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EXECUTIVE SUMMARY 

Langley, AD. (2001). Summary of biological data collected from the Exploratory Fishing 
Areas by The Orange Rougby Management Company Limited during the 1999-2000 
fshing year. 

New Zealand Fislieries Assessment Report 200V57.48 p. 

Since 1996-97, The Orange Roughy Management Company has facilitated the collection of 
biological samples fkom the orange roughy and the black and smooth ore0 catches taken in the 
Exploratory Fishing Areas within the O W  2A, ORH 3B, OEO 1, and OEO 6 fisheries. The 
sampling programme involves the collection of length, sex, and gonad condition from the catch of 
the three species. 

During 1999-2000, the sampling programme covered 25 fishing trips operating within the 
Exploratory Fishing Areas of ORH 3B, OEO 1, and OEO 6. A total of 292 length samples were 
collected from the catch of orange roughy, smooth oreo, and black oreo from 179 trawls. 

Length frequency distributions were determined for the orange roughy, smooth oreo, and black 
ore0 catch fkom each of the main fishing grounds within the Exploratory Fishing Areas. Most of 
the samples were collected from the Pukaki (E), Macquarie Ridge, Bounty Platform, and 
Auckland Islands fisheries. In general, the length compositions of the sampled catch from the 
main grounds were comparable with the results of sampling from previous years. 

Seasonal trends in the gonad condition of the three species sampled were also examined. 

The sampling programme has demonstrated the ability of fishing industry personnel to implement 
a comprehensive sampling programme and collect a high standard of biological data from the 
deepwater fisheries. 



1 INTRODUCTION 
- 

Orange roughy quota owners, through The Orange Roughy Management Company Limited 
(ORMC), have agreed with the Ministry of Fisheries w i s h )  to collect a range of relevant 
biological information from exploratory fishing activities in the ORH 3B, ORH 2A, OEO 1, 
and 0E06 areas. Biological data have been collected from catches taken by commercial 
vessels fishing in these QMAs since 1991-92 by fisheries scientists, MFish observers, 
Industry observers, and personnel on board the fishing vessels. 

In previous years, industrycollected information has been summarised and collated by 
ORMC. The results of sampling conducted during the 1996-97 year were documented by 
O'Toole & Yignaux (1998). Jh ing  the 1997-98 fishing year, a limited amount of sampling 
of orange roughy, smooth oreo, and black ore0 catches fiom the ORH 3B Sub-Antarctic area 
was conducted on board commercial fishing vessels by vessel personnel. Orange roughy 
catches landed by vessels fishing in this area were also sampled in processing sheds. The 
results of the sampling conducted during 1997-98 were summarised in a report to ORMC 
(Langley 1999a). 

For the 1998-99 fishing year, ORMC contracted the N.Z. Seafood Industry Council (SeaFIC) 
to implement and manage the collection of biological sampling data fiom the Exploratory 
Fishing Areas (EFAS) of the ORH 2A, ORH 3B, OEO 1, and OEO 6 fisheries. The biological 
sampling data collected during 1998-99 were summarised and presented to the Deepwater 
Fishery Assessment Working Group (Langley 1999b). 

The sampling programme was maintained for the 1999-2000 fishing year under the 
management of SeaFIC. This report documents the results of the biological sampling data 
collected from the deepwater Exploratory Fishing Areas during that period. 

2. METHODS 

2.1 Sampling Protocol 

All vessels operating in the Exploratory Fishing Areas were instructed to conduct biological 
sampling as required under the Memorandum of Understanding between the ORMC and 
MFish. 

The sampling design required the collection of length and biological data &om the catch of 
orange roughy and smooth and black ore0 from one trawl for each day of fishing within the 
Exploratory Fishing Areas. The sampled trawl was selected at random as the next trawl 
retrieved after a random time assigned to each fishing day. Trawls with combined catches of 
less 500 kg were not sampled; rather the next available trawl with a total catch in excess 
of 500 kg was sampled. Details of the sampled trawl were recorded on the Ministry of 
Fisheries Trawl, Catch, Effort, and Processing Return (TCEPR). 

For each of the three species (orange roughy, smooth oreo, and black oreo), a sub-sample of 
100 fish was selected at random fiom the entire catch of a trawl. Fish were measured to the 
nearest centimetre below the actual fish length (standard length [S.L.] for orange roughy and 
total length fT.L] for the ore0 species), sex was determined, and female fish were staged 
using a five-stage ovarian development scale (T.able 1). 



Table 1: Female gonad maturity stages used during the sampling programme. 

Stage Definition 

1 Immature/Resting 
2 Maturing 
3 Ripe 
4 Running Ripe 
5 Spent 

Biological sampling was not conducted when an Wish  scientific observer was on board the 
vessel. 

A copy of the sampling manual issued to designated sampling staff is appended to this report 
(Appendix A). 

2.2 Training of sampling staff 

Catch sampling was conducted by designated staff on board those vessels operating in the 
EFAs. On most vessels, the responsibility for undertaking the sampling was assigned to senior 
factory staff (factory manager, factory foreman or quality control supervisor). 

Designated sampling staff were given formal training by SeaFIC based on procedures 
developed under the supervision of the Seafood Industry Training Organisation (SITO). 

Training was typically undertaken on board the vessel during a port call. Elements of the 
training included the selection of a trawl for sampling, sample selection, fish measurement, 
gonad staging, and data recording. 

At the completion of each fishing trip, a formal debriefing of the crew member(s) responsible 
for undertaking the sampling was conducted by SeaFIC staff to discuss any problems 
encountered during the trip and clarify any issues associated with the data collection. 

The training programme is accredited by the N.Z. Qualifications Authority as a Unit Standard 
(Unit No: 16675 Conduct biological samplingfiom the catch on a commercialfuhing vessel). 
The inclusion of the training programme within the SIT0 fiamework provides formal 
recognition of the skills and experience gained by participating in the sampling programme. It 
also provides a structured fiamework for the training and assessment of the designated 
sampling staff. 

2.3 Data analysis 

Sampled trawls were assigned to seven sub-areas of the Exploratory Fishing Area. These 
areas were based on the boundaries given by Hart et a1.(1998) and subsequently refined by 
Langley (1999b) following changes in the distribution of fishing effort. The boundaries of 
these regions have been further modified (see below) to include trawls on the periphery of the 
defined area. No samples were collected from the ORH 2A Exploratory Area during 1999- 
2000. 

The seven areas are as follows: Arrow Plateau, South Otago, Auckland Islands, Bounty 
Platform, Pukaki Q, Snares, and Macquarie Ridge. The Bounty Platform area was extended 



eastwards to 176' E fiom the definition given in Hart et al. (1998 and 2000). Similarly, the 
Pukaki (E) area was expanded to include the 173-177O E longitudinal range and the southern 
boundary was extended to 5 1 15 ' S ('Table 2). 

Table 2: Boundaries used to define the sub areas within the Exploratory Fishing Areas. 

