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EXECUTIVE SUMMARY 

Baird, S. J. (2005). Incidental capture of seabird species in commercial fisheries in New Zealand 
waters, 200243. 

New Zealand Fisheries Assessment Report 2005L2.50 p. 

Ministry of Fisheries observers reported 595 seabii captures from observed fishing operations in 
2002-03: 265 from observed trawl fishing operations (67% landed dead); 113 ffom tuna (Thunnw 
spp.) longlining operations (83% landed dead); and 217 from ling (Genyptems blacoder) longline 
operations (95% dead). The trawl-caught seabirds were from at least 10 target fisheries, 4 of which 
had less than 50 observed tows. Observed squid (Nototodams spp.) and hoki (Macruronw 
novaezelandiae) trawl fisheries accounted for 87% of observed trawl-caught seabirds. 

Incident rates (expressed as the percent of observed fi?hing operations with seabird captures) for 
longline fisheries in 200243 were highest in c h m d  albacore tuna (2'. alalunga) sets in northern 
waters (17%), compared with 10% for the observed chartered southan bluefin tuna (T. maccoyiz] 
longlines off the southwest coast of the South Island and 9% of observed ling sets. About 2% of 
observed hoki tows in the main fishery areas had incidental captures, compared with 9% of observed 
squid tows. 

Mean seabird catch rates were estimated for the main fisheries with observed seabird captures: 0.048 
seabirds per 1000 hooks (s.e = 0.010) for the chartered southern bluefin tuua fishery; 0.096 seabirds 
per 1000 hooks (s.e. = 0.017) for the chartered albacore effort, for ling longlines, mean catch rates 
ranged from 0.013 seabirds per 1000 hooks (s.e. = 0.002) in LIN 4 to 0.079 (s.e. = 0.032) in LlN 3; 

. . for hoki fisheries, 0.007 seabirds per tow (s.e. = 0.008) at Cook Sb i t  to 0.185 (s.e. = 0.103) at the 
Puysegur fishery-, and for squid fisheries, 0.035 seabirds per tow (s.e. = 0.01 1) at Puysegur and 0.198 
(s.e. = 0.032) offthe Stewart-Snares shelf. 

Estimates of total seabird captures are provided for the main fisheries where at least 10% of the 
fishing effort, was observed: 42 seabirds (c.v. = 6%) were estimated caught on chartered southern 
bluefin tuna longlines; 94 seabirds (c.v. = 8%) were estimated h m  chartered albacore effort; 543 
seabirds (c.v = 10%) for ling autolime fisheries in areas LIN 4, LJN 5, and LIN 6 compared with 412 
seabirds (civ.= 8%) for the six observed vessels by area and season; 269 seabirds (c.v. = 23%) for 
hoki fisheries at Puysegur, sub-Antarctic, and west coast South Islan& and 841 seabirds (c.v. = 12%) 
for squid trawl fisheries at Puysegur, Stewart-Snares shelf and SQU 6T. Numbers are given for 
seabirds in total, rather than individual taxa, because of problems extrapolating by seabird species 
over a fishery. 

In fisheries for which the observer coverage was less than 10% of the total effort in a season or fishing 
year, the number of observed seabirds are reported: 1 seabird E m  the domestic tuna fishery in 
southern waters; 11 seabirds from the LIN 3 autoline fishery; 76 seabirds from trawl fisheries 
(including hoki and squid fisheries with less than 10% observer coverage). 

Of the reported captures, 438 were returned for identification and represented 9 albatross and 10 petrel 
taxa, one of which was previously unrecorded as caught during observed fishing operations: white- 
headed petrel (Pterodroma lesson9. About 75% of the seabirds returned for identification were from 
four tam: 28% were white-chinned petrels (Procellaria aequinoctialfs), 18% were sooty shearwaters 
(P&nus @em), 16% were white-capped albatrosses (Thalassarche steadz7, and 13% were grey 
petrels (Procellaria cinerea). 



1. INTRODUCTION 

Statutory obligations require the Ministry of Fisheries w i s h )  to monitor the bycatch of associated 
or dependent species dwhg commercial fishing operations in New Zealand waters. The Ministry of 
Fisheries Observer hogamme collects data on the incidental catch of albatross and petrel taxa as part 
of its monitoring programme. 

In New Zealand waters, seabird captures have been reported from observed longlme fishing activities, 
particularly those that target tuna species (Thunnur spp.) and ling (Genyptm blacodes) (Mway et 
al. 1993, Baird &Bradford 2000, Baird 2004b) and trawl operations, especially for hoki (Macruranus 
novaezealandiae) and squid (~ototodarus spp.) (Bartle 1991, Baird 2004a). Estimation of the 
numbers of seabirds captured (dead and alive) is l i i ted by the proportion of the fleet's effort that is 
observed and the number of seabird captures actually observed (Bradford 2002, Baud 2004b). 
Estimates of total captures are most reliablk &om those fisheries where the observer c&verage (percent 
of total hooks or tows observed) is msentative of the f i s h  effort in time and mace, is more than 
lo%, and where a reasonable ~&b& of seabirds have been observed caught (Brakurd 2002, Baird 
2004b). In recent years, seasonal estimates have been provided for the southern bluefin tuna (Thutinus 
maccoyiq longline fishery in waters south of 42" S; hoki fisheries on the Chatham Rise, off the west 
coast South Island, and off the Stewart-Snares shelf; squid trawl fisheries off the StewartSnares shelf 
and the Auckland Islands Shelf; and for some ling longline effort (for example, Baird 2004b). 
Generally, where seabirds have been observed caught in other fisheries, mean catch rates and catch 
estimates have not been calculated because catches have been few and separated in time and space. 

This report addresses Specific Objective 1 of ENV2001/01 "to estimate and rep& the total numbers 
of captmes, releases, and deaths of seabirds -where possible by species, fishery and fishing method 
- caught in fishing operations during the 200212003 fishing year". This report is based on all seabird 
captures that were observed by Wish observers. 

2. METHODS 

2.1 Data sources and treatment 

Data used for the analyses undertaken to estimate the total numbers caubt included observed seabird 
capture data, ob~ervedfishin~ effort data, and total fishing effort data. These data were extracted from 
MFish commercial databases based on Trawl Catch Effort Rocessine Return forms (TCEPR), Tuna 
Longline Catch Effort Return forms (TL.CER), and Catch Effort Return for& (cEL~,) and 
from MFish observer databases based on observer logbooks. 

Data were extracted for the target trawl and longline fisheries in which incidental captures of seabirds 
were recorded by Wish  observers during the fishing year (1 October-30 September) 2002-03. The 
following observer data were m e d  by target species for each fishing operation: vessel identifier, 
trip, setltow (and number of hooks, where appropriate), gear type, latitude and longitude, date, number 
of seabirds, seabird species, life status (alive or dead), handling code (released, discarded, orretained), 
and sex, as recorded by Wish scientific observers. The following total fishing effort data for each 
fishing operation were extracted: vessel identifier and characteristics (including nationality), trip, 
fishing operation identSer, number of hooks (where appropriate), target species, gear type, latitude 
and longitude, and date. Where seabirds were landed dead, observers returned the seabirds to the 
Department of Conservation (DOC) for autopsy (cwied out under a Conservation Services 
Programme (CSP) project (for example, Robertson et al. 2004)), and the resulting information was 
used to update the species identification and sex fields in the I line and obs-@ databases. The - 
identifications are based on RobRtson & Nunn (1998). 



All data were a o r  checked and erroneous data were amended where possible; 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. A further description of the data extracted is given below by target fishery method. 

Maps of all the areas used for each fishery are provided in relevant appendices: tuna longline in 
Appendix B, ling longline in Appendix C, hold in Appendix E, and squid in Appendix F. 

2.2 Tuna longline fisheries 

Tuna species targeted by use of surface longlines in New Zealand waters in 2002-03 included 
southern bluefin (Thunnw maccoyii], bigeye (T. obesw), albacore (T. alalunga), yellowfin (T. 
albacares), and Pacific (previously "northern") bluefin (T. orientalis). All data were extracted by 
position (latitude and longitude) at the s k t  of each longline set for the fishing year. Each set was then 
allocated to the following areas, defined by the Ministry of Fisheries: 
0 Area 1 - east of the QMA 11QMA 9 boundary at 173O02.8' E south to the intersection of the 

QMA ZQMA 3lQhf.4 4 boundary at latitude 42'10.0' S; 
Area 2 - south of the QMA ZQMA 3lQMA 4 boundary at latitude 42O10.0' S to a line at 
longitude 167' E; 
Area 3 -west of longitude 167' E north to latitude 38" S; and 
Area 4 -north of latitude 38' S to the QMA 11QMA 9 boundary at 173'02.8' E. 

Data were then stratified by fleet (chartered Japanese vessels, chartered Taiwanese vessels, or 
domestic owned and operated vessels) because different fishing practices are used by each fleet 
(Murray et al. 1999). The chartered Japanese vessels complete TLCERS, whereas domestic owned and 
operated vessels wmplete TLCElls or CELRs. Data were groomed according to routine procedures 
(Wei 2003). Data for which positions were outside the Areas 1 4  or obviously incorrect were ignored; 
these represented about 1% T L m  domestic hooks and sets. Data collected onthe less informative 
Catch Effort Landing Returns (CELR) were not investigated because they represent a very small pint 
of the whole effort (see Baird 2004~) aud are limited in their applieation. Data for domestic vessels 
are used as  they are in the tuna database, and all but two sets (1300 hooks) that had no position data 
were used. 

Observer data were extracted ftom 1-line, the groomed database developed fiom observer logbooks 
(Iviaekay & Griggs 2001). All the chartered Japanese hauls were observed and the total number of 
hooks report'ed per set by the observers was used to d e t d e  the total hooknumber for each stratum; 
the total number of hooks set as recorded by chartered fishers on TLCERs was 99% of that reported 
by observers. The number of hooks observed in each set is estimated kom the proportion of the haul 
observed (based on the haul duration and the time recarded as unobsaved in the observer events logs) 
multiplied by the number of hooks set. 

The two chartered Taiwanese vessels were new to fishing in New Zealand waters and were restricted 
to targeting albacore tuna in northern waters. Thus, these vessels were treated separately from the 
chartered Japanese vessels. Both vessels had observers on board dwhg their time in New Zealand 
waters. 

2.3 Ling longline fisheries 

Bottom longline fisheries for ling were observed in 2002-03, with observers placed on ling autoliners. 
Commercial data for this target fishery are recorded on CELRs. All ling longline data were extracted 
and stratified by the given statistical area into the target species Quota Management Areas (QMAs). 



The data used included all observed trips with sWt dates between 01 October 2002 and 01 October 
2003. Thus, some trips carried over into October 2003. The September 2003 portion of the data of one 
trip was used only because the vessel then left the area and began fishing in October 2003 (new 
fishing year) in another area. 

Some of the CELR fishing effort data were m c u l t  to interpret, especially the relative columns of the 
number of sets and the number of hooks. These data were groomed where possible, but doubts about 
the accuracy of the number of hooks set remain because of these inconsistencies. The total effort hook 
data collected on CELRs requires the number of hooks hauled on a daily basis. Some vessels 
complete a form for each day and others for each set. 

Where hook data were missing for a vessel, equivalent data ffom the observer records were used if the 
dates matched. Otherwise, where there were not observed records and thenumber of sets per day was 
included, an equivalentnumber of hooks reported in other daily effort by that vessel was used. 
Changes to hook data were made to less than 3% of the CELR autoline vessel records. 

Observers view a section of the haul. To determine the actual number of hooks observed during the 
ling hauls, data recorded by observers on ling ''hauling observation" forms were used. These forms 
record the number of hooks observed during the haul of each line: 117 sets had no coverage of the 
haul or no record of hwks observed or time of o b m t i o n  of the haul (about 7% of all observed sets). 
Fifteen seabirds were reported from these hauls. These seabirds are included in the count of reported 
seabirds, but are not included in the analyses. 

