
Not to he cited without permission of the author(s) 

New Zealand Fisheries Assessment Research Document 88/35 

Black and smooth oreos 

P.J. McMillan, A.C. Hart and D.A. Banks 

MAFFish Fisheries Research Centre 
P 0 Box 297 
Wellington 

December I988 

MAFFish, N.Z. Ministry of Agriculture and Fisheries 

This series documents the scientific basis for stock assessments and 
fisheries management advice in New Zealand. It addresses the issues of 
the day in the current legislative context and in the time frames 
required. The documents it contains are not intended as definitive 
statements on the subjects addressed but rather as progress reports on 
ongoing investigations. 



BLACK AND SMOOTH OREOS 
(Allocyttus niger and Pseudocyttus maculatus) 

INTRODUCTION 

Previous summaries of background information on the biology 
and fishing history of the two oreo species were given by 
McMillan (1985, 1986) and McMillan and Fincham (1988). 

Separate management of black and smooth oreos was considered 
in last years fish stock assessment paper (McMillan and Fincham 
1988), but the management regime for oreos for the 1987-88 
fishing year was not changed. That regime includes three species, 
black oreo, smooth oreo and spiky oreo (Neocyttus rhomboidalis) 
combined as "Oreo dory" and quotas which are based on the 1981/82 
reported catch, with the addition of an area E quota in 1985/86 
based on 1983/84 catch (see Table 1 and Figure 1). 

The present paper again considers a change from managing 
oreos as a group ("oreos") to that where the two main species are 
managed separately throughout the EEZ, as black oreo and smooth 
oreo. In addition, the removal of spiky oreo (Neocyttus 
rhomboidalis) from the list of quota species is considered. 

Separate management of black and smooth oreos is advantageous 
because a combined TAC does not take into account the fact that 
the two speciesare separate populations and that parameters such 
as biomass, productivity, growth, mortality and recruitment may 
be different. Thus, the two species may respond differently to 
fishing pressure; e.g., the biomass of one species may decline 
much more rapidly than the other if it has a lower mortality and 
slower growth. Catches of smooth oreo, which are favoured over 
black oreo, increased in 1983-84 (Table 2 and Figure 3). 

It is now possible to consider separate TACs for black and 
smooth oreos because improved and revised catch statistics are 
available for each species (Fincham 1988). Biomass estimates have 
also been made for the two species on the south Chatham Rise from 
stratified random trawl surveys in November-December 1986 
(Fincham et a1 1987), and in November 1987 (Fenaughty et a1 
1988). 

FISHERY SUMMARY 

Catch statistics for oreos have been revised and are 
summarised in Tables 1-4. Tables 3 and 4 use the old A-H area 
notation. See Fincham (1988) for an explanation of how the 
figures were compiled and for additional statistics. 



Total oreo catch 

Catch for oreos combined peaked in 1981-82, declined somewhat 
then peaked again in 1983-84 and has subsequently shown a further 
decline (Table 2). 

Catch by species 

Black oreo was the largest catch from 1979-80 L o  1083, 
peaking in 1981-82 at 21 440 tonnes (Table 2 and Figuue 3). 
Smooth oreo has taken over from black oreo as the greater catch 
from 1983-84 to the present. This is probably because of 
increasing interest in smooth oreo, especially by domestic 
operators. The decline of black oreo catches is probuhly a result 
of decreased interest in the species (lower value). 

The catches of spiky oreo in 1979-80 and 1981-82 from area C 
probably should be black oreo, as the latter was the species 
caught in the area during research surveys. Spiky oreo catches in 
other years are a negligible component of total oreo catches 
(Table 2). 

Catch per unit of effort (CPUE) trends 

Analyses of catch and effort data have been carried out using 
the programme SUM.PASCAL. This accesses estimated catch from 
"Deepwater" logbook data (i.e. vessels which process and freeze 
their catch) and has not been extensively tested for errors. 