Sub Area 

AITOW Plateau 

South Otago 

Auckland Islands 
Bounty Platform 
Macquarie Ridge 

Snares 

Boundaries 

The area bounded by a line nmning due east from 42'10's 173O40W, to the 
intersect of the outer limits of the Exclusive Economic Zone, then in a southerly 
direction along the outer limits of the Exclusive Economic Zone to a point 
44"00'S 171°43W, then proceeding due west to a point 46OOO'S 173"40W; then 
proceeding due north to point of commencement. 
Parallelogram encompassing the 1000 m depth contour within the latitudes 46" 
12' S - 47" 55' S 
Latitudes 49" 25.9' S - 51" 37.5' S and longitudes 165" 15' E - 167" 11.9' E 
Latitudes 46" 29.3' S - 48" S and longitudes 176" E - 1790 12.0' E 
Parallelogram encompassing the portion of the Macquarie Ridge within the 
latitudes 48O 30' S - 51' 45' S 
Latitudes 46" S - 47O30' S and longitudes 165" E - 166" 30' E 
Latitudes 47" 57.8' S - 51" 15' S and longitudes 173" E - 177" E. This area 
includes the Antipodes orange roughy fishery as defined by Clark (1998). 
Latitudes 47" 41.9' S - 48" 24.6' S and longitudes 164" 29.1' E - 167" E 

The weight of fish included in each sample was determined using .the length-weight 
relationships of O'Toole & Vignaux (1998). For each species, the proportion of the catch 
sampled fiom each trawl was determined from the ratio of the sample weight to the estimated 
weight of the species catch recorded on the TCEPR form. 

Length fiequency distributions were determined for those areas and periods where sufficient 
samples had been collected (deked as at least eight trawls sampled). To determine a 
cumulative length composition, individual length samples were combined weighted by the 
relative size of the trawl catch sampled. 

The resulting length compositions were compared with data collected from the corresponding 
fishery during previous years under both the industry sampling programme and by the MFish 
Scientific Observer Programme. For the Wish  Scientific Observer Programme, length 
frequency distriiutions were available for the orange roughy catch sampled fiom a limited 
number of the areas within the EFAs (Anderson et al. 1998, Anderson 1999,2000). However, 
no published data were available for the smooth oreo and black ore0 fisheries sampled by 
Wish  scientific observers. 

For each sub-area, gonad staging data were summarised by month to determine the seasonal 
trends in the ovarian development of each of the three species sampled. An initial 
examination of the data revealed that staging data collected during the first four trips for a 
single vessel (trips 9902,9903,9907, and 9909) appeared to be inconsistent with the assumed 
seasonal trends in ovarian development. These data were excluded fiom any subsequent 
analysis. 



3. RESULTS 

3.1 Observer coverage 

During the 1998-99 fishing year, 58 sampling staff were trained fiom the crews of 10 vessels 
operating in the fishery. A further 16 personnel were trained to conduct biological sampling 
of deepwater species during the 1999-2000 fishing year. The new trainees replaced a number 
of existing factory staff who were either no longer engaged with the vessel or employed in a 
new positjon and were not available to conduct the sampling. A number of the staff initially 
trained in 1998-99 received additional training in 1999-2000. 

During the 1999-2000 fishing year, all biological samples were collected by 16 designated 
sampling staff. Most of the samples were collected by a limited number of dedicated sampling 
staff, with 74% of all samples collected by six trained staff. 

3.2 Distribution of sampling effort 

Sampling data were collected from six vessels operating in the ORH 3B Exploratory Fishing 
Area covering a total of 25 fishing trips (Table 3). 

During the 1999-2000 fishing year, 292 length samples were collected from the catch of 
orange roughy, smooth oreo, and black ore0 fiom 179 trawls. A total of 27 966 fish was 
measured under the sampling programme (Table 3). 

Most of the sampled trawls were within the known fishing grounds of the ORH 3B Sub- 
Antarctic fishery and the Arrow Plateau (Figure 1). These fishing grounds are included within 
the sub-areas defined in Table 2. Additional trawls were also sampled along the Bounty 
Platform and the Puysegur area (Figure 1). 

3.2.1 Orange roughy 

During 1999-2000, 57 samples were collected from orange roughy catches monitored under 
the progrikne. This represented a total of 4.450 fish measured from a sampled catch of 120.1 
t. 

Most of the orange roughy samples were collected fiom the Arrow Plateau and the Auckland 
Islands fishery (Tables 4,7, and lo), with the remainder of the samples spread throughout the 
other sub-areas. 

Most of the samples from the Arrow Plateau were collected between February and April 
2000, while orange roughy catches fiom the Auckland Islands fishery were sampled 
throughout the fishing year (Tables 4, 7, and 10). Sampled orange roughy catches fiom 
beyond these two areas were generally small (less than 0.5 t) and primarily a bycatch of 
targeting smooth and black oreo. 

The programme sampled 16% of the total orange roughy catch from the Auckland Islands 
fishery and 35% of the catch from the Arrow Plateau (Table 13). The annual catch of orange 
roughy from the other sub-areas within the Sub-Antarctic area was low (less than 50 t), with 
the exception of the Bounty Platform fishery. A few samples were collected from the Bounty 
Platform fishery in 1999-2000, although the proportion of the catch sampled was very low 
(less than 1%) (Table 13). 



During 1999-2000, the MFish observer programme collected some additional samples from 
the orange roughy catch in the Sub-Antarctic area (Table 13). 

# 

3.2.2 Smooth oreo 

The prog-e collected 159 samples from, catches of smooth oreo taken in the Exploratory 
Fishery Areas during 1999-2000. This represented the measurement of 16 231 fish from a 
total sampled catch of 880.5 t (Tables 5,8, and 11). 

Samples of the smooth ore0 catch were collected from the Arrow Plateau and from all the 
main areas fished within the Sub-Antarctic area. The largest number of samples was collected 
from the Pukaki (E) and Macquarie Ridge sub-areas. Most of these samples were collected 
during the November 1999 to March 2000 period fiom the target ore0 fisheries operating in 
these areas. 

Most of the samples collected fiom the Auckland Islands and Bounty Platfonn fisheries were 
from trawls targeting black and smooth ore0 between November and March. A small 
proportion of the smooth oreo samples collected from the Auckland Islands fishery were from 
the bycatch of trawls targeting orange roughy. Less than 10 samples from the smooth ore0 
catch were taken from the other sub-areas of the EFAs (Tables 5,8, and 11). 

The distribution of sampling coverage was broadly comparable to the total smooth ore0 catch 
taken fiom each of the f~heries during 1999-2000. Within the Sub-Antarctic area, most of 
the smooth ore0 catch was taken from the Auckland Islands, Bounty Plaform, Pukaki Q, and 
Snares fisheries (Table 13). The programme sampled 14%, 25%, 13%, and 6% of the total 
catch from these areas, respectively. 

In addition, the MFish Scientific Observer Programme sampled catches from the Pukaki (W), 
Pukaki 0, Bounty Platform, and Auckland Islands fisheries during 1999-2000. However, 
length frequency distributions have not been determined fiom these data (Table 13). 

3.2.3 Black ore0 

During 1999-2000, 75 samples were collected fi-om catches of black ore0 taken within the 
EFAs. This represented the measurement of 7185 fish from a total sampled catch of 194 t 
(Tables 6,9, and 12). 

Most of the black ore0 samples were collected from the Pukaki (E) target ore0 fishery 
between October 1999 and March 2000. A smaller number of samples were also collected 
from the ore0 fisheries operating in the Snares and Macquarie Ridge sub-areas during the 
same period Fables 6,9, and 12). 

Overall, the programme sampled 15% of the total black ore0 catch from the Pukaki (E) 
fishery and 9% of the catch from both the Snares and Puysegur fisheries. The level of the total 
black ore0 catch from the Macquarie Ridge area was unavailable (Table 13). 

During 1999-2000, the Wish  Scientific Observer Programme also collected a limited 
number of samples from the black ore0 catch fiom the Pukaki (W), Pukaki Q, Bounty 
Platform, and Auckland Islands fisheries (Table 13). No length frequency distributions have 
been determined from these data. 



Table 3: Summary of sampling conducted in the Exploratory Fishing Areas during the 1999-2000 fishing year. 

