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EXECUTIVE SUMMARY

Clark, M.R (2001).A description of the orange roughy fishery in northern North Island waters
(ORB 1)for 1997-98 to 1999-2000: an update of commercial catch and effort information
New Zealand Fisheries Assessment Report 2OOl/76.23 p.
The Quota Management Area ORH 1 extends from the Challenger Plateau northwards to the limits of
the New Zealand EEZ, around to the east coast of the North Island at 178OE. Orange roughy occur
throughout the region, in particular near or on seamounts which are prominent bathymetric features of
the area.
This report updates information on catch and effort by New Zealand vessels fishing around the
northern part of the North Island from 1997-98 up to the end of the 1999-2000 fishing year. Catch
summaries for the ORH 1 fuhery have been compiled with catch and effort data from the Quota
Management System. The principal data source has been Trawl-Catch-Effort-Processing-Returns,
which have detailed information on the position and catch of individual trawls.
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A fishery developed in the western Bay of Plenty in 1994, and an area around the Mercury and
Colville Knolls was managed under an adaptive management programme. Reported catches from this
region increased rapidly to over 1000 t in 1996-97. Catches have decreased since to levels of 150300 t between 1997-98 and 1999-00. Unstandardised catch per unit effort show a marked decline
over time. The distribution of catch has also changed in recent years. Initially highest catch and catch
rates were recorded from Mercury Knoll, but these have since declined. More effort and catch has
shifted to the Colville Knolls. Ohena Knoll supported moderate catches during 1996-97, but only
small catches subsequently.
Exploratory fishing has occurred throughout much of ORH 1. A small fishery developed off the
Alderman Islands in 1997-98, but catches have since decreased from over 100 t to 20-30 t per year. A
seamount group on the North Colville Ridge has yielded catches of 100 t in 1998-99 and 1999-00.
Catches from the Tauroa Knoll off the west coast increased substantially in 1998-99 to almost 600 t,
and were over 500 t in 1999-00. Further fishing grounds were developed in 1998-99 on seamounts
north of White Island in the central Bay of Plenty. Catches exceeded 600 t in 1998-99, but dropped to
300 t in 1999-00.

1.

INTRODUCTION

1.1

Overview

ORH 1 is a large Quota Management Area (QMA) that extends from north of Wellington on the west
coast of the North Island around the Three Kings Islands down to Cape Runaway in the eastern Bay
of Plenty (Figure 1). Exploratory fishing by commercial and research vessels for orange roughy and
other deepwater species in ORH 1began during the early-mid 1980s when orange roughy fisheries
were expanding from those developed in areas of the Chatham Rise and Challenger Plateau (see Clark
& King (1989)). Catches and catch rates were generally low, and it appeared that the commercial
potential for orange roughy fishing in this QMA was limited (Clark & Tracey 1988).
However, in 1994 several large catches were taken in the western Bay of Plenty. Subsequent
commercial and research fishing confirmed the existence of spawning aggregations and the
commercial potential of the area, and a fishery developed under the auspices of an adaptive
management programme. A catch level of 1000 t was initially applied to the area around Mercury
Knoll and the Colville Knolls, with the old ORH 1TACC of 190 t available for the rest of the QMA.
However, catches were not sustained on these knolls, and catch limits have been reduced
progressively, to 50 t for 2000-01.

I .recent years there has also been renewed exploratory fishing in northern parts of the QMA, under
special permit provisions. There have been swath-mapping surveys to identify seamount features and
other areas of likely orange roughy habitat. Good catches have been made from the Tauroa Knoll,
northern Colville Ridge, and on seamounts around White Island (Clark et al. 2000b).

