tias beet i  s a l p s ,  t u t i i r a t e s  a n d  Munida  ( F e n a u g h t y  % 
B a g l e y  1'381, J o n e s  1'386) 

l e n g t h  f r e q u e n c y  d a t a :  
L e n g t h  f r e q u e n r i e s  by  a r e a  a n d  t irile o b t a i n e d  f rom t h e  

W .  J . S r n t t  t rawl  s u r v e y  r m  t h e  West C o a s t  S o u t h  I s l a n d  h a v e  b e e n  
p u l ~ l  i s h e d  (Fet-iaugtity & B a g l r y  1981). T h e r e  is a l s o  a m o d e r a t e  
amount  o f  l e n g t h  f r e q u e n c y  d a t a  a r c u m u l a t e d  f rom a v a r i e t y  o f  
s o u r c e s  a t  F W  w h i c h  h a v e  n o t  b e e n  a n a l y z e d .  

N e t  s e - l e r t  icon: 
Utipubl i s t i e d  d a t a  h e l d  a t  FFC show t h a t  t h e r e  i s  n o  s i z e  

s e l e c t  i o n  o f  b l u e  war r t iou  b e t w e e n  20cm a n d  COcm forl:: l e n g t h  by  
n e t  5 o f  '3hri1,  1 1 5rim , 1  3 5 r i ~ r i t  rike.st1 . 
F e p r n d u r t  i v e  b i o l o g y ,  spawt i i  tig ai-eas: 

Known s p a w n i n g  areas i n c l u d e  ttie w e s t  c o a s t  o f  t h e  S o u t h  
I s l a n d  ( i n  August -Septer i iber  l ,  Kai i ruura  ( i  t i  March ,  A p r i  1 ,  May), 
S o u t h I a n d  ( i n  November 1, a n d  Hawke Hay ( i n  S e p t e r i ~ b e r  ) . 
E g g s  a r e  d e s c r i b e d  b y  R o b e r t s o n  (1975:), a n d  s p a w n i n g  ( F n b e r t s o n  
1980; F e t i a u g h t y  b H a g l e y  1901.). 

( d l  est i r i l a t e s  o f  lbimcmass 

F:e levat i t  b i o m a s s  s u r v e y  d a t a  a r e  :+-;urimarised i n  t a b l e  5. 



l-:,-+f . - f i c i e t i t s  o f  v a t - i a t  i o n  a re  o f t e n  v e r y  h ig l i  d u e  .I;o t h e  p a t c h y  
d i s t r i b u t i o n  o f  t h e  f i s h ,  a n d  d i u r n a l  v a r i a b i l i t y  i n  a v a i l a b i  1 i . t y  
t c  t h e  t t - a w l  ( H u r s t  1965:). E x p a n s i o n  o f  t h e  y i e l d  + z s t i r i ~ a t e s  t o  
i n c l u d e  t ~ t t i s ~ ~ r v e y e d  a~r~1.175 is i n a p p r o p r i a t e  becan?ji. o f  1-he l.::ticawti 
p a t c t i i  tics.; cjf d i s t r i b u t i o n  a n d  p r s > b a b l e  r i t igra t  i o n s  b e t w e e n  areas. 

I n  1.966 a F ~ t r t h c t -  t w o  t rawl  s u r v e y s  o n  t h e  S t w d a i - t - S t i a r e s  
s h e 1  f, which  i n c l u d e d  t h e  a r e a  i n s i d e  t h e  t e r r i t o r i a l  s e a ,  ritade 
i t  p o s s i b l e  t o  r e - e v a l u a t e  bi oritass est i r i m t e s  i t i  t h a t  a r e a .  T h i s  
w a s  c a l c u l a L r d  i t 1  t w o  ways: b y  u s i n g  t h e  mean b i o r i ~ a s s  f ro r i r  a l l  
s i x  s u r v e y s  o f  waret iou i n  t h i s  a rea  ( r e s u l  t i n g  b io r i , a s s  est i r imted 
a t  7555 tmi t i e s : ] ;  a n d  b y  u s i n g  t h e  e s t i r i m t e  w i t h  t h e  l o w e s t  
roe f f  i c i  e n t  o f  v a r  i a t  ioti < 26% i n  Nc$verirber 196E! Chi arnasr, 
e s t i r i m t e d  a t  430Q t o t  i s  F.: Hut-st  1986). 