Trip Vessel name Sampling Sampling No. trawls Number of samples Number of fish measured 
number start date end date sampled SSO BOE ORH Total SSO BOE , ORH Total 

Amaltal Explorer 
San Waitaki 
San Waitaki 
Amaltal Explorer 
Otakou 
Otakou 
Sun Waitaki 
Otakou 
Kap Farvel 
Otakou 
Amaltal Explorer 
Otakou 
Amaltal Explorer 
Otakou 
Otakou 
Otakou 
Otakou 
Otakou 
Otakou 
Rehua 
San Waitaki 
Baldur 
Otakou 
Otakou 
San Waitaki 

Total 179 159 75 57 292 16 231 7 185 4 450 27 966 





Table 4: The number of orange roughy length samples collected by month and area from the Exploratory 
Fishing Areas during the 1999-2000 fishing year. 

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

Arrow Plat. .O 0 0 0 4 1 5 0 2 0 0 0 12 
Auckland 1 3 1 0 0 5 0 0 3 0 1 0 14 
Islands 
Bounty 2 2 3 0 0 0 0 0 0 0 0 0 7 
Plat. 
Macquarie 0 0 0 2 0 2 0 0 0 0 0 0 4 
Sth Otago 0 0 0 1 0 1 0 0 0 0 0 0 2 

PuY'seiF 1 0 4 0 0. 1 0 0 0 0 0 0 6 
-0 0 0 0 4 0 1 0 0 0 0 0 0 5 
Snares 0 0 5 0 0 0 0 0 1 0 0 0 6 
Other 0 0 0 0 0 0 0 0 0 0 1 0 1 
Total 4 5 13 7 4 11 5 0 6 0 3 0 57 

Table 5: The number of smooth oreo length samples collected by month and area from the Exploratory 
Fishing Areas during the 1999-2000 fishing year. 

