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EXECUTIVE SUMMARY 

Clark, Ma.; O'DriscoU, R.L (2002). Descriptive analysis of orange roughy fisheries in the 
Tasman Sea outside the New Zealand EEZ: Lord Howe Rise, Northwest Challenger Plateau, 
and South Tasman Rise from 1986-87 to the end of the 2000-01 fishing year 

New ZeoIand Fisheries Assessment ~ e p r t  200Y59.26 p. 

Commercial catch and effort data were obtained from the Ministry of Fisheries for the fishing years 
up to the end of 200041. The distribution of trawls confirmed the Lord Howe Rise, Northwest 
Challenger Plateau, and South Tasman Rise were the main areas of orange roughy catch in the 
Tasman Sea outside the New Zealand EEZ. Catch data from Australian vessels fishing the South 
Tasman Rise, Lord Howe Rise, and Challenger Plateau were provided by the Bureau of Resource 
Sciences in Canberra to the end of the 2001 calendar year. Descriptive analyses of the three fisheries 
were carried out. Total catch and levels of effort were summarised by month and by sub-area. 
Unstandardised catch per unit effort was calculated for several areas. 

Fisheries for orange roughy in the mid-Tasman Sea began in 1988 on the Lord Howe Rise, but effort 
has progressively shifted to the Northwest Challenger Plateau, which has dominated since 1992. 
Reported catches from these two areas have varied between 500 t and 4000 Vyear. 

Effort by New Zealand vessels on Northwest Challenger in 200041 was the highest since 1993-94. 
It was concentrated in May-June, but there was some fishing in almost all months between 1999 and 
2001. Effort on the Lord Howe Rise has been patchy since 1994-95, with between 30 and 180 tows a 
year. Fishing on Northwest Challenger extended further east in 1999-2000 and 200041 than in 
previous years, with tows recorded right up to the boundary of the New Zealand EZ. Average tow 
duration also increased as the fishery moved away from the original hill areas on to the flat. 

Catches of orange roughy by New Zealand vessels in both areas in 200041 were the highest 
recorded in the last five years. Most (89%) of the catch from Lord Howe Rise in 2000-01 was taken 
in July, a month in which there has been relatively little effort since 1993-94. The catch of 947 t from 
Northwest Challenger in 200041 was the highest since 1994-95. 

Unstandardised catch rates on Lord Howe Rise in 2000-01 (mean of 1.1 Vtow) were the highest since 
1992-93, but were strongly influenced by large catches in July. The mean catch rate on Northwest 
Challenger increased from 0.6 t/tow in 1999-2000 to 1.0 Vtow in 2000-01, but this increase was 
driven by increasing tow duration, and catch per distance towed decreased. 

The orange roughy fishery on the South Tasman Rise developed in late 1997. This area is south of 
Tasmania, and straddles the Australian 200 mile EEZ. It has been managed jointly for some yean by 
Australia and New Zealand under a Memorandum of Understanding to limit catches in the fishery. 

Reported catches of orange roughy increased rapidly to almost 4000 t in 1997-98, decreased with 
catch limits in 1998-99, but then increased again in 1999-2000 when non-Australasian vessels 
entered the fishery. Catches have since decreased. Catch totals in the last two years have been less 
than 1000 t/year. 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. 



1. INTRODUCTION 

1.1 Overview 

This report summarises commercial catch and effort information for the Lord Howe Rise, Northwest 
Challenger Plateau, and South Tasman Rise orange roughy fisheries. The previous analyses of 
O'Driscoll (2001) for the former two fisheries and Clark & T h y  (2001) for the Tasman Rise are 
updated with the inclusion of New Zealand data up to the end of the 2000-01 fishing year, and the. 
end of the calendar year for Australian data from the South Tasman Rise. 

The work was carried out by NIWA in collaboration with the Bureau of Ruql Sciences (BRS) as part 
of the Ministry of Fisheries research project ORH2001103 ("Orange roughy fisheries outside the 
Em). 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 Rise), Louisville Ridge, and 
South Tasman Rise with the inclusion of data up to the end of the 2000101 fishing year". The analysis 
of the Louisville Ridge fishery will be reported elsewhere. 

1.2 Description of the fisheries 

The Lord Howe Rise extends from the northwestern margin of the Challenger Plateau, off the west 
coast of New Zealand, out to Lord Howe Island in the western Tasman Sea. The ridge is mostly in 
international waters, although it does extend into both the Australian and New Zealand EEZs. A 
major fishery for orange roughy developed on the Lord Howe Rise in 1988, and has progressively 
shifted to the Northwest Challenger Plateau (Figure 1). A number of countries fished the area in the 
late 1980s, but during the 1990s it has been fished mainly by New Zealand and Australian vessels. 
The fishery has been subject to ongoing management discussions between New Zealand and 
Australian government officials, but there are no catch limits. 

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. 

1.3 Literature review 

The Lord Howe Rise/Northwest Challenger fishery has been described in various assessment 
documents by Clark (l990,1993,1998a, 1998b), Clark & T h y  (1996). Field (2000). and O'Driscoll 
(2001). These reports included summaries of commercial catch and effort data from New Zealand 
vessels, together with biological data on size shucture and reproduction. A stock reduction analysis 
using CPUE indices to estimate biomass and indicate yields was carried out by Clark & Tilzey 
(1996). Field (2000) and O'Driscoll (2001) attempted similar stock reduction modelling including 
more recent data, but did not update estimates of virgin biomass. CPUE indices were not thought to 
be an appropriate estimate of abundance for Lord Howe and CPUE indices from the Northwest 
Challenger showed no decreasing trend over time. 

