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1. Executive summary 

The spawning hoki biomass in Cook Strait was acoustically surveyed in winter 1998 using 
Kaharoa to obtain five snapshots. The acoustic index in 1998 was 68 000 t (c.v. of 10 %) 
which is the lowest index recorded since 1992. The largest contributions to the index came 
from the Narrows Basin and Cook Strait Canyon. 

The entire time series of acoustic indices was re-analysed using an alternative length to 
target strength relationship. The alternative indices were generally slightly higher than those 
estimated using the original relationship, but they showed a very similar trend. 

2. Introduction 

There have been a number of acoustic surveys of spawning hoki on the west coast South 
Island and in Cook Strait. Acoustic surveys have provided relative abundance indices for 
spawning hoki in Cook Strait in most years since 1988. During July and August 1998 the 
Cook Strait spawning grounds were acoustically surveyed. The snapshots obtained on this 
voyage have been analysed to produce a 1998 index of Cook Strait spawning biomass. This 
extends the time series from eight to nine points (1988, 1991-98). 

In the 1997 stock assessment concerns were raised about the comparability between years of 
the abundance indices if the timing of the Cook Strait spawning season has changed. There 
are indications from catches that the peak of the season may be shifting later, but the long 
period of high catch rates suggests that the timing of the acoustic surveys has not been a 
problem. It was agreed that a longer survey period into August would be preferable to better 
cover the period of peak catch rates in the fishery. In 1997, the acoustics survey was moved 
further into August, and the 1998 survey was carried out over the same dates as in 1997 
(Cordue & Ballara 1998). 

Concerns have also been raised about the apparent under-representation of small hoki in the 
samples from the shore-based sampling of the Cook Strait hoki catch. In the 1997 survey, 
some information on the spawning population's length frequency was obtained when trawl 
data were collected during the acoustic survey. This was also done during the 1998 survey. 



3. Methods 

Hoki have a long spawning season, typically more than 2 months. It is thought that during 
the spawning season there is a turnover of fish on the grounds. There is no time at which all 
the spawning fish are available to be surveyed. The survey design deals with this problem. 

The survey design of Jolly & Hampton (1990), as adapted by Coombs & Cordue (1995) to 
obtain a biomass index for transient fish populations, was used. Randomly allocated parallel 
transects normal to the depth contours are used to estimate the mean fish density. The 
design uses sub-surveys or "snapshots" of random parallel transects within strata (Jolly & 
Hampton 1990) to obtain several estimates of the spawning biomass during the "main" 
spawning season. These estimates are then averaged to obtain an estimate of the "mean 
plateau height" (the average biomass during the main spawning season). Under various 
model assumptions, annual estimates of mean plateau height form a valid relative 
abundance time series (Cordue et al. 1992, Coombs & Cordue 1995). 

A 21 day booking of Kaharoa was made from late July to mid August 1998 and the vessel 
was used in 2 4  day trips from Wellington during good weather. The same stratification has 
been used for several years, with the survey area including Cook Strait and Nicholson 
Canyons, Terawhiti Sill, and the Narrows Basin (Figure 1). Two shallow-tow CREST 
acoustic systems (Coombs 1994) were used for the surveying. 

Trawling was targeted on hoki marks to sample hoki length frequency distributions (the 
length frequencies were scaled using the hoki catch rates and the acoustic biomass 
estimates). Additional targeted trawling was used for mark identification and routine length 
and biological information were recorded for other species where appropriate. Midwater 
trawl gear was used for all trawling. A CTD drop was made to estimate the absorption 
coefficient and speed of sound during the survey, and hoki target strength (TS) data were 
collected. 

The acoustic data collected during the surveys were analysed (as in past years) using 
standard echo integration methods (Burczynski 1979) as implemented in NIWA's Echo 
Sounder Package (ESP) software (Cordue 1990). Acoustic backscatter (m-2) was converted 
to holu biomass using the ratio of mean weight to mean target strength for hoki from 
Coombs & Cordue (1995). Biomass estimates and their variances were obtained for each 
snapshot using the formulae of Jolly & Hampton (1990). The snapshots were averaged to 
obtain a biomass index for 1998. 

An alternative index was obtained using the length to target strength relationship of Grimes 
et al. (1997), and previous indices were recalculated using this relationship. 



4. Results 

4.1 Biomass estimates 

Five snapshots of the Cook Strait spawning grounds were completed by Kaharoa from late 
July to mid August in 1998 (Table 1). Similar levels of biomass were estimated for four of 
the five snapshots, but in the fourth snapshot the estimate was almost double that of the 
third snapshot. For all snapshots the largest estimated biomass was in the Narrows Basin or 
Cook Strait Canyon; other strata with substantial estimated biomass on occasion were 
Terawhiti Sill and the deep water outside Nicholson and Wairarapa canyons (Table 2). 

The time series of spawning biomass indices declined steeply from 1988 to 1992, and 
increased sharply in 1993 to twice the 1988 level. In the next three years the index declined 
to about 60% of the 1988 level, approximately halving from 1995 to 1996, before it 
increased to about the level in 1988 (Table 3, Figure 2). The biomass estimate in 1998 is 
much lower than that in 1997, being about the same as in 1991, 1992, and 1996. 

If the alternative length to target strength relationship of Grimes et al. (1997) is used (with 
the length frequency distributions estimated by Cordue & Ballara (1998)) it makes little 
difference to the trend in the biomass indices (see Figure 3). 

