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TO ALL MEMBERS OF THE COMMISSION
AND THE SCIENTIFIC COMMITTEE

COMM CIRC 08/135 10 October 2008
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Notification for Scientific Research in 2008/09 — New Zealand

In accordance with Conservation Measure 24-01, Members are advised that New Zealand has
submitted a notification for scientific research in Subarea 88.1 (SSRUs 88.1B, 88.1C and, ice
permitting, 88.1G) over a three-year period starting in 2008/09, reviewed each year
(attached). The survey is designed to cover critical gaps in the knowledge of the life cycle of
Dissostichus mawsorin the Ross Sea; it is not aimed at determining toothfish abundance.
The survey will use a commercial fishing vessel to deploy longlines, trawls and other
sampling gear. The vessel is expected to take no more than 150 tonnes/year of Dissostichus
spp. The notification was received on 7 October 2008, and was submitted to WG-FSA (FSA-
08/62).

This notification falls under paragraph 3 of Conservation Measure 24-01 and Members’
attention is drawn to subparagraph 3(a). Comments on this proposal, including requests for
the Scientific Committee to review the research plan, should be lodged with the Secretariat
prior to SC-CAMLR-XXVII or provided directly to the Scientific Committee.

Dr D.G.M. Miller
Executive Secretary

Attch.




MINISTRY OF 19% Lambton Quay ¢ B4 44358000
Private Bag 18 901 ¥ B4 4477 9556

- FOREIGN AFFAIRS & TRADE

New Zealand

7 October 2008

Dr D G M Miller
Executive Secretary
CCAMLR

P O Box 213

North Hobart
Tasmania
AUSTRALIA

Dear Denzil

In accordance with Conservation Measure 24-01, New Zealand would like to
notify the Commission of its intention to conduct a mid-winter research voyage
to CCAMLR Subarea 88.1, starting in the winter of 2008/09.

New Zealand wishes to draw to the Commission’s attention that we have
submitted this proposal to WG-FSA for review. Dependent on that that review,
New Zealand may submit a revised notification. This research has been
notified ahead of the six month deadline (14 November 2008) to ensure an
opportunity for scientific review of the proposed survey prior to it being
conducted.

New Zealand also notes that in addition to the current requirements in
Conservation Measure 24-01, it is also able to comply with those proposed in
CCAMLR-XXVI/34 relating to reporting and the use of VMS.

Yours sincerely

Trevor Flgghes
New Zealand CCAMLR Commissioner



NOTIFICATION FOR FINFISH SURVEY IN ACCORDANCE WITH PARAGRAPH 3
OF CONSERVATION MEASURE 24-01

CCAMLR MEMBER

New Zealand

SURVEY DETAILS

It is proposed that a scientific research syvbe carried out in the austral winter in
CCAMLR SSRUs 88.1B, 88.1C and, ice permitting, 88.1G over a three year time series
starting in 2008/09, reviewed each year. The survey is designed to cover critical gaps in our
knowledge of D. mawsoni life cycle in the Ross, §as not aimed atletermining toothfish
abundance and is therefore not a random stratified survey. The specific research objectives
are:

1. Primary objectives
a. To investigate the spawning time and location of D. mawsoni in SSRUs 88.1B,
88.1C and 88.1G
b. To investigate the maturity status, hisigical characteristics of D. mawsoni in
SSRUs 88.1B and 88.1C in winter (expdcspawning season); to further refine
the developmental cycle of D. mawsoni
c. To investigate movement to / fronethpawning grounds and its timescale in
winter, which is expected to be spawning season
2. Secondary objectives:
a. To investigate the potential dispersion areas of eggs and larvae by studying the
characteristics of D. mawsonggs with regards to buoyancy
b. To determine trophic status and diet of toothfish and other species in the winter
c. To determine winter surface plankton assemblages south of New Zealand using a
Continuous Plankton Recorder (CPR)
d. To further inform Southern Oceans egstem models by collecting winter water
samples for nutrient analysis
e. To characterise acoustic backscatter of the area in winter
f. To gather further biological informatioon D. eleginoides in the Ross Sea area

See additional details in Appendix I.

