
ISSN 1175-1584 

MINISTRY OF FISHERIES 

Te Tautioki i nga tin1 a Tangaroa 

Incidental capture of New Zealand fur seals 
(Arctocephalus forsteri) in commercial fisheries 

in New Zealand waters, 2000-01 

S. J. Baird 

New Zealand Fisheries Assessment Report 200511 1 
February 2005 



Incidental capture of New Zealand fur seals 
(Arctocephalw forsteri) in commercial fisheries 

in New Zealand waters, 2000-01 

S. J. Baird 

NrwA 
Private Bag 14901 

Wellington 

New Zealand Fisheries Assessment Report 2005111 
February 2005 



Published by llrLinisbry of Fisheries 
Wellington 

2005 

ISSN 1175-1584 

@ 
Ministry of Fisheries 

2005 

Citation: 
Baird, S.J. (2005). 

Incidental capture of New Zealand fur seals (ArctocepMusforsten~ 
in commercial fisheries in New Zealand waters, 2000-01. 
New Zedand Fisheries Assessment Report 2005'1 1.34 p. 

This series continues the informal 
New Zealand Fisheries Assessment Research Document series 

which ceased at the end of 1999. 



EXECUTIVE SUMMARY 

Baird, SJ. (2005). Incidental capture of New Zealand fur seals (ArctocephaluF forsten? in 
commercial fisheries in New Zealand waters, 200041. 

New Zealand Fisheries Assessment Report 2005111. 34 p. 

Ministry of Fisheries scientific observers recorded 218 New Zealand fur seal captures in 
commercial fisheries in 200M)I: 173 (85% landed dead) during trawl fishing operations that 
targeted 10 commercial species, 44 (91% released alive) on southern bluefin tuna (Thunnus 
maccoyi~ longlines, and 1 (landed dead) on a bluenose (Hyperoglyphe mtarctica) longhe set. 
About 38% of fur seal captures fium trawl fisheries were from hoki (Macmronus 
novaezelmtdiae) trawls, and 37% were from southern blue whiting (Micromesistius australis) 
trawls. These fisheries accounted for most of the multiple captures per tow. Squid (Nototodarus 
spp.) target fisheries accounted for another 16% of the reported captures. 

Tuna longline fisheries in soutliern waters had the highest observed incident rates, with obs&ed 
fur seal captures reported fmm!16% of obsewed chartered longlines. In the main haw1 fisheries, 
fur seals were reported from 5% of observed tows in the southem blue whiting Campbell Rise 
iishery, less than 2% of observdd hoki trawIs, and under I% of observed squid trawls. 

In the main trawl fishery areas targeting hoki, mean fur seal catch rates ranged fiom 0.007 fur 
seals per tow be.  = 0.002) on the Chatham Rise to 0.041 (s.e. = 0.014) in the Cook Strait winter 
fishery. Mean catch rates in the main squid trawl fisheries in southern waters were 0.005 fur seals 
per tow around the Auckland Islands and 0.009 (s.e. = 0.012) off the Stewart-Snares shelf. 
Limitations in the data restrict the reliability of the results. Best estimates of total captures are 
from the hold fishery off the west coast South Island (242 fur seals, C.V. = 20%). the southern 
bluefin tuna fishery south of 40" S (47 fur seals, C.V. = 7%), and the AugustSeptember 2001 
southern blue whiting fishery (88 fur seals, C.V. = 15%). 

Fewer captures were observed in tows targeting bamcouta (Thyrsites atun), black oreo (Allocym 
niger), hake (Merluccius austrnlis), jack mackerels (Trachunrs spp., including T. symmetricus 
mrphyi), scampi (Metunephrops challengeni, and common warehou (Seriolelln brama). These 
captures were reported from the Chatham Rise, off the StewaaSnares shelf, and off the west 
coast South Island 

This report addresses Specific Objective 1 of ENV2001103 "to estimate and report the total 
numbers of captures, releases, and deaths of ArctocepMus forsteri - by sex where possible - 
caught in fishing operations d b g  the 2000/2001 fishing year". 



1. INTRODUCTION 

New Zealand fur seals (ArctocepMus forsten? are distributed around the New Zealand coastline, 
on offshore islands, and on sub-Antarctic islands. The species was heavily exploited during the 
18th and 19th centuries and protection was given to it in 1894, but restricted licences were still 
issued for seal harvest in certaid locations. In 1978, New Zealand fur seals were given total 
protection under the New Zealand Marine Mammals Protection Act (Mattlin 1987). 

Statutory obligations under the Fisheries Act 1996 require the Ministry of fisheries wsh) to 
monitor the bycatch of associated or dependent species during commercial fishing operations in 
New Zealand waters. 

The Ministry of Fsheries Observer Programme collwts data on the incidental catch of nonfish 
species, including New Zealand' fur seals, as part of its monitoring programme. Data on the 
interaction between trawl fishing operations and fur seals have been collected since the beginning 
of the observer programme in 1986, with data in the late 1980s mainly b e i i  collected from the 
west coast South Island winter hoki (Mocruronus novaezelandine) fishery where large numbers 
were observed caught in 1989 (Mattlin 1994). 

Fur seals have also been reported caught h m  bottom and midwater trawl operations targeting 
other commercial species around the coastline of the South Island and the offshore islands in the 
southem waters o f b e  2€!0 n. mile Exclusive Economic Zone, especially off the StewartSnares 
shelf and at the Bounty Platform (Baird 2001). A code of practice, with measures designed to 
avoid fur seal captures, was developed by the fishing industry in 1990 (see appendix 4 in Baird 
(1994)). The most recent code of practice used by vessels in the hoki and southem blue whiting 
(Micromesirtius australis) fisheries aims to minimise marine mammal captures, collect data as a 
basis for fuaher research on potential mitigation measures, ensure al l  vessels follow agreed 
practices, and maximise compliance with New Zealand laws in relation to captures of marine 
mammals (R. Cade, Hoki Fishery Management Company, pen. c o n ) .  In some trawl fisheries, 
marine mammal exclusion devices are under evaluation as a potential tool to d u c e  fur seal 
bycatch. Ministry of Fisheries observers report that in some fisheries there are often many fur 
seals around the net on hauling, and that captures may occur when a vessel completes a turn with 
the gear near the surface or there are problems hauling the net in bad weather, such that the net is 
at the surface for longer than normal. 

New Zealand fur seals are also observed caught during southern bluefin tuna (Thwvurs maccoyiz? 
longline fisheries, off the southan coast of the South Island (Baird 2004). This report addresses 
Specific Objective 1 of ENV200U03 "to estimate and report the total numbers of captures, 
releases, and deaths of ArctocepMus forsten - by sex whae possible - caught in fishing 
operations during the 2000/2001 fishing year". 

2. METHODS 

2.1 Data sources and treatment 

The fisheries with observed New Zealand fur seal captures in 2000-01 included trawl fisheries, 
the southern blue* tuna longline fishery in southern waters, and the bluenose (Hyperogtrphe 
antarctica) longline fishery. Data extracted fromMFih observer and commercial catch and effort 
databases and used for the analyses undertaken to estimate the total numbers caught included 
observed fur seal capture data, observed 6shing effort data, and total fshing effort data. 

Data were exhacted for the target trawl and longline fsheries in which incidental captures of fur 
seals were recorded by MFish observers during the tishing year (1 October-30 September) 
2000-01. The following obse~e r  data were extracted by target species for each fishing operation:. 
trip, tow (or set and number of hooks), gear type, latitude and longitude, date and time, vessel 



identifier and nationality, number of fur seals, life status (alive or dead), handling code (released, 
discarded, or retained), and sex, as recorded by MFish observers. The following total fishing 
effort data for each fishing operation were extracted: trip, event, target species, gear type, gear 
parameters, latitude and longitude, date, time, and vessel identifier and nationality. 

All data were error checked andt erroneous data were amended; for example, where position data 
of some fishing operations were identified as obvious outliers, the latitudes and longitudes were 
amended with reference to fishing operations before and after the incorrect data. Other problems 
encountered related to the numbers of hooks, dates of fishing operations, and gear codes. 

Maps of all the areas used for each fishery are provided in relevant Appendices: tuna longline in 
Appendix B, general place names map in Appendix C, hoki in Appendix D, squid in Appendix E, 
and southern blue whiting in Appendix F. 