The observation forms also summarise the number of seabirds actually observed during the period of 
observation and those landed outside the observer's period of duty and handed on to the observer by 
the crew. However, where both observed and non-observed seabirds are returned for identification 
h m  one had, there is no corresponding information to isolate wbich of the non-observed seabirds 
relate to the seabird identifications provided under the CSP. 

2.4 Trawl fisheries 

Commercial trawl effort records were extracted fiom the MFish warehou database developed h m  
TCEPRs and CELRs. Seabird data h trawl fisheries were investigated by target fishery QMAs as 
defined by Annala et al. (2004). Position. data (latitude and longitude) at the start of the fishing 
operation were used to determine the key areas for each interaction. Where appropriate, data were 
collated into individual species QMAs. However, for some target fisheries such as those for hoki, 
where there is one QMA @OK 1) and effort is concentrated within certain localised areas, for 
example, the west coast South Island fishery (see Amala et al. 2004 for area), finer-scale strata were 
used. The hoki trawl data were therefore stratified into the main hoki fishery meas: west coast South 
Island (WCSI.), east coast South Island-Chatham Rise (CHAT), Cook Strait (COOK), sub-Antarctic 
(SUBA), and Puyseguc (PWS). The areas used for the reporting and analyses of seabird captures in 
the squid trawl hheries were the east coast South Island (ECSI),Puysegur (PUYS), F'ukaki Rise 
(PUK), mund the Auckland Islands (SQU 6T), and the StewartSnares shelf in SQU 1T (STEW). 

General descriptions of characteristics of the Gheries, such as main season, vessel nationality, and 
gear type used are provided for each fishery area The presence of meal plants on vessels is also noted 
in recognition of the evidence of offal in the stomach contents of seabirds (James & Stahl 2000, 
Robertson et al. 2004) and the b o r n  attraction of seabirds to fishing vessels for available fwd (for 
example, Petyt 1995). 



2.5 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 seabird catch rates for 
the 2002-03 fishing year, or a fishing season. Mean catch rates are expressed as the number of 
seabirds observed caught per 1000 hooks for longline fisheries and the number of seabirds observed 
caught per tow for bawl fisheries. Mean catch rates for defined strata were calculated by use of the 
ratio-of-means estimator: 

where n, is the observed effort (tows, 1000 hooks), and c, is the number of observed incidental 
captures of seabirds. Mean catch rates were extrapolated over the fishing effort for each stratum, and 
the total catch of seabirds, f ,is estimated by 

h 

f = Ny with estimated variance Var(T) = iV2sb2(1 - n IN) 

where N is the total fishing effort (tows, 1000 hooks) and sl is the sample variance of the bycatch 
rate. These are standad results fiom 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 Eeon & Tibshirani (1993)), and thus this estimate of variance takes 
into account the sample size. 

The coefficient of variation (c.v.) is given by: C.V. = &(fi 
f 

For the total numb& of seabirds caught (BTol) when different fishery-areas contriiute to the numbers 
estimated caught for a given target species 

where B, is the total b t e d  captures in each fishery-area strata, with the variance given by 

and the C.V. equal to 

If the sampling fraction (of observed effort over total effort) is low (for example, 
under lo%), then extrapolation from the observed effort to that of the whole fleet in that sbatum may 
be unwise, in that e m s  in the sample estimators will have a high leverage on the final total estimate 
for that stratum. Furthermore, if vessels show different seabird catch rates (and in some fisheries, 
some vessels have high catch rates relative to others) then, where there are many vessels operating, 
the observer coverage needs to include several vessels -ideally in a representative way. 

For each target fishery, the spread of observer effort data (number of fishing operations andnumber of 
vessels, by area and time period, ad, where appropriate, by gear type and vessel nationality) was 
compared with that for the commercial data to determine whether the observed data were 
representative of the co~n~nercial data. Further, given the random nature of observed seabird captures, 
mean catch rates and estimates (where appropriate) for a stratum are provided only for those fisheries 
in which at least 10% of all fishing operations or at least 100 setsltows witbin a stratum are observed. 
A stratummay be a month, a season (for example, July-September for the west coast hoki fishery), or 
a fishing year. Estimates and c.v.s were calculated only where there was confidence in the 



representativeness of the data. Therefore, for some interactions, it was not appropriate to estimate the 
total numbers of seabirds caught, or to define the total numbers of seabirds landed dead or alive. The 
incident rate is the percent of observed fishing operations (tows or longlines) with observed seabirds 
captures. 

The total estimates are provided for all seabird species combined, other than in those fisheries where 
the observer coverage is close to or at 100% for a given stratum. The reason for this is that only those 
seabirds landed dead and returned to shore are formally identified from the DOC CSP autopsy 
programme. Further, in some fisheries, for example the west coast South Island hoki fishery, few 
seabirds are observed caught and returned and the species composition in the catch is diverse. From 
one year of data for this kind of fishery-seabird species interaction, there can be little confidence in 
likelihood that the observed species composition would be achieved if there were close to 100% 
obsenw coverage. Even for fisheries where there are few species represented in the retuned catch 
(with many captured individuals), as in the ling longline fishery, the random nahrre of capture creates 
di&culties in confidence when extrapolating the data over relative effort. 

The above methods assume that the observedsample is collected randomly and thus is representative 
of the fishery. 

3. RESULTS 

Summary statistics for the main tiirget fisheries by method and area are given in Tables A1 and A2 in 
Appendix A. Total estimates (or reported seabirds captures) for these main fisheries are given by 
fishing year for 1998-99 to 2002-03 in Table A3. The data used to generate these results are 
sumrnarised generally below and then discussed with relevance to the fishing effort (both total and 
observed) and the observed caphrres for each fishing method by target fishery. Relevant tables and 
figures are presented in the accompanying appendices. 

Ministry of Fisheries scientific observers morted 113 seabird captures (83% dead) during tuna 
longlind fisheries in 2002-03; 217 seabird ca&res (95% dead) ling longline operati&; and 
265 seabirds (67% dead) during trawl fishery operations pable A4). 

3G5-i-observedcaughcaughfaiifiniitra~g operations were reposddfim-~&-fisheryarea~Within- 
the New Zealand 200 n. mile Exclusive Economic Zone 0, such as the Chatham Rise, west coast 
South Island, Stewart-Snares shelf, and the AucHand Islands Shelf (Figure A1 in Appendix A). Those 
observed caught in the tuna longline fishery were primarily off the west coast of the South Island 
south of 43" S, off the east coast of the North Island between 33O and 41' S, and northeast of the North 
Island between 25' and 30" S. Those caught during observed ling longline fishing were mainly fium 
the Chatham Rise, the Bounty Platform, Pukaki Rise, north edge of Campbell Rise, and southeast of 
Puysegur Point. 

The seabirds observed caught and returned for identification represented 9 albatross taxa and 10 
smaller petrel taxa Fables AS and A6 in Appendix A). One seabird taxon identified in the autopsy 
work, white-headed petrel (Pterodroma  lesson^], was previously unrecorded as caught during 
observed fishing operations. 

The smaller petrels dominated the catch of seabirds returned for identification, accounting for 66% of 
those returned: 28% of all returned seabirds were whitechinned petrels (Procellaria aequinoctialis), 
18% were sooty shearwaters (Pt&nus griseus), and 13% were grey petrels (Procellaria cinerea) 
(Table A6). Another 16% were white-capped albatrosses (Thalmrche steadz], with the remainder of 
the albatross taxa accounting for about 18% of all returned captures. Observed ling longlines 
contributed to about 90% of the returned white-chinned petrels and grey petrels, and observed ttawl 
fisheries accounted for 71% of the sooty shearwater captures and 99% of the white-capped albatross 
captures. 



The distriiution of the seabird captures shown in Figure A2 reflects the location of the observed 
fishing activity and the return of dead seabirds for identification. Seabird captures observed in waters 
north of about 40" S were predominantly h m  pelagic longlining for tuna species. Five albatross taxa 
were idenaed from these northern waters: Antipodean (Diomedea antipodemir), Gibson's albatross 
(D. gibsoni), black-bowed (Thalassarche melanophiys), Campbell (T. impavida), and Buller's (T. 
bullen'). The Antipodean, black-browed, and Campbell albatrosses, Westland petrels (Procellaria 
westlandica), and grey-faced petrels (Pterodrom macroptera) were recorded in northern waters only 
(Figure A2). 

White-capped albatrosses and sooty shearwaters dominated the species composition of. seabirds 
returned from the Auckland Islands Shelf and the StewartSnares shelf. Salvin's albatrosses, grey 
petrels, and cape pigeons dominated the returned catches from the Chatham Rise. White-capped 
albatrosses were captured mainly in waters west and south of the South Island. Salvin's albatrosses 
were caught only in eastern waters, with most captures from the Chatham Rise. Most of the observed 
captures of Buller's albahsses were recorded from off the southwest coast of the South Island and the 
southern edge of the StewartSnares shelf. 

3.1 Seabirds in tuna longline fisheries 

All vessels targeting tuna species by pelagic longlines have been required by law to use a tori line 
since 1992 as the primary mitigation measure against seabird incidental capture, though some fishers 
of smaller vessels may not always use a tori line on each set because of problems of tangling of the 
mainline and the tori line. Fishers also voluntarily set their lines in the hours of darknessfBaird & 
Bradford 2000). One large domestic vessel and the chartered Japanese vessels work under a strict 
code of practice aimed at minimising seabird captures, with added mitigation measures such as more 
than one tori line and a bird-scaring gun during the set and pendulums and water hoses during the 
haul. The use of any mitigation was minimal on the two chartered Taiwanese vessels, with the use of 
tori lines which did often not meet the Commission for the Conservation of Antarctic Marine Living 
Resources minimum standard @Wish observer reports) as defined by law. 

3.1.1' Chartered Japanese vessels -southern bluefln and bigeye tuna effort 
- . . 

3.1 .I .I Description of the fishery 

Four chartered Japanese vessels targeted southern bluefin tuna in southern waters in Area 3 during 
April-June 2002 (264 sets) and completed their fishing in June and July in the northern waters of 
Areas 1 and 4 where bigeye tuna was the target (27 sets) (Table B1, Figure Bl). Of these vessels, two 
have fished here for each of the last six southern bluefin ttma seasons, and two have fished five of 
these seasons. The vessels set an average of 3268 hooks per longline, with the average per vessel 
ranging from 3163 to 3405 hooks per longline. An MFish observer was placed on each vessel and all 
291 sets were observed. Of the 95'1 230 hooks set, 92% were obsaved. 

3.1.1.2 Seabird incidental captures and estimates 

Seabirds were observed caught on about 10% of observed sets in Area 3 (Table B2) resulting in a total 
of 39 observed seabirds. Nineteen of the 27 incidents were of single captures. Of the 20 seabirds 
landed dead, 50% had swallowed the hook, 25% were hooked in the bill or mouth, and the remainder 
were tangled, hooked in other body parts, or the capture method was unknown (Table B3). Those 
seabirds released alive were hooked in various body parts or tangled. 



Two vessels accounted for 70% of the observed captures. No seabirds were reported fiom Area 1 or 
Area 4. A mean seabird catch rate of 0.048 s e a b i i  per 1000 hooks (s.e. = 0.010) was determined for 
Area 3, and 42 seabirds were estimated caught (c.v. = 6%) (Table Al). 

A further three seabirds were reported to the observers by the crew, after being hauled outside the 
observers' hours of duty: two were released alive and one was landed dead. 