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

Arrow Plat. 
Auckland 
Islands 
Bounty 
Plat. 
Macquarie 
Sth Otago 
~~~~ Q 
Puysegur 
Snares 
Other 0 1 1 1 0 0 0 0 0 0 0 0 3 
Total 10 18 26 35 16 32 6 0 11 0 5 0 159 

Table 6: The number of black oreo length samples collected by month and area from the Exploratory 
Fishing Areas during the 1999-2000 fishing year. 

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

Arrow Plat. 
Auckland 
Islands 
Bounty 
Plat. 
Macquarie 
Sth Otago - (El 
f i~segur 
Snares 
Other 0 0 0 0 0 0 0 0 0 0 0 0 0 
Total 3 6 11 25 12 10 2 0 6 0 0 0 75 



Table 7: Total weight (t) of orange roughy catches sampled from the Exploratory Fishing Areas 
by month and area during the 1999-2000 fishing year. 

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

ArrowPlat. 0.0 0.0 0.0 0.0 31.6 16.5 12.8 0.0 8.5 0.0 0.0 0.0 69.4 
Auckland 0.5 2.0 0.0 0.0 0.0 2.6 0.0 0.0 28.5 0.0 1.5 0.0 35.2 
Islands 
Bounty 0.3 0.1 0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.7 
Plat. 
Macquarie 0.0 0.0 0.0 0.7 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0 1.0 
Sth Otago 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Pukaki(E) 0.0 0.0 1.1 0.0 0.0 0.6 0.0 0.0 0.0 0.0 0.0 0.0 1.7 
P W e P  0.0 0.0 0.0 1.1 0.0 1.5 0.0 0.0 0.0 0.0 0.0 0.0 2.6 
Snares 0.0 0.0 4.3 0.0 0.0 0.0 0.0 0.0 0.3 0.0 0.0 0.0 4.6 
Other 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 5.0 0.0 5.0 
Total 0.8 2.1 5.8 1.8 31.6 21.5 12.8 0.0 37.3 0.0 25.5 0.0 120.1 

Table 8: Total weight (t) of smooth ore0 catches sampled from the Exploratory Fishing Areas by 
month and area during the 1999-2000 fishing year. 

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

Arrowplat 0.0 0.0 0.0 0.0 3.1 0.0 0.0 0.0 1.5 0.0 0.0 0.0 4.6 
Auckland 7.0 10.0 40.5 0.0 0.0 1.9 0.0 0.0 15.0 0.0 0.3 0.0 74.6 
Islands 
Bounty 22.0 6.0 8.1 48.0 0.0 8.0 0.0 0.0 50.3 0.0 50.8 0.0 193.2 
Plat 
Macquarie 14.0 89.4 84.2 25.3 5.0 44.7 17.0 0.0 0.0 0.0 0.0 0.0 279.6 
Sth Otago 0.0 0.0 0.0 48.8 1.0 1.9 0.0 0.0 0.0 0.0 4.0 0.0 55.7 
PukakiQ 2.3 3.6 4.9 96.1 6.4 83.1 3.2 0.0 3.2 0.0 0.0 0.0 202.8 
~ W e k W  0.0 0.0 0.0 40.0 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0 40.3 
Snares 0.0 0.0 2.0 0.3 5.5 7.5 0.0 0.0 2.2 0.0 0.0 0.0 17.5 
Other 0.0 4.0 0.3 8.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 12.3 
Total 45.3 113.0 139.9 266.4 21.0 147.4 20.2 0.0 72.2 0.0 55.1 0.0 880.5 

Table 9: Total weight (t) of black ore0 catches sampled from the Exploratory Fishing Areas by 
month and area during the 1999-2000 fishing year. 

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

Arrowplat. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Auckland 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Islands 
Bounty 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Plat. 
Macquarie 0.0 2.0 0.9 0.0 0.0 1.7 0.2 0.0 0.0 0.0 0.0 0.0 4.8 
Sth Otago 0.0 0.0 0.5 0.7 3.5 0.1 0.0 0.0 0.0 0.0 0.0 0.0 4.7 
Pukakip) 3.7 10.1 10.1 33.3 38.5 33.0 0.5 0.0 16.2 0.0 0.0 0.0 145.2 
Pu~segur 0.0 0.0 0.0 14.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 14.6 
Snares 0.0 0.0 1.5 0.5 14.0 7.0 0.0 0.0 1.8 0.0 0.0 0.0 24.8 
Other 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Total 3.7 12.1 12.9 49.0 56.0 41.7 0.7 0.0 18.0 0.0 0.0 0.0 194.1 



Table 10: Total number of orange roughy measured from catches sampled from the Exploratory 
Fishing Areas by month and area during the 1999-2000 fishing year. 

Area Month Total 
0c.t Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep 

Arrow Plat 0 - 0  0 0 417 100 490 0 190 0 0 0 1 197 
Auckland 108 234 7 0 0 447 0 0 335 0 110 0 1241 
Islands 
Bounty 213 27 113 0 0 0 0 0 0 0 0 0 353 
Plat. 
Macquarie - 0 0 0 200 0 141 0 0 0 0 0 0 341 
Sth Otago 0 0 0 3 0 21 0 0 0 0 0 0 24 

~ ~ k a k i  Q 9 0 144 0 0 100 0 0 0 0 0 .O 253 
hysegur 0 0 0 388 0 100 0 0 0 0 0 0 488 
Snares 0 0 310 0 0 0 0 0 103 0 0 0 413 
Other 0 0 0 0 0 0 0 0 0 0 140 0 140 
Total 330 261 574 591 417 909 490 0 628 0 350 0 4450 

Table 11: Total number of smooth oreo measured from catches sampled from the Exploratory 
Fishing Areas by month and area during the 1999-2000 fishing year. 

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

h o w  Plat 0 0 0 0 443 0 0 0 173 0 0 0 616 
Auckland 123 303 402 0 0 490 0 0 209 0 108 0 1635 
Islands 
Bounty 317 300 301 200 0 200 0 0 223 0 306 0 1847 
Plat. 
Macquarie 229 783 1095 403 207 1316 301 0 0 0 0 0 4 334 
Sth Otago 0 0 0 494 100 100 0 0 0 0 116 0 810 
Pukaki(E) 413 393 403 1704 707 810 301 0 303 0 0 0 5 034 
fi~sel3U.r 0 0 0 503 0 100 0 0 0 0 0 0 603 
Snares 0 0 302 101 213 200 0 0 216 0 0 0 1032 
Other 0 129 91 100 0 0 0 0 0 0 0 0 320 
Total 1082 1908 2594 3505 1670 3216 602 0 1124 0 530 0 16231 

Table 12: Total number of black ore0 measured from catches sampled from the Exploratory 
Fishing Areas by month and area during the 1999-2000 fishing year. 

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

Arrow Plat. 
Auckland 
Islands 
Bounties 
Macquarie 
Sth Otago - (El 
Puysegur 
Snares 
Other 
Total 



Table 13: Comparison of the number of trawls sampled and the weight of catch sampled (t) 
under the programme with the MFish Scientific Observer Programme and the level of total catch 
(t) from each fishery. The level of coverage is expressed as the percentage of the total catch from 
the fishery sampled by the programme. The orange roughy catch and the details of the level of 
sampling of the orange roughy fishery. by MFish observers were sourced from Anderson (2001). 
Data for the smooth ore0 and black ore0 fisheries were sourced from Alan Hart, NIWA (pers. 
corma). - denotes no data available. 

Fishery This programme Wish observers 
No. tows Weight No. tows Weight 

Orange roughy 
Arrow plateau' 
Auckland Islands 
Bounty Plat. 
Macquarie 
Sth Otago - (El 
~ y s e g u r  
Snares 
Total 

Smooth ore0 
Arrow Plateau 
Auckland Islands 
Bounty Plat. 
Macquarie 
Sth Otago 
hkaki  (El 
-0 
~ r s e g u r  
Snares 
Total 

Black ore0 
Arrow Plateau 
. Auckland Islands 
Bounty Plat. 
Macquarie 
Sth Otago - (El 
-0 
PuyseiiYr 
Snares 
Total 

sampled sampled 

- 
7 
5 
5 
3 
1 
1 
2 
- 

22 
8 
- 
- 

36 
1 

- 
- 

- 
3 
0 
- 
- 

10 
2 
- 
- 
- 

Total 
catch 

200* 
227 
183 
17 
<1 

3 
7 

15 
652 

- 
552 
766 

- 
- 

1 567 
14 

1 64 
279 

- 

- 
0 
2 - 
- 

955 
18 

155 
266 

- 

Coverage 
(%I 

34.7 
15.5 
0.4 
5.9 

- 
56.7 
3.7 

30.7 
17.6 

- 
13.5 
25.2 - 
12.9 
0.0 

24.6 
6.3 

16.0 

- 
- 

0.0 
- 
- 

15.2 
0.0 
9.4 
9.3 

13.2 

* source Annala et al. 2001 



3.3 Length compositions 

3.3.1 Orange roughy 

Arrow Plateau - 
The length composition of male orange roughy sampled from catches taken on the Arrow 
Plateau was dominated by a single length mode occupying the 30-43 cm (S.L.) length range, 
with a modal peak at 39 cm (S.L.) (Figure 2). Female fish had a dominant mode in the 33-45 
cm (S.L.) length range and a modal peak at 39-40 cm (S.L). 

The length composition of the sampled catch was comparable to the results of catch sampling 
conducted during 1998-99 W g l e y  1999b). In both years, the catches were dominated by a 
strong mode of ,fish in the 3345 cm (S.L.) length range and the modal peaks for both male 
and female fish were similar. 

The length composition is also comparable to the length fiequency distributions derived fiom 
the fishery for 1996-97,1997-98, and 1999-2000 fiom data collected by the MFish Scientific 
Observer Programme (Anderson et al. 1998, Anderson 1999,2000). 

Auckland ,Islands 
Orange roughy catches sampled fiom the Auckland Islands fishery were dominated by male 
fish within the 30-40 cm (S.L.) length range (Figure 3). The length frequency distribution 
was unimodal with a peak at 34-38 cm (S.L.). Female fish attained a higher maximum length 
and the length composition was dominated by a single mode occupying the 30-42 cm length 
range (S.L.) (Figure 3). 

Sampling of the catch of orange roughy from the Auckland Islands fishery was also 
conducted in 1998-99 (Langley 1999b). The results of the successive years of sampling are 
similar, in terms of the length composition of the catch and the predominance of male fish in 
the catch. The 1999-2000 length composition was also comparable to the length frequency 
derived from the catch sampled by the Wish Scientific Observer Programme in 1997-98 
(Anderson 1999). 

3.3.2 Smooth ore0 

Auckland Islands 
The length composition of the smooth ore0 catch sampled from the Auckland Islands fishery 
comprised a single length mode occupying the 30-55 cm (T.L.) length range (Figure 4). For 
male fish, the peak of the length mode is between 37-43 cm (T.L.), while female fish attain a 
