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EXECUTIVE SUMMARY 

Langley, A.D. (2001). Summary report of biological data collected from the hoki fishery by 
the Hoki Management Company Limited during the 1999-2000 fishing year. 

New Zealand Fisheries Assessment Report 2001/7% 34 p. 

For the 1999-2000 fishing year, the Hoki Management Company Limited instigated a sampling 
programme to collect biological data (length, sex, and gonad stage) fiom the hoki catch taken 
from the Chatham Rise non-spawning fishery. The sampling programme was subsequently 
extended to the Sub-Antarctic fishery and there was limited sampling from catches off the west 
coast South Island. This report documents the sampling protocols and summarises the sampling 
data collected during the 1999-2000 fishing year. 

The sampling programme covered most of the main vessels operating in the Chatham Rise 
fishery, resulting in the sampling of hoki catches fiom 1388 trawls between September 1999 and 
September 2000. A Mher  128 and 59 hoki trawl catches were sampled fiom the Sub-Antarctic 
and west coast South Island hoki fisheries, respectively. 

Monthly and annual length compositions were determined for the catch of male and female hoki 
from the Chatham Rise fishery. The length compositions were dominated by fish in the 50-90 cm 
total length (TL) range, with the 2+ age class (1997 year class), occupying the 50-62 cm TL 
range, made up a significant component of the catch. Length compositions were also determined 
for the sampled component of the Sub-Antarctic and west coast South Island hoki catch. 
However, the limited number of samples collected from these areas means that the length 
compositions may not be representative of the total catch fiom the fisheries. 

Seasonal trends in the gonad condition of the hoki sampled from the three areas are consistent 
with current conclusions regarding gonad development and timing and duration of the hoki 
spawning season. 

The programme represents the most comprehensive sampling undertaken of the non-spawning 
hoki fisheries. The intensity of sampling and the distribution of the sampling coverage means that 
the sampling coverage is far superior to the monitoring achieved by the Scientific Observer 
Programme in recent years. 



1. INTRODUCTION 

The length composition of the catch from the main hoki fisheries represents an important 
component of the information required to monitor and assess the hoki stock In the past, this 
information has been collected fkom each of the main hoki fisheries under the Ministry of 
Fisheries Scientific Observer Programme (SOP). 

Between 1993-94 and 1997-98, the Chatharn Rise hoki fishery expanded rapidly with the 
development of the domestic fleet processing high quality hoki fdlets. Catches fkom the 
Chatham Rise fishery were 50 000 t and 58 000 t in 1994-95 and 1995-96, respectively. 
However, during this period coverage of the Chatham Rise hoki fishery by the SOP was 
limited and not representative of the distniution of the catch with respect to season, area, and 
vessel type (Langley 1998, Bradford 2000). Consequently, the resulting length frequency data 
collected from the fishery is unlikely to accurately represent the catch taken in those years. 

Sampling coverage by the SOP was substantially increased in the 1997-98 and 1998-99 
fishing years with the collection of a large number of length samples from the catch (Bull 
2000). A comparison between the distribution of SOP coverage and total catch also revealed 
that the observer coverage was representative of the areal distribution of the fishery, although 
monthly coverage was variable (Bull 2000). Annual length frequency distributions of hoki 
catch fiom the Chatham Rise fishery sampled by the SOP are not yet availble (Ballara 
unpublished results). 

During the 1999-2000 fishing year, the New Zealand Seafood Industry Council, under 
contract to the Hoki Management Company, implemented a catch sampling programme of the 
Chatham Rise hold fishery. Initially, the main objective of the programme was to determine 
the length composition of the catch fkom the Chatham Rise fishery, although the programme 
was subsequently extended to include sampling of the hoki catch from the Sub-Antarctic 
fishery. Additional sampling was also conducted by domestic factory vessels operating in the 
west coast South Island hoki fishery. 

The role of SeaFIC in the programme was to develop a sampling design for the collection of 
biological data on board commercial vessels, provide training and support to designated 
sampling staff, and manage the data collected under the programme. 

This report documents the results of the biological sampling data collected fkom the hoki 
fisheries during the 1999-2000 fishing year. 

2.0 METHODS 

2.1 Sampling coverage 

The hoki catch sampling programme began in September 1999. Initially, the programme was 
designed to sample the hoki catch from all New Zealand registered factory vessels targeting 
hoki in the Chatham Rise fishery. The fleet coverage was subsequently extended to include 
charter vessels operating in the fishery that were monitored by company observers. 

The spatial coverage of the programme was also extended to encompass the Sub-Antarctic 
target hoki fishery. Vessel operators were advised to begin catch sampling of the Sub- 
Antarctic fishery in May 2000, although a limited amount of sampling was also conducted in 
the fishery during the preceding months. 



A few of the vessels participating in the programme continued to conduct catch sampling 
while fishing in the west coast South Island hoki fishery during July 2000. 