In this report, commercial catch and effort information is updated for the orange roughy fishery in
ORH 1during the fishing years 1998-99 and 1999-00, with some data for 1997-98 also summarised.
This work was carried out by NIWA as part of the Ministry of Fisheries project ORH2000102 (Orange
roughy stock assessment). It covers part of Objective 1:
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 199912000 fishing year. These
fisheries include ORH 1, ORH 2A (North and South), ORH 2B, ORH 3A, ORH 3B (Chatham
Rise and other areas), ORH 7A, and ORH 7B.

1.2 Literature review

.

Literature covering the early years of exploration and research for deepwater fisheries around the
northern North Island was summarised by Clark (1999a). This included records from Soviet and
Japanese vessels, as well as research by James Cook and Wanaka.
The initial stages of the commercial fishery in the Bay of Plenty in 1994 have been described by Clark
(1994). Subsequent development of the fishery under an adaptive management programme were
outlined by Stan et al. (1996). Results of random trawl surveys were detailed by Clark (1996) and
Clark & Field (1998) for the 1995 survey, by Clark & Anderson (1999) for the 1998 survey, and by
Clark et al. (2000a) for the survey in 2000.
Anderson et aL (1998) and Anderson (1999,2000) have summarked biological information collected
in areas of ORH 1 by observers of the W i s h Scientific Observer Programme from 1996-97 to 199899.
Exploratory-research fishing on the Tauroa Knoll in June-July 1999 was described by Clark et al.
(1999). Catcheffort, biological, and hydrographic data from ORH 1 in 1997-98 and 1998-99 were
analysed by Clark et al. (2000b), and this report also included comments by fishers on further

potential in the area. Langley (2000) reported results of structured commercial fishing in the central
Bay of Plenty in winter 2000.
2.

ANALYSIS OF THE FISHERY

2.1

Data sources

Data used in this descriptive analysis were obtained from MFish Trawl-Catch-Effort-ProcessingReturns (TCEPRs) for 1998-99 and 1999-2000 in O W 1where orange roughy was either targeted or
caught. These give tow-by-tow information, with specific location and estimated catch for each trawl.
Other fishing return types (e.g., Catch-Effort-Landing-Returns)are not used for catch-effort to any
extent in the ORH 1deepwater fishery, so were not examined. The amount of catch reported on
TCEPRs was between 95 and 100% of the QMS total in both 1998-99 and 1999-2000.Data were
transfemed into an Excel spreadsheet for analysis.
Data have been error-checked. Obvious mistakes in position (e.g., large differences in start and finish
coordinates) were corrected, as were positions well outside any other fished area where typing or
recording mistakes could be resolved by examining that vessel's tows in sequence. Error-checking
routines resulted in 50 records being corrected; 5 could not be resolved and 4 were reassigned to ORH
2A. The total dataset for the 2 years was 1769 trawls; 948 in 1998-99, and 821 in 1999-2000.
Results of analyses based on data from fewer than three vessels have been excluded.
2.2

Total catch

The total QMS catches declared for ORH 1in 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.
The reported catches in 1998-99 and 1999-2000 in the standard TACC area were 845 t and 771 t
respectively, with an additional 700 t each year declared against "exploratory quota" under special
permit.

2.3

Distribution of catch and effort

The distribution of trawls in 1998-99 and 1999-2000 is shown in Figure 1. The overall pattern was
similar in both years, with most effort in the Bay of Plenty. There was an increase in exploratory
fishing off the northeast coast and West Norfolk Ridge in 1999-2000. The Three Kings Trough was
also searched, but generally few "new" areas were fished extensively.
The distribution of effort during 1999-2000 was spread over most months of the year, although the
pattern was different from the previous two years (Figure 2). The number of trawls was relatively high
in November, decreased through summer, and picked up from March. Effort peaked in June, and
dropped to low levels through to September. The distribution of catch by month was similar to that of
effort. In 1998-99 catch was concentrated in March and June, and although these months were still
the ones of largest catch in 1999-2000, November-December and May were also significant.
The geographical distribution of catch and effort was generally similar between 1998-99 and 19992000 (Figure 3), but the timing of catch in different areas varied. In 1998-99 catch rates (catch per
tow) were low from October to January 1999. In March there was good fishing off the Tauroa Knoll,
and one high catch rate off White Island. White Island seamounts were the main area of catch and
effort in April and May, but effort spread through many areas in June, with occasional high catch rates