larger maximum size with a modal peak in the 40-46 cm (T.L.) length range. 

During the 1996-97 fishing year, length samples were collected from the smooth ore0 catch 
from the Auckland Islands fishery. However, in documenting the results fiom 1996-97 the 
samples were amalgamated with additional samples from the Puysegur and Snares areas and 
consequently the length compositions presented by O'Toole & Vignaux (1998) are not 
directly comparable with Figure 4. 

Sampling was also conducted in 1998-99 and the resulting length compositions for male and 
female fish are generally comparable to the most recent year, although in 1999-2000 a higher 
proportion of larger fish (over 45 cm T.L.) were measured (Langley 1999b). 

Bounty Platform 
The length fkquency distribution of male smooth ore0 sampled from the Bounty Platform 
fishery is dominated by a single, strong mode occupying the 2843 cm (T.L.) length range, 



with a peak at 34-36 cm (T.L.) (Figure 5). The female fish sampled occupied a broader length 
range, attaining a maximum length of around 50 cm (T.L.). The female length composition is 
mimodal with a peak extending over the 34-39 cm (T.L.) length range. 

Length fkequency data were also collected fiom this fishery during the 1996-97, 1997-98, 
and 1998-99 fishing years (O'Toole & Vignaux 1998, Langley 1999a, 1999b). The length 
compositions derived fiom sampling in 1997-98 and 1998-99 are comparable with the 1999- 
2000 length fkequency distributions for male and female fish. Limited sampling was 
undertaken in 1996-97 and the length distribution is not sufficiently well determined to 
compare with the data fkom the three subsequent years. 

Macquarie Ridge 
The length fiequency distribution of male smooth ore0 sampled fkom the Macquarie Ridge' 
fishery comprises a mode occupying the 30-50 cm (T.L.) length range, with a peak at 40-44 
cm (T.L.) (Figure 6). The female length fiequency distniution comprises larger fish, with the 
distribution occupying the 30-55 cm (T.L.) length range and a modal peak of 44-49 cm 
(T.L.). 

The smooth oreo catch was previously sampled during the 1998-99 fishing year (Lmgley 
1999b). The sampled component of the 1999-2000 catch generally comprised larger fish than 
sampled fiom the fishery in the previous year, with a smaller proportion of fish in the length 
classes less than 35 cm (T.L.). 

South Otago 
The length composition of the catch of smooth oreo sampled fkom the South Otago fishery 
was poorly defined due to the limited number of samples collected fiom the fishery in 1999- 
2000 (Figure 7). The sampled catch was dominated by small fish within the'25-30 cm (T.L.) 
length range. Only a small component of the sampled catch contained fish in the 32-45 cm 
(T.L.) length range (Figure 7). 

The length composition of the sampled catch is considerably smaller than the catch sampled 
during 1998-99 which was dominated by fish in the 30-40 cm (T.L.) length range (Langley 
1999b). 

Pnkaki 
The length composition of the smooth ore0 catch sampled fkom the Pukaki (E) fishery 
comprised a broad length mode occupying the 25-50 cm (T.L.) length range (Figure 8). For 
male fish, the peak of the length mode is between 35-40 cm (T.L.); for female fish the modal 
peak is around 35-39 cm (T.L.), with a smaller mode in the 41-49 cm (T.L.) length range. 

Length frequency samples were collected fiom the smooth ore0 catch fiom the Pukaki (E) 
fishery in September 1998 and during 1998-99 (Langley 1999a, 1999b). There has been a 
general annual increase in the length of fish sampled fiom the catch of the fishery. 

Snares 
The length frequency distribution of male smooth ore0 sampled fiom the Snares fishery 
comprised a length mode occupying the 30-50 cm V.L.) length range, with a modal peak at 
35-39 cm (T.L.) (Figure 9). The female length composition is dominated by fish in the 33-43 
cm (T.L.) length range. 

The smooth ore0 catch was sampled in 1998-99 (Langley 1999b). The sampled catch from 
1998-99 was dominated by fish fiorn a broader length range (28-50 cm T.L.) and was 
comprised of a higher proportion of large female fish (greater than 45 cm T.L.). 



3.3.3 Black oreo 

Macqnarie Ridge 
Black ore0 catches sampled fiom the Macquarie Ridge fishery were dominated by male fish 
in the 3045 cm (T.L.) length range, with a modal peak around 36-39 cm (T.L) (Figure 10). 
Female fish occupied the same length range, although the distribution was skewed to the 
larger length classes with a modal peak at 39 cm (T.L.). 

The length range of the sampled catch was similar to that derived fiom catch sampling in 
1998-99 (Langley 1999b). However, the modality of the length frequency distributions was 
more strongly defined in samples collected in 1999-2000. In addition, there was a 
considerable increase in the proportion of male fish in the sampled catch between the two 
years. 

Pnkaki 
Catches of both sexes of black oreo sampled fiom the Pukaki 0 fishery were dominated by a 
single, strong length mode occupying the 28-40 cm (T.L.) length range with a modal peak at 
34-36 cm (T.L.) (Figure 11). A small proportion of the catch contained fish in the 15-25 cm 
(T.L.) length range. 

Black ore0 catches were also sampled during the 1996-97, 1997-98, and 1998-99 fishing 
years (O'Toole & Vignaux 1998, Langley 1999a, 1999b). The length compositions of the 
catch from the Pukaki Q fishery have been relatively consistent over the four-year period. 

Snares 
The length composition of male and female black ore0 sampled fiom the Snares fishery 
comprised two length modes, a small mode occupying the 15-27 cm (T.L) length range and a 
dominant, broad mode between 30 and 45 cm (T.L.) (Figure 12). 

In comparison, the length composition derived fiom sampling in 1998-99 comprised solely 
fish in the larger length mode with a strongly defined modal peak around 33-37 cm (T.L.) 
(Langley 1999b). 
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Figure 2: Scaled length distribution of the orange roughy catch sampled from the Arrow Plateau 
fishery during the 1999-2000 fishing year. The number of tows sampled = 12, number of fish 
measured = 1197. 
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Figure 3: Scaled length distribution of the orange roughy catch sampled from the Auckland 
Islands fishery during the 1999-2000 fishing year. The number of tows sampled = 14, number of 
fish measured = 1241. 



15 20 25 30 35 40 45 50 55 60 

Length (TL) cm 

Figure 4: Scaled length distribution of the smooth oreo catch sampled from the Auckland Islands 
fishery during the 1999-2000 fishing year. The number of tows sampled = 16, number of fish 
measured = 1635. 
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Figure 5: Scaled length distribution of the smooth ore0 catch sampled from the Bounty Platform 
fishery during the 1999-2000 fishing year. The number of tows sampled = 18, number of fish 
measured = 1847. 
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Figure 6: Scaled length distribution of the smooth oreo catch sampled from the Macquarie Ridge 
fishery during the 1999-2000 fishing year. The number of tows sampled = 42, number of fish 
measured = 4334. 
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Figure 7: Scaled length distribution of the smooth ore0 catch sampled from the South Otago 
Gshery during the 1999-2000 fishing year. The number of tows sampled = 3, number of fish 
measured = 810. 
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Figure& Scaled length distribution of the smooth oreo catch sampled from the Pukaki @) 
fishery during the 1999-2000 fishing year. The number of tows sampled = 50, number of fish 
measured = 5034. 
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Figure 9: Scaled length distribution of the smooth oreo catch sampled from the Snares fishery 
during the 1999-2000 fishing year. The number of tows sampled = 10, number of fish measured = 
1032. 
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Figure 10: Scaled length distribution of the black oreo catch sampled Zrom the Macquarie Ridge 
fishery during the 1999-2000 fishing year. The number of tows sampled = 9, number of fish 
measured = 783. 
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Figure 11: Scaled length distribution of the black ore0 catch sampled from the Pukaki (E) fishery 
during the 1999-2000 fishing year. The number of tows sampled = 44, number of fish measured = 
4375. 
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Figure 12: Scaled length distribution of the black oreo catch sampled from the Snares fishery 
during the 1999-2000 fishing year. The number of tows sampled = 9, number of fish measured = 
893. 

3.4 Ovarian development 

