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I. . INTRODUCTION - 
1.1 Overview 

T h i s  document rev iews the New Zealand snapper f i s h e r y ,  w i t h  p a r t i c u l a r  
a t t e n t i o n  t o  recent  t r ends  i n  t he  major reg iona l  f i s h e r i e s ,  i n c l u d i n g  CPUE 
data  f o r  1983-86. I t  descr ibes the  over f i shed na ture  o f  most stocks, 
a l though t h i s  i s  no t  r e a l l y  apparent i n  t h e  CPUE da ta  - t h e  most se r i ous  
dec l i nes  having occurred some years p rev ious ly .  The f i s h e r i e s  a re  now 
reasonably s tab le ,  b u t  a t  r e l a t i v e l y  low catch l eve l s ;  an impor tan t  
requirement o f  management v i l l  be t o  ensure s tock  recovery. The document 
then rev iews the  more r e c m t  research programnes, avo id ing  d e t a i l  because o f  
t he  very  ex tens ive  na tu re  o f  t h i s  research. It emphasises the  s t u d i e s  which 
a re  most r e l e v a n t  t o  c u r r c n t  MAFFish e f f o r t s  t o  e s t a b l i s h  sus ta inab le  y i e l d s  
from reg iona l  stocks. I t  f i n a l l y  discusses, reg ion  by  region,  t h e  way i n  
which t h i s  research on s n q p e r  has been combined w i t h  s t u d i e s  on t rends  i n  
t he  ac tua l  f i s h e r i e s  t o  d r r i v e  the  var ious  y i e l d  est imates which then l ead  t o  
TAC f i gu res .  Th'is f i n a l  zac t i on  draws h e a v i l y  upon, and at tempts t o  
i n t e g r a t e  and s u m a r i s e ,  t he  snapper documents prepared f o r  t he  l a s t  t h ree  
f i s h  s tock,  sus ta inab le  y i e l d ,  and TAC workshops ( S u l l i v a n  1985, Hore e t  a l .  
1986, S u l l i v a n  e t  a l .  1988). 

1.2 The fisher,! 

For severa l  reasons snapper has always been one o f  New Zealand's most 
impor tan t  coas ta l  species. 

U n t i l  t h e  mid 1970s snapper gene ra l l y  ranked f i r s t  i n  t he  c o u n t r y ' s  
w e t f i s h  landings,  comprising one- th i rd  t o  almost one-hal f  t h e  repo r ted  mar ine 
f i s h  catch. Reported ton r l ges  increased from about 4000 i n  1931 t o  a lmost  
18 000 i n  1978 (F ig.  1). rhere were dec l ines  i n  land ings  i n  t he  e a r l y  1940s 
and e a r l y  1950s, b u t  t h e  n o s t  dramatic dec l i ne  has occurred s ince  1978, w i t h  
land ings  dropping s tead i l ;  t o  about 6000 t i n  1986. I n  a d d i t i o n  t o  t h i s  
abso lu te  dec l i ne ,  snapper iandings have f a l l e n  i n  r e l a t i v e  importance as 
o ther ,  ma in l y  deeper water f i s h e r i e s  have developed (Fig. 2). From about 45% 
o f  t o t a l  land ings  i n  1935 (and probably  h igher  i n  e a r l i e r  unrecorded years)  
snapper has f a l l e n  t o  undcr 10% o f  the t r a d i t i o n a l  s h e l f  and shelf-edge 
f i s h e r y  species i n  1985, snd t o  about 3% o f  t he  t o t a l  New Zealand f i s h e r y  
( i  .e. i n c l u d i n g  deepwater species). However, i t  remains a h igh-value f i s h ,  
w i t h  a considerable p r o p o r t i o n  o f  t he  catch exported t o  A u s t r a l i a  and Japan. 

Snapper has always had a h igh  p r o f i l e  i n  f i s h e r i e s  management 
prograrnnes. The no r the rn  snapper f i s h e r y  centred on Auckland and t h e  Hauraki  
G u l f  has been h e a v i l y  regu la ted  from about 1900 onwards, p a r t l y  i n  o rder  t o  
conserve t h e  stocks f rom excessive "power f i s h i n g '  methods ( t r a w l i n g  and 
Danish se in ing)  and p a r t l y  t o  g i v e  some separa t ion  t o  competing f i s h i n g  
methods w i t h i n  t he  G u l f  arid a long the  adjacent  nor th -eas tern  coasts. The 
G u l f  f i s h e r y  became New ZEslandls f i r s t  c o n t r o l l e d  f i s h e r y  f o r  f i n f i s h  i n  
1982, i n v o l v i n g  l i m i t e d  er t r y  by permi t  based on prev ious h i s t o r y  i n  the 
f i she ry .  Th i s  l e d  t o  d i f f i c u l t i e s  i n  adjacent  areas, w i t h  perce ived  
i n e q u a l i t y  where G u l f  f i s l c rmen  could f i s h  elsewhere b u t  o the r  f ishermen were 
excluded f rom the  Gul f .  1 general New Zealand-wide morator ium on the  i s s u i n g  
o f  f i s h i n g  pe rm i t s  followed l a t e r  i n  1982, prompted p a r t l y  by t he  r e a l i s a t i o n  
t h a t  t he  whole n,orthern s:spper f i s h e r y  was under extreme pressure and was 
almost c e r t a i n l y  o v e r - f i s t d  i n  some regions. Debate and i n v e s t i g a t i o n  o f  
management op t ions  i n t e n s i f i e d ,  leading even tua l l y  t o  t he  adopt ion o f  an 
I n d i v i d u a l  T rans , fe r rab le  Quota (ITQ) scheme (now known as the  Quota 
Management System (QMS) f o r  most o f  the impor tan t  coasta l  species i n  1986. 



Snapper i s  popu la r  k i t h  rec rea t i ona l  fishermen, p a r t i c u l a r l y  around 
no r the rn  New Zealand where i t  i s  one o f  t h e  best-known and most sought -a f te r  
species. There has always been debate and controversy over  t h e  r e l a t i v e  
m e r i t s  and values o f  t h e  comnercial and r e c r e a t i o n a l  f i s h e r t e s ,  w i t h  
w p p o r t e r s  o f  t he  l a t t e r  r e g u l a r l y  c a l l i n g  f o r  t he  reduc t i on  o f  comnercial  
f i s h i n g  on inshore  grounds. 

As an inshore  species ex tens i ve l y  f i s h e d  by t h e  Maori people, snapper 
i s  a l s o  c lose  t o  t he  c e n t r e  o f  t h e  present  Maori c la ims t o  New Zealand's 
f i s h e r i e s .  

1.3 Snapper research 

Snapper have been s tud ied  ex tens i ve l y  and t h e i r  b i o l o g y  i s  now 
i reasonably w e l l  understood. Dur ing the 1960s and 70s research programnes 
concentrated on reproduc t ive  b io logy ,  age de termina t ion  and growth ra tes ,  
gene t i c  v a r i a b i l i t y ,  and seasonal movements. Th i s  l e d  t o  an a p p r e c i a t i o n  
t h a t  rec ru i tmen t  was env i  r ~ n m e n t a l l y  c o n t r o l l e d  and p o t e n t i a l l y  p r e d i c t a b l e ,  
a l l o w i n g  some fo rward  fo recas t i ng  o f  annual v a r i a t i o n  i n  s tock s ize.  
Research cont inues i n  t h e  4auraki Gu l f  on egg and l a r v a l  s u r v i v a l  i n  r e l a t i o n  
to  hydrology, and on j u v e n i l e  recru i tment  processes. There i s  a l s o  
considerable emphasis on stock assessment and the  e s t i m a t i o n  o f  sus ta inab le  
y i e l d s ,  mos t l y  f rom t r a w l  surveys and tagg ing  programnes. Because t h e  
species i s  r e l a t J i v e l y  w e l l  understood, snapper i s  a l s o  p rov ing  t o  be a use fu l  
case study f o r  t he  understanding o f  f i s h  popu la t i on  dynamics and f o r  
mode l l ing  t h e  response o f  f i s h  s tocks t o  environmental change and f i s h e r i e s  
e x p l o i t a t i o n .  An i n t r o d u c t i o n  t o  t he  l a r g e  l i t e r a t u r e  on snapper research 
can be found i n  Crossland ( l 9 8 l ) ,  S u l l  i van  ( l985),  and G i l b e r t  (1986). 

2. THE FISHERI 

2.1 Inshore  domestic 

2.1.1 To ta l  catch. Recorded landings increased f rom about 4000 t i n  1931 t o  
almost 18 600 t i n  1978, then dec l ined  t o  around 6000 t i n  1986-87 
( F i g  1 )  I n fo rma t i on  on ca tch -pe r -un i t -e f f o r t  over  t h i s  p e r i o d  i s  
sketchy (see Paul 1977, 1982), bu t  suggests t h a t  CPUE t rends  g e n e r a l l y  
f o l l o w  the  t o t a l  catch, and because snapper i s  t h e  t a r g e t  species i n  
many f i s h e r i e s  t h e  t rends i n  t o t a l  catch g e n e r a l l y  r e f l e c t  changes i n  
abundance. There a re  a few except ions, as discussed below. 

Fig. 1 a l s o  shows a temperature curve f o r  t he  same per iod ,  a  running 
5-year mean o f  Auckland November-December a i r  temperatures, lagged 5 
years f rom t h e  ca tch  f i gu res .  Because o f  t h e  s t rong  a i r - sea  
temperature r e l a t i o n s h i p ,  t h i s  represents spawning season temperatures 
near t h e  main spawning and nursery grounds, p r o j e c t e d  ahead t o  t he  
p o t e n t i a l  impact t h i s  environmental v a r i a b l e  w i l l  have, e i t h e r  d i r e c t l y  
o r  i n d i r e c t l y ,  on tbe  abundance o f  5-10 year  o l d  f i s h  i n  t he  comnercial 
catch. There i s  some m e r i t  i n  d iscuss ing  t h i s  i n  r e l a t i o n  t o  t h e  
f l u c t u a t i o n s  i n  recorded snapper landings. Genera l ly ,  warmer years 
subsequently produce h igher  catches, when the  s t rong  year  c lasses 
r e c r u i t  t o  t he  f i s h 1  r y  5-6 years l a t e r .  

To ta l  land ings  were low i n  the e a r l y  1930s f o r  a number o f  economic 
reasons l i n k e d  t o  the Depression years. A recovery i $ t h e  l a t e  1930s 
was fo l lowed by a d c c l i n e  through t o  1944, r e s u l t i n g  from a general  
f i s h e r i e s  dec l i ne  i r  the war years, loss  o f  steam t raw le rs ,  m i n e f i e l d  



c losures,  etc.  Catches rose again u n t i l  1948, b u t  then dropped t o  
another  low i n  1952; t h i s  p a r t l y  r e s u l t e d  f rom redeployment and 
subsequent phasing o u t  o f  steam t r a w l e r s  a t  Auckland, b u t  i t  seems 
reasonable t o  a t t r i b u t e  some of t h i s  d e c l i n e  t o  a sequence o f  cool  
spr ings  d u r i n g  t h e  1940s. Catches then fo l l owed  the  temperature curve 
upward i n t o  t he  1960s, b u t  a t  a  lower r a t e ;  t h i s  p e r i o d  was no tab le  f o r  
l i m i t s  p laced by  Auckland f i s h  merchants on peak sumner catches 
( p a r t i c u l a r l y  f rom Danish se iners )  because they  cou ld  n o t  process h igh  
volumes. As p r e d i c t e d  by temperatures CPUE f e l l  f rom 1970 onwards 
(Paul 1982), b u t  land ings  remained h igh  a t  12 000 t o  14 000 t u n t i l  
1977, buoyed up by  improved Danish se ine nets,  t h e  advent o f  p a i r  
t r a w l i n g ,  h i g h  expo r t  p r i ces ,  t he  development o f  a  whole f i s h  expor t  
market which reduced the  processing bo t t leneck ,  and increased 
process ing  capac i t y  i n  new and upgraded f a c t o r i e s .  T h i s  increased 
e f f i c i e n c y  w i t h i n  t h e  i ndus t r y ,  coupled w i t h  a m id  1970s r i s e  i n  l i n e  
f i s h i n g  over  rough ground i n  nor thern  New Zealand, took heavy catches 
f rom what was probab ly  a d e c l i n i n g  stock. I n  t h e  Hauraki  G u l f  alone, 
catches were above the  ca l cu la ted  sus ta inab le  y i e l d  (E lder  1979). The 
"improved" l i n e  f i s h i n g  and p a i r  t r a w l i n g  methods took  h ighe r  
p ropo r t i ons  o f  t h e  l a r g e r  and o lde r  a d u l t  f i s h  which had t r a d i t i o n a l l y  
helped sus ta in  catches du r i ng  per iods o f  low recru i tment .  

Temperature records suggest t h a t  t he  snapper s tock  should have 
increased t o  peak i n  the l a t e  1970s. The catch d i d  peak i n  1978, and 
then fo l l owed  t h e  temperature curve downwards t o  around 9000 t i n  
1983-85. Th i s  dec l i ne ,  p r e d i c t e d  by Paul (1982), must i n  p a r t  be due 
t o  t h e  v a r i e t y  o f  m t re  r e s t r i c t i v e  management procedures be ing  
implemented over t k s e  years, as w e l l  as t o  a s h i f t  by  some o f  t h e  
l a r g e r  f i sh l i ng  compinies i n t o  deepwater f i s h i n g ,  b u t  a s i g n i f i c a n t  p a r t  
must have r e s u l t e d  l r om ove r - f i sh ing  d u r i n g  the  1970s and then f a l l i n g  
rec ru i tmen t  du r i ng  the  e a r l y  1980s. 

Reported snapper catches f rom the mid 1970s onwards a r e  a lmost  
c e r t a i n l y  inaccura te  f o r  severa l  reasons. A new f i s h i n g  s t a t i s t i c s  
reco rd ing  scheme in t roduced i n  1974 was n o t  f u l l y  supported by  
f ishermen. Also, t h e  i nc reas ing  number o f  snapper f i s h i n g  vessels  
owned p r i va . te l y  (a l though o f t e n  land ing  i n t o  es tab l i shed  companies) had 
a g r e a t e r  I n c e n t i v e  f o r  under repor t ing  catches t o  min imise taxes and 
l ev ies .  Also, f rom 1978 onwards a snapper quota was imposed i n  t he  
Hauraki  Gu l f ,  and f ishermen were concerned t h a t  i f  t h e i r  repor ted  
catches rea.ched th i :  l e v e l  t h e  Gu l f  would be c losed t o  them. However, 
i t  must be remembered t h a t  many coasta l  f i s h e r i e s  show an increase i n  
catches i n  t he  e a r l y  1980s, as f ishermen endeavoured t o  improve t h e i r  
ca tch ing  h i s t o r i e s  i n  a n t i c i p a t i o n  o f  a l l o c a t e d  quotas: t h e  con t i nu ing  
d e c l i n e  i n  snapper land ings  seems l i k e l y  t o  be rea l .  