' 

3.1.1.3 Seabird taxa 

Twenty of the observed seabirds were landed dead and returned for identification. Four albaeoss and 
one petrel taxa were identified, and Buller's albatrosses accounted for 70% of the returned captures 
(Table B4). The unobserved dead seabird was identified as a BuIler's albatross. The locations of the 
sets that caught these seabirds are shown by taxa in Figure B2. 

3.1.2 chartbred Taiwanese vessels - albacore tuna effort 

3.1.2.q Description of the fishery 

The two vessels made two initial sets off Taranaki in Area 3 in April before fishing in Area 1 south of 
Gisborne &om Apnl to June-July. The vessels completed five sets in Area 4, then moved to more 
northern waters in Area 1. At the end of their season in September, the vessels had completed 241 
sets, 234 of which were in Area 1 (Table B1, Figure Bl). The vessels averaged 4172 hooks per 
longline. Observers covered 78% of the 1.01 million hooks set 

3.1.2.2 Seabird incidental captures and estimates 

Both vessels set similar numbers of hooks in the same waters of k e a  1, but one vessel accounted for 
81% of the seabird captures. AU 73 observed seabird captures were reported earn Area 1, with 
seabirds observed caught on 17% of observed sets pable Al, Figure Bl). Of the 40 observed sets 
with captures, 24 were of single caphnes (Table B2). All seabirds were landed dead: 36% had 
swallowed the hook, 23% were hooked in the bill or mouth and, where known, the remainder were 
hooked in other body parts or tangled (Table B3). 

A mean seabird catch rate of 0.096 seabirds per 1000 hooks (s.e. = 0.017) was determined for Area 1, 
and the estimated total captures for this effort was 94 seabirds (c.v. = 8%). 

3.1.2.3 Seabird taxa 

F i - f o u r  seabirds were retwned for autopsy and represented 5 albatross and 6 petrel tam (Table B5). 
All were caught in waters off the shelf south of 30" S, except for the black-browed albatross, which 
was caught just north of 30" S outside the EEZ, and grey-faced and white-headed petrels, which were 
caught within the EEZ near the Kermadec Ridge. 

3.1.3 Domestic owned and operated vessels 

3.1.3.1 Description of the flshery and seabird incidental capture 

About 124 vessels targeted tuna species in 2002-03, predominantly in the northern waters, in Areas 1 
and 4 (Table Bl). At least 6153 sets were made in Area 1, representing about 7.2 million hooks and 
about 84% of all domestic effort (hooks). Vessels set between about 800-1600 hooks per longline 



(median of 1100 hooks), except for one large vessel that fished only in Areas 2 and 3 during A M -  
June and set about 3200 hooks on an average longline. This vessel was the only vessel with observer 
coverage and represented 52% of the hooks set during February-June in A& 3. Thus, the observer 
coverage of 3% of all domestic hooks set amlies to one vessel fishing in southem waters, and this - - - 
vessel is not at aU representative of the remainder of the domestic fleet. One male southern royal 
albatross was observed caught and landed dead in Area 3. 

3.2 Ling longline fisheries 

Fifty-five vessels reported longline effort that targeted ling in 2002-03 (Table Cl); however, six 
autoline vessels set 88% of the 19.8 million hooks reported on CELRs. The distd~utions of the effort 
for the autoline and non-autoline fleets, by area, are given in Table A1 (see Figure C1 for areas). 
There was no observer coverage of the smaller vessels. These vessels set about 2.5 million hooks and 
fished in LIN 1-LIN 7; about 30% were set in October-December 2002, mainly in LIN 2 and LIN 7, 
with lesser numbers of hooks set in LIN 3 and LIN 4. Another 38% were set in JulySeptember 2003 
predominantly in LIN 2, LIN 7, and LIN 1. The autoliie vessel data are descnied below. 

3.2.1 Description of the autoline fishery 

Six autoline longlme vessels targeted ling during 2002-03. About 42% of the 17.3 million hooks 
hauled by these vessels were on the Chatham Rise in LIN 4 (Table C2), where five of the six vessels 
fished mainly during July-September. Another 33% were hauled in LIN 6, where 67% of these hooks 
were hauled by one vessel that fishes predominantly on the Boimty Platform during summer. Other 
vessels fishing in LIN 6 were distributed near Pukaki Rise, off Campbell Rise, and off the Auckland 
Islands Shelf, mainly during winter. The remaining hooks were hauled in LIN 5 by tbree vessels 
fishing off Puysegur Point during October-December (13.5%), two vessels in OctoberJuly off the 
Memoo Bank in LIN 3 (lo%), and one vessel off the south Wairarapa coast in LIN 2 in September 
(1.5%). 

At least 37% of the hooks hauled were observed, but the placement of observers resulted in uneven 
coverage of the vessels, as. shown in Table C2. Of the two vessels with the greatest amount of effort 
(representing 60% of all hooks hauled), one vessel (which hauled 32% of all hooks) was observed in 
al l  areas and most time periods it fished (accounting for 52% of hooks observed), whereas the little 
observer coverage on the other vessel accounted for about 2% of all observed hooks and was 
restricted to several months in one area. 

3.2.2 Seabird incidental captures and estimates 

Seabirds were observed caught in all areas where there was observer coverage, except LIN 2 (Figure 
Cl), with 217 incidental captures reported by observers in 2002-03. Overall, seabirds were observed 
caught on 9% of observed autoline sets. Incident rates for individual vessels where at least 100 
longlines were set were highest in LIN 6 (Table C3). More than half of the observed seabird captures 
came hm Bounty Platform waters of LIN 6. 

Mean seabird catch rates are presented for each trip because of temporal and spatial differences in the 
fishing distri'bution (Table 0%). These vessels often fish in a discrete area on their own or perhaps with 
another vessel. However, five vessels were observed during July-September or October 2003 in LIN 
4, and mean catch rates ranged fiom 0 to 0.023 seabirds per 1000 hooks for these trips to give a 
winter-spring estimated total of 62 seabirds (c.v. = 14%). Another 24 seabirds (c.v. = 31%) were 
estimated caught during November 2002. 



The spring-summer 2002 trips in LIN 6 resulted in an estimated 225 seabirds (c.v. = 22%), and 
another 36 seabin% (c.v. = 22%) were estimated in the winter months. None were caught in the small 
amount of spring effort in 2003. An estimated 47 seabirds (c.v = 15%) were caught in early summer 
effort in LIN 5. 

These total estimates based on observed trips can be compared with those produced for each area for 
the fishing ye?; these latter estimates do not account for any differences in vessel catch rates, waters 
within each area fished, or time fished. The trip estimates given in Table 01 are for effort that 
represent all the effort in LIN 2, 15% of the effort in LIN 3,71% of LIN 4 effort (80% of autoliners), 
36% of LIN 5 effort (25% of autoliners), and 65% of LIN 6 effort (50% of autoliners). When all the 
data are combined for an area-fishing year stratum, 543 seabirds were estimated caught (c.v. = 10%). 

3.2.3 Seabird taxa 

Of the 217 seabiuds observed caught, 206 were landed dead and 11 released alive. Two albatross and 
five petrel taxa were represented in the 198 seabirds returned for autopsy (Table C5). More than 50% 
of the autopsied seabirds were whitechinned petrels (88% males), caught mostly in LIN 6 (Figure 
C2) during October-February. Another 13% were grey petrels (76% males) h n  winter fishing in 
LIN 4 and another 11% of all returns were grey petrels (67% females) from winter fishing in LIN 6 
off Pukaki Rise and Campbell Rise. 

3.3 Seabirds in trawl fisheries 

The incidental capture of s eab i i  in trawl fisheries was recorded from observed tows that targeted at 
least 10 different species (Table Dl in Appendix D). Most observed effort was in target fisheries for 
hoki, where about 2582 tows were observed during 200243, and for squid (about 1300 tows were 
observed). 

The incidence of seabird captures was higher in observed squid tows, with seabirds caught during 
about 9% of observed squid trawls, compared with 2% for observed hoki tows. Multiple captures of 
seabirds (more than one seabird per tow) occurred in the hoki, jack mackerel, silver warehou, and 
squid target fisheries. Given the low levels of observed seabird incidental caplures in most of the 
fisheries (or the low number of observed tows), data are presented for the hoki and squid trawl 
fisheries only. Incidental capture information from observed tows targeting other fish species are 
reported at the end of this section. Summary catch statistics for hoki and squid trawl fisheries are 
given in Table A2. Codes and scientific names for target species are given in Table D2 in Appendix 
D. Associated tables and figures are given in Appendix E for the hoki fisheries, Appendix F for the 
squid fisheries, and Appendix G for other trawl fisheries. 

3.3.1 HOW trawl fisheries 

Fishing effort targeted at hoki was concentrated at CHAT, SUBA, and WCSI (Table El). During 
2002-03,32% of the 67 vessels that reported target fishing for hoki were observed at some stage in 
the fishing year representing about 10% of the 25 391 tows made. Vessels had different fishing 
distribution patterns, with 15% targeting hoki in one area (see Section 2.4 and Figure El in Appendix 
E for areas), 31% in two areas, 23% in three areas, and 3 1% in four areas. About 53% of the observed 
vessels were observed in one area, 22% in two areas, 16% in three areas, and 9% in four areas. 

New Zealand vessels dominated the fishery, with 39 vessels (with one Norwegian-registered vessel 
also included here) accounting for 75% of all effort. The remaining effort was &om 13 Korean vessels 
(9% of tows), 8 Commonwealth of Independent States (CIS) (7%), 4 Japanese (3%), and 3 Polish 



vessels (6%). Observer coverage was greatest on domestic vessels (63% of observed tows on 15 
vessels), with the remainder on 9 Korean (IS%), 2 Polish (11%), 3 Japanese (8%), and 3 CIS vessels 
(3%). Meal plants were used on CIS, Japanese, Polish, and New Zealand vessels fishing in areas other 
than COOK. Korean vessels did not use meal plants. 

About 68% of all commercial hoki tows and observed tows used bottom trawl nets. However, the 
dominant gear used in the fishery areas differed: bottom nets were used predominantly in CHAT and 
SUBA fisheries, whereas midwater nets were usually used for the main hoki spawning fisheries in 
WCSI and COOK. About 63% of all observed seabirds were caught during observed tows that used 
bottom nets. 

The incidental capture of seabirds in hoki fisheries was recorded for about 2% of observed tows in 
2002-03 (range 9% at P W S  where few tows were observed to 1% at COOK and SUBA) (Table E2). 
These tows accounted for 64 observed captures. About 47% of the seabirds were reported from 
CHAT, 27% h m  WCSI, 16% fiom PWS, 9% fiom SUBA, and 2% fiom COOK. Fifty seabirds 
were landed dead and 42 were returned for identification. Two albatross and four petrel taxa were 
represented in those observed seabirds returned h hoki fisheries (Table E3, Figure E2). 

Mean seabird catch rates ranged h m  0.007 to 0.185 seabirds per tow in the main fishery areas (see 
Table A2). An estimated 269 seabirds (c.v. = 23%) were caught during hoki trawl fisheries with 
observer coverage greater than 10%. 

3.3.1.1 Chatham Rise (CHAT) hoki fishery 

3.3.1.1.1 Description of the fishery 

Fishing on the Chatham Rise was carried out throughout the fishing year, with the effort concentrated 
in October-Mav. when 800-1354 tows were comleted per month (Table I%). Effort @oth total and 
observed) fluctuated throughout the main months-of the-fishery. T& effort peaked in March-May, 
when there was very little observer effort. Overall, fewer than 10% of the tows were observed (see 
Table El). Of the 38 vessels in the fishery (number of hoki tows made ranged from 1-914, median of 
140 tows), 39 were observed (2-180 tows per vessel, median of 48), and 11 of the 19 vessels that 
accounted for 98% of the annual effort were observed. 

