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Preliminary biomass estimates of hoki and selected species from trawl surveys of 
Southland/SubAntarctic and the Chatham Rise, Oct-Dec. 1989, and comparison with 
previous Shinkai Maru surveys. 

R. J. Hurst and K. A. Schofield 

1. Introduction 

This report gives preliminary biomass estimates of ITQ and other selected main species from 
stratified random trawl surveys of Southland/Sub-Antarctic (Oct/Nov 1989) and the Chatham 
Rise (Nov/Dec. 1989). in depths of 200-800m, by Amaltal Explorer. 

The main aim of these surveys was to update biomass estimates of hoki and associated middle 
depth species obtained from surveys done by Shinkai Maru in 1982, 1983 and 1986 (see Hurst 
et al. 1988). The 1989 surveys were similar in design to the earlier surveys but covered a 
narrower depth range (2W800m) because they were primarily designed to estimate hoki 
biomass. Therefore, some of the species with shallower depth distributions were not as well 
sampled by these 1989 surveys (e.g. barracouta, arrow squid, blue warehou). Also, the 1989 
SOuthland/Su~Antarctic survey included the Puysegur Bank area which was not surveyed in 
1982 or 1983. 

Survey details and wingspread biomass estimates from earlier Shinkai Maru surveys are given in 
individual publications (MarIApr. 1982 - van den Broek et al. 1984; Oct/Nov. 1983 - Hatanaka 
et al, 1989a; Nov/Dec 1983 - Hatanaka et a1 1989b; Mar, 1983 - Fenaughty & Uozumi 1989; 
Jul. 1986 - Livingston et a1 in press) and data from 1980-1984 surveys were summarised by 
Hurst and Fenaughty (1985). The presentation of data here follows a similar format to this 
earlier summary (i.e. details of the survey area and design, trawl gear specifications, and 
biomass estimates of selected species by stratum are summarised), but in this paper the estimates 
are based on the a m  swept by the doors, not the wings. 

This paper also attempts to compare biomass estimates from the 1989 surveys with the earlier 
Shinkai Mam estimates. This necessitated recalculation of Shinkai Maru estimates because of the 
different methods used to measure or estimate doorspread. 

2. Survey and gear parameters 

Survey areas and stations are shown in Figs. 1 & 2. Important parameters of the 1989 surveys 
and gear are given in Table 1; net plans are given in Appendix 1. Comparative data from 
earlier surveys are given in Table 2 (note that the doorspreadfwingspread ratios for Shinkai 
Maru surveys in late 1983 have been changed from those given by Hurst & Fenaughty 1985). 

3. Comparison of Amaltal Explorer 1989 and Shinkai Maru 198286 biomass 
estimates and length frequencies. 

3.1 Biomass 

Six main problems were found in comparing biomass estimates fmm the 1989 surveys with 
earlier Shinkai Maru estimates: 

i. the surveys did not cover exactly the same area; i.e. the 1989 surveys did not include 
depths less than 200m; the Nov./Dec. 1983 survey only covered part of the Chatham 
Rise (i.e. EEZ area D - the area to the east of 176OE in Fig 2); the 1989 Southern area 
survey included Puysegur Bank; 

ii. the timing of the surveys varied and there could be seasonal changes in biomass with 
fish migrating to or from the survey areas; 



iii. 

iv. 

v. 

vi. 

there are long time intervals between surveys, particularly in the southern area (6 years); 

the vessels are both stern trawlers, but of different size and horsepower: the Amaltal 
Explorer is a Spanish built New Zealand owned vessel, 65m length overall, gross 
tonnage 1000t, horsepower 2700, the Shinkai Maru is a Japanese vessel, 94.9m length 
overall, gross tonriage 3:393t, horsepower 5000. 

the trawl gear was diffe:rent (e.g. net plans, trawl doors, sweep angles etc.) and hence, 
the vulnerabilities of fisll to the net may have differed; 

the doorspread (and hence wingspread) was measured on the Amaltal Explorer with 
Scanmar doorspread measuring equipment, which gave. significantly greater and more 
accurate results than those using the trawl geometry method (after Koyama 1974). A, 
comparison of the two methods (Table 3), clearly shows that the Koyama method 
underestimated doorspread and that the discrepancies increased with increasing depth, to 
over 30% in over 400m depth (see Bagley, in prep. for more detailed results). 