on the Tauroa Knoll, Colville Ridge, White Island seamounts, and off east Northland. 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, MercuryColville Box) saw high catch rates in June. Some good catches were taken in the Mercury-Colville
area in September.
Catch and effort data by sub-area in ORH 1 are summarked in Table 2. Sub-areas are the same as
those defined by Clark et al. (2000b), except for an eastwards extension of East Northland.
Mercury-Colville Box: Mercury Knoll, Colville Knolls, Ohena Knoll 36'00' S - 36'40' S, 176'20' E
- 177'20' E
Aldermen: SW Bay of Plenty near the Aldermen Islands, Alderman Knoll, "Jason's hill". 36'50' S 37O25' S, 176'20' E - 177'00' E.
White Island: Nukuhou Knoll, Waitotahi Knoll, Waioeka Knoll, Otara Knoll, Whakatane Knoll.
36O45' S - 37'30' S, 177'00' E - 177'50' E
South Kerrnadec: Clark seamount, 36'25' S - 36'40' S, 177'20' E - 178'00' E
North Colville: Several seamounts. 34'30' S - 35'30' S, 177'00' E - 178'00' E
East Northland: slope and several rises off the east Northland coast. 33'30' S - 35'00' S, 173'50' E 175'50' E
Tauroa Knoll: A major seamount west of Ninety Mile Beach. 34'20' S - 35'30' S, 171'00' E 172'30' E
West Norfolk: Rises of the West Norfolk Ridge. 34'20' S - 35'30' S, 168'00' E - 170'00' E.
Aotea Seamount: A large isolated seamount west of Raglan. 37'00' S - 38'00' S, 172'00' E 173'00' E.
These areas are shown in Figure 1.

In 1999-2000 there was increased effort on the West Norfolk Ridge and over 100 t of orange roughy
was caught. This is the first time the area has yielded any significant catch. There was also increased
effort (double the number of tows in 1998-99) on Tauroa Knoll, although the catch taken was lower.
The northern Colville Ridge was also fished more extensively, although many tows were reported as
targeting cardiialfish. The roughy catch of 104 t was slightly less than the 127 t last year. Fishing in
the Mercury-Colville Box was more successful in 1999-2000 than in the previous 2 years, with 300 t
taken - it was about double the catch for half the effort. The Aldermen and East Northland fisheries
were similar to the previous year. The White Island seamounts produced less catch than in 1998-99,
decreasing from over 600 t to about 300 t.
2.4

The Mercury-Colville Box

In recent years this has been the main fishing ground for orange roughy in ORH 1. It has been the
subject of an adaptive management programme and stock assessment research which was discussed
by the Working Group in 2000 (Clark et al2000a).
The legal definition of the "Mercury-Colville Box" includes Mercury and Colville Knolls, but
excludes Ohena Knoll which 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
sub-areas above, the Mercury-Colville region includes Ohena. Several previous reports to the
Deepwater Working Group have considered the Mercury and Colville Knolls separately from Ohena.
In order to maintain comparability, and hopefully avoid confusion, where reference is to the MercuryColville Box,it includes just Mercury and Colville Knolls. Catch levels for the Box and Ohena are
given separately in Table 3 (so can be combined). Ohena has generally been a minor feature in overall
catch from the region, and so catcheffort analyses beyond catch summaries are given for solely the
Box.