(e! e s t i r i m t e s  o f  s h o t - t  arid l o n g  territ y i e l d  

The TACs i-i-crmimetided i n  1'385 were set a t  t h e  l e v e l  o f  t h e  
1 9 8 3  l a n d i n g s  Ct lurs t  1'2f35). The  hi.gl-i f rb re ign  a n d  c h a r t e i - r d  v e s s e l .  
, c a t c h  i n  . a r e a  F i t i  1'383 w a s  n o t  r e p e a t e d  i t i  1384  o r  1 9 8 4 / 8 5 ,  a n d  
t h e  a n a l y s i s  o f  t h e  t -es i .a rch  d a t a  a v a i l a b l e  a f t e r  t h e  1'386 
s u r v e y s  ( a s s u r ~ ~ i t i g  a 15% p r o d u c t i v i  t y j  d i d  n o t  s u p p o r t  a 3000 
t o n n e  TAC f o r  t h e  S o u t h l a n d  S u b - a t i t a r c t  i c  a r e a .  For t h e  1 9 8 7 / 6 8  
f  i s h i  tig y e a r  i t  w a s  rerornritetirled t h a t  t h e  TAC f o r  t h e  Sou t t i l a t id  -F 

S o ~ r t h - E a s t  + S u b - a n t a r c t i c  bt? r e d u c e d  t o  1 0 0 0  t which  w a s  t h e  
rilean y i e l d  d :?r ived froril t h e  s i x  s u r v e y s  c a r r i e d  l j i l t  i t 1  t h e  
Soc t th la t id /Sub-At i ta r r t i r  a r e a .  

Maxirilurit l c o t i s t a t i t  y i e l d :  

Thi.z is d i f f i c u l t  to  et.c,tirimte s i n c e  bcstti c a t c h e s  a n d  e f f i w t  
h a v e  been  f l u c t u a t  i tig. 

R e c r u i t e d  b io rnass  f o r  t h e  S t ~ u t h  I s l a n d  h a s  b e e n  e s t i r i m t c d  i n  
two  ways u s i n g  e x i s t i n g  t i - a w l  d a t a  ( t a b l e  3:). It7 c a l c u l a t i n g  
y i e l d s  a v a l u e  #sf  M #of r3.3 h a s  b e e n  u s e d  b a s e d  on estiroates o f  
a g e  f ro r i~  o t o l i t h s .  

1. T h e r e  a re  t h r e e  r e - c r u i  t e d  b i o r i ~ a s s  est i r i m t e s  frctril t r a w l  
s u r v e y s  i n  arca 13 which  p r o v i d e  a n  a v e r a g e  b i o m a s s  o f  2 7 0 0  
tot-tt-ie5; a n  estiritate froria n o r t h e r n  arca l G / s o ~ i t h e r n  area 1-1 
(Oct/Nctv. 1981:J o f  1550 t o n t i e s ;  a n d  a n  a v e r a g e  f r o r ~ l  i r e a  E/F o f .  
€450  to t l t l e s .  The  r e l a t  i o t i s h i p  b e t ~ ~ i e e t i  t h e s e  a r e a s ,  g i v e n  t h e  
p r o b a b l e  e r : i s t e t i r e  i l g f   waret tin^^ migrations- a r d u t i d  t h e  c ~ ~ j a s t ,  is. 
uti 'cet- tai t i  s o  t h a t  t h e  f i s h  i n  a r e a  I; i t 1  Augu?;t, f o r  exari tple,  rimy 
h a v e  riioved f u r t h e r  n o r t h  i n t o  area H i n  Noveritber. t iowever ,  - i  ti  - 
t h e  a b s e n c e  o f  b e t t e r  inf r r t r rnat inn - t h e  y i e l d s  frnrit ttirsi a r i a s  
( w h i c h  a c c c u n t e d  fnr  19% o f  t h e  1 9 8 5 / 6 6  c a t c h )  wcnlrj b e  1000  t i n  
E / F ;  4 1 0  t i n  G atid 2 3 0  t i n  Ci/H;  a ' ;o ta l  o f  1540  t ;  ~ ~ p 1 j . t  up a s  
lI>l:J0 t i t 1  f i ~ h s k o c l . :  3 ,  i-110-1-23OS == 640 t i n  fir,h-,t,ir_l; 7. 



.-. 