Published biomass estixnates from Shinkai Maru surveys are all derived using wingspread 
estimates calculated after Koyama (1974), although doorspread measuring equipment was 
used on some tows in the July 1986 survey. Results from the 1986 survey (Uonuni., 
unpub. data) showed that Koyama's method also underestimated doorspread when 
compared with measurements from the doorspread measuring gear, the discrepancy was 
less than 10% in under 200m depth, and increased to a mean of about 15% in 
20(M00m depth. 

Results from the southeim area Amaltal Explorer survey in 1989 also showed that 
Koyama's method gave a smaller doorspread than the theoretical doorspread (i.e. 10th 
from net design) in all depth ranges, but that the Scanmar measurements were greatler 
than the theoretical value in all depths over 200m. 

To derive a set of relative biomass indices for Amaltal Explorer 1989 and Shinkai Maru 
1982-86 surveys, we addressed the problems listed above in the following manner (N.B. thik 
involved recalculation of many of the original doorspread biomass estimates): 

i. 

ii. 

iii. 

The 1989 surveys covered depths of 2W800m. Therefore, only species which 
predominantly occur in this depth range are compared and any biomass in less than 
200m on Shinkai Maru surveys has been subtracted from totals. The NovPec. Chatham 
Rise survey in 1983 only covered EEZ area D, so in order to compare this with the 
Nov/Dec. 1989 survey we have calculated the area D component of the biomass for the 
1989 survey (and the other two complete Chatham Rise surveys) (Note: the western 
(EEZ area C) end of the Chatham Rise often has a large part of the hoki biomass). The 
biomass from the Puysegur Bank area in 1989 has also been subtracted from the tables 
of relative biomass indices, as it was not included in previous surveys. 

The 1989 southern area survey was carried out in Oct/Nov, as was a previous southern 
am Shinkai Maru survey in 1983. The 1989 Chatham Rise surveys was in Nov./Dm., 
but the comparable 1983 survey only covered EEZ area D, so a table of area D ody 
biomass indices was calculated. Comparative indices for area D in Mar. 1983 provide 
some indication of possible seasonal effects within one year. 

The time lag between swveys is difficult to allow for. Little is known of the natuml 
annual variability in any of the species caught. In choosing species to compare across 
surveys we tried to select those which we know, or suspect, are moderately long-lived 
as these probably undergo less pronounced annual changes in abundance than 
shorter-lived species. 



iv. The difference in vessel size and horsepower is also difficult to allow for, as the vessels 
have not fished alongside each other commercially. The Amaltal Explorer towed at a 
similar speed to the Shinkai Maru and is of sufficient size and power to efficiently catch 
most of the species considered here, and so we have not tried to adjust for the 
difference in vessel size and power. 

v. The Shinkai Maru gear was simii in all surveys, except from 0ct.-Dec. 1983, when 
shorter sweeps were used, resulting in a lower doorspread:wingspread ratio (see Table 
2), but the theoretical sweep angle remained similar, i.e. about 11 - 12 degrees. We 
have assumed that the vulnerability of species to the net was the same for all Shinkai 
Maru sweys (although there was probably some difference in vulnerability to the gear 
set-up in 0ct.-Dec. 1983). The Amaltal Explorer gear had a similar 
doorspread/wingspread ratio and headline height to the Shinkai Maru gear, and the warp 
to depth ratio was similar (i.e. about 2:1), but the sweep angle was greater (i.e. 16 - 19 
degrees). The difference in these sweeps angles may have resulted in different herding 
efficiencies of the sweeps for some species (e.g. see Okonski 1967, Foster et al. 1981, 
Wade  1983 for discussion of the effect of sweep angles and other aspects of gear on 
fish vulnerabilities in the Northern Hemisphere). Hence, fish vulnerability cannot be 
assumed to be the same for both gear types, but, because of the lack of quantitative data 
on how species such as hoki might react to differences in gear, we have used the same 
vulnerability values in calculating the relative biomass indices. 