After the discovery of the fishing grounds in 1994-95, catch increased with the introduction of the
adaptive management programme and higher TACC of 1000 t for the Mercury-Colville Box. Catches
peaked in 1995-96, and dropped consistently to 1998-99. Total catch increased in 1 9 9 9 4 . The
monthly distribution of effort and catch has varied between years. In 1997-98 there was high levels of
catch and effort in October-November as well as June-July. In 1998-99 and 1999-2000 most effort
has been in June and July, with relatively low numbers of tows outside the winter period.
Changes in catch size have been examined for the target orange roughy fishery in the
Mercury-Colville Box. The frequency of catches of five size categories have been compared between
years (Figure 4). Effort and catch have generally been high in May, June, and July, and so these
months have been combined to assess overall trends in catch size. In 1994 when the fishery was first
developing there was a relatively high frequency of small catches (0-1 t). This dropped in 1995,
presumably as experience was gained in the fishery and fishers were able to target marks and avoid
coming fast as often. There was a steady increase through to 1998, which indicated that over time the
fishery had become more patchy, and fishing success overall was declining. There was a small
decrease in the percentage of small catches in 1999, and a more substantial decrease in 2000. This
occurred with an increase in the frequency of medium-sized catches between 1 and 10 tonnes.
June is an important month when fish are aggregated for spawning, so catch rates may be directly
compared more validly than at other times when fish distribution, and fishing effort, are more patchy.
Unstandardised CPUE (tonnes per tow, target ORH, all vessels combined (as all are less than 43 m))
was investigated for Mercury Knoll and Colville Knolls separately during June (Table 4, from Annala
et al. 2001). On Mercury Knoll CPUE in 1993-94 and 1994-95 was 8-9 t per tow, then decreased to
4-5 t per tow for the next 2 years, before dropping sharply to 0.5 t per tow in 1997-98, and increasing
to 1.5 t and 1.8 t in 1998-99 and 1999-00. Note that trawl surveys were canied out in June 1995,
1998, and 2000. Data from 1994-95 and 1999-00 are solely research fishing, as no commercial
trawling was carried out that month. However, research survey design on hill features is not markedly
different to standard commercial fishing. Research tows were excluded from the 1998 data (although
make no difference to the overall result). Colville Knolls were fished less consistently than Mercury
Knoll, and there were fewer trawls there. In common with the Mercury fishery, catch rates decreased
strongly in 1997-98, but have remained low in the last two fishing years.
2.5

The White Island fishery

Since 1997-98 the area around White Island has become a significant fishing ground in ORH 1.
Catches increased from 70 t in 1997-98, to peak at over 600 t in 1998-99, and amounted to almost
300 t in 1999-00 (Table 2). The catch has come from a number of seamount features that are part of
the South Kermadec Ridge that extends northeast from White Island towards the Kermadec Islands.
Initially effort was centred on Waitotahi Knoll with some also on Waioeka Knoll during 1997-98
(Figure 5). Catch rates were, however, lower than being experienced in the western Bay of Plenty, on
Mercury and Colville Knolls, and around the Aldermens. During 1998-99, effort increased in the
region, and extended to Nukuhou Knoll. A large catch was taken in March 1999, and more regular
fishing success was subsequently recorded from Nukuhou and Waioeka Knolls during the winter
months. During 1999-2000 catches were low off the seamounts with the exception of Nukuhou,
where spawning aggregations were fished during June. More frequent large catches were taken than
off Colville or Mercury Knolls, and catch rates were low in the Aldermen area. Considerable effort
has been expended throughout the Bay of Plenty in recent years. However, the distribution of catches
and high catch rates has generally been variable.
Clark et al. (2000b) commented that it was uncertain whether orange roughy migrate freely
throughout the Bay of Plenty, or have an affinity with specific sites. They noted that high catch rates
did not occur on Mercury-Colville, the Aldermens, and White Island grounds at the same time,
although the distribution of fishing effort was inconsistent. The temporal distribution of catch and