.L. By u s i n g  d a t a  frarif t r a w l  s u r v e y s  h e l d  at  s i r i g i  l a r  tiriles i n  an  
*f.T- t t.. - 8-ar 11 t.,vttrcori~e d r * u b l e  c o u n t i n g  at1 tr-stiritate u f  y i e l d  c a n  als~:, 
b e  d e r i v e d .  F e b  - Apr 1983 s u r v e y s  i t i  areas E / F  a n d  C+D g i v e  2'380 
t I: otie r ? u r v r y  w i t h  ;i (h igh  c . v )  atid S e p  -- Nov 1983 s u r v e y s  i n  G, 
E/F  arid C:.+D g i v e  .3 y i e l d  estirinate o f  7417 t .  A v e r a g i n g  t h e  t w i n  
1983 s e a s o n a l .  estiritati:s g i v e s  a y i e l d  f i g u r e  o f  18rX! t o n n e s .  
TWQ f u r t h e r  s u r v e y s  i n  Jwi - Jul .  1986 i t 1  areas E / F  a n d  C+D g i v e  
an  a v e r a g e  y i e l d  o f  a b o u t  12013 t ,  ttie curiabi tied a v e r a g e  o v e r  ttie 
t w o  y e a r s  (1 '383 a n d  1986) is 1500 t .  

I t  is p o s s i b l e  t h a t  ttie d e r l  itie i n  c a t c h  i t 1  t h e  S o u t h  I s l a n d  
dor i~es t i r r  f i s h e r y  s i n c e  1983 w a s  e x a c e r b a t e d  b y  t h e  h i g h  c a t c t i e s  
i n  tht: S o l a n d e r  1 Z o r r i d o r .  S h o u l d  t h e  OMA a rea  3 q u o t a  n o t  b e  
r e d u c e d ,  v e s s e l s  f i . s t i ing i n  ttiat area c o u l d  p o t e n t i a l l y  t a k e  over  
h a 1  f  t h e  e s t i  r m t e d  lbioritaz,s i n  t h a t  area < b a s e d  ,on tlie 1386 d a t a !  . 

T h e r e  a re  n o  b ior i lass  est irilates a v a i  l a b l e  f r  ttie Autrlrlatid cw 
C e t i t r a l  1:East 1 areas. H ~ w e v e r  , a v e r a g e  l a n d i n g s  i tito We1 1 i n g t o n  
o v e r  t h e  p t?r ioC 1 9 7 7  t o  1983 w e r e  r e l a t i v e l y  s t a b l e  at  300 t .  

E a s t  C o a s t  l a t i d i n g s  l i a v e  shc$wti ? a r g e  f l  u s t u a t i r m s ,  a t  G i s b o r t i e  
f r o m  2 t i n  1378 t o  140 t i n  1979 b e f o r e  d e c l i n i n g  t o  2 t a g a i n  
i n  1982.  ]:ti N a p i e r  l a n d i n g s  h a v e  alsca f l u r t ~ ~ a t e d  f r o r i ~  1 to t i t ie  i n  
1'360 to  87 t i t 1  137'2, d e c r e a s i n g  ttrs less t h a n  20 t i n  1975 b e f o r e  
p e a l r i n q  a t  1 2 3  t i n  1 9 7 8  a n d  t h e t i  d e c l i n i n g  t o  30-40 t .  The  MCY 
f o r  t h e  Cet i t t -a1  ( E a s t  :I area (F i shs tock : :  221 is t h e r e f o r e  c a l c u l a t e d  
a5 300-350 tcmt ies  !,: ::! r f a c t c ? r  o f  0. 7 ( t o  accc~1.ttit f o r  
f 1 u c t u a t i o t i s : I  = 210-250 t .  

The  a v e r a g e  d o r i t e s t i r  l a t i d i  t igs  i n  t h e  C e n t r a l  IEgriont  1 Z v 3 t l r  