The ca1enda.r year  c i  t ch  f o r  1986 was 6500 t, a r e t u r n  t o  t he  l e v e l  o f  
1955. The f i s h i n g  !ear catch f o r  1985-86 was 8600 t, a s l i g h t  dec l i ne  
from the ca.tch f o r  t he  prev ious t w o y e a r s  o f  about 9200 t. The 
repor ted  catch f o r  1.986-87 was 5400 t f rom Quota Management Reports, 
5700 t f rom the Licensed F i s h  Receiver r e p o r t i n g  system, w e l l  under t h e  
gazet ted TPC o f  6540 t and c l e a r l y  s t r o n g l y  i n f l uenced  ( i n  f a c t  
c o n t r o l l e d )  by t h i s .  Given t h e  misunderstandings and d e l i b e r a t e  
breaches of' t h i s  new catch r e p o r t i n g  system, i t  seems l i k e l y  t h a t  
ac tua l  catches were somewhat higher.  



21.1.2 Catch by  method. Snapper has been taken by  almost a l l  t he  main 
comnercial  f i s h i n g  methods over  t he  years, w i t h  considerable v a r i a t i o n  
over  t ime. The predominant methods have always been t r a w l i n g ,  Danish 
se in ing ,  and l o n g l i n i n g  (Table 1). S ing le  t r a w l i n g  ( i n c l u d i n g  l a r g e  
steam t r a w l e r s  t o  1951) was t h e  dominant method f rom 1950 u n t i l  1975, 
t a k i n g  up t o  75% o f  t h e  ca tch  i n  t he  m id  60s; i n  1975 i t  was surpassed 
by  p a i r  t r aw l i ng .  P a i r  t r a w l i n g  became dominant i n  t h e  l a t e  1970s w i t h  
over  50% o f  t he  catch, b u t  subsequently dec l i ned  as inshore  grounds 
were c losed t o  t h i s  method. I n  t he  most recent  years p a i r  t r a w l i n g  and 
s i n g l e  t r a w l i n g  have taken 20-252 o f  t he  catch each. Danish s e i n i n g  
was the  main f i s h i n g  method u n t i l  1950, t a k i n g  up t o  80% o f  t h e  catch, 
b u t  then  s t e a d i l y  dec l i ned  - as small t r a w l e r s  became more e f f i c i e n t  - 
t o  o n l y  101 i n  1967. There was a  r e v i v a l  i n  Danish s e i n i n g  f rom 1968 
t o  1973 w i t h  t he  i n t r o d u c t i o n  o f  a  l a r g e r  and improved net ,  b u t  then 
many se ine  vessels  sr l i tched t o  p a i r  t r a w l i n g  and the  percentage ca tch  
by s e i n i n g  dec l i ned  :%gain t o  around 10%. L i n e  f i s h i n g  has g e n e r a l l y  
taken between 10 anc 20% o f  t he  snapper catch, b u t  w i t h  the advent o f  
an expo r t  market f o r  pr ime q u a l i t y  f i s h  t h e  catches by  l i n e  increased 
sha rp l y  f rom 1980 t o  reach 37% i n  1986. From 1983 l o n g - l i n i n g  has been 
the  dominant method, and w i t h  t he  present  emphasis on economic 
e f f i c i e n c y  and a  q u a l i t y  product ,  seems l i k e l y  t o  remain important.  
Net f i s h i n g  (main ly  se tne ts  o r  g i l l n e t s ,  b u t  some beach seines) has 
c o n t r i b u t e d  2-14% o f  t o t a l  snapper landings. Snapper were taken i n  
t e i c h e  o r  box ne ts  f o r  a  few years i n  t he  1970s, and were purse seined 
i n  Tasman @iay f o r  a  few years around 1980. 

Catch by method i s  discussed f u r t h e r  i n  t h e  accounts o f  reg iona l  
f i s h e r i e s  (2.2). 

2.1.3 Catch by area. The main snapper f i s h e r i e s  occur around the  no r the rn  
h a l f  o f  t h e q o r t h  I z l a n d ;  t h e r e  a re  smal le r  f i s h e r i e s  f r o m E a s t  Cape t o  
Hawke Bay, and from Cape Egmont t o  Cook S t r a i t  and i n  Tasman Bay and 
the  Marlborough SourJs. While t he re  a re  a  few na tu ra l  subd iv is ions ,  
many o f  t h e  areas u::d f o r  reg iona l  f i s h e r y  reviews and t h e  es t ima t i on  
o f  y i e l d s  have been s u b j e c t i v e l y  chosen, and d i f f e r e n t  boundaries have 
been used a,t d i f f e r t n t  times. 

For  t h e  f i r s t  es t ima t i on  o f  y i e l d s  (Anon 1983), 10 geographical  areas 
were used f o r  a l l  coas ta l  species, 7  con ta in ing  s i g n i f i c a n t  snapper 
f i s h e r i e s  (F ig.  3). These reg iona l  land ing  f i g u r e s  were based on 
groupings o f  p o r t s  o f  landing. 

Subsequent de termina t ion  o f  y i e l d s  by  F i she r i es  Management Areas, and 
t h e i r  i n t e g r a t i o n  w i t h  reg iona l  F i she r i es  Management Plans requ i red  an 
eva lua t i on  o f  catch t rends w i t h i n  these areas (Fig. 4). Again, these 
have been based on groupings o f  p o r t s  o f  l and ing  (Table 2). 

Th i s  new subd iv i s i on  l e f t  t h e  nor th-eastern areas - East Nor th land,  
Hauraki  Gu l f ,  and B z y  o f  P l e n t y  (combined as Auckland East)  - 
unal tered.  I t  u n f o r t u n a t e l y  d i v i d e d  the  West Auckland area between 
Auckland (hlest) and Centra l  (Egmont), w i t h  t he  l a t t e r  p i c k i n g  up some 
small south-west Nor th  I s l a n d  landings. The Chal lenger region,  w i t h  
some j u s t i f i c a t i o n ,  ~ n l a r g e d  t h e  prev ious smal le r  Tasman Bay area. 

Catches f rom smaller f i s h i n g  areas (Figs. 5-9) a re  a v a i l a b l e  f rom 1983 
onwards. These can De grouped i n t o  e i t h e r  o f  t he  prev ious  subd i v i s i on  
systems, bu t  there Ere some i n e v i t a b l e  d iscrepancies between t h e  
catches by area and landings by area. 



The longer  t ime s e r i e s  (Figs. 3, 4) a r e  based on calendar yea r  values. 
The most recent  da ta  ( f rom Oct. 1983) I n  Figs. 5-9 are  f o r  Oct-Sept 
f i s h i n g  yea.rs. 

I n  a l l  these data, however, i t  i s  c l e a r  t h a t  t h e  d e c l i n e  i n  landings 
f rom t h e  l a t e  1970s onwards has been widespread. 

2.1.4 Catch by season. I n  most regions the  snapper ca tch  i s  s t r o n g l y  
seasonal, ~ l e a k l n g  i n  spr ing  and e a r l y  sumner as t h e  f i s h  congregate t o  
spawn and then move inshore t o  feed. There a r e  some except ions t o  
t h i s ,  g e n e r a l l y  r e l a t i n g  more t o  the  f i s h i n g  p a t t e r n s  o f  the  f ishermen, 
which a r e  mentioned i n  the  regional  accounts below. 

2.1.5 Catch p e r  u n i t  o f  e f f o r t .  Over the  h i s t o r i c a l  t ime  se r ies  CPUE has 
tended t o  approximate the t rends i n  t o t a l  landings (Paul 1974, 1977, 
1982). F O ~  s h o r t e r  t ime se r ies  e.g. the  west ~ u c k l a n d  p a i r  t r a w l  
f i s h e r y  ( S u l l  I van  1985, F ig.  14) more extensive a n a l y s i s  o f  da ta  
reveals some very c l 2 a r  and s i g n i f i c a n t  dec l i nes  i n  catch r a t e  which 
a r e  no t  apparent i n  t o t a l  catch f igures .  There i s  undoubtedly scope 
f o r  f u r t h e r  s i m i l a r  ana lys is  o f  the var ious  ca tch  da ta  sets h e l d  by 
MAFFish. 

An a n a l y s i s  o f  annual trends i n  the main snapper f i s h e r i e s  f o r  t h e  
th ree  years 1983-4 t o  1985-6 ( I n  a few cases t o  1986-7) i s  presented i n  
Fig. 11. Three ( o r  even f o u r )  years i s  too  s h o r t  a t ime t o  recognise 
any t r e n d  o the r  than a dramatic change i n  CPUE. However, t h e r e  seems 
t o  be a d e c l i n e  o f  about 20% over 4 years i n  the  East North land l i n e  
f i s h e r y ,  and a r i s e  o f  10% over 3 years i n  the  Hauraki Gu l f  s i n g l e  
t raw l  f i she ry .  As the  e f f o r t  value c u r r e n t l y  a v a i l a b l e  i s  o n l y  "number 
o f  boats f i s h i n g "  these r e s u l t s  a re  no t  conclusive. 

These CPUE analyses a l so  prov ide some usefu l  i n fo rma t ion  on a monthly 
basis ,  and he lp  demonstrate seasonal f i s h i n g  pa t te rns .  They a r e  
considered i n  more d e t a i l  i n  the  f o l l o w i n g  sect ion.  

2.2 Regional F i she r ies  

2.2.1 East North land - 
This subd iv i s ion  o f  the Auckland (East) FMA, comprises f i s h i n g  areas 
1-3 and the  p o r t s  Mangonui, Whangaroa, Russel l ,  and Whangarei. 

Before 1970, snapper landings i n t o  east  North land p o r t s  were below 
500 t per  year, a l though considerable (bu t  unknown) q u a n t i t i e s  o f  
snapper which had been caught i n  t h e  region were landed i n  Auckland (by 
t rawlers. )  There are  extensive rough bottom areas a long t h i s  
coas t l i ne ,  w i t h  c l e a r  areas s u i t a b l e  f o r  s i n g l e  t r a w l i n g  i n  bays and on 
the  ou te r  she l f .  Snapper were r e l a t i v e l y  p ro tec ted  i n  these na tu ra l  
refuges, and the  stock appeared t o  be on l y  l i g h t l y  exp lo i ted .  

From 1970 'landings i n t o  l o c a l  p o r t s  increased s t e a d i l y ,  reaching 1000 t 
i n  1976 and over 2000 t i n  1979. Much o f  t h i s  increase r e s u l t e d  from 
the  i n t r o d u c t i o n  o f  p a i r  t r a w l i n g  i n  1973, w i t h  these vessels ab le  t o  
work much c lose r  t o  the  rough ground avoided by s i n g l e  t rawlers .  The 
re tu rns  from t h i s  method gradua l ly  became less  a t t r a c t i v e  as catches 
(and presurnably CPUE.) decl ined and costs (no tab ly  f u e l )  increased. The 
f l e e t  dec l i ned  from 14 p a i r s  i n  1979 t o  one p a i r  i n  1983. I n  1984 the  
development o f  near-:,ottorn p a i r  t r a w l i n g  above rough ground rev i ved  



i n t e r e s t  i n  t h i s  method. From the l a t e  1970s a l o n g l i n e  f i s h e r y  f o r  
snapper developed a long the  eas t  Nor th land coast,  i n  p a r a l l e l  w i t h  
s i m i l a r  f i s h e r i e s  elsewhere, t o  take advantage o f  t h e  h i g h  p r i c e s  t h a t  
t o p - q u a l i t y  l ine-caught  snapper were o b t a i n i n g  i n  Japan. A l a r g e  
inc rease i n  l i n i n g  e f f o r t  occurred on p r e v i o u s l y  unexp lo i t ed  f i s h i n g  
grounds, and land ings  f rom t h i s  method p a r t l y  compensated f o r  t h e  
d e c l i n e  i n  p a i r  t r a w l  landings. 

2.2.1.1 - Seasonal catch and CPUE 

P a i r  t r aw l .  Fig. 12. The main catches a r e  made i n  s p r i n g  and sumner, 
w i t h  peaks i n  Oc tobe rand  February, w i t h  a low d u r i n g  w in te r .  Th i s  i s  
c l e a r l y  dependent on f i s h i n g  e f f o r t ,  as CPUE changes l e s s  markedly. 
There a re  considerable d i f f e rences  between years, b u t  no evidence f o r  a 
d e c l i n e  over  the p e r i o d  1983-86. The drop from October 1986 i s  
p robab ly  due t o  t he  i n t r o d u c t i o n  o f  t he  QMS. 

S i n g l e  t r a w l .  Fig. 13. The main catches a r e  made i n  w in te r ,  t h e  
reverse o f  p a i r  t r a w l i n g ,  b u t  a t  a  lower l e v e l  (c. 20 t pe r  month c f .  
100 t o r  more) and a t  a  lower catch pe r  boat  (1-2 t c f .  5-7 t). Th is  
ma in l y  represents t he  t r a w l e r  p a i r s  s p l i t t i n g  t o  f i s h  separa te ly  on a 
more d ispersed stock du r i ng  w in te r .  There a r e  l e s s  marked v a r i a t i o n s ,  
except f o r  a  lower ca tch  i n  l a t e  1986. There i s  no i n fo rma t i on  on any 
longer  term change i n  CPUE. 

Longl ine. Fig.  14. The main catches a re  made i n  s p r i n g  and e a r l y  
sumner, undoubtedly taken f rom spawning aggregat ions. Peak catches 
have s t e a d i l y  decl i r ied from 1983-84, w i t h  a l e s s e r  d e c l i n e  i n  CPUE 
u n t i l  1986. 

2.2.2 Hauraki  G u l f  - 
Th is  subd i v i s i on  o f  t he  Auckland (East) FMA, comprises f i s h i n g  areas 
5-7 and the  p o r t s  Auckland, Leigh ( o f t e n  combined w i t h  Auckland), 
Thames, and Coromandel. 

The Hauraki Gu l f  con ta ins  the  most impor tan t  snapper f i s h e r y  i n  New 
Zealand, w i t h  grounds t h a t  have been f i s h e d  comnerc ia l l y  f o r  over  80 
years. The l a rge  f l e e t  based a t  Auckland pioneered most o f  t he  
expansion 'n t he  nor thern  snapper f i s h e r y  du r i ng  t h i s  t ime, b u t  some o f  
t h e  l a t e r  developments were in t roduced o r  q u i c k l y  adopted by f ishermen 
i n  o t h e r  p o r t s  f rom Whakatane i n  t he  south-east t o  Manukau i n  t h e  west. 
Consequently, t he re  a re  d i f f i c u l t i e s  i n  d i s t i n g u i s h i n g  t rends i n  Gu l f  
p o r t  da ta  which app ly  s p e c i f i c a l l y  t o  G u l f  grounds f rom those which 
more g e n e r a l l y  cover t he  nor thern  f i she ry .  