This is a first attempt at analysis of CPUE for oreos and 
certain problems with the data are acknowledged including the 
difficulty of comparing vessels of different sizes which fish 
with different nets. Tonnage class has been adopted as an 
approximation to "fishing power" and the data presented in 
Figures 4 and 5 are those of tonnage class 6 vessels (2000-2500 
tonnes), mainly Soviet, which have caught substantial proportions 
of the oreo target catch (Tables 5-8). "Target" species is of 
dubious value in areas where orange roughy, and the two oreo 
species may be caught in any one trawl as for instance can happen 
on the mid and eastern south slope of Chatham Rise. 

CPUE for black oreo has apparently been relatively low and 
has changed little from 1981-82 to 1986-87 in either area. CPUE 
for smooth oreo from area C shows an increasing trend to 1985-86 
and a marked decline in 1986-87. CPUE from area D shows 
considerable fluctuations but with an overall decline, marked in 
1986-87. 



Catch by area 

Fishstock area OEO 3 A ,  equivalent to area C, produced the 
largest oreo catch in 1979-80 and from 1981-1982  to 1984-85  
(Table 1). Catches from OEO 4 (area D) were largest in 1 9 7 8 - 7 9 ,  
1985-86 and 1986-87 (Table 1 ) .  The increasing catch from OEO 4 
reflects the increasedinterest by domestic vessels in the area. 

Licensed catch 

This was highest in 1978-79 and 1979-80  but has declined as a 
result of Soviet licensed vessels being confined to area E since 
1980-81  (Table 2 and Figure 2 ) .  Recent catches have been very 
low. 

Charter catch 

This has been the largest component of the oreo catch since 
1 9 8 1 - 8 2 ,  (Figure 2 ) .  

Black oreo catch in area C has declined in the period iCLI--82  
to 1985-86  from 11 419 to 1 765  tonnes (Table 3 ) .  Black or=<> 
catch in D was high in 1981-82 but has fluctuated around the 
1 000  tonne level since then (Table 3 ) .  

Smooth oreo catch from area C has increased slightly but !las 
not changed much in D in the period 1981-82 to 1985-86 (Table 4). 

Domestic catch 

This was small prior to 1982-83  but has steadily increased 
from that date (Table 2 and Figure 2 ) .  Smooth oreo in area D has 
been the major area of expansion for the domestic fishery (Tables 
3 and 4 ) .  Most of the catch has been taken by large ice vessels 
and freezer trawlers. An important orange roughy catch is also 
made on the south Chatham Rise in area D. 

RESEARCH DATA SUMMARY 

Earlier research is listed in McMillan and Fincham ( 1 9 8 8 ) .  
The only new information gathered in 1987  was from a second 
stratified random trawl survey of the south Chatham Rise carried 
out using the Amaltal Explorer in November (Fenaughty et a1 
1 9 8 8 ) .  

Distribution, reproductive biology. length frequency 

Results from the 1 9 8 7  survey are very similar to those from 
the 1986  south Rise survey and therefore will not be discussed 
(see Fincham et a1 1987  and Fenaughty et a1 1 9 8 8 ) .  



STOCK ASSESSMENT 

South Chatham Rise 

(a) Stocks 

The present management of "Oreo dory" includes three definite 
stocks, that is the three species black, smooth and spiky oreos. 
These should be managed separately. 

Only black and smooth oreo stocks are large enough to attract 
attention by fishers. The stock of spiky oreo is relatively small 
and widely distributed and the species is not known to support a 
fishery. Reported catch of spiky oreo from 1982-83 to 1986-87 has 
been less than 10 t per annum (Table 2). Reported catch in 1979- 
80 and 1981-82 was probably black oreo. 

Spiky oreo should be removed from the list of quota species. 
At present it is a minor by-catch in some areas; e.g., on the. 
east coast of the North Island and, because it is a quota 
species, it has to be retained by fishers. 