Haddon & Willis (1995) used rnorphometric and meristic characteristics to describe differences 
between orange roughy from the Lord Howe Rise and Puysegur Bank (to the south of the South 
Island). DNA fingerprints were compared between Lord Howe Rise and Chatham Rise fish by Baker 
et al. (1992). who found considerable genetic variation within grounds that confused interpretation of 
regional differences. Smith (1997) analysed allozyme frequency and mitochondria1 DNA data from a 



number of fisheries in the Tasman Sea. He reported differences in fish from Lord Howe Rise and the 
Northwest Challenger Plateau, as well as between orange roughy from northwest and southwest 
Challenger Plateau fisheries. Smith et al. (2002) noted differences between Lord Howe and Northwest 
Challenger fish intheir length frequency distributions and mitochondrial DNA, but found no 
differences in agdlength at maturity and otolith shape. They concluded that biological data indicated 
the fisheries could be managed as independent stoc.ks. 

Little published information exists for the South Tasman Rise fishery. A research programme was 
instituted in 1998 by Austdia and New Zealand coUaboratively, 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 stockk 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 
Wish  (Anon. 1999, Anderson 1999, Clark 1999, Smith 1999% 1999b, Thresher et aL 2000). General 
accounts of the fishery, and descriptive analyses of catch and effort data were given by They (2000) 
and Clark & Thy (2001). A standardised analysis was carried out by Wayte et al. (2001) which 
showed a decline in catch rate over time. Echosounder surveys and biological sampling of the 
spawning grounds were carried out in 2000 and 2001 (Prince Braver 20014 2001b) 

Figure 1: The mid Tasman Sea, showing location of major New Zealand and Australian 
fsheries for orange roughy. 



2. REVIEW OF THE FISHERIES 

2.1 Data sources 

Data on catch and effort are recorded by al l  New Zealand registered deepwater fishing vessels (and 
charter vessels) on Trawl-Catch-Effort-Processing-Returns (T(7EPR) and High-Seas Trawl-Catch- 
Effort-Returns (HS-CER). 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 data were obtained from the Ministry of Fisheries. 
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. Available data where orange roughy or oreos were either caught 
or targeted were extracted from the Ministry of Fisheries catcheffort database and loaded into a 
relational (Empress) database at NIWA in December 2001. 

Data were errorchecked. 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 the 
2000-01 fishing year may be incomplete due to forms not yet supplied by fishing vessels and records 
not yet entered into the Ministry database. Data were also extracted for the extended eastern area of 
Northwest Challenger (from 35-00' S - 36"45' S and 169"00' E - 170°00' E) from 198849 to 1998- 
99, so area boundaries of earlier data were consistent with the two most recent years. On the South 
Tasman Rise there may be some confusion with identification of oreo catch. Spiky ore0 (Neocyms 
rhomboidalis) and black oreo (AIlocymts niger) are both recorded in large quantities. However, it 
appears the former is incorrect, and so records of spiky oreo are changed here to black oreo. Records 
containing errors that couldn't be resolved or corrected were excluded from fuaher analyses. 

The fishery on the South Tasman Rise (STR) has been managed on the basis of quotas set from 1 
March-28 February. Therefore, where fishing year is referred to for the Tasmun Risejshery, it covers 
that period, and hence is not comparable with the New ~ea l&d fishing year of OctoberSeptember 
(used for Lord Howe Rise and Northwest Challenger fisheries), nor with calendar year figures 
presented in earlier reports on the STR fishery. 

The number of tows in the dataset for the most recent three years are given in Table 1. 

Table 1: Number of tows recorded by New Zealand and Australian vessels on the three fishing grounds, 
1999-ZOOO,ZO~l, and 200142 (STR only). 

Aredyear Australia New Zealand Total 

South Tasman Rise 
1999-2000 760 326 1086 
200041 907 249 1 156 
2001-02 195 0 195 

Lord Howe Rise 
1999-2000 94 135 229 
2000-01 60 141 201 

Northwest Challenger Plateau 
1999-2000 248 641 889 
200M1 125 962 1087 



2.2 Lord Howe and Northwest Challenger Plateau fisheries 

Lord Howe Rise and Northwest Challenger are regarded as separate fish stocks, but in f~hery  terms 
are essentially two grounds within a single geographical fishery region. Fishing vessels typically 
work both grounds, and therefore in this report they are treated as two subareas. 

2.2.1 Location of the fisheries 

Lord Howe Rise is a broad platform at about 950-1000 m depth that extends h m  the northwest 
comer of the Challenger Plateau to Lord Howe Island. Fishing occurs on several regions of flat' 
bottom, as well as around an area of short, steep foul ground with small pinnacles. For the purposes of 
this report the boundaries were defined as 35'00' S - 36"45' S and 164'0' E - 167'00' E (Figure 2). 

