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EXECUTIVE SUMMARY 

Clark, M.R.; Taylor, P.R; Anderson, 09.; O'DriscoU, ILL. (2002). Descriptive analysis of catch 
and effort data from New Zealand orange roughy fisheries in ORB 1, 2A, 2B, 3A, 3B, and 7B to 
the end of the 2 0 0 0 4  fishing year. 

New Zealand Fisheries Assessment Report2002/62.69 p. 

This report updates descriptive analyses of commercial catch and effort data for all the main orange 
roughy fisheries in the New Zealand EEZ, with data to the end of the 2000-01 fishing year. Data are 
summarked back to the start of most of the fisheries, but are analysed in detail for the last 2 years, 
1999-2000 and 2000-01. The Challenger Plateau fishery is not included, as ORH 7A has effectively 
been closed. 

Catch totals, distribution of catch and effort, and, in some cases, catch-per-unit-ofeffort were 
examined for each of the fisheries. The fishing grounds included are: 
Northern North Island (ORH 1) 
Mid-East coast (ORH ZA, 2B, 3A) 
Chatham Rise (ORH 3B) 
South of 46" S (southern ORH 3B) 
West coast South Island (ORH 7B) 

Overall there were few changes in the distribution of fishing effort, with the established fishing areas 
remain'ig the focus of effort- Effort changed in some areas in response to inc~ases or decreases in 
quota leveIs. Quota was fully caught in all Quota Management Areas, except the West coast South 
Island fishery where it was undercaught. The seasonal distribution of catch and effort was also 
generally similar to that of previous years in most areas. 



1. INTRODUCTION 

1.1 Overview 

Orange roughy are widespread in New Zealand waters. They occur in all areas of the upper 
continental slope between depths of about 700 and 1500 m. They are the focus of an important 
deepwater fishery in New Zealand, and have been f ~ h e d  for over 20 years (Annala et al. 2002). The 
fishery first developed on the Chatham Rise in 1979, followed by new grounds being located on the 
Challenger Plateau, off the east coast (Wairarapa, Kaikoura, Ritchie Banks), and Cook Canyon in the 
mid 1980s, and Puysegur Bank, East Cape, and Bay of Plenty in the early 1990s (Clark 1995). There 
have been, or are currently, over 13 fishing grounds known Figure 1). These are distributed between 
7 Quota Management Areas (labelled ORH 1-10 in Figure 1). 

The size of the total fishery was relatively steady at about 40 000-50 000 t during the 1980% but 
started to decrease in the 1990s with reductions in TACs as some of the main stocks became fully or 
overexploited (Clark et al. 2000c, Clark 2001a). Recent years have seen a mixture of reduced catch 
levels in the major established fisheries, supplemented with short-term high levels of catch from 
newly developed fisheries. There is a need to cany out regular monitoring programmes and stock 
assessments to determine stock status and estimate sustainable yields for al l  orange roughy fisheries, and, 
in order to update the stock assessment for each fishery, commercial catch and effort data should be 
monitored and the descriptive analysis of the commercial catch and effort data updated on an annual 
basis (Ministry of Fisheries 2002). 

The work described in this report was carried out under Objective 1 of Ministry of Fisheries project 
ORH2001102. This objective is "To update the descriptive analysis of the commercial catch and effort 
data from selected orange roughy fisheries with the inclusion of data up to the end of the 2000101 
fishing year. These fisheries include ORH 1, ORH 2A (North and South), ORH 2B, ORH 3A, ORH 
3B (Chatham Rise and other areas), and ORH 7B." The Challenger Plateau fishery (ORH 7A) was not 
included in this project as the fishery has had a TACC of only 1 t since 200041. 

2. REVIEW OF THE FISHERY 

2.1 Data sources 

Catch and effort data for the orange roughy fishery are recoided on either trawl catch effort 
processing returns (TCEPR) or catch, effort and landing return (CELR) forms. The TCEPR forms 
give tow-by-tow information, with location and estimated catch for each trawl. The CELR forms 
provide daily catch records with effort estimated as the number and total duration of tows in the day. 
CELR forms tend to be used by smaller inshore vessels. Larger deepwater vessels are required to 
complete TCEPR forms. Up-to-date data were requested from the Ministry of Fisheries catch-effort 
database in December 2001. TCEPR data were loaded into a relational (Empress) database at NIWA, 
and CELR data were stored as an Excel spreadsheet. 

Data were error-checked. Obvious mistakes in position (e.g., large differences in start and fmish 
coordinates), depth, and tow duration were corrected where possible, as were positions well outside 
any other fished area where typing or recording mistakes could be resolved (e.g., by examining that 
vessel's tows in sequence). Otherwise, records were excluded from analysis. Data for the 2000-01 
fishing year may be incomplete because forms not yet supplied by fishing vessels will not be entered 
into the Ministry database. Records containing errors that could not be resolved or corrected were 
excluded from further analyses. 

More detailed information on the handling of data for each specific fishery, where applicable, is given 
under the description of the individual fisheries. Results of analyses based on data from fewer than 
three vessels were excluded. 
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Figure 1: The New Zealand region, showing the distribution of orange roughy fishing grounds, main1 
fishery names mentioned in the text, and Quota Management Areas (italicised) for orange roughy. 



2.2 Northern North Island fishery (ORH 1) 

2.2.1 Total catch 

The total QMS catches declared for ORH 1 in recent years are given in Table 1. Division into west 
and northeast coasts (based on a N-S division at North Cape) are derived from TCEPR records where 
individual trawl positions are given. These were scaled to the QMS total. 

TabIe 1: Reported landings (t) and TACs (t) from 1994-95 to 2000-01. Parentheses for 1998-99 and 
1999-2000 indicate combined exploratory (under Special Permit) and TAC fishing. 

Fishing year 
1994-95 
1995-96 
1996-97 
1997-98 
1998-99 
1999-2000 
2000-01 

west coast 
0 

55.0 
5.0 
6. I 

(585) 
(645.8) 
355.1 

Re~orted landings 
Northeast coast Total 

244.5 244.5 
910.4 965.4 
1016.4 1021.4 
505.1 511.2 
(9585) 844.9 (1 543.5) 
(829.8) 771.4 (1 475.6) 
503.2 858.2 

TAC 
190 

1 190 
1 190 
1 I90 
1 190 
1 190 
800 

The amount of catch reported on TCEF'Rs was 1437 t in 1999-2000, and 773 t in200041 (97.4% 
and 90.1% of QMS). 

2.2.2 Distribution of catch and effort 

The distribution of trawls from 1995-96 to 2000-01 is shown in Figure 2. The distribution of catch 
and effort in the mid 1990s was concentrated in the Bay of Plenty area, in paaicular on Mercury and 
Colville Knolls. In 1998-99 there was increased exploratory fishing as catches in the Mercury- 
Colville fishery declined. Large catches were taken on Tauroa Knoll off the west coast, on the 
northern Colville Ridge, and in the central Bay of Plenty. This pattern has continued through 1999- 
2000 and 200041, with the addition of high catch rates on the West Norfolk Ridge. 

The distribution of effort during 2000-01 was spread over most months of the year (Figure 3). The 
number of trawls carried out was relatively low, less than 50 in each month, throughout the year. 
Catches were also small, with October and June being the most productive. A marked difference to 
previous years was the low effort in March, which in earlier years had been fished heavily. Overall, 
the amount of effort decreased substantially from 1999-2000 to 2000-01 (823 to 229 trawls). 

The geographical distribution of catch and effort was generally similar between 1999-2000 and 2000- 
01 (Figure 4), but the timing of catch in different areas varied. In 1999-2000 the Tauroa Knoll was 
important from November through until March. Good catches were taken off new features on the 
West Norfolk Ridge in May, and the Bay of Plenty (White Island area, Mercury-Colville Box, North 
Colville Ridge) saw high catch rates in June. 

In 2000-01 the Tauroa Knoll was again fished in October-November (Figure 4). with some good 
catches, but thereafter was not fished as individual feature limits were reached. The northern Colville 
Ridge was fished in December and February, and several large catches were taken. Effort on the West 
Norfolk Ridge was scattered throughout the year, with a large catch in September. There was also 
effort expended in the Bay of Plenty throughout much of 2000-01. Highest catch rates were in June, 
near White and Aldermen Islands. 



Figure 2: Distribution of trawl positions (crosses) and catch rates (circles, t per tow) for orange roughy 
targeted or caught in ORH 1 from 1995-96 to2000-01 (circle area is proportional to catch size, 
maximum is at 75 t). 
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Figure 3: Monthly catch and effort for the ORB 1 fishery during 1997-98 to 2000-01 



Figure 4: Distribution of trawl positions (crosses) and catch rates (circles, t per tow) for orange 
roughy in ORB 1 during 1999-2000 (circle area is proportional to catch size, maximum of 50 t). 



Figure 4 (font): Distribution of trawl positions (crosses) and catch rates (circles, t per tow) for orange 
roughy in ORH 1 during 2000-01 (circle area is proportional to catch size, maximum of 50 t). 



Catch and effort data by subarea in ORH 1 are summarised in Table 2. Subareas are the same as those 
defined by Clark et al. (ZWOb), except for an eastwards extension of East Northland, an enlargement 
of the West Norfolk area, and a northwards extension of North Colville (Figure 5). 

1) Mercury-Colville box: Comprising Mercury Knoll, Colville Knolls, Ohena Knoll. 36"00' S - 
36"40' S, 17670' E- 177O20' E 

2) Aldermen: SW Bay of Plenty, Alderman Knoll, "Jason's h i .  36'50' S - 37'25' S, 176'20' E - 
177"W E. 

3) White Island: Nukuhou Knoll, Waitotahi Knoll, Waioeka Knoll, Otara Knoll, Whakatane Knoll. 
36"45' S - 37"30' S, 177"00' E - 177"50' E 

4) South Kermadec: Clark seamount. 36"25' S - 36"40' S, 177"20' E - 178"00' E 

5) North Colville: Several seamounts. 34"00' S - 35"30' S, 177"00' E- 178"00' E 
6) East Northland: slope and several rises off the east Northland coast. 33"30' S - 35"OO' S, 

173"50' E - 175"50' E 

7) Tauroa Knoll: A major seamount west of Ninety Mile Beach. 34"20' S - 35"30' S, 171°00' E - 
17Z030' E 

8) West Norfolk: Rises of the West Norfolk Ridge. 3338' S - 35O30' S, 168"W' E - 170'20' E. 

9) Aotea Seamount: A large isolated seamount west of Raglan. 37"00' S - 38'00' S, 172"W E - 
173"OO' E. 

Figure 5: Subarea divisions applied to catch and effort statistics in ORH 1 in this report 
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Table 2: Summary of orange rougby catch and effort data for sub-areas within ORA 1 from 1997-98 to 2000-01 (-,insufficient data; +, catch < 0.1 t; NA, 
not calculated). Catch rate is calculated as total catch/number of target ORH tows, where there were 3 or  more vessels, and 10 or more tows, per year. 