The Haurakl  Gu l f  f i s h e r y  has been ex tens i ve l y  documented elsewhere 
(Paul 1974, 1977, 1982, Paul and E lde r  1979, Paul unpubl ished),  and the  
d e t a i l s  need no t  be re-examined here. Because i t  i s  t h e  major  New 
Zealand snapper f i s h e r y  many o f  the comnents i n  the  prev ious  s e c t i o n  
app ly  s p e c l f i c a l 1 y . t ~  t h i s  area. 

The f i s h e r y  has a l ong  h i s t o r y  o f  management measures which were 
designed p a r t l y  t o  conserve the  stock by p r o t e c t i n g  spawning and 
nursery grounds, and p a r t l y  t o  reso lve  c o n f l i c t s  between f ishermen 
employing d i f f e r e n t  f i s h i n g  methods. The p a t t e r n  o f  t he  present  
f i s h e r y  i s  t he  r e s u l t  o f  an evo lu t i ona ry  process o f  seasonal o r  area 
c losures  t o  d i f f e r e n t  methods o f  f i s h i n g  and s izes  o f  vessel. For many 



years s i n g l e  t r a w l i n g  and Danish se in ing  were t h e  dominant methods, 
w i t h  some l i n i n g  and n e t t i n g .  P a i r  t r a w l i n g  became impor tan t  i n  t h e  
l a t e  1970s, and more r e c e n t l y  l i n e - f i s h i n g  f o r  pr ime expor t  f i s h  has 
become the  dominant method, t a k i n g  44-53% o f  t h e  snapper catch i n  areas 
5-7 i n  t h e  f o u r  calendar years 1983-86 (see Figs. 6-8). Concern over  
t h e  s t a t e  o f  t he  resource increased du r i ng  the  1970s, toge ther  w i t h  
c la ims o f  u n f a i r  a l l o c a t i o n  t o  var ious  f i s h i n g  methods. I n  1977 a 
quota o f  3500 t was in t roduced f o r  t r a w l  and Danish se ine catches i n  
a rea  6 ( t h e  c e n t r a l  Gu l f ) ,  and i n  1981 t h i s  was r a i s e d  t o  3800 t b u t  
extended t o  cover a l l  c o n e r c i a l  methods. Fu r the r  r e s t r i c t i o n s  on 
areas, methods ( p a i r  t r a w l  and p a i r  se ine) ,  vessel s i ze ,  and t r a w l  mesh 
s ize,  have been progress ive1 y introduced. 

Snapper catches i n t o  Gu l f  p o r t s  have ranged between 3000 and 8000 t 
(Fig. 3, Ti ib le 3), w i t h  about two - th i rds  o f  t h i s  coming f rom t h e  G u l f  
grounds. Fo l low ing  a d e c l i n e  f rom t h e  peak o f  8400 t i n  1971 t h e r e  was 
a recovery t o  6400 t i n  1979, then a f l u c t u a t i n g  d e c l i n e  t o  3400 t i n  
1986 (calendar year ! )  (Fig. 4). P rov i s i ona l  (Quota Management Report)  
f i g u r e s  f o r  t he  f i s h i n g  year  1986-87 l i s t  4100 t f o r  t h e  whole Auckland 
(East) region, l e s s  than t h e  gazet ted TAC (4710 t) and presumably 
represent ing  a f u r t h e r  drop i n  catch from the  G u l f  a rea  and lo r  t h e  
land ings  i n t o  G u l f  por ts .  

2.2.2.1 B a s o n a l  catch and CPUE 

S in  l e  t raw l .  The main catches a re  i n  sp r i ng  and sumner, w i t h  a w i n t e r  
June-August) low (Fig. 15). CPUE shows a s i m i l a r  pa t te rn .  There i s  a f-- 

steady d e c l i n e  i n  catches f rom 1983 t o  1986, b u t  t h e  mean CPUE has 
r i s e n  s l i g h t l y  (Fig. 9). The most recent  f i g u r e s  a r e  i n f l uenced  by  t h e  
i n t r o d u c t i o n  o f  t h e  QMS. 

Danish seine. The n n i n  catches a re  i n  sp r i ng  (October-December), taken 
f rom schoof lng and zoawning f i s h ,  w i t h  a second impor tan t  peak i n  
A p r i l  (Fig.  16). CFJE shows the  same trends. The autumn land ings  peak 
does no t  show i n  datn from 1967-73 (Paul 1974, Fig. 5), and may be a 
r e s u l t  o f  new f i s h i r * a  pa t te rns ;  t he  reason i s  unknown. There i s  a 
s l i g h t  f a l l  i n  CPUE from t h e  1983-84 t o  t he  1985-86 season (see a l s o  
Fig. l l ) ,  bu t  b e t t e r  e f f o r t  da ta  a r e  needed t o  determine the  
s i g n i f i c a n c e  o f  any decl ine.  

Longl ine. The main catches a re  made i n  sp r i ng  (November), w i t h  lower 
catches extending through s u n e r  and autumn ( t o  A p r i l )  (Fig.  14). CPUE 
c l o s e l y  f o l l o w s  landings t rends ,  w i t h  annual CPUE r i s i n g  from 1983-84 
t o  1986-86. The drop i n  1986-87 may simply r e f l e c t  t he  new management 
regime. 

2.2.3 Bay o f  P l e w  
5 

The Bay of P l e n t y  svbd i v i s i on  o f  the Auckland (East) FMA comprised 
f i s h i n g  areas 4, 8-10 and the  p o r t s  Mercury Bay, Tauranga, and 
Whakatane. 

Landings o f  snapper i n t o  Bay p o r t s  increased s t e a d i l y  f rom about 1950 
as t r a w l  e . f fo r t  increased (Fig. 3),  w i t h  a d d i t i o n a l  catches i n  t he  area 
being landed i n  Aucl land. The f i s h e r y  i s  based l a r g e l y  on t r a w l i n g .  
The number o f  l o c a l  t r a w l e r s  rose du r i ng  the  1970s, and the  
i n t r o d u c t i o n  o f  p a i r  t r a w l i n g  w i t h  h igh  opening ne ts  pushed land ings  up 
t o  a peak o f  over  2000 t i n  1978. From December 1983 p a i r  t r a w l i n g  was 



banned through most ,f t h e  Bay. Landings have dec l i ned  from t h e  1978 
peak t o  900-1000 t i n  1983-87 (Fig. 4). S i n g l e  t r a w l i n g  remains the  
dominant method, a l though l o n g l i n i n g  i s  impor tan t  i n  area 8, ad jacent  
t o  Whit ianga (Figs. 6 ,  9). 

2.2.3.1 Seasonal catch and CPUE 

S ing le  t rawl .  The main catches a re  i n  sumner and autumn, w i t h  low 
catches i n  w i n t e r  and spr ing ,  b u t  t he  peaks a re  somewhat i r r e g u l a r  
(Fig. 17). To some ex ten t  t h i s  r e s u l t s  f rom t h e  p a t t e r n  o f  e f f o r t ,  
w i t h  the number o f  boats d e c l i n i n g  each spr ing.  The CPUE t rend  i s  more 
regu la r ,  w i t h  sumner peaks, perhaps r e f l e c t i n g  a spawning/school i n g  
season somewhat l a t e r  than i n  more no r the rn  waters. Th i s  whole 
ana l ys i s  i s  in f luenced,  however, by  t he  f i s h e r y  f o r  t a r a k l h l ,  t r e v a l l y ,  
o r  r e d  gurnard, where snapper i s  taken as a by-catch. Annual CPUE 
values from 1983-84 t o  1985-86 show a s l i g h t  increase. 

Longl ines. I n  c o n t r a s t  w i t h  eas t  Nor th land and Hauraki  Gu l f ,  Bay o f  
P len ty  landings gene ra l l y  show no seasonal p a t t e r n ,  a p a r t  f rom a smal l  
sp r i ng  peak i n  1985 (Fig. 14). The annual CPUE was h ighe r  t h i s  season, 
b u t  otherwise no t rend  i s  apparent. The ca tch  dropped sharp ly  i n  l a t e  
1986 a l though CPUE remained r e l a t i v e l y  s table.  The reason f o r  t he  
absence o f  a  s t rong s p r i n g  peak i s  p robab ly  t h a t  t h e  main l o n g l l n g  
a c t i v i t y  i n  t he  nor th-western Bay does n o t  operate on spawning schools 
t y p i c a l  o f  t h e  Hauraki  G u l f  and eas t  Northland. The main spawning and 
nursery grounds f o r  snapper i n  t he  Bay a r e  a t  t he  eas tern  end. 

:2.2.4 East Cape-Hawke Bay 

Th i s  comprises f i s h i n g  areas 11-14 and t h e  p o r t s  Gisborne and Napier.  
The southern p a r t  o f  t h i s  area y i e l d s  v i r t u a l l y  no snapper landings. 

Landings o f  snapper s t e a d i l y  increased from 1950 t o  reach over 800 t i n  
1972 (Fig. 3),  and then dec l i ned  t o  a l e v e l  o f  about 200 t from 1982 
onwards (F-ig. 4). The f i s h e r y  i s  e s s e n t i a l l y  based on t r a w l  caught 
f i s h  landed a t  Gisborne and Napier (see Paul and T a r r i n g  1980). P a i r  
t r a w l i n g  was in t roduced t o  t h e  area i n  t h e  l a t e  1970s, b u t  was 
subsequently banned when t h e  stocks appeared t o  be d e c l i n i n g  i n  
abundance and the re  was c o n f l i c t  w i t h  f ishermen us ing  o the r  methods. 
P a i r  and s l n g l e  t r a r l e r s  t a r g e t  f i s h e d  f o r  snapper i n  shal low waters, 
bu t  some was a l s o  tzken as a by-catch i n  t h e  more impor tan t  t r a w l  
f i s h e r y  f o r  t a r a k l h i .  

2.2.4.1 - Seasonal catch and CPUE 

Because a s i g n i f i c a n t  p a r t  o f  t he  small snapper land ings  a re  taken as a 
by-catch, CPUE ana lys i s  was no t  attempted. 

2.2.5 West Auckland - 
This  cornpr,ises f i s h i n g  areas 42, 45-47 and the  p o r t s  Hokianga, Kalpara, 
Manukau, and KawhiaIRaglan. Areas 43 and 44 a re  no t  covered i n  t h i s  
ana l ys i s  because they comprise small and s p e c i a l i s e d  harbour f i s h e r i e s .  
The northernmost area 48 i s  excluded because o f  i n s i g n i f i c a n t  catches 
(as i s  aree 1 i n  east Northland).  

A t raw l  f i s h e r y  t a r ~ e t t i n g  on snapper and t a r a k i h i  developed a long the  
north-west coast du r i ng  the  1950s. A few small t r a w l e r s  had operated 



o u t  o f  New Plymouth, Kawhia, and Raglan f o r  some years p r i o r  t o  t h i s ,  
and i t  had a l s o  been customary f o r  Auckland t r a w l e r s  f i s h i n g  east  
Nor th land  t o  take  advantage o f  f i n e  weather t o  t o p  up t h e i r  loads w i t h  
a few shots a long the  N ine ty  M i l e  Beach grounds before  r e t u r n i n g  t o  
p o r t .  I n  1952 these Auckland-based t r a w l e r s  were pe rm i t t ed  t o  land 
i n t o  Manukau. Recorded landings a t  t h i s  p o r t  increased sharp ly  ( t he  
prev ious  west coast catches were recorded as Auckland landings)  and 
then more s t e a d i l y  t o  reach about 1600 t i n  1971 and 1972 (Fig. 3). 
The Hauraki Gu l f  f i s h e r y  was showing s igns  o f  o v e r - f i s h i n g  a t  about 
t h i s  t ime (Paul 1974), and considerable Auckland-based t r a w l  e f f o r t  was 
d i v e r t e d  t o  t h e  west coast. The catch jumped t o  over 3000 t i n  1973, 
a t  which t ime p a i r  t r a w l i n g  was in t roduced (Table 1). By the  end o f  
1975 most o f  the  vessels were p a i r  t r aw l i ng ,  and by t h e  l a t e  1970s 
snapper landings i n t ~  West Auckland p o r t s  had peaked a t  almost 4000 t 
(Table 2). Actual r l t c h e s  from these grounds were even h igher  
( S u l l  i v a n  1985), w i t  I a d d i t i o n a l  snapper catches taken by  Japanese 
t r a w l  and l i n e  vessels. Subsequent landings have s t e a d i l y  dec l i ned  t o  
about 700 t i n  1986 (Fig. 4 ) ,  and a p r o v i s i o n a l  QMR va lue  o f  about 900 
t (but  i n c l u d i n g  t h ~  Centra l  (Egmont) area) I n  the  f i s h i n g  year  
1986-87. P a i r  t r a w l i n g  dominates the  landings from t h i s  reg ion  a t  
80-90%; S u l l i v a n  (1985) g i ves  75% f o r  a l a r g e r  reg ion  i n c l u d i n g  the  
Egmont area. 

2.2.5.1 -, Seasonal catch and CPUE 

P a i r  t rawl .  The catch i s  s t rong ly  seasonal, peaking i n  s p r i n g  
(November-~ecember) as spawning schools o f  snapper congregate ou ts ide  
t h e  Manukau and Kaipara harbours (Fig. 18). The e f f o r t  (as numbers o f  
boats o r  days f i s h i n g )  i s  a l s o  very seasonal, so the  CPUE t r e n d  i s  l ess  
s t r o n g l y  seasonal t h m  the  t o t a l  catch. S u l l i v a n  e t  d l .  (1988, F ig.  7) 
presented data  on annual CPUE trends f o r  1974-85 showing a steady 
d e c l i n e  from 1975 t c  1981, and then s t a b i l i s i n g  a t  about 30-40% o f  the  
o r i g i n a l  l e v e l  w i t h  s s l i g h t  recovery i n  1985. There i s  no evidence i n  
t h e  1986 data p rese l ted  here of any s i g n i f i c a n t  change. 

2.2.6 Egmont 

Th i s  comprises f i s h i n g  areas 39-41 and t h e  p o r t s  New Plymouth, 
Wanganui, Manawatu, Paraparaumu, and Paremata. I n  most respects t h i s  
reg ion  i s  continuous w i t h  West Auckland and shows s i m i l a r  trends. I t  
i s  descr ibed separate ly  here on ly  because o f  i t s  ex is tence as a 
separate FHA, and i t s  in termediate geographic p o s i t i o n  between t h e  West 
Auckland and Tasman Bay f i s h e r i e s .  Y ie lds  and TACs a r e  combined w i t h  
Auckland (West). 

The d e c l i n e  i n  landings has been o f  t h e  same order  as t h a t  f o r  West 
Auckland (Fig. 4). 

2.2.6.1 - Seasonal cctch and CPUE 

P a i r  t r a w l .  Trends nre s i m i l a r  t o  those i n  West Auckland, w i t h  a 
s t rong  sp r ing  peak and a secondary autumn f i s h e r y  (Fig. 19). Annual 
CPUE v a r i e s  b u t  w i t 1  no general trend. 