2.2 Longline fisheries 

Tuna longline data (where the target was southern bluefm) were extracted for chartered Japanese 
vessels and domestic owned and operated vessels operating in southem waters where New 
Zealand fur seals were reported caught on tuna longlines (south of 40" S). 

For the tuna longline interaction analyses, total effort data were extracted from the MPiih 
database t m ,  which consists of data collected from the Tuna Longline Catch Effort Returns 
(TLCER). Data collected on the less informative Catch Effort Landing Returns (fXLR).were not 
investigated because they represented less than 1.5% of all  hooks set by domestic vessels and are 
limited in their application because they do not collect fine-scale position data (latitude and 
longitude). Data were groomed according to routine procedures (Wei 2003). Observer data were 
extracted from the MFish database Uine, the groomed database developed from observer 
logbooks (Mackay & Griggs 2001). 

These data were allocated to the areas used in describing the incidental capture of seabirds in tuna 
fisheries (as defined by MFish) and are used here because they provide an appropriate division 
for the southern distribution of effort. Based on the Quota Management Areas (QMA) 1-10 
described by h a l a  et al. (2002). the southern areas used here are defined as: 

Area 2 - south of the QMA ZQMA 3lQMA 4 boundary at latitude 42'10.0' S to a line at 
longitude 167" E; and 
Area 3 -west of longitude 167' E north to latitude 38" S. 

Comparison of the hook data from the commercial records and from the observed records for the 
same trip sometimes yielded d+aepancies in the numbers of hooks per set. This suggests that the 
total number of hoobs set (derived from the commercial data) may underestimate the total effort. 
Observers may not observe the whole haul. Thus, the number of hooks used as the "observed 
number of hooks" for each haul is estimated from the proportion of the haul observed (based on 
the haul duration and the time recorded as unobserved in the observer events logs) multiplied by 
the number of hooks set. 

Longline effort for bluenose was extracted to summarise the fishery effort data by area and in 
relation to fur seal bycatch. Commercial data for this target fishery are recorded on (SELRs. The 
total effort hook data collection on CELRs requires the number of hooks hauled on a daily basis. 
Data were extracted and stratified by the given statistical area into the target species QMAs 
shown by Annala et al. (2002). Where the statistical area boundaries were inconsistent with the 
QMAs, the effort was assigned to the closest QMA. 



2.3 Trawl fisheries 

Commercial trawl effort records were extracted from warehou, the MFish database developed 
from Trawl Catch Effort Processing Returns (TCEF'R). Fur seal data from trawl fisheries were 
investigated by target fishery QMAs (see h a l a  et al. (2002)). Position data (latitude and 
longitude) at the start of the fishing operation were used to determine the key areas for each 
interaction. Where appropriate, &ta were collated into individual species QMAs. Observer data 
extracted from obs and obs_lfs, (hlF'ih databases developed from observer logbooks) were 
similarly allocated. 

For some target fisheries, such as hoki, where there is one QMA (HOK 1) and effort is 
concentrated within certain localised areas, for example, the west coast South Island fishery (see 
Annala et al. (2002) for area), finer-scale strata were used. The hoki trawl data were therefore 
stratified into the main hoki fishery areas: west coast South Island (WCSE), east coast South 
IslandChatham Rise (CHAT), Cook Strait (COOK), sub-Antarctic (SUBA), and Puysegur 
(PUYS). Baird & Bradford (2000) noted the apparent difference in fur seal capture rates north 
and south of about 41° 30' S in the WCSI fishery. Data for this fishery were also investigated 
using this division. 

The areas used for the analyses of fur seal captures in the southern squid trawl fisheries were the 
Auckland Islands Dart of SOU 6T and the StewartSnares shelf (STEW). Squid trawls were also 
observed off the &st coastof the South bland between 42O and 45" s and west of 174" 30' E 
(ECSE), and on the Chatham Rise east of 174" 30' E (CHAT). Fishing effort targeted at southern 
blue whiting was allocated to fishing areas at the Bounty Platform (SBW 6B), Pukaki Rise 
(SBW 6R). Campbell Rise (SBW 61), and off the Auckland Islands Shelf (SBW 6A) (Hanchet 
2002). 

General descriptions of characteristics of the fisheries, such as main season, vessel nationality, 
and gear type used are providedlfor each tkhery area. The presence of meal plants on vessels is 
also noted in recognition of the anecdotal evidence that part of the attraction of fur seals to the 
vessels is the discharge of offal and the opportunity of a free meal. 

2.4 Data analysis 

The extracted observer data were stratified by target fishery, gear type (where appropriate), area, 
and month. Data were pooled, where appropriate, across months to provide mean fur seal catch 
rates for the 2000-01 fishing year, or a fishing season. Fur seal catch rates are expressed as the 
number of fur seals observed caught pr 1000 hooks for longline fisheries and the number of fur 
seals observed caught per tow for trawl fisheries. The mean catch rate for a dehed stratum (7 )  
is calculated by use of the ratiwf-means estimator: 

where n, is the number of observed tows or 1000 hooks, and c, is the number of observed 
incidental captures of fur seals. Then the total catch of fur seals, f , is estimated by 

h f = m  with estimated variance Var(T) = N Z s ; ( l - n l ~ )  

where N is the total number of tows and s; is the sample variance of the bycatch rate. These are 
standard results from finite sampling theory (Cochran 1977, Manly 1992). The variance of the 
observed bycatch rate was estimated by bootstrapping (randomly resampling the observed data 



1000 times, after Efmn & Tibshirani (1993)), and thus this estimate of variance takes into 
account the sample size. 

Jvar(Tj 
The coefficient of variation (c.v.) is given by: c.v. = 

f 

If the sampling fraction (of observed effort over total effort) is low (for example, under 10%). 
then extrapolation from the observed effort to that of the whole fleet in that snatum -may be 
unwise, in that errors in the sam~le estimators will have a high leverage on the final total estimate 
for that stIatum. Furthermore, if vessels show different fur seal bycatch rates then, where there are 
many vessels operating, the observer coverage (percent of all fishing operations that is observed) 
needs to include several vessels - ideally in a representative way. In some fisheries, the numbers 
of fur seals observed caught may be too low to provide any meaningful results, and this is likely 
to be evidenced by large variation. 

The spread of observer and total effort data, by area, number of fishing operations, and number of 
vessels was investigated. Total estimates and c.v.s were calculated only where there was 
confidence in the representativeness of the observed effort. For some interactions, it was not 
appropriate to estimate the total numbers of fur seals caught, or to define the total numbers of fur 
seals landed dead or alive. Total estimates are given for those fisheries for which at least 10% of 
all fisbing operations within a stratum are observed. A stratum may be a month, a season (for 
example, July-September for the WCSI hoki fishery), or a fishing year. The incident rate is 
defined as the percent of observed longline sets or tows with observed fur seal incidental 
captures. 

The total number of fur seals caught (BTJ when diierent fishery-areas contribute to the numbers 
estimated caught for a given target species is given by 

Bn, = CBV 
where Bi/ is the total estimated captures in each fishery-area strata, with the variance given by 

and the C.V. equal to c.v.= 

The above methods assume that, within a defined target fishery area, all vessels, observations, 
and fishing operations are independent, and that the available "pool" of fur seals for capture is 
evenly distributed in time and space. Fuaher, they assume that the observed sample is collected 
randomly, representative of the fishery, and approximates a normal distribution. 

3. RESULTS 

Summary statistics for the main target trawl and longline fisheries with observed fur seal 
incidental captures in 2000-01, by method and area, are given in Table A1 in Appendix A. Total 
estimates (or observed fur seal captures) for the main fisheries are given by fishing year for 
1990-91 to 2000-01 in Tables &A4. The data used to generate the 2000-01 results are 
discussed below, with relevance to the fishing effort (both total and observed) and the observed 
captures for each fishing methcd by target fishery. Relevant tables and figures are presented in 
the accompanying appendices: longline fisheries in Appendix B, all observed Wwl fisheries in 
Appendix C, hoki fisheries in Appendix D, squid fisheries in Appendix E, and southern blue 
whiting fisheries in Appendix F. 



Ministry of Fisheries observers reported 173 captures (85% landed dead) during &awl fishery 
operations in 2000-01.44 fur seal captures (9% landed dead) during tuna longline fisheries, and 
1 dead fur seal in bluenose longline operations. 