Region West Norfolk 
Years 97-98 98-99 99-00 O(M1 

No. tows 2 4 35 82 
No. O M ,  target tows 2 4 29 58 
Average depth (m) 
Average distance (n. mile) 
Catch ORH (t) 0 0.1 111.7 168.8 
Catch Oreo (t) 0 0 0.5 3.6 
Catch rate ORH (t/tow) 

Region 
Years 

North Colville ' 

97-98 98-99 99-00 00-01 

No. tows 3 10 66 15 
No. ORH target tows 3 9 4 2 9  
Average depth (m) 
Average distance (n. mile) 
Catch ORH (t) 0 127.2 120.0 106.1 
Catch Oreo (t) 0 0 0 0 
Catch rate ORH (t/tow) 

Aotea 
97-98 98-99 99-00 00-01 

South Kermadec 
97-9898-99 99400-01 

Region White Island Other 
Years 97-98 98-99 99-00 00-01 97-9898-99 9940041 

No. tows 257 482 293 57 NA 10 18 6 
No. ORH target tows 230 410 253 30 NA 9 17 6 
Average depth (m) 755 784 824 878 NA 876 
Average distance (n. mile) 2.0 3.1 1.7 2.1 NA 1.8 
Catch ORH (t) 67.7 617.9 294.7 183.5 NA 6.3 0.9 7.8 
Catch Oreo (t) 2.4 0.1 0.2 0 N A O O O  
Catch rate ORH (t/tow) 0.3 1.5 1.2 6.1 NA 0.7 

Tauroa 
97-98 98-99 99-00 00-01 

East Northland 
97-9898-99 99-00 00-01 

Aldermen 
97-9898-99 99-00 0041 



In 1999-2000 and 200C-01 there was increased effort on the West Norfolk Ridge, and over 100 t of 
orange roughy were caught each year. This is the first time the area has yielded significant catches. 
There was also increased effort (double the number of tows in 1998-99) on Tauroa Knoll in 1999- 
2000, hut almost none in 200041. The northern Colville Ridge has also been fished more extensively 
in the last two years, although many tows were reported as targeting cardinalfih. The roughy catch 
has been relatively steady at around 100 t. Fishing in the Mercury-Colville Box has now been 
restricted to cardinalfish, and the orange roughy taken was caught as bycatch. The Aldennen and East 
Notthland fisheries were genetally similar to the previous years, although the 75 t reported from the 
Aldermen area was taken in only three tows. The White Island seamounts produced less catch than in 
1998-99 and 1999-2000, decreasing from over 600 t to under 200 t. Changes in catch by subarea 
from 1997-98 to 2000-01 are shown in Figure 6. 

2.2.3   he Mercury-Colville Box 

In the mid-late 1990s this was the main fishing ground for orange roughy in ORH 1. It was the subject 
of an adaptive management programme (Clark et al. 2000b. Clark 2001b). 

The Iegd definition of the "Memty-Colville Box" includes Mercury and Colville Knolls, but 
excludes Ohena Knoll. The latter has been included in trawl surveys of the area under the adaptive 
management programme, and also for catch levels from 1996-97 under an informal agreement. In the 
subareas above, the Memty-Colville region includes Ohena Knoll. Several previous reports to the 
Deepwater Working Group considered the Mercury and Colville Knolls separately from Ohena. In 
order to maintain comparability, and reduce confusion, reference to the Mercury-Colville Box 
includes just Mercury and Colville Knolls. Catch levels for the Box and Ohena ate given separately in 
Table 3 (so can be comhi i ) .  Ohena has genetally been a minor feature in overall catch from the 
region, and so catch-effort analyses beyond catch summaries are given solely for the Box. 

Table 3: Catch of orange mughy (t) by subarea within the western Bay of Plenty (data from TCEPRs, not 
scaled to QMR total), number of tows in parentheses. 

MeFV ColviUe Mercury-Colville Ohena 
Fishing year KnoU Knolls Box 

After the discovery of the fishing grounds in 1994-95, catch increased with the introduction of th~: 
adaptive management programme and higher TACC of 1000 t. Catches peaked in 1995-96, and 
dropped consistently to 1998-99. Total catch increased in 1999-2000, before the Box was effectivel:~ 
closed to orange roughy fishing in 2000-01. 
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Figure 6: Changes in orange ronghy catch from 1997-98 to 2000-01 in subareas of ORH 1. 

2.2.4 The White lsland fishery 

Since 1997-98 the area around White Island has become a sigmficant fishing ground in ORH 1. 
Reported catches increased from 70 tin 1997-98, to peak at over 600 tin 1998-99. Since then catches 
have decreased (as has effort) and totalled about 300 t in 1999-2000, and 200 t in 200041 (Table 2). 
The catch has come from a number of seamounts that are paxt of the South Kermadec Ridge extending 
northeast from White Island towards the Kennadec Islands. Initially effort was centred on Waitotahi 
Knoll, with some also on Waioeka Knoll, but since then more regular fishing success has been 
recorded from Nukuhou and Waioeka Knolls, during the winter. However, the distribution of catches 
and high catch rates was variable. 

Clark et al. (2000b) commented that it was uncertain whether orange mughy migrate freely 
throughout the Bay of Plenty, or have an Hni ty  with specific sites. They noted that high catch rates 
did not occur on Mercury-Colville, Aldermen, and White Island grounds at the same time, although 
the distribution of fishing effort was inconsistent. The temporal distribution of catch and effort was 
examined for the three main regions in the Bay of Plenty. Catch of individual trawls throughout the 
fishing year is plotted in Figure 7. During 1997-98 trawls were carried out in the three areas over 
much of the year, with occasional high catch rates in October on Mercury-Colville, and in late June- 
early July in the Aldermen region. There was no fishing on the White Island seamounts during June. 
In 1998-99 there were sporadic catches on Mercury-ColvilIe in late May to early JuIy, smalI catches 
off the Alderinens, and large catches taken off White Island in mid-late June. During 1999-2000 there 
were large catches reported from Mercury-Colville and White Island areas at similar times in June. 
Good catches were recorded in 2000-01 in mid June in the Aldermen and White Island regions. In 
both 1998-99 and 1999-2000 catches of spawning fish were taken at about the same time from the 
Mercury-Colville and White Island fishing grounds, and during 2000-01 from Aldermen and White 
Island areas. They are most likely separate spawning grounds, and although the extent of interaction 
between fish in different areas is unknown, it is not a "one-or-the-other" situation, and doesn't support 
the notion of a single stock of "roving" fish. 

Catch levels outside winter on the White Island seamounts were generally low, in contrast to the 
Mercury-Colville fishery, where large catches have often occurred (from September to January). 
Although fish distribution over seamounts is dynamic, this may indicate that the amount of resident 
fish in the White Island seamount stock is small, and that dispersal of the spawning fish is away from 
the immediate cluster of features around Nukuhou Knoll. 





2.3 Mid-east coast fisheries (ORH 2 4  ORH 28, and ORH 3A) 

The fisheries in ORH 2A South (the part of ORH 2A south of 38" 23' S), ORH 2B (Wairarapa), and 
ORH 3A (Kaikoura) form what has been known since 1995 as the mideast coast (MEC) stock The 
northern part of ORH 2A (ORH 2A North) is referred to as the East Cape (EC) stock. Before 1995 
these fisheries were assessed together as part of the "Cape Runaway to Banks Peninsula" stock (ORH 
2A, 2B, 3A). Since the 1994-95 fishing year an agreement has been in place between quota holders 
and the Minister of Fisheries that ORH 2A be split into two, with separate catch limits for each area. 
In the 199697 fishing year the EC fishery itself was split, with separate catch limits set for the East 
Cape hills and an exploratory area comprising the remainder of ORH 2A North, north of a line at 
37" S. This report examines catch and effort of orange roughy in each QMA or subarea separately, 
and in the EC and MEC stocks as a whole. This report updates work done by Anderson (2001a) but is 
expanded to include the ORH2A North fishery which was previously summarised elsewhere 
(Anderson 2001b) and considers one more year of data. The report focuses on data from the more 
detailed TCEPR f o m .  

2.3.1 TACCs, catches, and catch limits 

The first reported landings in this region were in 1981-82 with the development of the Wairarapa 
(ORH 2B) fishery. The fishery rapidly spread both south and north to Kaikoura (ORH 3A) and the 
Ritchie Banks (ORH 2A), and catches rose rapidly, peaking at about 9OCQ-10 000 t between 1987-88 
and 1992-93. The fishery extended further during the 1993-94 fahiig year with the development of 
the East Cape hills fishery in ORH 2A (EC). Up until the 1999-2000 fishing year annual landings in 
the EC fahery ranged from 1500 to 3400 t, with very little of the catch coming from outside the East 
Cape hills area. Landings in both the EC and MEC fisheries declined recently and there were a series 
of reductions in the TACCs in each QMA. The catch limits for the MEC and EC stocks in the 
200041 fshiig year were 1500 t and 200 t respectively (Tables 4,5). 

Table 4: Reported landings (t) and TACs (t) by QMA for the fishing years 1981-82 to 2000-01. 

ORH 2A (S) ORH 2B ORH 3A MEC ALL 
Fishing year Landings TAC Landings TAC Landings TAC Landings TAC 

* MAF data, t FSU data, Z QMS data, B Included in QMA 3B TAC.. #Ppratcd h m  ORMC figures far ORH 2AN 
and ORH ZAS, to QMS data for ORH 7.A. 
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Table 5: Total landings for the East Cape h i b  and exploratory areas of the EC stock. Total landings data 
from Annala et aL (2000) (1993-94 to 1998-99) and from data supplied by the Orange Roughy 
Management Company Kited ,  pro-rated to QMS data for ORH 2A, for 1999-2000 and 2000-01. Catch 
Limits in parentheses. NA, no area split. 

Total landings (t) 
Fishing year All EC East Cape hills Exploratory area 

3 437 (none) 
2 921 (3 000) 
3 235 (3 000) 
2 491 (3 000) 
2 411 (3 000) 
1 901 (2 500) 
1 456 (2 500) 
302 (200) 

2.3.2 Distribution of catch and effort 

The total estimated catch and effort by fishing year, and the proportion of reported landings represented 
in the catch-effort data, are given in Tables 6 and 7. Since 1993-94, T(SEPR records for both EC and 
MEC have provided data covering between 75% and 97% of the total landings. The number of vesseyl 
days per year in MEC has shown considerable variation, with the highest levels of effort coming in thc: 
early 1990s, and a general reduction in the following years. The effort (number of vessel days) in this 
fishery in 2000-01 was the lowest since the beginning of the fishery. In the EC fishstock effort remained 
relatively constant until 20W-01 when vessel days dropped considerably, in line with the catch limit 
reduction. 

Table 6: Vessel-days and estimated catch (t) by data type for the MEC stock for the fishing years 1982-83 
to 2000-01. 

Fishing 
year 

1982-83 
1983-84 
1984-85 
1985-86 
1986-87 
1987-88 
1988-89 
1989-90 
1990-91 
1991-92 
1992-93 
1993-94 
1994-95 
1995-96 
1996-97 
1997-98 
1998-99 
1999-00 
20'33-01 

Vessel 
days 

94 
544 

1 256 
1093 
868 
837 
151 
991 

1009 
1319 
1573 
1 625 
1 436 
568 
728 
847 

1 124 
877 
488 

Total Estimated 
estimated Total estimated CELR 

catch as % of landings catch 

0 
747 

2211 
2 502 
2 522 
2 145 
197 

3 352 
2 348 
1621 
1282 
507 
614 
105 
131 
170 
252 
233 
84 

Estimated 
TCEPR Estimated TCEPR 

catch as % of landings 



Table 7: Vessel-days and estimated catch (t) by data type for the EC stock for the fishing years 1993-94 to 
2000-2001. 