The ~orthwest Challenger Plateau is an area of numerous seamounts and patches of rough ground on 
the northwest corner of the Challenger Plateau. The seamounts are generally quite small and steep- 
sided, rising from surrounding slope depths of 1000-1100 m to depths of 600-900 LU In early reports 
(Clark & Tilzey 1996, Clark 1998% Field 2000). the boundaries of the Northwest Challenger fishery 
were defined as 36'50' S - 38"00' S and 167"00' E - 16g000' E. O'DriscoU (2001) shifted the 
western boundary of the area from 167"00' E to 166"00' E in 2001 to include tows in the western part 
of the fishery (Figure 2). Preliminary plotting of the most recent data indicated that, in 1999-2000 
and 2000-01, fishing on Northwest Challenger had extended further to the east, right up to the 
boundary of the New Zealand EEZ. The eastern boundary of the area was shifted from 169"00' E to 
170°00' E so these tows would be included in the analysis. In this report the boundaries of the 
Northwest Challenger fishery were defined as 36"50' S - 38"W S and 166O00' E - 17O000' E 
Wigure 2). but excluding tows that fell within the New Zealand EEZ. 

2.2.2 Catches and landings 

The total annual catch from the mid-Tasrnan Sea fisheries has varied from 400 t in 1990-91 to about 
5000 t 'in 1992-93 (Table 2). Before 1991-92 much of the orange roughy was taken by foreign 
vessels. New Zealand vessels have accounted for most of the reported landings since 1992-93, with 
variable levels of catch (0-40% of total) by Australian vessels. In the Lord Howe region, the catch of 
New Zealand vessels has been variable, peaking in 1988-89 and 1992-93 and then declining to low 
levels from 1994-95 to 1999-2000. The reported catch of 149 t from Lord Howe Rise in 2000-01 
was the highest since 1993-94, and over four times the catch in 1999-2000. New Zealand catches 
from Northwest Challenger were low until 1992-93, when they suddenly peaked at 2365 t. Since 
1995-96 catches have been less than 1000 t. The catch of 947 t from Northwest Challenger in 2000- 
01 was the highest since 1994-95, and similar to the catch reported in 1998-99. 

Catches of orange roughy by Australian vessels in 2000-01 were also the highest since 1994-95, with 
a total catch of 567 t from the mid-Tasman Sea (Table 2). The Austdan catch in 200041 was 
evenly split between the Lord Howe Rise and the Northwest Challenger Plateau (Table 3). The catch 
by Australian vessels on the Lord Howe Rise in 200C-01 (283 t) was almost twice the New Zealand 
catch in this area. Australian catch on Northwest Challenger in 2 0 0 0 1  (284 t) was the highest 
recorded since Australian data became available by area in 1995-96, but was only 30% of the New 
Zealand catch. 



Figure 2: Location of the mid Tasman Sea orange roughy fisheries on Lord Howe Rise and the Northwest 
Challenger Plateau. 



Table 2: Estimated annual catches of orange roughy (to nearest 5 t) from the Lord Howe and Northwest 
Challenger fisheries. New Zealand (NZ) catches are divided by area; Australian and other natioos' totals 
are for combined areas. 

Year Howe NZ* NW Chall NZ* Total NZ* Australian Other nations Total 
1986-87 0 5 5 - 5 

1987-88 0 5 5 4000 4M)5 
1988-89 930 115 1 045 - 1850 2 895 
1989-90 130 25 155 1200 1355 
199C-91 50 <1 50 <1 350 400 
1991-92 480 230 710 770 ? 1480 
1992-93 1 480 2 365 3 845 1 150 ? 4995 
1993-94 855 1450 2 305 400 ? 2705 
1994-95 65 1 180 1245 700 ? 1945 
1995-96 5 5 10 515 4 ? 515 
1996-97 45 355 400 95 ? 495 
1997-98 15 255 270 180 ? 450 
1998-99, 55 885 940 515 ? 1455 
1999-2000 35 365 400 155 ? 555 
20CO-01 150 945 1095 565 ? 1660 
* New Zealand catches were estimated from ungroomed TCEPR data and hence differ slightly from catch totals 
from groomed data in Tables 3-4. 

Table 3: Annual catch (t) by Australian vessels for Lord Howe Rise &d Northwest Challenger fisheries 
from 1991-96 to 2000-01. Data from Australian Fisheries Management Authority. 

Lord Howe Rise NW Challenger 
1995-96 0.2 4.1 
1996-97 95.4 0.0 
1997-98 10.7 169.4 
1998-99 392.1 123.4 
1999-2000 17.8 137.6 
20MM1 283.4 283.9 

2.2.3 Catch and effort data 

New Zealand catch and effort data were examined in greater detail, and the following description and 
analyses deal only with New Zealand data. A total of 3183 tows representing 52 individual vessels 
were present in the groomed TCEPWHS-CER data from Lord Howe Rise (Table 4), and 6975 tows 
by 56 vessels from Northwest Challenger (Table 5). The fishery in both areas has been dominated by 
New Zealand registered vessels (82% of tows in Lord Howe and 72% of tows in Northwest 
Challenger), although there was some effort by vessels registered in Norway (17%'of all tows), Korea 
(2%), Russia (2%), Japan (I%), Belize (1%). and Panama (4%).  In the last two years all effort has 
been by domestic or Korean registered vessels. Almost all tows (99.3%) targeted orange roughy. 

