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Fig. 11 Total New Zealand landings ( t )  of school shark, d o m s t i c v e s s e l s ,  
1945-87. Calendar years t o  1986 ( so l id  'he j ; Oct-See f ishing years 
1983-84 t o  1986-87 (dashes) are also shown. 1945-86 data from FSU;. 
1986-87 provisional value from QHS. -1 During the l iver -o i l  
f ishery fmm 1945 t o  about 1955 shark catches were much higher than 
recorded landings. The 1973 peak is fa lse ;  the value includes r ig .  

Fig. 2: School shark landings by fishing method, calendar years 1983-86, by 
Fisheries Management Area o r  subarea. Also (lower l e f t )  total New 
Zealand school shark landings, including area not known, by method. 

Fig. 3: Domestic landings (t) of school shark f o r  the f i sh ing  years 1983-84, 
1984-85, and 1985-86, by fishing return area. (Area not  known, 1983- 
84 - 228 t, 1984-85 - 163 t. 1985-86 - 173 t.) Inset ( top  l e f t ) :  
Mean 1983-86 catch ( % )  by Fisheries Management Area. 

Pig. 4: School shark landings ( t )  within each Fisheries  Management Area, and 
a t  the main ports within these areas, calendar years 1974-86. Based 
on ports of landing data, a s  in Table 2. 

Fig. 5: Monthly landings ( t) of school shark, domestic vessels,  a l l  areas and 
methods, 1983-87. D a t a  from FSU. 

Fig. 6: Monthly landings (t) of school s h k ,  domestic vessels,  a l l  methods, 
by region, 1983-87. 

Fig. 7: Monthly landings (t) of school shark, domestic vessels,  in the three 
main line-fishing regions: North-west coas t  North Island, Cook 
S t r a i t ,  and West coast South Island. 

Fig. 8: Monthly landings ( t )  of school shark, domestic vessels, in the four 
main set-net f ishing regions: North-west coast  North Island, Cook 
S t r a i t ,  West coast South Island, and South-east coas t  South Island. 

Fig. '9:  Monthly school shark catch, e f for t ,  and CPUE ( t )  f o r  the South-east 
coast  South Island set-net fishery, 1983-87. 

Fig. 10: Monthly school shark catch, e f for t ,  and CPUE (t) f o r  the Cook S t r a i t  
region set-net fishery, 1983-87. 

Fig. 11: Monthly school shark catch, e f for t ,  and CPUE ( t )  f o r  the  Cook S t r a i t  
long-line fishery, 1983-87. 

Fig. 12: Catch and CPUE relationships in the three  school shark f i s h e r i e s  shown 
i n  Figs. 9-11. 

Table 1: Distribution of school shark landings by Fisheries  Management Rrea, 
and percentage declines from 1983-84 t o  1986-87. 

Table 2: School shark landings ( t) by port and FHA ( o r  subdivision of FMA), 
1974-86. 

Table 3: School shark biomass and yield estimates (t) fmm t r a w l  surveys. 



1. INTRODUCTION 

1..1 Overview . 

Th is  document reviews t h e  New Zealand school shark f i s h e r y ,  w i t h  
p a r t i c u l a r  re fe rence t o  recent  t rends i n  the  main 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  1983-87. I t  cornnents on d e f i c i e n c i e s  i n  t h e  
a v a i l a b l e  ca tch  data, and our  r e l a t i v e l y  meagre i n fo rma t ion  on the  l i f e  
h i s t o r y  of t h i s  species. I t  then descr ibes the  d e r i v a t i o n  o f  y i e l d  
(MCY) est imates, and concludes w i t h  a sumnary o f  those i n t e r r e l a t e d  
research and management issues which a r e  re levan t  t o  the  quest ion  o f  
sus ta inab le  y i e l d s .  

1.2 F ishery  

Th is  i s  now one o f  New Zealand's moderately important  coasta l  
f i s h e r i e s .  Some 3000-5000 t o f  school shark has been taken annua l ly  i n  
recent  years. The species reached s i x t h  p lace  i n  terms o f  landed weight  
i n  t h e  domestic f i s h e r y  i n  1984, b u t  has s ince receded because o f  a 
d e c l i n e  i n  ca tch  and a s h i f t  by the  f l e e t  towards other ,  l a r g e l y  deeper 
water species. More recent  comparisons are  mis lead ing  because t h e  f l e e t  
now conta ins  l a r g e  char te red t rawlers ,  b u t  p r o v i s i o n a l  land ing  f i g u r e s  
f o r  1986-87 (QMRs) p lace school shark 18th ( a t  j u s t  under 2000 t) o f  a l l  
species under quota, b u t  about 10 th  i n  terms o f  New Zealandis 
t r a d i t i o n a l  coas ta l  species. 

Although these landings are  n o t  la rge ,  the  school shark f i s h e r y  i s  
s i g n i f i c a n t  i n  be ing  q u i t e  evenly d i s t r i b u t e d  around New Zealand, 
he lp ing  support many fishermen. I t  has c o n s t i t u t e d  a s i g n i f i c a n t  
management problem i n  recent  years, because from t h e  l a t e  1970s onwards 
f i s h i n g  e f f o r t  was being r e d i r e c t e d  i n t o  t h i s  f i s h e r y  as stocks o f  
o ther ,  t r a d i t i o n a l l y  more popu lar  coasta l  f i s h e s  decl ined. Catches 
du r ing  t h e  e a r l y  1980s were probably h igher  than could be sustained, b u t  
i t  was - and remains - d i f f i c u l t  t o  f i n d  good f i s h e r i e s  da ta  t o  support 
t h i s .  

To ta l  repor ted  landings i n  1983-85 were almost tw i ce  t h e  est imated 
y i e l d  values, r e s u l t i n g  i n  severe reduct ions i n  catches i n  o rder  t o  meet 
t h e  TACs gazet ted  i n  1986. These requ i red  cutbacks were g rea tes t  i n  
no r the rn  and c e n t r a l  New Zealand. Trawl surveys i n d i c a t e d  a reasonably 
l a r g e  d ispersed stock o f f s h o r e  from southern New Zealand, which meant 
t h a t  catches here were more l i k e l y  t o  be sus ta inab le  a t  recent  leve ls .  

School shark a r e  be l i eved  t o  migra te  considerable d is tances,  which 
makes t h e  concept o f  d t s c r e t e  stocks u n l i k e l y .  However, heavy l o c a l i s e d  
f i s h i n g  i s  known t o  be capable o f  ove r - f i sh ing  shark popu la t ions  i n  
general,  so i t  has been deemed prudent t o  manage school sharks on a 
reg iona l  basis.  The FMAs, which i n  general now equal the  QMAs, have 
been used as management un i t s .  There a r e  d i f f i c u l t i e s  w i t h  t h e  boundary 
l i n e s  around Cook S t r a i t ,  so i n  t h i s  paper some analyses o f  t h e  da ta  use 
a1 t e r n a t i v e  regions. 

1.3 Research 

There has been l i t c l e  d e t a i l e d  research on school shark i n  New 
Zealand. Olsen (1984) has reviewed the  species b io logy  and f i s h e r y  i n  
A u s t r a l i a ,  and much o f  t h i s  knowledge i s  probably app l i cab le  here. Most 
New Zealand references con ta in  on l y  r e p e t i t i v e  fragmentary o r  



general i sed information. Mater ia l  t h a t  i s  r e l e v a n t  t o  understanding and 
managing the f i s h e r y  i s  sumnarised i n  recent  TAC Background Papers 
(Seabrook-Davison e t  dl. 1985, Paul and McGregor 1986, 1988). Work i n  
progress inc ludes some tagging t o  determine migrat ions,  and hence stock 
boundaries ( i f  any), and examination o f  catch r a t e s  i n  the f a i r l y  new 
and important  southern South I s l a n d  f ishery .  

The name Galeorhinus galeus i s  used here, f o l l o w i n g  Compagno (1984). 
Most recent  accounts have used G. a u s t r a l i s ,  b u t  t h i s  Aust ra las ian 
species i s  now be l ieved t o  be simply a southern form o f  t h e  widespread 
G. galeus. 

