
ISSN 1175-1584 

MINISTRY O F  FISHERIES 

Te Tautiaki i nga tini a Tungaroa 

A summary of commercial catch and effort information for 
the orange roughy (Hoplostethus atlanticus) fishery 

on the South Tasman Rise from 1987 to 1999 

Malcolm R. Clark 
Richard Tilzey 

New Zealand Fisheries Assessment Report 2001/.3 
February 2001 



A summary of commercial catch and effort information for the 
orange roughy (Hoplosteth us atlanticus) fishery q 

on the South Tasman Rise from 1987 to 1999 

Malcolm R. Clark1 
Richard Tilzey2 

~NIWA 
PO Box 14 901 

Wellington 

2Bureau of Rural Sciences 
Canberra 
Australia 

New Zealand Fisheries Assessment Report 200113 
February 2001 



Published by Ministry of Fisheries 
Wellington 

2001 

ISSN 1175-1584 

0 
Ministry of Fisheries 

2001 

Citation: Clark, M.R.; Tilzey, R. (2001). 
A summary of commercial catch and effort information for the orange roughy 

(Hoplostethus atlanticas) fishery on the South Tasman Rise from 1987 to 1999. 
New Zealand Fisheries Assessment Report 2001/3. 16 p. 

This series continues the informal 
New Zealand Fisheries Assessment Research Document series 

which ceased at the end of 1999. 



EXECUTIVE SUMMARY 

Clark, M.R.; Tilzey, R. (2001). A summary of commercial catch and effort information for the 
orange roughy (Hoplostethus atlanticus) fishery on the South Tasman Rise from 1987 to 1999. 

New Zealand Fisheries Assessment Report 2001/3. 16 p. 

A fishery for orange roughy developed on the South Tasman Rise in late 1997. This area is south 
of Tasmania, and straddles the Australian 200 mile EEZ. 

Catch and effort summaries have been compiled for the Australian and New Zealand fishery. 
Estimates of catch are given up to and including 1999. Available data on the catch by vessels of 
other nations have been included. 

Reported catch of orange roughy increased rapidly to 1800 t in 1997, and to 3400 t and 4200 t in 
1998 and 1999. Catches have generally exceeded the levels established by Australia and New 
Zealand under a Memorandum of Understanding to limit catches in the fishery 

The level of effort in the fishery (both number of vessels and number of trawls) has varied 
between years, which limits interpretation of changes in CPUE between years. However, where 
the same months have been fished, there has been a decrease in unstandardised CPUE (catch per 
trawl) over time. 

Bycatch in the fishery of black ore0 (Allocyttus niger) and smooth ore0 (Pseudocyttus maculatus) 
has often been high, with catches over 1000 tin 1997 and 1998, and a drop to 200 t in 1999. 



1. INTRODUCTION 

1.1 Overview 

The South Tasman Rise is a prominent ridge extending south from Tasmania into the Southern Ocean. 
It has a series of small peaks near its main summit at about 900 m just outside the Australian 200 mile 
Fishing Zone. 

'% 

A fishery developed for orange roughy in 1997, and it has since been fished mainly by Australian and 
New Zealand vessels. The fishery has been regulated by a Memorandum of Understanding between 
Australia and New Zealand since early 1998 which has limited the catches by vessels from the two 
countries. In this report we summarise catch and effort data from the 1980s and describe the fishery , 

over the period from 1997 to 1999. 

The present work was carried out by NIWA in collaboration with the Bureau of Rural Sciences (BRS) 
as part of the Ministry of Fisheries research project ORH1999103 ("Orange roughy fisheries outside 
the EEZ"). The specific objective was "To update descriptive analyses of commercial catch and effort 
data from orange roughy fisheries in the mid-Tasman Sea (Lord Howe ~i 'se),  Louisville Ridge, and 
South Tasman Rise with the inclusion of data up to the end of the 1998199 fishing year". 