In an attempt to determine if the vulnerability of the two gear types might be different, 
a range of bycatch species were selected for comparison between Amaltal Explorer and 
Shinkai Maru surveys. If it could be assumed that there has been little change in 
bycatch species biomass because of minimal exploitation of these species in the survey 
areas, it might be possible to derive a correction factor for biomass indices for one of 
the vessels. However, very little is known of the stock structure, life history, or natural 
variability in abundance of these bycatch species, and the level of exploitation since 
1983 may have had an effect, particularly on the Chatham Rise and in 
SouthlandPuysegur. Also, exploitation of some species in other areas (e.g. hoki and 
hake on the west coast of the South Island) may also have had an effect on biomass in 
the s w e y  areas. 

vi. For all Shinkai Maru suxveys, we have assumed that there was underestimation of 
doorspread (and hence, wingspread) by the "Koyama" method used, and that the 1986 
Chatham Rise survey doorspread measurement data mentioned above can be used to 
correct for this on all Shinkai Maru surveys. All the doorspread biomass estimates of 
selected species have therefore been adjusted downwards by 15%, to obtain relative 
biomass indices which can be compared to Amaltal Explorer data. 

Doorspread biomass estimates assuming catchability = 1.0 (vulnerability, vertical and areal 
availability = 1.0) for the main ITQ and other selected species from the 1989 Amaltal Explorer 
sweys are given in Table 4 (biomass estimates of the main ITQ species, by stratum, are given 
in Appendix 2). Comparative data for the 1989 and Shinkai Maru surveys are given in Tables 
5-7. Table 8 is a summary of the percentage change in relative biomass indices. Indices were 
compared using t-test and all changes are significant ( ~ ~ 0 . 0 5 )  unless indicated. 

3.2 Length frequencies 

Preliminary length frequencies of hoki, hake and ling from the 1989 surveys (Figs. 3-5) were 
compiled in order to determine if there had been any change in the size smcture of the 
populations which might be related to any change in biomass. These length frequencies have 
been scaled by percentage sampled, area swept and stratum area. For the southern area ling, the 
Puysegur Bank stations have been omitted to make the data comparable with earlier surveys. 



4. Results and Discussion 

4.1 Relative biomass indias 

Biomass indices for all 7 selectcd species from the 1989 survey (Table 5, 8) appeared to be 
lower, except for pale ghost shak and lookdown dory, where the 1989 survey indices were 
greater than the 1982 indices (not statistically significant for lookdown dory). There were 
significant declines (pe0.05) of 71 - 77% in 1989 hoki biomass compared to both of the 
previous survey indices (for all hoki and adults %Scm). Hake, ling, and javelin fish indices in 
1989 were also significantly lower than both of the previous survey indices (28 - 83%); 
southern blue whiting were significantly lower than in 1982 (62%) and lookdown dory were 
lower than in 1983. Hoki, hake, ling and southern blue whiting have all been subject to 
considerable levels of fishing pIesswt since 1983 and this may have contributed to declines in 
biomass in the survey area 

The total of all species showed a significant decline of 59% (53% if hoki is omitted) from the 
1983 survey to the 1989 swey  (Mar/Apr. 1982 data for aU species not available). 

4.13 Chatham Rise 

Total area: Hoki biomass indices were again significantly lower in the 1989 survey than in. the 
previous 2 complete Chatham Rise surveys in 1983 and 1986 (Table 6; 71% and 63% for adl  
hoki; 59% and 48% for hoki >65cm). Biomass indices for a l l  of the other 9 selected species 
also appeared to be lower, except for hake and shovelnose dogfish which appeared greater than 
the 1986 survey estimates (only shovelnose dogfish were significantly greater). Of the 18 
possible comparisons of the 9 species other than hoki in 1989 to other survey biomass indims, 
13 showed significant declines, ranging from 41-90%, and only 1 showed a significant incnzase 
(Table 8). The total of all species on the Chatham Rise survey showed a decline of 61% (46% 
if hoki is omitted) from the Mar. 1983 survey, and 56% (48% minus hoki) from the Jul. 1986 
survey. 