i t 1  1 9 7 7  t o  1'383 a re  70 t ,  t h e  a v e r a g e  ( d e c l i n i n g )  c a t c h  o v e r  
1 9 8 3 / 8 4  t o  1'385/86 is 79 t .  An MCY o f  80 t o n n e s  is s u g g e s t e d  f o r  
t h i s  area. N e w  Flyr i ,oa th  h a s  a p e a k  s e a s o n a l  c a t c h  i t 1  J u l y ,  t h e  
s e a s o n  e x t e t i d i  tiy frt:w J u n e  t o  Sep te r i , be r .  Howevet-, t t i ~  t r a w l  
s u r v e y i j  i n  !:/I-1 i n  Oct~rmber-February ,  w h i c h  i n c l u d e d  p a r t  o f  L h e  
C e n t r a l  CEgricotit :! r r m e  o u t s i d e  12 r i t i  les ,  c o i n c i d e d  w i t h  t h e  
Decericbet- f i s h e r y  i n  Tasrnati Bay a n d  n o r t h e r n  West Cctast S o u t h  
I s l a n d .  T h e r e f o r e  t h e  b i o m a s s  r e s u l t s  f o r  t t i ~ s e  s u r v e y s  h a v e  b e e n  
i n c l u d e d  w i t h  t h e  Cha l l . e t ige r  a r e a ,  a n d  ttie y i e l d  f o r  t h e  C e n t r a l  
(Egrimnt 1 z o n e  h a s  b e e n  c a l c u l a t e d  s e p a r a t e 1  y. 

T h e  b e s t  estirnate o f  ritaxirik.iri, c ~ x ~ s t a t i t  y e i  l d  is t h u s  be twee t i  1500 
a n d  1'900 t o r ~ t i e s .  

C u r r e n t  at ihual .  y i e l d :  

I t  i s  tl,:,t p,:,ssj.b].e t o  c a l c u l a t e  t h i s  i n  t h e  a b s e n c e  o f  
, l u . ~ r e n t  h i  au!~n,<.js est  i r iqa t t l - s .  



I V .  E e f e i - e n c ~ e s  c i t e d  

F e n a u g h t y ,  J.M. e r  E a g l e y ,  hI.14. 1.3'31: W.J.  S c o t t  t r a w l i n g  s u i - v e y .  
So!.ith I s l - a t ~ d  E a s t  C o a s t .  F i s h e r  i es Tec t in i  c a l  Repccrt 
1;;. 2 2 : 4 . ~ ~ .  

~Grahanl,  D . H .  1956: A t r e a s u r y  o f  Ntr-w Z e a l a t i d  f i s h < - s .  Reed, 
W e 1  I. i n g t u t i  . 4 2 4 p p .  

H u r t  F:. J. a n d  Eag l . ey ,  I.1.M. 1967: E e s u l  ts o f  a t r a w l  v ~ i - . ~ e y  - ,of 
barracc?ut .c l  a n d  a s s o c i a t e d  f i n f i s h  rjczr +;tie !C3latharn 1~zlani . l :  
N e w  Zeal a t id ,  Deceritber 1'383. N e w  Zeal a n d  F i s h e r i  cs T e r h n i  c a :  
I"ejj,:,i-t 3. 4 4 p p .  

J o n e s ,  J.N. 3.'386: Cori~r~iot.~ wat-ehou,.  pp.4.2-4R. [IN] l i a i r d ,  t G . G . , ~ ~  
McI':ny, J.L.. , (!Cori~pc,. r?tld ed.3. :I 1 9 6 6 :  Hackgrout id  pap+??-s  f c w  
ttie tmtal a l l o w a b l e  c a t c h  i-t.cc,ri,ri~.c~nda<;j.,:,~i.~ -f,:,i- ti-,<. 1'36'5-67 
New Z e a l a n d  f i,slli tig y e a r .  1 7 7 p p .  (Unpubl  i r , t ied i-.?p,:>i-t, h.?l!;' 
i n  t h e  F i s h e r i e s  6 : e s e a r c h  ! C e n t r e  L i b r a r y ,  L.J~:l.l.iligt~:,i~.S 

MiD~r~ual . l . ,  E.M. 1'361.: T h e  r . ~ t i t i - i - ~ I ~ r ~ ~ ~ I - i i i ~  f i s l i cc  ccf N e w  Zi:::al.and 
!:Fi?;,:er,, S t i -o r i l a l ; e r~mide i l .  .J~qrtj.:j,l 0.f tl-1.. F:t:tyal S t : 8 c i c t y  (:sf Nt 
Z .,a]. at~i:l I. :2: (2 :I : 1. r32-1 2 4 . 2 .  