Tows were relatively long (3 h) in the early years (1988-91) of the Lord Howe fishery when most 
fishing effort was on the flat ground of the broad platforms (Table 4). There was then a trend towards 
shorter tows (less than 1 h) from 1991 to 1998 associated with a shift to fishing on the foul ground in 
the area. Short tows are still used on Lord Howe, with mean tow duration in the last three fishing 
years between 0.7 and 1.1 h. As on Lord Howe, tow duration and distance on Northwest Challenger 
were long in the first two years of the fishery, but decreased as fishing shifted to hill features (Table 
5). From 1992-93 to 1999-2000 mean tow duration was relatively constant at between 0.7 and 1.1 h. 
There was a major increase in tow duration from 1.0 h in 1999-2000 to 2.5 h in 2000.41. The 
increase in tow length was associated with changes in the spatial pattern of the fishery (see below), 
with some effort moving away from the hills on to flat areas to the east. 



Unstandardiied catch rates were expressed as tomes per tow, tomes per hour, and tomes per nautical 
mile (Tables 4-5). Unstandardised catch rates on Lord Howe Rise in 2000-01 (mean of 1.1 t/tow) 
were the highest since 1992-93, but were strongly influenced by large catches in July. The mean 
catch rate on Northwest Challenger increased from 0.6 Vtow in 1999-2000 to 1.0 Vtow in 2000-01, 
but this increase was driven by increasing tow duration. The catch rate in tomes per nautical mile 
(t/n.mile) actually decreased from 0.9 t in 1999-2000 to 0.5 t in 2000-01, and was the lowest since 
1993-94. Peak catch rates in both areas were in 1991-92, with cment (2000-01) catch rates between 
10 and 40% of peak levels. 

2.2.4 Seasonal and spatial distribution of catch and effort 

Catch and effort in both Lord Howe (Tables 6-8) and Northwest Challenger (Tables 9-11) fisheries 
were historically concentrated during the winter spawning period (May-July). This seasonal pattern 
was maintained on Northwest Challenger in the two most recent years, with 53% of effort in 1999- 
2000 and 59% of effort in 2000-01 during May-June (Table 9). However, there was some fishing in 
almost all months during 1999-2000 and 200041. Peak catches on Northwest Challenger were taken 
in June (Table 10). with highest catch rates from June to August (Table 11). The seasonal distribution 
of effort on Lord Howe Rise has been patchy since 1994-95. In 2000-01 there was significant effort 
in July (48 tows) for the first time since 1993-94, and 89% of the catch was taken in this month (see 
Table 7). Catch rates on Lord Howe Rise in July 2001 were good (2.7 Vtow), suggesting that fishing 
was on spawning aggregations. Catch rates in other months were very low (less than 0.2 t/tow) and 
similar to those in recent years (Table 8). 

The fishery began on Lord Howe Rise in 1988, but has progressively shifted to the Northwest 
Challenger Plateau, where effort is concentrated on two main seamount complexes (Figure 3). Fishing 
on Northwest Challenger extended further east in 1999-2001 than in previous years, with tows 
recorded right up to the boundary of the EEZ. The size of catches from individual tows in Lord Howe 
was maintained until 1993-94, after which catches decreased abruptly and were at very low levels 
until 200041, when there were four catches over 10 t in July. The size of catches from individual 
tows in Northwest Chalienger was relatively stable until 1994-95. Catches have tended to decrease 
since then, although several very large catches (over 25 t) were taken in Northwest Challenger in the 
1998-99 fishing season. In the two most recent years only 2 4 %  of catches in Northwest Challenger 
have been more than 5 t. 

Table 4: Summary of groomed tow-by-tow data from TCEPR forms for the Lord Howe Rise. 

Fishing Number 
Year of tows 

Total 
recorded 
catch (t) 

766 
127 ' 
52 

479 
1 363 

777 
61 
5 

44 
15 
48 
34 

145 

Mean 
tow 

speed 
(kt) 
3.3 
2.9 
3.0 
3.2 
3.0 
2.8 
2.9 
2.9 
3.0 
3.2 
3.1 
2.9 
3.0 

Mean 
tow 

length 
(h) 
3.0 
2.9 
2.9 
1.7 
1.3 
0.9 
1.2 
0.7 
0.8 
0.3 
1 .o 
1.1 
0.7 

Mean 
tow 

length 
(nmile) 

9.9 
8.6 
8.7 
5.2 
3.9 
2.5 
3.6 
1.9 
2.5 
1.1 
3.3 
3.4 
1.9 

Mean 
catch 
rate 

(Vtow) 
4.2 
2.0 
3.7 
6.8 
1.7 
0.6 
0.6 
0.2 
0.2 
0.3 
0.3 
0.3 
1.1 

Mean 
catch 

rate 
(fi) 
5.2 
1 .o 
2.0 
7.6 
3.6 
1.9 
0.5 
0.5 
0.8 
1.8 
0.5 
1.3 
2.9 

Mean 
catch rate 
(Vnmile) 

1.5 
0.3 
0.7 
2.5 
1.2 
0.8 
0.2 
0.2 
0.3 
0.5 
0.2 
0.5 
1.0 



Table 5: Summary of groomed tow-by-tow data from TCEPR f o m  for Northwest Challenger. 

