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RED COD 

(Pseudophycis bacchus) 

I. INTRODUCTION 

Red cod, u n t i l  the  mid 1970's considered an undesi rable bycatch o f  

demersal t r a w l i n g  around the  eas t  and west coasts o f  South Is land,  has i n  the  
I 

l a s t  decade been s p e c i f i c a l l y  ta rge ted by  the  domestic f l e e t .  Substant ia l  

q u a n t i t i e s  a r e  a l s o  taken as bycatch by the  deepwater f l e e t  ( f o re ign  

l i censed  and N.Z. chartered).  A TAC was f i r s t  est imated f o r  t h i s  species i n  

1983184 b u t  n o t  in t roduced under the  ITQ system u n t i l  the  most recent  f i s h i n g  

year  1987188 when i t  was s e t  a t  15 290 t (Annala, 1987). The management 

areas o f  concern a r e  1 (EEZ area B n o r t h  and H nor th ) ,  2 (EEZ area B eas t  and 

H Cent ra l ) .  3 (EEZ areas C, D, E and F), and 7 (EEZ areas G and H South). 

This  document b r i e f l y  sumnarises the  a v a i l a b l e  b i o l o g i c a l  and f i s h e r i e s  data 

re levan t  t o  rev iewing the  c u r r e n t  TAC. 

11. REVIEW OF THE FISHERY 

(a) V a r i a t i o n  i n  landings 

( i )  Annual landings 

To ta l  annual landings o f  red  cod caught by  the  domestic and deepwater 

( f o r e i g n  l i censed  and NZ chartered) f i s h i n g  f l e e t  from 1936 t o  1985-86 a r e  

sumnarised i n  Fig. 1. Th is  f i s h e r y  i s  charac ter ised b y  two d i f f e r e n t  

periods. F i r s t  a long pe r iod  o f  very  low domestic landings,  genera l l y  l ess  

than 1000 t y-' from 1936 t o  1976. Th is  was fo l l owed  by a decade o f  

r e l a t i v e l y  h igh  b u t  f l u c t u a t i n g  landings from 1977 t o  1986. The deepwater 



catch  o f  red  cod grew from less  than 1000 t i n  1968, peaked a t  11 500 t i n  

1977, f e l l  almost t o  zero i n  1978 b u t  subsequently rose t o  near 4000 t i n  

1984 and 1985. P r i o r  t o  1976 t h e  on l y  f o r e i g n  n a t i o n  t o  record  subs tan t i a l  

q u a n t i t i e s  o f  red  cod was Japan w h i l e  Korean and Russian boats which d i d  no t  

record  by species probably caught red  cod (Table 1). Russian and 

p a r t i c u l a r l y  Korean boats have s ince 1977 taken several hundred tons  each 

year. I n  a d d i t i o n ,  s ince  t h e  d e c l a r a t i o n  o f  the  EEZ NZ char te red vessels 

have taken an i nc reas ing  ca tch  o f  red  cod. 

The t o t a l  ca tch  o f  red  cod (Fig. 1) increased through t h e  1970's t o  a 

peak i n  1977. Catches dec l i ned  a f t e r  t h e  d e c l a r a t i o n  o f  t h e  EEZ, when 

f o r e i g n  boats were excluded from the  t raw l  grounds on t h e  eas t  and west 

coasts o f  t h e  South Is land,  and reached t h e i r  lowest  i n  1980. Catch o f  red  

cod subsequently rose t o  a record  peak o f  18 000 t i n  1985. However, 

p r e l i m i n a r y  es t imates  drawn from Quota Management Reports i n d i c a t e  t h a t  i n  

the  1986-87 f i s h i n g  yea r  t h e  t o t a l  catch o f  ' r e d  cod was about 4000 t, t h e  

lowest  s ince  1981. Th is  catch i s  on l y  26% o f  the  1986-87 TAC. 