SURVEY AREA/SUBAREA/DIVISION

88.1B, 88.1C, 88.1G (ice permitting)

Geographical Boundaries:

Latitudefrom 60°S to 70°S

Longitudefrom 170°E to 170°W

Is a map of area surveyed (preferablgliling bathymetry and positions of sampling
stations/hauls) appended to the formét® (see Appendix | Figure 2)

PROPOSED DATES OF SURVEY

between 2009 / 05 / 15 (Y/M/D)
and 2009 /08 / 31 (Y/M/D)



And same proposed timing in 2010 and 2011
CONTACTS

Name(s) and address of the chief scientisgsponsible for planning and coordinating the
research

Mr Neville Smith

New Zealand Ministry of Fisheries
105 The Terrace

Wellington

New Zealand

And

Dr Stuart Hanchet
NIWA

PO Box 893
Nelson

New Zealand

SCIENCE STAFF

Number of scientist4 (one CCAMLR observer, one NZ observer and two scierdisisjrew
22to be aboard the vessel

Is there opportunity for inviting scientists from other Membéfs®

If so, indicate a number of such scientistgart of the 4 scientists onboard)

DESCRIPTION OF VESSEL

Name of vesseban Aotea Il

Name and address of vessel owBanford Limited

22 Jelico Street, Auckland, New Zealand

Vessel type (dedicated research or chartered commercial @ssafercial vessel
Port of registratiouckland Registratiomumber63631

Radio call sigrzM2534 Overalllength46.5(m)

Tonnagel079 GRT

Equipment used for determining positdmndependenGPS systems (1 Furno and 1 JRC)
Fishing capacity (limited to scientific sahmg activities only or commercial capacityA
Fish processing capacity (if vessel type is commer2@5 tons GWTtonnes/day)
Fish storage capacity (if vessel type is commer&@$ ni frozen and 100 frmeal

DESCRIPTION OF FISHING GEAR TO BE USED

Trawl type (i.e. bottom, midwateNA

Mesh shape (i.e. diamond, squaaa)l mesh size in codend (M

Longline Mustad Autoline system using 11.5mm draged Weight (IW) longline with 15/0
hooks

Other sampling gear as plankton nets, QirBbes, water samplers, etc. (spec@pntinuous
Plankton Recorder, plankton nets



DESCRIPTION OF ACOUSTIC GEAR TO BE USED

Type Simrad ES60 Frequency8kHz

SURVEY DESIGN AND METHODS OF DATA ANALYSES

Survey design (random, semi-randoDgtailed in the appended application to conduct
scientific research (Appendix I)

Target speciePissostichus mawsoni

Stratification (if any) according to:

Depth zones (listNA

Fish density (listNA

Other (specifyExpected potential locations of spawning

Duration of standard sampling stas/hauls (preferably 30 mirylinimum soak time 20
hours subject to environmental conditions (ice, weather etc.,)

Proposed number of hauléinimum of three strata would surveyed with a minimum of 5
hauls per stratum (subject to ice conditions, weather, catch limits etc.,)

Proposed sample size (totalaximum150 tonnesper year (about 4600 fish), see the
appended application to conduwsatientific research for details

Proposed methods of survey data analyses §wept area method, acoustic survege
attached research proposal

DATA TO BE COLLECTED

Haul-by-haul catch and effort data in accordance with CCAMLR Form C4 for reporting
results of fishing for research purposBsssostichus spp.