4.2 Trawl results 

During the acoustic survey 11 trawl stations were done, primarily to estimate hoki length 
distributions. Eight of the trawls were between snapshots 2 and 3, one was during snapshot 
4, and two were for target identification (Table 4). 

Hoki were the primary catch, although many spiny dogfish or jack mackerel were caught in 
some trawls (Table 5). These species tend to form layers above the hoki and it is difficult to 
avoid catching them when targeting hoki marks. 

4.3 Length frequencies 

The hoki length frequency samples from trawl stations 1,2,4, and 5 were used to estimate a 
population length frequency for the period between snapshots 2 and 3. About 1000 fish 
were measured. The first two trawls were in strata 2 and 1, and the others were in stratum 6. 
The stratum 6 length frequencies were scaled using the hoki catch rates (22 and 21 kglmin) 
and the scaling across strata was done using the average biomass estimates from snapshots 2 
and 3 (see Table 2). 

The length frequency data give some clues to the likely population length distribution, but 
as the estimates are based on only four trawl stations and 1000 fish they must be treated 
with caution. The combined length frequency shows strong modes just above 60 cm for 
both males and females with a greater proportion of females than males (Figure 4). There 
was considerable variation in the length frequencies across the three strata. In the Narrows 



Basin far more females than males were caught, and most of the fish were in the 60-80 cm 
range (Figure 5). In Cook Strait Canyon there were again more females than males, and 
larger females in the 80-100 cm range were also present (Figure 6). In Terawhiti Sill the 
size range was similar to the Narrows Basin, but males substantially outnumbered females 
(Figure 7). 

5. Conclusions 

The biomass in the Cook Strait holu spawning ground was estimated to be at its lowest level 
since 1992. Alternative biomass indices estimated using the length to target strength 
relationship of Grimes et al. (1997), which has a much greater slope than that of Coombs 
and Cordue (1995), were very similar to the original indices. 
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Table 1: Acoustic snapshot estimates of the 1998 Cook Strait spawning hoki biomass 

Snapshot Date 
Estimate 

(000 t) C.V.  (%) 

Mean 68 10 

Table 2: Snapshot estimates by stratum of the 1998 Cook Strait spawning hoki biomass 
(000 t). The strata, in ascending order, are: Narrows Basin, Cook Strait Canyon, 
Nicholson Canyon, Wairarapa Canyon, a region connecting the previous three 
canyons (split into 5A and 5B since 1995), and Terawhiti Sill. -, stratum not 
surveyed 

Stratum 
Snapshot 1 2 3 4 5A 5B 6 

Mean 22 2 1 4 - 4 8 8 



Table 3: Acoustic indices of hoki biomass for Cook Strait spawning seasons 1988, 1991- 
1998 The indices have been assigned c.v.s according to the procedure in Cordue 
et al. (1992) assuming a median C.V. of 0.25 

Biomass Normalised Number 
index biomass of 

Year (000 t) index snapshots c. v. (%) 

Table 4: Summary station information, and comments for Cook Strait 1998 acoustics 
survey trawl stations on Kaharoa 

Station Snapshot 
1 2 
2 2 
3 2 

* near this transect 

Stratum 
2 
1 
1 

Comments 
window burst . 
window burst 
trawled 5 m off bottom, marks largely gone, 
inconclusive catch 

poor headline height 
trawled south side Cook Strait Canyon on 
240-320m contour, but not much went in 
trawled north side Cook Strait Canyon at 260 m 

target id tow after target strength work, went 
through jack'mackeral layer on way down to 
target layer at 180-220m 
target id tow after target strength; trawled on 
marks 15-20m off bottom; window burst 



Table 5: 

Station 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 

Catch summary for the 1998 Cook Strait acoustics survey trawl stations on 
Kaharoa (catch in kg) 

Two 
Spiny Trachurus saddle 

Holu dogfish murphyii rattail Other 

0.5 
0.8 

- 

0.2 
- 

0.1 
0.3 
3.3 

- 
8.4 

20.8 

Total 

1 171.1* 
561.8* 

12.6 
551.9 
200.6 
84.5 
18.3 

211.5 
2 347.9 

383.0 
606.1 * 

* window burst, extra catch not added on to total 
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Figure 1: The strata boundaries for the 1998 acoustic survey of Cook Strait spawning 
holu. The strata, 1, Narrows Basin; 2, Cook Strait Canyon; 3 Nicholson Canyon; 
4, Wairarapa Canyon; 5, a region connecting the previous three canyons (split 
into 5A and 5B since 1995); and 6, Terawhiti Sill. 
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Figure 2: Acoustic biomass indices for spawning hoki in Cook Strait for 1988, and 1991- 
98. 
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Figure 3: Acoustic biomass indices for spawning holu in Cook Strait for 1988 and 1991- 
98 calculated using two length to target strength relationships for holu. 
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Figure 4: Length frequencies of male and female hoki estimated between snapshots 2 and 
3 of the acoustic survey of Cook Strait in winter 1998. 



Figure 5: 
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Length frequencies of male and female holu in the Narrows Basin estimated 
between snapshots 2 and 3 of the acoustic survey of Cook Strait in winter 1998. 
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Figure 6: Length frequencies of male and female holu in Cook Strait Canyon estimated 
between snapshots 2 and 3 of the acoustic survey of Cook Strait in winter 1998. 



Figure 7: 
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Length frequencies of male and female hoki in Terawhiti Sill estimated between 
snapshots 2 and 3 of the acoustic survey of Cook Strait in winter 1998. 