2. THE FISHERY 

2.1 Inshore Domestic 

2.1.1 Tota l  catch 

Recorded landings s t a r t  i n  1945 (Fig. 1). b u t  are  q u i t e  mis leading 
u n t i l  a t  l e a s t  1955. This f i r s t  f i s h e r y  was l a r g e l y  f o r  l i v e r - o i l ;  the  
l i v e r s  were landed and the m a j o r i t y  o f  f i s h  carcasses discarded a t  sea. 
From the l a t e  1950s t o  the e a r l y  70s some 300-500 t was reported landed 
annual ly ,  bu t  because o f  poor keeping q u a l i t i e s  and low demand 
considerable q u a n t i t i e s  were s t i l l  discarded a t  sea. There were some 
successful small f i she r ies ,  w i t h  l i n e  vessels land ing t h e i r  catch d a i l y  
e i t h e r  i n t o  the l o c a l  f ish-and-chip r e t a i l  t rade o r  f o r  processing and 
export  t o  Aust ra l ia .  The f l e s h  mercury- level scares i n  1972 and 1978 
were a l s o  l i k e l y  t o  have depressed both ac tua l  and repor ted shark 
landings. For a l l  these reasons, the apparent ly  steep r i s e  i n  landings 
from 1980 onwards i s  almost c e r t a i n l y  an exaggerat ion o f  the  r e a l  t rend  
i n  catches. 

Considerable caut icn  must be exercised when i n t e r p r e t i n g  these 
h i s t o r i c a l  landings data. Over the years there  has been vary ing 
i n c l u s i o n  o f  o ther  shark species i n  t h e  f i gu res ;  mako a r e  sometimes 
mentioned, b u t  r i g  are  known t o  have been inc luded ( i n  1973 the e n t i r e  
r i g  catch was o f f i c i a l l y  combined w i t h  school shark), and there  i s  a 
s t rong p r o b a b i l i t y  t h a t  small tr imned hamnerhead and bronzewhaler 
carcasses have been landed as school shark. There have a l s o  been 
inaccuracies and anomolies i n  the  recording o f  landed s t a t e  ( t r imned o r  
whole )=  green)) and i n  conversion f a c t o r s  used. 

Landings rose s teep ly  from 1979 t o  1984. The 1985 landings dropped 
13% from the 1984 peak, and the 1986 landings were down 33% from 1985. 
These are  i n  terms o f  calendar years. I n  terms o f  October t o  September 
f i s h i n g  years, introduced i n  1983(-84), t h e  d e c l i n e  from 1983-84 t o  
1986-87 i s  even more marked (prov is iona l  data  i n  Fig. 1). Catches 
dropped 6% i n  1984-85, 17% i n  1985-86. and 48% i n  1986-87. The l a t t e r  
presumably r e f l e c t s  the  i n t r o d u c t i o n  o f  reduced i n d i v i d u a l  quotas i n  
October 1986. 

2.1.2 Catch by method 

Th is  has t r a d i t i o n a l l y  been a t a r g e t  l o n g l i n e  f i she ry ,  w i t h  some 
school shark taken as a by-catch~.by t rawlers.  T a r g e t  s e t  n e t t i n g  f o r  
the  species became important i n  the  l a t e  1970s, b u t - r e l i a b l e  data on 
catch by..method dur ing t h i s  pe r iod  are  no t  r e a d i l y  ava i lab le .  From 1983 
set  n e t t i n g  has been the dominant method (Fig. 2), p rov id ing  j u s t  over 



h a l f  t h e  t o t a l  catch. L i n i n g  con t r i bu tes  about one- th i rd,  and t h e  t r a w l  
by-catch about 15%. There are, however, l a r g e  v a r i a t i o n s  t o  t h i s  i n  
d i f f e r e n t - r e g i o n s .  Around south-east and southern New Zealand n e t t i n g  
i s  dominant a t  over  three-quarters o f  t o t a l  landings, whereas a long t h e  
eas tern  Nor th  I s l and ,  through Cook S t r a i t ,  and down the  western South 
I s l a n d  l i n e  f i s h i n g  i s  most important  a t  about h a l f  the  catch. 

2.1.3 ca tch  by  area 

The school shark f i s h e r y  i s  most impor tan t  i n  t h e  west and south 
(Fig. 3). O f  t h e  mean 1983-86 landings, 38% came f rom t h e  Cent ra l  
(Egmont) and Chal lenger regions, and 32% from the  South-east Coast and 
Southland regions. P rov i s iona l  1986-87 QMR data  show a s i m i l a r  pa t te rn .  
The d i s t r i b u t i o n  o f  landings by  FMAIQMA i s  g iven i n  Table 1, together  
w i t h  t h e  percentage dec l i nes  i n  recent  years. 

Catch by  f i s h i n g  area i s  o n l y  r e a d i l y  a v a i l a b l e  from 1983 onwards. 
For  longer  t ime se r ies  o f  reg iona l  catches reference must be made t o  
p o r t  land ings  (Table 2). The most usefu l  p e r i o d  i s  from t h e  mid  1970s 
(Fig. 4). Wi th r e l a t i v e l y  few except ions a l l  regions, and t h e i r  major 
po r t s ,  show s i m i l a r  t rends i n  catch over time. 

2.1.4 Catch by  season 

There i s  a s t rong  seasonal p a t t e r n  i n  the  t o t a l  New Zealand landings 
o f  school shark (Fig. 5), w i t h  peak landings i n  sumner (Dec-Feb) 
d e c l i n i n g  t o  a low i n  l a t e  w i n t e r  o r  e a r l y  sp r i ng  (Jul-Sep). Th is  must 
p a r t l y  be due t o  the  increased abundance and a v a i l a b i l i t y  o f  school 
shark i n  coas ta l  waters du r ing  the  warmer months, p a r t i c u l a r l y  o f  mature 
females moving inshore t o  r e l e a s e . t h e i r  young. I t  must a l s o  be 
i n f l uenced  by t h e  seasonal s h i f t  t h a t  many fishermen make i n t o  
a l t e r n a t i v e  f i s h e r i e s ,  e.g. those f o r  rock l obs te r ,  dredge oys ter ,  etc., 
and by  t h e  g e n e r a l l y  d imin ished f i s h i n g  e f f o r t  du r ing  w in ter .  As a 
r e s u l t ,  repor ted  f i s h i n g  e f f o r t  associated w i t h  school shark landings 
v a r i e s  seasonal ly,  and ca tch  and CPUE values t rend  f a i r l y  c l o s e l y  
t oge the r  (see sec t i on  2.2). 

There i s  some reg i cna l  v a r i a t i o n  i n  t h e  t im ing  and ex ten t  o f  t h i s  
seasonal v a r i a t i o n  i n  t s t ches  (Fig. 6). On t h e  north-west coast  the  
peak catches g e n e r a l l y  occur one o r  two months e a r l i e r  than elsewhere, 
perhaps r e f l e c t i n g  an e a r l i e r  inshore movement o f  females. I n  bo th  
no r the rn  reg ions  (i.e. the  north-west and nor th-east  coasts o f  t h e  Nor th  
I s l a n d )  the  seasonal v a r i a t i o n  i n  catches i s  l ess  marked than i n  c e n t r a l  
and southern regions. I t  i s  tempting t o  suggest t h a t  the  sharks a r e  
more r e g u l a r l y  present  throughout the  yea r  i n  nor thern  waters, and o n l y  
seasonal ly  p resent  o r  a v a i l a b l e  i n  the  south, b u t  o the r  f a c t o r s  (e.g. 
weather, a l t e r n a t i v e  f i s h e r i e s )  must a l s o  be considered. No conclus ions 
a r e  poss ib le  a t  present. The r e l a t i v e l y  smal le r  catches on t h e  west 
coast  o f  t h e  South I s l a n d  a r e  l ess  r e g u l a r l y  seasonal. 