Removal of spiky oreo from the list of quota species d ~ a w s  
the slight risk of fishers deliberately recording black oreo, 
(quota species) as spiky oreo (non quota). This practise should 
be easy to detect, as spiky ore0 is not caught in quantity, in 
contrast to black oreo. This risk has to be balanced against the 
"nuisance value" of a low abundance, low valued fish'-stock which 
has to be retained because it is a quota species. Spiky oieo was 
apparently included as a quota species initially because of 
potential problems distinguishing it from black oreo. The two 
species are readily distinguished (Paulin 1987) and are seldom 
caught together. Catch statistics have been collected for the two 
species separately since 1979-80 and have recently been compiled 
up to 1985-86 by Fincham (1988). 

Black and smooth oreos undoubtedly have different stock sizes 
and probably have different growth rates, mortalities and levels 
of recruitment. Therefore the productivities of the two species 
could be significantly different. The two species are being 
exploited at different rates by fishers, with smooth ore0 
favoured because it is higher valued. 

A combined quota for black and smooth oreos has the major 
disadvantage that it allows fishers to discard black o-eo and 
take their entire allocation of "Oreo dory" as the more highly 
valued smooth oreo. If quotas were separate, fishers could only 
record catch of smootti.oreo against their smooth ore0 allocation. 
Mis-labelling of smooth oreo cartons as black oreo is a 
possibility but the two species have readily distinguishable skin 
and flesh. 



In this paper we have assessed stocks of black and smooth 
oreos separately. 

(b) Areas 

The existing management areas should be retained. The 
rationale for establishing the oreo management areas still 
applies and is as follows: 

1. The management areas enclose or contain discrete 
fisheries: 

Fishery Fishstock code 

Off the Otago/Southland coast OEO 1 
Western end of south Chatham Rise OEO 3A 
Mid and eastern south Chatham Rise OEO 4 
Pukaki Rise and Campbell Plateau OEO 6 

2 .  Separate area quotas spreads the catch and makes local 
depletion of any one fishery less likely. 

It would be undesirable for all or most of the oreo quota 
to come from one fishery if quotas for two areas were 
combined. Our knowledge of possible migration of oreos is 
negligible but the fact that spawning fish are relatively 
abundant at the western and at the mid to eastern ends of 
the south Rise in November/December suggests that adults 
may be relatively sedentary. " 

(c) Estimation of maximum constant yield (MCY) 

Criteria for assessing MCY are outlined in Mace (in press) 
MCY = cY was used for calculation, where Y is the average catch 
and c = 0 . 8  (c is a constant assessed by the following: catches 
show moderate variability; species are probably long lived). 

Methods including estimates of biomass were not used because: 

(a) we did not consider the biomass estimates from the 1986 
and 1987 south Rise surveys could approximate absolute biomass 
because of a likely sampling bias underestimating adult black 
ore0 

(b) there are no estimates of FO.l  or natural mortality ( M )  
available Y is calculated for the fishing seasons 1981-82 to 
1985-86,  including the 6 month season in 1983 .  Figures for black 
oreo are taken from Table 3 and those for smooth oreo from Table 



4. Calculations were as follows: 

Black oreo 
- 

Fish stock area Catch 1981-82 to 1985-86 (t) Y MCY 

OEO 1 
OEO 3A 
OEO 4 
OEO 6 
OEO 10 

Smooth oreo 
- 

Fish stock area Catch 1981-82 to 1985-86 (t) Y MCY 

OEO 1 
OEO 3A 
OEO 4 
OEO 6 
OEO 1 0  

(d) Estimation of current annual yield (CAY) 

Criteria for assessing CAY are outlined in Mac? (in press). 
CAY cannot be calculated because we lack estimates of biomass for 
the two species. 

(e) Other factors 

We still lack data on age, growth and biomass. This 
information is required for further understanding of the state of 
oreo stocks. 

Quota over-run may occur in OEO 4 where most black oreo is 
probably dumped. 