3.1 Fur seals in the longlirie fisheries 

3.1.1 Fur seal bycatch in tuna longline fisheries 

In previous seasons, all fur seal captures have been reported from fishing effort south of 
40" S (see Table A3). Four chartered Japanese vessels and seven domestic vessels reported effoa 
in these waters during March-June 2001. The ch-d vessels set an average of 3120 hooks per 
set (generally baited with a mix of squid and fish), with the average hooks set per vessel ranging 
from 3025 to 3352. Similar hook numbers were set by one large New Zealand domestic longliner 
that generally f ~ h e s  in the same areas as the chartered vessels and uses squid as bait. Figure B1 
in Appendix B shows the location of observed southern fishing effort by these vessels. Two of 
these five large vessels fished in Area 2 and accounted for 99% of all effort there. All five vessels 
fished in Area 3 and set 92% of all the hooks in Area 3. The average number of hooks per set for 
the remaining domestic vessels ranged from 450 to1050 per vessel, and these vessels accounted 
for 27% of the domestic hooks in Area 3. These vessels generally fished more inshm than the 
five larger vessels. 

Observer coverage was limited to the five large vessels during April-June in Areas 2 and 3. AU 
199 of the chartered sets were observed: 100% of the 53 010 hooks were observed on the one 
vessel fishing in Area 2, and 95% of the 567 998 hooks were observed in Area 3 (Table Al). 
There was no observer coverageton the large domestic vessel in Area 2, whereas 42 of the 50 sets 
made by this vessel in Area 3 were observed (about 86% of 167 525 hooks). 

New Zealand fur seals were observed caught on 16% of observed sets on the five large vessels in 
Area 3 in 2000-01 during May and June. The disaibution of these captures is shown in Figure 
B1. Of the 44 reported captures, 40 were released alive and 4 were landed dead. Most incidents 
were of single captures (33), with two vessels catching two fur seals on one set and one catching 
seven fur seals on a set. All observed vessels reported fur seal captures, with 31 captures reported 
from the chartered vessels (where almost 100% hooks were observed) and 13 from the large 
domestic vessel (86% hooks observed). Mean bycatch rates varied from 0.027 to 0.121 fur seals 
per 1000 hooks for the five vessels mgure B2). A total of 47 fur seals (c.v. = 7%) was estimated 
for the all vessels in Area 3 (seelTable Al). 

Observers reported that 68% of the 44 fur seals observed caught were hooked in the mouth, 
another 18% were hooked in the flipper or some other body part, 7% had swallowed the hook, 
and method of capture for the remaining fur seals was unknown. Of the fur seals released alive, 
about 55% were released with the hook and tracer (often 20-100 cm long), 25% with the hook, 
and 20% without the hook. 

3.1.2 Fur seal bycatch in bluenose longline fishery 

About 56 vessels targeted bluenose by demersal longline during 2000-01, with most effort in 
BNS 1 (Table Bl). Thirty sets (about 120 057 observed hooks) were observed on a large ling 
autoliner that briefly targeted bluenose off the east coast of the North Island (BNS 2) at around 
40" S during June 2001. Of the 200 000 hooks hauled by this vessel, about 60% were observed. 
The observers on this vessel reported a mean setting time of 50 min, soak time of 6-20 h, mean 
haul time of 4.5 h, mean length of line of 9 km, and a mean of 7100 hooks. Sets were started 
throughout the 24 h period. 



One New Zealand fur seal was observed caught and landed dead. The fishing effort is not 
representative of the total bluenose longline efforf in method used and area fished, because most 
longliie effort is by smaller vessels in the Bay of Plenty, off Northland, and East Cape, with a 
small fishery off the Wairaxapa coast (Annala et al. 2002). No further investigation of the data 
was undertaken. 

3.2 Fur seal bycatch in trawl fisheries 

During 2000-01, 173 New Zealand fur seals were observed caught in bottom and midwater 
trawls in at least 10 target fisheries (Table C1 in Appendix C). Descriptions of these target 
fisheries were given by Annala et al. (2002). 

Multiple capms,  where more than one fur seal was caught per observed 'tow, occurred in 
southern blue whiting and ho!4 tows (Table C2). whereas single captures were made during squid 
tows. The highest incident rate was reported from the Bounty Platform southern blue whiting 
fishery (at 44%) where few t@s were made (and observed). In the main target fishery areas 
(where at least lo00 tows were observed), up to 2% of observed tows had fur seal bycatch. 

Data for the target tisheries with observed fur seal captures for 2000-01 are analysed and 
discussed below. Means and associated standard errors are provided by month andlor season, but 
in most strata, the sample sizes were inadequate and, though total estimates' are provided, they 
should be used with caution. 

3.2.1 Fur seal bycatch in hold trawl fisheries 

The main hoki fishery areas used in the analysis (as described in Section 2.3) are shown in Figure 
D l  in Appendix D. During 200041.37% of all hoki effort was at CHAT. 28% at WCSL 21% at 
SUB& 11% at COOK, and 3% at PUYS (Table Dl). The observed effort was similarly 
dishibuted, with 39% at CHAT, 31% at WCSI, 20% at SUBA, 8% at COOK, and 3% at PUYS. 

About 60% of the 70 vessels that reported target fishing for hoki on TCEPRs were observed at 
some stage in the fishing year, representing about 12% of the 29 380 tows made. Vessels had 
different fishing distribution patterns, with 11% targeting hoki in one area, 21% in two areas, 
19% in three areas, 47% in four areas, and 1% in five areas. Over half of the observed vessels 
(54%) were observed in one area, 23% in two areas, 19% in t h ~ ~  areas, 2% in four areas, and 2% 
in five areas. Those observed in one area included 13 New Zealand vessels, 4 Korean vessels, 3 
Ukrainian vessels, and 2 Japanese vessels; in two areas, 4 Korean vessels, 3 New Zealand 
vessels, and 2 Ula?iinian vessels were observed; in thee areas, 3 Polish vessels, 2 New Zealand 
vessels, 2 U k m k b  vessels, and 2 Korean vessels were observed, and one Japanese vessel was 
observed in four areas, and one New Zealand vessel was observed in five areas. 

During 2000-01, Ministry of Fisheries scientific observers recorded 66 fur seal captures during 
observed hoki fishing operatidm that used bottom and midwater trawl nets. Of these, 85% were 
landed dead. The incidental capture of fur seals in hoki fisheries represented 38% of all observed 
fur seal captures in trawl fisheiies and captures were recorded in less than 2% of observed tows in 
2000-01 (range h m  less than 1% at CHAT to 4% at COOK) (see Table C2). About 55% of the 
fur seals were repotted during WCSI fishing operations (see Table Dl). 

About 40% of all hoki tows (as recorded on TCEPRs) used midwater trawl nets. However, the 
dominant gear used in the fishery areas differed: midwater nets were used in about 10% of tows 
in CHAT and SUBA and at l ~ t  71% of tows in the main hoki spawning fisheries at WCSI and 
COOK A comparison with the observed data shows that a higher proportion of observed tows 
(51%) used midwater nets; with midwater nets used in about 26% of observed hoki tows in 



CHAT and SUBA fisheries and about 87% at WCSI and COOK. About 72% of all observed fur 
seal captures were from observed tows with midwater nets. 

3.2.1.1 CHAT hoki fishery 

Fishing on the Chatham Rise is carried out in all months other than July-August when the main 
spawning fisheries at WCSI and COOK occur. At least 1000 tows were made each month in the 
CHAT hold fishery between October 2000 and April 2001, with effort peaking in March and 
gradually dropping off after April (Table D2). During the main months of the fishery, observer 
coverage was at least 10% in all months except February. The number of TCEPR vessels 
operating in the fishery during these months ranged between 15 and 32 each month, and generally 
at least 15% of vessels were observed each month. 