2.2.7 Tasman 

Tasman represents t h e  m a j o r i t y  o f  t h e  Chal lenger FMA, compr is ing the  
f i s h i n g  areas (35-38) i n  which s i g n i f i c a n t  snapper catches a r e  made, 
and the  p o r t s  Pelorus, P ic ton,  Blenheim, Nelson, Motueka, Golden Bay, 
Westport, and Greymouth. 

Landings o f  snapper i n  t h i s  reg ion  f l u c t u a t e d  around 500 t f rom the  
l a t e  1940s u n t i l  t he  e a r l y  1970s, w i t h  t he  except ion o f  t h e  th ree  years 
1966-68 when two l a r g e  s t e r n  t r a w l e r s  worked o u t  o f  Nelson. Dur ing the  
1970s most t r a w l e r s  converted t o  p a l r  t r aw l i ng ,  p a r t i c u l a r l y  du r i ng  the  
s p r i n g  spawning season f o r  snapper, and annual landings increased t o  
about 900 t (Fig. 3). I n  1978 t h i s  f f  shery was r e v o l u t i o n i s e d  by the  
a e r i a l  s p o t t i n g  o f  subsurface schools and the  subsequent capture o f  
l a r g e  tonnages o f  b i g  a d u l t  snapper. These concent ra t ions  o f  f i s h ,  
which had presumably p r e v i o u s l y  avoided capture by  convent ional  t r aw l  
methods, i n c l u d i n g  bottom p a l r  t r a w l ,  were ab le  t o  be captured i n  
s u b s t a n t i a l  q u a n t i t i e s  i n  1978 and 1979 by purse seine and 
surface-towed p a i r  t r aw l .  I n  1978 snapper spawned tw i ce  i n  Tasman Bay, 
i n  January and N o v e s x r  ( S u l l i v a n  1985), g i v i n g  two seasonal peaks i n  
one calendar year.  To ta l  land ings  f o r  t he  reg ion  i n  1978 were about 
2700 t, a f o u r - f o l d  increase from t h e  prev ious year  (Table 2, Fig. 4). 
Because o f  t he  v u l n e r a b i l i t y  o f  snapper t o  sur face  f i s h i n g ,  t h e  
u n d e s i r a b i l i t y  o f  a l l o w i n g  l a r g e  catches and l i k e l y  f i s h  wastage, and 
the  s t rong l i k e l i h o o d  o f  over - f i sh ing ,  a  quota was in t roduced t o  t h i s  
f i s h e r y  i n  December 1978. (The i n n e r  p a r t  o f  Tasman Bay i s  c losed t o  
t r a w l i n g  when t h e  quota i s  reached). The quota has been p rog ress i ve l y  
reduced over subsequent years. Landings have a l s o  s t e a d i l y  dec l i ned  
(Fig. 4) ,  t o  some degree r e f l e c t i n g  the  f a l l i n g  i n n e r  Bay quota, b u t  
a l s o  i n d i c i i t i v e  o f  t he  d e c l i n i n g  abundance o f  f i s h .  

2.2.7.1 - Seasonal cz t ch  and CPUE 

P a i r  t rawl , .  The ca i ch  i s  s t r o n g l y  seasonal, peaking i n  November and/or 
December (Fig. 20). The sharp drop i n  January o r  February r e s u l t s  from 
the quota c losu re  operat ing.  Catches have dec l i ned  r e g u l a r l y  f rom 
1983, b u t  so has e f f o r t ;  annual CPUE over these years has remained 
f a i r l y  con: j tant (see a l s o  Fig. 11). 

2.3 The Deepwater F i s h e r y  

As a  shal low coas ta i  species snapper i s  no t  abundant i n  deepwater, b u t  
i t  i s  convenient t o  d iscuss f o r e i g n  catches under t h i s  heading. Snapper was 
probably  t h e  f i r s t  New Zeeland f i s h  t o  a t t r a c t  f o r e i g n  f ishermen t o  t h i s  
country.  Japanese mother sh ips  and l o n g l i n i n g  do r l es  operated around our  
no r the rn  c o a s t l i n e  f rom about 1960, bu t  t h i s  a t t r a c t e d  such oppos i t i on  and 
controversy t h a t  New Zealand and Japan reached an agreement t o  withdraw t h i s  
f l e e t  t o  6 m l l e s  i n  1966 and t o  s top  f i s h i n g  completely w i t h i n  12 m i l e s  by  
1970. Th i s  e f f e c t i v e l y  c losed t h e  main snapper grounds t o  them, and t h i s  
f i s h i n g  ceased. T h e i r  recorded catches f o r  t h i s  p e r i o d  a re  no t  ava i l ab le .  
From t h e  l a t e  1960s Japanese t r a w l e r s  worked on New Zealand's con t i nen ta l  
s h e l f  ou ts ide  12 mi les ,  p r i n c i p a l l y  on the  western s h e l f  from South Taranaki 
B igh t  t o  Northland, t a r g e t t i n g  jack  mackerels bu t  undoubtedly ca tch ing  
 noder rate quantities o f  snapper, t a r a k i h i ,  and o ther  coasta l  demersal species. 
Catch da ta  from several  sc l r ces  a re  surnnarised i n  Table 4, showing peak 
catches o f  1000-1500 t i n  the e a r l y  and mid 1970s. I n  the mid 1970s several  
f o r e i g n  na t i ons  i n t e n s i f 1 6 1  t h e i r  f i s h i n g  around New Zealand i n  a n t i c i p a t i o n  
(of c laims t o  t r a d i t i o n a l  f i s h i n g  r i g h t s  when the 200-mile EEZ was dec la red  



( i n  1978). There a re  unsubs tan t ia ted  r e p o r t s  o f  over  2000 t o f  snapper 
caught b y  renewed Japanese l o n g l i n i n g  i n  1976 and 1977, over  2800 t caught 
du r i ng  a few months o f  in tense f i s h i n g  by  Koreans i n  1977, and a few hundred 
tonnes o f  "sea breamt1 (bu t  probably  i n c l u d i n g  t a r a k i h i )  by S o v i e t  t r a w l e r s  i n  
1972, 1976 and 1977. Since 1978 t h e  r e p o r t i n g  o f  snapper catches by 
char te red  and f o r e i g n  l i censed  t r a w l e r s  has been e q u a l l y  un re l i ab le .  This  i s  
i n  o r d e r  t o  min imise t h e  repor ted  l e v e l  o f  by-catches o f  impor tan t  coasta l  
species. Reported land ings  dec l i ned  f rom about 200 t i n  1979 t o  100 t o r  
l ess  i n  subsequent years. 

A t  p resent  t he re  a r e  minor a l l o c a t i o n s  (5 t u n i t s )  o f  snapper t o  Korea 
(and Japan t o  cover by-catches i n  t h e i r  t r a w l  f i s h e r i e s  o f f  t he  west coast o f  
the Nor th  I s l a n d  and t h e  east coast  o f  t he  South Is land.  

2.4 S i z e  and Age Composit ion o f  Comnercial Catches 

There a r e  ex tens ive  length-frequency and age-composit ion da ta  
a v a i l a b l e ,  bo th  I n  a number o f  pub l i shed papers on snapper f i s h e r i e s  and i n  a 
v a r i e t y  o f  unpubl ished da ta  se ts  h e l d  a t  t he  F i s h e r i e s  Research Centre. 
'These come f rom !several catch-sampling and market-sampling programnes d a t i n g  
.from the  1960s. There has been no cont inuous programne, b u t  f rom t h e  
!numerous samples some usef i i l  t ime se r i es  can be assembled f o r  many regions. 
These da ta  cou ld  be augmented by even l a r g e r  numbers o f  samples measured 
lduring a v a r i e t y  o f  resear,:h t r a w l  survey programnes around New Zealand over 
t h e  l a s t  40 years. 

Length- f  requency da t  i are  a v a i l a b l e  f rom 1948. Scale samples f o r  age 
 determination were f i r s t  c ~ l l e c t e d  i n  any numbers i n  1964, and o t o l i t h s  i n  
1970. 

U n t i l  t he  ' late 1970s most comnercial snapper samples conta ined a wide 
range o f  f i s h  s izes  and aces. Al though most ages were probab ly  i n  t he  range 
5-15 years, f i s h  up t o  age 30 o r  40 were no t  uncomnon, and some ages extended 
t o  t h e  m id  50s. The 1980s have seen a ve ry  s i g n i f i c a n t  s h i f t  towards smal ler  
s i zes  and younger ages (4-10 yrs).  Several  f i s h e r i e s  a r e  c l e a r l y  now much 
more dependent on the recru i tment  s t reng th  o f  young year-classes. 

2.5 Maori  and Recreat ional  F i s h i n g  Pat te rns  

2.5.1 Maori f i s h Q  

As an abundant and E a s i l y  captured coasta l  species p resent  i n  shal low 
waters a long the  c o z s t l i n e  where the  Maori people were most densely 
s e t t l e d ,  snapper were undoubtedly u t i l l s e d  i n  l a r g e  q u a n t i t i e s .  

Snapper a re  o f t e n  mentioned among the  f i s h  species caught and s o l d  t o  
t h e  exp lo re rs  and e i r l y  s e t t l e r s .  More d e t a i l e d  pub l i shed ethnographic 
accounts a re  no t  r e a i i l y  a v a i l a b l e ,  bu t  t he  r e g u l a r  presence o f  snapper 
bones i n  Maori middens i s  documented i n  a l a r g e  archaeo log ica l  
l i t e r a t u r e .  For example, a t  a coasta l  Nor th land s i t e  (Mt Camel) the 
bone m a t e r i a l  f rom about 2500 f i s h  represented 2300 snapper, 100 
t r e v a l l y ,  50-80 kahawai, and 50 f i s h  o f  about 10 o the r  species 
(Davidson 1982). Snapper a re  o f t e n  incorpora ted  i n  popu la r  accounts o f  
Maori  f i s h i n g ;  e,g. Rountree (1985) c l e a r l y  i l l u s t r a t e s  (bu t  does no t  
name) a catch o f  snapper being cleaned and hung on a d r y i n g  rack. 



I n  most nor thern  areas snapper a re  probably the most w i d e l y  sought and 
p r i z e d  marine f i s h  species, a l though they may be outnumbered by  o ther  
species (e.g. kahawai) i n  the  catch. Almost a l l  books on s p o r t  f i s h i n g  
i n  New Zealand have major sec t ions  on snapper f i s h i n g ,  and t h e r e  i s  an 
ex tens ive  f i shermen 's  l o r e  o f  snapper behaviour i n  r e l a t i o n  t o  season, 
moon phase, weather, t i d e ,  and feeding pat terns.  The occasional 
capture of' a  very  l a r g e  snapper fea tures  i n  d a i l y  newspapers as we l l  as 
I n  s p o r t  f l s h l n g  magazines. 

There have been no comprehensive surveys t o  assess the  t o t a l  ca tch  o f  
snapper by rec rea t i ona l  fishermen, b u t  a number o f  tagging programnes 
over  t h e  years have 2rov ided some ind i ca t i on .  I n  areas u t i l i z e d  by 
bo th  comnercial and rec rea t i ona l  f ishermen (a l though comnercial f i s h i n g  
extends i n t o  deeper ~ a t e r )  t h e  p ropo r t i on  o f  tagged f i s h  re tu rned  by 
r e c r e a t i o n a l  f ishern.m i s  i n  the  order  o f  20-30%. Three recen t  l a r g e  
tagg ing  programnes i n  nor thern  New Zealand have g iven s i m i l a r  r e s u l t s  
( S u l l i v a n  e t  d l .  1988). I n  t h e  Bay o f  P len ty  i n  1984 rec rea t i ona l  
f ishermen returned 32% o f  t h e  tagged f l s h  by number, 30% by  weight. I n  
t h e  Hauraki Gu l f  i n  1985 22% b y  number and 20% b y  weight were returned, 
represent ing  a non-comnercial catch o f  830 t compared w i t h  t h e  
comnercial  catch o f  3317 t. I n  eas t  Northland i n  1985 19% b y  number 
and 17% by weight were returned, represent ing a non-comnercial catch of 
368 t compared w i t h  the 1851 t comnercial catch. 

A tagg ing  programne completed i n  1986187 i n  Tasman Bay i n d i c a t e d  about 
10% o f  recaptures repor ted  by  t h e  non-comnercial f i she ry .  The on l y  
main snapper area no t  y e t  surveyed i n  t h i s  way i s  the  north-west coast. 
The rec rea t i ona l  catch here i s  l i k e l y  t o  be p r o p o r t i o n a t e l y  lower, 
g i ven  t h e  lower l e v e l  o f  o f f sho re  rec rea t i ona l  f i s h i n g  a c t i v i t y  along 
t h i s  exposed c o a s t l i w .  However, t he re  are  several harbour f i s h e r i e s  
as  w e l l  as s u r f c a s t i ~ g  from sandy and rocky shores, and there  i s  
f requent  controversq over t h e  impact t h a t  inshore t r a w l i n g  i s  having a t  
N ine ty  M i l e  Beach where f i s h i n g  contests a re  r e g u l a r l y  held. 

3. RESEARCH 

3.1 Stock S t ruc tu re  .- 

Several methods have been used t o  d i s t i n g u i s h  stock un i t s .  The stocks 
so f a r  i d e n t i f i e d  a r e  c l o s e l y  re la ted ,  and cannot be regarded as e n t i r e l y  
separate e n t i t i e s .  However, f o r  t h e  purpose o f  y i e l d  es t imat ion  and 
associated management measures f o r  the snapper f i s h e r y  i t  i s  convenient t o  
assume boundaries between them. 

3.1.1 Growth rates. Longhurst (1958) demonstrated a d i f f e r e n c e  i n  growth 
r a t e  between eas t  aFJ west coast snapper ( the  l a t t e r  grow f a s t e r ) ,  and 
t h i s  has been c o n f i r w d  i n  a l l  subsequent studies. Several o f  these 
s tud ies  have a l s o  s t ~ w n  t h a t  Tasman Bay snapper grow f a s t e r  than those 
on t h e  west coast of the  North Is land.  There are  two poss ib le  causes 
f o r  t h e  observed d i f fe rences:  (1) the  stocks are  i n  f a c t  g e n e t i c a l l y  
d i f f e r e n t ,  e i t h e r  hcding separate spawning s i t e s  o r  undergoing 
d i f f e r e n t  genet ic  s e l e c t i o n  f o l l o w i n g  spawning a t  comnon s i t e s ,  o r  (2) 
the  d i f f e r e n t  geograJhic areas the f i s h  i n h a b i t  p rov ide  d i f f e r e n t  food 
and o the r  cond i t ions  f o r  growth. Whichever o f  these app l i es ,  i t  i s  
s t i l l  poss ib le  t o  regard t h e  eastern and western popu la t ions  as 
s u f f i c i e n t l y  separate t o  be managed as separate stocks. 