Fishing Number Total Mean Mean Mean Mean Mean Mean 
Year of tows recorded tow tow tow catch catch catch rate 

catch (t) speed length length rate rate (t/n.mile) 
0 (h) (n.mile) (t/tow) (th) 

1988-89 33 107 2.8 3.2 9.2 3.3 1.5 0.5 
1989-90 40 25 2.8 2.4 6.8 0.6 0.6 0.2 
1990-91 4 1 3.5 0.2 0.6 0.3 1.5 0.4 
199 1-92 56 230 3.5 0.5 1.8 4.1 12.8 3.7 
1992-93 1370 2250 3.2 0.8 2.5 1.6 3.9 1.2 
1993-94 1499 1394 2.8 1.1 3.2 0.9 1 A 0.5 
1994-95 877 1138 2.9 0.8 2.2 1.3 5.7 2.0 
1995-96 270 500 2.9 1 .O 3.1 1.9 10.0 3.4 
1996-97 385 332 3.0 0.8 2.5 0.9 3.5 1.2 
1997-98 215 228 3.1 0.7 2.2 1.1 6.0 2.0 
1998-99 707 838 3.0 0.8 2.3 1.2 4.2 1.4 
1999-2000 598 335 3.0 1.0 3.2 0.6 2.6 0.9 
2000-01 92 1 882 3.0 2.5 7 2 1.0 1.6 0.5 

Table 6: Monthly distribution of effort (number of tows) in the Lord Howe orange mughy tisbery from 
New Zealand TCEPR returns. 

Fishing year 
1988-89 
1989-90 
1990-91 
1991-92 
1992-93 
1993-94 
1994-95 
1995-96 
1996-97 
1997-98 
1998-99 
1999-2MX) 
2000-01 

Oct Nov Dec Jan Feb Mar Apt 
0 0 0 0 0 0 0 
0 0 8 0 3 2 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 4 0 0 0 
20 83 12 95 215 200 74 
6 9 12 10 12 0 11 
1 0 1 3 18 1 0 
55 3 17 6 13 0 26 
2 0 0 13 0 0 31 
2 0 2 2 0 13 1 
12 1 0 21 0 0 0 
0 5 2 20 0 34 0 

Jul 
99 
30 

Aug Sep 
64 10 
19 0 
0 0 
0 0 
12 0 
58 0 
3 1 
0 0 
0 0 
0 3 
0 10 
0 0 
4 0 

Table 7: Monthly distribution of catch (t) in the Lord Howe orange roughy flshery from New Zealand 
TCEPR returns. Blanks indicate months when there was no effort (see Table 6). 

Fishing year 
1988-89 
1989-90 
1990-91 
1991-92 
1992-93 
1993-94 
1994-95 
1995-96 
1996-97 , 

1997-98 
1998-99 
1999-2000 
2000-01 

Oct Nov Dcc Jan Feb Mar Apr May Jun 
38 

Aug Sep 
106 139 
5 



Table 8: Monthly distribution of catch rates (tkow) in the Lord Howe orange roughy fishery €ram New 
Zealand TCEPR returns. Blanks indicate months when there was no effort (see Table 6). 

I 

Fishing ycar 
1988-89 
1989-90 
1990-91 
1991-92 
1992-93 
1993-94 
1994-95 
1995-96 
1996-97 
1997-98 
1998-99 
1999-2000 
2 m 1  

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep 
4.8 4.9 1.7 13.9 

0.3 0.0 0.0 0.3 4.0 0.3 
0.0 0.0 4.3 

7.7 6.0 
0.0 1.4 1.5 1.8 0.8 

0.7 0.7 0.6 0.7 0.4 0.1 0.4 0.6 0.4 0.3 
0.0 0.0 0.2 1.3 0.0 .O.O 2.4 0.3 0.0 0.0 

0.0 0.1 0.2 0.0 0.1 
0.0 0.1 0.0 0.7 0.2 0.3 0.1 

0.2 0.3 0.1 0.1 
0.0 0.0 0.0 0.1 0.1 0.6 0.1 

0.0 0.1 0.1 0.4 0.2 
0.2 0.1 0.2 0.1 0.2 0.0 2.7 0.0 

Table 9: Monthly distribution of effort (number of tows) in the Northwest Challenger orange roughy 
f ~ b e r y  from New Zealand TCEPR returns. 

Fishing year 
1988-89 
1989-90 
1990-91 
1991-92 
1992-93 
1993-94 
1994-95 
1995-96 
1996-97, 
1997-98 
1998-99 
1999-2000 
2000-91 

Oct Nov Dec Jan Feb Mar Apr May 
0 0 0 0 0 0 0 0 
0 0 0 0 13 11 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 2 0 0 23 338 

40 22 51 24 70 11 103 259 
126 81 71 36 2 0 32 43 

9 16 7 3 24 9 1 39 
24 8 32 8 11 0 58 79 
4 29 0 1 0 0 19 39' 
1 0 5 23 3 24 3 113 

59 56 28 49 28 34 11 100 
0 44 64 87 25 76 40 150 

Table 10: Monthly distribution of catch (t) in the Northwest Challenger orange roughy fishery from New 
Zealand TCEPR returns. Blanks indicate months when there was no effort (see Table 9). 

Fishing year 
1988-89 
1989-90 
1990-91 
1991-92 
1992-93 
1993-94 
1994-95 
1995-96 
1996-97 
1997-98 
1998-99 
1999-2000 
2 0 m 1  

Oct Nov Du: Jan Feb Mar Apr May Jun 
20 

Jul Aug Sep 
3 0 84 
3 0 
0 

230 
298 3 0 
252 247 0 



Table 11: Monthly distribution of catch rates (tltow) in the Northwest Challenger orange roughy tlshery 
fiom New Zealand TCEPR returns. Blanks indicate months when there was no effort (see Table 9). 