These t o t a l  school shark catches combine t a r g e t  l i n e  and n e t  
f i s h e r i e s  w i t h  by-catches i n  t h e  domestic t r a w l  f i she ry .  . I t  i s  more 
app rop r ia te  t o  look  f o r  seasonal t rends i n  t h e  main reg iona l  l i n e  and 
n e t  f i s h e r i e s  separa te ly  (F igs 7,8). ~ - 

North-west l i nes .  The north-west l i n e  f i s h e r y  ( F i g  7, top) has a . 

s t rong  s i n g l e  o r  double; sumner peak i n  landings, which has -va r ied  i n  
s t r e n g t h  d u r i n g  t h e  years shown. Closer ana lys i s  shows t h a t  t h i s  reg ion  



has two shark f i s h e r i e s :  one i n  Kaipara Harbour based l a r g e l y  on mature 
females, and a coasta l  one around Cape Egmont p robab ly  based on a more 
v a r i e d  popu la t i on  (bu t  t he re  a r e  no data). The Kaipara f i s h e r y  has a 
r e g u l a r  b u t  s low ly  d e c l i n i n g  suniner (Dec-Feb) peak, probably r e f l e c t i n g  
t r a d i t i o n a l  f i s h i n g  a c t i v i t y .  The Cape Egmont f i s h e r y  g e n e r a l l y  peaks 
i n  t h e  warmer months, b u t  i s  more i r r e g u l a r  and probab ly  r e s u l t s  f rom 
e r r a t i c  f i s h i n g  e f f o r t .  Both f i s h e r i e s  c o n t r i b u t e  t o  t h e  drop i n  
land ings  which sometimes occurs i n  January; t h i s  r e f l e c t s  a drop i n  
e f f o r t  (probably because o f  hol idays) .  

Cook S t r a i t  l i nes .  The shark f i s h e r y  i n  and around Cook S t r a i t  
(Fig. 7, cent re)  i s  s t r o n g l y  seasonal, peaking i n  Dec, Jan, o r  Feb, w i t h  
a low i n  May t o  Sep. 

South-west l i n e s .  The smal le r  l i n e  f i s h e r y  a long t h e  west coas t  o f  
t h e  South I s l a n d  (Fig. 7, lower) has q u i t e  i r r e g u l a r  peaks, which may 
r e f l e c t  the  v a r i e t y  o f  seasonal ly  a l t e r n a t i v e  f i s h e r i e s  t h a t  f ishermen 
f rom t h i s  reg ion  p a r t i c i p a t e  i n .  

Four reg iona l  n e t  f i s h e r i e s  a r e  shown i n  Fig. 8. 

North-west nets. The north-west n e t  f i s h e r y  i s  l e s s  seasonal than 
t h e  l i n e  f i s h e r y  i n  t h i s  area, b u t  h igher  catches do g e n e r a l l y  occur  
over t h e  warmer months, w i t h  a dec l i ne  i n  w in ter .  The Kaipara Harbour 
n e t  f i s h e r y  i s  more d i s t i n c t l y  seasonal, peaking i n  Nov, Dec, o r  Jan 
( p a r a l l e l i n g  the  l i n e  f i s h e r y  here). 

Cook S t r a i t  nets. The Cook S t r a i t  n e t  f i s h e r y  i s  s i m i l a r l y  l e s s  
c l e a r l y  seasonal than the  equ iva len t  1 i n e  f i s h e r y ,  b u t  does d e c l i n e  each 
w i n t e r  (Jul-Sep). A s i g n i f i c a n t  p a r t  o f  t h e  ca tch  (about h a l f )  comes 
f rom t h e  Kaikoura area where t h e  n e t  f ishermen have a number o f  t a r g e t  
species ( r i g ,  t a r a k i h i ,  kahawai, l i n g ,  gropers, moki)  o f  s i m i l a r  o r  
g rea te r  importance than school shark. T h e i r  f i s h i n g  season i s  
presumably r e l a t i v e l y  longer than elsewhere, and they  take  school shark 
as a use fu l  by-catch over a longer period. 

South-west nets. The n e t  f i s h e r y  on t h e  South I s l a n d ' s  west coast  
i s  smal ler ,  and has s i m i l a r  b u t  more e r r a t i c  seasonal t rends  i n  1983-84, 
b u t  o n l y  s l i g h t  i n d i c a t i o n s  o f  a seasonal p a t t e r n  subsequently. 

South-east nets. The south-eastern n e t  f i s h e r y ,  f rom Banks 
Peninsula t o  F iord land,  has a very s t rong seasonal p a t t e r n ,  w i t h  peak 
land ings  i n  sumner and sometimes autumn. The causes f o r  t h i s  have n o t  
been i nves t i ga ted  b u t  may inc lude:  f ishermen sw i t ch ing  t o  the  
a l t e r n a t i v e  l o b s t e r  and oys te r  f i s h e r i e s ,  school shark m i g r a t i o n  and 
seasonal abundance w i t t . i n  t h i s  region, and weather l i m i t a t i o n s  on t h e  
southernmost grounds. Subd iv is ion  o f  t h i s  l a r g e  area i n t o  smal le r  
f i s h e r i e s  might  be use fu l  i n  f u t u r e  analyses. 

I n  the  reg iona l  l i n e  and s e t  n e t  da ta  (F igs  6-8) as w e l l  as t h e  
t o t a l  New Zealand combined methods data  (Fig. 5) t h e  seasonal p a t t e r n s  
apparent from 1983 t o  mid-1986 disappear i n  1986-87. T h i s  r e s u l t s  f rom 
the  i n t r o d u c t i o n  o f  tbe  ITQ system i n  October 1986; f ishermen g e n e r a l l y  
had lower shark quotas, t h e i r  t r a d i t i o n a l  p a t t e r n s  o f  f i s h i n g  ve ry  
probab ly  changed under the  new management system, and they  were requ i red  
t o  r e p o r t  t h e i r  catches through the  new QMSlITQ system making 
i nadve r ten t  under-repor t ing through t h e  o l d e r  FSU system l i k e l y .  



Under-repor t ing has always been a problem i n  t h i s  f i s h e r y ,  and t h e  
succession o f  d i f f e r e n t  reasons f o r  t h i s ,  and t h e  changing l e v e l s  o f  
ca tch  understatement, have made stock assessment (of necess i t y  based 
l a r g e l y  on t h e  repor ted  l e v e l  o f  reg iona l  catches and landings)  
p a r t i c u l a r l y  d i f f i c u l t .  

2.2 Catch p e r  u n i t  o f  e f f o r t  

The CPUE analyses presented by Seabrook-Davison e t  a l .  (1985) f o r  
some reg ions  f o r  t h e  years 1976-83 (see Fig. 4, Paul and McGregor 1986) 
a r e  n o t  easy t o  i n t e r p r e t .  Some regions show d e c l i n i n g  ca tch  rates,  
some show s t a b l e  ca tch  ra tes ,  and i n  o thers  t h e  ca tch  r a t e  i s  r i s i n g .  
I n t e r p r e t a t i o n  o f  the  t r u e  f i s h i n g  e f f o r t  d i r e c t e d  a t  school shark i s  
d i f f i c u l t  because: 

1. School shark a r e  a v a i l a b l e  year-round i n  some areas, b u t  
o n l y  seasonal ly  i n  others. 

2. New grounds a r e  progress ive ly  being loca ted and worked. 

3. Many fishermen a r e  on l y  "par t - t ime"  shark f ishermen, seeking 
school shark o n l y  seasonal ly o r  i n t e r m i t t e n t l y ,  g e n e r a l l y  i n  
off-seasons f o r  o the r  species. 

4. School shark a r e  taken i n c i d e n t a l l y  i n  o the r  t a r g e t  f i s h e r i e s .  

Other problems a r i s e  because o f  changes i n  the  record ing  system. 
For  pre-1983 data  CPUE ana lys i s  must s t i l l  be compiled manual ly from 
f ishermen's month ly  re tu rns .  Data from 1983 onwards a r e  on t h e  FSU 
computer f i l e .  A good knowledge o f  reg iona l  f i s h i n g  t rends  i s  requ i red  
f o r  proper  i n t e r p r e t a t i o n  o f  bo th  data sets. 