Total Estimated Estimated 
Fishing Vessel estimated Total estimated CELR TCEPR Estimated TCEPR 
year days catch as % of landings catch catch as % of landings 

1993-94 
1994-95 
1995-96 
1996-97 
1997-98 
1998-99 
1999-00 
2000-01 
' Estimated 

The distribution of effort (percent of tows) and catch rate (tonnedtow) is shown by month and fishing 
year for each fishery in Tables 8 to 15. In ORH 2A South fshing has taken place in most months in most 
years and although effort and catch rates have generally been greatest in June, seasonal fishing patterns 
have varied from year to year (Table 8). In 1997-98, for example, most of the fishing took place early in 
the season with almost 90% of the tows made before June. Catch rates have been as high as 4 or 5 Vtow 
in June in some years and have occasionally been over 3 tkow in October and July (Table 9). 

In ORH 2B most of the fishing has taken place between October and May, and in September, with 
vessels generally absent from this fishery during the main spawning period of the larger fisheries Fable 
10). Fishing is well spread out over the first eight months of the fishing year, although effort has been 
generally low in December. Catch rates have been in the order of 0.5 to 1.5 Utow in most months, but 
have been 3.0 t/tow or more occasionally in January, May, June, and August (Table 11). 

The pattern of fshing in ORH 3A is similar to that in ORH 2B with most tows before June in each year 
(Table 12). Over the last eight years'the effort in this fishery has contracted steadily into the early part of 
the fishing year. Fishing was fairly evenly spread over the year in 1993-94 and 1994-95, but in the last 
two years more than 80% of the tows have taken place before the end of February. This compressing of 
the season is also evident in ORH ZB, but is less pronounced. Monthly catch rates have generally been a 
little higher in ORH 3A than in ORH ZB, with those in October to January generally at about 1-2 tltow. 
Catch rates in the following four months are lower, about 0.5-1.5 Vtow, and variable and often high with 
low effort in the orange roughy spawning months and later Fable 13). 

In ORH2.4 North the distribution of effort was spread over all months in most years with no 
consistent pattern in the fmt  six months of the year (Table 14). There is an emphasis in most years, 
however, in May and June and effort generally dropped off after then in each fishing year. Effort has 
become more concentrated into May and June over time with 68% of tows in 200C-01 made in this 
period. Catch rates were generally highest in the spawning season (June especially, and July) 
particularly before the 1997-98 fishing year. After this time, catch rates in those months were similar 
to other times of the year (Table 15). The pattern of catch rates outside the spawning period was 
variable, with over 3 t/tow achieved occasionally in October, February, May, and August. 



TabIe 8: Percent of tows by month for ORE 2A South for the fihing years 1993-94 to 2000-01. 

Fishing 
Year 
1993-94 
1994-95 
1995-96 
199697 
1997-98 
1998-99 
1999-00 
2000-01 

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

3 6 7 13 7 9 15 11 23 3 1 1 1593 
3 8 0 2 0 3 4 8 39 15 6 12 1687 
2 6 5 4 4 9 1 5 1 8 1 8 1 2  6 2 481 
6 6 2 7 4 3 6 3 0 1 8  8 1 8  556 

21 13 2 3 1 8 . 1 5  9 8 5 0 0 6 1124 
7 5 3 21 12 5 12 12 10 4 3 5 1625 

16 7 3 8 7 5 7 12 12 12 4 5 1404 
6 8 2 8 4 1 2 1 2 2 0 2 4  2 0 1 702 

Table 9: Catch rates (tomesftow) by month for ORH 2A South for the fishing years 1993-94 to 2000-01; 
-, no data. 

Fishing 
year 
1993-94 
1994-95 
1995-96 
1996-97 
1997-98 
1998-99 
1999-00 
2 m 1  

Oct Nov Dec Jan Feb Mar Apr May Jm J d  Aug Sep 
1.1 2.1 2.2 1.8 1.1 2.0 1.2 1.1 2.7 3.2 0.5 0.4 
0.8 1.3 0.5 0.9 0.5 1.1 1.1 1.5 1.8 0.9 1.1 1.9 
3.0 0.7 0.4 0.6 1.0 0.8 0.8 1.4' 4.5 1.9 0.7 1.0 
2.2 0.7 1.1 1.6 2.4 1.3 0.8 1.6 4.6 1.4 0.4 1.2 
1.0 0.4 0.7 0.8 1.3 1.8 0.6 0.5 5.8 - 0.6 0.5 
2.0 0.7 0.9 0.8 0.8 0.6 0.6 0.4 0.9 1.6 0.8 0.6 
1.4 0.6 0 5  0.5 1.1 2.0 - 1.3 1.3 . 1.2 0.6 0.4.  0.7 
3.7 1.1 1.1 1.3 0.9 0.6 1.1 0.6 2.5 4.1 - 0.1 

Table 10: Percent of tows by month for ORH 2B for the fishing years 1993-94 to 2000-01. 

Oct Nov D e c  Jan Feb Mar Apr May 
8 9 7 16 20 1 1 . 1 4  5 

15 9 8 15 5 10 7 12 
16 7 4 14 7 12 18 8 
18 11 10 11 10 6 9 15 
20 10 4 23 18 12 11 3 
13 11 8 24 19 10 11 3 
14 12 5 6 19 15 7 6 
17 21 4 15 10 0 5 9 

Jun Jul Aug Sep 
4 1 2 3  
3 1 4 1 1  
4 3 3 3  
0 0 0 1 0  
0 0 0 0  
0 0 0 1  
3 0 6 7  
3 0 0 1 5  

Total 
tows 
804 
767 
304 
204 
260 
238 
236 
191 

Table 11: Catch rates (tomesftow) by month for ORE 2B for the fishing years 199S94 to 2000-01; 
-, no data. 

Fishing 
Year 
1993-94 
1994-95 
1995-96 
199697 
1997-98 
1998-99 
1999-00 
2ooc-01 

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep 
1.2 1.6 1.1 1.2 1.9 1.1 1.3 0.8 4.6 2.6 1.2 1.0 
1.7 0.7 0.9 1.1 0 . 5 0 . 6  0.5 1.6 1.2 0.0 2.3 1.0 
1.4 0.3 0.9 0.3 0.6 0.4 0.5 0.3 0.9 1.4 0 . 4  1.3 
0.7 1.3 0.7 3.0 0.9 0.2 0.7 1.0 - - - 2.2 
0.5 0.3 0.4 1.0 0.7 1.3 0.6 1.0 - - - - 
0.9 1.3 0.9 0.9 1.0 0.3 0.7 4.9 - - - 0.2 
1.3 0.9 0.5 0.3 0.7 0.6 0.5 1.2 0.2 - 3.4 0.2 
1.4 1.4 0.7 0.4 0.8 - 0.1 0.3 1.2 - - 0.3 



Table 12. Percent of tows by month for ORE 3A for the fishing years 1993-94 to 2000-01. 

Fishing 
Yea 
1993-94 
1994-95 
1995-96 
'1996-97 
1997-98 
1998-99 
1999-00 
2000-01 

Oct Nov Dec Jan Feb Mar Apr May 
8 5 2 9 1 0  9 1 0 1 4  
15 12 11 8 9 14 9 6 
12 7 14 22 7 15 11 5 
21 18 5 4 3 15 19 4 
18 14 19 22 8 4 6 6 
36 8 1 9 1 2  7 3 9 4 
32 15 12 11 14 5 3 4 
19 13 24 20 5 5 3 2 

Jun Jul Aug Sep 
6 2 7 1 6  
2 1 5 1 0  
2 0 4 0  
5 0 0 4  
0 1 0 1  
1 0 0 1  
2 1 0 3  
6 0 .  0 3 

Total 
tows 
15 
125 
327 
978 
617 
562 
283 
610 

Table 13: Catch rates (tomedtow) by month for ORH 3A for the fishing years 1993-94 to 2000-01; 
-, no data. 

Fishing' 
yea 
1993-94 
1994-95 
1995-96 
1996-97 
1997-98 
1998-99 
1999-00 
2000-01 

Oct Nov Dec Jan Feb Mar Apr 
1.9 1.0 3.9 1.6 1.0 1.2 1.3 
1.0 1.0 0.5 2.1 1.0 1.0 ' 0.9 
1.1 1.2 1.6 1.5 0.8 1.0 0.7 
1.2 0.9 1.3 0.5 0.1 0.5 1.2 
1.5 1.2 1.2 0.8 0.5 0.5 0.8 
1.8 1.0 1.2 0.3 0.8 0.1 1.1 
1.4 2.2 0.7 1.2 1.6 0.6 0.1 
3.4 0.4 1.3 1.8 0.4 1.5 0.1 

Jun Jul 
1.2 1.3 
3.6 2.7 
1.7 4.5 
0.9 8.2 
0.0 1.8 
0.0 0.0 
0.0 0.0 
1.3 - 

Table 14: Percent of tows by month for ORII 2A North for the fishing years 1993-94 to 2000-01. 

Fishing 
Yea 
1993-94 
1994-95 
1995-96 
1996-97 
1997-98 
1998-99 
1999-00 
200041 

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep 
4 0 10 3 9 13 13 12 15 15 2 4 
6 4 8 1 2 1 4  9 1 5 2 9  2 0 1 0  
11 8 9 1 1  8 1 1 1 2 1 8  7 2 1 2  
1 2 1 7 1 1  3 5 8 7 1 5 1 0  7 2 3 
9 3 5 2 8 1 2 1 0 1 5 3 0  5 0 0 
3 3 2 5 3 6 7 1 8 3 5 9 4 6  
9 5  1 3 6 1 3 1 4 3 0 1 4 8 9  
3 1 2 0 0 4 7 5 3 5 3 3 2 0 0  

Total 
tows 
527 
1212 
1023 
829 
1439 
1110 
749 
188 

Table 15: Catch rates (tomesltow) by month for ORH 2A North for the fishing years 1993-94 to 200041; 
-, no data. 