Twenty-four New Zealand vessels carried out 87% of the effort here, with the remainder made by 8 
Korean, 3 Polish, 2 CIS, and 1 Japanese vessel. Observers were placed on 10 New Zealand vessels 
that provided 88%of the observed records, with the rest fiom 3 Korean, 1 Japanese, and 1 Polish 
vessel. The observer coverage was generally representative of the relative effort by each nation, 
though Polish tows accounted for 4% of all tows and 9% of observed tows. Fewer than 100 tows were 
observed in all months with observer coverage, except November and December 2002 and September 
2003. 

3.3.1.1.2 Seabird incidental captures and estlmates 

Seabirds were observed caught in 2% of observed tows (Table E2). Of the 30 captures, 21 were fiom 
one trip in November (Table E4). Observer comments suggest that there were many birds around on 
this trip and that the vessel had very greasy warps. Fewer than two seabirds were observed in all other 
months with observer coverage. All but two seabirds were fiom New Zealand vessels, and all were 
caught with bottom trawl gear, the predominant method in this area. 

In most months, the observer coverage was less than 10% of all tows, and other than in November, the 
small number of observed captures resulted in large c.v.s when a total number could be estimated 
(Table E4). A mean catch rate of 0.034 seabirds per tow (s.e. = 0.014) was calculated for the fishing 



year, but no estimate is provided because the observer coverage is not representative of the fishing 
year effort. 

3.3.1 .I .3 Seabird taxa 

Of the 30 seabirds, 26 were landed dead and24 of these were returned for autopsy. Two albatross and 
three petrel taxa were represented, and the seabirds caught in November were mainly Salvin's 
albatrosses (Table E3, Figure E2). 

3.3.1.2 Cook Strait (COOK) hoki fishery 

3.3.1.2.1 Description of the fishery and seabird captures 

New Zealand vessels targe.ted hoki during all months of the year in COOK, but in the main spawning 
fishery months of July-September, about 22 vessels completed 1610 tows, representing about 54% of 
the total effort for 2002-03 (Tables El, E4). Observers were present in July-September and covered 
about 23% of the vessels and 8% of the tows made in these months. One Salvin's albatross was 
landed dead &om a midwater haw1 in August (Table E3, Figure E2). 

3.3.1.3 Puysegur (PUYS) hoki fishery 

3.3.1.3.1 Description of the fishery and seabird captures 

About 75% of the effort made in PUYS in 2002-03 was by New Zealand vessels. Of the 496 tows, 
65% of the effort was in August and September, when 19 vessels reported hoki target fishing. The 
observer coverage, at 11% of the annual effort, totalled only 54 tows 6rom seven vessels (Table E4). 
Each vessel was observed in a different month. 

Nine of the 10 observed seabird captures were £tom 4 of the 16 midwater tows observed on one Polish 
vessel. Mean catch rates are provided by month, but they are based on few data from single vessels 
and thus a total for the year is not provided (Table E4). The nine seabirds landed dead represented 
three petrel taxa (Table E3, Figure E2). 

3.3.1.4 Sub-Antarctic (SUBA) hoki fishery 

3.3.1.4.1 Description of the fishery 

Vessels targeted hob in SUBA in all months, with about 98% of the 4498 tows made during October- 
June. Of the 38 vessels, 16 were observed, with 13% of the tows observed, with this effort 
concentrated in October-December and May-June. Most of the effort is off and to the east of the 
Stewart-Snares shelf, with the remainder on the Southern Plateau, south of about 51' S. New Zealand 
vessels dominate this fishery, with 14 wmpleting 90% of the effort. This is mirrored in the observer 
coverage. The remainder of the tows were on 11 Korean, 7 CIS, 3 Japanese, and 3 Polish vessels. Six 
New Zealand vessels were observed, and two or three vessels &om the other nations were observed. 
Observed tows &om the latter vessels amounted to 67 tows only. Vessels used bottom trawl nets on 
98% of all tows. 



3.3.1.4.2 Seabird incidental captures and estimates 

Seabirds were observed caught on 1% of observed tows resulting in six observed captures during 
November, December, Apnl, and May (Table E2, Table E5). Mean catch rates provided for each 
month are based on few observed tows (over 100 tows in December and June only) and small seabird 
numbers and thus result in estimates with low precision (Table E5). 

3.3.1.4.3 seabird taxa 

Four seabirds were landed dead: one white-capped albatross, two sooty shearwaters, and one southern 
cape pigeon (Table E3, Figure E2). 

3.3.1.5 West coast South island (WCSI) hoki fishery 

3.3.1.5.1 Description of the fishery 

Fifty-one vessels completed 7110 tows in the WCSI spawning fishery during June-September 2003 
(Table El). Vessels fiom five nations fished during this seasonwith 38% of the effort by 39 New 
Zealand vessels, 26% by 12 Korean vessels, 22% by 8 CIS vessels, and the remainder by 4 Japanese 
and 3 Polish vessels. The observer coverage did not match the relative effort by nation: 39% of 
observed tows were on 6 Korean vessels, 25% on 2 Polish vessels, 17% on 2 New Zealand vessels, 
15% on 2 Japanese vessels, and 4% on one CIS vessel. 

In the main months of the fishery, 14% of the 56 vessels were observed in July and 20% of 61 vessels 
in August. At least 13% of the tows were observed in these months (Table E5). About 60% all tows 
used midwater nets. 

3.3.1.5.2 Seabird incidental captures and estimates 

Seabirds were caught on 2% of observed tows in this area (see Table E2). Of the 17 seabirds observed 
caught, 14 were reported fim' tows using midwater nets on CIS, Polish, and Korean vessels. Thee 
seabirds were caught in bottom trawl gear on New Zealand and Polish vessels. 

For the WCSI fishery in June-September 2003, 17% of the 7110 tows were observed and the mean 
catch rate of 0.018 seabirds per tow (s.e. = 0.005) gave an estimated seabird capture total of 130 
seabirds (c.v. = 27%). The estimated total for July and August is 109 seabirds (c.v. = 27%). Both 
estimates may be biased by the greater representation of observer effort by Polish vessels: two of the 
three vessels caught 11 (including one multiple capture) of the 17 seabirds. 

3.3.1.5.3 Seabird taxa 

Ten seabirds were landed dead and four were returned for identification: three white-capped 
albatrosses and one southern cape pigeon (Table E3). 

3.3.2 Squid trawl fisheries 

Fishing effort targeted at squid in 2002-03 was primarily on the Stewart-Snares shelf (STEW), around 
the Auckland lslands (SQU 6T), off the east coast of the South island (ECSI), and off Puysegur Point 
VWS)  (Table Fl). Squid trawls were observed in all these areas (Figure Fl), but the percent of effort 
observed varied fiom 4% in ECSI to 29% at SQU 6T. 



Trawlas h m  five nations targeted squid during 2002-03. Thirty-seven vessels operated in the main 
fishery areas identified above: 12 Korean vessels (49% of all tows), 8 CIS (25%), 11 New Zealand 
(IS%), 3 Polish (I%), and 3 Japanese vessels (4%). The observer coverage of vessels by nation was 
similar to that for the total effort for the CIS and Korean vessels; but the percent of Japanese tows was 
higher in the observer data (IS%), whereas that for New Zealand and Polish vessels was lower (3%, 
4% respectively). 

Vessels fiom CIS and Poland all used meal plants,. as did some New zealand and Japanese vessels, 
whereas Korean vessels did not have meal plants. Gend ly ,  Japanese, Korean, and New Zealand 
vessels deployed bottom trawl nets, and CIS and Polish vessels used midwater haw1 nets. 

Of the 167 seabirds observed caught, 99 wae fiom the Stewart-Snares shelf fishery, 44 fiom SQU 6T, 
11 h m  off Puysegur Point, and 11 off the east coast of the South Island. For these areas, mean 
seabird catch rates ranged h m  0.220 to 0.198 seabirds per tow (see Table F4). An estimated 841 
seabirds (c.v. = 12%) were caught during squid trawl fisheries with greater than 10% observer 
coverage in 2002-03. 

3.3.2.1 East coast South island (ECSI) squid fishery 

3.3.2.1.1 Description of the fishery 

Vessels targeted squid in ECSI mainly h m  October to June, and most effort was fiom January to 
May (Table F4). Fifty percent of the effort was in April and May when there was observer coverage. 
Two of the 20 vessels fishing in these months were observed, and this coverage represented less than 
10% of the 674 tows. Twelve Korean vessels accounted for 71% of the April-May effort, and the two 
observed vessels (Korean) carried out 12% of the Korean effort. One of these vessels made three tows 
only. The remaining vessels were h m  New Zealand (six vessels completed 188 tows), and one 
Japanese and one CIS vessel (each completed four tows). Bottom trawl nets were used on 99% of 
tows. 

3.3.2.1.2 Seabird incidental captures and taxa 

Seabirds were observed caught on 8% of the 50 observed tows. All seabirds were caught by one 
vessel, with one tow (net) accounting for 8 seabirds (Table F2). The very small number of observed 
tows here and the coverage of just two vessels is not adequate for any further analysis. All were 
released alive, so no formal species identification is possible, but the observer recorded the seabirds as 
sooty shearwaters. 

3.3.2.2 Puysegur (PUYS) squid fishery 

3.3.2.2.1 Description of the fishery 

Eighteen vessels targeted squid at PUYS during the main squid fishing season of January to June 
(Table F4). Twelve Korean vessels completed 89% of the effort, using bottom trawl nets. Two 
Japanese and two New Zealand vessels also M e d  here with bottom trawls, and two CIS vessels 
completed the remaining effort with midwater trawl nets. The observer coverage was on seven Korean 
vessels (93% of observed tows) and thee Japanese vessels. 



3.3.2.2.2 Seabird incidental captures and taxa 

Seabirds were observed caught on 3% of the 310 observed tows and four observed vessels caught 11 
seabirds during February-May. These vessels accounted for most of the observed tows (Figure F2). 
At least 25% coverage was achieved in February-March and the mean catch rates appeared to 
increase during these months (Table F4). Fifiy seabirds were estimated caught (c.v. = 28%) during the 
season (Table F4). Buller's and whitecapped albakosses and sooty shearwaters were returned from 
this fishery area gable F3, Figure F3). 

3.3.2.3 SQU 6T squid fishery 

3.3.2.3.1 Description of the fishery 

Twenty-eight vessels deployed 1467 tows in the southern squid trawl fishery in SQU 6T kom January 
to June 2003, and 93% of tows were made during February-April (Table F4). Eleven Korean vessels 
and eight CIS vessels accounted for 32% and 40%, respectively, of the total effort. The remainder of 
the effort was on vessels h m  New Zealand (IS%), Poland (8%), and Japan (5%). Observers were 
present on vessels fiom all nations except Poland: thus, 40% of the observed effort was on three 
Korean vessels, 32% on five CIS vessels, 20% on three Japanese vessels, and 6% on one New 
Zealand vessel. 

Overall, 12 of the 28 vessels and 29% of the tows were observed (Table Fl). About 50% .of all tows 
and 39% of observed tows used midwater nets. 

3.3.2.3.2 Seabird incidental captures and estimates 

Seabirds were observed caught on 9% of observed tows (Table F2), and 44 seabirds were observed 
caught. Mean catch rates increased through March and April (Table F4), and most vessels showed 
similm mean catch rates (Figure F2), with captures reported from all but two vessels. A total of 154 
seabirds (c.v. = 15%) was estimated caught in the SQU 6T squid trawl fishery during January-June 
2003, based on amean seabird catch rate of 0.105 (s.e. = 0.019). 

3.3.2.3.3 Seabird taxa 

Of the 32 seabirds landed dead, 28 were returned for autopsy, with white~apped albatrosses and 
sooty shearwaters accounting for most of the captures (Table F3, Figure F3). For both these taxa, 
more males than females were caught. 