3.1.2 Age d i s t r i b u t i o n s .  Some areas have been shown t o  have i d e n t i f i a b l y  
d i f f e r e n t  age s t ruc tures .  Tasman Bay snapper can be separated from the  
r e s t  o f  t h e  west coast  by t h e  extreme v a r i a t i o n  o f  year-c lass s t reng th  
w i t h l n  t h e  populat ion.  Year-classes which a r e  weak elsewhere a r e  
g e n e r a l l y  absent here. These year-c lass p a t t e r n s  are  c o n s i s t e n t l y  
found from one year  t o  the  nex t  ( S u l l i v a n  1985, Fig. 2). 

3.1.3 Genetic d i f fe rences.  Smith e t  a l .  (1978) repor ted  d i f f e r e n c e s  i n  the 
genet ic  make-up o f  snapper p ~ p u l a t i o n s  around New Zealand. They 
concluded t h a t  t h e  west coast, nor th-east  coast, and Hawke Bay snapper 
cou ld  be t r e a t e d  as separate stocks, bu t  t h a t  Tasman Bay f i s h  seemed t o  
be s im i l a r .  t o  o the r  west coast  snapper. T h e i r  data a l s o  i n d i c a t e d  an 
area o f  m ix ing  a t  N ine ty  M i l e  Beach between the  eas t  and west coast 
stocks. 

3.1.4 Spawning areas. - Spawning grounds have been i d e n t i f i e d  i n  many areas, 
and used as an i n d i c a t i o n  o f  separate spawning un i t s .  However, a 
f a i r l y  l ong  spawning season, the  many small bays which a r e  s u i t a b l e  f o r  
spawning, and t h e  mcderate d is tances moved by some snapper t o  reach 
t h e i r  spawning s i t e  seem l i k e l y  t o  obscure any c lea r -cu t  separat ion 
between stocks. The Hauraki Gu l f  i s  the  l a r g e s t  and most important  
spawning ground, ana there  i s  some movement between east Northland, the  
Gu l f ,  and the  Bay o f  Plenty. Separate spawning areas a r e  known i n  t h e  
eastern Bay o f  Plenty,  Hawke Bay, along the  eas t  North land c o a s t l i n e  
(no tab l y  Bream Bay, Bay o f  Is lands ,  Doubtless Bay, and Great E x h i b i t i o n  
Bay). On t h e  west coast spawning occurs o f f  N ine ty  M i l e  Beach, ou ts ide  
t h e  Kaipara and Manukau Harbours, near New Plymouth, Wanganui, and 
f u r t h e r  south i n  Tasinan Bay and the  Marlborough Sounds. 

3.1.5 Tagging i n d i c a t i o n  o f  movement. Snapper tagging has been c a r r i e d  out  
i n  several  regions t o  study movements o f  f i s h  and more r e c e n t l y  i n  
o rder  t o  est imate the  stock s i z e  from recapture ra t i os .  Paul (1967) 
reviewed e a r l y  s tud ies  which genera l l y  y i e l d e d  low recapture ra tes  bu t  
demonstrated t h a t  most o f  the  snapper tagged a t  shal low inshore  
l o c a l i t i e s  moved very  l i t t l e .  Crossland (1982) sumnarised t h e  r e s u l t s  
up t o  t h a t  time, which prov ided very  s l m i l a r  conclusions. Several 
l a r g e  tagg ing  programnes have s ince  been completed. Tasman Bay and 
Marlborough Sounds 1981-84 and 1986-87; Bay o f  P len ty  1983; and Hauraki 
Gu l f  and eas t  North land 1984. 

The Hauraki G u l f  anb Bay o f  P len ty  snapper popu la t ions  showed the  
c l o s e s t  relations hi^; about 10% of Gu l f  f i s h  moved t o  t h e  Bay, and a 
smal ler  p r o p o r t i o n  noved i n  t h e  opposi te d i r e c t i o n .  East Nor th land and 
Gu l f  f i s h  in te rmixed l ess  than t h i s ,  and s i m i l a r l y  there  was l i t t l ' e  
movement from the  eas t  t o  the  west coast. There proved t o  be l i t t l e  
m ix lng  between Tasman Bay and Marlborough Sounds snapper (Drumnond and 
Mace 1984), a l though there  was some seasonal movement between Tasman 
Bay and th'e Westland coast. There was very  l i t t l e  movement detected 
from Tasman Bay t o  the west Coast o f  the North Is land.  

On the  bas is  o f  our present knowledge, snapper have been d i v i d e d  i n t o  
seven "stocks"  f o r  the purpose o f  d e r i v i n g  y i e l d  estimates. I n  the  
f u t u r e  i t  may be poss ib le  t o  de f i ne  smal ler  u n i t s ,  o r  i t  may be found 
p r a c t i c a l  t o  combint two o r  more i f  they are  subjected t o  a comon 
f i s h e r y  and appear t o  reac t  i n  a s i m i l a r  way. The d i v i s i o n s  a r e  based 
p a r t l y  on b i o l o g i c a l  d i f fe rences and p a r t l y  on reasonably separate 
geographical areas: 



East North land 
Hauraki Gu l f  
Bay o f  P len ty  
Hawke Bay 

West coast, North I s l a n d  
Tasman Bay 
Marlborough Sounds 

3.2 Resource Surveys and Recruitment I nd i ces  

There has been s i g n i f i c a n t  research e f f o r t  i n  t h i s  f i e l d  over many 
,years, and o n l y  i i  b r i e f  sumnary i s  poss ib le  here. 

General t r a w l  surveys have been conducted i n  t h e  Hauraki Gu l f  f rom t h e  
1950s, i n  t h e  Bay o f  P len ty  i n  1961-62, and eas t  North land 1963-64 (F i she r ies  
Research Centre, da ta  on f i l e ) .  These were fo l lowed by  surveys d i r e c t e d  a t  
~neasur ing j u v e n i l e  snapper abundance i n  more d e t a i l ,  f i r s t  a long t h e  
nor th-eastern c o a s t l i n e  from North Cape t o  t h e  eastern Bay o f  P len ty  i n  
1968-75, and then i n  Hauraki Gu l f  i n  1976-80. Th is  work loca ted nursery  
grounds and demonstrated t h e  dependence o f  snapper year-c lass s t rength ,  and 
hence recru i tment ,  on f a c t o r s  a t  l e a s t  l i n k e d  t o  c l i m a t i c  v a r i a b i l i t y .  A 
t r a w l  survey o f  t h e  north-western coas t l i ne  i n  1971 loca ted nursery grounds 
and measured year-c lass v a r i a b i l i t y  there. 

More r e c e n t l y  t he re  has been a se r ies  o f  random-station t raw l  surveys 
i n  Hauraki G u l f  (1982 -1988) and the  Bay o f  P l e n t y  (1983 and 1985), 
d i r e c t e d  p r i n c i p a l l y  a t  measuring snapper biomass i n  these regions b u t  
probably be ing  more successful  a t  e s t a b l i s h i n g  t h e  s t reng th  o f  incoming 
j u v e n i l e  recru i tment .  

There have been o t h c r  se r i es  o f  t r a w l  surveys f o r  j u v e n i l e  snapper 
o f f  New Plymouth i n  1984-85 (Horn 1986) and i n  Tasman Bay i n  1982-86. 

Some o f  t h i s  work hzs been publ ished, and t h e  data se ts  w i l l  cont inue 
t o  be used as a time se r ies  i n  f u t u r e  stock assessment work. . .  

3.3 Other Studies - 
3.3.1 Reproduction. Snapper school f o r  spawning near the  cent re  o f  r e l a t i v e l y  

l a r g e  and z e l t e r e d  embayments. They spawn s e r i a l l y ,  re leas ing  many 
batches o f  eggs over an extended season du r ing  spr ing  and sumner. 
Cassie (1956a, 1956b) f i r s t  s tud ied  t h e i r  reproduct ion, and h i s  work 
was fo l l owed  up by  Crossland (1977a, 1977b) who descr ibed t h e i r  
spawning cyc le  and the  d i s t r i b u t i o n  and abundance o f  eggs, ma in l y  i n  
the  Hauraki Gu l f  b u t  w i t h  some work along eas t  Northland. He made an 
es t lmate  o,F t h e  Haur i k i  Gu l f  spawning stock s i z e  from p lank ton i c  egg 
abundance (Crossland 1980a). Present research inc ludes  a s tudy  o f  
hormonal a c t i v i t v  i n  r e l a t i o n  t o  ctonad develooment. eaa r i oen ina  and -" . 
s e r i a l  re lease (iankhurst, unpublished) and popu la t ion  ovar ian  cyc les  
(Ze ld is ,  unpublished). 

3.3.2 Larval  and j u v e n i l e  scology. There i s  a p rograme underway i n  t h e  
Hauraki Gu l f  explor i .qg the  r e l a t i o n s h i p s  between spawning success, as 
measured by egg numbers re leased i n t o  the  p lank ton  and t h e i r  s u r v i v a l  
through t o  l a t e  larvae,  and environmental f a c t o r s  such as temperature, 
cur ren ts ,  water c o l u m  s t ruc tu re ,  food abundance and t h e  general 
weather regime, aiming t o  c l a r i f y  the general c o r r e l a t i o n  o f  "warm 
spr ings,  s t rong year-classes".  A separate programe i s  examining i n  
some d e t a i l  the h a b i t a t  requirements and su rv i va l  o f  0-year snapper as 
they en te r  the demersal phase, as we l l  as t h e i r  change i n  d i s t r i b u t i o n  
and abundance and any h a b i t a t  s h i f t  over the  succeeding two years. 



Th is  work l i n k s  the  e a r l i e r  smal ler-scale work on the  h a b i t a t  on 0-year 
snapper, w'ith the  present l a r v a l  ecology programne, and w i t h  pas t  and 
present  t r a w l  survey s tud ies  o f  j u v e n i l e  d i s t r i b u t i o n  and abundance. 

:3.3.3 Mark-recapture. Recent s tud ies  have been sumnarised above. Fur ther  
d e t a i l s  on the  analyses r e s u l t i n g  from the  Bay o f  P len ty  tagging i n  
1983 a r e  g l ven  by Hore e t  a1 (1986), w i t h  emphasis on developing a 
p r o d u c t i v i t y  model o f  the  stock and d e r i v i n g  a s u i t a b l e  r a t e  o f  
e x p l o i t a t i o n .  The 1984 Hauraki Gu l f  and east  North land tagg ing  
programne ,is descr ibed by S u l l i v a n  e t  a l .  ( lg88) ,  lead ing  t o  a 
y i e l d - p e r - r e c r u i t  model and a d iscuss ion  o f  optimum ra tes  o f  
e x p l o i t a t i o n .  The 1986-87 Tasman Bay snapper tagging r e s u l t s  a r e  
presented i n  K i r k  e t  a l .  (1988). A separate age-va l ida t ion  study i s  
a l s o  u t i l i s i n g  these recaptured f i s h .  

3.3.4 Biomass Estimates. There a r e  ongoing e f f o r t s  t o  update biomass 
est imates, p r i n c i p a l l y  us ing  t raw l  survey and mark-recapture da ta  (see 
above). Use o f  the  egg product ion  method f o r  spawning assessment. i s  
be ing  i n v e s t i g a t e d  (Ze ld is ,  unpublished). 

3.3.5 Mode l l ing  Studies. I n  a d d i t i o n  t o  t h e  l a r g e l y  unpubl ished r e s u l t s  f rom 
t r a w l  survey and mark-recapture da ta  sets,  mentioned above, t h e r e  have 
been at tempts t o  model the- Hauraki Gu l f  snapper f i s h e r y  (Vooren and 
Coombes 1977, E lder  1979), and a stock reduc t i on  ana lys i s  o f  Bay o f  
P l e n t y  snapper has been completed ( G i l b e r t  1986). There has a l s o  been 
some work on mode l l ing  a l t e r n a t i v e  management s t r a t e g i e s  f o r  snapper 
stocks, p r i n c i p a l l y  t o  determine the  long-run recovery t ime f rom an 
over - f i shed cond i t i on  (G i l be r t ,  1988 and unpublished). 

Management Imp l i ca t i ons  o f  Recent Studies 

Sumnary o f  Recent Catches, Yie lds,  and TACs 

A sumnary o f  recent  catches, est imated y i e l d s ,  and TAC values 
subsequently establ ished,  i s  prov ided i n  t h e  f o l l o w i n g  tab le :  



Gazetted 
Catches Estimated Y ie lds  TACs 

83/84 84/85 85/86 86/87 1985 1986 1987 1988 1987 

Kermadec 0 
Auckland: 

(E. North land)  
(Hauraki Gu l f )  
(Bay o f  P len ty )  
East 6539 
West 1269 

Cent ra l  : 
Egmont 421 
East 145 

Chal l e n g e r l c e n t r a l  
(Plateau) 410 

South-East: 
Chatham Rise  0 
Coast 2 

Southland 
Subantarc t ic  

Area n o t  known 344 

To ta l  Domestic 9128 

4.2 Stock Assessments and Y i e l d  Estimates 

Thts  s e c t i o n  reviews est imates o f  biomass and sus ta inab le  y i e l d  f o r  
each snapper stamck. Background in fo rmat ion  on the  es t ima t ion  o f  y i e l d s  and 
d e r i v a t i o n  o f  TACs between 1985-87 i s  presented i n  the  Appendix. 

Y i e l d  est imates were made using a t w o - t i e r  approach (McKoy 1988) and 
are  shown i n  Table 5 f o r  ~ l c h  QMA. 

(a) The f i r s t  t i e r  i s  tt:e maximum constant y i e l d  (MCY) which represents the  
maximum constant  catch t h a t  would be susta inable a t  a l l  probable f u t u r e  
l e v e l s  o f  biomass. I t  accepts a l oss  i n  p o t e n t i a l  y i e l d  by employing a 
management s t r a t e g y  o f  .constant catch. Therefore the  est imates o f  MCY 
presented below are  aenera l l y  lower than prev ious y i e l d  est imates f o r  
snapper. 

(b) The second t i e r  i s  the  cu r ren t  annual y i e l d  (CAY) which corresponds 
c l o s e l y  t o  the  present  sus ta inab le  y i e l d  (PSY) concept used p rev ious l y .  
The use o f  CAY w i l l  produce a h igher  average y i e l d  than MCY from any 
stock b y  employing a management s t ra tegy  o f  constant f i s h i n g  m o r t a l i t y .  

4.2.1 Auckland 

S u l l i v a n  e t  d l .  (1988) presented the r e s u l t s  o f  th ree  l a r g e  tagg ing  
programnes c a r r i e d  out  i n  t h i s  area i n  1983 and 1984. A f t e r  al lowance 
was made f o r  10-15% under-repor t ing o f  t ag  recaptures by the  comnercial 



f i s h e r y ,  t h e  biomass o f  snapper i n  Auckland East was est imated t o  be i n  
t h e  range 52,000-55,000 t. Based on p r o p o r t i o n a l  tag  recaptures, the  
non-comnercial f i s h e r y  was est imated t o  take  up t o  20% o f  t h e  t o t a l  
catch. 