Gonad staging data were examined to investigate seasonal trends in ovarian development for 
the three species sampled. Most of the samples were collected fiom the fishery during the l irst 
half of the 1999-2000 fishing year. The small number of samples collected during the 
remainder of the year provides limited data to d e h e  trends in ovarian condition during this 
period. 

3.4.1 Orange roughy 

During October-April, sampled catches of orange roughy were dominated by prespawning 
fish (stages 1 and 2) (Table 14). Limited samples were collected during the subsequent 
months fiom the eastern Chatham Rise (including Arrow Plateau) and the Auckland Islands 
fishery. The few samples collected reveal an increase in the proportion of ripe (stage 3) and 
running ripe (stage 4) orange roughy during June and a high proportion of running ripe and 
spent fish (stage 5) in August. These trends in gonad development are consistent with the 
established spawning period for orange roughy. 

3.4.2 Smooth ore0 

Ovarian staging data were collected from the sampled smooth ore0 catch from each of the 
main areas fished (Table 15). Most of the fish sampled were in the immature/resting (stage 1) 
and maturing (stage 2) stages of ovarian development. During October to December, there 
was a general decline in the proportion of fish in these stages of gonad development, with a 
corresponding increase in the ripe (stage 3) and running ripe fish (Table 15). There was also a 
small proportion of spent (stage 5) fish in the sampled catch in December. 



Over the subsequent months, the proportion of ripe and running ripe fish in the catch 
declined, while the proportion of fish with immaturelresting (stage 1) and maturing (stage 2) 
gonads increased to dominate catches by April (Table 15). The observed trend in gonad 
condition is consistent with the established spawning period for smooth oreos on the Chatham 
Rise where spawning occurs fiom late October to at least December. However, the spawning 
period in the Sub-Antarctic fishery appears to occur slightly later with a peak in spawning 
activity during December and extending through until February (Table 15). 

There also appear to be some differences in the timing of spawning between the main fishing 
areas, with peak spawning occuning in the Auckland Islands and Macquarie Ridge fisheries 
during December and during January-February at the Pukaki (E) fishery (Table 15). Actively 
spawning fish (stage 4) were sampled from all fishing areas except South Otago and 
Puysegur. 

The limited samples collected from the fishery between May and September suggest a high 
proportion of the catch comprised immature/resting (stage 1) and maturing (stage 2) fish with 
an absence of running ripe (stage 4) abd spent (stage 5) fish in the catch. However, some 
individual samples recorded a high proportion of ripe (stage 3) fish during the period 
indicating possible problems in the classification of gonad stages by some sampling s W  
(Table 15). 

.3.4.3 Black ore0 

Seasonal trends in ovarian development for black oreo were similar to those described for 
smooth oreo. There was a general decline in the proportion of immaturelresting (stage 1) and 
maturing (stage 2) fish between October and February and a corresponding increase in the 
proportion of ripe (stage 3) and running ripe (stage 4) fish (Table 16). The summer spawning 
period is consistent with the established spawning period for black ore0 in the Chatham Rise 
fishery. 

Spent fish accounted for a small proportion of the black ore0 catch sampled in December. 

The proportion of ripe and running ripe.fish in the catch declined to a negligible level between 
February and March. For the remainder of the fishing year, sampled catches were dominated 
by immature/resting (stage 1) and maturing (stage 2) fish (Table 16). 

Actively spawning fish (stages 3 and 4) were sampled from each of the main areas fished 
(Table 16). However, although the seasonal distribution of samples is limited for some areas, 
there appears to be some difference in the spawning period for black ore0 between areas. For 
the South Otago fishery, no actively spawning fish were sampled after December, and 
spawning appeared to be more protracted in the Pukaki fishery, with actively spawning fish 
caught throughout the December to February period. 



Table 14: Percentage of female orange roughy at each gonad stage by sub-area and month from 
catches sampled during the 1999-2000 fishing year (trips 9902,9903,9907 and 9909 excluded). 
Data from the combined subareas of the Sub Antarctic region are also presented. Only months 
in which at least 30 fish were staged are reported. 

Area Month 
- .  

Percentage at stage 
1 2 3 5 

Arrow Feb 
Plateau Mar 

, Apr 
Jun 

Auckland Nov 
Idmds Mar 

Jun 

Aug 

Bounty Oct 
Platform 

Macquarie Jan 
Mar 

Pukaki(E) Dec 
Mar 

Snares Dec 

Sub Oct 
Antarctic No" 
areas Dec 

Jan 
Feb 
Mar 
A P ~  
May 
Jun 
Jul 
Aug 
Sep 

Number 
staged 

149 
59 

275 
95 

55 
177 
108 
82 

98 

130 
7 1 

80 
50 

83 

104 
65 

185 
131 

0 
325 

0 
0 

132 
0 

140 
0 



Table 15: Percentage of female smooth oreo at each gonad stage by sub-area and month from 
catches sampled during the 1999-2000 fishing year (trips 9902, 9903, 9907 and 9909 excluded). 
Data from the combined sub-areas of the Sub Antarctic region are also presented. Only months 
in which at least 30 fish were staged are reported. 

Area Month 

Arrow Feb 
Plateau JU 

Auckland Oct 
I~lands Nov 

Dec 
Mar 
Jun 

Aug 

Bounty Oct 
Platform NOV 

Dec 
Jan 
Mar 
Jun 

Aug 

Macquarie Oct 
Nov 
Dec 
Jan 
Feb 
Mar 

A P ~  

Sth Otago Jan 
Feb 
Mar 

Aug 

Pukaki(E) Oct 
Nov 
Dec 
Jan 
Feb 
Mar 

A P ~  
Jun 

Puysegur Jan 
Mar 

Snares Dec 
Feb 
Mar 
Jun 

Sub Oct 
Antarctic NOV 

areas 

Percentage at stage 
1 C) C 

Number 
staged 

202 
85 

43 
140 
227 
262 
97 
47 

177 
118 
155 
110 
88 
65 
152 

78 
26 1 
385 
236 
98 
727 
188 

137 
29 
33 
32 

189 
161 
160 
746 
377 
402 
117 
105 

1 64 
31 

76 
124 
106 
88 

487 
719 





Table 16: Percentage of female black oreo at each gonad stage by subarea and month from 
catches sampled during the 1999-2000 fishing year (trips 9902,9903,9907, and 9909 excluded). 
Data from the combined sub-areas of the Sub Antarctic region are also presented. Only months 
in which at least 30 fuh were staged are reported. 

Area 

Macquarie 

Sth Otago 

-(El 

Snares 

Sub 
Antarctic 
areas 

Month 

Nov 
Dec 
Mar 

Dec 
Jae 
Feb 

Oct 
Nov 
Dec 
Jan 
Feb 
Mar 

A P ~  
Jlm 

Dec 
Feb 
Mar 
Jun 

Oct 
Nov 
Dec 
Jan 
Feb 
Mar 
Apr 
May 
Jlm 
Jul 
Aug 
sep 

Percentage at stage 
3 4 5 

Number 
staged 



4. DISCUSSION 

Under the Deepwater Sampling Programme, industry personnel were instructed not to 
conduct sampling while a Wish scientific observer is on board the vessel. Therefore, to 
determine the total sampling coverage achieved in the EFAs during 1999-2000 it is necessary 
to amalgamate the sampling data collected from the two programmes. 

The industry sampling programme was fmt introduced in 1996-97 and has been managed by 
SeaFIC since 1998-99. For a number of the main fisheries, the sampling programme has 
collected sufficient sampling data to define the annual length composition of the catch for the 
four-year period, although in most cases sufficient data are available only from 2-3 years. In 
general, the length frequency distributions derived for each species fishery are comparable 
between years and are also comparable to the reported length compositions derived fiom data 
collected by the MFish Scientific Observer Programme (Anderson et al. 1998, Anderson 
1999,2000). 

Overall, a high standard of data collection has been achieved under the Deepwater Sampling 
Programme, particularly during the last two years. This is reinforced by the consistency in the 
length frequency distribution derived from successive years of sampling and with the data 
collected by the MFish Scientific Observer Programme. Nevertheless, the analysis of 
sampling data collected during 1998-99 identified a number of problems associated with 
ovarian staging data collected on board some vessels. In 1999-2000, there was an 
improvement in the quality of these data as sampling personnel became more familiar with 
the gonad development stages for each species. However, problems in the interpretation of 
gonad stages were still apparent in 1999-2000, parlicularly in discerning between stage 1 and 
stage 2 ovaries. Issues of data quality will continue to be addressed during the 200041 
fishing year. 

During the 1999-2000 fishing year, the deepwater sampling programme continued to monitor 