Pressures w i t h i n  the  f i s h i n g  i n d u s t r y  must a l s o  be considered. The 
1983-85 data, i n  p a r t i c u l a r ,  a r e  from a v o l a t i l e  and d i f f i c u l t  t ime i n  
New Zealand's coasta l  f i s h e r y  (notable events have inc luded a morator ium 
on l i cences,  t h e  removal o f  most par t - t ime fishermen f rom t h e  f i s h e r y ,  
and t h e  development o f  t h e  i n d i v i d u a l  t r a n s f e r a b l e  quota (ITQ) concept). 
Cynics have remarked on the  l i k e l i h o o d  t h a t  f ishermen who underreported 
i n  t h e  pas t  ( t o  avo id  tax,  l ev ies ,  and paperwork i n  general )  now had 
some i n c e n t i v e  t o  over repor t  ( t o  e s t a b l i s h  a good f i s h i n g  h i s t o r y  on 
which f u t u r e  personal quotas cou ld  be based); i t  i s  d i f f i c u l t  t o  judge 
how t r u e  t h i s  m igh t  be. The ITQ system i t s e l f ,  in t roduced i n  1986, may 
a l s o  h inde r  i n t e r p r e t a t i o n  o f  CPUE values by  f u r t h e r  a l t e r i n g  e f f o r t  
pa t te rns ,  and t h e  Quota Mon i to r ing  System (a new a d m i n i s t r a t i v e  system 
o f  r e p o r t i n g  comnercial catches) may a l so  i n f l u e n c e  the  l e v e l  o f  
recorded landings. 

Despi te these d i f f i c u l t i e s ,  some progress i s  be ing  made i n  
understanding the  school shark f i s h e r i e s  o f f  southern and south-eastern 
New Zealand: 

Canterbury Bight ;  V x h  o f  the  c a t c h - i s  taken as a by-catch by  
t raw le rs ,  and catck ra tes  a r e  the re fo re  no t  e a s i l y  i n te rp re ted ;  t h e  
r e s t  i s  taken by  a se t  n e t  f i s h e r y  du r ing  sumner. Peak catches over 
t h e  l a s t  7 y e a r s  (1978-85) have remained reasonably s t a b l e  
(McGregor, unpubl i s!ied data).  

Southland FMA; Peak ca tch  r a t e s  i n  t h e  s e t  n e t  f i s h e r y  d u r i n g  t h e  3 
years 1983-85 appear t o  be steady, b u t  a t  a - s l i g h t l y  lower l e v e l  



than i n  1981 and 1982, when t h e  f i s h e r y  was new. t h e  f i s h i n g  season 
was shor te r ,  and fewer boats were f i s h i n g  (see Fig. 6 i n  Paul and 
McGregor 1988). 

A more general ana lys i s  has been made o f  month ly  CPUE t rends i n  
t h r e e  o f  t h e  l a r g e r  reg iona l  f i s h e r i e s :  t h e  south-eastern n e t  f i s h e r y  
(which incorpora tes  the  Southland f i s h e r y  descr ibed above b u t  covers a 
l a r g e r  area); t h e  Cook S t r a i t  n e t  f i she ry ;  and t h e  Cook S t r a i t  l i n e  
f i she ry .  The data  used a r e  t h e  monthly ca tch  and e f f o r t  by  method 
values from t h e  FSU data  base f rom a l l  vessels r e p o r t i n g  school shark 
landings, and a r e  thus i n f l uenced  t o  an unknown ex ten t  by  t h e  i n c l u s i o n  
o f  vessels t a r g e t t i n g  considerable e f f o r t  a t  o the r  species and making 
smal l  by-catches o f  school shark. E f f o r t  i s  shown here as t h e  number o f  
boats f i s h i n g  which r e p o r t  school shark i n  t h e i r  catch; t h e  a l t e r n a t i v e  
measure o f  number o f  days f i s h e d  (no t  shown) gave an a lmost  i d e n t i c a l  
pa t te rn .  

South-east nets. Canterbury, Otago, and Southland, areas 20-32 
(Fig. 9). The seasonal t rends i n  catch ( top)  g e n e r a l l y  seem t o  f o l l o w  
the  t rends  i n  e f f o r t  (centre) ,  w i t h  bo th  peaking i n  sumner b u t  n o t  
necessa r i l y  i n  the  same month. The CPUE measure (catch-per-boat, 
bottom) i s  more sens i t i ve ,  however, and shows a more v a r i a b l e  seasonal 
p a t t e r n ,  w i t h  t h e  CPUE t rend  sometimes p a r a l l e l i n g  t h a t  f o r  catch, and 
sometimes moving i n  the  oppos i te  d i r e c t i o n .  The o n l y  g e n e r a l i s a t i o n  
(a l though i t  i s  n o t  s t r i c t l y  t r u e  f o r  a l l  years)  i s  that,CPUE i s  lowest  
i n  Oct-Nov, a t  t h e  beginning o f  t h e  main f i s h i n g  season, and then r i s e s  
du r ing  t h e  season t o  peak some months a f t e r  the  season has f in ished.  
There i s  on l y  a weak p o s i t i v e  c o r r e l a t i o n  between month ly  ca tch  and CPUE 
(see Fig. 12). There a r e  probably a number o f  reasons f o r  t h i s ,  r e l a t e d  
t o  t h e  behaviour o f  f ishermen as w e l l  as the  abundance o f  f i s h .  I t  
would b e p r e f e r a b l e  t o  remove from ana lys i s  t h e  ca tch  and e f f o r t  f rom 
boats which work o n l y  pa r t - t ime  o r  do n o t  t a r g e t  school shark, b u t  t h i s  
has n o t  y e t  been done. There i s  some i n d i c a t i o n  o f  a smal l  o v e r a l l  
increase i n  CPUE from 1983 t o  1986, as p r e v i o u s l y  noted f o r  t h e  
Southland f i s h e r y  (Paul and McGregor 1988, Fig. 6). The 1986-87 drop i n  
ca tch  seems l a r g e l y  due t o  t h e  d e c l i n e  i n  e f f o r t .  

Cook S t r a i t  region, nets. South Taranaki B igh t ,  Tasman Bay, and 
southern Wairarapa t o  Kaikoura, areas 15-18, 37-39 (Fig. 10). The 
seasonal t rends i n  ca tch  ( top)  c l o s e l y  f o l l o w  t h e  t rends  i n ~ e f f o r t  
(cent re) ,  w i t h  a r e l a t i v e l y  long, u s u a l l y  bimodal season from s p r i n g  t o  
autumn fo l l owed  by a low i n  l a t e  w i n t e r  (Jul-Oct). The seasonal 
f l u c t u a t i o n s  a r e  l ess  marked than i n  the  south-east n e t  f i she ry .  The 
CPUE values (bottom) f o l l o w  t h e  ca tch  t r e n d  f a i r l y  c l o s e l y ,  a l though 
the re  a r e  some e r r a t i c  w i n t e r  peaks i n  1985, 86, and 87 which a r e  
probably spur ious a r t e f a c t s  o f  low nominal e f f o r t .  Apar t  f rom these, 
t he re  i s  a s t rong p o s i t i v e  c o r r e l a t i o n  between month ly  ca tch  and CPUE 
(see Fig.  12). There i s  an increase i n  CPUE from 1983 t o  1985, f o l l owed  
by  a s l i g h t  d e c l i n e  i n  1987; t h i s  d e c l i n e  i s  l e s s  than t h e  drop i n  ca tch  
o r  e f f o r t ,  which suggests t h a t  t h e  more e f f i c i e n t  boats stayed i n  t h e  
f i s h e r y  a f t e r  t h e  i n t r o d u c t i o n  o f  ITQs. 