Fine-scale biological data in accordance with CCAMLR Forms B1, B2 anBB3:

Other data (as applicable):

e Between 50 and 100 Dissostichus spgr. get analysed for length, weight, gonad
weight and maturity status, proportional to the species catches.

e Gonad samples of up to 100 female and 10 rBé&ssostichus spp. per stratum will
be collected for histology work, 6 individuals of each sex per 5cm bin (additional
samples if opportunity arises).

e The entire gonad of up to 50 female and 25 male D. mawsoni from throughout the
range of fish weights will be collected feccundity work (expected range 15-55 kg).

e Samples of liver, muscle and cartilage tissue of up to 50 representative fish of the key
species encountered will be collectedtfophic studies (stable isotope work).

e The stomach contents of up to 200 representative Dissostichus spp. and 50 of every
other key fish species will be retained (including those fish sampled for trophic
studies to allow for cross-comparison).

e All squid beaks retained for further analysis.

e Minimum deployment of the plankton net every two sets throughout the voyage.

e Minimum 10 egg buoyancy experimentsotighout the voyage if running ripe fish
available or eggs caught in plankton net sets.

e Bycatch sampling as per Conservatiddeasure 24-01, including skates and

macrourids.

Continuous Plankton Recorder en route to and back from the fishing grounds.
Water samples collected foutrient analysis to be included in ecosystem models.
Acoustics data collected during the entire duration of the trip.

3 Dissostichus spp. tagged per tonne (pro rata per species)

1in 4 skates caught tagged



APPENDIX | — Detailed Research Proposal

Application to undertake winter scientific research in CCAMLR Subarea 88.1
(SSRUs 88.1B, 88.1C, and 88.1G) in the 2008/09 season

New Zealand

Abstract

New Zealand proposes to conduct a scientific research survey during the austral winter in
CCAMLR SSRUs 88.1B, 88.1C and, ice permittiB§,1G in 2008/09, as the first in a three
year time series. The proposal is for a targ&iadline survey designed to cover critical gaps

in the knowledge of the life cycle @. mawsoniin the Ross Sea by collecting biological
samples from a broad spread of location®serthe northern Ross Sea during the austral
winter. The survey is designed to collect information that should assist in the understanding of
the early life history and reproduction Dissostichus mawsorin the Ross Sea region. In
addition, tag data collected will give additad information on the spawning movements of
matureD. mawsoni The results of the research will lead to improved estimates of length/age
of maturity, proportion mature that spawand contribute to an improved understanding of
the Ross Se®. mawsonistock structure. Data collected during the survey will provide
information that is likely to dirdgty influence future assessments Df mawsoni The
proposed research is in accordance witingervation Measures 24-01, 33-03, 41-01 and
41-09.

1. Introduction

The exploratory toothfish longline fishery @CAMLR SSRUs 88.1 and 88.2 was initiated by
a single New Zealand vessel in 1997/98. Thhdry developed slowly until 2003/04 with the
full catch limit taken from 2004/05 (Hanchet et al. 2007b). Catch limits have been Bet for
mawsoniin the Ross Sea since 1997. Since 2005Iimi has been based on a single area
homogenous stock assessment model (Dunn Echiet 2007) implemented in CASAL (Bull
et al. 2005)

Although we have a reasonahlaederstanding of the fishery, knowledge of the spawning
behaviour and early life history are still incomtple (Hanchet et al. 2007a and references
within). Information on the stock structure obthfish and the length/age at maturity remains
highly uncertain. Changes in assumptions of thereaof the stock structure, age/length of
maturation, and spawning proportion will impact on the estimates of yield from the current
assessment model (Dunn & Hanchet 2007). The gexgbsurvey will allow collection of data

to test current hypotheses about the stock strecage/length at maturity, and spawning of

D. mawsoni by accessing areas during the periods that are not covered by the exploratory
fishery. This type of research is supported by the Scientific Committee (SC-CCAMLR XXVI,
2007, paragraph 4.48).