-------------- 1960: H y d r o l u g y  a n d  t h e  q u a n t i t a t i v e  d i r ; t ; r i b ~ . ~ t i o i !  
o-F p lank l ;o t i i c  egg?; o f  ~,~..pn~.~ - -  - -  r - - - - '  11,i-r l n e  f i s h e s  !of t h e  O t 3 . g ~  c o a s t ,  
s o u t t i e a s t ; e r t i  N e w  Z e a l a n d .  N e w  Z t ? a l a ~ d  M i  t i i s t r y  or 
A g r i c u l t u r e  a n d  F i s t i e r i e s ,  F i s h e r i e s  E e s e a r c t i  B u l l e t i n  2 1 : t -  
G 9  

St iu t i tov ,  H.P., , S h u r u n o v ,  N.4., & Vasi.l.'k:cw, V.F. 1961:  
P e r i o d i c i t y  i n  tlie r e p r o d u c t i o n  o f  f i s h  f r o r i ~  t h e  NE-w Z e a l a t i d  
p l a t e a u  b a s e d  on d a t a  f r o r i ,  corimiercial  s t a t i s t  ic.;. Jour r i a l ,  o f  
Tc::tittiyuljrbgy 2t:!(1'1:3:2-43. 



figure 2. Catch p r y  r i l r t r e  f;,f g i l l - .  ilet set, j;3~3-.- 1 9 ~ ~ .  I:e!o: l c t d i  rii, 
vtl-ssels cat i rhi t ig  li-5.5 that-, 1 ?;oniiej. 







TABLE 3. 

Blue  warehou catches ( tonnea)  from t h e  EEZ 1901/02 t o  1986/07. 

Fur a i  gn 1 i censad v&asc.l m ----- ------------------ char f  w e d  domest i c  
t o t a l  
Year Japan USSR Knr aa vcssal  s vessel  s 



4-4 
TABLE$: CPUE of deepwater vesse l s  working i n  Area F, t a r g e t t i n g  

- 
on c6mmon warehou 

Year Tonnage Class  
0-550 550-1 500 1500-2500 2500-4000 

t h r  t / h r  t h r  t / h r  t h r  t / h r  t h r  t / h r  

1978/79 - - - 43 85 0.5 10 45 0.2 - - - 
1979/80 12 113 0.1 53 271 0.2 304 468 0.7 44 30 1.4 

1980/81 Lhta no t  a v a i l a b l e  

1981/82 117 183 0.6 8 113 0.1 14 44 0.3 107 9 5 .  1.1 

1982/83 44 93 0.5 239 392 0.6 252 301 0.8 21 14 1.5 

1983/84 243 182 1.3 134 189 0.7 379 414 0.9 108 134 0.8 

4 L  
TABLE$: CPUE of deepwater vesse l s  working i n  t h e  Solander c o r r i d o r  

common warehou f i s h e r y  over  t h e  weeks 42 t o  53 

Tonnage c l a s s  
0-550 550-1 500 1500-2500 2500-4000 

t h r  t / h r  t h r  t / h r  t h r  t / h r  t h r  t / h r  

1978/79 - - - - - - - - - - - - 

1979/80 - - - 18 94 0-2  239 195 1.2 44 30 1.4 

1980/8l Data no t  a v a i l a b l e  

1981/82 83 124 0.7 4 11 0.3 - - - 91 66 1.4 

1982/83 - - - 175 256 0.7 186 208 0.9 - - - 



G I?d:-scett May-Aug 81 
Srp-Feb 82 
Mar-Jul 82 
Jul-Oct  82 
Oct-Frb 83 
Feb-Apr 83 

James Cook Sep/Oct 83 
Aug/Sep 84 

G + H  S h i n k a i  mnng Oct/Nov 81 
Tomi niaru Dec-Feb 81 

C + D S h i n k a i  &a= Mar 63 
Nov/Dec 83 
J u l  86 

E/F S h i n k a i  ngng Feb 198i 
Mar 1982 
Apr 1983 
Oct-Nov 1983 
Jut1 1986 

Akebeee-&a= NOV 1986 

1 The b iomass  w a s  c a l c u l a t e d  by u s i n g  t h e  a v e r a g e  of  t h i  
d o o r s p r e a d  and wingspread  estimate. A 1  1 s u r v e y s  w e r e  random 
t r a w l  s u r v e y s  e x c e p t  t h o s e  o f  W, J. S c o t t  and  James Cook which 
w e r e  s y s t e m a t i c .  

2 P e r c e n t a g e  c o e f f i c i e n t  o f  v a r i a t i o n .  

3 U s i n g - y i e l d  = b iomass  X 0.5 X m o r t a l i t y  (=0.3). 
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