effort is examined for the four main regions in the Bay of Plenty. Catch of individual trawls
throughout the fishing year is plotted in Figure 6. During 1997-98 trawls were carried out in the three
main 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-Colville in late May to
early July, small catches off the Aldermens and Clark seamount, and large catches taken off White
Island in mid-late June. During 1999-2000 there was again coverage of the four regions in June,
which is the peak month for spawning in this area. There were large catches reported from the
Mercury-Colville and White Island areas.
There are few clear trends, but some conclusions we can draw, from these plots. The Aldermen
fishery has not fired since 1997-98, and would appear to have been a small and localised group of
fish. In both 1998-99 and 1999-2000 catches of spawning fish have been taken at generally the same
time from the Mercury-Colville and White Island fishing grounds. 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" type of situation, and does not support the notion of a single stock of
"roving" fish. It is of interest that catch levels outside the winter months on the White Island
seamounts have generally been low. There was one large catch in March 1999, but typically high
catch rates have been limited to June. This contrasts with the Mercury-Colville fishery, where large
catches have ofken occurred in other months (September to January). Although fish distribution over
seamounts is dynamic, this may indicate that the amount of resident fish of 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.
Structured exploratory fishing during June 2000 indicated a localised distribution of orange roughy in
the central Bay of Plenty, at a time immediately following spawning. Aggregations were fished on
Nukuhou Knoll, with few signs on adjacent features (Langley 2000). There is no obvious migration
pathway evident in the catcheffort data, and no indication of dispersal patterns.

3.

DISCUSSION

Fishing activity during the last two to three years has covered much of ORH 1. Fishing has
concentrated on seamount features, with little effort on the slope where previous fishing surveys had
given low catch rates. In comparison with earlier years, seamounts in the Bay of Plenty were explored
in much greater detail, and offshore areas in the northern part of the QMA were also fished.
Three major developments of the ORH 1 fishery have occurred in recent years:
Tauroa Knoll. This gave some promising catch rates in 1995-96, but only small catches were
1)
taken in 1996-97 and 1997-98. Catches over 500 t in 1998-99 and 1999-2000 have
confirmed some commercial potential, and also that spawning occurs on the seamount.
White Island seamounts. Knolls around White Island (primarily Nukuhou, Waitotahi,
2)
Waioeka) have yielded some large catches during 1998-99 and 1999-2000. Fish spawn in the
area.
North
Colville Ridge. A seamount on this ridge was fished in June 1999 and again in 2000.
3)
Several large catches were made. The fish were very large (Anderson 2000).

In addition, catches off Northland, and on Clark seamount, indicate some further (although perhaps
limited) commercial potential.
The history of seamount-based fisheries in New Zealand waters provides a strong note of caution
(Clark 1999b). Seamounts often have dense aggregations of orange roughy, which can be fished down
rapidly. Catch rates can be very high initially, but decrease rapidly as stock size declines and
aggregations are disrupted by fishing. The relatively short duration of the Mercury-Colville fishery,

the Aldermen fishery ("Jasons Hill''), and decreasing catches and catch rates around White Island
indicate that a cautious approach to developing orange roughy fisheries in ORH 1 is required.
Knowledge of fish distribution and biology within the Bay of Plenty has increased considerably.
Aggregations of spawning fish have been confirmed in the Mercury-Colville area, in the region of
Alderman Knoll, and around White Island on Nukuhou Knoll. These fishing grounds are separated by
distances of 30-40 nmiles, and may represent separate spawning populations which could need to be
managed independently. In contrast to the uncertain picture in the Bay of Plenty, it seems highly
likely that orange roughy on the Tauroa Knoll are a separate population from those on the eastern side
of the North Island, as they are geographically distanced from any other site of high orange roughy
catch rates. The seamount on the northern Colville Ridge is also distant from other areas which have
given large orange roughy catches. The large size of the fish also suggests they should be managed as
a separate population from those in the Bay of Plenty.

.
to Richard
This work was funded by the Ministry of Fisheries (Project O ~ 0 0 0 / 0 2 )Thanks
O'Driscoll (NIWA) for useful comments on the manuscript.
5.