2.2 Sampling protocol 

The sampling design required the collection of length and biological data fiom the catch of 
hoki from one trawl for each day of fishing within the specified areas. The sampled trawl was 
selected at random as the next trawl retrieved after a random time allotted to each day of the 
fishing trip. Details of the sampled trawl were recorded on the Ministry of Fisheries Trawl, 
Catch, Effort, and Processing Return (TCEPR). 

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 (total length [T.L]), sex was 
determined, and female fish were staged using a five-stage ovarian development scale (Table 
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 

The sampling of the hoki catch by vessel personnel was conducted regardless of whether or 
not there was a Ministry of Fisheries scientific observer on board the vessel. 

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

2.3 Training of sampling staff 

The catch was sampled was conducted by designated sampling staff on board vessels 
operating in the fishery. On most vessels, the responsibility for the sampling was assigned to 
senior factory staff (factory manager, factory foreman or quality control supervisor) or, on 
charter vessels, company observers. 

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 the sampling was conducted by SeaFIC staff. The purpose of the debriefing was to discuss 
any problems encountered during the trip and c l a w  any issues associated with the data 
collection. 

The training programme has gained accreditation by the N.Z. Qualifications Authority as a 
Unit Standard (Unit No: 16675 Conduct biological samplingfi.om the catch on a commercial 



fihing vessel). The inclusion of the training programme within the SlTO 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. 

2.4 Data analysis 

Sampled trawls were assigned to three sub-areas of the hoki fishery; Chatham Rise, Sub- 
Antarctic, and west coast South Island. 

The weight of fish included in each sample was determined using the length-weight 
relationships defined for the eastern and western hoki stocks (Annala et al. 2001). For each 
trawl, the percentage of the total catch sampled was determined fiom the sample weight 
divided by the estimated weight of the hoki catch recorded on the TCEPR form. 

Length frequency distributions were determined for each fishery area and, for the Chatham 
Rise fishery, individual length compositions were determined for each month of the 1999- 
2000 fishing year. To determine a cumulative length composition, individual length samples 
were combined weighted by the total estimated weight of hoki catch from the sampled trawl. 

The coefficient of variation of the estimates of proportion at length were calculated for the 
Chatham Rise and Sub-Antarctic length fi-equency distributions following Gavaris & Gavaris 
(1983). This method determines the variance in the proportion at length between samples 
weighted by the estimated number of fish in the sampled catch. 

For each sub-area, gonad staging data were surnmarised by week to determine the seasonal 
trends in ovarian development. Only mature female fish, defined as fish over 70 cm TL, were 
considered in the analysis and trawls recording fewer than 10 staged fish were excluded. An 
initial examination of the data revealed that staging data collected fiom five trips by separate 
vessels (trips 9951, 9965, 9987, 9989, and 9999) appeared to be inconsistent with the 
assumed seasonal trend in ovarian development. These data were excluded fi-om any 
subsequent analysis. 

3. RESULTS 

3.1 Observer coverage 

During the 1999-2000 fishing year, 100 observers were trained fiom the crews of 16 vessels 
operating in the fishery. Most of the sampling staff were trained between September 1999 and 
February 2000. 

Sampling was conducted by 60 of the 100 vessel personnel who received training. Most of the 
samples were collected by a limited number of dedicated sampling staff, with 70% of all 
samples collected by 22 crew members. 

3.2 Distribution of sampling effort 

Sampling data were collected fiom 16 individual vessels operating in the hoki fisheries, 
covering a total of 63 fishing trips (Table 2). 

During the 1999-2000 fishing year, a total of 1575 length samples were collected from the 
catch of hoki fiom individual trawls, representing the measurement of 158 323 fish (Table 2). 



Most of the sampled trawls were within the Chatharn Rise fishery, with additional samples 
collected fiom the Sub-Antarctic fishery and west coast South Island uable 2). 

Sampling coverage of the Chatham Rise fishery began in September 1999 as vessels relocated 
to the fishery at the end of the 1999 west coast South Island hoki spawning season (Table 3). 
The number of samples collected increased steadily during the following months with the 
increased deployment of vessels in the fishery and the training of vessel personnel in 
sampling procedures. Between November 1999 and March 2000, around 150-200 length 
samples were collected fiom the Chatham Rise fishery each month. The level of sampling 
steadily declined during the following months as the vessels diverted to other fisheries (Table 
3). 

Most of the trawls sampled from the Chatham Rise hoki fishery were conducted around the 
western Chatham Rise (Figure I), pnmanly within an area between the edge of the mainland 
continental shelf and the Mernoo Bank. A significant number of trawls was also sampled 
fiom an area extending along the northwestern and southwestern periphery of the Chatharn 
Rise. 

A significant number of trawls was also sampled fiom the eastern Chatham Rise along the 
edge of the rise adjacent to the south of the Chatham Islands (Figure 1). Samples were also 
collected fiom trawls to the east of the Chatham Islands. However, to maintain the 
confidentiality of data collected fiom individual operators in the fishery, the locations of these 
trawls are not presented in Figure 1. 