( i i )  Landings by  area and month 

Domestic 

Table 2 sumnarises t h e  land ings  o f  red  cod by  domestic f i s h i n g  area and 

month f o r  1983-84 t o  1985-86. Although red  cod occur around the  e n t i r e  New 

Zealand coast  (Paul, 1986) between 40 and 50% o f  t h e  t o t a l  NZ domestic catch 

i s  f i s h e d  f rom area 22, Canterbury Bight.  A lso  impor tan t  a r e  areas 20 

(Pegasus Bay) and areas 34 and 35 (nor thern  Westland and B u l l e r ) .  These 4 

areas accounted f o r  between 67 and 79% o f  the  domestic ca tch  i n  t h e  3 f i s h i n g  

years sumnarised i n  Table 1. A s i g n i f i c a n t  p r o p o r t i o n  o f  the  ca tch  (12-141) 

i n  each year  i s  f i s h e d  from unspec i f ied  areas. 



Between 74 and 80% o f  a l l  red  cod caught by  t h e  domest ic f l e e t  i s  f i s h e d  

i n  sumner and autumn f rom January t o  June (see Table 2). There i s  a 

nor th -south  p rogress ion  o f  peak catches a long bo th  t h e  eas t  and west coasts 

o f  South Is land.  Peak ca tch  occurs as e a r l y  as November o f f  Kaikoura and as 

l a t e  as September around Southland (Table 3). However, t h i s  does no t  

i n d i c a t e  ma jor  s tock  movement as catches a r e  much h ighe r  i n  areas 20 and 22 

f o r  a lmost  a l l  months every year. 

Deepwater (NZ char te red  and f o r e i g n  l i censed)  

The m a j o r i t y  o f  t he  deepwater catch o f  r e d  cod comes f rom 4 areas, EA, 

FE, FW and C- (see Table 4) .  Since 1978-79 area C- has dec l i ned  i n  

importance w h i l e  i n  bo th  area FE and FW catch  has increased. Catches tend t o  

be s l i g h t l y  h ighe r  i n  l a t e  sumner and autumn and aga in  e a r l y  i n  sp r i ng  w i t h  

w i n t e r  minimums b u t  t h i s  v a r i e s  among years (see Table 5) .  There i s  no 

nor thern-southern t r e n d  i n  month o f  peak ca tch  by  the  deepwater f l e e t .  

( i i i )  Source o f  v a r i a t i o n  i n  land ings  

Annual, area and monthly f l u c t u a t i o n s  i n  ca tch  o f  r e d  cod by bo th  the  

domestic and deepwater f l e e t  h i g h l i g h t  t he  complex and unp red i c tab le  na ture  

o f  t h i s  f i s h e r y .  Changes i n  f i s h i n g  p r a c t i c e  a r e  a ma jor  cause o f  t h e  

inc rease i n  r e d  cod landed by  the  domestic f l e e t s  s i nce  1977. P r i o r  t o  t h i s  

year  t h e  landed va lue  o f  red  cod was very  low and consequent ly much o f  what 

was caught by  t h e  domestic f l e e t  as bycatch w h i l e  f i s h i n g  f o r  more va luab le  

species was dumped a t  sea (Fenaughty and Bagley, 1981). Since 1977 the  va lue  

o f  red  cod has increased and t h e  e n t i r e  ca tch  i s  p robab ly  landed. Thus no 

a t tempt  has been made t o  assess v a r i a t i o n s  i n  domestic ca tch  i n  r e l a t i o n  t o  

e f f o r t  i n  t h i s  paper. I n  a d d i t i o n  the  changing area o f  ope ra t i on  of t he  

f o r e i g n  f l e e t  s fnce the  d e c l a r a t i o n  o f  t he  EEZ has had a s i g n i f i c a n t  impact 

on t h e  eas t  and west coast  f i s h e r i e s .  



Longshore and inshore-of fshore m ig ra t i ons  may a f f e c t  t h e  a v a i l a b i l i t y  o f  

red  cod t o  t h e  domes t i c - f l ee t .  However, t h e r e  i s  l i t t l e  evidence f o r  t h i s .  