3.3.2.4 Stewart-Snares shelf (STEW) squid fishery 

3.3.2.4.1 Description of the fishery 

Thirty-one vessels targeted squid in the southern squid trawl fishery in 2002-03. These vessels 
completed 3271 tows on the Stewart-Snares shelf (Table Fl), with effort peaking in February (Table 
F4). Vessels used bottomnets for48% of all tows. 

Observers were present on 12 vessels and covered 15% of the effort. Most of the fishing effort was 
reported &om the 12 Korean vessels (41% of all tows) and 8 CIS vessels (38%), with the remainder 
&om 3 Polish vessels (14%), 3 Japanese (4%) and 5 New Zealand (2%). The observer coverage was 



concentrated on seven Korean vessels (49% of all observed tows), four CIS (22%), two Japanese 
(IS%), one Polish (10%) and one New Zealand vessel (1%). 

3.3.2.4.2 Seabird incidental captures and estimates 

Seabirds were observed caught in 13% of observed tows (see Table F2), and 99 seabirds were 
observed caught, 93% of which were caught during January-April (Table F4). None were reported in 
June. Most captures were &om Korean (51%) and CIS (35%) vessels, with the remainder from 
Japanese vessels (9%) and the Polish vessel (5%). No seabirds were observed caught on the one New 
Zealand vessel. Few differences were seen in the mean seabird catch rates. by vessel (Figure F2) or by 
month (Table F4) for those with reported captmes. 

When the data for January-June 2003 are combined, 16% of the 3212 tows were observed, and from a 
mean bycatch rate of 0.198 seabirds per tow (s.e. = 0.032), an estimated 637 seabirds were caught 
(c.v. = 15%). 

3.3.2.4.3 Seabird taxa 

Of the 74 seabirds landed dead, 72 were returned for autopsy. About 58% of these seabirds were 
whitecapped albatrosses, 40% sooty shearwaters, and the remainder were Buller's albatrosses (Table 
F3, Figure F3). 

3.3.2.5 Pukaki Rise squid fishery 

3.3.2.5.1 Description of the fishery and seabird captures 

Thirteen vessels targeted squid in waters on Pukaki Rise, and 88% of the 236 tows were in December 
and January. The 20 tows observed on four vessels were in November, January, and March. Two 
white-chinned petrels (T.able F3) were landed dead from a Polish midwater net in January. 

3.3.3 Summary of other trawl fishery-seabird interactions 

Seabirds were observed caught in tows targeting at least eight species other than hoki and squid 
(Table Dl). Of the 44 seabirds caught in these tows, 16 were released alive and 28 were landed dead. 
Twelve of the dead birds were returned for autopsy (Table G1 in Appendix G). A brief summary of 
these observed captures is given below. 

Barraconta (Thymites utun) target fishing operations 
One seabird (identified as a noahern giant petrel by the observer) was released alive after capture in a 
bottom tow on the Stewart-Snares shelf in November 2002. 

Jack mackerel (Truhurus spp.) target fishing operations 
Of the four seabirds caught and landed dead in jack mackerel midwater nets on the Stewart-Snares 
shelf, three (identified by the observer as sooty shearwaters) were caught in April 2003 and one 
(identified by observer as a white-chinnedpetrel) was caught inMarch 2003. 

Oreo species target fishing operations 
One seabird was released alive from a black oreo (Allocytrus niger) bottom tow off the South Island 
east coast in November 2002. A male diving petrel was landed dead fiom an oreo (species 
unspecified) tow off the western edge of the Stewart-Snares shelf in November 2002. 



Scampi (Metanephrops chullengen> target fnhing operations 
Eight seabirds were reported h m  eight scampi bottom tows. On the Chatham Rise in October 2002, 
two seabirds were released alive (one Salvin's and one unidentified by the observer) and one male 
sooty shearwater was landed dead. At the Auckland Islands Shelf, two unidentified seabiis and one 
female white-capped albatross were landed dead in November, and in December one male white- 
capped albatross was landed dead and one diving petrel (identified by the observer) was released 
alive. 

Common warehou (Seriolella brma) target fishing operations 
Two seabirds were landed dead fiom common warehou midwater tows on the StewartSnares shelf: 
one female white-capped albatross in November 2002 and one male white-chinned petrel in March 
2003. 

Silver warehou (Seriolellapunctata) target fishing operations 
Sixteen seabirds were observed caught d k g  six bottom tows for silver warehou during March and 
Apriil: on the Chatham Rise, six were releasedalive (identified by observer as sooty shearwaters); and 
off the Stewart-Snares shelf, nine seabirds were released alive (thought to be sooty shearwaters and 
whitecapped albatrosses) i d  one male white-capped albatross landed dead. 

White warehon (Seriolella caedea) target fishing operations 
One female northeni giant petrel was landed dead &om a bottom tow in November 2002 on the 
Cbatham Rise. 

4. DISCUSSION 

Analyses of incidental captures of seabirds are restricted by the spatial and temporal distribution of 
observer coverage and the fact that the incidental capture of seabirds is often a rare event. The data 
collection relating to all nodish captures is secondary to collection of fisheries data, and thus the 
observer data available for these analyses are based on sampling programmes that are not specifically 
designed to collect incidental capture data. Thus, there is no random sampling design for any one 
fishery or fishery method 

Stratification of data into time periods for fishery areas can pose problems and result in small sample 
sizes and high variance. Certain fisheries in New Zealand waters have 15-20% of the fishing 
operations observed, and for these fisheries annual estimates of the incidental capture of seabirds are 
provided for comparison. However, there are difficulties in estimating the relative species capture 
numbers, especially where few birds of each species are caught or only a portion of the seabirds 
caught are returned for autopsy. 

The estimation of total captures for the chartered southern blue& tuna longline fishery and the main 
hoki and squid trawl fisheries was possible because a good proportion of the total effort in the fishery 
areas was observed. Coverage of the domestic tuna fleet fishing in northern waters was nonexistent in 
2002-03. For more than five years there has been minimal observer coverage of these vessels. This 
has resulted in little information about seabird bycatch in areas where seabirds are known to be 
vulnerable, albeit fiom a different fleet (foreign-licensed and chartered Japanese vessels) (for 
example, Mway et al. 1993). The chartered Taiwanese effort in these waters in 2002-03 also used 
different gear to that set by domestic fishers, but the species composition of the observed catch was 
varied with albatrosses such as Antipodean and Gibson's, which are rarely observed caught in other 
areas of the EEZ. Most of the seabird taxa that were caught in these northern waters, particularly off 
East Cape, fit the 'Ybreatened" classification (Hitchmough 2002) and given that the few available data 
suggest that seabird bycatch rates fiom some of these domestic vessels are high, the lack of 
information from this fishery remains a concern. 



Observer coverage in the autoline ling fishery was less scattered spatially and temporally in 2002-03 
(compared with earlier years (Baird 2004c)), with several months of winter fishiug activity covered 
when four vessels fished on the Chatham Rise. O v d ,  incident rates were lower than in previous 
years, and vessel differences in mean catch rates were evident. The winter-breeding grey petrel was 
the most numerous species caught during the winter fishery at the Chatham Rise. Similarly, the 
summer breeding white-chinned petrel was caught in large numbers during October-February at the 
Bounty Platform in LIN 6. 

For several of the main trawl fisheries, there was enough observk coverage to allow the total numbers 
of seabirds captured over a season to be estimated. But in some areas, the coverage was not 
representative of the fleets in the area, or the numbers of seabirds observed caught w&e too low to 
allow any extrapolation of observed catch rates to the total effort. Less of the effort by vessels that 
were responsible for the large captures seen in some trawl fisheries in recent years (Baird 2004% 
2004b) was observed in 2002-03. As in other fisheries, the choice of vessel for observer coverage 
may have a large bearing on the numbers of seabirds observed caught. 

Of the 19 taxa represented in the returned seabirds in 2002-03, 12 are considered ''threatened'' under 
the DOC Classification system (see Table A5). As evidenced above and in previous fishing years, the 
location and timing of the fishing seasons and breeding seasons can exacerbate the captures of some 
species when more than one fishing method is used in an area and season (see Baird 2004b, 2004~). 
Four species made up 75% of the captures; white-capped aIbatrosses, which are primarily caught in 
the squid fishery that operates in summererclose to their breeding grounds at the Auckland Islands, and 
the smaller species, such as white-chinned pekels, grey petrels, and sooty shearwaters, which tend to 
flock in large numbers and are caught by most fishing methods Qable H1 in Appendix H). The 61~t 
observed captures of white-headed pekels were reported fiom tuna longlines and a squid trawl 
(Table HI). . . 

The lack of observer coverage, or the umepresentative nature of the coverage, has limited the analyses 
in most fisheries. Further, the distribution of captures is highly skewed, with the high number of zero 
captures. Thus, the small numbers of captures observed and the inherent difficulties in dealing with 
this type of data (Bradford 2002) mean that the analytical approach used here provides little real 
information on the variance associated with the catch rates and total capture estimates (Smith & Baird 
2004). 
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APPENDIX A: 2002-03 FISHERYSEABIRD CAPTURE SUMMARY 

Table AI: Summary seabird statistics for longline fisheries where there was observer coverage, 200243'. 
Estimates from fishery areas in each target fishery are summed only when at least 10 seabirds have been 
observed during a season. 

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

Month hooks observed seabirds rate error caught (%) 

Surface longline 
Chartered southern bluefin and bigeye tuna longline fisheries: total estimate of 42 seabirds (c.v. = 6%) 
Area 1 9 470 96 0 0 0.000 - - 
Area 2 0 - - - - - - 
Area 3 870 990 93 39 10 0.048 0.010 42 
Area4 70 770 85 0 0 0.000 - - 
Chartered albacore tuna longlinefishery: total estimate0194 seabirds (c.v. = 8%) 
Area 1 979 362 78 73 17 0.096 0.017 94 
Area 2 0 - - - - - - 
Area 3 5 180 99 0 0 0.0 - - 
Area 4 21 780 70 0 0 0.0 - - 
Domestic Tuna longline fishery: total observed capture of 1 seabird 
Area 1 7 243 546 0 - - - - - 
Area 2 53 300 29 0 0 0.0 - - 
Area 37 378 325 60 1 1 0.004 0.004 1 
Area4 1 177 I92 0 0 0 - - - 
Ling longline 
Autoline ling longline fisheries: total estimate of 542 seabirds (LV. = 10%) for LIN 4-LIN 6 
LIN1 0 0 0 - - - - 
LINZ 267 000 51 0 0 0.0 0 - 
LIN 3 1789 535 7 11 17 0.079 0.032 - 
LIN4 7 260 389 45 44 5 0.013 0.002 94 
LIN5 2 349 483 29 24 10 0.036 0.007 85 
LIN6 5 677 289 38 138 12 0.063 0.010 363 
LIN7 0 0 0 - - - - 
Small vessel ling longline fisheries: no observer coverage 
LIN 1 184 570 0 - - - - - 
LIN 2 1 017 113 0 - - - - - 
LIN 3 308 010 0 - - - - - 
LIN 4 271 000 0 - - - - - 
LIN5 115 080 0 - - - - - 
LIN 6 0 - - - - - - 
LIN 7 876 465 0 - - - - - 
* Mean catch rates are expressed as the numbers of seabirds per 1000 hooks. Total estimates are provided for those 

fisheries where at least 10% of the tows were observed Note that comiderable unceaainty exists around some 
estimates because of the low numbers of captures observed Discretion should be used when intexpreting results 
for those fisheries where few seabuds were observed caught in a stratum. Note that these sfatistics are summary 
statistics for target fisheries by area for the fishing year or defined season, as requested by the Ministry of 
Fisheries. 

t The catch rate and estimate are based entirely on the effort of one vessel. The total number of hooks and 
percent covered is for all domestic vessels in this area (see Section 3.1.3). 