Fishing 
Yea 
1993-94 
1994-95 
1995-96 
1996-97 
1997-98 
1998-99 
1999-00 
2000-01 

Oct Nov Dec Jan, Feb Mar Apr May Jun Jul Aug Sep 
1.6 NA 2.6 1.4 2.1' 0.5 2.5 0.7 19.7 8.9 4.9 2.7 
1.9 2.5 2.6 1.7 3.5 1.2 1.5 1.9 12.6 8.1 1.4 0.2 
3.3 2.1 1.4 1.6 1.8 1.0 1.0 4.0 11.5 2.5 0.5 1.4 
3.1 1.6 0.9 0.8 0.6 0.7 1.2 2.2 10.2 0.4 0.1 0.2 
1.2 1.2 2.4 0.4 1.0 0.5 0.7 0.9 2.1 1.1 - 3.0 
1.2 1.5 1.3 1.6 1.2 1.8 1.2 1.0 1.9 2.1 0.6 1.4 
1.0 0.9 0.1 2.0 0.6 2.4 0.8 1.4 3.5 1.4 0.5 0.8 
0.0 1.3 - - 1.0 2.0 3.9 1.2 1.7 1.8 - - 



Unstandardised CPUE (total catch (t)/total number of tows and total catch (t)/total hours towed) for 
fisheries within the MEC stock is given by fishing year (last eight years) and QMA in Table 16. Effort in, 
ORH 2A South was variable during this time, usually 1100 to 1600 towslyear, but much lower in 1995- 
96 and 1996-97, and coincident with a decrease in the catch limit was reduced to 702 tows in 200041. 
Unstandardised CPUE was variable with a peak in 199&97 and generally lower values in the second. 
half of this period. Effort was more consistent in ORH 2B in the last six years, generally between 200 
and 300 tows per year. Unstandardised CPUE was also steady during this time ranging between 0.7 andl 
1.0 tondtow. In ORH 3A effort steadily declined since 1993-94 and is now around 20% of the level of 
7 to 8 years ago. Unstandardised CPUE has remained relatively steady at 1.0 to 1.7 tonnedtow since 
1993-94. CPUE (tonndtow but not tonneshour towed) for the most recent year is the highest annual 
value since before 1993-94. CPUE (bath tonnesltow and tonnedhour) in the MEC as a whole has shown 
no trend in the last eight years, while effort has fluctuated from a high of 3679 tows in 1993-94 to a lour 
of 1 114 tows in 2000-01 (Table 16). 

! Table 16: Catch (t), number of tows (n), CPUE (Utow and tmour) by year and QMA for the MEC stock 

Eishing 
Year ORH 2A South ORH 2B . ORH 3A All MEG 

t n t/t t/h t n t l t t h  t n t / t V h  t n t/t th 

Unstandardised B U E  (total catch (t)/total number of tows and total catch (t)ltotal hours towed) for sub- 
areas of the EC stock is given by year in Table 17. The subareas represent three distinct geographical 
areas of the ORH 2A North fishery, with distinct fishing histories, as described and defined by Anderson 
(2000). In the MAIN area, from where most of the catch came from in the early years of this fishery, 
catch, effort, and CPUE all declined steadily since the development of the fishety in 1993-94. Effort and 
catch dropped dramatically in 2000-01 as.a result of the major cut in the catch limit. Most of the catch 
from area NORTH came from the three years 1996-97 to 1998-99, and although catches dropped 
considerably in each of the last three years, CPUE has remained relatively steady between 1.0 and 1.8. 
tomedtow (or 1.5 to 2.4 to~eshour). Most of the catch from ORH 2A North in the last four years has 
come from area OTHER. CPUE has varied, but in the last three years has been higher than in MAIN. ![n 
1999-2000 and 2000-01 CPUE was the highest since 1995-96. 

I Table 17: Cat& (t), number of tows (n), CPUE (tltow and thoor) by year and sub-area 

Fishing - 
year MAIN NORTH OTHER A ~ I  EC 

t n V t V h  t n t / t t / h  t n t / t t f n  t n t/t Vh 



8 shows unstandardised CPUE plotted against year for each QMA within MEC and for MEC 
overall. Catch rates (tonnedhow and tonnes/tow) were higher in ORH 2A South than in the other two 
QMAs in all years since the development of that fishery in the mid 1980s, except for the last two years. 
Catch rates (tonneskow) in ORH 3A increased steadily from a low in 1996-97 to be greater than the 
other two areas in 2000-01 at about 1.7, while tonnedhow remained fairly constant over this lime. 
Conversely, catch rates in ORH 2B were generally lower than in the other QMAs but have remained 
steady over the last six years and are now at a similar level to ORH 2A South. In MEC overall, catch 
rates (both measures) declined from a peak in the late 1980s at fmt rapidly, then more gradually since 
1994-95. The last two years have seen small increases in unstandardised B U E  in MEC. 

Figure 9 shows unstandardised B U E  plotted' against year for each sub-area within EC and for EC 
overall. Initially CPUE was greatest in area MAIN followed by NORTH then by OTHER with each area 
showing a sharp decline in both tom&our and tonneshow between 1995-96 and 1997-98. Since then 
catch rates have steadily increased in OTHER and been variable in the other two areas. For EC as a 
whole CPUE (both measures) has increased slightly since 1997-98 but shown a slight decline in ' 

200M)l. 

The fleet composition of these fisheries is summarised in Table 18 and Figures 10 and 11. Between 
1993-94 and 1999-2000 the number of vessels operating in the ORH 2A North fishery remained 
stable at between 15 and 17. The fleet size was reduced by a third in the 2000-01 season, probably 
because of the lower catch limit available. In ORH 2A South the fleet size was high early in the 
1990s. reaching a maximum of 32 in 1994-95, and has fluctuated between 15 and 23 vessels since 
then. The fleet size in 2OCO-01 is the lowest since before 1990-91. In ORH 2B the fleet size is also 
down in the last two years but has remained between 10 and 18 vessels per year for the last 11 years. 
The annual fleet size increased during the 1990s in ORH 3A, but dropped ftom 21 to 16 vessels in 
2000-01. 

Figure 10 indicates a subtle change in the spread of effort among the vessels operating in the ORH 2A 
fisheries. In ORH 2A North there has been a tendency in the last few years for more tows to be made 
by vessels of about 300400 t, with fewer tows by smaller vessels. The largest vessels to operate in 
this fishety were a little over 800 t. In ORH 2A South there is also less of a spread of vessel sizes in 
t& last five fishing years than in earlier years, and a fairly stable pattern of vessel sizes has emerged. 
Like ORH 2A North most tows are made by vessels of about 300 to 400 t, but a signifcant fraction of 
tows is also made by vessels under 200 t. . . 

Figure 11 indicates little change in fleet composition over time in the ORH 2B and ORH 3A fisheries 
until the last four or five years, when most tows were carried out by vessels of about 300 to 400 t. A 
few larger vessels have had an influence in these fisheries also in the last six years. 

Table 18: Number of vessels operating in each fishery, by year. Based on TCEPR and CELR records. 

Fishery 
Fishing year ORH2A(N) ORH2A(S) ORH2B ORH3A MEC ALL 
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Figure 8: Orange roughy catch rates in the MEC stock and subareas, for the years 1984-85 to 2000-01. 
Top panel, tonne5 per hour; bottom panel, tomes per tow. 



Figure 9: Orange roughy catch rates in the EC stock and sub-areas, for the years 1993-94 to 2000-01. 
Top panel, tomes per hour; bottom panel, tomes per tow. 



Fishing year 

Figure 10: Distribution of vessel sizes (gross registered tonnage) in each year of the ORH 2A North (top) 
and ORH 2A South (hottorn) fisheries. The density plots are fitted to vessel tonnage values from every 
tow record in each year. A few larger vessels (mostly about 1500 t) fished occasionally in the ORH :!A 
South fishery in 1985-86 and 1990-91, but for clarity these are not shown. 





The geographical distribution of catch rates (tltow) is presented for each year since 1993-94 in Figure; 
12. The fishery in ORH 2A North developed initially on one main seamount in 1993-94 and in the 
following year expanded on to hills north and south of this. In 1995-96 the fishery expanded further to' 
include a ridge directly north of East Cape, and over the last five years the distribution of fishing effort 
has remained fairly constant over these known features. Large catches (over 20 t) were recorded in. 
each year, with the highest estimated catch per tow varying from 81 tin 1993-94 to 23 t in  200041. 

South of ORH 2A North the distribution of effort remained fairly constant during this time, with tow 
positions tracking the 1000 m contour along almost the entire extent of the three QMAs. There is, 
however, a section of plostly unfished grounds centred at about the latitude of Cape Turnagain, providing 
a natural separation between the ORH 2A South and ORH 2B fisheries. The last three fishing years has 
seen an increase in fishing effort in the northern half of this unfished section, in the southern part of 
ORH 2A South, reducing its extent. In 2 0 0 1  in particular, some large catches were made in the area 
just north of Cape Turnagain (Figure 12). The distribution of fishing effort is more continuous around the 
boundary between the ORH 2B and ORH 3A fisheries, with no clear break in the fishery between 
Castlepoint and Kaikoura. In ORH 2A South in 2 0 0 1  catches of more than 20 t occurred in only fivt: 
tows, and in a single tow in both ORH 2B and ORH 3A. 

Unstandardised orange roughy catch rate profiles for the MEC fishery since 1993-94 are shown in 
Figure 13a These profiles are constructed from daily catch totals to which a smoothed line is fitted. The 
highest catch rates (tlday) were achieved in most years during June and July. The profiles indicate that 
mean catch rates of up to 6 tomes per day were sustained for shoa periods during June and July in thlz 
mid 1990s. Since this time, however, the profiles have remained flatter during this period. In 1999-200C1, 
especially, there was no indication of increased catch rates during these months. In 1994-95 the number 
of tows in June and July in ORH 2A South was several times greater than in any other year in this period, 
and may partially explain the reduced catch rates in that year. 

Catch rate profiles for the EC fishery are shown in Figure 13b. As in the MEC fishery, the highest 
catch rates in each year were achieved during the winter (mostly June and July), but high catch rate; 
were aIso achieved at other (variable) times of the year. Lower catch rates can be seen in the last fouir 
years compared to the fust four, particularly during the spawning months, although a few spikes in 
catch rates ca i~  be seen at times in the last two years. 

Catch profiles of orange roughy by latitude are shown in Figure 14 to describe changes in the 
geographical distribution of the total catch in each year. This fig&e was produced by summing annual 
catches of orange roughy over each 0.1 degree of latitude and fitting a smoothed line to the values. In 
ORH 2A ~ o a h t t h e  spkad of the fishery north and south of the ma& spawning hill can clearly be seen 
in the shape of the profiles, with a varying emphasis on different features through the peak years of 
the fishery, followed by generally lower catch totals in each latitude band in'the last two years. In th,: 
MEC stock, catches were distributed throughout the entire latitudinal range in the fust few years. The 
development of the Ritchie Banks fishery can be seen from the increasing catches in ORH 2.4 South 
around 40" S in the late 1980s and early 1990s, followed by a flattening of the profiles in recent years. 
The spikes in the plots are at similar latitudes in each year, representing a reliance in this fishery on 
three general areas; Tolaga Hill, Ritchie Hill, and the large southern area (Rock Garden, T i ' s  Bank'). 
The catch is spread more evenly over the ORH 2A South fishery in 2000-01, and includes new 
grounds in the south. In ORH 3A the profiles show no strong latitudinal focus of catches across years, 
but indicate a similar level of catches from one year to the next until the mid 1990s where the profiles 
flatten out considerably. The profiles in ORH 2B show a similar flattening out over the last six or 
seven years. 



Figure 12: Catch (t) per tow in the EC and MEC fish stocks for the fishing years 1993-94 to 1996-97. 



Figure 12 (cont): Catch (t) per tow in the EC and MEC &h stocks for the 6shing years 1997-98 to 
2000-01. 