For  example, i n  years o f  poor f i s h i n g  by t h e  inshore  domestic vessels there  

i s  no corresponding increase i n  t h e  catch o f  t h e  o f f sho re  deepwater vessels. 

Hence t h e  l a r g e  annual f l u c t u a t i o n s  i n  ca tch  s ince  1977 cou ld  be caused by 

r e a l  changes i n  abundance, perhaps a  consequence o f  v a r i a b l e  recru i tment ,  

coupled w i t h  r e l a t i v e l y  h igh  growth ra tes  and h i g h  f i s h i n g  o r  na tu ra l  

m o r t a l i t y .  

(b) S ize  and age composit ion o f  the  catch 

There i s  no i n fo rma t ion  compiled on the  s i z e  o r  age o f  the  comnercial 

ca tch  o f  red  cod. 

Red cod were caught w i t h  'comnerc ia l l  gear du r ing  a  ground f i s h  t raw l  

survey o f f  t h e  eas t  coast o f  the  South I s l a n d  (Paul and Kucerans, 1984). 

These f i s h  ranged from 22 t o  70 cm TL b u t  most were between 40 and 60 cm TL. 

Habib (1975) used l e n g t h  frequency d i s t r i b u t i o n s  t o  s tudy age and growth and 

suggested t h a t  40 cm TL may be reached by t h e  end o f  t h e  second year. 

(c)  Maori and rec rea t i ona l  f i s h i n g  

There a r e  no da ta  on t h e  ex ten t  o f  Maori o r  r e c r e a t i o n a l  f i s h i n g  f o r  red  

cod. Both a c t i v i t i e s  are  l i k e l y  t o  be most ex tens ive  around Banks 

Peninsular ,  i n  t h e  Canterbury B i g h t  and o f f  t h e  west coast  o f  South I s l a n d  

b u t  a r e  probab ly  i n s i g n i f i c a n t  compared t o c o m n e r c i a l  landings. 



111. STOCK ASSESSMENT 

(a) Stock s t r u c t u r e  

There i s  no data on stock s t r u c t u r e  o f  red  cod around New Zealand. 

However, f o r  quota management purposes t h e  New Zealand stock has been broken 

i n t o  f o u r  groups: Stock 1 (Auckland East and West). Stock 2 (Centra l  East and 

West), Stock 3 (Chatham Rise, SE coast, Sub-Antarct ic  and Southland) and 

Stock 7 (Chal lenger).  

(b) Resource surveys 

No surveys have been s p e c i f i c a l l y  designed t o  est imate t h e  s t r u c t u r e  o r  

biomass o f  red  cod populat ions. Red cod were caught as bycatch i n  a number 

o f  t r aw l  surveys c a r r i e d  ou t  around t h e  South I s l a n d  (see Hurs t  and Fenaughty 

1985 f o r  a sumnary). However, the  c o e f f i c i e n t s  o f  v a r i a t i o n  a r e  o f t e n  very 

h igh  (median 43%, range 9-993) and, there fore ,  o f  l i t t l e  use i n  determin ing 

absolute biomass. TACs were o r i g i n a l l y  based on the  h ighes t  recorded catch 

( J u l y  1983-June 1984). Stock 3 TAC was l a t e r  increased because o f  even h i g h e r  

l e v e l s  o f  repor ted  catch. 

(c)  Age and growth 

Red cod can grow t o  about 80 cm TL (Paul, 1986). Habib (1975) examined 

s i z e  frequency d i s t r i b u t i o n s  o f  red  cod caught f rom t h e  Canterbury B i g h t  and 

suggested t h a t  t h i s  species grows t o  40 cm i n  two years a f t e r  hatching. No 

data i s  a v a i l a b l e  on growth o f  o l d e r  l a r g e r  f i shes .  Ne i the r  o t o l i t h s  o r  

scales have been s tud ied  t o  con f i rm  these growth rates. I n  a d d i t i o n  o t o l i t h s  

from red cod appear d i f f i c u l t  t o  read. M a t u r i t y  i s  reached a t  28-36. cm f o r  

f i s h  from East Cape b u t  n o t  u n t i l  52 cm TL i n  the  Canterbury B igh t  (Habib, 

197.5). 