Virtually all of the 128 trawls sampled fiom the Sub-Antarctic fishery were collected fiom 
seven trips by separate vessels (see Table 2). These trips were primarily conducted during 
May-June and September, following the issuing of instructions to extend the sampling 
coverage to the Sub-Antarctic. One vessel also collected samples in January (Table 3). 

Most of the sampled trawls fiom the Sub-Antarctic fishery were conducted along the southern 
edge of the Stewart-Snares shelf (Figure 1). A few trawls (15) were also sampled fiom the 
Puysegur area. The locations of bawls conducted by one vessel in a discrete area have been 
excluded fiom Figure 1 to maintain the confidentiality of these data. 

A few vessels continued to collect length samples fiom the catch while operating in the west 
coast South Island hoki fishery during July 2000 (see Table 2). A total of 59 samples were 
collected fiom three vessels operating within the main spawning fishery (Figure 1). 



Table 2: Summary of hoki catch sampling by sub-area conducted by the HMC catch sampling programme. The number of trawls sampled, weight (tonnes) of the hoki 
catch of the sampled trawls, and the number of fish measured is presented for each trip conducting sampling during 1999-2000. 

Trip 
number 

995 1 
9952 
9953 
9954 
9955 
9956 
9957 
9958 
9959 
9960 
9961 
9962 
9963 
9964 
9965 
9966 
9967 
9968 
9969 
9970 
997 1 
9972 
9973 

Vessel name 

Sea Hunter I 
Pacific Pride 
Arnaltal Endeavour 
Arnaltal Atlantis 
Ocean Dawn 
San Venturer 
Independent 1 
Pacific Pride 
Sea Hunter I 
Ivan Golubets 
Independent 1 
Arnaltal Columbia 
Arnaltal Endeavour 
Arnaltal Atlantis 
Sokolinoe 
San Enterprise 
San Venturer 
San Discovery 
Ocean Dawn 
Aoraki 
Pacific Pride 
Arnaltal Endeavour 
San Discovery 

Sampling 
start date 

10-Sep-99 
13-Oct-99 
17-Sep-99 
23-Sep-99 
1 I-Oct-99 
23-Sep-99 
20-Oct-99 
30-Oct-99 
26-Oct-99 
26-NOV-99 
24-NOV-99 
06-NOV-99 
07-NOV-99 
09-NOV-99 
05-Dec-99 
I 9-NOV-99 
14-NOV-99 
0 1-Dec-99 
23-NOV-99 
2 1-NOV-99 
18-Dec-99 
03-Jan-00 
2 1 -Jan-00 

Sampling 
end date 

11-Oct-99 
24-Oct-99 
26-Oct-99 
02-NOV-99 
08-NOV-99 
1 I -NOV-99 
14-NOV-99 
1 1-Dec-99 
1 I-Dec-99 
06-Dec-99 
19-Dec-99 
20-Dec-99 
14-Dec-99 
2 1-Dec-99 
03-Jan-00 
25-Dec-99 
23-Dec-99 
07-Jan-00 
08-Dec-99 
27-Dec-99 
07-Feb-00 
15-Feb-00 
10-Mar-00 

Chatham Rise Sub-Antarctic West coast 
No. fish No. trawls Catch (t) No. fish No. trawls Catch (t) No. fish No. trawls Catch (t) 

75.5 
26.6 
53.5 
61.1 

107.9 
164.6 
97.4 

235.8 
148.2 
47.0 
88.1 

189.0 
319.5 
227.7 
74.0 

223.3 
249.8 
223.5 
57.1 
63.8 

129.8 
224.1 
273.9 



Table 2 continued 

Trip 
number 

9974 
9975 
9976 
9977 
9978 
9979 
9980 
9981 
9982 
9983 
9984 
9985 
9986 
9987 
9988 
9989 
9990 
9991 
9992 
9993 
9994 
9995 
9996 
9997 
9998 

Vessel name 

Amaltal Atlantis 
Independent I 
Sea Hunter I 
Independent I 
Amaltal Atlantis 
San Venturer 
San Enterprise 
Ocean Dawn 
San Venturer 
Amaltal Endeavour 
Amaltal Columbia 
Aoraki 
San Enterprise 
Ocean Dawn 
Ivan Golubets 
San Discovery 
Amaltal Endeavour 
Amaltal Atlantis 
San Enterprise 
Aoraki 
San Discovery 
San Venturer 
Amaltal Columbia 
Amaltal Atlantis 
Amaltal Endeavour 

Sampling 
start date 

03-Jan-00 
07-Jan-00 
15-Dec-99 
03-Mar-00 
2 1 -Feb-00 
19-Feb-00 
03-Jan-00 
08-Jan-00 
02-Jan-00 
22-Feb-00 
24-Feb-00 
23-Feb-00 
25-Feb-00 
10-Mar-00 
13-Apr-00 
17-Ma-00 
12-Apr-00 
14-Apr-00 
2 1 -Apr-00 
16-Apr-00 
24-May-00 
0 1-Jun-00 
05-Jun-00 
06-Jun-00 
3 0-May-00 