Figure 13a: Unstandardised CPUE (May) profiles by year in the MEC 'shery during the last eight 
Ghing years. Mean catch rates were calculated for each day and a smoothed fit applied to the points. The 
vertical lines indicate the JuneIJuly spawning period. 



2000-2001 

A/lA-,--- : : - 
O d  Nov Doc Jan Feb Mar Apr May Jun Jul Aug S e p  ' 

Figure 13b: Unstandardised CPUE ( t h y )  profiles by year for orange roughy caught in the EC fishery. 
Mean catch rates were calculated for each day and a smoothed fit applied to the points. The vertical lines 
indicate the JundJuly spawning period, and the dashed line in the 1994-95 profile marks a period for 
which there were no data. 



Figure 14: Catch profdes by latitude for the EC and MEC fuheries since 1985-86. Catches were summed 
over each 0.1 degree of latitude and a smoothed l i e  fitted. 



2.3.3 Oreo catch 

Oreo bycatch (smooth oreo, SSO; black oreo, BOE; and spky oreo, SOR) was restricted to a few tens of 
tomes per year or less in ORH 2A South, and was neghgible in ORH 2A North (Table 19). Most of file. 
ore0 bycatch in these fisheries came from the more southern ORH 2B and ORH 3A QMAs. Bycatch of 
oreos in all of MEC declined from peaks in the mid 1980s and early' 1990s to a consistent level of 
between 100 and 200 t per year. These declines correspond approximately with patterns of f ~ h g  effort 
in the last ten years (see Table 16). 

Table 19: Oreo bycatch by area andtishing year 

Ore0 bycatch (t) 
ORHZA ORH2B ORH3A MEC EC 

S 
1980-81' 0 
1981-82' 0 
1982-83' 0 
1983-84' 0 
1984-85' 9 
1985-86' 12 
198647' 30 
1987-88' 4 
1988-89' 15 
1989-90' 14 
1990-91' 20 
1991-92* 15 
1992-93' 43 
1993-94' 27 
1994-95 17 
1995-96 3 
199697 6 
1997-98 11 
1998-99 6 
1999-00 19 
2000-01 12 
' TCEPR data only 



2.4 Chatham Rise and Southern fisheries (ORH 3B) 

The Quota Management Area ORH 3B extends from north of the Chatham Rise on the east coast of 
the South Island, south and west to encompass most of the southern region of the EEZ. For some 
years now the area has been subdivided at 46' S, which separates the Chatham Rise fisheries from 
those to the south. Although there are further subdivisions within these regions, the QMA is generally 
treated as two large &as. In this report we present firstly some combined total ORH 3B information, 
and then analyse Chatham Rise and Southern (i.e. south of 46"s) data as discrete fisheries. 

2.4.1 TACCs, catches, and catch limits during 2000-01 

Total catch in ORH 3B during 200041 was a little more than 9000 t (Table 20). which represented 
73% of the 12700 t quota. A similar level has occurred since 1996-97, after a steady decline from the 
early years of the fishery. Most catch in ORH 3B was from the Chatham Rise fisheries, with smaller 
but irnportaat catches taken in a number of fisheries of the Southern area (Table 20, Figure 15) 

Table 20: TACs and total catch (t) in ORH 3B - QMS values from Annala et 4. (2001) and TCEPR 
values from the dw-cdb database; scaling factor (= QMSRCEPR) applied to TCEPR values to give a 
breakdown by subarea. 

Fishing 
Yew 

199C-91 
1991-92 
1992-93 
199394 
1994-95 
1995-96 
1996-97 
1997-98 
199849 
1999-00 

ORH3B 
TAC 

23 787 
23 787 
21 300 
21 300 
14 000 
12 700 
12 700 
1 2  700 
12 700 
12 700 

ORH3B ORH3B 
QMS TCEPR 

Scaliig Southern 
factor area catch 

estimate 
1.077 886 
1.051 7086 
1.099 6001 
1.083 2 869 
1.074 2 975 
1.071 4932 
1.076 1651 
1.004 1260 
1.041 1094 
1.034 

Chatham 
Rise catch 

estimate 
20 623 
15 483 
14031 
14 020 
8 881 
7 647 
7 616 
8 321 
8 253 

Non-Chatham 
aud Southern 
area (WCW 

4 
662 

16 
60 
31 

-75 
9 

55 
20 

Figure 15: Catch rates in O H 3 B  for 1999-2000 and 2000-01; no attempt was made to remove obvious 
errors in tow positions. Source: MFiih catch and effort database. 
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In 1993 ORH 3B was divided into 'quasi' quota areas under an informal agreement between the 
M i s t e r  of Fisheries and the Orange Roughy Management Company: Northwest; a combined area 
comprising the spawning box, East Rise, South Rise, and Waitaki, an area of canyons to the southwest 
of the Chatham Rise; Puysegur; and a region comprising the Arrow Plateau northeast of the Chatham 
Rise, and the "Exploratory" area which includes all areas south of 46" S. Examining the catch by 
these areas pable 21) showed that in 2000-01 the Chatham Rise catch was overcaught and the 
ExploratoryIArrow Plateau area was under-caught. This has occurred since at least 1997-98. 

Table 21: Catch by quasi quota areas. 

*Estimated catch 
Area Quota 1997-98 1998-99 1999-00 2000-01 
Northwest 2250 2300 2600 2100 2500 
Spawning Box, East, South, Waitaki 4950 5700 4800 5700 5200 
hysegur 0 0 0 7 34 
Exploratory (46' S) +Arrow Plateau 5000 1600 2000 800 1500 

*Estimated kom tow by tow records, scaled up to declared catch, given to nearest 100 t 

2.4.2 Chatham Rise 

Catch and catch rates 

Combined catch from all areas on the Chatham Rise was stable over the seven years from 1995 until 
2001, following a prolonged period of declining catch and catch rates (Figure 16). After increasing 
from 1998, catch rates (average catch per tow and catch per vessel day) appeared to peak in 2000 and 
decline slightly in 2001. Average catch per tow was about 3 t and average catch per vessel-day was 
almost 15 t in 200041. There was some divergence in the two catch rates in 1999-2000 and 2000-01 
over earlier years. 

Catch (1 OM) t) Catch, rate 

- V-L"" $1, 

,Catch (1) per vessel day 

..... - .-..... _._.. .... ..._____. ...-.. .. ' 
\Catch (1) per tow x3 

Fishing year 

Figure 16: Catch and catch rates of orange roughy on the Chatham Rise. 

Note 
Catches were adjusted to the declared catch (fmm Qm totals); Only target fishing was used to provide catch 
rates; A vessel day was defined as at least one tow targeting ORH in a given day; Tomes per tow was scaled by 
3 to make it comparable with the axis scale for tonnes per vessel day. 





Examination of individual tow catch rates (tomes per tow) since 1986-87 further demonstrated the 
consistent contribution of East and Northwest Rise areas to the total catch 18). However, 
marked variations have occurred in each area. Catch rates in the Northwest were consistent from 
1986-87 to 1988-89, but underwent reduction until, in 1991-92, there was little return from the area. 
As was seen in Figure 17, catches increased in 1992-93, andwere reasonably consistentthereafter. A 
large proportion of this catch was from the hill complex at 180' @gwe 19), h o w n  as "the 180 
Hills", although there was also some further catch taken from the flat areas west of the 180 W s  in 
most years after 1993-94. 

Variations in catch rates in the Spawning Box are also evident in Figure 18. Rates were high from 
1986-87 to 1990-91, but decreased dramaticallywith its closure in 1992-93 and 1993-94. Low catch 
r a h  persisted after the closure until about 1995-96, with marked increases since 1996-97. The post- 
closure reduction in catch rates coincided with the introduction of reduced TACs for ORH 3B in 
1994-95 (see Table 20). 

Catch rates from the South Rise show low levels west of 180" over time. Ln 1986-87 and 1987-88 catch 
rates on the South Rise were highest from 180" to 176" W. Since then an eastwards migration of high. 
catch rate was apparent as new fisheries were discovered, until fishing became continuous between. 
South and East in about 1991-92. After 1993-94, catch rates were reduced with the decrease in TACs 
referred to above, and this continuity became less evident. 

Summaries from the main fishing locations 

The main areas of the Chatham Rise can be divided and examined as individual features or groups of 
spatially related features Uable 22). Of these, the 180 Hills, Smiths City, Andes, Big Chief, and the 
Spawning Box contribute the largest proportion to the total catch of the Chatham Rise. 

Table 22: Summary of the Chatham Rise fishery areas, their subareas, and main features. 

Main area 
Northwest 

Northeast 

South 

Subarea 
Hole 
180Hills 

Near 180 
Rats 
Spawning Box 
East 

East of 176O 

West of 176' 

Features 
Hole 
Graveyard 
Morgue 
Dead Ringer 
Near 180 
Flats 
Box 
Smiths City & neighbours 
Not Ti1 Sunday 
Andes 
Big Chief group 
New 94 W 
Condoms 
Paranoias 
Hill 95 
Amaltal P i  
Hegerville 
Mt Kiso 
Trevs 



Figure 18: Area reference map and catch rates of orange roughy on the Chatham Rise from 1986-87 to 
199293. 



Figure 18 (cont): Catch rates on the Chatham Rise from 1993-94 to 2000-01. 



Catches from the Andes have consistently been the highest of the four main seamount complexes 
since 1990-91, although catch rates have tended to decline (Figure 19). Catch rates in each of the: 
complexes showed considerable variation over time. There was an increase in catch rate for Big Chief 
in 2000-01, up to its highest level since 1992-93 (about 5 titow). 

+ - + Big Chief Box 
x .........- x s,,,Hhqs civ 
o - - - - 0  Andes 

Graveyard 

Fwhing year 

Flshing year 

Figure 19: Catches (upper plot) and unstandardised catch rates (lower plot) from four key seamount 
complexes of the Chatham Rise. 



Catch and unstandardised catch per unit effort for the main fishing locations have generally showed 
large reductions since the late 1980s-early 1990s (Table 23). Highest catches during this period were 
taken in the Spawning Box, with a peak of 20200 t taken in 1986-87 when effort was also highest. 
Catch rates at this time were high: 12.2 t/tow, which was exceeded in 1990-91 (12.6 Vtow), two years 
before closure of the Box, and in 1992-93 (14.9 tltow), the first year of the closure, but the latter is 
unreliable given the extremely low level of effort that year. 

Catches in these areas declined considerably over time. In 2000-01 all were about 1000 t or less. 
Some varied markedly from catches of the previous year (1999-2000): for the 180 Hills the catch was 
up by 40%; in Andes it was down by 50%, although this marked a return to previous levels after an 
unusually high year of 2000 t in 1999-2000; in Big Chief, catch was up by 60% to 1000 t. By 
contrast, Smiths City and the Spawning Box showed similar levels to the previous few years. 
Generally these variations are reflected in changes in the level of effort, so that catch rates remain 
reasonably similar. In the Spawning Box, however, there was an increase in effort for a reduction in 
catch. 