Cook S t r a i t  region, l i nes .  South Taranaki B igh t ,  Tasman Bay, and 
southern W a i r a r a ~ a  t o  Kaikoura. areas 15i18. 37-39 (Fig. 111. There a r e  
very  s t rong  seasonal t rends i n - c a t c h  ( top) ,  w i t h  a peal; i n  spring-sumner 
and a low i n  winter .  The t rend  i n  e f f o r t  i s  f a i r l y  s i m i l a r ,  a l though 
nominal e f f o r t  increases du r ing  each season as t h e  ca tch  i s  f a l l i n g ;  
t h i s  produces a h igh  CPUE a t  the  beginning o f  each season 



(Nov-Feb) w i t h  a subsequent d e c l i n e  du r ing  the  sumner and autumn. Th is  
p a t t e r n  changes i n  1986, probably because o f  t h e  i n t r o d u c t i o n  o f  t h e  ITQ 
scheme i n  October. The w i n t e r  low i s  much l e s s  pronounced, probably 
r e f l e c t i n g  a con t i nua t i on  o f  moderate f i s h i n g  a c t i v i t y  r i g h t  up t o  t h e  
i m p o s i t i o n  o f  quotas ( t o  some ex ten t  shown by  t h e  e f f o r t  data, centre) .  
The 86-87 sumner peak b a r e l y  ma te r i a l i sed ,  undoubtedly f o r  several 
reasons (e.g. t h e  Cook S t r a i t  school shark quota was s e t  lower than 
recent  catches, and fishermen who had l i t t l e  o r  no school shark ITQ 
would have been s t r o n g l y  tempted t o  e i t h e r  dump o r  under-repor t  it). 
There i s  a s t rong  p o s i t i v e  c o r r e l a t i o n  between month ly  catches and CPUE 
(see Fig. 12). w i t h  an i n t e r e s t i n g  change i n  1986. I n  t h e  J u l y  86-June 
87 year  a h igher  mean month ly  CPUE was achieved a t  s i m i l a r  ca tch  l eve l s ,  
suggest ing e i t h e r  t h a t  the  l e s s  e f f i c i e n t  boats had been r e t i r e d ,  o r  
t h a t  boats making smal l  catches - perhaps by-catches - were n o t  
r e p o r t i n g  them. There i s  a general increase i n  CPUE from 1983 t o  1986. 
Although t h i s  might  be taken as showing no change i n  t h e  school shark 
s tock l e v e l ,  i t  probably a l s o  r e f l e c t s  an increase i n  experience and 
e f f i c i e n c y  i n  t h i s  r e l a t i v e l y  new f i s h e r y ,  and a longer  r e t e n t i o n  o f  the  
more comni t t e d  shark fishermen. 

2.3 The Deepwater F ishery  

School shark a r e  taken i n  the  deepwater t raw l  f i s h e r y  around New 
Zealand, b u t  r e l i a b l e  f i g u r e s  cannot y e t  be obtained. Dur ing the  1970s 
they were inc luded i n  t h e  broad category "sharks and rays",  o r  perhaps 
"miscel laneous". The former category rose from about 500 t t o  about 
1500 t per  year,  b u t  school shark would have been outweighed by the  more 
abundant sp iny  dogf ish ,  ghost sharks, skates, etc. I n  1978 and 1979 
on l y  11 and 8 t o f  "shark" was l i s t e d  (King e t  d l .  1985). b u t  t h i s  was 
. c l e a r l y  underrepor t ing.  I n  1983 the re  was 450 t o f  "shark1' repor ted  
(King 1986); i t  was l i s t e d  as school and mako shark combined, b u t  may 
a l s o  have i nc luded  o the r  species. 

The observer teams on deepwater vessels a r e  now gather ing  b e t t e r  
data, b u t  no r e s u l t s  a r e  y e t  ava i l ab le .  

2.4 S ize  and Age Composit ion o f  Comnercial Catches 

No da ta  a r e  ava i lab le .  

2.5 Maori and Recreat ional  F i she r ies  

School shark (kapeta) were va luab le  t o  the  e a r l y  Maori. The f l e s h  
was d r i e d  f o r  long storage, and the  l i v e r  o i l  used i n  cosmetics. 
t r a d i t i o n a l  ceremonies, and (mixed w i t h  pigments) i n  p a i n t i n g  canoes, 
houses, and carvings. I n  nor thern  New Zealand good f i s h i n g  grounds were 
j e a l o u s l y  guarded, and f i s h i n g  exped i t ions  were attended by g r e a t  
ceremony and e n t h u s i a s t i c  r i v a l r y .  A v i v i d  account o f  such an 
exped i t i on  t o  Rangaunu qarbour was g iven by  Matthews (1911) and 
sumnarised aga in  by  Keene (1963) and O r b e l l  (1985). From the  q u a n t i t y  
repor ted  caught i t  i s  c l e a r  t h a t  school shark must have been a s tap le '  
food i t e m  a t  t imes, and i n  d r i e d  form they a r e  l i k e l y  t o  have been z~ 

t raded w i t h  i n l a n d  t r i b e s .  Many.accounts o f  Maori l i f e  mention "shark",  
and much o f  t h i s  was undoubtedly school shark. 

Although n o t  u n i v e r s a l l y  sought by rec rea t i ona l  fishermen, school-  
shark a r e  r e g u l a r l y  caught. Some are  undoubtedly discarded, b u t  they  



a r e  i nc reas ing l y  being accepted as a food f i s h .  There a r e  p e r i o d i c  
"shark f i s h i n g "  contests by f i s h i n g  clubs, w i t h  school shark ( w i t h  r i g  
and spiny dogf ish)  being a major catch component. They a r e  recognised 
gamefish (as tope), and the re  appears t o  be i nc reas ing  i n t e r e s t  i n  
seeking record  l i g h t - t a c k l e  catches (Feldman 1987). However, t h e r e  a r e  
no data  on the  s i z e  o f  the  rec rea t i ona l  catch, and the re  a r e  b i g  
Feaional and l o c a l  v a r i a t i o n s  i n  the  a t t i t u d e  o f  rec rea t i ona l  f ishermen 
to-school shark., 

3. RESEARCH 

3.1 Stock S t ruc tu re  

No data. 

3.2 Resource Surveys and Biomass Est  

There has been no research e f f o r t  d i r e c t e d  s p e c i f i c a l l y  a t  school 
- shark, b u t  t r a w l  surveys ( f o r  o the r  t a r g e t  species) have been used t o  

e s t a b l i s h  o r  modi fy  some reg iona l  y i e l d  estimates. The a v a i l a b l e  
i n fo rma t ion  was presented by  Paul and McGregor (1988), and a sumnary o f  
a v a i l a b l e  t r a w l  survey data i s  presented i n  Table 3. 

3.2.1 Stewart-Snares s h e l f  

Some r e s u l t s  o f  southern t r a w l  surveys, sumnarised by  
Seabrook-Oavison e t  a l .  (1985), were used i n  e s t a b l i s h i n g  t h e  Southland 
FMA TAC o f  600 t. The h ighest  mean doorspread-wingspread biomass 
est imate (8730 t) from f o u r  S h i n k a i  Maru surveys was chosen as the  
basis.  The two surveys i n  1986, one by S h i n k a i  Maru and one by  Akebono 
Maru No. 3, gave mean doorspread-wingspread biomass est imates o f  17 100 
and 9200 t. The h igher  values f o r  these l a t e r  surveys a r e  p a r t l y  
accounted f o r  by  i n c l u s i o n  o f  those p a r t s  o f  the  Stewart-Snares s h e l f  
which are  w i t h i n  the  12 m i l e  l i m i t .  

3.2.2 Chatham Rise 

I n  1985 Akebono Maru No. 73 repeated a 1984 survey around t h e  
Chatham Islands. The mean doorspread-wingspread biomass es t imate  o f  
1760 t from t h i s  survey was h igher  than t h e  es t imate  f rom t h e  1984 
survey (1050 t), bu t  the  c o e f f i c i e n t s  o f  v a r i a t i o n  (18 and 1YL 
respec t i ve l y )  were such t h a t  the  d i f f e r e n c e  was n o t  s i g n i f i c a n t .  I n  the  
1985 survey the  school shark taken were predominant ly (96%) males, the  
females perhaps being f u r t h e r  inshore than the  50 m l i m i t  o f  t h e  survey 
(Hurst  pers. comn.), December be lng  the  t ime they  drop t h e i r  young i n  
shal low water. A survey over a l a r g e r  area o f  t h e  Chatham Rise  i n  1986 
gave a doorspread-wingspread biomass o f  5800 t. 

3.3 Other Studies 

3.3.1 Tagging 

R e l a t i v e l y  small numbers o f  school shark have been tagged i n  New 
Zealand, c h i e f l y  t o  determine the  ex ten t  o f  m i g r a t i o n  between d i f f e r e n t  
f i s h i n g  grounds. Resul ts  from a p r o j e c t  concent ra t ing  on t h e  

.Stewart-Snares s h e l f  i n  1986 and 1987 showed t h a t  school shark a r e  very  
mobi le,  most moving moderate d is tances  w i t h i n  t h e  area. Other 
i n d i v i d u a l s  have moved subs tan t i a l  d is tances  up and down t h e  eas t  coast 



o f  t h e  South I s l and ,  one has moved n o r t h  t o  Tory Channel i n  Cook S t r a i t  
and another  t o  n o r t h  o f  Cape Egmont. 