APPENDIX A - continued 

Table A2: Summary seabird statistifs for hoki and squid trawl fiheries, 2002-03*. No estimates were 
provided for trawl fiheries targeting other species. Numbers of seabird captures in these fisheries are 
given in Table A4. Estimated totals are based on those fiheries with greater than 10% 0 b s e ~ e r  coverage. 

Total No. Incident Mean Estimated 
Target species/ no. % observed rate bycatch Standard no. seabirds . C.V. 

Areat tom observed seabirds ("A) rate . error caught (%) 

Hoki target: total estimate of 269 seabirds (c.v. = 23%) for PWS, SUB& & WCSI 
CHAT 10 295 9 30 2 0.034 0.014 - - 
COOK 1610 8 1 1 0.007 0.008 - - 
P W S  496 11 10 9 0.185 0.103 92 53 
SUBA 4 498 13 6 1 0.010 0.005 47 43 
WCSI 7 110 13 17 2 0.018 0.005 130 27 

Squid target: total estimate of 841 seabirds (c.v. = 12%) for PUYS, SQU 6T, &STEW 
CHAT 79 1 0 - 0.000 - - - 
ECSI 1324 4 11 8 0.220 0.165 - - 
P W S  1416 22 11 3 0.035 0.011 50 28 
SQU 6T 1467 29 44 9 0.105 0.019 154 15 
STEW 3 212 16 99 13 0.198 0.032 637 15 

* Estimates were provided for those fisheries where at least 10% of the fishing effort was observed, and the 
observed effort was representative of the fishing effort. Note that considerable uncertainty exists around 
some estimates because of the low numbers of captures obsgved Discretion should be used when 
interpreting r d t s  for those Esheries where few seabirds were observed caught in a stratum. Note that these 
statistics are summary statistim for target fisheries by area for the fishing year or defined season, as 
requested by the Ministry of Fisheries. 

t CHAT hoki data are for October-May. WCSI hoki data are for JulySeptember. SQU 6T and STEW squid 
data are for January-June. 



APPENDIX A - continued 

Table A3: Summary of observed seabird captures or total estimates for the main longline and trawl 
fisheries, 1998-99 to 200203. Whery areas and codes are shown in Appendix D and the relevant 
fishery appendices. Data for 1998-99,1999-2000,2000-01, and 2001-02 are from Baird (2001,2004a, 
2004b, 2004c respectively). - represents no observer coverage. 

Fishing 
Year Charkxed tuna longhe fleet 

Area 1 Area 2 Area 3 Area 4 

Domestic tuna longline fleet 
Area 1 Area 2 Area 3 Area 4 

Ling autoline fleet 
LIN2 LIN3 L I N ~  m 5  LIN6 LIN7 

Hold 
CHAT COOK P W S  SUBA WCSI 

1998-99 53' I ' 3 94 (c.v. = 23%) 215 (c.v. = 18%) 
1999-00 46' 0 1' 209 (c.v.=19) 69 (c.v.=41%) 
200W1 187 (c.v.=~o)! 2' 4' 209 (c.v.=27) 106 (c.v. = 26%) 
2001-02 80 (c.v.=33) 0' 5 t  155 (c.v.=46%) 108 (c.v.=21%) 
2002-03 30' 1' 92 (c.v.=53%) 47 (c.v.=43%) 130 (c.v.=27%) 

Squid 
CHAT ECSI PUYS SQU 6T STEW 

1998-99 0' 21' 0' 1 ' 268 (c.v.= 20%) 
1999-00 4' lt - 82 (c.v. = 19%) 93 (c.v. = 34%) 
2000-01 0' 6' 0'. 42' 276 (c.v. = 5%)( 
2001-02 - 42' 0 I95 (c.v.=19%) 515 (c.v.=13%) 
2002-03 0' 11' 53 (c.v.=39%) 129 (c.v.=16%) 612 (c.v. =16%) 

+ These numbers are numbers of observed seabirds for fishery areas where the observed effort represents 
100% of the fishery effort. 

t These n u m h  are observed seabird captures for fishery areas where the observer coverage was too low or 
fiom one vessel. 

t These numbers are observed seabird captures for fishery areas where the actual numbers of seabirds 
reported include both observed and unobserved seabirds, or whme the numbers of hooks observed is 
unknown (as in ling longline fisheries in 1998-99 and 1999-2000). The estimate given for LIN 6 in 200C- 
01 includes an &own number of unobserved seabirds and therefore may be an overestimate. 

5 Outlier vessels arc excluded from the totals for CHAT hoki and STEW squid in 2000-01 (see Table A2 for 
the outlier vesseI data). 



APPENDU A - continued 

Table A4: Numbers of seabirds observed caught in New Zealand trawl fisheries, 200243. 

Target fishery 
Barracouta 
Black ore0 
Hold 
Jack mackerels 
Oreo species 
Scampi 
Squid 
Common w-arehou 
Silver warehou 
White warehou 
Total 

Thyrsites ahm 
Allocytur niger 
Macruronus novaezelandiae 
Trachum spp. 
Species unspecified 
Metmephrops challengeri 
Nototodam spp. 
Seriolella b r m a  
Seriolella punctata 
Seriolella caerulea 

No. seabinds 
Total %dead 

1 0 

Common name Scientific name 

Table AS: Seabird species codes. Taxonomy follows Robertson & Nunn (1998). 
Threatened status 

Code IUCN* DoCt 

Albatross taxa 
Antipodean 
Gibson's 
Noahanmyal 
Southern royal 
Black-&wed 
Bullds 
Campbell 
Chatham 
Pacific 
Salvin's 
White-capped 
Light-mantled 

Petrel taxa 
Northern giant 
Black 
Grey 
White-chinned 
Grey-faced 
White-headed 
Buller's shearwater 
Flesh-footed shearwater 
Fluttering shearwater 
Sooty shearwater 
Short-tailed shearwater 
Cape pigeon 
Southern cape pigeon 
Fairy prion 

Diomedea antipodensis 
Dwmedea gibsoni 
Diomedea sanfordi 
Diomedea epomophora 
Thalassarche melanophrys 
Thalassarche bulleri 
Thahsarche impavida 
Thahsarche eremita 
Thalassarcheplatei nov. sp 
Thalassorche salvini 
Thalassarche steadi 
Phoebetriapalpebrata 

Mamnectes halli 
Procellaria parkinsoni 
ProcelImin cinerea 
Procellaria aequinoctialfi 
Pterodroma macroptera 
Pterodroma lessoni 
P u m  b u l h i  
Puffinus carneipes 
P@nus gavia 
P@mcrgriseus 
Puffinus tenuirostris 
Daption capense 
Daption capenre capense 
Pachyptila twtur 

XAN v 
XAU v 
XNR E 
XRA v 
XSM LRNT 
XBM V 
XCM V 
XCI CE 
XNB V 
XSA V 
XWM v 
XLM LR.NT 

XNF' LRNT 
XBP v 
XGP LRNT 
.XWc v 
XGF LRLC 
XWEI LRLC 
XBS v 
XES LRNT 
XFL - 
XSH LRLC 
XST - 
XCP - 
XCC LRLC 
XFP - 

* From NCN (2003) and Taylor (2000), where CE is Critically Endangad, E is endangered, V is 
Vulnerable, LRNT is Lower Risk-Near Threatened, LRLC is Lower Risk-Least Concern. Dashes 
indicate the species is not listed or not threatened. 

t From Hitchmough (2002), where NV is nationally Vutnerable, SD is serious decline, GD is 
gradual decline, RR is range restricted, Cis coloniser, M is migrant, andNT is not threatened. 



APPENDIX A - continued 

Table A6: Numbers of seabird taxa* identified from seabirds landed dead and returned for autopsy, from observed commercial fisheries, 2002.03. 

Seabird 
code' 

Albatross taxa 
Antipodean 
Gibson's 
Southern royal 
Black-browed 
Bullet's 
Campbell 
Chatham 
Salvin's 
White-capped 

Trawl fisheries* Longline fisheries' Total % 
HOK JMA OEO SCI SQU SWA WAR WWA LIN Tunat birds total 

Petrel taxa 
Northern giant 1 1 2 < 1 
Grey 52 5 57 13 
Whitechinned 3 1 4 1 112 3 124 28 
Westland 1 1 < 1 
Grey-faced 15 I5 3 
White-headed 1 2 3 1 
Sooty shearwater 10 3 1 41 16 6 77 18 
Cape pigeon 3 5 8 2 
Southern cape pigeon 2 2 < 1 
Diving petrel 1 1 < 1 

Total 42 4 1 3 110 1 2 1 198 76 43 8 100 

* Seabird identification data are unpublished ftom C.J.R. Robertson (under contract to Department of Conservation). The threat status for each taxon is 
given in Table AS. 
Tuna species include southern bluefin hma (Thunnw maccoyii), albacore tuna (T. alalunga), and bigeye tuna (T. obesur). 





APPENDIX A - continued 

Figure A2: Start positions of observed fishing operations from which albatross taxa (upper) 
and petrel taxa (Iower) were returned for autopsy, 2002-03. 



APPENDIX B: TUNA LONGLINE FISHERY DATA, 2002-03 

Table B1: Comparison of number of vessels and number of total hooks set with number of observed 
vessels and number of observed hooks for the tuna lougliae fishery, by areas shown in Figure B1, for 
2002-03. Data are from TLCER forms. 

Number 

Chartered Japanese vessels 
Vessels 
Observed vessels 
%vessels observed 
Total sets 
Observed sets 
% sets observed 
Total hooks x lo3 
Observed hooks 
%hooks observed 

Chartered Taiwanese vessels 
vwsels 
Observed vessels 
%vessels observed 
Total sets 
Observed sets 
% sets observed 
~ ~ t a l  hooks x lo3 
Observed hooks 
%hooks observed 

Domestic vessels 
Vessels 
Observed vessels 
%vessels observed 
Total sets 
Observed sets 
% sets observed 
Total hooks x ld 
Observed hooks 
%hooks observed 

Area 1 

1 
1 

100 
3 
3 

100 
9.5 
9.1 
96  

2 
2 

100 
234 
232 
99 

979.4 
764.4 

78 

120 
0 
0 

6 153 
0 
0 

7 243.5 
0 
0 

Asea 2 

0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 

11 
1 
9 

38 
5 

13 
53.3 
15.3 

29 

Area 3 

4 
4 

100 
264 
264 
100 

871.0 
809.9 

93 

2 
2 

100 
2 
2 

100 
5.2 
5.2 
99 

12 
1 
8 

219 
79 
36 

378.3 
226.4 

60 

Area 4 

2 
2 

100 
24 
24 

100 
70.8 
59.9 

85 

0 
0 
0 
5 
5 .  

100 
21.8 
15.2 

70 

70 
0 
0 

919 
0 
0 

1 177.2 
0 
0 

Total 

4 
4 

100 
29 1 
291 
100 

951.2 
878.9 

92 

2 
2 

100 
241 
239 
99 

1006.3 
784.7 

78 

124 
1 

< 1 
7 329 

84 
1 

8 853.7 
241.7 

3 

Table B2: Requency of seabird captures for observed chartered Japanese and Taiwanese tuna 
longlines, by area (see Figure Bl), 2002-03. 

No. seabirds Japanese vessels Taiwanese vessels 
per observed set Area 1 Area 3 Area4 Total Area 1 Area 3 Area4 Total 

0 
1 
2 
3 
4 
5 
6 
Observed seabirds 
Observed sets 
Incident rate (%)* 

* Percent of observed longlines with seabird captures. 