.

REFERENCES

Anderson, O.F.; Tracey, D.M.; Clark, M.R. (1998). A summary of biological information on the New
Zealand fisheries for orange roughy (Hoplostethusatlanticus) for the 1996-97 fishing year. New
Zealand. Fisheries Assessment Research Document 98118.25 p. (Unpublished report held in
NIWA library, Wellington.)
Anderson, O.F. (1999). A summary of biological information on the New Zealand fisheries for orange
roughy (Hoplostethus atlanticus) for the 1997-98 fishing year. New Zealand. Fisheries
Assessment Research Document 99/22-25p. (Unpublished report held in MWA library,
Wellington.)
Anderson, O.F. (2000). A summary of biological information on the New Zealand fisheries for orange
roughy (Hoplostethus atlanticus) for the 1998-99 fishing year. New Zealand Fisheries
Assessment Report 2000/14.24 p.
Annala, J.H.; Sullivan, K.J.; O'Brien, C.J.; Smith, N.W.McL. (comps) (2001). Report from the
Fishery Assessment Plenary, May 2001: stock assessments and yield estimates. 515 p.
(Unpublished report held in NIWA library, Wellington.) .
Clark, M.R. (1994). Report on orange roughy fishing in the Bay of Plenty, 1994. 29 p. (Unpublished
report held in NIWA library, Wellington.)
Clark, M.R (1996). Bay of Plenty orange roughy. Seafood New Zealand 4(2): 42-43.
Clark, M.R. (1999a). Orange roughy fisheries off northern New Zealand: a summary of commercial catch
and effort information in the ORH 1 QMA for the 1980-81 to 1997-98 fishing years. New
Zealand Fisheries Assessment Research Document 99/29. 13 p. (Unpublished report held in
NIWA library, Wellington.)
Clark, M.R. (1999b). Fisheries for orange roughy (Hoplostethus atlanticus) on seamounts in New
Zealand. Oceanobgica Acta 22(6): 593-602.
Clark, M.R.; Anderson, O.F. (1999). Trawl survey of orange roughy in the western Bay of Plenty, June
1998 (SMT.9801). NZWA Technical Report 50.25 p.
Clark, M.R.; Field, K.D. (1998). Distribution, abundance, and biology of orange roughy in the western
Bay of Plenty: results of a trawl survey, June 1995 (SMT9501). NZWA Technical Report 14.29
P.
Clark, M.R.; King, K.J. (1989). Deepwater fish resources off the North Island, New Zealand; results of a
trawI survey May 1985 to June 1986. N a v Zealand Fisheries Technical Report 11.56 p.

Clark, M.R.; Tracey, D.M. (1988). Assessment of the West Coast South Island and northern North Island
orange roughy fisheries. New Zealand Fisheries Assessment Research Document 88120.11 p.
(Unpublished report held in NIWA library, Wellington.)
Clark, M.R.; Anderson, O.F.; Francis, R.LC.C. (2000a). Distribution, abundance, and biology of orange
roughy in the western Bay of Plenty: results of a trawl survey, June 2000 (SMTOOOl), and stock
assessment of the Mercury-Colville fishery (ORH 1). Deepwater Working Group document
01/13. (Unpublished report held by the Ministry of Fisheries, Wellington.)
Clark, M.R.; Anderson, O.F.; Langley, A. (2000b). The ORH 1 fishery in 1997-98 and 1998-99:
description of catcheffort, biological, and hydrographic data, and industry comments on
further potential. Deepwater Working Group document 00103. (Unpublished report held by the
Ministry of Fisheries, Wellington.)
Clark, M.R.; Harley, S.; McMillan, P.J. (1999). Exploratory fishing for orange roughy in northern North
Island waters (Quota Management Area ORH 1) during June 1999. Deepwater Working Group
document 00102. (Unpublished report held by the Ministry of Fisheries, Wellington.)
Langley, A. (2000). Report on the survey of orange roughy in the Bay of Plenty and off the east
Northland coast in ORH 1, June 2000. Deepwater Working Group document 00157.
(Unpublished report held by the Ministry of Fisheries, Wellington.)
Starr, P.; Clark, M.; Francis, C. (1996). ORHl - blueprint for controlled development of an orange
roughy fishery? Seafood New Zealand 4(2): 29-3 1.