At least 50 vessels targeted hoki in this area in 2 W 1  (as reported on T(SEPRs), and 19 vessels 
were observed (range 1-229 observed hob tows per vessel), with about 70% observed tows on 7 
vessels. Ofthe 11 vessels that reported the most effort during the year (and completed at least 500 
tows), 6 were observed at some time. About 59% of observed effort was on eight New Zealand 
vessels, 18% on three Polish vessels, 17% on one Japanese vessel, 5% on three Ukrainian vessels, 
and 1% on five Korean vessels. Bottom haw1 nets were used on 74% of observed tows, and 
Polish vessels made about 70% of the remaining tows (with midwater nets). All vessels had meal 
plants on board except Korean &d several New Zealand vessels. The use of meal plants on a tow 
by tow basis is not hown. 

Nine fur seals were observed captured in nine tows, all west of 177" E @gure Dl), with captures 
reported from 3 of the 19 vessels observed. In June, using bottom trawl nets, one Japanese vessel 
caught three fur seals and one New Zealand vessel caught three fur seals, and a Polish vessel 
caught one in a midwater trawl in April. Mean catch rates for these months are 0.004 (s.e. = 
0.004) fur seals per tow in April and 0.053 (s.e. = 0.018) in June. Estimates are provided for these 
months, but should be treated with caution because of the small numbers of fur seals observed. 
Similarly, for the fisishing year an estimated 77 fur seals (c.v. = 27%) (Table Al) were caught, but 
this estimate is based on very few captures. 

3.2.1.2 COOK hoki fishery 

About 3100 tows were made in the COOK hoki fishery throughout 2000-01, and tows were 
observed during July-September. At this time, 25 vessels targeting the spawning hoki fishery, 
primarily with midwater gear, accounted for 55% of the fishing year effort At least 5 New 
Zealand vessels were observed here in August and September when 16% of 540 tows and 24% of 
about 700 tows were observed (Table D2). Eleven fur seals were reported fmm this fishery: nine 
were caught singly and two were caught on the same tow. Seven fur seals were landed dead, and 
four were released alive. 

An overall mean catch rate for; the July-September effort was 0.041 (s.e. = 0.014) fur seals per 
tow (Table DZ), which gives a total estimate for the spawning season of 69 fur seals 
(c.v. = 31%), compared with the sum for August and September of 55 fur seals (c.v. = 29%). 

3.2.1.3 PUYS hoki fishery 

Most of the effort at P W S  was concentrated in the months following the spawning fisheries in 
the WCSI and COOK fisheries Thirty-seven vessels reported hoki target fishing in the P W S  
fishery in 2000-01, completing 919 tows, with 41% effort in September 2001 and another 27% in 
October-November 2000. About 56% were bottom trawls. 



Observers were placed on eight'vessels representing Japan, Poland, New Zealand, and Ukraine. 
In October 2000, 3 of 13 vessels were observed (18% of all tows) (Table D2) and, in September 
2001, 3 of the 24 vessels were observed (which represented 15% of tows). Three fur seals were 
landed dead, one as a single capture in October and two caught in one tow in September. Mean 
catch rates and estimates are provided for this fishery area, but as indicated by the large c.v.s, the 
data are inadequate and should not be considered any further. Too few fur seals were observed 
caught and only 108 tows were observed throughout the year (82 during September and October). 

3.2.1.4 SUBA hoki fishery 

Vessels targeted hoki in SUBA in all months except August, with about 40% effort in April-June 
and another 34% in October-December. Ofthe 39 vessels, 20 were observed, with almost 12% of 
the 6118 tows observed Observers were placed on two Japanese vessels, seven Korean, five New 
Zealand, three Polish, and three Ukrainian vessels. Overall 50% of the observed effort was on 
New Zealand vessels, 17% on Ukrainian, 13% on Japanese, 12% on Polish, and 8% on Korean 
vessels. For some vessels the observed effort was equal to their total effort in the fishery for that 
year, whereas for others it represented as little as 2%. About 89% of the total effort and 73% of 
observed tows used bottom trawls. 

The effort in this fishery area is spread widely from off the Stewart-Snares shelf, east towards the 
Pukaki Rise and south to the 'Carnpbeu Plateau (Figure. Dl). Of the seven observed fur seal 
captures, six were reported from five different observed vessels fishing off the StewartSnares 
shelf during October, January, and May and one from Campbell Plateau waters during February. 
Mean monthly catch rates and estimates are provided in Table D2, but little weight carr'be given 
to these results because ofthe few fur seal observations. . . 

3.2.1.5 WCSI hoki fishery 

During 2000-01, 8210 tows targeting spawning hoki were made during the June to September 
WCSI fishery and about 13% were observed. The fishing effort was concentrated during July and 
August uable D2), when about 58 vessels completed a total of 7549 tows. Ten percent of vessels 
were observed in July and 18% in August, and at least 13% of the tows were observed in these 
months. There were 13 observed tows on one New Zealand vessel during the last week of May 
and first week of June. One fur seal was observed caught during these tows and this effort is not 
included in the seasonal analysis (JulySeptember). 

About 70% of the 1066 observed tows (JulySepternber) were on five New Zealand vessels (29% 
observed tows), five Ulaainiap vessels (28%), and seven Korean vessels (25%), with another 
10% on one Polish vessel and 8% on two Japanese vessels. Fur seal incidental captures were 
observed on 10 of the 19 obsefved vessels. About 87% of observed tows used midwater nets, and 
34 of the 36 fur seals observed caught were from midwater tows on vessels from all nations, with 
the remaining two fur seals reported from Polish and New Zealand bottom trawl nets. F i - f i ve  
percent of fur seal captures were by Ukrainian vessels. Despite large confidence intervals about 
the mean fur seal catch rates by nation, it appears that there is a substantial difEerence between the 
Korean and u b k i a n  catch rates, and the New Zealand vessels show a similar rate to the Korean 
vessels (Figure D2). Fur seals were caught on 2% of observed tows in this area, with most 
incidents capturing one fur seal. For the vessels with observed fur seal captures, there were no 
real differences in the mean catch rates @gure D3). 

For the WCSI fishery in JulySeptember 2001, 14% of the 7549 tows were observed and the 
mean bycatch rate of 0.032 frir seals per tow (s.e. = 0.007) gave a total estimate of 242 fur seals 
(c.v. = 20%), with 95% confidence limits of 180-320 (Wendell & Schmee 2001). AU the fur seals 
observed caught in the 20011 season were from tows south of 42' S. When the datasets are 
restricted to tows south of 41" 30' S (see Section 2.3),14% of the 6404 tows were observed, and 



a mean catch rate of 0.039 fur seals per tow (s.e. = 0.009) gave a total estimate of 250 fur seals 
(c.v. = 21%). 

3.2.2 Fur seal bycatch in squid trawl fisheries 

Squid trawls were observed in ECSL CHAT, STEW, and SQU 6T. This coverage accounted for 
2% of all tows on the CHAT, 4% in ECSI, 99% in SQU 6T, and 70% in STEW (Table El in 
AppendkE). Due to the low coverage of the ECSI and CHAT areas, the data from these areas 
will be reported at the end of thid section. Tables and plots of effort and observed data for STEW 
and SQU 6T squid trawl fisheries are given in Appendix E. The location and density of observed 
effort and the distribution of tows with fur seal captures in these fisheries are shown in Figure El. 

3.2.2.1 Squid trawl fishery in SQU 6T 

Twenty-three vessels participated in southern squid trawl fishery in SQU 6T, with 580 tows 
rep&ed from this area betweeo 15 Jenuay and 30 April 2001. Most vessels targeting squid 
shifted from the fishery off the StewartSnares shelf in the first week of February to the Auckland 
Islands Shelf. Hshing here was mainly off the southeastern edge until mid February when most 
vessels shifted to the fishing grounds just north of the Auckland Islands. For the period when 
Wish observers were placed on vessels (15 January to 24 April), 576 of the 580 tows were 
observed (99%). These vessels used Sea Lion Exclusion Devices in the trawl nets as mitigation 
methods against the capture of New Zealand (Hwker's) sea lions (Phocarctos hooken] (Anon. 
2002, Baird & Dwnan 2002). For 298 of the observed tows, the cover nets of these devices were 
tied down to monitor the capture of sea lions by ensuring that no sea lions could escape; these 
298 tows are used in this analysis of fur seal captures as "observed" tows. 

Vessels from five nations fished in the 2001 season, with Ukrainian and Polish vessels using 
midwater nets. They accounted for 70% of all tows in SQU 6T. About 60% of this midwater effort 
was in waters off the southeasiern edge. Twelve vessels from Japan, Korea, and New Zealand 
used bottom trawls, with about 67% of their effort conducted off the northern edge of the 
Auckland Islands Shelf. 