(d)  Es t ima t i on  o f  MCY 

The o n l y  dat$ on which t o  base stock assessment a r e  comnercial catch da ta  

- f o r  a l l  F i shs tock  areas the  average o f  t h e  1983-84 t o  1986-87 catches has 

been used, assuming r e l a t i v e l y  constant  e f f o r t  (N.B. t h e  1986-87 catch was 

i nc luded  as t h e  TAC in t roduced t h a t  year  was n o t  a l i m i t i n g  f a c t o r  on the  

l e v e l  o f  catch). The ca tch  unrecorded by area has been a t t r i b u t e d  t o  

F i shs tocks  3 and 7 us ing  a 10: l  r a t i o  ( t h e  average o f  t he  r a t i o  o f  t he  

repo r ted  catches over  t h i s  t ime). Due t o  t h e  apparent l a r g e  annual 

v a r i a b i l i t y ,  MCY has been c a l c u l a t e d  as 0.6 (1.0 f o r  F ishs tocks  1+2) o f  t he  

average catch. Biomass da ta  a r e  n o t  i nc luded  as the  areas surveyed do no t  

encompass t h e  main r e d  cod f i s h e r y  areas and t h e  c o e f f i c i e n t s  o f  v a r i a t i o n  

a r e  u s u a l l y  high. 

F ishs tocks  1+2 

MCY = cY, where c = 1.0, Y = average o f  t h e  repor ted  ca tch  1983-84 t o  

1986-87. 

Hence: MCY = 110 t. 

T h i s  represents t h e  average o f  t he  4 most recen t  years  catches (Table 6), 

b u t  has n o t  been reduced as descr ibed above (i.e. c = 1.0) because the  

amounts a r e  smal l  and t h e  unrepor ted catch by area has n o t  been appor t ioned 

t o  these areas. 

F i shs tock  3 

MCY = cY, where c = 0.6, Y = average o f  t he  est imated ca tch  1983-84 t o  

1986-87. 

Hence: MCY = 6300 t. 

T h i s  represents  t h e  average o f  t he  4 most recent  years catches (Table 6), 

w i t h  an a l lowance f o r  ca tch  no t  recorded by area, based on the  average r a t i o  



o f  F ishs tock  area 3:area 7 o f  10:l) x 0.6, because o f  t h e  l a r g e  (5 f o l d  from 

1984-85 t o  1986-87) f l u c t u a t i o n  i n  annual catches. The recent  drop i n  

catches has been i n t e r p r e t e d  as a f l u c t u a t i o n  r a t h e r  than a con t i nu ing  

decl ine.  Although the re  may be na tu ra l  f l u c t u a t i o n s  i n  abundance (presumably 

r e l a t e d  t o  f a s t  growth),  the  heavy f i s h i n g  pressure i n  1977 and 1984-85 may 

be exacerbat ing these f l uc tua t i ons .  There i s  l i t t l e  evidence f o r  them being 

f l u c t u a t i o n s  i n  a v a i l a b i l i t y  r a t h e r  than abundance. 

F ishstock 7 

MCY = cY, where c = 0.6, Y = average o f  the  est imated catch 1983-84 t o  

1986-87 

Hence: MCY = 900 t. 

Th is  represents t h e  same approach as f o r  F ishstock 3; i.e. the  average o f  

t h e  4 most recent  years catches (apport ioned as descr ibed)  x 0.6, again 

because o f  the  l a r g e  (5 f o l d  from 1983-84 t o  1986-87) f l u c t u a t i o n  i n  annual 

catches. The i n t e r p r e t a t i o n  o f  t h i s  f l u c t u a t i o n  i s  a l s o  t h e  same as f o r  

F ishstock 3. 