Area D: Data for Area D only are given for all surveys (i.e. Mar. and Nov/Dec. 1983, Jul. 
1986 and Nov/Dec. 1989 (Table 7)), to compare changes in seasonal biomass indices (1983 and 
1986 surveys), and changes in imual biomass indices (Nov~Dec. surveys 1983 and 1989). 
Comparing the two Shinkai Maru sulveys in 1983, for 9 species, shows that the total hoki 
biomass was significantly less and the dark ghost shark was significantly greater in the 
Nov/Dec. survey. However, the difference in adult hoki (>65cm) biomass was not significant 
between the two surveys. Thus, it appears that any seasonal changes in biomass due to 
movement in/out of the area or up/down in the water column, were minor or not detected by 
the surveys. 

Comparison with the 1989 s w e y  biomass indices shows similar declines in 1989 biomass to 
the wider area Chatham Rise survey comparisons. For hoki, the declines in biomass indices are 
significant for all hoki and adul.ts only (31 - 65%). Of the 26 possible comparisons of the other 
9 species in 1989 to previous survey biomass indices, 18 of them showed significant declines 
(38 - 96%) and none showed significant increases. 

4.13 Comparisons between Shinkai Maru surveys 

When relative biomass indices of the selected bycatch species are compared between Shinkii 
Maru surveys, there are no consistent trends (i.e. there is no one survey which estimates 
consistently morelless than any other survey) in the Chatham Rise surveys. On the Chatham 
Rise complete surveys in 1983 and 1986 (Table 6), only 3 of the 9 species biomass indices 
showed significant changes; dark ghost shark and javelin fish were less abundant and shove.lnose 
dogfish were more abundant in 1983, compared with 1986. The three Area D surveys (Table 7) 



show a similar pattern; most species were similar except for dark ghost shark which were less 
abundant in Mar.1983 than in Nov/Dec. 1983 and Jul. 1986, and shovelnose dogfish which were 
more abundant in Mar. 1983 than in JuL 1986 (Nov/Dec. 1983 estimate not available). 

In the SouthlandlSubAntarctic surveys (Table 5), 5 of the 6 bycatch species were significantly 
more abundant in the 1983 survey, compared with 1982, (i.e. all except southern blue whiting 
which were less abundant but not significantly so). 

4.1.4 Comparisons between Shinkai Maru and Amaltal Explorer surveys 

The fact that the biomass indices of most of the selected bycatch species appeared to be lower 
in the 1989 sunieys suggests that the catchab'ity of the Amaltal Explorer vesseVgear was less 
than that of the Shinkai Maru; that biomass has declined; or a combination of the two. If it is 
assumed that many of the species other than hoki should have remained relatively similar in 
abundance to earlier survey estimates is valid, then it might be possible to estimate a correction 
factor for the Amaltal Explorer estimates. This factor could be between 1.8 and 2.1 (i.e. based 
on the 43-53% significant decline in relative biomass indices of all species minus hoki, given in 
Table 8). 

Applying a correction factor of 2.1 to the hoki biomass estimates from the 1989 survey still 
results in a significant reductions of 39% in biomass from the 1983 survey and 51% (all hoki) 
and 41 % (adults only) reductions from the 1982 survey in the southern area. If the 2.1 factor is 
applied to the Chatham Rise estimates, only the total hoki in 1989 is significantly less than 
March 1983 (38%) for the whole rise, and none of the Area D comparisons are signif~cantly 
different. Applying the same correction factor to 1989 hake and ling estimates also results in no 
significant differences between surveys in both areas. 

If it is assumed that the abundance of the bycatch species has declined also (because of hoki 
and other target fisheries in the survey areas) then the correction factor would be less and the 
declines in the hoki biomass would be greater than those suggested above. 

4 2  Length f equencies: hoki, hake, ling. 

A preliminary look at total length frequency data for hoki, hake and ling (Figs 3-5) suggests 
few differences from earlier data (see published reports; references given in the introduction). 
The comparison given here is only preliminary as the data need to be examined in more detail, 
including analysis by sex, and scaling of previous survey data by area swept and smtum area, 
where this has not been done. The numbers given on the length frequency figures represent the 
number of fish measmd. 

Hoki: SouthlandlSubAntarctic length frequencies for 1989 and Oct/Nov. 1983, by sex, are 
given in Fig 3A. Although there are marked differences in the modal groups of smaller 
fish, the maximum size for both surveys (about 100 cm) is similar and there is little 
change in the shape of the histogram for fish over 65cm. 