Fur seals were observed caught on 1% of observed tows (see Table a ) ,  with a total of three fur 
seals observed caught (and landed dead) in February (Table E2). Two fur seals were caught in 
midwater nets with cover nets tied down and one was caught in a bottom net with the cover net 
open. This last animal was described by the observer as having injuries suggestive of a predator 
attack, and thus may have been already dead when it entered the net. 

3.2.2.2 Squid trawl fishery at the Stewart-Snares shelf 

Twenty-six vessels targeted squid in the southern squid tmwl fishery in 2000-01. These vessels 
completed 3309 tows on the Stewart-Snares shelf, with effort concentrated during January-April 
(see Table E2). These months accounted for 94% of the effort and vessels used midwater tows for 
62% of these tows. 

Observers were present on 26 vessels during January to April and covered 70% of the effort. The 
8 Ukrainian vessels accounted for 54% of observer coverage, and another 26% was on 12 Korean 
vessels, 14% on 3 Polish vessels, and the remaining 6% was on 2 Japanese and 3 New Zealand 
vessels. Japanese, New Zealand, and Korean vessels used bottom trawls, whereas the Polish and 
Ukrainian vessels used midwater trawls (67% of al l  observed trawls). 

Fur seals were observed caught in less than 1% of observed tows (see Table a ) ,  and captures 
were reported throughout the season (see Table E2). Of the 22 fur seals observed caught, 17 were 



caught during February and March when the fishery was at its peak Twelve fur seals were 
reported from bottom trawls on Korean (11 fur seals) and New Zealand (1) vessels and 10 from 
midwater tows on Polish and Ukrainian vessels. For the two nations which completed the most 
observed effort here, Hgure E2 illustrates the substantially higher mean fur seal catch rate 
observed for Korean vessels at 0.018 fur seals per tow (s.e. = 0.005) than for Ukrainian vessels 
(mean of 0.005, s.e. = 0.002). This distinction by nation results in an apparent higher mean catch 
rate for bottom nets E3). There was no difference between the mean catch rates by month. 

When the data for January-April 2001 are combined, 75% of the 3112 tows were observed, and 
from a mean bycatch rate of 0.01 1 fur seals per tow (s.e. = 0.012). an estimated 29 fin seals were 
caught (c.v. = 64%) (see Table E2). Seven (32%) of the observed fur seals were released alive 
and 15 were landed dead. 

3.2.2.3 Squid trawl fishery off the east coast South Island and Chatham Rise 

Vessels targeted squid in these areas tbroughout the year, except July and August. About 2% of 
the 546 tows and 4% of the 2693 tows in the CXAT and ECSI ateas, respectively, were observed. 
Three fur seals were rep& fiom the observed tows, in three separate tows on different 
vessels in February, hkch, and September (see Table E2). Two were released alive and one was 
landed dead. None were reposed from CHAT observed tows. 

3.2.3 Fur seal bycatch in southern blue whiting trawl fisheries 

The southern blue whiting fishery aperated during August, September, and October 2001 on the 
spawning grounds at SBW 6B, SBW 6R, SBW 6L and SBW 6A. Of the 14 vessels fishing in this 
season, 6 were from Japan and fished in all areas, and 8 were from Ukraine and fished primarily 
at Campbell Rise. 

Of the 701 southern blue whiting tows, 440 were observed and 64 fur seals were observed caught 
(Table F1 and Figure F1 in Appendix F). All were landed dead Ten of the 14 vessels fishing at 
SBW 61 were observed. Most effort (93%) was SBW 61 where 62% of the 655 tows were 
observed and 25 fur seals were observed caught. Very little effort was expended at SBW 6B 
where four of the five vessels were observed, 78% of the 32 tows were observed, and 39 fur seals 
were caught. Seven vessels fished at SBW 6R on their way south from SBW 6B and 9 of the 12 
tows were observed. Another two tows were made in SBW 6A. Fur seal captures were repoaed 
from SBW 6B and SBW 61. 

This target fishery has the highest fur seal incident rate of all fisheries, with 44% of observed 
tows in SBW 6B (though this is based on only 25 tows) and 5% in the SBW 61 fishery (see Table 
C2). About 98% of the southern blue whiting effort used midwater nets and this was reflected in 
the observer coverage and thelcapture of fur seals, with all but 2 of the 64 captures in midwater 
nets. One vessel caught 19 fur seals in one of two tows it made at SBW 6B; the observer reported 
high numbers of fur seals in the water at the time. The vessel then left the area. The mean catch 
rates and observed effort per vessel can be compared in Figure F2. 

The observed fishing effort reflected the total effort, with the peak of effort in September in 
SBW 61 Apart frorathe high catch rates early in the season at SBW 6B, daily fur seal catch rates 
in SBW 61 peaked at the end1 of the season, largely due to several captures of two or more fur 
seals a day. As in previous years (for example, 1998-99 in Baird (2001) and 1999-2000 in Baird 
(2004)), multiple cap- per tow are a feature of these fisheries, particularly at 
SBW 6B. Monthly and seasonal mean fur seal catch rates are given in Table F1, and the catch 
rates are the highest seen in'ZKJ0-01. The total number of fur seals estimated captured (and 
landed dead) in the 2001 southern blue whiting fishery, based on the seasonal mean catch rates, is 



48 (c.v. = 23%) at the Bolmty Platform, and 40 fur seals (c.v. = 17%) at the Campbell Plateau in 
September. This gives a total for these areas of 88 fur seals (c.v. = 15%). 

3.3 Summary of other trawl fishery-fur seal interactions 

Fieen New Zealand fur seals were observed caught during observed tows that targeted at least 
seven other target species (see Tables A4, Cl). A brief summary of these reported captures is 
given below. 

Barraeouta (Thysites atun) target fishing operations. 
Two fur seals were landed dead during observed bottom tows for bamouta: one female in 
October 2000 off the Stewart-Snares shelf and one male in February 2001 off the northern edge 
of the Stewart-Snares shelf. 

Black oreo (Allocyttus niger) target fishing operations. 
One fur seal was released alive fiom an observed bottom tow in October 2000 off the east coast 
of the South Island, off the southern Chatham Rise. 

Common warehon (Seriolek brama) target fishing operations. 
Three fur seals (one female and two males) were landed dead in a bottom tow in September 2001 - 
off the west coast of the South Island. 

Hake (MerIuccius australis) target fishing operations. 
One male fur seal was landed dead fmm an observed bottom tow for hake in October 2000 off the 
west coast of the South Island. 

Jack mackerel (Tmchunrr spp.) target fshing operations. 
Of the seven fur seals landed dead from observed jack mackerel tows with midwater nets, five 
(four males and one female) were fmm one observed tow in August 2001 off the west coast of the 
South Island, another male in September 2001 in the same area, and one female in a Peruvian 
jack mackerel (T. symmetricus mhrphyi) tow off the southern edge of the Stewart-Snares shelf in 
March 2001. 

Scampi (Metmephrops clurRengen3 target fishing operations. 
One fur seal was released alive from an observed bottom tow in October 2000 off the Memoo 
Bank on the eastern Chatham Rise. 

3.4 Summary of length data reported by observers for trawltaught fur seals 

Observer records of length and sex data are summarised below for the target fisheries covered in 
the previous sections. Comparison of the numbers reported here and the total numbers of fur seals 
reported from each fishery area qrill show that these data were recorded for most animals, but not 
all @articularly those released alive). 

For the fisheries with the largest numbers of captures, equal numbers of males and females were 
reported from the WCSI hoki fishery (Table G1 in Appendix G), whereas males predominated in 
the southern blue whiting captures at SBW 6B and SBW 61 The animals caught in the latter 
fisheries tended to be larger than those caught during July-September off the west coast of the 
South Island. 