Fishing year 
1988-89 
198940 
1990-91 
1991-92 
1992-93 
1993-94 
1994-95 
1995-96 
1996-97 
1997-98 
1998-99 
1999-2000 
2000-01 

Oct Nov Dec Jan Feb 

0.7 

0.3 
0.0 
0.3 
0.0 

0.0 
0.3 
0.2 

Mar Apr May Jun Jul Aug 
1.2 0.7 0.4 

1.1 0.3 0.0 
0.3 0.0 

4.1 
0.1 1.4 1.9 1.4 0.1 

0.0 0.1 0.7 1.1 1.3 1.1 
0.6 0.3 3.6 0.9 0.4 

0.2 0.0 0.1 3.5 0.5 
0.2 0.3 1.7 
0.1 1.1 1.3 0.6 

0.1 0.2 0.8 1.5 0.2 
0.1 0.0 0.5 0.8 0.1 
0.3 0.4 0.8 1.4 1.5 2.0 

2.2.5 Unstandardised CPUE analysis 

Effort in the Lord Howe Rise and Northwest Challenger fisheries has been highly variable over time 
and between areas, and therefore unstandardised catch rates calculated using all groomed data (as in 
Tables 4 and 5) may not provide useful indices of abundance. Hence, unstandardised CPUE indices 
were also calculated using a subset of data thought to represent more consistent levels of effort. 
Selection criteria were based on the analyses of O'Driscoll(2001). In the first four years (1988-89 to 
1991-92) of fishing at Northwest Challenger effort was low (4 to 56 tows per year), so these years 
were excluded. Lord Howe also had a high variation in effort between years, but it was not possible to 
restrict the CPUE analyses to a period of relatively consistent effort and all years were included. As 
more than 99% of tows from both Lord Howe and Northwest Challenger targeted orange roughy, 
tows where orange roughy was not the target were excluded. The input data were further restricted to 
vessels with more than 10 tows over the history of the fshery, and to nations with two or more years 
of fishing in the area to reduce the effect of novice vessels on catch rate. It was not possible to select 
only "core" vessels, because few vessels have participated consistently in this fishery. The CPUE 
input data consisted of 2976 tows by 32 vessels from Lord Howe (Table 12), and 6535 tows by 39 
vessels from Northwest Challenger (Table 13). These totals compare with 3183 tows (52 vessels) and 
6975 tows (56 vessels) from the full dataset for Lord Howe and Northwest Challenger respectively. 
Most of the records removed were clearly from a large number of vessels carrying out few tows. 

Table 12: CPUE indices for selected data from Lord Howe Rise. 

Fishing 
Year 
1988-89 
1989-90 
1990-91 
1991-92 
1992-93 
1993-94 
1994-95 
1995-96 
1996-97 
1997-98 
1998-99 
1999-2000 
2000-01 

Number Unstandardised CPUE 
of tows t/tow tlnmile % 0 catch 

181 4.2 1.5 7 
59 2.1 0.4 22 
13 4.0 0.7 8 
70 6.8 2.5 17 
820 1.7 1.2 26 

1 2.48 0.6 0.8 44 
98 0.6 0.2 59 
26 0.2 0.2 69 
173 0.3 0.3 64 
56 0.3 0.5 43 
63 0.2 0.2 46 
68 0.4 0.8 38 
101 0.9 1.2 46 
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F i e  3: Unstandardised catch rates of tows by New Zealand vessels which targeted or caught orange 
roughy in the Lord Howe Rise and Northwest Challenger Plateau fishery 1988-89 to 1995-96. Circle area 
is proportional to tltow. Coordinates are not plotted to retain positional confidentiality. 



Figure 3 (cont): Unstandardied catch rates of tows by New Zealand vessels which targeted or caught 
orange roughy in the Lord Howe Rise and Northwest Challenger Plateau fshery 1996-97 to 200041. 
Circle area is proportional to tltow. 



Because catches showed a distinct seasonal pattern, a further set of CPUE indices for Northwest 
Challenger was calculated from a cropped dataset of tows less than 1 hour duration (trawls on 
seamount features) conducted during June (peak spawning) by domestic and Norwegian vessels only. 
It was thought that these data might be a better reflection of orange roughy abundance at the time of 
greatest availability. The cropped data contained 1797 tows by 29 vessels (Table 13). It was not 
possible to crop the Lord Howe Rise data to look at catch rates during the spawning season only 
because there were very few or no tows in this period in some years. 

Table 13: CPUE indices for selected data from all seasons and cropped data from June only from 
Northwest Challenger. 

AU seasons Cropped data set 
Fishing N. tows tltow t/nm % Ocatch N. tows tltow tlnm 90 0 catch 

Catch rate was measured as both catch per tow and catch per nautical mile. Both unstandardised 
CPUE indices showed similar trends on the Lord Howe Rise (Figure 4). CPUE peaked in 1991-92, 
declined tapidly to low levels from 1994-95 to 1998-99, and has increased slightly id the last two 
years. The increase in catch rates in 200041 was, however, driven entirely by catches in July, a 
month in which there had been no siplicant effort since 1993-94. 

1988 1992 1996 2000 

Fishing year 

Figure 4: Unstandardised CPUE indices from the Lord Howe Rise orange roughy fshery 198849 to 
2000-01 (data in Table 12). 1989 on x axis is the 1988-89 fishing year. 