Sampling Chatham Rise Sub-Antarctic West coast 
end date No. trawls Catch (t) No. fish No. trawls Catch (t) No. fish No. trawls Catch (t) No. fish 



Table 2 continued 

Trip Vessel name 
Number 

Independent 1 
Taharaki 
Rehua 
Sun Enterprise 
Sun Venturer 
Sun Discovery 
Sun Venturer 
Ocean Dawn 
Independent I 
Sun Discovery 

Sampling 
start date 

19-Jun-00 
08-Apr-00 
03-Jw-00 
1 1-Jun-00 
0 1-Jul-00 
30-Jw-00 
05-Sep-00 
17-SQ-00 
17-Aug-00 
16-Sep-00 

2009 Sun ~nterprise 22-sep-00 
2010 Altair N 1 0-Nov-99 
201 1 Altair II 20-Dec-99 
2012 Independent I 11-Sep-00 
2013 Amaltal Atlantis 09-Sep-00 

Total 

Sampling Chatham Rise Sub-Antarctic West coast 
end date No. trawls Catch (t) No. fish No. trawls Catch (t) No. fish No. trawls Catch (t) No. fish 

Table 3: Summary of length frequency samples collected by month and fishery from September 1999 to September 2000. 

Fishery Month 

Chatham Rise 22 101 198 246 183 141 233 121 53 45 15 0 30 
Sub-Antarctic 0 0 1 0 17 0 0 0 7 91 1 0 11 
West coast 0 0 0 0 0 0 0 0 0 0 4 1 12 6 
Total 

107.5 

417.8 

299.0 

42.0 

94 1 .O 

Total 

1 388 
128 
59 





3.3 Chatham Rise 

The length composition of the hoki catch sampled from the Chatharn Rise fishery contained two main 
length modes; a strong mode of fish occupying the 50-62 cm TL range and a broad mode of larger fish 
in the 63-100 cm TL range (Figure 2). The length composition was determined with a high level of 
precision, with coefficients of variation of 5-7% for the length range accounting for most of the catch 
(55-90 cm) and an overall mean weighted coefficient of variation (MWCV) of 9.7%. 

The strong mode occupying the 50-62 cm TL range comprised the 2+ age class, representing the year 
class spawned in winter 1997. A small mode of fish in the 40-50 cm TL range corresponds to the 1+ 
age class (Figure 2). The high coefficient of variation associated with this cohort is consistent with the 
small proportion of sampled trawls that measured fish in this length range. 

The ratio of male and female hoki was approximately equal for length classes less than 55 cm TL. For 
larger length classes, there was a steady increase in the proportion of female hoki in the catch with 
increasing length, with female hoki dominating the catch of fish over 70 cm TL (Figure 3). The 
observed trend in sex ratio of the catch with respect to fish length is consistent with the sex specific 
patterm of maturity and growth for hoki (Annala et al. 2001). 

There was considerable variation in the monthly length composition of hoki sampled from the Chatharn 
Rise fishery during the 1999-2000 fishing year. Catches during October and November were dominated 
by hoki over 65 cm TL and there was an increase in the proportion of small hoki in the catch during 'he 
three subsequent months (Figure 4). There was an increase in the catch of larger fish in March, although 
fish in the 50-65 cm TL range continued to dominate catches from April to June. During the latter 
months, there was an increase in the proportion of fish in the 40-52 cm TL range in the catch. This 
length range corresponds to the 1+ age class. 

The comparison of the monthly length frequency distributions reveals a steady progression in the modal 
peak of the 1997 year class from around 55 cm TL in October 1999 to around 60 cm TL in June 2000 
(Figure 4). There is no apparent seasonal trend in the sex ratio of hoki in the 1997 year class that would 
indicate a sex specific migration of hoki fiom the Chatharn Rise fishery before the 2000 spawning 
season. 
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Figure 2: Length composition of hoki sampled from the Chatham Rise fishery during the 1999-2000 fishing 
year (number of samples = 1388). The dashed line represents the coefficient of variation for the proportion 
at length. 
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Figure 3: Length composition of male and female hoki from the Chatham Rise fishery for the 1999-2000 
fishing year. 
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Figure 4: Monthly length frequency distributions for male and female hoki from the Chatham Rise fishery, 
October 1999 to July 2000. 
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Figure 4 (continued) 

Catches of larger female hoki, over 70 cm TL, were dominated by fish in the immature and resting 
stages of ovarian development fiom November to May (Figure 5). During May to early July, there was 
a steady increase in the proportion of female hoki in the maturing stage of gonad development and a 
corresponding decline in the proportion of inxnature and resting fish. There was also an increase in the 
proportion of ripe female hoki in the sampled catches fiom mid June to early July, although fish at this 
stage of ovarian development accounted for only a small proportion of all fish sampled during this 
period (Figure 5). 