FACTORS MODIFYING YIELD ESTIMATES 

(a) Interdependence of stocks 

There is a by-catch problem on the south slope of Chatham 
Rise where the two oreo species are caught together with orenge 
roughy. Vessels attempting to catch orange roughy are limited by 
the oreo quota. 

(b) Other relevant factors 

Species reporting will continue to be a problem for the lower 
valued black oreo. It will probably continue to be dumped. 
Problems may also arise with catching in one area and declaring 
in another. 



MAORI, RECREATIONAL AND OTHER NON-COMMERCIAL INTERESTS 

Not known. 
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Table 1: Total reported oreo catch by fishstock code by fishing season 

Fishstock 7 8 / 7 9  79 /80  8 0 / 8 1  8 1 / 8 2  8 2 / 8 3  83 /83  8 3 / 8 4  84 /85  85 /86  8 6 / 8 7  87 /88  
code Catch Catch Catch Catch Catch Catch Catch Catch Catch Catch* TAC 

OEO 1 

OEO 3A 

OEO 4  

OEO 6 17 1 8  4 ,380 765 354 3 , 5 6 8  2 ,044  126 0  ' 3 ,000  

OEO 10 0  0  0  0  0  0  0  0  0  1 0  

- - 6  6  2 5 1  4  9  1 15 
i 

Undefined 7 5  

: I 
Totals 1 2 , 2 3 1  1 1 , 7 9 1  26,514 1 3 , 6 8 0  8 ,015  2 2 , 1 1 1  1 8 , 2 0 4  16 ,820  12 ,686  2 4 , 0 1 0  

+ Provisional (incomplete) 



Table 2: Total oreo catch by fleet by species by fishing season 

Species 

BOE 
SSO 
om 
SOR 
Total 

Species 

BOE 
SSO 
om 
SOR 
WOE 
Total 

Species 

BOE 
sso 
om 
SOR 
Total 

Swcies 

BOE 
sso 
om 
SOR 
Total 

1978-1979 
LIc JV/CH - b 3 M  - Total 

1983-1984 
L I C  JV/CH - DOM Total 

1979-1980 
L I C  JV/CN - p3J Total 

1982-1983 
L I C  Jv/cH - Total 

1984-1985 
L I C  &mJ - Total 

1980-1981 
L I C  JV/CH - DOM Total 

no data 

1983 
L I C  - - WM - Total 

1985-1986 
L I C  JV/CH - DOM Total 



Table 3: Black oreo catch by nation by EEZ area by fishing season 

Area 

B 
C 
D 
E 
F 
G 
H 
Total 

Area - 
B 
C 
D 
E 
F 
G 
H 
Undef 
Total 

Area 

B 
C 
D 
E 
F 
G 
H 
Undef 

1978-1979 1979-1980 1980-1981 
LIC - DOM Total - LIC Jy,Q3 Total LIC J'JJCFJ DOM Total 

no data 

1981-1982 1982-1983 1983 
LIC - DOM Total - LIC JV/CH - DOM Total LIC JV/CH - DOM - Total 

- 1983-1984 1984-1985 1985-1986 
LIc WM Total - LIC JV/CH - DOM Total LIc Jy,Q! Total 

2 2 1 0 23 6 0 * 6 0 0 2 2 
0 1 0 0 1 1 0 0 24 24 

Total 532 10 113 98 10 743 1 566 5 144 954 7 665 21  3 555 709 4 285 



Table 4: 

B 
C 
D 
E 
F 
G 
H 
Undef 
Total 

B 
C 
D 
E 
F 
G 
H 
Undef 
Total 

Smooth oreo catch by nation by EEZ area by fishing season 

1983-1984 
_LIc Jy,Qj DOM - Total 

1979-1980 
L I C  - - DOM Total - - 

1982-1983 
L I C  - p3J Total 

1980-1981 
LIC -- - m Total 

1984-1985 
L I C  - WM 

no data 

1985-1986 
LIc - DOM Total 



Table 5 :  Black oreo target estimated catch, hours fished, and catch per unit of effort 
(CPUE) (t/hour) for charter and licensed class 6  vessels by fishing season. 