Chatham Rise length frequencies for 1989 and the two previous complete Chatham Rise 
surveys, by sex, are given in Fig 3B. Again, there are differences in the modal groups 
of smaller fish, but the main range of lengths for all surveys (30-100 cm) is similar and 
there is little change in the shape of the graph for fish over 65cm. 

Ling: Southem/SubAntarctic length frequencies from Oct/Nov. 1983 and Oct/Nov. 1989 (Fig. 
4a) have a similar range of fish sizes (about 40 - 130cm), but there is a slightly lower 
percentage of small fish (c70crn) in 1989 (note: the Puysegur stations have been 
removed from the 1989 data set to make it comparable to 1983; MarWApril 1982 data 
were not. available); the 1989 data has one main peak between 50 - 110 cm, with most 
fish between 70 - 100 cm; the 1983 data has several peaks, with most fish between 



60 - 80 cm. Given the time lag between the sweys it may be this dominant peak i i i  
1983 is present as the 70 - 100 peak in 1989. 

Chatham Rise comparisons are possible over three surveys: Nov/Dec. 1983 (Area D 
only), Jul. 1983 and Nov/Dec. 1989 Fig. 5a)m.B. Mar. 1983 data are not scaled by 
stratum area). The length frequencies are similar: lengths range from 40 - 140 cm, with 
most fish between 70 - 100 cm and a secondary peak between 45 - 70 cm in both the 
Nov/Dec surveys. 

Hake: Southem/Sub-Antarctic Length frequencies from Oct/Nov. 1983 and Oct/Nov. 1989 (Fig. 
4b) are similar, the main length range is 60 - 130 cm, with the three most prominent 
modes occurring between 80 - 100 cm. March/April 1982 data were not available. 

Chatham Rise length frrquencies from Jul. 1986 and Nov/Dec. 1989 (Fig. 5b) were also 
similar, the main length range is 45 - 120 cm, with most fish between 70-95 cm. There 
are slight differences in that the 1989 survey has a lower percentage of fish over 90 cm 
and more between 50 - 65 cm, but this needs to be related to fish numbers, as the 1989 
survey had a higher biomass estimate (i.e. it probably reflects recruitment of some 
strong year classes rather than a decline in larger fish). 

5. Conclusions 

In attempting to compare relative biomass indices between the 1989 and earlier Shinkai Maru 
surveys, two serious pmblems remain; the use of the different vessel and trawl gear in 1989. 
Other differences have been overcome to some extent by making adjustments to areas surve:yed 
and applying a correction factor for the Shinkai Maru doorspread estimates. This paper is a 
preliminary analysis of data collected on the 1989 trawl surveys. It may 'be that with furthe:r 
more detailed analysis, some method of resolving the problems of comparability may be found. 

There are 4 main conclusions firom data presented in this paper: 

i. 

ii. 

iii. 

iv. 

Doorspread measuring equipment is essential, Koyama's method underestimates 
doorspread, but the amount of underestimation varies with depth and gear and is 
therefore difficult to correct for, but could be significant (up to 36% from the 1989 
survey data presented here). 

The relative biomass indices of many species in the Chatham Rise area, and a few 
species in the SubAntarctic, are significantly lower than indices from earlier surveys in 
1982-86. Interpretation of the declines is complicated by the unknown relative 
catchability of the two vesseVgear combinations used. If there have been significant 
declines in the biomass of hoki, hake and ling, there are few apparent differences 1 1  the 
overall length frequency distributions in 1989 compared to earlier surveys. 

There may have been a greater relative decline of adult hoki biomass in' the southern 
area compared to the Chatham Rise. The suggested decline in the southern area is still 
significant if comction factors of 1.8 to 2.1 are applied to the Amaltal Explorer 
estimates, to allow for lower catchability compared to the Shinkai Maru. The Chatham 
Rise decline of adult hoki is not significant if these correction factors are applied. 

Given the uncertainties in interpreting the data from the 1989 survey, the most reliable 
method to extend the time series of biomass indices from the Shinkai Maru would 0e to 
either use the Shinkai M m  (or use an equivalent vessel with identical gear), or involve 
the Shinkai Maru and gear in comparative fishing trials with any new survey vessel. and 
gear. 
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Table 1. Survey and gear parameters, Amaltal Explorer (AEX), 1989. 