the length composition from the main fisheries operating in the EFAs, principally the smooth 
oreo fisheries in the Pukaki (E), Macquarie Ridge, Bounty Platform, and Auckland Islands 
sub-areas, the Pukaki (E) black ore0 fishery, and the Auckland Islands and Arrow Plateau 
orange roughy fisheries. 

The level of sampling achieved during 1999-2000 was lower than fiom the previous year 
(292 samples compared to 424 samples fiom 1998-99). The decline in sampling effort is 
attributaMe to the departure of one of the main vessels operating in the fishery during mid 
1999-2000 and an overall reduction in the level of catch of orange roughy and ore0 species 
fiom the Sub-Antarctic fishery during 1999-2000. Despite this, sufficient numbers of samples 
were available to determine the length composition of the catch for each of the main fisheries 
operating in the Sub-Antarctic fishery. However, for a number of the smaller fisheries, the 
reduction in the overall level of sampling meant that i n d c i e n t  samples were collected from 
these areas, for example the Snares sub-area. 

The ongoing success of the Deepwater Sampling Programme in 1999-2000 has reinforced the 
capability of the industry to collect biological data from the catch of commercially important 
fisheries. In the past, this has been the role of the Scientific Observer Programme, although in 
many of the deepwater fisheries the SOP has been unable to achieve the desired level of 
sampling coverage (Anderson et al. 1998, Anderson 1999,2000,2001). The integration of the 
catch sampling into the normal operation of each vessel in the fleet ensures a high level of 
sampling is achieved, with the sampling coverage distributed in proportion to the operation of 
the fishery. Consequently, the monitoring programme is more robust in terms of ensuring the 
data collected are representative of the entire catch fiom the fishery. There is also a 
substantial reduction in the costs associated with the sampling programme compared to a 
sampling regime entirely reliant on the SOP for data collection. 



ORMC has committed to the continuation of sampling of the orange roughy and ore0 catch 
fiom the EFAs during 2000-2001. The ongoing collection of these data from the EFAs will 
enable future trends in the length composition of the catch from these fisheries to be 
monitored and incorporated into specific stock assessments, as required. 
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COLLECTION OF BIOLOGICAL SAMPLES 

INTRODUCTION 

For the 200012001 fishing year, The Orange Roughy Management 
Company Limited (ORMC) has undertaken to administer the Minister of 
Fisheries (the Minister) request that quota owners collect biological 
samples fiom their catches in the ORH3B Exploratory Areas. 

The purpose of this sampling programme is to collect length and 
biological data from catches of orange roughy, smooth, and black oreo. 
This information will enable catches fiom these areas to be monitored 
and will improve the understanding of the biology and distribution of 
these species. The resulting information will be incorporated into the 
annual stock assessment of these fisheries and will be used to support 
future management decisions regarding the deepwater fishery. 

Decisions by the Minister to make provision for orange roughy quota in 
the Exploratory Areas have been dependent on commitments fiom quota 
owners to undertake the collection of information from these fisheries. It 
is important that quota owners meet these obligations and undertake this 
deepwater sampling programme to the specified standard of the Ministry 
of Fisheries w i s h ) .  

These instructions for sampling have been developed in conjunction 
with Wish. 

It is critical that these instructions are strictly followed. 

For the 200012001 fishing year, ORMC has contracted the NZ Seafood 
Industry Council (SeaFIC) to manage the collection of biological data 
fiom commercial vessels. SeaFIC staff will be responsible for training 
vessel crew to the required standard and for liaison with Vessel 
Managers and crew to ensure maintenance of the sampling programme, 
including debriefing at the end of each trip. 

If you have any questions regarding the sampling instructions, please do 
not hesitate to contact the SeaFIC Science staff responsible for the 
management of the programme: 



1.0 E m N T  OF SAMPLING PROGRAMME 

Sampling of catches of orange roughy, black oreo, and smooth ore0 is 
required when fishing in 0E06 and the Exploratory Fishing Areas of 
ORH3B. The sampling details for each area are outlined below. 

It is necessary to collect biological samples when a MFish Scientific 
Observer is on board the vessel. The Wish  Observer should be 
collecting sufficient samples to meet with the requirements of the 
monitoring programme. 

1.1 ORB 3B (Exploratory) 

Orange roughy catches are to be sampled fiom all fishing within the 
ORH 3B Exploratory Areas, including both Arrow Plateau and Sub 
Antarctic Areas. This does not include the Puysegur area there is a 
zero ORH catch set here for 2000-01. These areas are shown in 
Figure 1. 

1.2 ORE0 in ORB 3B (Exploratory) [OEO 1 and OEO 6] 

Black and smooth oreo (BOE and SSO) catches are to be sampled 
fiom all areas fished in OEO 6 and the portion of OEO 1 within the Sub- 
Antarctic Area of ORH 3B (ie south of 40~00' South). This area is 
shown in Figure 2 and 3. 



2.0 SAMPLING PROCEDURES 

Biological samples are to be collected fiom the catch taken from one 
trawl for each day of fishing in the areas defined in Section 1. 

Where appropriate, the catch of each of the three species (orange 
roughy, smooth oreo and black oreo) is to be sampled from the selected 
trawl. 

2.1 Selection of a Trawl for Sampling 

The trawl to be sampled is to be selected at random fiom the fishing 
undertaken on a given day. Selection is to be determined based on a 
random time of the day for the time the trawl is on deck (ie completion). 
The h t  trawl retrieved after the random time for that day is to be 
chosen for biological sampling. However, if the catch from this trawl is 
too small for a good sample (ie the total catch of SSO, BOE, and ORH 
combined is less than 500 kg) then the catch fiom the next trawl with a 
total catch larger than 500 kg should be sampled. 

2.2 Calculation of Random Time for Trawls 

A list of random times for each day of fishing are provided in 
Attachment 1. 

For example, for a random time of 0433 hours, take a sample fiom the 
next trawl landed on deck which has a total catch greater than 500 kg. 
Remember not to sample the catch &om trawls with a combined catch 
(ORH, SSO, and BOE) of less than 500 kg. 

For random times later than 2000 hours, it is possible that the next trawl 
is not landed on deck until after midnight. However, the next trawl 
should still be sampled and considered as the sample from the previous 
day. In such cases where the random time for the next day is early and 
overlaps with the previous night's sample, select the next random time 
on the list for the sample fiom the following day. 

2.3 Selection of a Sample from the Catch 

For each species, a sample of 100 fish is to be measured from the 
catch. The number of fish comprising the sample does not change in 
relation to the size of the catch. 

Species 

I Black ore0 (BOE) 100 fish 

Orange roughy 
Smooth ore0 

Code Sample Size 

(ORH) 
(SSO) 

100 fish 
100 fish 



The sample of fish to be measured must be selected at random fiom 
the entire catch. All samples are to be selected fiom an appropriate 
sample point on board the vessel. The sample point should be 
established at a location that enables all fish in the catch an equal 
chance of being selected in the sample. - 

The sample point should not chan~e from dav to day, but remain 
fixed for the whole trip. It  is important that the sampling point 
chosen allows sampling before any fish are sorted. 

The position of the sample point will vary depending on the size of the 
vessel and layout of the processing area andlor fish hold. On larger 
vessels, an appropriate sampling point would be located at the conveyor 
in fiont of the fish ponds, while on small vessels it may be necessary to 
collect a sample directly fiom the codend of the trawl. 

The sub-sample of 100 fish of each species is to be selected fiom the 
catch at one time. Individual fish will be drawn £tom the sampling point 
by successively selecting the fish with the eyeball nearest the sampling 
point. One hundred fish are contained in about 3-4 fish bins. 

2.4 Fish Measurement 

Orange roughy are to be measured to the nearest centimetre below 