Maximum constant  y i e l d  (MCY) 
MCY was ca l cu la ted  as Fmax * Bmin where the  est imate o f  biomass from 
t h e  tagging programnes was considered t o  be t h e  h i s t o r i c  minimum 
biomass. Fmax appears t o  be s a f e l y  sus ta inab le  i n  t h i s  f i s h e r y ,  as 
prev ious  ra tes  o f  e x p l o i t a t i o n  g r e a t l y  exceeded t h i s  l e v e l  w i t h o u t  
causing dramat ic  dec l ines  i n  stock size. Fmax was ca l cu la ted  a t  0.1 
f rom a  y ie ld -pe r - rec ru i  t model (YPR), assuming a  na tu ra l  m o r t a l i t y  r a t e  
o f  0.06 ( S u l l i v a n  e t  a l .  1988). The range o f  Bmin was 52 000-55 000 t. 

MCY = 5200-5500 t. 

Current  annual y i e l d  (CAY) 
The biomass o f  snapper was p ro jec ted  forward t o  the  1988-89 f i s h i n g  
yea r  t o  est imate CAY f o r  t h i s  area. The f o l l o w i n g  assumptions were 
made: 

- 

- Non-comnercial catch was 1300 t per  year;  
- The comnercial ca tch  i n  the  1987-88 year  was equal t o  t h e  TAC; 
- Annual p r o d u c t i v i t y  ( represent ing growth, recru i tment ,  and na tu ra l  

m o r t a l i t y )  was 15%. 
The 1988-89 r e c r u i t e d  biomass o f  snapper was est imated t o  be 
57 000-62 000 t. CAY was ca l cu la ted  as Fmax * Bcurrent. 

CAY = 5700-6200 t. 
Th is  inc ludes  y i e l d  taken by non-comnercial users. Allowances o f  
1300 t f o r  t h e  non-comnercial ca tch  leaves 4400-4900 t as CAY a v a i l a b l e  
t o  t h e  commercial f i she ry .  The cu r ren t  TAC i s  w i t h i n  t h i s  range, bu t  
as t h i s  s tock i s  depleted i n  some areas, r e b u i l d i n g  o f  t h e  popu la t i on  
t o  greater. biomass l e v e l s  would a l l o w  g rea te r  long-term y ie lds .  

Long-term e q u i l i b r i u n  y i e l d  
The East North land stock i s  no t  considered t o  be below oDtimum s i z e .  
b u t  t h e  Hauraki Gu l f  and Bay o f  P len ty  s tocks have been reduced t o  . 
l e v e l s  lower than opt imal.  Rebul ld ing o f  t h e  Hauraki Gu l f  and Bay o f  
P len ty  stocks t o  l e v e l s  50% h igher  than t h e  cu r ren t  stock s i z e  cou ld  
r e s u l t  i n  long-term y i e l d s  i n  excess o f  8000 t. This y i e l d  would need 
t o  be shared between comnercial and non-comnercial users. 

4.2.2 West coast North I s l a n d  

The cu r ren t  TAC o f  1330 t from t h i s  area a p p l i e s  t o  Auckland (West) and 
Cent ra l  (Egmont) con~sined. The stock i s  c u r r e n t l y  depleted and 
long-term y i e l d s  should increase s u b s t a n t i a l l y  a f t e r  stock rebu i l d ing .  

Maximum constant y i  t l d  
MCY was ca l cu la ted  iS-213 o f  cur ren t  surp lus product ion  (CSP). The 
biomass of' snapper h i s  p ro jec ted  forward- t o  the 1988-89 year; us ing  a  
stock reduct ion  analys is .  CPUE data from t h e  p a i r  t r aw l  f i s h e r y ,  and 
t o t a l  catch in fo rmat ion  from the west coast were used t o  model t h e  
dec l i ne  i n  biomass from 1974 t o  1981, and t o  p r o j e c t  forward t o  the  
cu r ren t  s i t u a t i o n .  Natura l  m o r t a l i t y  was assumed t o  be 0.06. 

No account was taken o f  non-comnercial catch i n  t h i s  analys is .  
Non-comnercial users are thought t o  take l e s s  than 10% o f  the annual 



y i e l d  from t h e  f i she ry .  Reports o f  snapper catches i n  t h e  Recreat ional  
Survey i n d i c a t e  t h a t  t h i s  area i s  much l ess  impor tan t  than t h e  eas t  
coast  f o r  non-comnercial users ( S u l l  i van  1988). 

The r e c r u i t e d  biomass o f  snapper i n  t h e  1988-89 f i s h i n g  year  was 
est imated t o  be 12 000-15 000 t. CSP was assumed t o  be 12% o f  c u r r e n t  
biomass. 

MCY = 950-1200 t. 

Cur rent  annual y i e l d  
CAY was est imated as Fmax * BFurrent. Fmax was ca l cu la ted  a t  0.1 from 
a  YPR model and Bcurrent was i n  the  range 12 000-15 000 t. 

CAY = 1200-1500 t. 

Long-term e q u i l  i b r i a n  y i e l d  
The stock reduct ion  analys is  modelled the  d e c l i n e  i n  the  west coast 
snapper s tock f rom t,?e e a r l y  1970s t o  the  present  time. P r i o r  t o  t h e  
i n t r o d u c t i o n  o f  t h e  p a i r - t r a w l  f i she ry ,  s tock  biomass was p o s s i b l y  over  
30 000 t. The unexp lo i ted  popu la t ion  cou ld  have been as l a r g e  as 
40 000 t. The.mode1 ind i ca tes  t h a t  the  optimum stock s i z e  would be i n  
the  range 20 000-25 000 t, w i t h  an e q u i l i b r i u m  y i e l d  o f  2000-2500 t. 

4.2.3 Hawke Bay 

The biomass o f  snapper i n  t h i s  reg ion  i s  n o t  known, and no stock 
assessment has been made. Based on h i s t o r i c a l  ca tch  l e v e l s ,  long-term 
y i e l d s  i n  the  comnercial f i s h e r y  may be 300-400 t. However, du r ing  t h e  
1970s t h e  stock was depleted by heavy f i s h i n g  ( e s p e c i a l l y  
p a i r - t r a w l i n g )  and the  cu r ren t  stock s i z e  cannot support t h i s  l e v e l  o f  
catch. 

MCY was c a l c u l a t e d  as 0.9 t imes the  average y i e l d  i n  the.  f i s h e r y  from 
1982 t o  1986. 

MCY = 175 t. 

The c u r r e n t  TAC i s  s e t  below t h i s  l e v e l  t o  a l l o w  the  stock t o  rebu i l d .  
No cons idera t ion  has been g iven i n  the  f i g u r e s  above t o  t h e  ca tch  by  
non-comnercial users. The p ropo r t i on  o f  ca tch  taken by t h i s  sec to r  i s  
l i k e l y  t o  have remained f a i r l y  constant i n  recent  years. 

CAY cannot be estimated.' 

4.2.4 Chal lenger 

P re l im ina ry  r e s u l t s  o f  the  1986 tagging programne i n d i c a t e  t h a t  t h e  
c u r r e n t  r e c r u i t e d  stock s i z e  o f  snapper i n  t h e  Tasman Bay stock i s  
about 1500 t ( K i r k  e t  d l .  1988). MCY was ca l cu la ted  as F0.1 * 
Bcurrent. F0.1 was est imated t o  be 0.07 from a  YPR model, w i t h  a  
n a t u r a l  m o r t a l i t y  r a t e  o f  0.06. Bcurrent i s  be l i eved  t o  be t h e  minimum 
h i s t o r i c  l e v e l  o f  s iock size. 

MCY = 0.07 * 1500 = 105 t. 

Because o f  the e x t r r n e  v a r i a b i l i t y  i n  year-c lass s t reng th  i n  the  Tasman 
Bay snapper popu la t ion ,  F0.1 has been used i n  preference t o  Fmax (as 



used i n  t h e  no r the rn  stocks). P r e - r e c r u i t  surveys i n  recent  years  show 
t h a t  some good year-classes a r e  now e n t e r i n g  the  f i s h a b l e  populat ion.  

I n  t h e  Marlborough Sounds, no est imate o f  s tock  s i z e  o f  snapper i s  
a v a i l a b l e .  MCY was ca l cu la ted  a t  0.9 t imes t h e  average comnercial 
ca tch  f rom 1965 t o  1985. 

MCY = 0.9 * 81 = 73 t. 

The r e c r e a t i o n a l  catch from the  Tasman Bay s tock  i s  est imated f rom t h e  
tagg ing  r e s u l t s  t o  be about 8% o f  t h e  t o t a l .  Separate MCY (and CAY) 
values a re  thus a v a i l a b l e  f o r  t h i s  area 's  comnercial and r e c r e a t i o n a l  
f i s h e r i e s .  The CAY f o r  t he  Tasman Bay stock i s  t he  same as MCY, b u t  no 
es t imate  i s  p o s s i b l e  f o r  t he  Sounds stock. 

Long-term y i e l d s  f rom the  Chal lenger s tock a r e  l i k e l y  t o  be o f  t he  
order  o f  400-600 t, based on a l ong  h i s t o r y  o f  f i s h i n g  a t  t h i s  l e v e l .  
However, t he  s tock i s  severe ly  depleted a t  p resent  and r e b u i l d i n g  o f  
t he  popu la t i on  biomass i s  required. 

The c u r r e n t  TAC exceeds the  CAY, and a reduc t i on  i n  t he  TAC would h e l p  
t he  s tock  rebu i l d .  The success o f  f u t u r e  recru i tment  w i l l  determine 
t h e  t ime-frame i n  which the stock may recover, b u t  reduc t ions  i n  
c u r r e n t  comnercial catches a re  requ i red  t o  prevent  f u r t h e r  d e p l e t l o n  o f  
t he  resource. 
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Appendix 1 

Background t o  t h e  Yie lds and TACs, 1985-87 

Th is  s e c t i o n  descr ibes how t h e  1985-87 reg iona l  y i e l d  est imates and 
TACs were der ived f rom the  v a r i e t y  o f  a v a i l a b l e  in fo rmat ion .  Fur ther  d e t a i l  
i s  prov ided by  S u l l i v a n  (1985), Hore e t  d l .  (1986), and S u l l i v a n  e t  d l .  
(1988), and i n  a number o f  unpubl ished papers r e l a t e d  t o  these documents. 

Susta inable y i e l d s  f o r  t h e  var ious  snapper s tocks have been determined 
from a  wide range o f  b i o l o g i c a l  research data, as w e l l  as h i s t o r i c a l  t rends 
i n  comnercial landings. The general nature o f  most o f  our  snapper s tocks i s  
understood; they a r e  over - f i shed and t h e  popu la t i on  biomass i s  depleted. 
Some stocks have been both  f i s h e d  and researched f o r  longer  per iods  and are  
consequently bet: ter understood than others. However, a l l  t h e  y i e l d  est imates 
must be t r e a t e d  w i t h  some caut ion,  and i t  must be remembered. t h a t  t h e  s tock  
s i z e  w i l l  cyc le  n a t u r a l l y  because o f  vary ing  recru i tment ,  as w e l l  as i t s  
response t o  recent  e x p l o i t a t i o n  leve ls .  

The est lmates g iven here a r e  f o r  the  comnercial f i she ry .  A s i g n i f i c a n t  
ca tch  i s  taken by  recreational fishermen i n  some areas; present  da ta  suggest 
20-30%, and  perhaps more i n  t h e B a y  o f  Plenty. However, i f  these catches 
cont inue a t  prev ious l e v e l s  they should no t  unduly i n f l u e n c e  t h e  y i e l d  
est imates, p a r t i c u l a r l y  where these are  based l a r g e l y  on comnercial data. 

Two y i e l d  est imates were genera l l y  made. The "present  sus ta inab le  
y i e l d '  (PSY) represents the  maximum y i e l d  t h e  present  stock can sustain. I n  
e a r l i e r  papers i t  was sometimes unclear  whether t h i s  made any allowance f o r  
r e b u i l d i n g  t h e  popu la t i on  biomass from an over f i shed cond i t ion ,  and i n  a  few 
cases t h i s  point; s t i l l  requ i res  c l a r i f i c a t i o n .  I n  most cases the  PSY i s  much 
lower than t h e  " long term y i e l d "  (LTY) which cou ld  be harvested from a  
heal t h y  stock. 

Auckland East FMA 

East North land - 
This  f i s h e r y  r e a l l y  on l y  developed a f t e r  1970, and the  long-term 
e f f e c t s  of' recent  a c l  cu r ren t  l e v e l s  o f  e x p l o i t a t i o n  may no t  become 
apparent Tor many y e u s .  I n  1985 a  conservat ive y i e l d  est imate o f  
1000 t was made pr in : ipa l l y  t o  p rov ide  a  warning t h a t  the  f i s h e r y  ( then 
t a k i n g  about 2000 t d year)  was probably o v e r f i s h i n g  t h e  stock and 
should no t  be develcoed f u r t h e r .  I n  1986 the  r e s u l t s  from the tagging 
programne were ava i l sb le ,  and showed t h a t  the  cu r ren t  l e v e l  o f  
e x p l o i t a t i o n ,  about 8% f o r  t h e  comnercial f i s h e r y ,  was s i m i l a r  t o  t h a t  
i n  the  Hauraki Gu l f .  I t  was argued t h a t  t he re  should perhaps be 
comparab i l i t y  betweei y i e l d s  and cu r ren t  catches i n  these two regions. 
I n  t h e  Gu l f  t h e  y i e l d  was 83% o f  cu r ren t  catch, whereas i n  eas t  
Northland i t  was on ly  48%. The l a t t e r  was considered too  conservat ive, 
and the  y i e l d  (and recomnended TAC) was ra i sed  t o  1500 t. ( I n  1986 the  
catch from the  reg ion  decl ined,  presumably independently f rom t h i s  
recormendation, t o  about 1700 t . )  

Fu r the r  ana lys i s  o f  the tagging data  i n  a  y i e l d - p e r - r e c r u i t  model i n  
1987 ( S u l l i v a n  e t  ai. 1988) al lowed a  ref inement o f  t h l s  y i e l d  
est imate. The t o t a l  y i e l d  was est imated a t  about 1900 t, w i t h  the  



comnercial sec tor  component o f  1585 t (based on a  subd iv i s ion  o f  t ag  
re turns) .  The s tock  was n o t  considered t o  have been f i s h e d  below the  
optimum biomass, so the  PSY and LTY should be s i m i l a r .  

Hauraki Gu l f  - 
The Hauraki Gu l f  snapper popu la t i on  has been ex tens i ve l y  s tud ied  over 
the  l a s t  25 years, and several attempts have been made t o  q u a n t i f y  the  
abundance o f  snapper and t h e  l e v e l  o f  sus ta inab le  y i e l d .  