Unstandardised CWE indices over all seasons from Northwest Challenger show a general decline 
from peak values in 1995-96 @&re 5). The last two years have had two of the three lowest CPUE 
indices in the time series. However, some of the decline may be due to increased fishing outside the 
main spawning times and areas. Catch rates in the June spawning fishery have been relatively 
consistent in the last three years. The proportion of tows with zero catch halved from 1999-2000 to 
2000-01, probably as a lesult of increased tow duration. 

1 All 

0 0  

1992 1994 1996 1998 2000 2002 

Fishing year 

0 -1 I 
1992 1994 1996 1998 2000 2002 

Fishing year 

Figure 5: Unstandardised CPUE indices from the Northwest Challenger orange roughy f~hery  1992-93 
to 200C-01 (data in Table 13). "All" refers to selected data from alI months. L'June" refers to tows less 
than 1 h by selected vessels in June (peak spawning). 1993 on x axis is the 1992-93 fmhing year. 



2.3 South Tasman Rise fishery 

2.3.1 Location of the fishery 

The South Tasman Rise is a large ridge feature that extends south from Tasmania. The current fishery 
occurs on a number of small peaks that arise from the flanks of a major elevated part of the ridge. 
Most.fishing occurs on a small seamount termed "Main Spawn Hill" in the northem part of the area. 
The area covered by this analysis is bordered by latitudes 46'00' S and 50°00' S, and longitudes 
145'00' E to 15V00' E. 

2.3.2 Catches, landings, and quotas 

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, and 3900 t was caught in the 1997-98 fishing year. Reported catches 
amounted to 1700 t the following year, and increased to over 4000 t in 1999-2000 (Table 14). Three 
South African and one Belizean vessels fished for a period during the 1999 winter. The values in 
Table 14 are derived from a number of sources: reported landed catch, estimated catch per tow, and 
landed processed weights. Australian and New Zealand figures are thought to be accurate to within 
about 5% of the true catch, but the "Other" total is uncertain. 

Oreos have been taken as bycatch in the fishery, with over 1000 t in both 1997-98 and 1998-99. 
Catches have dropped markedly since then, to 200-300 t per year. 

Table 14: Catch (t, rounded to nearest 5 t )  of orange roughy (ORH) and orew (OEO -smooth oreo and 
black oreo combined) from the South Tasman Rise by fLFhlng year, 1996-97 to 2001-02 (up to December 
2001). (Am, Australia; NZ, New Zealand; Other, South Africa). Australian 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 

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 (Table 15). The MoU was not renewed for the 1999-2000 fishing season. The TAC was 
subsequently increased to 2400 t for the 2000-01 fishing season. The allocation between Australia and 
New Zealand has changed from 80%-20% in the first year, to 75%-25% currently (Table 15). 



Table 15: Comparison of quota and landed catch of orange roughy by Australia and New Zealand for the 
South Tasman Rise fishery (fshing gear is 1 March - 28 February). Research catch (above TAC in 
1998-99) is in parentheses Figures up to 2000-01 from Tilzey (2000). 

Fishing year Total quota Total catch AUSquota AUScatch NZquota NZcatch 

1997-98 None 3 930 None 3 520 None 410 
1998-99 2 100 (300) 1 940 1 670 (150) 1 190 (130) 430 (150) 400 (220) 
1999-00 None 3 620 None 1720 None 1 900 
2000-01 2 400 >830 1 800 790 600 38 
2001-02 2 400 

2.3.4 catch, and effort data 

Levels of effort in the fishery have varied considerably between years..Summary statistics of annual 
catch and effort data are given in Table 16, covering number of vessels, number of tows, catch, and 
averages for catch per tow, depth and distance of tow. The number of tows has fluctuated. Fishing 
success, represented by the number of "misses" (zero tows), and average catch of orange roughy 
overall, has varied between years. The overall catch. and catch per trawl, have decreased in the last 
two years relative to the early years of the fishery. 

Table 16: Summary of reported orange roughy catch and effort data for Australian and New Zealand 
vessels on the South Tasman Rise, 1996-97 to 2001-02 (incomplete) ( number of vessels with > 10 tows 
per year in parentheses; No, number; Av, average). 

No. tows 
No. vessels 
No. tows zero catch 
46 z m  catch 
ORH catch (t) 
OEO catch (t) 
Av. catch ORH (Utow) 
Av. depth (m) 
Av. distance (nmile) 

Some of the catch figures in Table 16 do not match those in Table 15. This reflects a difference in the 
estimated tow-by-tow catch figures used in Table 16 compared with estimates of landed weight for 
Australian vessels in Table 15. 

2.3.5, Seasonal and spatial distribution of catch and effort 

Data on levels of catch and effort (represented by number of tows) by month are presented in Table 
17. 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 6, 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 catch 
rates until April. Catch rates were relatively high through April to June. The rest of the year saw only 
small catches of orange roughy. Effort was high in early 2000, but catches were poor, with very low 



catch rates. A major development in 2000 was high effort in the winter months of July and August. 
However, despite intensive effort, catch rates were low. Low catch rates have continued into 2001- 
02. 

Table 17: 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 tomes per tow, where >10 tows were carried 
out,* ~ 0 . 1  tltow (CPUE is not calculated for research fwhing in July-August 1998). 