Trip code 

Southland/ Chatham Rise 
Sub-Antarctic 

AEX 8902 AEX 8903 

2 Survey area (km 

Depth (m) 
No. strata 
No. stations 
Station density / km2 
Mean tow length (n.ml. ) 
Mean tow speed (knots) 
Mean headline height (m) 
Mean doorspread (DS) (m) 

200-400m 
400-600m 
600-800m 

Mean wingspread (WS (m) * 
400-600m 

Ratio DS:WS 
Cod-end mesht 

318,398 
Fig. 1 

200-800 
23 
12 5 

1 :2547 
3.00 
3.36 
9.8 

134,550 
Fig. 2 
200-800 

2 4 
116 

1: 1160 
2.96 
3.60 
9.5 

* In these surveys the doorspread was measured by Scanmar doorspread 
measuring gear. Wingspread was also measured on 6 tows by attaching the 
gear to the wing ends. An estimate of the mean wingspread over the whole! 
survey was obtained from the ratio (0.23) of the mean values of wingspread 
to doorspread measurements within the 400-600m depth range on the 
Southland/Sub-Antarctic survey. This is close to the theoretical ratio for 
the net parameters of 0.22. Other theoretical net parameters were DS: 100m; 
WS: 22m. 

t nominal inside-knot to inside-knot measurement. 



Table 2. Survey areas and gear parameters used on Shinkai Maru surveys 
of the Southland/Sub-Antarctic and the Chatham Rise, 1982-86. 

A. Southland/Sub-Antarctic 
Mar/Apr. 1982 Oct/Nov.1983 

Trip code SHI 8201 SHI 8303 

Survey area (km2) 344,033 
Depth (m) <800 
No. strata 2 8 
No. stations 2 218 
Station density/km 1 : 1578 
Mean tow length (min. ) 3 0 
Mean tow speed (knots) 3.5 
Mean headline height (m) 9.3 
Mean doorspread (DS) 

/wingspread (WS) (m) l20/28.6 
Ratio DS:WS 4.2 
Cod-end mesh* 60? 

B. Chatham Rise 
Mar.1983 Nov/Dec.1983 Ju1.1986 

Trip code SHI 8301 SHI 8304 SHI 8602 

Survey area (km2) 143,579 
Depth (m) <800 
No. strata 2 1 
No. stations 124 
Station density/km2 1: 1158 
Mean tow length 30 min 
Mean tow speed (knots) 3.3 
Mean headline height (m) 8.9 
Mean doorspread (DS) 

/wingspread (WS) (m) l27/28.3 
Ratio DS:WS 4.5 
Cod-end mesh* 8 0 

108,635 
<800 

12 
8 4 

1:1293 
30 min 

3.3 
7.0 

* The nominal cod-end mesh size is given in the net plans as 80 mm "knot to 
knot". In Fenaughty & U o z d  (1989), the mean "inside-knot to inside-knot" 
measurement is given as 65.6 mm. 

+ Two different nets were used in July 1986 the means given here represent 
the survey means. 



Table 3. Comparison of' the two doorspread (DS) measurements methods used 
on the Southern area survey, 1989. 

Scanmar Koyama % Koyama 
DS (m) DS (m) underestimates 

Depth (m) n. mean n. mean doorspread 

0-200 8 96.6 8 84.7 12.3 
200-400 13 111.5 2 84.5 24.2 
400-600 5 4 128.8 10 89.4 30.6 
600-800 4 8 132.8 7 84.6 36.3 
Total 123 2 7 

Table 4. Preliminary doorspread biomass estimates (t) and percentage 
coefficients of variation (c.v.) of selected* species from 
Amaltal Explorer surveys of Southland/Sub-Antarctic and the 
Chatham Rise, 200-800m, Oct-Dec. 1989. 

Southland/Sub-Antarctic Chatham Rise 
z&X 8902 AEX 8903 
biomass C.V. biomass C.V. 