Vooren and Coombs (1977) used an a n a l y t i c a l  model t o  determine the  
e f f e c t s  t h a t  age o f  recru i tment  t o  the  f i s h e r y  and the  l e v e l  o f  f i s h i n g  
m o r t a l i t y  had on y i e l d - p e r - r e c r u i t .  The optimum r a t e  o f  e x p l o i t a t i o n  
was est imated t o  be 5% per  year,  assuming na tu ra l  m o r t a l i t y  o f  5% f o r  
the  o l d e r  age classes. 

E lde r  (1979) used a  surp lus product ion  model t o  analyse catch and 
e f f o r t  data from t h e  comnercial f i s h e r y  from 1960 t o  1974. He 
est imated a  maximum sus ta inab le  y i e l d  f o r  t h i s  popu la t i on  o f  4150 t per  
year. 

Crossland (1980a) ca l cu la ted  the  stock s i z e  o f  snapper, f rom egg 
surveys i n  1974-75 and 1975-76, a t  56 000 t, b u t  gave no e r r o r  bounds 
and d i d  n o t  est imate the  sus ta inab le  y i e l d .  Crossland (1980b) a l s o  
produced est imates o f  the  numerical popu la t i on  s i z e  o f  snapper based on 
tag  re tu rns  by comnercial and rec rea t i ona l  f i s h e r i e s .  Th i s  s tudy 's  
r e s u l t s  were lower than the  egg survey r e s u l t s ,  and i t  had t o  assume a  
ve ry  h i g h  (40%) l e v e l  o f  under-repor t ing o f  ca tch  f o r  l o n g l i n e  and 
se tne t  methods. 

More r e c e n t l y  t h e r e  nave been some d e t a i l e d  t raw l  surveys i n  the  Gu l f  
i n  o rder  t o  est imate a d u l t  biomass and determine l e v e l s  o f  recru i tment ,  
and a  l a r g e  tagg ing  programne i n  1984. 

I n  1985 i t  was judged from the  cu r ren t  ra tes  o f  e x p l o i t a t i o n  and 
recru i tment  t o  t h e  f i s h a b l e  popu la t ion  t h a t  t h e  PSY should be 3200 t. 
The resource had been over f i shed i n  the  recent  past  and was probably 
s t i l l  i n  a  st ressed s ta te ,  so t h a t  a f t e r  r e b u i l d i n g  i t  should be 
poss ib le  t o  a r r i v e  a t  a  h igher  LTY. 

I n  1986 i t  was conf  inned from the tagging programne r e s u l t s  t h a t  the  
stock cou ld  support 1 comnercial f i s h e r y  a t  the c u r r e n t  est imate o f  PS'Y" 
a t  3200 t, b u t  t h a t  t o  a l l o w  stock r e b u i l d i n g  and t o  compensate f o r  an 
a n t i c i p a t e d  reduct ion  i n  recru i tment  over the  next  two years the  TAC 
should remain a t  2900 t. I t  was p red i c ted  t h a t  when the  stock had been 
r e b u i l t  t o  optimum biomass l e v e l s  i t  should support an annual y i e l d  o f  
up t o  4000 t. 

I n  1987 f u r t h e r  ana1,ysis o f  the tagging r e s u l t s  gave s i m i l a r  resu l t s .  
The stock s i z e  was E j t ima ted  a t  32 300 t, which a t  an e x p l o i t a t i o n  r a t e  
o f  10% would prov ide  a  PSY o f  3230 t, o r  some lesse r  f i g u r e  (perhaps 
2  800 t )  depending c n  the l e v e l  o f  tag under repor t ing  ( S u l l i v a n  e t  d l .  
1988). I t  was p red i c ted  t h a t  w i t h i n  the  Auckland (East) TAC o f  4710 t, 
some 3000 t o r  l ess  vou ld  be taken comnerc ia l ly  from the  Gu l f ,  p lus  
800-900 t by t h e  n o n - c o n e r c i a l  sector.  The LTY was rev ised t o  around 
5000 t, and i t  was stressed t h a t  cont inu ing  conservat ive management was 



requ i red  f o r  the sto:ks t o  rega in  a  p o s i t i o n  f rom which they  cou ld  
supply t h i s .  I n  p a r t i c u l a r ,  the catch from separate reg ions  w i t h i n  the  
Auckland FMA needed t o  be c a r e f u l l y  balanced, g i ven  t h e  key r o l e  o f  
recru i tment  w i t h i n  the  Gu l f  i n  not  o n l y  r e b u i l d i n g  i t s  own stock b u t  
supply ing emigrant f i s h  t o  the  Bay o f  Plenty. 

Bay o f  P len ty  

T h i s  stock has a  long h i s t o r y  o f  e x p l o i t a t i o n ,  and i n  recent  years has 
been severe ly  depleted. Research work has inc luded t r a w l  surveys f o r  
es t ima t ing  biomass and recru i tment  t rends,  a  s tock  reduc t i on  ana lys i s  
( G i  1  b e r t  1986), and a  l a r g e  tagging programne. 

The stock reduc t i on  ana lys i s  i nd i ca ted  an LTY o f  about 800 t. However, 
t h e  popu la t ion  biomass has s t e a d i l y  dec l ined s ince  t h e  e a r l y  1970s and 
cannot now sus ta in  t h i s  y i e l d .  CPUE data  from t h e  t r a w l  f i s h e r y  showed 
annual dec l i nes  o f  10-3051 f rom 1974 t o  1980, w h i l e  land ings  cont inued 
t o  be over tw ice  the  optimum l e v e l  ( S u l l i v a n  1985). Trawl surveys 
revealed poor recru i tment  l e v e l s  f o r  the  mid 1980s. The tagging 
r e s u l t s  t o  1985 i nd i ca ted  an e x p l o i t a t i o n  r a t e  o f  a t  l e a s t  12%, and 
more probably 15-20%, which was c l e a r l y  no t  susta inable.  I n  1985 the  
recomnended PSY was 500 t, and i t  was observed t h a t  poor  recru i tment  
was going t o  depress t h e  a d u l t  stock even f u r t h e r ,  a t  l e a s t  i n  the  
s h o r t  term, be fore  r e b u i l d i n g  could occur. 

I n  1986 f u r t h e r  ana lys i s  o f  the  tagging data (Hore e t  d l .  1986) 
e s s e n t i a l l y  confirmed t h i s  pos i t i on .  The stock s i z e  a t  t h e  end o f  1985 
was est imated a t  5700 t o  7200 t, which a t  a  p r o d u c t l v i t y  o f  12% would 
g i v e  a  PSY o f  680-860 t, probably l ess  a f t e r  a l l o w i n g  f o r  poor 
recru i tment .  Apport ion ing t h i s  between comnercial and r e c r e a t i o n a l  
sec tors  a t  a  2 : l  r a t i o  gave a  comnercial y i e l d  o f  450-575 t. Because 
o f  t h e  f i s h e r y ' s  re ran t  dependence on on l y  a  few s t rong  year-classes, 
w i t h  p red i c ted  poor f u t u r e  recru i tment ,  and t h e  very  c l e a r  need t o  ..' 
r e b u i l d  stocks, a  PSY o f  300 t was recomnended. An LTY o f  800 t could 
s t i l l  be an t i c i pa ted .  

I n  1987 there  was an upward adjustment i n  the  mean c a l c u l a t e d  biomass 
t o  between 6600 and 7300 t, through using a  b e t t e r  measure o f  the  
abundance o f  l a r g e  ( w e r  45 cm) snapper der ived from l o n g l i n e  catches. 
Making an allowance o f  10-15% f o r  under repor t ing  o f  tags g i ves  a  PSY 
range o f  600-650 t. An LTY o f  800 t was s t i l l '  considered feas ib le ,  so 
t o  a l l o w  stock r e b u i l d i n g  t h e  PSY was l e f t  unchanged a t  300 t. 

West coast North I s l a n d  

The p a i r  t r a w l  f i s h e r y  based a t  Auckland's Onehunga p o r t  (Manukau 
Harbour) has been studied from catch and e f f o r t  da ta  f o r  t h e  pe r iod  
1974-86 ( S u l l i v a n  and G i l b e r t  1979, S u l l  i van  1985, S u l l  i v a n  e t  a l .  
1988). CPUE dec l i ned  from 1974 t o  1981, remained a t  30-40% o f  the  
o r i g i n a l  l e v e l  t o  1984, and rose a  l i t t l e  i n  t h e  l a s t  (1985-86) season. 

I n  1985 a  stock reduct ion  ana lys is  ( S u l l i v a n  1985) produced LTY 
est imates o f  2200-2500 t f o r  the pe r iod  1976-81. The s tock  worked by 
t h i s  p a i r  t r aw l  f l e e t ,  extending south t o  Cape Egmont, was considered 
t o  have been depleted f u r t h e r  s ince 1981, and a  PSY o f  1800 t was 
recomnended. A  h igher  LTY was considered poss ib le ,  so t h e  recomnended 
TAC o f  1360 t was s e t  lower than the PSY i n  o rder  t o  pe rm i t  stock 
rebu i l d ing .  For management convenience i t  was a l s o  subdiv ided i n t o  



TACs f o r  t h e  two FMAs involved:  Auckland (West 1100 t, and Cent ra l  
(Egmont) 260 t. 

I n  1986 no f u r t h e r  da ta  were considered, and the  recomnended y i e l d  
(expressed as a  recomnended TAC) was l e f t  a t  the s i n g l e  f i g u r e  o f  1360 
t f o r  t h e  west coast  o f  t h e  North Is land.  

I n  1987 f u r t h e r  s tud ies  on age d i s t r i b u t i o n  showed a  con t i nu ing  dec l i ne  
i n  t h e  p r o p o r t i o n  o f  o lde r  f i s h  i n  the  catch ( S u l l i v a n  et  a l .  1988), 
a long w i t h  the  reduc t i on  i n  t o t a l  biomass demonstrated by t h e  dec l i ne  
i n  CPUE. It was suggested t h a t  t h e  PSY l e v e l  might  be about the  
average landings f o r  1983-85 o f  1880 t, b u t  t h a t  t h e  LTY should be 
higher,  perhaps up t o  2500 t. No change was recomnended t o  t h e  
e x i s t i n g  y i e l d  (1360 t) and TAC (1330 t) values f o r  Auckland (West) and 
Cent ra l  (Egmont) combined. 

Chal lenger - FMA 

Tasman Bay 

Th is  area comprises Tasman Bay i t s e l f ,  Golden Bay, t h e  southern p a r t  o f  
the  South Taranaki B igh t ,  and the  Westland coast. 

A  y i e l d - p e r - r e c r u i t  model f o r  t h i s  stock i nd i ca ted  an optimum 
e x p l o i t a t i o n  r a t e  o f  12% ( S u l l i v a n  1985). I n  t h e  mid 1960s and mid t o  
l a t e  1970s t h i s  l e v e l  had been exceeded and the  stock biomass 
i n e v i t a b l y  declined. However, s ince the i n t r o d u c t i o n  o f  quotas the  
f i s h e r y  has cont inued a t  a  lower r a t e  o f  e x p l o i t a t i o n .  

The r e s u l t s  from a  tagglng programne i n  1978-82 suggested a  PSY o f  
about 400 t ,  w i t h  a  h igher  LTY. However, recru i tment  t o  t h i s  s tock i s  
h i g h l y  va r i ab le ,  o f t e n  w i t h  long i n t e r v a l s  between s t rong year-classes. 
The r e t e n t i o n  o f  an adequate spawning stock i s  essen t i a l  t o  op t im ise  
t h e  chances o f  producing s t rong year-classes and t o  b u f f e r  t h e  
popu la t i on  aga ins t  cont inu ing  f i s h i n g  pressure du r ing  per iods  o f  low 
recru i tment .  The 1985 recomnended TAC o f  250 t was lower than t h e  PSY. 

I n  1986 the re  was no f u r t h e r  work reported, and no changes were made t o  
recomnended f i gu res .  

I n  1987 there  was agdin no f u r t h e r  work reported, b u t  the  p o t e n t i a l  o f  
the  c u r r e n t  tagg ing  programne f o r  es tab l i sh ing  stock s i z e  and y i e l d s  
was noted. The PSY ras  s t i l l  considered t o  be 400 t, w i t h  a  LTY o f  
perhaps 600 t. Beca~se  the  stock had been depleted i t  was considered, 
prudent t o  ma in ta in  the TAC a t  250 t, below the  PSY. 

Marlborough Sounds 

L i t t l e  research work beyond t h e  1978-82 and 1984 tagging has been done 
i n  t h i s  area, which contains a  r e l a t i v e l y  small popu la t i on  o f  snapper. 
There i s  a  small comnercial t r aw l  and ne t  f i s h e r y ,  and a  more important  
rec rea t i ona l  f i s h e r y .  Tag re tu rns  suggest t h a t  t h e  optimum 
e x p l o i t a t i o n  r a t e  o f  12% has been exceeded i n  recent  years. The 
comnercial f i s h e r y  has taken up t o  250 t annual ly,  though n o t  f o r  
extended per iods,  w e l l  above the  i n f e r r e d  sus ta inab le  l e v e l  o f  about 
100 t. The PSY i s  almost c e r t a i n l y  less,  perhaps 70 t, and t h i s  has 
been t h e  recomnended y i e l d  o r  TAC value i n  recent  years. 



Cent ra l  (East) FMA 

East Cape-Hawke Bay 

Th is  f i s h e r y ,  has almost c e r t a i n l y  been over -exp lo i ted  s ince  t h e  mid t o  
l a t e  1960s, w i t h  catches f a l l i n g  s t e a d i l y  since, b u t  no d e t a i l e d  
assessment o f  y i e l d  has been c a r r i e d  ou t  f o r  t h i s  stock. There was a 
d e c l i n e  i n  CPUE d u r i n g  the  1970s. cons i s ten t  w i t h  a d e c l i n i n g  resource 
( S u l l i v a n  1985). H i s t o r i c a l  catches have been up t o  800 t p e r  year, 
b u t  appear t o  have been more s t a b l e  r e c e n t l y  a t  a l e v e l  around 400 t. 
P a r t  o f  t h e  dec l i ne  i n  catches can be a t t r i b u t e d  t o  a ban on p a i r  
t r a w l i n g ,  which may be g i v i n g  t h e  stock a chance t o  recover. The l eve l  
and r e g u l a r i t y  o f  l o c a l  recru i tment  i s  unknown, b u t  as some o f  the  
snapper i n  t h i s  area are  de r i ved  from the  Bay o f  P l e n t y  (Paul and 
T a r r i n g  1980) t h e  low c o n d i t i o n  o f  t h i s  l a t t e r  s tock  suggests t h a t  
recovery o f  the eas t  coast w i l l  a l s o  be slow. 

I n  1985 i t :  was est imated t h a t  the  PSY would be about 200 t, w i t h  a 
h igher  LTY, and the  lower TAC o f  120 t was recornnended t o  a l l o w  stock 
rebu i l d ing .  The l a t t e r  was l i s t e d  w i t h o u t  cornnent i n  1986. I t was 
repeated again i n  1987, w i t h  the suggestion t h a t  t h e  LTY should be 
300-400 t a f t e r  s tock rebu i ld ing .  The rec rea t i ona l  catch was est imated 
a t  about ;!OX o f  t h e  cu r ren t  catch, 1.e. 20-30 t. 