Month 1997-98 1998-99 1999-2000 . . . . . . . . . . . . . . . . . . ,2000-01 
t Nt CPUE t NtCPUE t NtCPUE t Nt CPUE 

Mar 
APr 
May 
Jun 
Jul 
Aug 
S ~ P  
Oct 
Nov 
dec 
Jan 
Feb 

Daily values of catch and effort are plotted in Figure 7. 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. More fishing has been canied out in the 
winter months during 2000 and 2001, with some sporadic large catches in July. 

The distribution of deepwater trawl shots (which either caught or targetted orange roughy) for 1997- 
98 through to and including 200041 is shown in Figure 8 (with catch rate of orange roughy). 
Throughout the fishery catches of orange roughy have centred on two small seamount features 
outside the Am; boundary (tenned the Main Spawn Hill (WIT 4). and Dory hill (WPT 6)). Only one 
large catch has been repofled inside the AFZ over the period of the fishery. In recent years orange 
roughy has been caught in quantity only on the Main Spawn Hill, despite widespread effort in all 
years. The catch rates in 1999-2000 and 2000-01 were clearly less than in previous years. 

2.3.6 Unstandardised CPUE analyses 

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. From Table 17, months have been compared where they have been fished 
over several years, and where 20 tows or more have been canied out in each of those months. These 
catch rates (tltow) are summarised below, and show a marked decrease over time. 

Month 1997 1998 1999 2000 2001 

Feb - 5.1 1.3 c0. 1 
Mar - 2.5 1.2 0.2 

S ~ P  
Oct 
Nov 
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Figure 6: Monthly catch (t, bars) and effort (number of trawls, lines) for orange roughy 
On the South Tasman Rise, by fishing year (AUS and NZ combined). 

21 

0 

-- 
-- . . 

-- 

-- 400 .;; 
3 -- 300 2 

-- 200 :, 
-- l oo  



. . .  
Jan Feb Mar Apr May Jun Jul Aug Sep Ocl Nov Oec 

Month 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct N w  Oec 
Month 

1999 

, , . . . . . 
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

Month 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
Month 

10 
0 - - -  .- . &. -- . d 

1 1 1 1 1 1 1  1 1  1 1 1 1  
Jan Feb Mar Apr May Jun Jut Aug Sep Ocl Nov Dec . 

Month 

Figure 7: Catch rate profdes (Utow) for orange roughy on the South Tasman Rise (AUS and NZ 
combined) by calendaryear (axis mark denotes the start of the labelled month). 



Figure 8: Distribution of trawls for orange 
roughy and oreos by fishing year, 198748 to 
2001-02, showing catch rate of orange mughy 
(catch per tow is proportional to area of 
circle, maximum = 100 t). Coordinates are 
not plotted to retain positional confidentiality. 



The frequency of catches by size has been examined over the period of the fishery. The proportion of 
small catches (0-1 t) decreased from 71% of tows in 1997-98 to 62% in 1999-2000, but increased 
again to 84% in 2000-01. Moderate catches of 1-5 tkow have fluctuated around 10-15%. The 
frequency of larger catches has also fluctuated between years. 

Comparison of CPUE between years is further limited by a shift in fishing effort between seamounts 
(see Figure 8). Vessel composition has also varied between years: 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, and 
only 8 vessels have fished regularly (4 years or more) throughout the history of the f~hery.  

I 3. DISCUSSION 

For Lord Howe Rise and Northwest Challenger Plateau fisheries, unstandardiied CPUE indices are 
similar to the previous analysis of O'Driscoll (2001). Data from the Lord Howe Rise are patchily 
distributed across years, seasons, vessels, and hills, so selecting a subset of data that represented 
reasonably consistent effort for CPUE analysis is not possible. Data from the Northwest Challenger 
fishery are more stable, and CPUE may provide a useful index of abundance. However, there is likely 
to be insufficient contrast between indices for stock reduction analysis to estimate virgin biomass. 
Although unstandardised CPUE is currently at much lower levels than in earlier years of the fishery, 
it has been relatively stable in recent years, giving some indication that catches at their present levels 
may be sustainable. 

The temporal distribution of the South Tasman Rise fishery has also been variable between years. 
This makes it difficult to compare catch rates between years. However, the strong decrease in CPUE 
between 2 or 3 years in several months is of concern. It is believed that orange roughy stocks may 
comprise resident and migratory components, so that 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 fish migrating for spawning 
(Clark & Tracey 1994). One might, therefore, expect a decrease in catches outside the winter months. 
although if the stock was reasonably large changes would not be expected to have occurred as rapidly. 
The absence of significant aggregations in winter 2000 and 2001 is also of considerable concern 
(Prince & Diver 2001a, 2001b). The quota level was not taken by either Australia or New Zealand 
during 200041, and it appears unlikely it will be approached during 2001-02. 

Wayte et al. (2001) carried out a standardised analysis of catch and effort data h m  nine "core" 
vessels in the STR fishery. The analysis was uncertain because of changes in the'distribution of catch 
and effort between years, but indicated standardised catch rates had declined from 1997-98 levels by 
8045% in 2000-01. Together with the general trends described in this descriptive analysis, it is 
likely that the curtent level of quota may not be sustainable in even the short term, and it would be 
prudent to reduce catch levels substantially for the next fishing year. 

Each of these fisheries shouId continue to be cIosely monitored, as none appear to be particularly 
healthy. Urgent management action may be required if catchlcatch rates continue to fall on the South 
Tasman Rise, or if effort levels increase markedly on the Lord Howe Rise. 
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