4.1 Background t o  t he  Y ie lds  and TACs, 1985-87 

Most o f  t h e  y i e l d  est imates f o r  school shark have been based on 
t rends  i n  t h e  recorded reg iona l  landings, t he re  being l i t t l e  o the r  
in fo rmat ion .  I t  i s  apprec ia ted  t h a t  t he re  a r e  two impor tan t  b u t  
unavoidable d i f f i c u l t i e s  w i t h  t h i s  approach: (1) These recorded land ings  
a r e  o f t e n  no t  r e l i a b l e  records o f  the q u a n t i t i e s  o f  f i s h  a c t u a l l y  
caught, and (2) For  some areas the re  has been o n l y  a sho r t  recent  p e r i o d  
o f  i n t e n s i v e  f i s h i n g .  

I n  general  terms, y i e l d s  were assessed a t  about h a l f  t he  l e v e l  o f  
recorded 1983 catches, as a somewhat generous compromise between the  
known h i s t o r i c a l  l e v e l  o f  sus ta inab le  land ings  (see Fig. 1) and t h e  
p e r i o d  o f  h i g h  land ings  i n  t h e  e a r l y  1980s (see Fig. 4 ) .  Other 
cons idera t ions  i nc luded  t h e  apparent s i z e  o f  p o t e n t i a l  f i s h i n g  grounds 
i n  each area, and ( f o r  southern areas) some t r a w l  survey biomass 
est imates on o f f s h o r e  grounds and the p o t e n t i a l  f o r  m i g r a t i o n  t o  coas ta l  
waters. 

There was a l s o  a general  cau t i on  de r i ved  f rom s tud ies  o f  shark 
f i s h e r i e s  elsewhere i n  t he  w o r l d  (e.g. see Holden 1977), where h i g h  
i n i t i a l  catches have almost always proved unsusta inable because o f  t he  
tendancy f o r  shark s tocks t o  have a low n a t u r a l  p r o d u c t i v i t y  (most 
species have low f e c u n d i t y  and a slow growth ra te ) .  I f  over f i shed,  
shark s tocks take  a 1or.g t ime t o  recover and rebu i l d .  The p r o d u c t i v i t y  
o f  New Zealand school shark has been assumed t o  be 0.05, o r  5% o f  t he  
r e c r u i t e d  biomass, t he  lowest  o f  t he  th ree-s tep  sca le  l i s t e d  by Hurs t  
(1985). 

The y i e l d  est imates f o r  c e n t r a l  and no r the rn  areas, be ing  based on 
comnercial l and ing  t rends,  d i d  no t  i nc lude  any p r o v i s i o n  f o r  
r e c r e a t i o n a l  f i s h i n g  catches; t h i s  i s  probably  imna te r i a l  because o f  a l l  
t he  o the r  u n c e r t a i n t i e s  and sources o f  e r ro r .  The y i e l d  est imates f o r  
southern areas (Southern and Southland-Subantarct ic),  be ing p a r t l y  based 
on t r a w l  surveys, d i d  take  p o t e n t i a l  r ec rea t i ona l  catches i n t o  account. 

A sumnary o f  recent  catches, est imated y i e l d s ,  and TAC values 
subsequent ly es tab l i shed  i s  p rov ided i n  t he  f o l l o w i n g  tab le :  



Kermadec 

Auckland: 
East 
West 

[Total 

Central : 
East 
Egmont 

Chal lenger lcent ra l  
(Plateau) 

south-east: 
Chatham Rise 
coast 

Southl and 

Subantarctic 

Area not known 

Domestic 

Chartered 

Foreign I icensed 

Total 

Reported landings 
Oct-Sep f ish ing years 

TACs Gazetted f o r  
Yields estimated i n  f i sh i ng  years 

1985 1986 1987 1986-87 1987-88 

Notes: - 
Landlngs f o r  1983-84 t o  1985-86 from commercial f i sh i ng  returns to FSU. 

Landings f o r  1986-87 from Quota Monitoring System, most ly Quota Monitor ing Reports bu t  
( 1  944 t) t o t a l  from Licensed F ish  Receiver reports. 

Landlngs reported by Chartered and Foreign Licensed vessels almost c e r t a i n l y  invo lve 
underreporting. 

Estimated y i e l ds  are l i s t e d  i n  t hs  1985 end 1986 TAC backgriwnd papers as recommended TACs. 



4.2 Y i e l d  Est imates, and Factors  I n f l u e n c i n g  Stock 
and Y i e l d  Assessments 

I n  the  1988 F i s h e r i e s  Assessment Meeting a new approach was taken t o  
t h e  es t ima t ion  o f  y i e l d s ,  t o  b e t t e r  accomnodate the  n a t u r a l l y  
f l u c t u a t i n g  s i z e  and p roduc t i on  o f  f i s h  stocks. Th i s  produced a 
t w o - t i e r  system o f  y i e l d s :  

Maximum constant  y i e l d  (MCY), the  maximum constant  catch t h a t  i s  
est imated t o  be sus ta inab le  a t  a l l  probable f u t u r e  l e v e l s  o f  
biomass. 

Current  annual y i e l d  (CAYL, the  one-year catch which can be taken 
f rom a f i s h  stock whose cu r ren t  s i z e  i s  known; i n  almost a l l  cases 
t h i s  w i l l  be h ighe r  than the  MCY catch, b u t  i t  w i l l  probably vary  
from year  t o  year. I t  i s  ca l cu la ted  by  app ly ing  a reference f i s h i n g  
m o r t a l i t y  t o  an est imate o f  t h e  f i s h a b l e  o r  r e c r u i t e d  biomass which 
w i l l  be present  du r ing  the  nex t  f i s h i n g  year. 

4.2.1 Es t imat ion  o f  Maximum Constant Y i e l d  (MCYL 

There a r e  two methods o f  determin ing the  MCY f o r  school shark: t h e  
l e v e l  o f  catches over a pe r iod  o f  t ime when the re  was l i t t l e  cons i s ten t  
change i n  f i s h i n g  e f f o r t ,  and ex t rapo la t i ons  from t r a w l  surveys o f  f i s h  
stock biomass. 

Catch l e v e l s :  The requirement i s  f o r  a sequence o f  ca tch  da ta  
du r ing  a p e r i o d  when the re  has been no cons is ten t  change i n  f i s h i n g  
e f f o r t  and lo r  f i s h i n g  m o r t a l i t y  (see Para 6, Report from t h e  F ishery  
Assessment Meeting Apri l-May 1988, p.10). MCY i s  then ca l cu la ted  as cY, 
where Y i s  the  average ca tch  and c i s  a measure o f  catch v a r i a b i l i t y  and 
species l o n g e v i t y  (0.6 f o r  h igh  v a r i a b i l i t y  and sho r t - l i ved ,  0.9 f o r  low 
v a r i a b i l i t y  and long- l i ved) .  

For  school shark, landings da ta  are  a v a i l a b l e  from 1945, b u t  a 
d i s t i n c t i o n  must be made between catch and landings. U n t i l  t h e  mid-50s 
school shark were ma in l y  caught f o r  t h e i r  l i v e r s  ( f o r  o i l ,  hence v i t am in  
A) and the  f i s h  discarded, and because the  l i v e r s  o f  several f i s h  
species were combined i t  i s  almost impossib le t o  determine t h e  l e v e l  o f  
shark catches. From t h e  mid-50s school shark were caught and landed 
ma in l y  f o r  food, and a l though f i s h i n g  e f f o r t  undoubtedly va r i ed  i t  
probably d i d  so i n  a random fash ion  u n t i l  the  l a t e  70s, when i t  
increased sharply.  I n  sumnary, catches were h igh  b u t  l a r g e l y  unrecorded 
1945-55, r e l a t i v e l y  s t a b l e  1955-75, and r a p i d l y  r i s i n g  then f a l l i n g  
1975-86. Under-repor t ing ( f o r  a v a r i e t y  o f  reasons) has occurred a t  a l l  
t imes, b u t  i s  p robab ly  l ess  o f  a problem du r ing  the  p e r i o d  1955-75. 
These years were t h e r e f o r e  used f o r  the de terminat ion  o f  Y, 360 t. A c 
value o f  0.9 was used f o r  a l ong - l i ved  species w i t h  l i t t l e  ca tch  
v a r i a t i o n  du r ing  t h e  p e r i o d  chosen. 