During June and July, all sampled trawls were fiom the western Chatham Rise and there are insufficient 
samples available to determine any spatial trends in the gonad development data to enable any 
inferences concerning fish movement before spawning. Virtually no running ripe female hoki were 
sampled from the Chatham Rise fishery during the study period. 

There was no sampling fiom the Chatham Rise fishery between mid July and mid September period 
while vessels were participating in the west coast South Island fishery. A limited number of samples 
were collected during late September 2000 when the catch was dominated by female fish in the 
immature and resting stages of gonad development (Figure 5). 

There was a small and declining proportion of spent female hoki in the sampled catches during October 
1999 and spent fish remained an insignificant component of the sampled catch for the remainder of the 
fishing year (Figure 5). Spent female fish also made up a small proportion of the catch sampled during 
September 2000. 
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Figure 5: Trends in the ovarian condition of mature (over 70 cm TL) female hoki from the sampled catch 
from the Chatham Rise fishery by week of the 1999-2000 fuhing year. 

The length composition of the sampled hoki catch fiom the Sub-Antarctic fishery was characterised by 
a skewed modal distribution occupying the 50-1 10 cm TL range and with a modal peak around 85 crn 
TI, (Figure 6). There is a small mode of fish within the 55-65 cm TL range that represents fish in the 2+ 
age class. 

Most of the sampled catch comprised fish in the 70-90 crn TL. range. The individual proportions at 
length for this size range were determined with a high level of precision, with coefficients of variation 
of 8-12%. The total mean weighted coefficient of variation for the length frequency distribution is 
11.8%. 

The catch of hoki over 80 cm TL. was dominated by female fish (Figure 7) and the overall sex ratio of 
the sampled catch was skewed to female fish, accounting for 62% of the sampled catch (by number). 

A limited number of trawls was sampled from the Sub-Antarctic fishery throughout the year and, 
consequently, insufficient data are available to adequately define the seasonal trends in hoki gonad 
development. Nevertheless, a comparison between the sampling data collected between January and 
June-July reveals a considerable decline in the proportion of female hoki in immaturelresting stages of 
ovarian maturity and a corresponding increase in the proportion of maturing fish and a small proportion 
of fish possessing ripe ovaries (Figure 8). 

Sampling in early September revealed a high proportion of actively spawning (stage 4) and spent (stage 
5) fish in the catch (Figure 8). All of the catches sampled during this period were from trawls in the 
Puysegur area. 
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Figure 6: Length composition of hoki sampled from the Sub-Antarctic fishery during the 1999-2000 fishing 
year. The dashed line represents the coemcient of variation for the proportion at length. 
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Figure 7: Length composition of male and female hoki sampled from the Sub-Antarctic fishery during the 
1999-2000 fishing year. 
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Figure 8: Seasonal trend in the percentage composition of mature female hoki (over 70 cm TL) by ovarian 
development stage from samples collected from the Sub-Antarctic area. 

3.5 West coast South Island 

Only 59 length frequency samples were collected &om the west coast South Island hoki fishery during 
the 2000 spawning season fiom three New Zealand registered fillet vessels (see Table 2). The operation 
of these vessels is unlikely to be representative of the entire west coast South Island hoki fleet. 
Consequently, the samples collected may not adequately determine the length composition of the hoki 
catch fiom the entire fishery. 

The length composition of hoki sampled by the three vessels was characterised by a broad mode 
occupying the 50-105 cm TL range with a strong central mode between 75 and 90 cm TL (Figure 9). 
Hoki in the 50-65 cm TL range were dominated by male fish, representing the 1997 year class 
recruiting to the fishery at age 3 years (Figure 10). The length classes over 85 cm TL were dominated 
by females. 

Most of the catch of smaller fish (under 70 cm TL) was attributable to one vessel which operated 
mainly in the northern area of the fishery (north of 42" 15' S), while the other two vessels operated 
further south around the Hokitika Canyon. One of these vessels was less than 43 m in length and, 
therefore, allowed to fish within 25 n. miles of the coast. The length samples collected by this vessel 
were taken exclusively from trawls conducted in the head of the Hokitika Canyon. There was no 
marked difference in the length composition of the catch between these two vessels. 

During early July, catches of female hoki were dominated by fish in the mature stage (stage 2) of gonad 
development. As the season progressed, the proportion of mature fish declined, with a corresponding 
increase in the proportion of ripe fish and a peak in actively spawning (stage 4) fish in early August. 
Spent fish were evident in the catch fiom late July and accounted for an increasing proportion of the 
catch during August (Figure 1 1). 
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Figure 9: Length composition of hoki sampled from the west coast South Island fishery during the 1999- 
2000 fishing year. 
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Figure 10: Length composition of male and female hoki sampled from the west coast South Island fishery 
during the 1999-2000 fishing year. 
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Figure 11: Seasonal trend in the percentage composition of mature female hoki (over 70 cm TL) by ovarian 
development stage from samples collected from the west coast South Island fishery. 