I V .  MANAGEMENT IMPLICATIONS 

Large f l u c t u a t i o n s  i n  red  cod stocks a r e  a problem, p a r t i c u l a r l y  on the  

eas t  coast o f  t h e  South Is land.  Th is  i s  no t  o n l y  a problem f o r  the  f ishermen 

who r e l y  on red  cod, b u t  creates a d d i t i o n a l  pressures f o r  t h e  bycatch 

t r a d e - o f f  system, and leads t o  increased t a r g e t i n g  on o the r  species. The 

h igh  l e v e l  o f  f i s h i n g  pressure i n  recent  years may have been exacerbat ing 

na tu ra l  f l u c t u a t i o n s  and lower ing  t h e  TAC t o  a more average y i e l d  should he lp  

t o  lessen the  extremes. 



There a r e  a  range o f  species assoc ia t ions  which a r e  p o t e n t i a l  bycatch 

problems i n  t h e  mixed f i s h e r y  o f  which red  cod i s  a  p a r t ;  i n  p a r t i c u l a r ,  

salmon and e lephant  f i s h .  

Dumping o f  red  cod has occurred i n  the  pas t  b u t  has probably been minimal 

i n  recent  years  and should n o t  a f f e c t  t h e  data used f o r  the  es t ima t ion  o f  

average y i e l d s .  

Dumping o f  bycatch species has been occu r r i ng  i n  t h e  l a s t  2 seasons. The 

reduced abundance o f  red  cod has r e s u l t e d  i n  a  d i f f e r e n t  ca tch  m ix  f o r  which 

some f ishermen do n o t  have t h e  c o r r e c t  quota; t he re  appears t o  be a  problem 

t h i s  season w i t h  barracouta i n  p a r t i c u l a r .  

Th i s  i s  one species where research e f f o r t  cou ld  impact s i g n i f i c a n t l y  on 

ou r  understanding o f  t h e  l a r g e  f l u c t u a t i o n s  i n  the  f i she ry ,  and lead t o  more 

informed y i e l d  recomnendations and management. P a r t i c u l a r  research areas 

which should make an impact are: growth (E.C.S.I. ca tch  sampling?), a  

cont inuous survey o f  t h e  d i s t r i b u t i o n  and abundance on t h e  E.C,S.I. and 

Stewart lSnares I s .  s h e l f ,  and stock re la t i onsh ips .  It may a l s o  be poss ib le  

t o  p r e d i c t  good and bad years by  es t ima t ing  year  c lass  s t r e n g t h  o f  

p re - rec ru i t s .  The use o f  CPUE data as a  p r e d i c t i v e  t o o l  cou ld  be 

i nves t i ga ted ,  b u t  may o n l y  be usefu l  i f  combined w i t h  ca tch  sampling o f  

l e n g t h  frequencies. 
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Year 
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1936-73. Habib 1975 

1974-82. King 1985 

1983. King 1986 

1983-88 (Domestic). FSU summary data sheets 

1978-86 (Foreign). Deepwater trawl summaries 
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Fig. 1. Annual domestic and deep-water (NZ chartered and foreign 
licensed) landings (t) of red cod 1936-1986. 
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TABLE 1: Reported ca tch  (t) o f  red  cod by  n a t i o n  1970-1986187 

NEW ZEALANO FOREIGN LICENSED 

Domestic Char tered Japan Korea U.S.S.R. T o t a l  TOTAL 

1 Calendar Year. 
2 1 A p r i l - 3 1  March. 
3 F i s h i n g  r e t u r n s  n o t  processed 1980-81. 
4 1 A p r i l - 3 0  Sept. 
5 1 0ct.-30 Sept. 
6 P r i n c i p a l l y  r e d  cod and r i ba ldo .  
7 From QMS - may be underestimated. 