4. DISCUSSION 

Although, there were similar levels of observer coverage in the main fisheries, fewer fur seals 
were reported from observed trawl fisheries in 2000-01 than in previous years (173 compared 
with 190 in 1998-99 and 201 in 1999-2000), primarily because of the fewer captures reported 
from the southern blue whiting and hoki fisheries. However, observed captures were reported 
from a wider variety of target fisheries, though from the same areas (west coast of the South 
Island, Stewart-Snares shelf, and Chatham Rise). About 38% of the fur seal captures were 
observed in hoki trawls (55% of these were from the WCSI hoki fshery), and 36% from the 
southern blue whiting fisheries. Multiple captures per tow were observed in both these target 
fisheries, and in those fisheries with at least 500 obswed tows, less than 2% of observed tows 
had fur seal bycatch. Higher incident rates were seen in the hoki fishery in Cook Strait, squid 
trawls off the east coast of the South Island, and southern blue whiting trawls at Campbell Island 
and the Bounty Platform. The latter fishery area has consistently highincident rates each season; 
however, there is little effort here, and of the 39 observed tows at the Bounty Platform in 2000- 
01.44% had observed fur seal bycatch. 

Mean catch rates of fur seals continue to fluctuate in the WCSI hoki fishery. The mean reported 
for 2000-01 was similar to the lower rate reported in 1998-99, but substantially lower than that 
in other recent years (Baird 2004, Baird & Bradford 2000). This area accounted for the greatest 
number of estimated caphues (Table A2), but the total estimate from 2 0 W 1  was less than 50% 
of that for 1999-2000 and abdut 25% of that in 1997-98. In previous seasons, the mean fur seal 
catch rate observed south of 41" 30' S was substantiaUy higher than that for observed effort north 
of this latitude (Baird & Bradford 2000, Baird 2004). AU fur seals observed caught in 2000-01 
were from south of 41" 30' S and the concenmtion of effort in this southern area resulted in a 
similar estimate to that for the entire fishery (see Section 3.21.5). 

Some substantial differences were seen between catch rates of vessels from different nations, 
particularly in the WCSI hoki~fishery, where Ukrainian vessels showed a higher mean catch rate 
than Korean vessels, and in the SlTW squid fishery where the converse occurred. One 
explanation for this could be that the Korean vessels operated further ~01th in the WCSI hoki 
fishery in the area where fewer fur seals are observed caught. 

For some fisheries, the total numbers estimated caught varies greatly from year to year 
(Table A2). It is interesting to note the larger number of captures reported from the 2001 Cook 
Strait fishery, where observer coverage has not been particularly high and it was always 
considered an area less likely for fur seal interactions because most vessels are 'Yreshm'' which 
retain the fish whole and do little offal dumping or discarding. 

As noted in the methods, there are broad assumptions associated with the data and the statistical 
methods used here. The distribution of the data is known to be non-normal, b e i  highly skewed 
because of the high proportion of observed tows with zero captures. Thus, the reliabiity of the 
estimates provided here is not well determined. Bradford (2002) highlighted the major difficulties 
associated with this type of data, and fuaher noted that the sample size required to adequately 
define the mean catch rate and associated variance increased as the mean catch rate decreased, 
thus stressing the need for a sufficient number of animals to be observed before there could be 
confidence in the resulting statistics. Work underway in this project may provide a better method 
to address these analyses. 

Thanks are gratefully acknowledged to Lynda Griggs, Brian Sanders, and Fred Wei (NIWA) for 
the database management and support, to the NIWA data entry staff, and to the observers of the 
Minishy of fisheries Observer Programme for the collection of the data. This report was 
completed as part of Objective 1 of the Ministry of Fisheries project ENV2001103. 
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APPENDIX A: 2000-01 FISHERY-FUR SEAL CAPTURE SUMMARY 

Table Al: Summary fur seal capture statistics for commercial fisheries, 200(M1*. Estimates from 
fishery areas in each target fishery are summed only when at least 10 fur seals have been observed 
during a season or fishing gear. 

No. Incident Mean Estimated 
Areal Total no. % observed rate bycatch Standard no. fix seals C.V. 

Month hooWtows observed fur seals (46) rate error caught (%) 

Surface longline: total estimate of 47 fur seals (ev. = 7%) from Area 3 for both fleets 
Chartered tuna longline fishery: total estimate of 32 fur seals (cv. = 4%) 
Area 1 0 - - - - - - - 
Area 2 53 010 100 0 0 0.0 - 0 - 
Area 3 567 998 95 31 16 0.057 0.010 32 4 
Area4 0 - - - - - - - 
Domestic tuna longline fuheryt: total estimate of 15 for seals (cv. = 4%) 
Area 1 7 058 957 4 0 0 0.0 - - - 
Area 2 99 675 0 - - - - - - 
Area3 167 525 86 13 14 0.091 0.052 15 22 
Area 4 1 797 792 3 0 - 0.0 - - - 
Trawl fisheries* 
Hoki target: total estimate of 465fur seals (c.v. = 14%) 
CHAT 10 960 13 9 < 1 0.007 0.002 77 27 
COOK 1689 16 11 4 0.041 0.014 69 31 
PWS 919 12 3 2 0.028 0.021 26 71 
SUBA 6 088 11 7 1 0.010 0.004 51 37 
WCSI 7 549 14 36 2 0.032 0.007 242 20 
Squid target: total estimate of 32'fur seals (ev. = 58%) for STEW and SQU 6T 
CHAT 546 2 0 0 0.0 - - - 
ECSI 2 003 4 3 4 0.036 0.020 - - 
SQU 6T 580 99 3 < 1 0.005 - 3 0 
STEW 3 112 75 22 c 1 0.009 0.012 29 64 
Southern blue whiting target: total estimate of 88 fur seals (ev. = 15%) for SBW 6B and SBW 6R 
SBW 6A 2 100 0 0 0.0 - - - 
SBW 6B 32 78 39 44 1.510 0.752 48 23 
SBW 61 653 62 25 5 0.061 0.017 40 17 
SBW 6R 12 75 0 0 0.0 - - - 
* Mean catch I?ltes are expressed as the numbus of fur se& per 1MX) hooks for longline fisheries and the numbm 

oer tow for haw1 fisheries. Total estimates are umvided for those fisheries when at least 10% of the tows were 
&served Note that cansiderab1e:uncatainty ex& around many of the estimates because of the low numbers of 
cwtures observed Discretion should be used when internretine results for those fisheries whm f m  than 10 Tur 
s e h  were obmved caught in a h ium,  Note that thcse &s&s are summary statistics for wget fishnies by area 
for the fishing year, as requested by the Minisuy of Fieries. 

t Data for Area 3 in the domesticthma fishery represent one vessel. Another 61 990 hooks were set in Area 3 by 
other vessels; these are not included in the estimate because of different fishing practices used by these vessels (see 
Section 3.1.1). 

$ Tbe COOK and WCSI data arefor JulySeptember 2001 inclusive. Squid effort at STEW and SQU 6T is h m  
January to April. Data for SBW 6B reprcscnt August-September effort and SBW 61 data cover August-October 
2w1. 



APPENDIX A - continued 

Table A2: Reported numbers (denoted by *) from MFish observers and estimated numberst of New 
Zealand fur seals caught for fishing years, 1990-91 to 2000-01 for the main target trawl fisheries. Note 
that different objectives and mepods in some years resulted in variations in the way estimates were 
calculated. Reported numbers of fur seal captures from longline fisheries and from other trawl fisheries 
are given in Tables A3 and A4. 

Hold$ 
CHAT COOK P W S  SUBA WCSI 

1990-91 - - I* bt - 8 (c.v.= 95%) bt 
48 (47%)mw 96 (c.v.= 27%) mw 

1991-92 - - 17 (cv.= 44%) bt 28 (c.v.= 60%) bt 
3 (c.v.= 80%) mw 122 (c.v.= 29%) mw 

1992-93 - - 162 (c.v.= 25%) bt 48 (c.v.= 41%) bt 
13 (c.v.= 63%) mw 111 (c.v.= 22%) mw 

1992-94 - - 7* bt 16 (c.v.= 61%) bt 52 (c.v.= 57%) bt 
81 (cv.= 41%R,w 186 (c.v.= 18%) mw 

1994-95 8* - 11* 2* 28' 

Southern blue whiting Squid 
Bounty Pukaki Campbell SQU 6T STFW 

* Reported numbers rue directextracts from Ministry of Fisheries observer data. No further analyses are 
undertaken on these captures because data were inadequate: the obsmer coverage was too low, was not 
representative of the fleet, or too few animals were observed caught. Data for earlier years were given by 
Mattlin (1994). 

t 199C-91 to 1993-94 data rue;fromBaird et al. (1999), 1994-95 and 1995-96 from Baird (1997). 1997-98 
from Baird (1999), 1998-99 h m  Baird (2001), and 1999-2000 h m  Baird (2004). Estimates are given for 
where observer coverage was :at least 10% of the total fishing effort. 