We propose to collect information to allowettesting of the following scientific hypotheses:

e Antarctic toothfish in the Ross Sea spaim the northern areas between May and
August, and that all fish present in that area at that time are mature;

e At the time of spawning, Antarctic tootbh present elevated gonadosomatic indexes
(GSI) of between 30-40%. Females still present eggs at two stages of development,
with one batch being prepared for a sedpuent spawning. Spent females have low
residual GSI levels; and



e The Antarctic toothfish population in the northern area of the Ross Sea is a resident
population, i.e. those fish spawning in the winter are also present in the summer
fishery and both are vulnerable to fishing to a similar degree. The tag recovery rate
will be similar to the recovery rate in the summer fishery, and no tags from fish
tagged on the slope or shelf will be recovered.

2. Research rationale

Hanchet et al (2007a) rewved existing knowledge ob. mawsonibiology. They coupled

that knowledge with ocean circulationgoedict where larvae and juvenile mawsonimight

be distributed. The current hypothesis suggsgwning occurs on ridges and banks to the
north of the Ross Sea during the austral winter (June to October). Depending on the buoyancy
of the eggs and the exact spawning location, tsosleow eggs might be retained within the
Ross Sea region through entrainment in one of the two main gyres. One gyre would entrain
eggs and larvae onto the Antarctic coast in S38.2, whilst the other would entrain eggs

and larvae on to the Antarctic coast to thesivwof the Ross Sea in SSRUs 881D and 88.1F
(Hanchet et al. 2007a). We note thathomawsonieggs or larvae have ever been captured

in the Ross Sea.

The precise timing and location of spawning is not known, but it is expected to occur during
the austral winter, some months after thedigthas ended. Only two running ripe fem@le
mawsonihave been caught to date (Fenaughty 2@0@)there is considerable uncertainty in
the maturity status of toothfish, both maszopically (e.g. Patchell 2001) and histologically
(Livingston & Grimes 2005). The present survey proposes to sample at a periodwhen
mawsoniare expected to be spawning, and colilefcirmation on spawning time and location,
maturity status, and the histological chaeristics of mature/spawning toothfish.

The buoyancy ofD. mawsonieggs is also unknown (Hanchet et al. 2007a). This is an
important consideration in thegg and larval circulation model, as the depth in the water
column affects the resulting entrainment andssgjent distribution of the eggs and larvae.
Information gathered by sampleswd allow improved understanding bf mawsonistock
structure in the area. We propose to contbuclyancy experiments bgrtilising running ripe
females at sea and from naturally fertilidedmawsonieggs and larvae caught in plankton
nets.

Information on the proportion of fish spawning eaelar and their length/age at maturity is
poor. Changes in assumptions of proportion spagviaind/or age/length of maturation will
impact on the estimates of yield from theremt assessment model (Dunn & Hanchet 2007).
The current tag recapture programme shows izt toothfish are recaptured in locations
near where they were tagged, with a small number of fish carrying out long distance
movements. We propose to tag fish at a time and location when they are spawning, so-as
movements from the spawning grounds can beitared in future years by the commercial
fishery. In addition, all fish captured will beasmed for tags and the collection of information

that may assist in developing movement hypotheses of mature toothfish to and from the
spawning grounds.

Some indirect data on toothfish movements hewme from stable isotope data (Bury et al.
2008). They suggested thBt mawsonicaught on the slope and in the north had similar
carbon isotope signatures. This was in contratitéo typical prey that had a higher isotopic
carbon signature in the north. The authors concludedthatawsonwere probably feeding
on the slope, and were unlikely to spend longquriof time in the north. This conclusion
would also explain the emaciated state of taskhin the north compared to that of fish
caught further south (Fenaughty 2006).



We propose to collect samples@f mawsonimuscle, liver, and cartilage so-as to further the
isotopic work carried out by Bury et al. (2008). Bycatch species will also be sampled to
collect information to improve knowledge of trophic feeding at this time of year. In addition,
stomachs containing food from toothfish and otkey fish species will be retained for later
analysis.