Species 

Hoki - total 
->65cm 
Hake 
Ling 
Pale ghost shark 
Dark ghost shark 
Sthn. blue whiting 
Silver warehou 
Lookdown dory 
Javelin fish 
Shovelnose dogfish 
Sea perch 
White warehou 
Stargazer 
Black oreo 
Smooth ore0 
Spikey ore0 

All species 2!01 580 11 220 845 10 

* selected because they are either ITQ species or were important bycatcln 
species. 

t minor changes to stratum boundaries since the March 1990 draft manuscript 
have resulted in minor changes to species biomass for cruise AEX 8903. Only 
the hoki estimates have been corrected here. 



Table 5. Relative biomass indices of hoki and selected* species from 
Southland/Sub-~ntarctic surveys 1982-89 (Shinkai Maru (SHI) : 
all strata > 200m; Arnaltal Explorer (AEX): all strata except 
Puysegur; n, number of comparable stations; NA, data not 
available on the FRC database,). 

SHI 8201 SHI 8303 AEX 8902 
Mar/Apr. Oct /Nov . Oct /Nov . 
n = 132 n = 158 n = 119 

Biomass C.V. Biomass C.V. Biomass C.V. 
Species 

Hoki - total 265 757 9 
->65cm 215 741 9 
Hake 5 195 15 
Ling 22 006 -9 
S. blue whiting 93 480 30 
Pale ghost shark 12 532 10 
Javelin fish 34 939 10 
Lookdown dory 384 30 

All species ' N A 511 148 6 210 580 11 
All species minus 
hoki N A 297 140 139 499 

* selected because they are relatively abundant bycatch species, adequately 
sampled by the depth range of the survey, and with relatively low 
coefficients of variation. 

Table 6. Relative biomass indices of hoki and selected* species from 
Chatham Rise surveys 1983-89 (Shinkai Maru (SHI): all strata > 
200m; Amaltal Explorer (AEX); n, number of comparable stations: 
all strata) 

SHI 8301 
Mar. 

n = 113 

Biomass 
Species 

Hoki - total 335 045 
->65cm 106 377 
Hake 9 606 
Ling 12 741 
Pale ghost shark 19 552 
Dark ghost shark 3 248 
Javelin fish 31 967 
Lookdown dory 7 592 
Stargazer 6 363 
Shovelnose dog. 15 815 
Sea perch 8 435 

All species 564 080 

All spp. minus 
hoki 229 035 

C.V. 

11 
11 
12 
27 
15 
18 
9 
9 

18 
2 1 
12 

7 

SHI 8602 
Jul . 

n = 96 

Biomass C.V. 

AEX 8903 
Nov/Dec. 
n = 

Biomass 

97 958 
43 769 
9 463 
7 849 
11 460 

940 
14 242 
4 297 
1 823 
5 045 
1 587 

220 845 

122 887 

116 

C.V. 

10 
15 
65 
9 
8 

4 4 
12 
6 

19 
9 

12 

10 

see footnote Table 5. 



Table 7. Relative biomass indices of hoki and selected* species from 
Chatham Rise surveys 1983-89, EEZ area D only (Shinkai Maru 
(SHI) : all area D strata > 200m; Amaltal Explorer (AEX) : all. 
area D  strati^; n, number of comparable stations; NA, data not 
available on the FRC database). 

SHI 8301 
Mar. 
n P. 821 

Biomasa cv 
Species 

Hoki - total 214 018 15 - >65cm 68 847 12 
Hake 7 880 14 
Ling 10 815 32 
P. ghost shark 11 586 10 
D. ghost shark 2 150 21 
Javelin fish 25 253 10 
Lookdown dory 6 504 11 
Stargazer 4 810 24 
Shovelnose dog. 11 784! 28 
Sea perch 7 501. 13 

All species 387 3441 9 

All species minus 
hoki 173 326 

SHI 8304 SHI 8602 AEX 8903 
Nov/Dec . Jul . Nov/Dec . 
n = 85 n = 65 n = 87 

Biomass cv Biomass cv Biomass cv 

* see footnote Table 5. 



Table 8. Percentage change in relative biomass indices from 1989 surveys 
compared to previous surveys; values are given where the difference 
is significant (p<O.O5) (SHI, Shinkai Maru; AEX, Amaltal Explorer, 
NS, not significant; NA, data not available on the FRC database). 