Table 1: Reported landings (t) and TACs (t) from 198243 to 1997-98. F i r e s 1982-83 to 1986-87 are
from FSU data, since 1987-88 from QMS; division by west and northeast coast is based on TCEPR data,
scaled to the QMS total; - ,no TAC, + ,area division not possible; figures in parentheses for 1998-99
and 1999-00 are the total catch under both TAC and Special Permit fishing.
Fishing year
1982-83

West coast
< 0.1

Reported landings
Northeast coast
Total
0

TAC

Table 2: Summary of orange roughy catch data for sub-areas within ORH 1 during 1997-98,1998-99,
and 1999-00 ( +, catch c 0.1 t).
Region
West Norfolk
Aotea
Tauroa
East Northland
North Colville
South Kermadec
Mercury-Colville
Aldermen
White Island

1997-98

1998-99

1999-2000

Table 3: Catch of orange roughy (t) by sub-area within the western Bay of Plenty (data from TCEPRs,
not scaled to QMR total).
Fishing year

Mercury
Knoll

Colville
Knolls

Mercury-Colville
Box

Ohena

Table 4: Unstandardised CPUE (t/tow) for the target orange roughy fishery on Mercury and Colville
Knolls in June (area boundaries: Mercury 36O2OY 36O4OYS, 176O2SY- 176O3SYE; Colville
36'00' - 36O1SYS, 176O4OY- 176°55yE; -,insuffkient data) (from Annala et al. 2001).

-

Fishing year

Mercury Knoll

Colville Knolls

Figure 1: Distribution of trawls targeting or catching orange roughy in ORH 1 during
1998-99 (upper panel) and 1999-2000 (lower panel).
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Figure 2: Monthly catch and effort for orange roughy in ORH 1 during 1997-98 to 1999-2000
(data not plotted where less than three vessels).
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Figure 3: Distribution of trawl positions (crosses) and catch rates (circles, t per tow) for orange roughy
in ORH 1 during 1998-99 (circle area proportional to catch size, maximum at 50 t).

Figure 3 (cont): Distribution of trawl positions (crosses) and catch rates (circles, t per tow) for orange
roughy in ORH 1 during 1999-2000 (circle area proportional to catch size, maximum at 50 t).

5-10

Catch size (t)

Figure 4: Frequency distribution of orange roughy catch in the Mercury-Colville Box for months of MayJuly 1994 to 1999 (t per tow, target species = orange roughy).

Figure 5: Distribution of trawl positions (crosses) and catch rates (circles, t per tow) for orange roughy
in the Bay of Plenty during 1W-98 (circle area proportional to catch size, maximum at 50 t).

Figure 5 (cont) :Distribution of trawl positions (crosses) and catch rates (circles, t per tow) for orange
roughy in the Bay of Plenty during 1998-99 (circle area proportional to catch size, maximum at 50 t).

Figure 5 (cant) :Distribution of trawl positions (crosses) and catch rates (circles, t per tow) for orange
roughy in the Bay of Plenty during 1999-2000 (circle area proportional to catch size, maximum at 50 t).
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Figure 6: Catch rate (ttow-') of orange roughy in the Bay of Plenty during 1997-98.
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Figure 6 (cont): Catch rate

tow“) of orange roughy in the Bay of Plenty during 1998-99.
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Figure 6 (cont): Catch rate (t.towJ) of orange roughy in the Bay of Plenty during 1999-2000.