We propose to use a Continuous Plankton Recorder (CPR), deployed en route to and from
the fishing grounds, with acoustic backscatterdmorded at all times. The CPR will allow

the investigation of winter surface plankton assemblages south of New Zealand and will
provide a complement to such deploymentt thave already occurred in the summer on the

NZ research vessel Tangaroa (e.g. Hanchet &08B). Acoustic data will also be recorded
during the sampling and the results compacesummer acoustics recorded by New Zealand
vessels during the usual commercial fishery (e.g. O'Driscoll 2006). Water samples will be
collected for nutrient analysis.

This research is also an ideal oppaity to gather critical information oD. eleginoidesn
the Ross Sea area, of which not much is kndiis.proposed data be collected in proportion
to theDissostichuspecies caught.

Therefore, the specific research objectives are:

1. Primary objectives
a. To investigate the spawning time and locatio®ofmawsonin SSRUs 88.1B, 88.1C
and 88.1G
b. To investigate the maturity status, histological characteristic®.omawsoniin
SSRUs 88.1B and 88.1C in winter (expected spawning season); to further refine the
developmental cycle dd. mawsoni
c. To investigate movement to / from the spawning grounds and its timescale in winter,
which is expected to be spawning season
2. Secondary objectives:
a. To investigate the potential dispersion areas of eggs and larvae by studying the
characteristics dD. mawsoniggs with regards to buoyancy
b. To determine trophic status and diet of toothfish and other species in the winter
c. To determine winter surface plankton assemblages south of New Zealand using a
Continuous Plankton Recorder (CPR)
d. To further inform Southern Oceans ecosystem models by collecting winter water
samples for nutrient analysis
e. To characterise acoustic backscatter of the area in winter
To gather further biological information @h eleginoidesn the Ross Sea area

.

3. Research proposal
3.1 Timing of the research

The timing and location dd. mawsonispawning in the Ross Sea is not known, but it is likely

to be sometime between May and Augustsimarobably between June and July, on the
northern hills (Hanchet et al. 2007a). To dalbe, exploratory fishery has not sampled those
areas of the Ross Sea at times when spsyvmay be happening. Current commercial
constraints on catches and timing of the commercial fishing season mean that such sampling
is highly unlikely to happen without a dedicated research voyage.

We propose to sample the northern areas of the Ross Sea during the period between mid-May
and mid-September. Further, we recommend that this survey be the first of a three year time
series as the exact timing of spawning might not be determined precisely in the first year. A



three-year series is also recommended so-as to allow coverage of all areas where spawning
might occur, and to allow for different ice condits in the three years. It will also allow for

an investigation of the potential changesawning behaviour between years, estimation of

the proportion spawning in the north, and ¢écapture adequate numbers of tagged fish for
gquantitative analyses.

3.2 Location of sampling

The exact sampling locations in SSRU 88.1 dépend on the ice conditions at the time, but
we propose to begin sampling as far south as possible and then work back to more northerly
regions as ice coverage permits.

The research is aimed at obtaining informatmaddress critical gaps in the knowledgéof
mawsonilife cycle in the Ross Sea. Set locatiavif be targeted at areas and features that
might be locations of spawning f@ mawsoni The study area is split into seven strata
(Figure 1) in order to both spread the reseaftbrt and tagging, and to cover as wide an

area as plausible to locate areas where spawning might take place. These strata are based on
topographic features and locations of historic fishing success, and consist of two strata in
88.1B, three in 88.1C and two in 88.1G (Figure 2).

A key area of interest is Long Ridge, whisha 110km long underwater feature at about 66—
67°S in SSRU 88.1C. This feature has beslnefil by both New Zealand and other vessels in
previous years between December and March. We also intend to sample adjacent features in
SSRUs 88.1B and 88.1C, as well as in SSRU 88id&spermitting), to collect information to
improve the understanding of the spawning dyrmanacross the northern area. Distribution of
catches in those areas, over the entire fleettamthistory of the fishery, are shown in Figure

1. It is plausible that the majority of fish these areas will be spawning at this time of year
(Mormede et al. 2008, in press).