2. REVIEW OF THE FISHERY 

2.1 Data sources 

Data on catch and effort are recorded by all New Zealand registered deepwater fishing vessels (and 
charter vessels) on Trawl-Catch-Effort-Processing-Returns (TCEPR), including when they fish 
outside the EEZ. Australian vessels involved in the South East Fishery (SEF) report their catches in 
SEF logbooks. These both give tow by tow information, with specific location, duration, and 
estimated catch for each trawl. 

New Zealand trawl data for a number of orange roughy and ore0 fisheries have been regularly 
extracted from the Ministry of Fisheries catcheffort database. Other fishing return types (e.g., Catch- 
Effort-Landing-Returns) are not used to any extent in these offshore deepwater fisheries, so were not 
examined. 

Australian data were provided by the Australian Fisheries Management Authority (AFMA) to the 
Bureau of Rural Sciences (BRS) in Canberra, who in turn provided selected information for NIWA to 
combine with the New Zealand data. 

During winter 1999, three vessels from the Republic of South Africa, and one Belize-registered 
trawler, carried out unauthorised fishing in the area. Landed weight data for the South African vessels 
were supplied by Dr Denzil Miller, Sea Fisheries, RSA. No catch data are available from the Belize 
vessel. 

Data were error-checked. Obvious mistakes in position (e.g., large differences in start and finish 
coordinates) were corrected, as were positions well outside any other fished area where typing or 
recording mistakes could be resolved (by examining that vessel's tows in sequence). Data for 1999 
are possibly incomplete. Data that have not yet been supplied by fishing vessels, those records not 
punched into the system, or forms sent back to fishing companies for correction, mean that 
information for the last few months of the year will not be complete. There may be some confusion 
with identification of ore0 catch. Spiky ore0 (Neocyttus rhomboidalis) and black ore0 (A1locyttus 
niger) are both recorded in large quantities. However, it appears the former is incorrect, and so 
records of spiky ore0 are changed here to black oreo. 



The area covered by the fishery is well defined, and appears to be discrete from "neighbouring" 
fisheries on the Cascade Plateau, Maatsuyker region of southern Tasmania, and the Lord Howe Rise 
(Figure 1). The region defined for the purposes of data extraction and analysis was: 

2.2 Previous literature 

Very little published information exists for this fishery. A research programme was instituted in 1998 
by the two countries collaboratively, to investigate stock relationships either side of the AFZ, analyse 
catch and effort data to describe patterns in the fishery, and collect biological data to define size 
structure and reproductive aspects of the stockls. In addition, a structured commercial fishing 
programme was carried out in winter 1998 to determine the distribution of spawning sites and areas of 
high fish density. Results were presented to a small scientific workshop in February 1999, as well as 
in reports to the Australian Fisheries Resources Research Fund and MFish (Anon. 1999, Anderson 
1999, Clark 1999, Smith 1999a, 1999b, Thresher et al. 2000). 

2.3 Distribution of the fishery 

Exploratory fishing occurred in the southern regions of the AFZ and outside on the South Tasman 
Rise from the mid 1980s, but catches were generally small until 1997 (Figure 2). Aggregations of 
orange roughy were found from September, and the fishery rapidly increased. Large catches of oreos 
(primarily smooth ore0 (Pseudocyttus rnaculatus)) were also taken. 

The distribution of deepwater trawl shots (targetkatch of orange roughy or oreos) for 1987 through to 
and including 1999 is shown in Figure 2 (with catch rate of orange roughy) and Figure 3 (with catch 
rate of oreos). Scattered trawling occurred in 1987 and 1988, with an increase during 1989 and 1990. 
However, catches were very small, and no further trawling took place until 1994. Again this was 
unsuccessful for orange roughy, although small amounts of ore0 were caught. Effort increased in 
1996 with small catches. Aggregations of orange roughy and oreos were located the following year. 

Catches of orange roughy centred on two small seamount features outside the AFZ boundary. Only 
one large catch has been reported inside the AFZ over the period of the fishery. Catch rates of oreos 
have been smaller, and slightly more dispersed. The main catches have occurred on the seamounts 
outside the AFZ, but have also occurred inside the zone. 