4. DISCUSSION 

The sampling of the hoki fishery during 1999-2000 has demonstrated that the fishing industry is 
capable collecting high quality biological data from the important commercial fisheries. The integration 
of catch sampling into the routine operations of the fleet ensures the collection of a large number of 
samples fiom the fishery and a distribution of sampling coverage in accordance with the spatial and 
seasonal operation of the fishery. Consequently, this sampling programme is likely to generate length 
frequency distributi,ons that are representative of the total catch fiom the fishery. This is in contrast with 
the Scientific Observer Programme coverage in the hoki fisheries which has been sporadic and 
restricted to the operation of a limited number of vessels. For the 1999-2000 fishing year, the SOP 
collected 379 length frequency samples from the Chatham Rise hoki fishery, while the industry 
programme collected 1366 samples fiom the fishery. 

The sampling programme has enabled the length composition of the catch from the 1999-2000 
Chatham Rise hoki fishery to be determined. Sampling data were also collected from the Sub-Antarctic 
and west coast South Island, although sampling coverage was limited, particularly from the latter area. 
During 1999-2000, these areas were sampled as an adjunct to the main sampling programme in the 
Chatham Rise fishery. However, the sampling programme has been expanded and will encompass the 
entire Sub-Antarctic hoki fishery in 2000-01. 

The sampling programme in the Chatham Rise fishery generated a large number of length samples &om 
the catch. Consequently, the resulting length frequency from the fishery was determined with a high 
level of precision, with a MWCV of 9%. The large number of samples collected could be used to 
determine the optimal level of sampling required to reliably estimate the length composition of the hoki 
catch. However, as well as considering an appropriate level of precision for the length composition, it is 
also necessary to consider the level of sampling required to address other research and management 
issues in the fishery. 

The length frequency data fiom the Chatham Rise fishery during 1999-2000 has direct application in 
the monitoring of trends in the catch composition of the fishery. These data have already been applied 



to consider potential management measures in the Chatham Rise hoki fishery. In addition, the data have 
direct application in the stock assessment modelling of the hoki fishery, although this would require the 
length composition to be transformed to determine the age frequency distribution of the catch. The age 
composition of the catch could be determined either through the application of an age-length key 
derived from the existing otolith collection(s) from the fishery or using a length based analysis (e.g., 
MIX). Currently, hoki otoliths are collected fiom the Chatham Rise fishery in conjunction with the 
annual Tangaroa trawl survey in January. The growth rate of juvenile hoki is rapid and, consequently, 
the otoliths collected during the survey may not adequately define the relationship between length and 
age of hoki making up the annual catch fiom the fishery taken throughout the October-July period. 

A time series of length frequency data from the Chatham Rise fishery, considered in conjunction with 
catch rate data, may also enable the recruitment strength of hoki year classes to be determined. During 
1999-2000, fish in the 2+ age class (1997 year class) were a significant component of the Chatham Rise 
hoki catch. The ongoing collection of a large number of length samples from the fishery may enable 
annual trends in the catch rate of 2+ hoki to be monitored fiom selected areas of relatively high 
abundance, for example the western Chatham Rise. A comparison of the time series of catch rate data 
with the results of the current Chatham Rise hoki trawl survey programme would enable an assessment 
of the utility of catch sampling data in determining the relative strength of hoki year classes. 

The collection of length frequency and female maturity data fiom the Chatharn Rise and Sub-Antarctic 
fisheries also provides the opportunity to investigate current assumptions regarding the stock 
relationships between the main hoki fisheries. Specifically, the intensive sampling of individual cohorts 
through time may enable an assessment of the current assumptions regarding the migration of hoki from 
the Chatham Rise area and the subsequent recruitment of these fish to the western hoki stock residing in 
the Sub-Antarctic area. Ovarian staging data collected from the two areas immediately before the 
spawning period may also provide information concerning the proportion of mature female hoki that 
spawn in a given year. 

Jn general, data collected from the hoki fisheries during 1999-2000 was of a high standard. The 
monthly length hquency distributions of male and female hoki were similar to the corresponding 
length fiequency distributions derived fiom the Scientific Observer Programme. Further, the length 
frequency distribution for the Sub-Antarctic fishery was comparable to the length composition derived 
from sampling by the Scientific Observer Programme during June 2000 (Ballara unpublished results), 
when most of the samples were collected by the industry sampling programme. There were 
considerable differences between the length frequency distributions of the 1999-2000 west coast South 
Island hoki catch derived fiom the two sampling programmes (Ballara unpublished results). This 
suggests that the few samples collected by the industry sampling programme was not representative of 
the entire fishery. 

A few sampling staff appeared to have had difficulty in reliably determining the gonad stages of female 
fish. The ability to accurately determine the gonad stage of fish is an acquired skill and the competence 
of individual samplers will improve with increased experience. It is important that sampling staff 
continue to receive ongoing training and support to ensure that a high standard of sampling is 
consistently achieved. 