However, it likely that the ice will hinder acee# at least some of these areas during the
sampling period. Past ice coverage is depiatefligure 3. It shows accessing the areas of
interest during the months between June anguAt will be a challenge because not all areas
are free from ice in any year. Wever, we expect that the survey will be able to sample at
least three of those seven strata, and furdeah stratum will be sampled with a minimum of
5 sets.

Fishing will be subject to conditions at the ¢éirauch as ice and weather. However, in order

for this survey catch and effort data to dmmpared with commercial fishery data-sets the
fishing will be conducted in a maer as similar as possible to the typical fishery practice in
that area. We propose to set longlines with between 4000 — 5000 hooks, with a typical soak
time of 20 hours and use gear deployment, recoandyuse that is as close to that which is
typical of the fishery in that area. New Zealand vessels have so far contributed to about 30%
of the total effort in SSRU 88.1B, and just over 50% of the total effort in SSRUs 88.1C and
88.1G, and these data provide a good basis for comparison with the proposed winter research
survey.

3.3 Catch allowances

We propose that an allowance of 150 tonnesDisostichusspp. be allocated for the
research, corresponding to approximately 4600 fish. (Note that median welRjeso$tichus
spp in the northern SSRUs is about 32.7 Kbhis allowance was based on the following
requirements:



¢ Investigation of spawning timing and location: One aim of this research is to find
spawning aggregations of large toothfish. If these aggregations are found then large
catches might be achieved per set. Previalsrg experience in the area has shown that
most areas produce a di@n catch of 1.2 tonne per sbut some areas have produced
median catch per set of up to 10 tonitEgyure 4). A small catch allowance would
potentially only allow for a single set if loeat within a spawning aggregation or area of
dense fish.

e Investigation of spawning characteristics amturity cycle: An appropriate target
sample size for length at maturity is 6 figér length bin for each stratum sampled. Five-
cm length bins will be sufficient to generatsolution in the length at maturity curve,
giving 18 length bins between 90 and 175 cmsaple size of 6 fish per bin is an
appropriate number so-as to provide suitadémates of the proportions mature within
each size-bin. It will also be important to determine if smaller fish in the north are also
mature, so the sampling will need to obtsamples from all small fish. Further, because
fish sampled at the tails of the length distribution are less common, obtaining 6 fish from
each length bin will be constrained by the sestlproportion of fish in the length bins to
be sampled. Analysis of the Scientific Observer data from 2008 showed that the 90-95 cm
bin contained 1% of the observed catch. Hence collecting 6 fish of this size will require
about 600 fish to be sampled. Becaused®®5 cm length bin is 54% female, the total
estimated number needed is ~1100 fish per stratum. For large fish, 1% of the catch was
between 175 and 180cm, but the sex ratio for these fish was 100% female, so the upper
end of the size distribution is less constrained by the sample size. Sampling the minimum
of three strata would require ~3300 fish. At 32.7 kg average weight, the catch for this
segment of sample collection would be ~11énd five strata would be ~180 t.

¢ Investigation of movement: The hypothesis tested is that the populatissafstichus
spp. present in the north in winter is theme as the population present in the summer.
Tag recaptures and numbers of fish scdnne€007 and 2008 in SSRUs 88.1B and 88.1C
were used to calculate the required numtfefish scanned in the research to allow a
reasonable estimation of movement. Only 3 tags were recovered in 2008 in SSRU 88.1B
and therefore it is expected that only a couple will be recovered during winter sampling.
In SSRU 88.1C, we estimate that about 3D@sostichuspp. would need to be scanned
in order to recover about 9 tags (9@¥%nfidence interval 4-15), a lower bound on the
number of tags that may provide useful information.

e Logistical constraints for carrying out the proposed research: No other fishing grounds are
open in the vicinity of the research ardaring the sampling period. The survey will
require seven days steaming to get te tbsearch grounds and another seven days
steaming back to port. A minimum of five sets will be carried out per stratum in an area at
a time that has not been fished before, wildprobably entail one set per day to reduce
the risk of gear loss or unexpectediigh catches. The minimum expected sea time
required for the survey will thus be betwegd and 45 days in order to cover between
three to five strata. Due to the winter conditions, probable ice cover and difficult fishery
conditions, it is also expected that the fishing operation will be slower and more difficult
than the equivalent summer fishing in the ak¥e.also note that the survey would not be
independently funded.