2.4 Catch and effort in the fishery 

The fishery started in September 1997, when Australian vessels located aggregations of orange 
roughy. The fishery expanded rapidly in October and November as more Australian and New Zealand 
boats entered the fishery. Reported catches rose from about 1900 t in that year to 3600 t the following 
year, and to 4400 t in 1999 (Table 1). Three South African and one Belize vessels fished for a period 
during the 1999 winter. The values in Table 1 are derived from a number of sources: reported landed 
catch, estimated catch per tow, and landed processed weights. However, they are thought to be 
accurate to within about 5% of the true catch. 

Oreos have been taken as bycatch in the fishery, with over 1000 t in both 1997 and 1998. Catches 
have dropped markedly in 1999. 

The fishery was formally regulated from March 1998. Following the establishment of a Memorandum 
of Understanding (MoU) between Australia and New Zealand in December 1998, a precautionary 
TAC of 2100 t was agreed on for the period 1 March 1998 to 28 February 1999, with an additional 



300 t being made available for research surveys by commercial vessels during the winter spawning 
season. 

Levels of effort in the fishery have varied considerably between years. Summary statistics of annual 
catch and effort data are given in Table 2, covering number of vessels, number of tows, catch, and 
averages for catch per tow, depth of tow, and distance towed. The number of tows has fluctuated, with 
a decrease in 1999 with a reduction in the number of vessels fishing the grounds. Fishing success, 
represented by the number of "misses" (zero tows), and average catch of orange roughy overall, has 
improved in 1999 from 1998. 

Data on levels of catch and effort (represented by number of tows) by month are presented in Table 3. 
Catch and effort levels were high in September-November in 1997, and for the first few months of 
1998 until the MoU came into effect. Effort increased in late 1998, but catch rates were generally low. 
Effort was high in the early months of 1999, but catches and catch rates were low until April. Monthly 
levels of catch and effort are also plotted in Figure 4, which emphasises the variations in catch and 
effort between months and years. The fishery started off in September 1997, with high effort and large 
catches in October. CPUE dropped in November. The fishery performed well during the first three 
months of 1998, but fishing success during September to November 1998 was much lower than for 
the same period in 1997. High levels of effort in early 1999 did not see good catches until April. 

Daily values of catch and effort are plotted in Figure 5. Each point represents the catch of a single 
tow. Large catches occurred during October-November in 1997, and in February and August 1998, 
and were more scattered in February and April-June in 1999. 

Unstandardised CPUE has been examined, but there are too few data to draw strong conclusions. The 
distribution of catch and effort has differed between years, and no period has been fished (where data 
are available) in every year. Where months are common to two years, and there have been over 20 
tows in a month, there has been a decrease in unstandardised catch rates over time (see Table 3). 

Month 1997 1998 1999 

S ~ P  
Oct 
Nov 

Feb 
Mar 

The frequency of catches by size has been examined over the three years of the fishery. The 
proportion of small catches (0-1 t) has decreased from 79% of tows in 1997 to 64% in 1999. 
Moderate catch sizes of 1-5 tttow have increased from 10% to 23%. The frequency of larger catches 
has remained similar between years. 

Comparison of CPUE between years is further limited by a shift in fishing grounds, from the southern 
"seamount" in 1997 to the northern one in 1998 and 1999 (see Figure 2). Vessel composition has also 
varied between years (Table 4): many vessels have fished in only one or two years. Only 5 vessels 
have undertaken 20 or more tows in each of the last three years. 



3. RESEARCH FISHING 1998 

Three research survey cruises were conducted between 25 July and 16 August 1998, two by an 
Australian vessel and one by a New Zealand vessel. Results were presented at the workshop in 1999 
(Anon. 1999), but are briefly reported here also. 

The bulk of the catch, and high catch rates, came from a single (spawning) aggregation located during 
the survey outside the AFZ (the "northern" seamount). Other seamounts fished (six in total) did not 
produce good catches of orange roughy, although large catches of oreos were taken on the southern 
seamount. Catches inside the AFZ were very small. The research trawling indicated a very localised 
distribution of spawning orange roughy. Although large catches had been taken off the southern 
seamount (and a smaller neighbouring seamount) during 1997, this was not a spawning locality. 