the standard length. For example, a standard length of 35.8 cm 
should be recorded at 35 cm. 

Smooth and black ore0 are to be measured to the nearest centimetre 
below the total length, that is the distance h m  the nose to the tip of the 
tail. The correct measurement methods for orange roughy and oreos are 
presented below. 

Fish that have incurred damage to the tail during trawling or from 
previous wounds that prevent that accurate measurement of the fish are 
not to be included in the sample. - 
2.5 Sex and Maturity Data 

All fish are to be sexed and the gonad state of female fish is to be 
determined using a five stage development scheme. 

Gonad Stage 
1 
2 
3 
4 
5 

Females 
ImmatureResting 
Maturing 
Ripe 
Running Ripe 
Spent 

Figure 4 illustrates the gonad development stages for female orange 
roughy. 



Figure 5 illustrates the gonad stages of female black and smooth oreos. 

It is important to determine the gonad state of every female fish included 
in the sample. If you can not identify the gonad condition do not record 
the fish in the 'Temale Tally" column. Instead, record the fish in the "Not 
sexed" column. This applies to all three species sampled. 

2.6 Collection of Otolith 

There is no requirement to collect otoliths fiom the sample at this time. 

lono: 
Total Length ('lie of Smut to the cod of the Caudal fin) 



I mare 4 GONAD STAGES OF FEMALE ORANGE ROUGHY 

STAGE 1 I IMMATURE / RESTING / EARLY MATURATION I 
Immature: Ovarv small. Colour milkv-white or 
pale pink No enas are visible. 

Resting: Ovary may be relatively small or medium 
sized but flaccid. Pink to pale orange in colour (NOT 
bloody). Small eggs (< 0.5mm) are visible as oran= 
dots. - 
Early Maturation: Ovary relatively small. Pale orange 
in colou. w. 

STAGE 2 MATURING 
Ovary quite large and orange in colour. Lawer (0.5- 
1.8mm). volk-fded eggs are wesent, fill in^ the ovarv. 

stage 1 ORH female 

STAGE3 IUPE 
Ovary is large and a mottled-orange colour. A mixture I I 

Ovary is large and thin-walled. EJTS are mainlv clear 
"hvaline? with few if any orange eggs. Eggs flow freely 

with light pressure on the abdomen. 

The distinction between stages 3 (ripe) and 4 (running 
ripe) is not strong in OREL Define as a stage 4 if most of 
the eggs are clear. 

STAGE 5 SPENT 
Ovarv flaccid, and reddish and "bloodv" in colour. Some 

I residual eggs may be present. 

Ovaries that are partially spent (ie. reddish, relatively 
flaccid, but still quite large with numerous eggs) should 
be classified as spent. 

No Picture Available 



Figure 5. GONAD STAGES OF FEMALE BLACK AND SMOOTH ORE0 

STAGE 1 
IMMATURE OR RESTING 

Ovary clear or pale. 
No eggs visible 

STAGE 2 MATURING 

Ovary pale, small eggs visible. 
Ovary quite small. 

The ovary increases in size during 
maturation and yolk filled eggs become 
more obvious (diameter 0.5-1.5 mm). 

STAGE 3 RIPE 

Ovary is large. Clear eggs present 
(more than just one or two). Mottled 
appearance. 

Photographs purchasedfiom NlWA Ltd 



Figure 5 (contd). GONAD STAGES OF FEMALE BLACK AND SMOOTH 
ORE0 

STAGE 4 

RUNNINGRIPE 

Ovary large and thin walled, hgile. 
Relatively few opaque eggs remain if 
any at all. Eggs flow freely with li&t 
pressure. 

STAGE 5 SPENT 

Ovary flaccid and bloody residual eggs often 
present. 



3.0 RECORDING INFORMATION 

3.1 Trawl Information 

It is important to relate the biological samples to the catch and 
effort data from the trawl. 

Catch and effort data from the trawl is recorded on the Trawl Catch 
Effort Processing Return (TCEPR), including the catch of ORH, SSO, 
and BOE (separately and in kilograms), the start and ltinish positions, 
depth, date and start and end time (NZST). 

Record the TCEPR number and the shot number (1-6) from that 
form on the top of the Biological Sampling Data Form(s1 for that 
trawl. 

3.2 Biological Sampling 

Record all sampling data on the attached Biological Sample Data Form 
(Attachment In). For each trawl, a Data Form should be completed for 
each species; orange roughy, smooth oreo, and black oreo. 

Record the species sampled and the fish measurement method (standard 
length for orange roughy and total length for black, spiky and smooth 
oreo) on each form. 

Record the total or standard length to the nearest centimetre below the 
actual length. 

3.3 Guide to Completing Biological Sample Data Form 

Males and female fish are recorded in separate tally columns. Use a 
separate row for each 1 cm length class. 

Record individual male fish using a tally mark to denote a single fish. 
For females, instead of using a tally mark write the gonad stage 
number in the tally column. (Figures 2 and 3 illustrate the gonad 
stages for female orange roughy and oreos). 

Once the sample is completed, summarise the number of male and 
female measured in each length class in the columns headed "LF 
Summary". For female fish, summarise the number of fish in each 
gonad stage in the columns titled "Gonad Summary". Sum the total 
number of male, female fish and record the number in the "TOT" 
row at the bottom of the form. 

Remember to record the gonad stage for every female measured. If 
you can not determine the gonad state record the fish in the 'Wot 
Sexed" column. This applies to all three species sampled. 

See an example of a completed Biological Sample Data Form in 
Figure 6 on the next page. 



Figure 6 : Example of a Completed Biological Sample 
Information Sheet 

FOR THE ORANGE ROUGHY MANAGEMENT CO LTD I 1 
I (OfAca Use) 

 ate i5.4 9 8  TCEPR NO: q7 "8Lt shot NO: 3 
Estimated Catch for TOW: 0 R> st 9. MpNo: 1 
SpeciesCode: ORH BOE e SSO e Measurement Wthod: OEO TL e 
mmder: ~.?bk3,ln 

ORH SL d 
No. of Otoliths Colleded: - 

PLEASE AlTACH PHOTOCOPY OF TRAWL. CATCH. EFFORT & PROCESSING RETURN WITH THIS FOW 



3.4 Summary and Check List 

The following list is a summary of the key points to be followed when 
undertaking sampling of orange roughy, black, spiky and smooth ore0 
catches. 

1. For each species, one sample is to be collected for each day of 
fishing in the Exploratory Areas. 

2. Sample the catch of orange roughy, black, smooth and spiky ore0 
from one (randomly selected) trawl for each day of fishing. 

3. 100 fish of each species to be sampled from the selected trawl. 
The sample is to be selected at random from the determined 
sampled point. 

4. Record trawl number (TCEPR and tow number) on Biological 
Sampling Data Form. 

5. A separate Biological Sampling Data Form is to be completed for 
each species. 

6. Measure the standard length of orange roughy, and the total length 
for ore0 species. 

7. Record the nearest centirnetre below the actual length measured. 

8. Record the sex and gonad stage of all female fish in the sample. .. .a 



4.0 OREOS : IDENTF'ICATION GUIDE 

Black and smooth oreos are to be sampled as separate species. The following 
illustrations and brief descriptions are provided to assist with the identification of the 
four species of oreo. 

Smooth ore0 (SSO) 
First spine longest 
Gill cover without strong ridge and fully scaled 
Dorsal fin spine weak 
Skin smooth, spotted in juveniles (illustration). 
Colour: Grey to brownish black 
Juveniles steel grey with numerous spots on the 

back 
@ Clcmcnt & Associates Limited 1997 

Black ore0 (BOE) 
Dorsal fin spines strong 
Skin rough, scales not easily shed 
First spine short 
Gill cover with strong ridge and not M y  scaled. 
Colour: Dark greyish brown to black 

@ Clement & Associates Limited 1997 

Spiky ore0 (SOR) 
First spine short 
Gill cover with strong ridge and not fully scaled. 
Dorsal fin spines strong 
Skin rough, scales easily shed 
Colour: Grey to grey brown 

(9 CleMat & Associates Limited 1997 

Warty ore0 (WOE) 
First dorsal fin spine shorter than second 
Double row of warts on belly 
Scales easily shed 
Colour: Dark grey 

@ Clement & Associates Limited 1997 



5.0 FORWARD INFORMATION 

At the completion of the trip, please forward all completed Biological Sampling 
Data Fonns to the Vessel Manager. The completed forms and corresponding 
TCEPR forms are then to be sent to the Science Group at the NZ Seafood 
Industry Cowicil: 

A few days or weeks after the completion of each trip, Greg Lydon will contact 
you to provide feedback on the sampling programme, to ensure adequate 
samples were collected, and to discuss any problems that may have arisen 
during the trip. 

At the end of each fishing trip in the Exploratory Area, we request that you 
advise SeaFIC prior to arrival in port. SeaFIC staff will either meet you in port 
at the completion of the trip or speak to you by phone at your convenience. 



Attachment I - List of Random Times for Each Day of 
Fishing 