$ bt denotes bottom trawl, mw denotes midwata trawl. 



APPENDIX A - conthued 

Table A3: Summary of observed fur seal captures or total estimates for the main longline &heries, since 
1990-91. Fishery areas for the 9 longline effort are shown in Figure B1 Appendix B and for ling 
longline effort in Annals et al. (2002). -indicate there was no observer effort. 

Fishing year Domestic tuna longline fleet 
Area 2 Area3 

Chartered tuna lonvline fleet 
Area 2 Area 3 

- o* 
- o* 

0* 6* 
l* 30* 
o* 55* 
- - 

2* 34* - 41* 
l* 104* 
3* 46* 
0* 31* 

Ling autoline fleet 
LIN2 LIN 3 LIN4 LIN5 LIN 6t LIN 7 

* Reported numbers are direct exRacts from Ministry of Fisheries observer data. Historically, these 
numbers have not been extrapolated over the fleet's effort to get a total estimate. An estimated 47 fur 
seals (c.v. = 7%) were caught in Area 3 in 2 0 W 1  (see Table Al). 

t LIN 6 includes the Bounty Platform, Campbell Rise, Pukaki Rise, and Auckland Islands Shelf (see 
Figure C1 in Appendix C). Other areas are shown in Annala et al. (2002). 



APPENDIX A - continued 

Table A4: Numbers of observed fur seal captures for trawl fisheries other than those targeting hoki, squid, or southern blue whiting, since 1990-91. 
-indicate there was no observer coverage. 

Target 
species 
1990-91 
1991-92 
1992-93 
1993-94 
1994-95 
1995-96 
1996-97 
1997-98 
1998-99 
1999-00 
2 m 1  
Total 

BAR BOE EMA 
0 0 2 
7 - - 
3 - - 

11 - - 
0 0 - 

23 0 - 
4 - - 
1 0 - 
4 0 - 
0 - - 
2 1 - 

55 1 2 

FRO 
1 
- 
- 
- 

HAK JMA JMM LIN ORH SCI SKI SSO SWA 
0 0 - 0 0 0 - 0 0 
3 1 - 4 0 1 1 0 0 

23 8 0 0 2 1 2 0 2 
7 15 - - 2 2 - 0 1 
0 2 - - 1 0 0 0 0 
0 1 0 - 0 0 - 0 0 
0 19 - - 1 0 - 0 0 
0 I6 0 0 2 0 0 0 - 
0 20 0 0 0 2 0 3 0 
0 4 - 0 0 0 0 0 - 
1 6 1 - 0 1 - 0 0 

34 92 1 4 8 7 3 3 3 

Trawl fishery* 
WAR WWA 

0 - 
0 0 

Total 
3 

17 
41 
39 
3 

24 
26 
19 
29 
4 

15 
220 

* BAR is bamcouta (Thyrsites atun), BOE is black oreo (Allocyttus niger), EMA is blue mackerel (Scomber australasicus). FRO is frostfish (Lepidopus caudafus), 
HAK is hake (Merluccius australis). JMA is jack mackerels (Trachurus spp.), JMM is Peruvian jack mac!cerel (Trachurus symmetricus murphy~), LIN is ling 
(Genypterus blacodes). ORH is orange mughy (Hoplostethus atlanticus), SCI is scampi (Metanephrops challengen), SKI is gemfish (Rexea solandri), SSO is 
smooth oren (Pseudocyttus rnaculutus). SWA is silver warehou (Seriolelln punctata). WAR is common warehou (Seriolella brama), WWA is white warehou 
(Seriolella caerulea). 



APPENDIX B: LONGLINE DATA, 200041 

Table B1: Bluenose longline commercial and observed effort as recorded on CELRs, by quota 
management area*, 2000-01. 

BNS 1 BNS2 BNS3 BNS7 BNS 8 Total 

No. vessels 36 18 6 11 4 56 
No. vessels observed 0 1 0 0 0 1 
No. hooks set x i d  1318.0 651.7 32.9 130.1 6.6 2 139.4 
NO. hooks 0bse~ed X ld 0 120.1 0 0 0 120.1 

* Bluenose (BNS) areas are shown in Annala et al. (2002). 

Figure B1: Start positions of observed 
chartered and domestic tuna longbe 
sets in southern waters (*), including 
those with observed h r  seal incidental 
captures (a), for 200041. 

1 2 3 4 5 

Observed vessel 

Figure B2: Number of observed hooks (histogram) and mean flu seal catch rate 
(number per 1000 hooks, r 95% confidence intervals) for the four chartered tuna 
longline vessels and one domestic vessel fishing in Area 3 in April-June 2001. 



APPENDIX C: TRAWL FISHERY DATA, 2000-01 

Table C1: Frequency of fur seal catch for observed trawl fishing operations, 2000-01. 

No. fur seals 
per tow 

NO. observed tows 
No. observed fur seals 
9% dead fur seals 
Incident rate (%)t 

Target trawl fishery* 
BAR BOB HAK HOK JMA JMM SBW SCI SQU WAR 

* See Table A4 in Appendix A for target fishery species code definitions. 
t Incident rate is the percent of observed tows with one or more observed fur seal captures. 



APPENDIX C - continued 

Table C2: Frequency oPohserved fur seal captures in the main target ffshery areas (see Table C3) for which there were observed incidental captures, 2000-01. 

No. fir seals CHAT COOK PUYS SUBA WCSI SBW6B SBW 61 SBW 6R CHAT ECSI SQU6T STEW 
per observed tow HOK HOK HOK HOK HOK SBW SBW SBW SQU SQU SQU SQU 

No. observed tows 1 375 265 108 704 1079 25 404 9 9 84 576 2332 
No. observed fur seals 9 11 3 7 36 39 25 0 0 3 3 22 
Incident rate (%)* < 1 4 2 1 2 44 5 0 0 4 <I c1 

* Incident rate is the percent of observed tows with one or more o b s e ~ e d  fur seal captures. 

Table C3: Fishery area codes (see Figure C1 for plaee names and areas) 

Code Fishery area Code Fishery area Code Fishery area 
HoM (HOK) fiiheries Squid (SQU) fsheries Southern blue whiting (SBW) fisheries 

CHAT Chatham Rise ECSI East coast South Island SBW 6A Auckland Islands Shelf 

COOK Cook Strait CHAT Chatham Rise SBW 6B Bounty Platform 
PUYS Puysegur PUYS Puysegur SBW 61 Campbell Plateau 

SUBA Sub-Antarctic STEW Stewart-Snares shelf SBW 6R Pukaki Rise 

WCSI West coast South Island SQU 6T Auckland Islands Shelf 



APPENDIX C - continued 

F i e  C1: Place names mentioned in the text. 



APPENDIX D: HOKl DATA, 2000-01 

Table Dl: Fishing effort and number of observed New Zealand fur seal captures, by hoki fishery area, 
2 m 1 .  

Fishery 
characteristics CHAT COOK PUYS SUBA WCW Mareas 

No. vessels 50 25 37 39 63 70 
No. observed vessels f 19 9 8 20 21 43 
% vessels observed 38 36 22 51 33 61 
No. tows 10 960 3 091 919 6 118 8 293 29 381 
No. observed tows 1 375 265 108 704 1079 3 531 
% observed tows 13 9 12 12 19 12 
No. observed fur seals 9 11 3 7 36 66 

* Fihery areas are given in Table C3 in Appendix C. Further capture data are given in Tables C1 and C2. 



APPENDIX D - continued 

Table D2: Total number of tows, number of observed tows, number of fur seals observed caught, 
mean catch rates (numbers of fur seals per tow), and estimated number of fur seals caught for 
hoki Gheries with observed hr seal captures, by month, season, and fishing year 2000-01. Note: 
estimates are given only where the observer coverage is 2 10% in a stratum Discretion should be 
used when interpreting r d t s  for those tisheries where fewer than 10 lur seals were observed 
caught in a stratum. 