TABLE 2: Catch (t) of red cod by t he  domestic f l e e t  by area and month for  1983-84 t o  1985-86 
(49-52 No s i gn i f i can t  catch) 

Domestic Fishing Areas 

16-17 
20- 22- and 

1-15 18-19 21 23 24 25-30 33 34 35 36-48 Undefined Total % 

1983184 
o c t  
Nov 
Oec 
Jan 
i e b  
Mar 
Apr 
May 
Jun 
J U l  

Aug 
Sep 

Total 118 322 1 266 3 889 
% 1% 3% 12% 38% 

1984185 
o c t  
Nov 
Oec 
Jan 
Feb 
Mar 
npr 
May 
Jun 
J U l  

Aug 
Sep 

Total  83 342 2 334 7 349 
% 0.6% 2% 1 52% 

1985186 
o c t  
Nov 
Oec 
Jan 
Feb 
Mar 
npr 
May 
Jun 
JUl 
Aug 
sep 

Total 25 114 2 304 4 796 
% 0.3% 1% 26% 53% 



TABLE 3: Month o f  peak red  cod ca tch  by area on t h e - e a s t  and west coast 
South Is land.  Data sumnarised f rom Table 2. 

Domestic F i s h i n g  Area 

East Coast West Coast 

F i sh ing  year  18 20 22 24 25-30 35 34 33 

1983184 Nov Feb Mar Jun Jun Feb Aug AW 

1984185 Nov Dec May Jun SeP Mar Jun S ~ P  

1985186 Feb Feb Jan May Mar AP r Aug Aug 



TABLE 4: Summary of red cod catch (t) by deep water trawl (NZ chartered and foreign licensed) 
1978179-1985186 

EEZ Area 1978-79' 1979-80' 1980-812 1981-82' 1982-83' 1983-833 1983-8a4 1984-854 1985-86 
4 

A 0 

B 6 

CM 20 

C- 1 142 

D 34 

EA 738 

EB 0 

EC 1 

EP 0 

FE 202 

FW 367 

G 122 

H 259 

Undefined 6 

Total 2 887 

1 Fishing year 1 Apr-31 March. 
2 No data f o r  en t i r e  year. 
3 Fishing year 1 Apr-30 Sept. 
4 Fishing year 1 Oct-30 Sept. 



TABLE 5: Catch t) o f  red  cod by t he  deepwater vessels (NZ chartered and fo re ign  l icensed) by 
Fisher I es Management Area and month 1983-84 t o  1985-86. Areas A and B no t  included 
because no catch o f  red cod 

- -- 

Fisheries Management Area 

CM C- 0 EA E8 EC EP FE FW G H Total % 

o c t  
NOV 
Oec 
Jan 
Feb 

Total 34 55 507 1 099 20 12 6 212 1 579 33 101 3 658 
% 1% 1.5% 14% 30% 1% 0.3% 0.2% 6% 43% 1% 3% 

oc t  
NOV 
Oec 
Jan 
Feb 
Mar 
AP r 
May 
Jun 
JUl 
Aug 
Sep 

o c t  
NOV 
Oec 
Jan 
Feb 

Total 9.5 96 86 321 0 14 46 532 619 174 7.2 1 9 0 5  
% 0.5% 5% 5% 17% 0% 0.7% 2% 28% 32% 9% 0.4% 



TABLE 6: Est imated t o t a l  catch o f  red  cod, by red  cod f i s h s t o c k  area, 
f o r  t he  f i s h i n g  years 1983-84 t o  1986-87 

Fishs tock  
codelarea 

Catch ( t )  TAC 
1983-84 1984-85 1985-86 1986-87** 1986-87 

1 Auckland 12 9 6 5 30 

2 Cent ra l  197 126 48 46 350 

3 South East, Chatham, 9 357 14 751 9 346 3 271 11 960 
Southland, Sub-Antarct ic  

7 Chal lenger  3 051 1 442 408 619 2 940 

Not S p e c i f i e d  1 231 2 318 2 124 ? 

** From QMS - may be underestimated. 