Table B3: Method of capture for seabirds observed caught on observed tuna longlines, 2002-03. 

Vessels Status Swallowed Bill Wing Other Tangled Unknown Total 

Area 1 
Chaser dead 26 17 3 2 4 10 73 

Area 3 
Charter alive 0 8 4 4 3 0 19 

dead 10 5 0 1 1 3 20 

Table B4: Seabird species observed caught and lauded dead from chartered (20 buds) and 
domestic (1 bud) tuna longlines targeting southern bluefin tuna in Area 3 during 200203*. 

Common name Scientific name No. males No. females Total 
Albatross species 
Gibson's Diomedea s.bsoni 0 1 1 
Southern royal Diomedea epomophora 1 2 3 
Buller's Thalossarche bulleri 6 8 14 
White-capped Thalassarche steadi 0 1 1 

Petrel species 
White-chinned Procellaria aequinoctialis 2 0 2 

* Species identification data are unpublished from C.J.R Robertson (under contract to DOC). Of the 
39 seabirds observed caught, 20 were landed dead and returned Of the three reported by the crew, 
2 were released alive and one was landed dead and returned (Buller's albatross). 

Table B5: Seabird species observed caught and landed dead from chartered (20 birds) tuna 
longlines targeting albacore in Area 1 during 2002-03*. 

Common name 
Albatross species 
Antipodean 
Gibson's 
Black-browed 
Bullets 
Campbell 

Petrel spdes 
Grey 
Westland 
White-cbinned 
White-headed petrel 
Grey-faced 
Sooty shearwater 

Scientific name 

Dwmedea antipodensis 
Diomedea gibsoni 
Thalassarche melanophrys 
Thalassarche bulleri 
ThaIassarche impavida 

Procelleria cinmea 
Procdleria wertlandica 
Procellaria aequinoctialis 
Pterodroma lessonii 
Pterodroma macropiera 
fiflnw griseus 

No. males No. females Total 

* Species identification data are unpublished fiom C.JR Robertson (under contract to DOC). Of the 
73 seabuds observed caught, alI were landed dead and 54 were returned. 
See Figure B1 for areas. 



APPENDIX B - continued 

Figure B1: Start positions of observed chartered 
Japanese sets (a), including those with seabird bycatch 
(a), and of observed chartered Taiwanese sets (0) with 
seabird bycatch (O), 200203. 



APPENDIX B - continued 

Figure B2: Start positions of observed sets that caught albatross taxa (upper) and petrel taxa 
(lower), for aU observed tuna vessels, 2002-03. 



APPENDIX C: LING LONGLINE FISHERY DATA. 2002-03 

Table C1: Comparison of number of vessels and number of total hooks set with number of observed vessels and number of observed hooks for the ling 
longline fishery, by areas shown in Figure C1, for 2002-03. mote: Effort data are from CELRs. Data that describe the number of lines set are not given 
here because of the inconsistent way in which these records are reported. There was no reported effort in LIN 10.1 

Number LIN 1 LIN 2 LIN3 LIN 4 LIN 5 LIN 6 L M  7 Total 

Vessels 
Observed vessels 
%vessels observed 
Autoline vessels 
% autoline observed 
Total hooks x l d  
Observed hooks 
%hooks observed 
Total autoline hooks 
% observed autoline hooks 

Table CZ: Number of hooks hauled (and percent observed) for six antoline vessels*, 200203. 

LIN2 LIN3 LIN4 LIN5 LM6 Total 
Total no. % Total no. % Total no. % Total no. % Total no. % Total no. % 

Vessel hooks (xlo3) observed hooks (xlo3) observed hooks (XIO' observed hooks (xlo3 observed hooks (xlo3 observed hooks (xlo3 observed 

A11 vessels 267.0 51 1 789.5 8 7 260.4 46 2 349.5 29 ' 5 677.3 38 17 343.7 37 

* Of the total hooks hauled, 32% were fromvessel A, 28% &om vessel P, 17% fiom vessel D, 12% from vessel E, 9% fromvessel C, and 3% from vessel G. 



APPENDIX C - continued 

Table C3: Frequency of seabird incidental captures in ling longllne sets, by observed vessel (A-F) and area*, 200243. 

No. sets 
with birds 

Observed sets 
Observed buds 
Incident rate (%)t 

Vessel A 
LIN4 LIN6 

191 396 
4 30 
0 11 
0 4 
0 2 
0 3 
0 1 
0 2 

195 449 
4 116 
2 12 

Vessel B 
LIN3 

31 
5 
0 
0 
0 
0 
0 
0 

36 
5 

14 

Vessel C 
LIN4 

12 
2 
2 
0 
1 
0 
0 
0 

17 
10 
29 

Vessel D 
LINZ LIN5 

31 188 
0 16 
0 4 
0 0 
0 0 
0 0 
0 0 
0 0 

31 208 
0 24 
0 10 

Vessel E 
LIN4 

213 
10 
2 
0 
0 
0 
0 
0 

225 
14 
5 

Vessel F 
LIN6 

54 
6 
2 
0 
3 
0 
0 
0 

65 
22 
17 

Total 
All areas 

1 305 
85 
21 
6 
7 
3 
1 
2 

1 430 
217 

9 

* Areas are shown in Figure C1. 
t Percent observed longlines with seabird captures. 
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Table C4: Fishing effort (1000 hooks), percent observed hooks, observed seabird catch and seabird catch 
rate (mean number per 1000 hooks) for 6 Ung autoline vessels in LIN 2, LIN 5, and LIN 6 (see Ngure 
Cl), 2002-03. The sum of the area total estimates is 412 seabirds (c.v. = 8%). 

Area, vessel, month, 
Year 

LIN2CSepO3 
Total LIN 2 
LIN 3 F Mar-Apr 03 
LIN3AJulO3 
Total LIN 3 
LIN 4 A Jul-Aug 03 
LIN 4 A Aug-Sep 03 
LIN 4 D Jul-Aug 03 
LIN 4 D Sep-Oct 03 
LIN4EJul03 
LIN 4 E Aug-Sep 03 
.LIN 4 G Nov 
Total LIN 4 
LIN 5 C Oct-Nov 02 
LIN 5 C Nov-Dec 02 
Total LIN 5 
LIN 6 A Oct-Nov 02 
LIN 6 A Nov-Dec 02 
LIN 6 A Dec-Feb 03 
LIN 6 E Jun-111103 
LIN 6 A Sep-Oct 
Total LIN 6 

% Observed Mean 
Total hooks no. seabird 

hooks observed seabii catch rate 

Total 
Standard seabird 

error estimate C.V. 

- 
- 

30 
14 
19 
10 

22 
62 
27 
30 
31 
14 
15 
- 

15 
28 
33 
14 
22 - 
12 



APPENDIX C - continued 

Table C5: Seabird soecies* of observed seabuds landed dead and returned from ling 
longlines, by area, 20'02-03. 

Common name 
Albatross species 
Chatham 
Salvin's 

Petrel species 
Grey 

Sooty shearwater 

Southern cape pigeon 

Cape pigeon 

heat  

m 4  
LIN 4 
LIN6 

LIN3 
LtN4 
LIN 6 
LIN 3 
m 4  
LIN 5 
LIN6 
LIN 3 
LIN5 
LIN4 
LIN 6 
LIN 5 

No. males No. females Unknown Totalt 

* Species identification data are unpublished ftom C. J. R Robertson (under contract to 
DOC), and scientific names are given in Table A5. 

t See Figures Cl and C2. 



APPENDIX C - continued 

Figure C1: Start positions of observed ling longline 
sets (m), Including those with seabird incidental 
captures (m), 2002-03. 

Figure C2: Start positions of observed ling longline sets that caught seabird taxa identified from autopsy work, 
2002-03. 



APPENDIX D: SEABIRD CAPTURES IN TRAWL FISHERIES 

Table Dl: Frequency of seabird bycatcb for observed trawl fihing operations, 2002-03. 

No. birds 
per tow BAR BOE HOK JMA OEO SCI SQU 
0 104 38 2540 334 170 504 1 185 
1 1 I 35 2 1 8 88 
2 0 0 3 1 0 0 17 
3 0 0 1 0 0 0 4 
4 0 0 0 0 0 0 1 
5 0 0 2 0 0 0 1 
6 0 0 0 0  0 0 0 
7 0 0 0 0 0 0 1 
8 0 0 0 0 0 0 1 
9 0 0 0 0 0 0 1 
10 0 0 1 0 0 . 0 0 

SWA 
43 
1 
1 
3 
1 
0 
0 
0 
0 
0 
0 

Target trawl fishery* 
WAR WWA 

22 23 
2 1 
0 0 
0 0 
0 0 
0 0 
0 0 
0. 0 
0 0 
0 0 
0 0 

Observed tows 105 39 2582 337 171 512 1299 49 24 24 
Observed birds 1 1 64 4 1 8 167 16 2 1 
%observed tows 
with birds 1 3 2 1 I 2 9 12 8 4 

* Target species for which there was reported seabird bycatch. Fish species codes are given in Table D2. Another 2219 tows were 
observed, mainly targeting orange roughy (Hoplostethus atlanticus), southern blue whiting (Micromeristius ausmlis), smooth 
oreo (Pseudoeyttus maculatus), cardinalfish, and alfonsino ( B e v  spp.); no seabirds were observed caught in these tows. 

Table D2: Target fishery species codes 

Species code Common name Scientific name Species code Common name Scientific name 

BAR Barracouta Thyrsites aiun SCI Scampi Metanephrops chaNengeri 
BOE Black oreo ANo~yth*p niger SQU Squid Nototodarw spp. 
HOK Hoki Macruronus novaezelandiae SWA Silver warehou Seriolella punctata 
JMA Jack mackerels ?kachurur spp. WAR Common warehou Seriolella brama 
OEO Oreo species Species unspecified WWA White warehou Seriole1lacaerulea 



APPENDIX E: HOKl DATA, 2002-03 

Table El: Summary of commercial and observed hoki trawl effort by area*, 2002-03 

CHAT COOK P W S  SUBA WCSI AU 

No. vessels 38 22 32 38 51 67 
No. observed vessels 15 5 7 16 13 32 
% vessels observed 39 23 22 42 25 48 
No. tows 10 295 2 992 496 4 498 7 110 25 391 
No. observed tows 877 134 54 580 928 2 573 
%tows observed 9 4 11 13 13 10 

* Areas are shown in Figure El: CHAT is Chatham Rise, COOK is Cook Strait, P W S  is 
Puysegur, SUBA is sub-Antarctic, WCSI is west coast South Island. 

Table E2: Frequency of seabird bycatch for observed hold trawl operations, by arcan, 
200M3. 

No. birds per tow CHAT COOK P W S  SUBA WCSI Total 

Observed tows 877 134 54 580 928 2 573 
observed birds 30 1 10 6 17 64 
Incident rate (%) 2 1 9 1 2 2 

* Areas are shown in Figure El: CHAT is Chatham Rise, COOK is Cook Smit, P W S  is 
Puysegur, SUBA is sub-Antarctic, WCSI is west coast South Island. Nine tows were observed 
off the east coast of the Noah Island, and no seabirds were obsaved caught. 

t Percent observed tows with seabird capcap-. 

Table E3: Numbers of seabird taxa (male, female) observed caught during h o g  trawl operations, 
by hoki fishery area*, 200203. 