Size structure: Survey data showed a significant difference between catches inside and outside the 
AFZ, with the former largely comprising fish in the 16-33 cm (SL) size range and the latter 32-42 
cm. 

Reproductive behaviour: Spawning was recorded at only one site lying outside the AFZ. The start of 
spawning was not adequately assessed by the survey, as spawning was well advanced by the date of 
the first sampling of the aggregation (2917198) with 76% of the fish running ripe. Spawning was still 
continuing on 5/8/98 and 15/8/98 (60 and 49% running ripe and 37 and 47% spent, respectively), the 
last times the aggregation was sampled. Most of the fish sampled were male. 

General biological information on fish sampled from the South Tasman Rise fishery by W i s h  
observers has been surnrnarised by Anderson (1999,2000). 

4. DISCUSSION 

The orange roughy fishery on the South Tasman Rise is managed as a single stock. The workshop in 
1999 examined genetic, microchemical, biological, and catch distribution data. The conclusion from 
that discussion was that available evidence indicated that there was one genetic (biological) stock 
(Anon 1999, Smith 1999b. Thresher et al. 2000). Since the development of the fishery, the catch has 
come almost exclusively from outside the AFZ. The difference in size structure between inside and 
outside samples warrants further sampling outside the spawning season to see if the differences are 
maintained. Determining the ecological basis of the stock requires further investigation, but it is 
possible that orange roughy are a single stock with juvenile and/or adult exchange with no detectable 
differences so far other than fish size across the AFZ boundary. 

The temporal distribution of the fishery has been variable between years. This makes it difficult to 
compare catch rates between years. However, the strong decrease in CPUE between several months in 
two years is of concern. It is believed that orange roughy stocks may comprise resident and migratory 
components, where in the early years of the fishery catches out of the spawning season could be made 
in the general spawning area, but these catch levels decreased as the resident component was reduced, 
and the fishery relied more on migrating fish for spawning. One might therefore expect a decrease in 
catches outside the winter months. However, although the analysis is uncertain, such short-term 
changes given the catch level between years do not suggest a large stock. Continued monitoring of 
catch-effort will be important to evaluate trends in the success of the fishery. 

Obtaining an estimate of abundance should be given a high priority. Rough bottom and high catch 
rates limit use of trawl techniques (e.g., trawl survey, CPUE) to measure stock abundance. An 
acoustic survey of aggregations during the spawning season may be the most cost-effective means of 
achieving this aim. 



5. ACKNOWLEDGMENTS 

This research was carried out under contract to Wish  (Project ORH1999103) and the Fisheries and 
Aquaculture Branch of Agriculture, Fisheries and Forestry, Australia (through the Fisheries Resources 
Research Fund (FRRF)) in 1998 and 1999. Thanks to John Garvey (BRS) for provision of Australian 
fisheries data. 

6. REFERENCES 

Anderson, O.F. (1999). A summary of biological information on the New Zealand fisheries for orange 
roughy (Hoplostethus atlanticus) for the 1997-98 fishing year. New Zealand Fisheries Assessment 
Research Document 99122.25 p. (Unpublished report held in NIWA library, Wellington.) 

Anderson, O.F. (2000). A summary of biological information on the New Zealand fisheries for orange 
roughy (Hoplostethus atlanticus) for the 1998-99 fishing year. New Zealand Fisheries Assessment 
Report 2000/22. 25 p. 

Anon (1999). Joint AustraliadNew Zealand research on straddling orange roughy stocks: South 
Tasrnan Rise. Summary of findings and discussion of a workshop held at Wellington, 16-17 
February 1999. (Unpublished report prepared for AFMA and MFish.) 5 p. 

Clark, M.R. (1999). Review of the fishery for orange roughy on the South Tasman Rise.(Unpublished 
report prepared for FRRF and Wish.) 11 p. 