MCY = cy, = 0.9 x 360, = 325 t (rounded t o  nearest  5 t) 

Trawl biomass surveys: A l t e r n a t i v e l y ,  some biomass est imates from 
t raw l  surveys can be used, a l though the  f i s h i n g  grounds surveyed cover . 
on ly  p a r t  o f  the  school shark 's  d i s t r i b u t i o n  acound New Zealand. The 
surveys se lec ted  f o r  ana lys i s  were r e s t r i c t e d  t o  se ts  which had covered 



d i f f e r e n t  areas du r ing  the  same season, t o  avo id  the  p o s s i b i l i t y  o f  
double-count ing f i s h  which had migra ted  between these areas. There a r e  
f o u r  appropr ia te  sets, over the  pe r iod  1981-86, cover ing d i f f e r e n t  
combinations o f  the  Chatham-Rise, the  Stewart-Snares she l f ,  and t h e  
c e n t r a l  west coast  (nor thern  South and southern North Is land) .  The 
combined biomass est imates from these areas (us ing the  standard 
c a l c u l a t i o n  o f  mean wingspread-doorspread ground coverage) f o r  t h e  f o u r  
survey se ts  were 3000, 12 000, 21 000, and 22 000 t. The h ighest  o f  
these values, us ing  the  formula 0.5 * M * B (where M = 0.1, and B i s  
l ess  than v i r g i n  biomass), g i ves  an MCY o f  1100 t f o r  these reg ions  
only. It would seem reasonable t o  double t h i s  t o  account f o r  t h e  o the r  
regions which were n o t  surveyed: Canterbury coast, Cook S t r a i t ,  and most 
o f  t h e  Nor th  Is land,  and areas such as t h a t  i n s i d e  the  12 m i l e  l i m i t  
which were o f t e n  n o t  inc luded i n  the  i n d i v i d u a l  surveys. 

MCY = >I000 t, perhaps 2000 t. 

Sumnary: Because o f  t h e  recognised under repor t ing  o f  catches t h e  
MCY de r i ved  from these i s  much too  low, and the  MCY determined from 
t raw l  surveys a l s o  has severe l i m i t a t i o n s ;  together  they  can be 
i n t e r p r e t e d  as i n d i c a t i n g  a MCY somewhere between 1000 and 2000 t. 

4.2.2 Es t imat ion  o f  Current  Annual Y i e l d  (CAY) 

Unfor tunate ly ,  t h i s  i s  n o t  poss ib le  from e x i s t i n g  in fo rmat ion .  

4.2.3 Factors i n f l u e n c i n g  s tock  and y i e l d  assessments 

(1) Because the  h i z t o r i c a l  ca tch  i n fo rma t ion  i s  so sketchy i t  i s  
d i f f i c u l t  t o  est imate how much t h e  school shark biomass has been reduced 
from i t s  v i r g i n  s t a t e  over t h e  p a s t  few decades. Th is  f i s h e r y  comes 
c lose  t o  t h e  category o f  the  wors t  poss ib le  case f o r  de termin ing  an MCY, 
w i t h  u n r e l i a b l e  landings da ta  over almost i t s  whole h i s t o r y ,  a recent  
sho r t  p e r i o d  o f  r a p i d l y  i nc reas ing  f i s h i n g  e f f o r t  and catch, and l i t t l e  
da ta  on t h e  ex ten t  o f  changes i n  e f f o r t  which a r e  known t o  have 
occurred. 

(2) I n fo rma t ion  on the  same and s i m i l a r  species elsewhere, 
p a r t i c u l a r l y  Aus t ra l i a ,  show t h a t  t h e  school shark i s  slow-growing, 
long- l i ved ,  w i t h  a low fecund i ty .  I t  i s  l i k e l y  t o  be suscep t i b le  t o  
ove r - f i sh ing ,  r e q u i r i n g  a lengthy  pe r iod  f o r  s tock rebu i l d ing .  However, 
i t s  presumed m ig ra to ry  na ture  i s  1 i k e l y  t o  min imise l o c a l  i s e d  
over - f i sh ing .  

(3) The i d e n t i t y  and interdependence o f  reg iona l  s tocks around New 
Zealand i s  unknown. 

(4) School shark have become more impor tan t  economical ly  t o  many 
fishermen i n  recent  years as t h e  stock s i zes  and catches o f  more 
t r a d i t i o n a l  species have decl ined. 

(5) School shark a r e  an unavoidable by-catch i n  many coas ta l  and 
o f f sho re  t r a w l  f i s h e r i e s .  I n  some recent  years t h i s  by-catch 
approximated the  est imated t o t a l  y i e l d .  It should be p r o p e r l y  
q u a n t i f i e d  and considered, together  w i t h  the  ca tch  from t a r g e t  shark 
f i s h e r i e s ,  i n  f u t u r e  y i e l d  est imates and TAC a l l o c a t i o n s .  



(6)  The ex ten t  o f  present  day Maori i n t e r e s t  i n  f i s h i n g  f o r  school 
shark i s  unknown. 

(7)  Although a  l i s t e d  gamefish and r e g u l a r l y  caught by  rec rea t i ona l  
f ishermen, t h e  school shark i s  n o t  a  p a r t i c u l a r l y  popu lar  species a t  t h e  
present  time. There i s  l i t t l e  p u b l i c  concern a t  t h e  l e v e l  o f  c o n e r c i a l  
shark f i s h i n g .  

4.2.4 Other research and management issues 

(1) Because o f  t h e  low fecund i t y  o f  t h i s  species i t  would be prudent  t o  
consider  regu la t i ons  d i r e c t e d  a t  p r o t e c t i n g  pupping females i n  
shal low water. There i s  a l s o  a  s i g n i f i c a n t  l oss  o f  j u v e n i l e s  taken 
a c c i d e n t a l l y  i n  inshore  s e t  nets, b u t  i t  w i l l  be d i f f i c u l t  t o  
prevent  t h i s  w i t h o u t  d i s r u p t i n g  o the r  n e t  f i s h e r i e s .  

(2) There i s  a  r e s t r i c t i o n  on the  sa le  o f  (mainly l a rge )  school shark 
w i t h  a  mercury content  over 0.5 ppm, which might  be i n f l u e n c i n g  
f i s h i n g ,  d iscard ing ,  and r e p o r t i n g  prac t ices .  Th is  remains an 
unc lear  area o f  f i s h e r i e s  and lo r  p u b l i c  h e a l t h  enforcement. 

(3) More i n fo rma t ion  i s  requ i red  on the  l e v e l  o f  school shark by-catch 
i n  a l l  f i s h e r i e s ,  b u t  p a r t i c u l a r l y  those opera t ing  on the  ou te r  
s h e l f  and o f f s h o r e  grounds. 

(4) More i n fo rma t ion  on the  movement o f  school shark between regions, 
e.g. from the  recapture  o f  tagged f i s h ,  could p rov ide  the  o p t i o n  o f  
reducing t h e  number o f  management areas. In fo rmat ion  on age, 
growth, and reproduct ion  would be use fu l  i n  e s t a b l i s h i n g  a  f i r m e r  
l e v e l  o f  " p r o d u c t i v i t y "  f o r  t h i s  species. There should be a  f u r t h e r  
e f f o r t  t o  analyse the  e x i s t i n g  CPUE data, l ook ing  p a r t i c u l a r l y  f o r  
ser ious  dec l i nes  i n  t a r g e t  f i s h e r i e s  which might  i n d i c a t e  
over - f i sh ing .  
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Table 1. Dist r ibut ion of school shark landings by F isher ies  Management Area, and 
percentage d6clines-from 1983B4 t o  1986187. . - 

- - 
Proportion of t o t a l  
New Zealand domestic Tonnage decl ine from 

Fisheries Hanagement - school shark landings previous year ( I )  
(%I Area 

Auckland East 

Auckland West 

Central East 

Central (Egmont) 

Challenger 

south-east Coast 

Southland 

TOTAL 





Table 2. School shark land ings (t) by p o r t  and FMA ( o r  subd iv i s ion  of FMA), 1974-86. 
For e a r l i e r  data see Seabrook-Dawson e t  a l .  (1985. Table 1). 