The bycatch fraction (of oreos relative to orange roughy) and its consistency between years varied 
betwe& these areas. In 180 Hills, Smiths City, Andes, and the Spawning Box it was consistent 
through the period examined, although the levels are different in each area. In Big Chief the pattern 
was different, with relatively high levels (70-140%) since 199S94. 

Table 23: Summaw statistics from the main Chatham Rise fishing locations. Note: catches are unadjusted 
(i.e., not sealed to the QMR total); 

- 

Area & Number of tows Number of tows Catch of ORH Catch of OEO ORH catch 
Fishing year targeting ORH 
180 Hills 
1992-93 296 
1993-94 355 
1994-95 356 
1995-96 351 
1996-97 242 
1997-98 304 
1998-99 186 
1999-00 238 
2000-01 299 
Smiths City and neighbours 
1990-91 624 
1991-92 219 
1992-93 79 
1993-94 109 
1994-95 346 
1995-96 141 
1996-97 163 
1997-98 142 
1998-99 269 
199953 211 
2000-01 191 
Andes 
1991-92 719 
1992-93 333 
1993-94 590 
1994-95 565 
1995-96 415 
1996-97 253 
1997-98 47 1 

targeting OEO 

0 
6 
6 
1 
3 
0 
2 

17 
0 

10 
0 
0 
1 
0 
0 
2 
0 
0 
0 
0 

15 
13 
9 
0 
2 
4 
0 

(ORH target) (ORH target) per tow (t) 
*Bycatch 

fraction 

0.12 
0.09 
0.09 
0.08 
0.11 
0.08 
0.09 
0.16 
0.10' 

0.15 
0.01 
0.07 
0.19 
0.19 
0.26 
0.23 
0.2 

0.1:; 
0.1:; 
0.22 

0.34 
0.2:; 
0.3 

0.32 
033 
0.69 
0.41 



Table 23-Continued 

Area & Number of tows Number of tows Catch of ORH Catch of OEO ORH catch 
Fishing  yea^ targeting ORH targeting OEO (ORH target) (ORH target) per tow (t) 

1998-99 
1999-00 
2000-01 
Big Chief 
1988-89 
1989-90 
1990-91 
1991-92 
1992-93 
1993-94 
1994-95 
1995-96 
1996-97 
1997-98 
1998-99 
1999-00 
2000-01 
Spawning 
Box 
1986-87 
1987-88 

*Bycatch 
fraction 

0.34 
0.33 
0.30 

0.11 
0.16 
0.2 

0.42 
0.62 
0.7 

0.79 
0.35 
0.7 

0.67 
0.82 
1.42 
0.73 

0 
. 0 
0 
0 

0.0;. 
0.01. 
NA 
NA 

0.01 
O.K! 
0.01 
0.02 
0.05 
0.02 
0.04 

* catch of OEO over catch of ORH from tows targeting ORH. 

2.4.3 The Southern ORH 38 Fisheries - south of 46' S 

In this section, previous analyses by Clark(1998), Harley (1999), andTaylor (2001) are updated. 

Six major fishing grounds have been identified in the southern area (Figure 20). 

w Puysegur Box. An area of small hills (e.g., Goomzy, Godiva, Malcolm's Monument, Acne) and 
drop-offs (e.g., Alistair's) within the boundary of 46' 00'47' 30' S and 165" 00'-166" 30' E. 
Aucklsnd Islands. A complex of small seamounts (e.g., Barbara Thomas, DSW, Jenny Shipley) 
northwest of the Auckland Islands within the boundary of 49" 50'-50" 20' S and 165" 40'-166," 
10' E. 



Antipodes. An area of small seamounts (e.g., Barbaras, Bob's knob) within the boundary of 
49' 00'-50" 30' S and 174" 00'-177" 00' E. Although the fishery has been termed "Antipodes" 
by the fshing industry, the position of the fishery is on the eastern margin of the E'ukaki Rise. 
Bounty Platform. An area of undulating bottom with numerous peaks and drop-offs on the 
slopes north of the Bounty Islands within the boundary of 46" 3.0'48' 00' S and 177' 30' E-180' 
00'. It is mainly a target oreo fishery, with the occasional large catch of orange roughy. 
Snares. A lxge elongated seamount (Bob's Gun) off the Snares Islands with two smaller features 
to the west, lying within the boundaries of 47' 45'48' 15' S and 164' 50'-166" 20' E. Snares is 
maidy an orso fishery. 
Macquarie Ridge. A long ridge southwest of Puysegur Bank lying south of 48O 30' S and west of 
165" 00' E. Macquarie Ridge is mainly an orso fishery. 

Figure 20: Geographical features of, and fisheries where orange rooghy are taken in, ORH 38 south (i.e., 
south of 46" S). Bmkea lines represent boundaries of the fisheries defined by Clark (1998), and the 200 rn 
and 1000 m depth contours. 

A number of tows were camed out south of 53" S along the 1000 m contour line in 1997-98, but little 
or no orange roughy was taken. Fishing was almost uon-existent in 1998-99 (three tows) and 
1999-2000 (five tows), and no orange roughy was taken. Voluntary closure of the Puysegur fishery by 
The Orange Roughy Management Company resulted in zero catch of orange roughy during 1997-98 
and 1998-99. In 1999-2000 5 t were taken as bycatch of oreo target fishing. No other information for 
this region is presented here. In 2000-01 some catch was taken off Fiordland (see Figure 15). which 
represented a notable increase in catch outside the Chatham Rise and Southern fsheries (Table 20). 



Auckland Islands 

Fishing activity in the Auckland Islands fishery began in 1992-93 (Table 24). Annual catches in each 
of the fmt  two years totalled about 200 t. They peaked in 1994-95 when over 1200 t were caught, 
declined to 135 t in 1996-97, increased in 1997-98 and 1998-99 to 372 and 552 t respectively, 
decreased again in 1999-00 to 232, and further in 2000-01 to 83 t. The mean catch per tow increased 
fiom 1996-97 when it was 1.1 t, remained stable at a little more than 2 t for 1997-98 and 1998-99, 
but dropped to 1.1 t in 1999-2000 and further to 0.9 in 200041. This was much Iess than the 4.7 t in 
1992-93 (Table 24). 

Table 24: Reported catches (t) of orange roughy (ORH, scaled from TCEPR values by the factor in Table 
20), oreo (OEO = BOE+SSO+OEO), total number of tows that targeted or caught either O& or OEO 
(Ntows), and the number of tows declared as targeting ORH (Norh), by area and fishing year. 

AreaWear 
Aucldand Is 
1992-93 
1993-94 
1994-95 
1995-96 
1996-97 
1997-98 
1998-99 
1999-00 
2000-01 
Antipodes 
1995-96 
1996-97 
1997-98 
1998-99 
1999-00 
2000-01 
Bounty PIatForm 
1990-91 
1991-92 
1992-93 
1993-94 
1994-95 
1995-96 
1996-97 
1997-98 
1998-99 
1995LOo 
2000-01 - - 

Macquarie Ridge 
1990-91 

ORH OEO Ntows Norh 

20 
154 
178 , 

239 
109 
187 
219 
132 
68 

302 
595 
169 
59 
28 
7 

1 
0 
0 
0 
5 
36 
14 

111 
169 
68 
55 

7 
0 
27 
13 
1 
65 
69 
42 
31 
24 
142 



Table 24 - 
AceaNear 
Pussegar 
1990-91 
1991-92 
1992-93 
1993-94 
1994-95 
1995-96 
1996-97 
1997-98 
199X-99 
I99P-00 
2 w 1  
Snares 
1990-91 
1991-92 
1992-93 
1993-94 
1994-95 
1995-96 
1996-97 
1997-98 
1998-99 
1999-00 
2 m 1  
Other 
1990-91 
1991-92 
1992-93 
1993-94 
1994-95 
1995-96 
199697 
1997-98 
1998-99 
1999-00 
200(F01 

continued 
ORH ORHsc OEO Ntows 

288 
645 
778 

1280 
205 
355 
234 

4 
11 
84 
33 

24 
22 

395 
401 
63 

142 
151 
160 
210 
168 
141 

210 
98 

127 
68 

132 
293 
533 
402 
682 

1207 
1 047 

Norh 

The number of vessels in the fishery was low (Table 25) with an annual average of about four. Catch 
in the first two fishing years was dominated by large vessels, but in 1995-96 there. was one large 
vessel (i.e.; over 1000 t) and five small (i.e., under 1000 t), and the latter took most of the catch. Since 
then numbers of each vessel class have been about even at two or three vessels except in 2000-01 
when only large vessels were present. Generally, unstandardised catch rate was higher for large 
vessels throughout the time series of the fishery. 

~e ta i led  analyses of commercial catch and effort data to monitor the state of the fishery are limited. 
because the number and size of vessels, number of tows, and level of catch has varied between years,, 
Clark (1998) suggested that catch rates of small vessels may provide the most comparable: 
unstandardised CPUE over time. This series indicates increases during 1997-98 and 1998-99 from a 
minimum in 1996-97, to a level about 75% of the peak catch rate in 1994-95; there were not enough 
data for estimates in 1999-2000 and 2000-01. Mean catch per tow from large vessels increased 
markedly in 1997-98, declined slightly in 1998-99 and further in 1999-2000 and 2000-01. 



The proportion of tows with zero catch recorded has been high at times. The level for all vessels 
increased steadily from 1994-95 and declined slightly in 200041. The proportion of zeros was 
generally similar for both vessel types in most years. 

Table 25: Summarised catch and effort data for the Auckland Islands ORE fishery for all vessels, and 
large (> 1000 t) and small (< 1000 t) vessels respectively. Only vessels that performed more than five tows 
per year that targeted or caught ORH were included, -, no data or fewer than 3 vessels. 

All vessels 
ORH catch (t) 
Number of vessels 
Number of tows 
Mean tow duration (hr) 
Mean catch per tow (t) 
Proportion zero catch tows 
Large vessels 
ORH catch (t) 
Number of vessels 
Number of tows 
Mean tow duration Q 
Mean catch per tow ( t )  
Proportion zero catch tows 
Small vessels 
ORH catch (t) 
Number of vessels 
Number of tows 
Mean tow duration (hr) 
Mean catch per tow (t) 
Proportion zero catch tows 

All vessels 
ORH catch (t) 
Number of vessels 
Number of tows 
Mean tow duration (bs) 
Mean catch per tow (t) 
Proportion zero catch tows 
Large vessels 
ORH catch (t) 
Number of vessels 
Number of tows 
Mean tow duration (hr) 
Mean catch per tow (t) 
Proportion zero catch tows 
Small vessels 
ORH catch (t) 
Number of vessels 
Number of tows 
Mean tow duration (hr) 
Mean catch per tow (t) 
Proportion zero catch tows 

The distribution of catch between seamounts has varied among years (Figure 21). The fishery initially 
focused on a group close together in the north. In 1994-95 a new feature to the south gave several 
large catches. In 1996-97 most catch was taken from the northern seamounts, but the catches were 
more evenly spread across the northern and southern ones during 1997-98, 1998-99,1999-2000, and 
200(M1. Catch rates were very low in 2000-01. 



Figure 21: Relative spatial distribution of catch and effort in the Auckland Islands fisherg for the fishing 
years 1992-93 to 2000-01. Circle size is proportional to catch. 