Month 
CHAT* 
October 
November 
December 

January 
February 
March 
April 
May 
June 
July 
August 
September 
September-October 
COOK* 
Julr 
August 
September 
JulySeptember 
PWS 
October 2000 
September 2001 
SUBA 
October 
November 
Decembcr 
January 
February 
March 
April 
May 
June 
July 
August 
September 
September-October 
WCSI 
June 
July 
August 
September 
July-September 

Total % 
tows observed 

No. 
fur seals 
observed 

0 
0 
0 
0 
0 
0 
1 
0 
8 
0 
- 
0 
9 

0 
4 
7 
11 

1 
2 

2 
0 
0 
2 
1 
0 
0 
2 
0 
0 
0 
0 
7 

1 
11 
18 
6 
35 

Mean 
fur seal 

catch rate 

0.0 
0.0 
0.0 
0.0 
- 

0.0 
0.004 

- 
0.053 

- 
- 
- 

0.007 

- 
0.045 
0.042 
0.041 

0.039 
0.036 

0.012 
0 
- 

0.016 
0.012 

0 
0 

0.017 
0 
- 
- 

0.0 
0.010 

- 
0.038 
0.021 
0.076 
0.032 

Total 
Standard fur seal C.V. 

enor estimate (46) 

* For WCSI: data bom June are not used in the "seasonal" estimate (luly-September) because the 
observed effort was low and took place early in June before the main observation period. Another 1620 
tows were made in the COOK hog fishery outside the spawning fishery and another 398 in PWS,  
outside the montbs given here. 

26 



APPENDIX D -continued 

Figure Dl: DiibutIon and density of observed hoki trawl 
effort (number of tows in O!l degree cells), based on start of 
tow positions (top), and positions of observed tows with 
New Zealand fur seal incidental cap- (0) (bottom), for 
hold fishery areas, 2000-01. 



APPENDIX D - continued 
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F i  m: Number of observed dws (histogram) and mean fur seal catch rate 
(number per tow, 2 95% confidence interval$ at the WCSI hoki fishery, July- 
September 2001, by nation, where is Ukraine, POL is Poland, JAP is Japan, 
NZL is New Zealand, and KOR is Korea. 

Vessel 

Figure D3: Number of observed tows (histogram) and mean fur seal eatfh rate 
(number per tow, 2 95% confidence intervals) at the WCSI hoki fishery, July- 
September 2001, by vessel. 



APPENDIX E: SQUID DATA, 200041 

Table El: Fishing effort and number of observed New Zealand fur seal captures, by squld fishery 
area, 2000-01. 

Fishery 
characteristics CHAT ECSI P W S  SQU6Tt STEW? Allareas 

No. vessels 15 26 14 23 26 36 
NO. 0bse~ed  vessels 3 14 0 23 25 26 
% vessels observed 20 54 0 100 96 72 
No. tows 546 2 003 366 580 3 309 6 804 
No. observed tows 9 84 0 576 2 330 2 999 
%observed tows 2 4 0 99 70 44 
No. observed fur seals 0 3 - 3 22 28 

* Fshery areas are given in Table C3 in Appendix C. Further capture data are given in TabIes C1 and CZ. 
t January-Apd 2001. 

Table E2: Total number of tows; number of observed tows, number of fur seals observed caught, 
mean catch rats  (numbers of fur seals per tow), and estimated number of fur seak caught for 
squid fisheries with observed seal captures, by month, season, and Bhiog year 200041. 
Note: estimates are given only where the observer coverage is 2 10% in a stratum. Diiretion 
should be used when interpreting results for those fisheries where fewer than 10 fur seals were 
observed caught in a strat&. 

Month 
ECSI 
October 
November 
December 
January 
February 
March . . 

April 
May 
June 

J ~ Y  
August 
September 
September-October 
SQU 6T 
J m w  
February 
March 

Jan-Apr 
STEW 
January 
February 
March 
April 
Jan-Apr 

No. 
Total % furseals 
tows observed obsmed 

Mean 
fur seal 

catch rate 

- 
0.0 
0.0 
0.0 

0.030 
0.028 

0.0 
0.0 
0.0 
0.0 
0.0 

0.250 
0.036 

0.0 
0.008 

0.0 
0.0 

0.005 

0.010 
0.008 
0.013 
0.008 
0 .m 

Total 
Standard fur seal C.V. 

error estimate (%) 

* SQU 6T effort in other months: 5 tows in late May. S T J 3  effort in other months: 40 tows in December, 
113 in May, and 44 in June. 
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APPENDIX E - continued 

Figure Ek Distribution and density 'of observed squid trawl 
effort (number of tows in 0.1 degree: cells), based on start of 
tow positions (top), and start positions of observed tows with 
fur seal incidental captures (0) (bottom), for defmed fishery 
areas of StewartSnares shelf and Auekland Islands part of 
SQU ST, ZO00-01. 



APPENDIX E - continued 

KOR [n=12] POL [nA- ] NZL [n=3] UKR [n=8] JAP [n=2] 

Nation [no. obsetved tows] 

F i  E2: Number of observed tpws (lbto(hictogram) and mean fur seal catch rate (number 
per tow, i 95% confidence intervals) in the sqnid trawl fishery off the Stewart-Snares 
she& January-April 2001, by nation, where KOR is Korea, POL is Poland, NZL is New 
Zealand, UKR is Ulwine, and JqP is Japan. 

Figure E3: Number of observq tows @istogram) and mean Iur seal 
catch rate (number rrer tow, * 95% confidence intervals) in the squid 
trawl fishery off the-stew&-~nk shelt, January-April 2001, bfnet 
type where BT is bottom trawl dud MW is midwater trawL 



APPENDIX F SOUTHERN BLUE WHITING DATA, 2000-01 

Table F1: Fishing effort, observed effort, and mean catch rates (numbers of fur seals per tow) for the 
main southern blue whiting fishery areas, August-October 2001. 

Total No. No. Mean Estimated no. 
no. observed % tows observed bycatch Standard fur seals 

Month tows 
SBW 6B (Bounty Platform) 
August 26 
September 6 
August-September 32 
SBW 61. (Campbell Plateau) 
August 22 
September 573 
October 58 
August-October 653 

tows 

20 
5 
25 

22 
327 
57 

406 

obsewed fur seals rate 

0.949 
3.894 
1.510 

0.000 
0.059 
0.104 
0.061 

error caught 
C.V. 

(%) 

19 
35 
23 

- 
25 
5 
17 

Figure F1: Distribution and density of observed southern blue 
whiting trawl effort (number of tows in 0.1 degree cells), based on 
start of tow positions (top), and start positions of observed tows 
with fur seal incidental caphws (0) (bottom), for detined fishery 
areas, August-October 2001. 



APPENDIX F - continued 

901 

Vessel in fishing area 

Figure n: Number of observed tows @istogram) and mean fur seal catch rate (number per 
tow, * 95% confidence intervals) for vessels fishing in SBW 66 (where one vessel that caught 
19 fur se& in one of two obseded tows is not included) and SBW 61 during August-October 
2001. 



APPENDIX G: SUMMARY OF FUR SEAL LENGTH DATA BY SEX, 200041 

Table GI: Summary of observer records for the sex and size (standard length) of those fur 
seals landed dead, by fishery area for the main hoki, squid, and southern blue whiting 
target fsheries* 

Fihery area No. males (range, median) 
Hoki target 
CHAT 5 (141-164 cm. 150 ,m) 
COOK 6 (156-194 cm, 171 cm) 
WCSI 16 (107-168 cm, 141 cm (n = 15)) 
SUBAt 4 (128-160 cm. 150 cm) 

Squid target 
& SQU 6T 13 (118-184 cm, 156 cm (n = 10)) 

Southem blue whiting target 
SBW 6B 38 (114-188 cm. 158 cm) 
SBW 61 23 (137-188 cm, 154 cm (n = 19)) 

No. females (range, median) 

0 
0 
16 (109-157 cm, 122.5 cm) 
3 (112-157 cm, 125 cm) 

1 (164 cm) 
2 (150,150 cm) 

* Target fishery areas are given ih Table C3 in Appeudii C. Where measurements were not 
available for all fur seals, the numbermeasured (n) is given. 

t SUBA here'includes all observed ca$um in southern waters except the capture of one very 
large male on the Campbell Plateau that was measured at 241 cm. 