Other Areas and t h e  Deepwater F ishery  

Nominal tonnages have been assigned t o  the  Kenadec FMA (10 t) and the 
South-east + Southern-Subantarct ic FMAs (30 t )  t o  acconmodate poss ib le  
by-catches. The species i s  o n l y  sparse ly  d i s t r i b u t e d  around southern 
New Zealand, and i s  c e r t a i n l y  no t  ta rge t - f i shed.  S i m i l a r  tonnages 
(10 t u n i t s )  have been a l l o c a t e d  t o  t h e  Japanese and Korean f i s h i n g  
f l e e t s  f o r  the  same reasons. 



Table 1. Total New Zealand landings (t) of snapper, domestic vessels by method, calendar years 1936-86. 
@: The 1936-43 data a r e  from Aprll-March years. 

Percentage 

Year S ingle  
trawl 

P a i r  
trawl 

1 864 
3 842 
4 289 
7 418 
6 217 
9 208 
8 882 
5 880 
5 695 
4 525 
2 852 
2 311 
2 604 
1 315 

Danish 
seine 

4 585 
4 489 
4 806 
5 049 
4 720 
4 476 
3 876 
3 918 
4 145 
3 717 
3 636 
3 484 
3 643 
2 744 
I 753 
11 190 
1 022 
X 016 
832 
850 

X 067 
X 353 
1 260 
X 424 
I. 376 
1. 358 
I. 244 
I. 333 
899 
983 

I. 137 
I. 078 
I. 836 
3 397 
4 626 
5 310 
4 797 
4 616 
2 725 
2 114 
;! 296 
1 858 
?. 790 
I. 454 
923 

1 103 
662 
785 

1 071 
781 
764 

Lines 

980 
925 
877 
805 
814 
739 
449 
463 
508 
533 
595 
643 
852 
932 

1 218 
1 142 
841 
923 

1 201 
1 476 
1 446 
1 525 
1 277 
1 359 
1 256 
1 140 
1 192 
1 088 
890 
815 

1 044 
1 254 
1 221 
972 

1 150 
1 157 
1 150 
1 527 
1 119 
999 

1 196 
1 305 
1 954 
2 583 
2 724 
2 992 
3 093 
2 898 
2 946 
2 928 
2 378 

Nets 

364 
555 
452 
636 
324 
292 
374 
665 
795 
737 
406 
415 
567 
584 
461 
628 
465 
503 
495 
456 
724 
638 
536 
426 
417 
446 
507 
586 
557 
416 
530 
325 
478 
391 
558 
585 
253 
494 
495 
462 
571 

1 078 
1 502 
951 
571 
610 
760 
797 
901 
72 5 
431 

Single 
trawl 

18 
8 
12 
4 
1 
2 
2 
1 
2 
10 
22 
31 
33 
38 
45 
46 
53 
56 
59 
57 
54 
57 
59 
59 
62 
62 
64 
64 
71 
74 
74 
75 
67 
58 
51 
50 
53 
40 
39 
32 
20 
17 
17 
14 
16 
13 
15 
16 
22 
23 
25 

Pat r Danish 
traw 1 seine 

Lines Nets 
TOTAL 

7 235 
6 495 
7 000 
6 760 
5 936 
5 640 
4 791 
5 108 
5 538 
5 538 
5 935 
6 578 
7 561 
6 834 
6 228 
5 509 
4 944 
5 578 
6 101 
6 463 
7 099 
8 270 
7 490 
7 918 
7 965 
7 675 
8 127 
8 374 
8 169 
8 610 
10 363 
10 510 
10 639 
11 406 
12 812 
14 092 
13 183 
14 134 
13 880 
11 638 
14 346 
12 559 
17 660 
16 379 
12 073 
11 940 
10 683 
8 769 
9 244 
9 119 
6 512 



Table ;!. Snapper landings ( t )  by  p o r t  and MA f o r  the  calendar years 1974-86. 
Note: The Auckland MA i s  subdivided here i n t o  West Auckland, east  Northland, Hauraki Gulf, and 
B a y o f  Plenty.  

1974 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 

Hokianga 
Kalpam 
Manukald 
Raglan 
Kawhia 1 
WEST AUCKLAND 

Mangonui 
Whangaroa 
Russell 
Whangarei 
EAST NORTHLAND 

Auckland + Leigh 
Thames 
Coromandel 
HAURAKI GULF 

Mercury Bay 
Tauranga 
Whakatane 
BAY OF PLENTY 

Pelorus 
P ic ton 
Blenheim 
Nelson 
Motueka 
Golden Bay 
Westport 
Gre mouth 
CHA~LENGER 

Kalkoura 
L t t e l  t on  
A aroa 
Lake E l  lesmere 
Timaru 
Oamaru 
Moeraki 
Kar i tane 
Por t  Chalmers 
Ta ie r i  Mouth 
Nu gets 
waqkah'a 
SOUTH-EAST COAST 

Rivert.on 
B l u f f  + Stewart I 
Mi1for.d 
SOUTHL.AND 

Chatham I s  

NEW ZEALAND TOTAL 13733 11638 14346 12559 17660 16379 

* less than 0.5 t. 



Table 3. Snapper landings (t) b domestic vessels: Total New Zealand, 
1931-86187; Haurakl Gu T f por ts  (Auckland, Thames, Coromandel, and 
Whangarel), 1931-80; Hauraki Gulf  region (areas 3 I n  1960-73, 5-7 I n  
1980-86). 

Total  N.Z. Haurakl Gulf  Auckland Haurakl ~ u l f  
Ports Area 



Table 4. Snapper land ings  (t) repor ted  by f o r e i g n  vessels f i s h i n g  i n  New Zealand waters, 1968-86. Note: 
Compiled f rom var ious  sources, some o f  which a r e  cont rad ic to ry :  consequently these must be regarded - .  
as approximate and i n  most cases minimum values only. 

- - 

Japan - Trawl Korean Japan Sov ie t  Foreign Char te r1  
N.E. Cen t ra l  Cent ra l  N.W. Total  Trawl Lines Trawl :Licensed JV 

Coast 

1 

2 
5 
1 - 
- 
26 
20 
1 
0 
1 

E. Coast W. Coast Coast 

309 
929 
543 
403 
1217 
466 
363 
809 
875 
868 
30 
82 

N.Z. N.Z. N.Z. N.Z. N.Z. N.Z. 



Table 5. Y i e l d  est imates (t) f o r  regional  (QMA) snapper stocks 

To ta l  Cur ren t  F ishs tock  
MCY CAY MCY CAY TAC Code 

Auckland East 5300 5900 4000 4600 4710 1 
Auckland West - - 1000 1300 1330 8 
Hawke Bay - - 175 - 130 2 
Tasman Bay ; j0  100 90 90 ) 

) 330 7 
Marl  borough Sounds - - 75 - 1 

Other (Kermadec and S o u t L m  Areas) 40 3,lO 

T o t a l s  5340 6540 

Note: S ing le  values a r e  l i s t e d  f o r  MCY and CAY, r a t h e r  than the  ranges g iven 
I n  t h e  tex t .  
The smal le r  values are  rounded t o  5 t. 
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+ Spawnlng Temperature 

5-year Runnlng Mean 

Total  New Zealand landings (t) of mapper, domestic vessels, 
calendar years 1931-86. Also shown, running 5-year mean spring 
temperature trends f o r  the Auckland area, lagged 5 years! these 
data are  5-year running means of mean Nov/Dec Auckland air  
temperaturee, lagged f ive  years, and i n  theory predict  adul t  
snapper biomass changes result ing from variable recruitaent.  

Fishing e f f o r t  and landings declined during the 1939-45 war. 
Stable landings through the ear ly  1960s par t ly  resulted from 
Auckland vessels being placed on res t r ic ted  landings by processors 
unable t o  handle large catches. I n  the ear ly  1970s snapper 
catches rose because of high export prices,  and a s h i f t  towards 
fishing methods ( p a i r  trawl and longline) able t o  work over o r  
near rough-bottom grounds which were previously unexploited. This 
combination may well have over-fished the stocks during a period 
of predicted low recruitment. See Paul (1982). 



Percentage of Coastal Shallow species 

,o Z snapper 
1 I 

Percentage of all Coastal Demersal . 

X snapper 
and Pelagic species 

I 1 

Percentage of Coastal Shallow 

x m.ppor and Shelf Edge species '7 50 

Percentage of Total Fish Landings 

r ig .  21 Snapper landings as a percentage of d i f fe ren t  sectors  of New 
Zealand's comraercialmarine f i s h  landings, a t  5-year intervals,  
1935-85. 

mote: 

The main species i n  each aector are: 

C o ~ t a l  Blue cod, blue moki, elephant f i sh ,  flounders, 
Shallaw: John dory, red gurnard, snapper, soles. 

ghelf -1 Alfonsino, barracouta, bluenose, blue warehou, 
gemfish, gropers, red cod, r i g ,  school shark, 
stargazer, tarakihi.  

Coarrt.l.Psl&ac Grey mullet, jack nackerela, kahawai, t reval ly .  

Deepwater ad . Hake, hoki, l ing,  orange roughy, oreos, 
M a  Pelagic~ s i l v e r  warehou, southern blue whiting, tunas. 
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Fig. 31 Total New Zealand and regional landings ( t )  of snapper, domestic 
vessels ,  calendar years 1931-86. Based on ports of landing data, 
grouped a s  shown in inset  map. -1 The 1931-43 data are from 
April-Harch years. 



Landings (1)  Londlngs (t) 
7000 - . , , , , , , , , , , , , 

-74 75 7'6 77 78 79 60 dl 8.2 83 a4 65 Li I 7 4  75 76 77 78 79 80 81 82 83 84 85 86 

4000 
Auck land  (West) 

3000 

2000 

Cent ra l  (West) 0 
2500 

\ 2000 
Wanpanu 

R 1 SO0 

Bay of  Plenty 

-- 

Cent ra l  (East) 

Fig. 41 Snapper landings (t) within the main (central and northern) 
Fisheries Hanageaent Areas, and at the main ports within these 
areas, calendar years 1974-86. Based on ports of landing data, as 
in Table 2 .  



Area not  given: 

Fig. 51 Domestic landings (t)  of  snapper for the fishing years 1983-84, 
1984-85, and 1985-86, by fishing return area. (Area not known, 
1983-84 - 344 t, 1984-85 304 t, 1985-86 - 536 t . )  



Area not given: 

Fig. 6 ,  Domestic single trawl landings (t) of snapper for the calendar 
' 

years 1983-86, by fishing return area. &&I For fishing return 
areas (used i n  Figs 6-9), calendar years provide the mst recent 
information. 



Area not given: 

1983-95 
1984-23 
1985-103 
1986-53 

Pig. 7 1  Domestic pair trawl landings (t) of snapper for the calendar yems 
1983-86, by fishing return area. 

Area not given: 

Ptg. 88 Domestic Danish landings ( t )  of snapper for the calendar years 
1983-86, by fishing return area. 
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Area not given: 

1984-49 
1985-52 
1986-25 

F i g .  9: Domestic longline landings (t) of snapper for the calendar years 
1983-86, by fishing return area. 



A.  East  Northland --. 

Pair t r a w l  
S i n g l e  t r a w l  
L i n e s  

Hauraki Gulf 
S i n g l e  t r a w l  
Danish s e i n e  
L i n e s  

Bay of P l e n t y  
S i n g l e  t r a w l  
L ines  

Fig. 101 The regional groupings of fishing return areas used for the CPW 
analyses in Figs. 11-20. 



T o m o n  Boy ++ Haurokl Gulf + Bay of Plenty 

I Soorond catch por boo1 (t) 
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I Seeronol catch per boot (1) Single trawl 

Fig. '111 Mean CPUE values for regional snapper fisheries during the main 
fishing seasons (as listed), 1983-84 to 1986-87. Monthly data 
f m m  each fishery are shown in Figs. 12 to 20. 
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I'ig. 121 Snapper catch, effort,  and CPUE (t) for the east Northland pair 
trawl fishery, by month, 1983-86. Fishing return areas 2, 3. 
Data from FSU. 
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3o ,Monthly catch, t East Northlan( 

F M A M J J A S O N D J F M A M J J A S O N D  
1985 I 1986 I 

Number of boats flshlng 

20 

10 

0 . . . . . . . . . . . . , . . . . . .  ~ . . . . ~ ~ , . ~ ~ , , , ~ ! ~ , r , ~ , , , l l # l l -  

JFMAMJJASONDJFMAMJJASONDJFMAMJJASONDJFMAMJJASOND 
1 1983 1 1984 I 1985 I 1986 I 

F i g .  131 Snapper catch, effort, and CPUE (t)  for the east Northland single 
trawl fishery, by month, 1983-86. Fishing return areas 2, 3. 
Data from FSU. 



Hauraki Gulf 
' Catch per boat.' t 

Monthly catch, t Number of boots flshlng 

Lines East Northland 
Catch per boat, t 

Monthly catch, t Number of boats flshlng 

t -- 

Monthly catch, t 

. . 

200 

100 

0 

Bay o f  Plenty 
Catch per boat, t 

Number of boats flshlng 
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- 1,o 

- 0.5 

r O  

Pig. 141 Snapper catch, effort, and CPUE (t) for the east Northland, 
Hauraki Gulf, and Bay of Plenty longline fisheries, by mnth, 
1983-86. Fishing return areas 2,  3; 5, 6 ,  78 4, 8, 9, 10. 
Data-from FSU. 
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F i g .  151 Snapper catch, effort,  and B U E  (t) for the Hauaki Gulf sinqle 
trawl fishery, by month, 1983-86. F i s h i n g  return areas 5, 6,. 7 .  
na+- err.. PPII 



Danish seine 
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Fig. 161 Snapper catch, effort, and CPUE (t) for the Hauraki Gulf Danieh 
seine fishery, by month, 1983-86. Fishing return areas 5, 6, 7 .  
Data from FSU. 
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Fig. 171 Snapper catch, effort,  and CPUE (t) for the Bay of Plenty single 
trawl fishery, by month, 1983-86. Fiehing return areas 4 ,  8, 9, 
10. Data from FSU. 
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Pig. 181 Snapper catch, effort, and CPUE (t) for the Auckland West pair 
trawl fishery, by month,.1983-86. Fishing return areas 42, 45, 
46, 47. Data from PSU. 
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~ i g .  198 Snapper catch, effort, and CPW (t) for the Central West pair 
trawl fishery, by month, 1983-86. Fishing return areas 40, 41. 
Data from FSU. 
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Fig. 201 Snapper catch, effort, and CPUE (t) for the Tasnran Bay pair trawl 
fishery, by month, 1983-86. Fishing return areas 35, 36, 37, 38. 
Data from FSU. 