Fishing occurred almost entirely in spring-summer and therefore outside the winter spawning season. 
This may reflect fishing timetables for the vessels involved in the fishery, as data from research 
surveys suggest that orange roughy do spawn in the region. Most of the catch and effort occurred in 
the fust six months of the fishing year in most years until 1997-98 (Figure 22) and changed in 1998- 
99 when fishing continued in all months post-December throughout the remainder of the year. In 
1999-2000 fishing was also spread throughout the year, but effort was patchy with little or no fishing 
in January, Feb~ary ,  April, and July. In 2000-01 effort was at its lowest throughout the time series 
with only low levels of catch taken, in December-Febmary and September. 



Figure 22: Catch @am) and effort Ojrokeu tine) by month for the Auckland klands orange roughy 
fishery for the fishing years 1992-93 to 2000-01. 

Antipodes 

An exploratory commercial fishing trip found orange roughy concentrations in an area on the eastern 
margin of the Pukaki Rise in April 1996, and recorded a catch of about 200 t. This was quickly 
followed by full commercial fishing, and 3400 t of orange roughy was taken in 1995-96 (see 
Table 24). This was about twice the oreo catch, and most of the tows (302 of 337) targeted oranp;e 
roughy. There was a dramatic decline in catch to 717 t i n  1996-97, despite an approximate doub1in.g 
of the effort. The total catch of orange roughy decreased further, to 372 t i n  1996-97. The 1998-99 
catch was 124 t, possibly the result of reduced effort, which did not follow its usual upturn in 
September (see Figure 24). Orange roughy catch in 1999-2000 and 2000-01 was very low with only 
3 t recorded for the two years. Oreo catches were more stable, but declined markedly in 1998-99. 



The fishery has been based on small seamounts, with almost all the catch being taken off hvo features 
(Figure 23). Apart from 1995-96 when fishing began in April, effort was spread throughout the year 
(Figure 24). Monthly catches were high in 1995-96, the largest being 1200 and 1000 t in May and 
June 1996, but they declined to low levels throughout 1996-97, were sporadic in 1997-98 and 1998- 
99, and almost nonexistent in 1999-2000 and 200M)l. 

Figure 23: Relative spatial distribution of catch and effort in the Antipodes fihery for the fishing years 
1995-96 to 2000-01. 



Figure 24: Distribution of catch (bars) and effort (broken line) in the Antipodes &hew for the fishing 
years 1995-96 to 2000-01. 

The proportion of zero tows has increased dramatically for both vessel classes since the first year 
(Table 26). In 1998-99, 1999-2000, and 2000-01 respectively, unstandardiied CPUE (catch per tow) 
declined to 5%. 0.2%. and 0.1% of its value in 1995-96. Although only large vessels fished the area 
in the first year, a few smaller vessels have operated since. 

Bounty Platform 

Small catches of orange roughy were reported from the Bounty Platform from 199C-91 to 1993-94 21s 

a bycatch in the developing ore0 fishery (see Table 24). Catches increased rapidly to 50 t in 1994-95 
and 225 t in 1995-96, with an increase in the proponion of orange roughy to oreo catch from 4% in 
1994-95 to 29% in 1995-96. Mean catch per tow has varied considerably between years, as both 
catch and effort have fluctuated. 



Table 26: Summarised catch and effort data for the Antipodes Islands ORH Gshery by all vessels, and 
large (> 1000 t) and small (c 1000 t) vessels. -, no data or fewer than 3 vessels. 

AU vessels 
ORH catch (t) 
Number of vessels 
Number of tows (ORH tows) 
Mean tow duration (h) 
Mean catch per tow (t) 
Proportion zeros 

Large vessels 

ORH catch (t) 
Number of vessels 
Number of tows (ORH tows) 
Mean tow duration (h) 
Mean catch per tow (t) 
Proportion zeros 

Small vessels 
ORH catch (t) 
Number of vessels 
Number of tows (ORH tows) 
Mean tow duration (h) 
Mean catch per tow (t) 
Proportion zeros 

Oreo catch in 1999-2000 and 200041 was half that in 1998-99, but similar to that from 1995- -96 to 
1997-98 (see Table 24). The number of vessels in the fishery remained reIativeIy constant at 6-7 
between 1994-95 and 1997-98, increased to 12 in 1998-99, and fell again in 1999-2000 (Table 27). 

Table 27: Summaxised catch and effort data for the Bounty Platform orange roughy Gshery. 

1990-91 1991-92 1992-93 1993-94 1994-95 1995-96 1996-97 1997-98 
ORH catch (t) 
Number of vessels 
Number of tows 
Number of tows 
targeting ORH 
Mean tow duration (h) 
Mean catch per tow (t) 
-all tows 
Mean catch per tow (t) 
- ORH target tows 

ORH catch (t) 
Number of vessels 
Number of tows 
Number of tows 
targeting ORH 
Mean tow duration (h) 
Mean catch per tow (t) 
-all tows 
Mean catch per tow (t) 
- ORH target tows 



Snares 

Orange roughy catches in this fishery were generally small and have fluctuated widely. Total catch 
has been a few tens of tonnes in most years (see Table 24), except in 1992-93, when more than 500 t 
were taken, and 1997-98, when the catch was about 160 t. The number of tows targeting orange 
roughy peaked at 335 in 1993-94, and has declined markedly in recent years, to 14 in 1999-2000 and 
2OCO-01 (Table 28). Mean catch per tow was low and variable between years. The number of vessels 
increased slightly in 1997-98 and 1998-99, but returned to previous levels in 1999-2000 anddeclined 
to 3 in 2000-01. 

Oreo (both black and smooth) have been the main species taken, with 2000-3000 t in 1992-93 and 
1993-94 (see Table 24). Catches of oreos have declined since 1993-94, to about 1200 t in 1996-97 
and 1997-98 and further to about 600 tin 1999-2000 and less than 300 t in  2 0 W 1 .  

Table 28: Snmmarised catch and effort data for the Snares orange ronghy fishery. 

ORH catch (t) 
Number of vessels 
Number of tows 
Number of tows 
targeting ORH 
Mean tow duration (h) 
Mean catch per tow (t) 
-all tows 
Mean catch per tow (t) 
- ORH target tows 

ORH catch (t) 
Number of vessels 
Number of tows 
Number of tows 
targeting ORH 
Mean tow duration (h) 
Mean catch per tow (t) 
-all tows 
Mean catch per tow (t) 
- ORH target tows 

Macquarie Ridge 

In 1995-96 there was scattered exploratory fuhing around the margins of the Campbell Plateau and 
on parts of the Macquarie Ridge, but no substantial catches of orange roughy were reported outside 
the established fishing grounds in the area (Fuysegut Bank and the Auckland Islands). There was 
more extensive fishing on the Macquarie Ridge in 1996-97, but catches of orange roughy were small. 

The Macquarie Ridge fshery is almost solely based on oreos -the mean annual catch since 1995-96 
has been 1400 t - with only small tonnages of orange roughy taken in any year (see Table 24). 
Recently a consistent level of fishing effort has been maintained, with 200-350 tows per year between 
1995-96 and 1999-2000. In 200041 effort increased markedly to 625 tows resulting in the highest 
recorded catch of orange mughy (511 t) and oreos (2020 t) from the fishery. The number of declared 
orange roughy target tows was high given the low ORH catches in most years uable 29). 



Table 29: Sommarised catch and effort data for the Macquarie Ridge orange ronghy firhery. -, no data 
or fewer than 3 vwels. 

ORH catch (t) 
Number of vessels 
Number of tows 
Number of tows 
targeting ORH 
Mean tow duration (h) 
Mean catch per tow (t) 
-all tows 
Mean catch per tow (t) - ORH target tows 

1998-99 1999-00 2CC0-01 
ORH catch (t) 38 15 511 
Number of vessels 7 6 5 
Number of tows 356. 438 625 
Number of tows 
targeting ORH 31 24 142 
Mean tow duration Q 0.27 . 0.29 0.22 
Mean catch per tow (t) 
-all tows 0.11 0.03 0.82 
Mean catch per tow (t) - ORH target tows 0.73 0.05 2.52 

2.5 West coast South Island fishery (ORH 78) 

2.5.1 Data 

The west coast South Island fishery was defined as the area between latitudes 42' and 44.25'S, and 
longimdes 166O and 171S0 E. This area includes domestic fishing return areas 033, 034, 705, 706, 
and the northern part of 032. 

The proportion of the catch in ORH 7B reported on CELR forms was high in recent yeas. In 1999- 
2000 there were 153 vessel days reported on CELR for a catch of 173 t (67% of total recorded catch). 
In 2000-01 there were 95 vessel days and 107 t of catch on CELR forms (72% of total recorded 
catch). This may indicate a trend towards smaller vessels in the fishery. Before 1997-98 more thm 
half the orange toughy catch was reported on TCEPR forms (Table 30). 

To combine data from both TCEPR and CELR forms, tow-by-tow data from TCEPR were condensed 
into a daily format. All tows by a vessel on a day were combined and the catches from individual tows 
summed. This gave a total daily catch record comparable with CELR data. Groomed data from 1999- 
2000 and 2000-01 were combined with similarIy error-checked data from 1985-86 to 1998-99 . 
(summarised by O'Driscoll2001). 

2.5.2 TACs, catches, and landings 

Total allowable catch, reported landings, and estimated catch from groomed TCEPR and CELR 
returns are shown in Table 30. Reported (provisional) landings in 2000-01 were the lowest since th~: 
fishery began, and only 37% of the TACC was caught. Data were reasonably complete for the last two 
years with 91% (1999-2000) and 92% (2000-01) of the recorded landings recorded on either TCEPll 
or CELR forms. 



Table 30: Reported catches, TACCs, and recorded catch totals from TCEPR and CELR data for ORH 
7B. Blanks indicate no data. 

Fishing year Reported TACC (t) TCEPR catch CELR catch Total Recorded 
landings (t) (9 (0 recorded catcWreported 

catch (t) landings (%) 

t FSUdata 
$ QMS data 

2.5.3 Distribution of catch and effort 

The final dataset had a total of 7417 tows from 2626 vessel days (Table 31). Almost all tows targeted 
orange roughy. Effort peaked in 1991-92 at 810 tows. Following reduction of the TACC to 430 t, 
recorded effort from 1995-96 to 1997-98 was low (150-228 tows per year), although the quality 
(completeness) of the data in these years was also low (recorded catch only 5262% of reported 
landings, Table 30). There was a recent resurgence of effort in this fishery, with 566 tows reported in 
ORH 7B from 1998-99 and 647 tows in 1999-2000. Even though data were less complete in these 
years, this represents an increase in effort of 4060% compared to 1995-98. Effort decreased again in 
2000-01 with 443 tows recorded. Most of the recent effort in the fishery has been recorded on CELK 
forms, and was caught by smaller (less than 43 m) vessels. 

Tow duration and length recorded on TCEPR form also increased in 1999-2001. Average tow 
duration was 4.5 h in 1999-2000 and 3.3 h in 2000-01, compared to 2.6 h in 1998-99 and 2.0 h in 
1985-98. 