i I 
- 

EEZ Area 1 9 8 1 - 8 2  1 9 8 2 - 8 3  1 9 8 3 - 8 4  1 9 8 4 - 8 5  1 9 8 5 - 8 6  1 9 8 6 - 8 7  

Catch (t) 7  8 5 6  5  3 1 9  2  0 9 2  9 0 4  4 1 8  1 5 9 3  
Hours 1 6 9 9  1 5 9 3  4 5 1  2 7 8  8 8  5 2 3  
CPUE 4 . 6  3 . 3  4 . 6  3 . 3  4 . 8  3 . 0  

Catch (t) 2  7 9 1  9 9 5  6 1 8  1 8 7  2 6 3  6 9 1  
Hours 1 0 4 2  3 1 5  2 5 2  1 3 2  1 2 6  3 3 5  
CPUE 2 . 7  3 . 2  2 . 5  1 .4  2 . 1  2 . 1  

A I 
Table 6 :  Smooth oreo target estimated catch, hours fished, and catch per unit of effort (CPUE) 

(t/hour) for charter and licensed class 6  vessels by fishing season. I 

EEZ Area 1 9 8 1 - 8 2  1 9 8 2 - 8 3  1 9 8 3 - 8 4  1984 -85  1 9 8 5 - 8 6  1 9 8 6 - 8 7  

, , 
Catch (t) 1 3 4  8 6 7  1 0 7 1  1 8 3 3  1 6 8 8  7 8 6  
Hours 24  1 3 7  2 1 9  2 4 2  2 0 4  2 0 1  
CPUE 5 . 6  6 . 3  4 . 9  7 . 6  8 . 3  3 . 9 ,  

%tch ( t )  8 6 5  1 5 8 5  9 2 4  8 8 3  6 3 3  1 7 8  I 

Hours 1 4 2  333 1 4 1  2 4 0  9 6  1 2 9  
CPUE 6 . 1  4.7 6 . 6  3 . 7  6 . 6  1 . 4  



Table 7 :  Black oreo target estimated catch, hours and catch per unit of effort (CPUE) for 
charter and licensed vessels of all tonnage classes combined by fishing season. , 

EEZ Area 

C Catch 
Hours 
CPUE 

D Catch 
Hours 
CPUE 

Table 8 :  Smooth oreo target estimated catch, hours and catch per unit of effort (CPUE) for 
charter and licensed vessels of all tonnage classes combined by fishing season. 

EEZ Area 1 9 8 1 - 8 2  1982 -83  1 9 8 3 - 8 4  1 9 8 4 - 8 5  1 9 8 5 - 8 6  1 9 8 6 - 8 7 '  

C Catch (t) 1 3 4  1 117  1 516  2  5 2 0  2  317  8 1 4  
Hours 24  267 4 0 5  3 8 2  5 6 4  246  
CPUE 5 . 6  4 . 2  3.7 6 . 6  4 . 1  3 . 3  

D Catch (t) 1 0 1 1  2  0 6 6  2  0 1 0  1 6 7 9  1 4 1 5  8 5 0  
Hours 2 8 1  7 4 0  5 0 5  5 0 1  3 3 6  3 6 4  
CPUE 3 . 6  2 . 8  4 .0  3 . 4  4 . 2  2 . 3  
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Fig 1: Quota management areas for oreos. 
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Figure 2: Black and smooth ore0 catch from the New Zealand 
EEZ, see Table 2. 
DOM - domestic, JV/CH - joint venture and charter, 
LIC - licenced vessels 
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Figure 3: Reported catch o f  smooth (SSO), .black (BoE) and 
undefined ore0 (OEO) from the New Zealand EEZ, 
see Table 2. 
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