Smith, P.J. (1999a). Report to the South Tasman Rise Working Group: genetic stock structure of 
orange roughy on the South Tasman Rise. (Unpublished report prepared for the Workshop, and 
MFish.) 15 p. 

Smith, P.J. (1999b). Genetic stock structure of orange roughy on the South Tasman Rise. Final 
Research Report for Ministry of Fisheries Research Project MOF802A. (Unpublished report 
prepared for MFish, March 1999.) 

Thresher, R.E.; Proctor, C.H.; Evans, K.J.; Mackinnon, C.J. (2000). Analysis of otolith composition 
as a means of determining stock affiliations of the South Tasman Rise orange roughy fishery. 
CSIRO Division of Marine Research, Hobart, Tasmania. (Unpublished report to FRRF.) 



Table 1: Catch (t, rounded to nearest 10 t) of orange roughy (ORH) and oreos (OEO - smooth ore0 and 
black ore0 combined) from the South Tasman Rise by calendar year, 1987 to 1999. (Aus, Australia; NZ, 
New Zealand; Other, South Africa). Austratian orange roughy data are landed catch weight, oreos are 
estimated; NZ values are from estimated catch records; Other are from RSA landed processed catch. 

ORH OEO 

Aus NZ Other TOT Aus NZ Other TOT 

Table 2: Summary of orange roughy catch and effort data for Australian and New Zealand vessels on the 
South Tasman Rise, 1997 to 1999 (number of vessels with > 10 tows per year in parentheses; No, number; 
Av, average). 

No. tows 
No. vessels 
No. tows zero catch 
% zero catch 
ORH catch (t) 
OEO catch (t) 
Av. catch ORH (tltow) 
Av. catch OEO (tftow) 
Av. depth (m) 
Av. distance (n.mile) 



Table 3: Summary of catch (t) and effort (number of tows by Australian and New Zealand vessels, Nt) by 
month on the South Tasman Rise. CPUE is given as tonnes per tow, where >10 tows were carried out,* 
~ 0 . 1  tltow (CPUE is not calculated for research fshing in July-August 1998). 

Month 1997 1998 ' 1999 
t Nt CPUE t Nt CPUE t Nt CPUE 

Jan 0.2 16 * 3 14.2 
Feb 0.4 9 1748 
Mar 0.1 6 1041.3 
Apr 0 0.2 
May 0 6 
Jun 0.1 13 * 
Jul 0 0.1 
Aug 0.2 1 237.7 
SeP 106.1 57 1.9 12.5 
Oct 1 318.9 239 5.5 36.9 
Nov 430.6 316 1.4 8.1 
Dec 0 1.2 

Table 4: Distribution of number of tows by different vessels (Australian and New Zealand vessels only, 
each vessel given a different number) by year. 

Vessel no. 1996 1997 1998 1999 
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Figure 1: The mid Tasman Sea, showing location of major New Zealand and Australian fisheries 
for orange roughy. 
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Figure 2: Distribution of trawls for orange roughy and oreos by calendar year, 1987 to 1999 (catch 
per tow is proportional to area of circle: note that for 1987-94 catch per tow was too low to show 
as changes in circle size). 



Figure 2 (cont): Distribution of trawls for orange roughy and oreos by calendar year, 1987 to 1999, 
showing catch rate of orange roughy (catch per tow is proportional to area of circle, maximum 50 t). 



Figure 3: Distribution of trawls for orange roughy and oreos by calendar year, 1987 to 1999, 
showing catch rate of oreo (catch per tow is proportional to area of circle, maximum 50 t). 
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Figure 4: Monthly catch (t, bars) and effort (no. of toms, line) for orange roughy on the South 
Tasman Rise (New Zealand and Australian data combined, note the July-August period in 1998 was 
research fishing only). 
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Figure 5: Catch rate profiles (tftow) for orange roughy on the South Tasman Rise (Australian and 
New Zealand vessels) by calendar year (Axis mark denotes the start of the labelled month). 