Hokianga 
Kaipara 
Manukau 
Raglan 
Kawhia 
WEST AUCKLAND 

Auckland + Leigh 
Thames 
Coromandel 
HAURAKI GULF 

Mercury Bay 
Tauranga 
Whakatane 
BAY OF PLENTY 

NEW Plymouth 
Wanganui 
Manawatu 
Paraparaumu 
Paremata 
CENTRAL WEST 

Nelson 
Motueka 
Golden Bay 
Westport 
Greymouth 
CHALLENGER 

Kaikoura 
L y t t e l  t o n  
Akaroa 
Lake E l l  esmere 
Timaru 
Oamaru 
Moeraki 
K a r l  tane 
P o r t  Chalmers 
T a i e r i  Mouth 
Nuggets 
Wai kawa 
SOUTH-EAST COAST 

R ive r ton  
B l u f f  + Stewart I 
M i l f o r d  
SOUTHLANO 

Chatham I s  

NEW ZEALAND TOTAL 

less  than 0.5 t. 



- Table 2. School shark landings. (t) by p o r t  and FMA (or  subd iv is ion o f  FMA). 1974-86. 
For e a r l i e r  data see Seabrook-Dawson e t  a l .  (1985, Table 1). 

Hokianga 
Kaipara 
Manukau 
Raglan 
Kawhia 
WEST AUCKLANO 

Manaonui * -  
~hangaroa 
Russel 1 
Whangarei 
EAST NORTHLAND 

Auckland + Leigh 
Thanes 
Coromandel 
HAURAKI GULF 

Mercury Bay 
Tauranga 
Whakatane 
BAY OF PLENTY 

Gisborne 
Napier 
Cast lepo in t  
We1 l i ngton 
Makara 
CENTRAL EAST 

New Plymouth 
Wanganui 
Manawatu 
Paraparaumu 
Paremata 
CENTRAL WEST 

Pelorus 
P ic ton 
Blenheim 
Nelson 
Motueka 
Golden Bay 
Westport 
Greymouth 
CHALLENGER 

Kaikoura 
L y t t e l  t on  
Akaroa 
Lake El lesmere 
Timaru 
Oamaru 
Moeraki 
K a r l  tane 
P o r t  Chalmers 
T a i e r i  Mouth 
Nu gets 
wayrawa 
SOUTH-EAST COAST 

Rlver ton 
B lu f f  + Stewart I 
M i l f o r d  
SOUTHLAND 

Chatham I s  

NR\' ZEALAND TOTAL 

* less  than 0.5 t. 
. ~ 



Table 3. School shark biomass and y ie ld 'est ima~bs ( t )  from trawl surveys 

Vessel Date Region 

12 mi le  Rough Biomass estimatesf 
zone Areas C.V. Y ie ld  Data 
1 nc l  uded* %%:ed excluded Wing Door Mean (%) estimatesg source1 

Shlnkai Maru Feb 81 Stewart-Snares- 
Auckl ands 

Shinkai Maru Mar-Apr 82 ~ t e w a r t I ~ n a r e s -  
Aucklands-Campbel 1 
Plateau-Bounties 

Shinkai Maru Apr 83 Stewart-Snares- 
Aucklands 

Shinkai Maru Oct-Nov 83 Stewart-Snares 
Auckl ands-Campbel 1 
Plateau-Bounties 

Shinkai Maru Jun 86 Stewart-Snares- 
Puysegur 

Akebono Maru 3 Nov 86 Stewart-Snares- 
Puysegur 

Tomi Maru Dec 80-Feb 81 Central west coast 

Shinkai Maru Oct-Nov 83 Central west coast 

Shinkai Maru Mar 83 Chatham Rise 

Yes 

Yes 

Yes PWegur  10 800 2 500' 6 700' 21 340 a 
Solander 

Yes Puysegur 
Solander 3 200 800' 2 000' 19 100. a 

Yes Puysegur Solander 14 100 3 400' 8 800' 14 
440 a 

Yes Puysegur 
Solander 2 600 900' 1 800' 33 90 a 

Yes 

Yes 

Yes 

Shinkai Maru Nov-Oec 83 Chatham Rise Yes 

Shinkai .Maru 73 Ju l  86 Chatham Rise Yes Yes 

Akebono Maru 73 Oec 84 Chatham Islands Yes Yes 
Yes Yes 

Akebono Maru 73 Oec 85 Chatham Islands Yes 2 800' 800 1 800 18 90 . c C 

* Rough ground not trawleq, bu t  biomass calculated for  the en t i r e  area assuming e ual density o f  f i s h  on c lear  and rough ground. i t Biomass f igures marked are calculated; others are compiled from the o r ig ina l  ata sources and rounded t o  the nearest 100 t; 
doorspread biomass - wingspread biomass div ided by the doorspread-wingspread r a t i o  given i n  the source documents; mean i s  the simple 
mean o f  both biomass values. 

5 Yie ld  estimate i s  calculated here as 5% o f  the mean biomass, an assumed low p roduc t i v i t y  rate, probably character is t ic  of most sharks. 
1 a, Hurst and Fenaughty (1985); b, Hurst (notes for  1987 TAC meeting); c. Hurst (notes for  1986 TAC meeting); d. Liv ingston 

(unpublished data prepared f o r  1987 TAC meeting); e, Hurst and Bagley (1987). 



Year 

Pig. 1 It Total New Zealand landings (t) of school shark, domestic vessels, 
1945-87. Calendar years to 1986 (solid line); Oct-Ssp fishing 
yeam 1983-84 to 1986-87 (dashes) are also shown. 1945-86 data from 
FSU; 1986-87 provisional value from QMS. -8 During the liver- 
oil fishery from 1945 to about 1955 shark catches were much higher 
than recorded landings. The 1973 peak is falser the value includes 
rig. 
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Pig. 21 School shark landings by fishing method, calendar years 1983-86, by 
Pisherlee Management Area or subarea. Also (lower left)-total New 
ZealanrPschool shark landings, including area not known, by method. 



Area not given: 

Pig.. 3 r  Dometic landings ( t )  of school shark for the fiahfns years 1983-80, 
I 1980-85, and 1985-86, by fishing r e t u n  area. ( h a  not imown, 

1983-80 - 228 t, 1980-85 - 163 t, 1985-86 - 173 t. 1 I D l W t  (top 
l e f t ) ,  Hean 1983-86 catch (a)  by Piaheries Kanagcwnt Area. 



Fig. 41 School shark landings (t) w i t h i n  each Fisheries Management Area, and 
at the gain ports within these areas, calendar years 1974-86. Based 
on ports of landing data, as in Table 2. 
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Pig. 51 Monthly landings (t) of school shark, domestic vessels, all areas 
and methods, 1983-87. Data from PSU. 

~- 

New Zealand 

Regional groupings of Fishing Return Areas used in Pig. 6, monthly landings (t) 
of school shark, domestic vessels, alLmthods, by region, 1983-87. 

Hotel These regions a m  not the ssra as the Fisheries Nana(~ement Areas in 
Pigs. 2 and 4, or the smeller regions used in detailed catch and CPUE analyses, 
Pigs. 7-12. 
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pig. 6s Monthly landings (t)  of school shark, domestic vessels ,  a l l  methods, 
by region, 1983-87. 
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Pig. 71 Monthly landings (t) of  school shark, domestic vessels,  i n  the three 
main line-fishing regions: North-west coast North Island, Cook 
Stra i t ,  and West coast South Island. 
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Fishing Return Areas 15- 19, 37-39 
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Pig. 71 (Continued) 
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Fig. 81 Monthly landings (t) of school shark, domestic vessels, in the four 
main set-net fishing regions: North-west coast North Island, Cook 
Strait, West coascSouth.Island, and South-east coast South Island. 
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Pig. 81 (Continued) 
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Pig. 91 Monthly school shark catch, effort, and CPUE (ti for the South-east 
coast South Island ee--et fishery, 1983-87. 
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Fig. 101 Honthly school shark catch, effort, and CPUE (t) for the Cook Strait 
region set-net fishery, 1983-87. 
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Pig. 111 Monthly school shark catch, effort,  and CPUE (t) for the Cook Strait 
long-line fishery, 1983-87. . .. ~~. .. .- 
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Pig. 121 Catch and CPUE relationships in the three school shark fisheries 
shown in Figs. 9-11. 
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