Seabird taxa CHAT COOK P W S  SUBA WCSI Total 

Salvin's albatross 19 (10,9) 1 (0,l) - - - 20 (10,lO) 
Wbitecapped albatross 1 (1,o) - - 1 (LO) 3 (1,~) 5 (3~) 

Noahem giant petrel 1 (OJ) - - - - 
- 

1 (071) 
Whitechirmed p e l  1 (OJ) - 2 (1,1) - 3(14 
Sooty shearwater 2 (Lo) - 6 (3,3) 2 (2,o) - 10 (7,3) 
Southern cape pigeon - - 1 (1,o) 1 (OJ) 1 (1,o) 3 (24 

Unidentified 
Total 

* Areas are shown in Figure El: CHAT is Chatham Rise, COOK is Cook Strait, P W S  is 
Puysegur, SUBA is sub-Antarctic, WCSI is west coast South Island Seabird identifications are 
unpublished from C. J. R Robedson (under contract to DOC), and scientific names are given in 
Table A5. 



APPENDIX E - continued 

Table E4: Total number of tows, number of obsewed tows, number of seabirds obsewed caught, 
mean catch rates (numbers of seabirds per tow), and estimated number of seabirds caught for the 
CHAT, COOK, and PUYS hoki fisheries, by month, season, and fishing year 200243. Note: 
estimates are given only where the observer coverage is over 10% in a stratum. 

Month 
CHAT 
October 
November 
December 
Jmuary 
February 
March 

April 
May 
June 
July 
August 
September 
October- 
September 

COOK* 
July 
August 
September 
July- 
September 

PWS' 
October 
November 
December 
Jlme 
July 
August 
September 
October- 
September 

Total % 
tows observed 

No. 
seabirds 

observed 

2 
24 
1 
0 
- 
- 
- 
1 
0 
1 
0 
1 

30 

0 
1 
0 

1 

9 
1 
0 
0 
- 
0 
0 

10 

Mean 
seabird 

catch rate 

0.035 
0.072 
0.004 
0.000 

- 
- 
- 

0.023 
0.000 
0.048 
0.000 
0.008 

0.034 

0.000 
0.010 
0.000 

0.007 

0.563 
0.125 
0.000 
0.000 

- 
0.000 
0.000 

0.185 

Standard 
error 

0.033 
0.034 
0.004 

- 
- 
- 
- 

0.023 
- 

0.047 
- 

0.008 

0.014 

- 
0.010 

- 

0.008 

0.336 
0.121 

- 
- 
- 
- 
- 

0.103 

* Another 1382 tows were made m COOK during 200243. These tom were spread reasonably evenly 
between October-June and were not observed. 

t During Ianuary-April another 27 tows were made in PWS, but there was no observer coverage. There 
was no effort in May. 



APPENDIX E - continued 

Table E5: Total number of tows, number of observed tows, number of seabirds observed caught, 
mean catch rates (numbers of seabirds per tow), and estimated number of seabirds caught for the 
SUBA and WCSI hold fisheries, by mouth, season, and fisbing year 200243. Note: estimates are 
given only where the observer coverage is over 10% in a stratum. 

Month 

SUBA 
October 
November 
December 
January 
February 
March 
April 
May 
June 
J ~ Y  
August 
Septeder 
October- 
September 

WCSI 
June 
J ~ Y  
August 
September 
June- 
September 

Total % 
tows observed 

No. 
seabirds 

observed 

0 
1 
1 
0 
0 
1 
2 
0 
1 
- 
0 
0 

6 

1 
4 
12 
0 

17 

Mean 
seabird 

catch rate 

0.000 
0.012 
0.009 
0.000 
0.000 
0.033 
0.095 
0.000 
0.008 

- 
0.000 
0.000 

0.010 

0.025 
0.011 
0.025 
0.000 

0.018 

Standard 
error 

- 
0.011 
0.009 

- 
- 

0.033 
0.093 

- 
0.008 

- 
- 
- 

0.005 

0.025 
O.GQ5 
0.009 

- 

0.005 

Total 
seabird 

estimate 

- 
7 
5 
- 
- 
- 
- 
- 
4 
- 
- 
- 

47 

- 
31 
78 
- 

130 



APPENDIX E - continued 

Figure El: Distribution and density of observed hoki trawl effort (number 
of tows in 0.1 degree cells), based on start of tow positions (left), and start 
positions of observed tows with seabird incidental captures (0 )  (right), for 
hoki fishery areas, 200203. 



APPENDIX E - continued 

F i r e  E2: Start positions of observed hoki tows that caught albatrossand petrel 
tax& 200M3. Refer to Figure El for distribution of observed effort by fleet. 



APPENDIX F: SQUID TRAWL FISHERY DATA, 2002-03 

Table F1: Summary of commercial and observed squid trawl effort by area*, 200203 

AKW CHAT ECSI PUK P W S  SQU6T STEW All 

No. vessels 3 13 22 13 18 28 3 1 44 
No. observedvessels ' 1 1 2 4 6 12 12 19 
% vessels observed 33 8 9 31 33 43 39 43 
Total no. tows 12 79 1415 236 1419 1467 3 271 8 087 
No. observed tows 4 1 50 20 3 10 420 499 1304 
% tows observed 33 1 4 ' 8 22 29 15 16 

* AKW is off the northem west coast of the North Island; CHAT is east oC and ECSI is west oC 
174" 30' E on the Chatham Rise; PUK is Pukaki Rise; SQU 6T is aromd the Auckland Islands; and 
STEW is off the StewarGSnares shelf. Effort made outside these areas includes: 42 tom by three 
vessels on the west coast of the South Island, 133 tows by three vessels m Cook Strait waters, and 13 
tows by t h e  vessels off the east coast of the Noah Island 

TableF2: Frequency of seabird captures in observed squid trawl fisheries, 2002-03. 

No. seabirds 
per tow 

Squid trawl fishery areas* All 
ECSI PUK PUYS S Q U m  STEW areas 

0 46 19 300 
1 3 0 9 
2 0 1 1 
3 0 0 0 
4 0 0 0 
5 0 0 0 
6 0 0 0 
7 0 0 0 
8 1 0 0 
9 0 0 0 

Observed tows 50 20 310 
Obsmred birds 11 2 11 
% observed tows with birds 8 5 3 

* See Table F1 for area dehitions. Obsemed effort not given in this table includes: four tows in 
May 2003 off the northwestem tip of the North Island, and one tow in CHAT in April 2003. Ten 
birds reported by observers are not included here because they were. not caught in fishing gear. 

Table F3: Numbers of seabird taxa* (males, females) observed caught during squid trawl 
operations, by squid fishery area, 2002-03. 

Seabird taxa ECSI PUK P W S  SQU6T STEW Total 
Albatrosses 
Buller's albatross - - 2 (1J) - 2 (2~0) 4 (34 - White-capped albatross . - 5 (22) 13 (7,4) 42 (26, 16) 60 (35.23) 
Petrels 
Whitechinnedpetrel - 2 (2.0) - 2 (1J) - - - - - 4 (3J) 
Whiteheaded petrel - l(1.0) 1 (1,O) 
Sooty shearwater - 1 (LO) 12 (11,l) 28 (21,4) 41 (333 

Unidentified 11 0 3 16 27 57 
Total seabirds 11 2 11 44 99 167 

* Seabird scientific names are given in Table A5. .Were the numbers of males and females do not 
equal the total, the remainder could not be sexed One seabird was returned &om STEW, but 
unable to be identified 



APPENDIX F - continued 

Table F4: Total number of tows, number of observed tows, number of seabirds observed caught, 
mean catch rates (numbers of seabirds per tow), and estimated number of seabirds caught for 
the main squid trawl fmheries, JanuaryJune 2003. 

Month 

ECSI 
January 
February 
March 
April 

May 
June 
JanuaryJune 

P W S  
Jaw 
February 
March 
April 
May 
June 
JanuaryJuoe 

SQU 6T 
January 
February 
March 
April 
May 
June 
JanuaryJune 

STEW 
January 
February 
March 
April 
May 
June 
JanuaryJune 

No. Mean 
Total seabirds seabii Standard 
tows % observed observed catchrate 

Total 
seabird 

estimate 

- 
- 
- 
- 
- 
- 
- 

- 
4 
15 
14 
- 
- 

50 

- 
13 

, 61 
49 
- 
- 

154 

137 
209 
96 
102 
69 
- 

637 

C.V. 

("/.I 

- 
- 
- 
- 
- 
- 
- 

- 
87 
42 
40 
- 
- 

28 

- 
65 
26 
19 
- 
- 

15 

50 
23 
27 
27 
49 
- 

15 



APPENDIX F - continued 

Figure F1: D i b u t i o n  and density of observed squid trawl effort 
(number of tows in 0.1 degree cells), based on start of tow positions 
(upper), and start positions of tows with seabird incidental capmes 
(0)  (lower), for the east coast South Island, Stewart-Snares shelf and 
Auckland Islands part of SQU 6T, 2002-03. 



APPENDIX F - continued 

C E D A Q H K R L P  

Vessel 

F C O B P N H D L S K M  

' Vessel 

O S E D C Q L F A K H N R B M  

Vessel 

Figure M: Number of observed tows (histogram) and mean number of seabirds per 
tow, with 95% confidence internals, for observed squid vessels in PWS, SQU 6T, 
and STEW, JanuaryJune 2003. 



APPENDIX F - continued 

50' 
Auckiand Islands @ Bullets albatross 

i White-capped albatross 

* White-chinned petrel 

Figure F3: Start positions of observed tows that caught albatross and petrel 
taxa, for observed southern squid trawls, 200M3. 



APPENDIX G: OTHER TRAWL TARGET FISHERIES SUMMARY, 2002-03 

Table GI: Number of observed seabirds (males, females) returned from observed trawls 
targeting species other than hold and squid, by target species* for 200243. 

Petrels 
Northern giant - - - - 

- - 
1(1,0) 1 (1,O) 

Wbite-chinned 1 (0,l) - l(1.0) 
- - 

2 (131) 
Sooty shearwater 3 (12) - 1 (1,0)+ - 4 (2.2) 
Diving peke1 - 1(1,0) - - - - 1(1,0) 

* See Table D2 fish target species codes and Table A5 for seabird scientific names. 
t These two seabirds were caught on the Chatham Rise; all other returns were from the shelf waters 

south of 47" S. 



APPENDIX H: SUMMARY DATA 

Table HI: Seabird taxa recorded for those seabirds returned from observed longline and trawl 
fishing operations, 1996-97 to 200203, by Fisheries Management Area @'MA)*. Species codes 
are given in Table A5 in Appendix A. 

Tuna longline 
FMA fisheries 
Albatross taxa 
FMA1 
FMA2 

FMA3 

FMA4 

-5 

FMA6 
FMA7 

Petrel tam 
FMA1 
FMA2 
FMA3 
FMA4 

FMA5 
FMA6 

FMA7 
FMA 10 

XAU, XBM, XCM, IaM, 
XSM, XWM 

XBP, XFS, XGF 
XNP, XBP, XGP, XWC, XFS 
XGP, XWC 

XGP, XWC, XWP 
mc 

Demersal longline Trawl 
fisheries? fisheries 

XSA 

XBM 

XSA 
XWM 
mM, XCM, XWM 
XSM, XBM, XCM, XWM 

XGP, XBS, XFS, Xn XFS, XSH 
XGP, XSH, XCP XFS, XSH 
XWC XGP, XSH, XWC, XNP 
XWC XNP, XGF, XWC, XSH, 

X P R  XCC, XGP 
XWC, XPV XWC, XFT, XSH, XCC 
XNP, XSP, XGP, XWC, XGP, XWC, XSH, XCP, 
XCC, XCP, XCA XDP, XCC, XPR, XWH 

XCP, m, xcc 

* FMA boundaries are shown in Figure HI. There were no seabirds retrrmed fiom FMA 8, FMA 9, 
or FMA 10. Species in bold were first reported for that area and method in 2002-03. 

t All petrels and shearwaters in FMA 1 were on snapper longlines and all those in FMA 2 were on 
bluenose longlines in 200041. 

I 
Figure HI: Fishery Management Areas of the New I Zealand 200 n. mile EEL 