Species 

Hoki - total - >65cm 
Hake 
Ling 
S. blue whiting 
Pale ghost shark 
Dark ghost shark 
Javelin fish 
Lookdown dory 
Stargazer 
Shovelnose dog. 
Sea perch 

All species 
All species minus 
hoki 

Southland/ 
Sub-Antarctic 
AEX 8902 

cf. 
SHI8201 SHI8303 

Mar/Apr. Oct/Nov. 

Chatham Rise 

AEX 8903 
cf. 

SHI8301 SHI8602 
Mar. Jul. 

Chatham Rise 
Area D only 
AEX 8903 

cf. 
SHI8301 SHI8304 SHI8602 
Mar Nov/Dec . Jul . 

-41 
-54 
+53 NS 
-58 

-18 NS 
-90 
-7 8 
-48 
-48 NS 
+39 NS 
-87 

-42 

-43 



Figures 

1. Southland/SubAntarctic strata and station positions, 1989 

2. Chatham Rise strata and station positions, 1989 

3. Hoki length frequencies: 
A. Length frequency of hoki caught in random trawl surveys of the Southern Plateau: 

(a) Shinbai M m  Oct/Nov 1983. 
(b) Amal.tal Explorer Oct/Nov 1989. 

B. Length frequency of male hoki caught in random trawl surveys of the Chatham Rise. 

(a) Shinkai Maru March 1983. 
(b) Shinb-ai Maru July 1986. 
(c) Amaltal Explorer Nov/Dec 1989. 

C. Lenm frequency of female hoki caught in random trawl surveys of the Chatham 
Rise. 

(a) Shinbai Mam March 1983. 
(b) Shinkai Maru July 1986. 
(c) Amaltal Explow Nov/Dec 1989. 

4. Ling and hake length ikquencies, Southland/SubAntarctic Oct/Nov 1989. 
(a) Ling. 
(b) Hake 

5. Ling and hake length frequencies, Chatham Rise, Nov/Dec, 1989 
(a) Ling. 
(b) Hake. 

Appendices. 

1. Net plans - Amaltal Explorer 
2. 1989 Doorspread biomass estimates, by stratum. 
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Figure 1 : Subantarctic strata and station positions, 1989. 
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Fig. 3 A  Length frequency of hoki caught in random trawl surveys of the Southern 
Plateau: 
(a) Shinkai Maru OctINov 1983 
(b) Amaltal Explorer OcWNov 1989 
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Fig. 3% Length frequency of male hoki caught in random trawl surveys of the 
Chatham Rise: 
(a) Shinkai Maw March 1983 
(b) Shinkai Maw July 1986 
(c) Amaltal Explorer NovIDec 1989 
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Fig. 3C Length frequency of female hoki caught in random trawl suweys of 
the Chatharn Rise: 
(a) Shinkai Maru March 1983 
@) Shinkai Maru July 1986 
(c) Amaltal Explorer NovlDec 1989 



Figure 4: Ling and hake length frequencies, SouthlandISub-Antarctic, 
OctINov 1989 

(a) Ling 

3s 1 

(b) Hake 

Length (cm) 

90 100 i i o  120 130 
Length (cm) 



Figure 5: Ling and hake length frequencies, Chatharn Rise, NovIDec 1989 
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Appendix 1: Details of High Opening Butterfly Trawl Net. 

Note: large figures denote mesh size in terms of 'knot to knot' and small figures denote the number d meshes. 



Appendix 2. Doorspread biomass es t imates  (t) of t h e  main I T Q  species  (HOK, 
hoki; HAK, hake; L I N ,  l i ng ;  SWA, s i l v e r  warehou) and southern 
b lue  whiting (SBW), by stratum, 1989. 

Stratum Area no. s t n s  HOK SBW L I N  HAK SWA 

Tota l  318 398 125 62 081 35 514 20 016 2 660 2 617 

B. Chatham R i s e  

Stratum Area no. StnS HOKt L I N  HAK SWA STA 

To ta l  143 580 116 97 958 7 849 9 463 21 491 1 823 

f minor changes t o  s t ra tum boundaries s ince  t h e  March 1990 d r a f t  manuscript 
have r e s u l t e d  i n  minor changes t o  species  biomass f o r  t h e  Chatham R i s e  
c r u i s e .  Only t h e  hoki es t imates  have been cor rec ted  here  and t h e  s t ra tum 
a r e a s  have not  been adjus ted .  