The sampling programme in the hoki fisheries was maintained for the 2000-01 fishing year. For 2000- 
01, the main objective of the programme is to determine the length composition of the hoki catch fiom 
the two main non-spawning hoki fisheries, Chatham Rise and Sub-Antarctic. This programme will 
continue to build on the success achieved during 1999-2000 to institute an effective and cost efficient 
monitoring programme in the important hoki fisheries. 
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COLLECTION OF BIOLOGICAL SAMPLES 

INTRODUCTION 
The hoki catch fiom the Chatham Rise has steadily increased fiom 24,000 t in 1993-94 to 75,000 t in 
1998-99. The increase in catch over this period is the result of the development of a year round fishery 
for hoki which produces high quality fiozen-at-sea fillets. 

Coverage of the Chatham Rise and Sub Antartic hoki fishery by the Wish Scientific Observer 
Programme (SOP) has not been adequate in recent years even though it has become one of New 
Zealand's largest fisheries. An important function of the SOP is the collection of length fiequency 
samples fiom the main hoki fisheries. However, the low level of observer coverage in the fishery has 
meant that the collection of this information has been inadequate to reliably determine the length 
composition of the hoki catch fiom the Chatham Rise and Sub Antartic fishery. 

Length and age fiequency data fiom the commercial catch represent an important input in the annual 
stock assessment of hoki. They provide information on the composition of the catch fiom the fishery 
and the recruitment strength of hoki year classes entering the fishery. The length fiequency data are also 
important for the evaluation of management issues in the Chatham Rise and Sub Antartic fishery. 

The Hoki Management Company recognises the importance of ongoing monitoring of the hoki fishery. 
The company also recognises that there is an excellent opportunity for the commercial fleet to 
contribute directly to the stock assessment and management of the hoki fishery through the at-sea 
collection of length frequency samples fiom the hoki catch. In the past, there has been a reliance on the 
SOP to collect these data. However, the collection of length samples by the commercial fleet has the 
potential to achieve a much more comprehensive coverage of the hoki fishery and enables a more cost 
effective collection of this information. 

The Hoki Management Company has supported a project to collect biological samples from the 
I Chatham Rise hoki fishery over a 24 month period. The Science Unit of NZ Seafood Industry Council 
I 
I (SeaFIC) has been contracted to implement and manage this project. This Manual provides the 

instructions for conducting sampling of the hoki catch. These instructions have been developed to 
standards agreed by the Ministry of Fisheries and it is critical that these instructions are strictly 
followed. 

Please ensure that you are familiar with the sampling instructions. SeaFIC staff will be responsible for 
training vessel crew and will provide regular feedback on the programme. 

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: 

We appreciate your support of the hoki sampling programme. Your participation in this programme is 
contributing directly to the stock assessment and future management of the hoki fishery. 

Area To Be Covered By Sampling Programme 
The sampling programme has been developed to collect length fiequency information fiom hoki catches 
from: 

A. the Chatham Rise fishery* and 
B. in the Sub Antarctic area (Fiihery Management Areas 5 and 6). 



*For the purposes of the programme, the Chatham Rise is defined by the boundaries given below. 

We request that you continue to collect biological samples when an Wish  Scientific 
Observer is on board your vessel. This is to help the Ministry of Fisheries gain 
confidence in the quality of data being collected by this programme. 

SAMPLING PROCEDURES 
Length fiequency samples are to be collected fkom trawls targeting hoki in the Chatham Rise area and 
along the Snares Shelf and in the Sub Antarctic area. For each day of fishing, a length frequency sample 
is to be collected fiom the hoki catch from one trawl. 

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 first trawl retrieved after the random time for that day is to be chosen for biological 
sampling. 

Calculation of Random Time for Trawls 
A list of random times for each day of fishing are provided in Attachment 1. Use a new random time 
fiom the list every time you select a trawl to sample. Once you have used a random time, cross it off 
and move to the next time on the sheet. When you have used all available times on the sheet, contact 
SeaFIC staff for a new sheet or start again on the same sheet. 

Example: For a random time of 04:33, sample the catch fiom the next trawl landed on 
deck after that time. 

For random times later than 20:00, it is possible that the next trawl will not be landed on deck until after 
midnight. However, the next trawl should still be sampled and considered as the sample fiom the 



previous day. If the succeeding random time for the following day is early and overlaps with the 
previous night's sample, select the next random time on the list for the sample from the following day. 

Selection of a Sample from the Catch 
A sample of 100 fish is to be measured fiom the hoki catch. The number of fish comprising the sample 
does not change in relation to the size of the catch. 

The sample of fish to be measured must be selected at random from 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. Normally you will select you sample point in consultation with the trainer from SeaFIC. If this 
is not possible, it is suggested that you contact the SeaFIC staff to obtain advice as to the possible best 
locations for your sample point. 

The sample point should not change from day to day, but remain fuced 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 ftont of the fish ponds, while on small vessels it may be necessary to collect a sample 
directly from 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 fiom the sampling point by successively selecting the fish with the eyeball nearest the 
sampling point. 100 fish are contained in about 4-6 fish bins (depending on fish size). 