Unstandardised daily catch rates were expressed as mean tOMS per tow and mean tomes per hour 
(Table 31). Daily catch rates for all data combined have declined markedly duringthe fishery, and in 
1999-2000 and 2000.41 were at the lowest levels in the time series. 



Table 31: Summary of groomed data fmm TCEPR aad CELR forms. 

Fishing Number Number Total Mean Mean 
of 

vessel 
days 
138 
132 
132 
133 
123 
208 
238 
258 
298 
162 
66 
90 
96 

188 
213 
151 

of tows recorded daily daily catch 
catch ( t )  

1544 
1250 
1250 
827 

1282 
1657 
1601 
1128 
660 
320 
275 
244 
170 
359 
259 
148 

catch rate 
(thaw) 

4.5 
4.0 
3.4 
2.5 
4.5 
2.8 
2.0 
1.5 
1.1 
0.9 
2.2 
1.3 
0.7 
0.6 
0.4 
0.3 

rate 
(th) 
2.9 
2.7 
2.3 
1.6 
5.6 
3.3 
1.4 
2.3 
0.9 
1.6 
1.7 
7.5 
0.3 
0.2 
0.1 
0.1 

Mean 
tow 

speed 
Q 
2.3 
2.3 
2.8 
2.9 
2.8 
2.9 
2.9 
3.0 
2.8 
2.9 
2.9 
2.8 
2.8 
2.6 
3.5 
3.5 

Mean Mean tow 
tow length 

length (a 
01) 
1.8 4.4 
1.9 4.3 
1.6 4.6 
1.7 4.9 
1.6 4.4 
1.6 4.7 
1.9 5.4 
1.7 5.2 
2.3 6.6 
2.0 5.8 
2.1 6.1 
3.1 8.6 
2.5 7.0 
2.6 6.8 
4.5 16.4 
3.3 11.9 

* TCEPR data only 

Historically, most effort (Table 32) and catch (Table 33) in the fishery were concentrated in the winter 
spawning period (June and July), with a much smaller secondary peak in catch and effort in 
September and October. Catch rates during June and July were initially high, but declined rapidly 
(Table 34) as effort increased. By 1991-92, catch rates throughout the spawning period were less than 
a third of peak values and effort was twice 1989-90 levels. 

Effort was more evenly spread through the fishing year in 1998-99,1999-2000, and 200041 than in 
previous years, with some fishing in almost all months. Although peak catches were still taken in 
June, the secondary peak in catch and effort in September was more pronounced than previously 
(Figure 25). In the first half of the fishing season (October-April), effort was lower in 2 0 0 M 1  (15% 
of tows) than in 1999-2000, when 26% of tows were in this period. Catch rates outside the spawning 
season have not declined as rapidly as catch rates in June and July and catch rates are now fairly 
consistent and low throughout the year. The peak catch rate in 2000-91 was in August. 

The geographical distribution of'effort also changed over the course of the fishery (Figure 26).. 
Initially, effort was concentrated in a very small area in the Cook Canyon at the. intersection of 
statistical areas 033,034, and 705. Effoa became more dispersed in 1992-93 as fishers ranged widely 
in an attempt to catch the available quota. This dispersed pattern of tows has continued in 1999-2000 
and 2000-01, although sample sizes are small because much of the data were recorded on CELR. 
forms on which tow positions are not given. 



Table 32: Monthly distiibution of effort (number of tows) in the west coast South Island fishery. 

Fishing year 
1985-86 
1986-87 
1987-88 
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 Dec Jan Feb Mar Apr May Jun Jul Aug Sep 
129 4 0 9 2 0 X 45 104 4 8 28 
111 14 0 0 1 0 2 1 238 2 33 3 

0 0 0 2 0 0 0 23 359 30 6 0 
0 0 0 0 0 0 0 43 229 11 51 34 
0 0 4 0 0 0 21 0 204 77 50 0 

88 26 3 22 2 0 12 77 228 115 4 55 
26 16 0 0 0 3 0 24 416 285 39 1 
72 0 0 0 0 0 0 43 185 436 15 33 
28 15 5 27 9 11 5 7 206 367 22 6 
2 21 15 13 2 13 1 35 76 149 24 10 

11 4 0 0 0  1 0 2 53 79 0 0 
6 1 0 2 0 0 0 7 127 39 0 0 

14 2 3 3 0 7 8 3 77 47 1 63 
33 28 12 48 11 42 25 25 128 76 0 138 
22 23 12 15 4 10 79 65 208 96 16 97 

1 21 7 0 7 8 21 44 185 58 20 71 

Table 33: Monthly distribution of reported catch (t) in the west coast South Island fishery. -, months 
when there was no effort (see Table 32). 

Fishing year 
1985-86 
198687 
1987-88 
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 
419 
144 
- 
- 
- 

184 
6 

30 
33 
0 
2 
2 

20 
45 
7 
0 

Nov Dec Jan Feb Mar Apr May 
1 - 15 1 - 22 68 
0 - - 1 - 0 0 
- 0 -  - - 78 
- - - - - - 85 - 6 - - - 14 - 

34 12 30 1 - 3 62 
6 - - - 0 - 3 
- - - - - - 17 
7 10 5 13 1 1 2 

43 10 3 2 5 1 8 
0 - - - 2 - 0 
0 - 2 - - - 5 
0 0 0 -  1 1 0 

31 7 22 2 10 10 3 
12 7 4 0 1 27 13 
13 1 - 0 1 3 13 

Jun 
855 
994 
888 
535 
248 
474 
659 
494 
106 
76 

156 
203 
28 
94 
91 
51 

Jul Aug Sep 
91 9 64 
19 44 48 

210 75 - 
116 81 9 
827 188 - 
734 12 111 
879 48 0 
531 19 36 
375 86 23 
164 3 3 
114 - - 
33 - - 
57 0 62 
68 - 69 
57 3 38 
28 14 23 

Catch rates in the Cook Canyon were high in the early years of the fishery (Figure 27). Catch rates 
decreased as the fishery dispersed, but relatively large catches were taken in the Moeraki Canyon to 
the south in 1992-93 &id 1993-94. Catch rates were low throughout ORH 7B in 1997-98 to 2000-01, 
with very few catches over 5 t. 

2.5.4 Unstandardised CPUE analysis 

Because catches showed a seasonal pattern (see Table 33), unstandardised catch rates (mean daily 
thow and mean daily th) were summarised seasonally (Table 35). Winter catch rates correspond to 
the spawning fishery in June-August, and spring catch rates were determined for the secondary peak 
in the fishery in September-November. Unstandardised catch rates were also calculated for summex. 
(December-Febmary) and autumn (March-May) by Clark & Field (1995) and Fieid (1999). but there 
was historically little effort in these seasons and catch rates were strongly influenced by one or two 
catches. 



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

Month 

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

Month 

Figure 25: Monthly dishibution of effort (bars) and catch (line) in the west coast South Island fishery 
1999-2000 and 2000-01. 



Catch rates were expressed as both t/tow and tm because of recent changes in tow duration. In some 
previous analyses (Clark & Field 1995, Field 1999) CPUE was measured as mean catch per tow. 
However, in relatively flat areas tow duration is likely to affect catch and catch per hour may be a 
better index of abundance. Both measures of CPUE (t/tow and tm) showed a similar decline over the 
course of the fishery (Figure 28). Initially catch rates were highest in the winter, but recently catch 
rates have been similarly low throughout the year. Catch per tow has decreased since the start of the 
fishery, while catch per hour peaked in 1989-90 and mean tow duration reached a minimum. Catch 
rates in 1999-2000 and 2000-01 were the lowest in the history of the fishery. 

Table 34. Monthly distribution of mean daily catch rate (tltow) in the west coast South Island orange 
roughy fishery. - months when there was no effort 

Fishing Oct Nov Dec Jan Feb Mar Apr Jun Jul Aug Sep 

Table 35: Unstandardised CPUE (mean daily t/tow and mean daily th) for the west coast South Island 
orange roughy fishery. Data are plotted in Figure 28. -, no data 

All data Winter (JUG-Aug) Spring (Scp-Nov) 
Eishinz year t/tow tiil t/tow t/h tltow tiil 



Figure 26: Positions of tows which targeted or caught orange roughy in the west coast South Island 
fishery, 1985-86 to 1990-91. TCEPR data only. Dotted line is 1000 m isobath. 



Figure 26 (cont): Positions of tows which targeted or caught orange roughy in the west coast South Island 
fishery, 1991-92 to 1996-97. TCEPR data only. Dotted line is 1000 m isobath. 



Figure 26 (cont): Positions of tows which targeted or caught orange roughy in the west coast South Island 
fishery, 1997-98 to 200041. TCEPR data only. Dotted line is 1000 misobath. 



Figure 27: Unstandardised catch rates of tows which targeted or caught orange roughy in the west coast 
South Islmd fishery, 1985-86 to 1990-91. Circle area is proportional to Utow. TCEPR data only. Dotted 
line is 1000 m isobath. 



Figure 27 (font): Unstandardised catch rates of tows which targeted or caught orange roughy in the west 
coast South Island fishery, 1991-92 to 1996-97. Circle area is proportional to tltow. TCEPR data only. 
Dotted line is 1000 m isobath. 



Figure 27 (cant): Unstandardised catch rates of tows which targeted or caught orange roughy in the west 
coast South Island fishery, 1997-98 to 2000-01. Circle area is proportional to Utow. TCEPR data only. 
Dotted line is 1000 rn isobath. 
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Figure 28: Unstandardised CPUE (mean daily catch rate) by season (upper panel, tomes per tow; lower 
panel, tomes per hour). 1986 is the 1985-86 fishing year. 



2.5.5 Standardised CPUE analysis 

Standardised indices were updated to include the 200041 fishing year. The standardised analysis of 
O'Driscoll (2001) was based on a subset of data which represented the most consistent effort over 
time. Data were selected from the winter spawning period (1 June to 31 July) only and restricted to 15 
core vessels which had fished in winter for more than 20 days over at least two years between 1985- 
86 and 1999-2000. There were 26 daily records (83 tows) in this subset in 200041 (Table 36). The 
standardised CPUE analysis was canied out using a stepwise multiple regression technique (after 
Vignaux 1994) where catch rate (the dependent variable) was modelled as log(mean daily catch per 
tow). Variables included in the regression model were fishing year, season, and vessel. With the 
additional data from 2000-01, the model explained 41% of the variability in CPUE. 

Relative year effects showed a similar pattern to unstandardised CPUE, d t h  a sharp decline between 
1985-86 and 1987-88. The relative year index in 200041 was 4% of 1985-86 levels. 

Table 36: CPUE indices for selected core data (see text for details) from ORE 7B. 

Fishing year Number 
of days 

33 
64 

107 
77 
94 

120 
196 
209 
235 

80 
36 
74 
41 
57 
51 
26 

Standardised 
Index Std. err. 
1.000 0 . m  
0.581 0.153 
0.189 0.047 
0.164 0.043 
0.171 0.044 
0.199 0.049 
0.091 0.022 
0.054 0.013 
0.030 0.008 
0.043 0.012 
0.130 0.040 
0.079 0.021 
0.033 0.010 
0.076 0.023 
0.034 0.010 
0.036 0.013 
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