Fish Measurement 
Hoki are to be measured from the nose to the tip of the tail (total length) using the measuring board 
provided. The actual length measurement is recorded to the nearest centimetre below the total length. 
For example, a total length of 75.8 cm is to be recorded as 75 cm. 

The correct measurement method for hoki is illustrated below. 

Fish that have incurred damage to the tail during trawling or from previous wounds that prevent that 
accurate measurement of the fish are to be included in the sample. 

' <  Total length 



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 Females 
1 Immature/Resting 
2 Maturing 
3 Ripe 
4 RunningRipe 
5 Spent 

Pigure 2 (Pages 5 and 6) illustrates the gonad development stages for female hoki. 

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 "Female LF Tally" column of the dataform. 
hstead, record the fish in the "Not sexed" column. 

The hoki gonad stage photographs were provided courtesy of the Mina3t.y of Fisheries. 

Collection Of Otoliths 
There is no requirement to collect otoliths from the sample at this time. 



Figure 2. GONAD STAGES OF FEMALE HOIU 

STAGE 1 IMMATURE OR RESTING 

In juvenile fish the ovary may only be 1-2 cm 
long with a diameter of about 3mm. In larger 
fish, the resting ovary is longer and sometimes 
carell inspection will reveal a light speckling. 
These are the primary oocytes. The ovary is 
translucent (lets light though it). 

STAGE 2 MATURJNG 
Fish usually >= 55 cm total length, but 
occasionally smaller. These hoki are mature to 

STAGE 3 RIPE 

These fish are close to spawning. The ovaries 
are very swollen (up to 50-60 cm diameter). 
The critical feature of this stage is the 
presence of clear, glass-like (hyaline) eggs 
within the egg mass. Sometimes the whole 
ovary will be hyaline. The hyaline eggs are 
adhesive at this stage. If they spill out 
everywhere, see next stage. 

Photographs and text provided by the Ministry of Fisheries. 



STAGE 4 RUNNING RIPE 

These fish ark actually spawning. The 
ovaries are swollen but when sliced 
open, the central channel is 111 of 
hyaline eggs that flow fieely. They are 
not adhered to other opaque eggs that 
may also be present, or to the ovary 
walls. If you pick up the sliced ovary, 
eggs will flow fieely. If not, check 
other stages. 

Free running eggs 

STAGE 5 SPENT 

These fish have completed spawning for the 
season. The ovary is less swollen than stages 2-4. 
It is quite flaccid and usually a dark purpleired 
colour. A few residual hyaline eggs or reabsorbing 
opaque eggs may remain. As the ovary returns to 
its resting phase it loses the red colour, but may 
still look bruised. If you are unsure whether it is 
stage 1 or 5, call it stage 1. 

Photographs and textprovided by the Ministry of Fkheries 



REXORDING INFORMATION 

Trawl Information 
It is important to relate the biolodcal samples to the catch and effort information from 
the trawl. 

Catch and effort data fiom the trawl is recorded on the Trawl Catch Effort Processing Return (TCEPR), 
including the catch of hoki (in kilogrammes), the start and f i s h  position of the trawl, depth, date and 
start and end time. 

For each trawl sampled, record the TCEPR number and the shot number (1-6) from the 
relevant TCEPR form on the top of the Hoki LenHh Fre~uencv Sampling Data Form(s). 

Biological Sampling 
All sampling data are to be recorded on the Hoki Length Frequency Data Form (Attachment II). A 
separate form is to be completed for each trawl sampled. 

The forms are printed on waterproof paper and are to be completed using pencil. 

The details for completion of the data form are provided in the following section. 

Guide to Completing the Hoki Length Frequency Data Form 

Record the estimated weight of hoki caught fiom the trawl sampled (in kilogrammes). 

Males and female fish are recorded in separate taIly columns. Record the fish measurement on 
the row with the corresponding 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. 

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. 

Record the gonad stage for every female fish measured. If you can not determine the gonad state 
record the fish in the ''Not Sexed" LF   ally column of the datafarm. 

An example of a completed Hoki Length Frequency Data Form is presented in Figure 3 on the 
next page. 



Hoki Leneth Freauencv Data Form 
Management 



Summary And Check List 

The following list is a summary of the key points to be followed when undertaking sampling of hoki 
catches. 

One length fiequency sample is to be collected for each day of fishing in the Chatham Rise and 
along the Snares Shelf and in the Sub Antarctic area fishery. 

The trawl sampled is to be selected at random using the random times provided. 

100 hoki are to be sampled fiom the selected trawl. 

The sample is to be selected at random fiom the determined sampled point. . 

Record trawl number (T.CEPR and shot number) on Hoki Length Frequency Data Form. 

Measure the total length for hoki and record the nearest centimetre below the actual length 
measured. 

Record the gonad stage of all female fish in the sample. 

FORWARD INl?ORMATION 

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

A few days or weeks after the completion of each trip, 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. 



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