We will attempt to sample a minimum of & out of the seven proposed strata during the
research, with at least five sets per stratum (weather and ice permitting). To ensure good
coverage of the grounds the vessel will leawtratum once a catch of 60 t has been reached
from that stratum. We note that as the propcsadey is scheduled for between May and
August (i.e., after the usual commercial fishery has finished), it will be necessary to set aside



an appropriatdissostichusssp. catch allocation and appropriate bycatch allocations, as per
CM 24-01.

3.4 Biological data collected

Because a key focus of this research is torgete the spawning condition of toothfish, we
propose to increase the number of toothfish mmeakper set from the current 35 fish per set
to a minimum of 50 and an ideal of 100 fish pet. Note that it may be logistically difficult

to always sample 100 fish per set given the large size and weiBhinedwsoniencountered

in these SSRUs. All fish will be randomly selegtegtasured, weighed, sexed, maturity status
collected and gonad weighed. Following Comaéon Measure 24-01 paragraph 4, these data
will be reported to CCAMLR on a set by set basis.

Samples oDissostichuspp. gonads will be collected for histological analyses; entire gonads
will be collected for fecundity analyses; andangdes of liver, muscle, and cartilage tissue for
trophic work will be collected. Samples of tigsaf other key fish and squid species caught
will also be collected for trophic work (specifically. mawsoni, D. eleginoides, Antimora
rostrata, Chionbathyscus deweitti, Muneolepis microps, Macrorus whitspniStomach
contents of toothfish and other key fishesjgs caught will be sampled, and included as a
subset of the trophic work samples in ordefin& trophic level with stomach contents. All
squid beaks will be retained. It is possible ttifferent squid species might be caught in that
area in winter compared with the summer Ross Sea fishery. Two of thardrdzientists will

be dedicated to fish measurement and sampling in addition to the Scientific Observers.

It is intended that vertical tows will be madsing plankton nets in an attempt to capfre
mawsonieggs and larvae. The net will be attachethe longline down line and deployed on

at least every other set in an attempt to capture any available spawned eggs and possibly
larvae. If eggs are caught buoyancy experisavitl be carried out prior to preserving the
sample for further identification and analyses (see below).

When gravid females and ripe males are cgughiilised egg buoyancy experiments will be
conducted. This will involve fertilising eggs frorunning ripe female with milt from running
ripe males. Once fertilised the eggs wouldpbeced in cylinders for measuring buoyancy
following the methods of Robertson (198ahd Stenevik (2008). Successful buoyancy
experiments should be carried on for as long@ssible to investigate potential changes in
egg buoyancy through egg development.

It is also planned to deploy a ContinuousnRtan Recorder (CPR) in transit to and from the
Ross Sea. This would be the first time that &CRd been deployed in the winter months in

the Ross Sea region and would provide the first data on winter plankton assemblages in the
area (G. Hosie, AAD, pers. comm.). Watemples will also be collected for nutrient
analysis.

All appropriate Conservation Measures will be exved, and in particular with regards to
VME and “Year of the Skate” protocols.

The specific data collected will be as follows:

e At least 50Dissostichusspp. per set analysed for length, weight, gonad weight and
maturity status, proportional to the specieshas (with more sampled where possible)

e Gonad samples of up to 100 female and 100 &sostichusspp. per stratum will be
collected for histology work, 6 individuals efich sex per 5cm bin (additional samples if
opportunity arises).



e The entire gonad of up to 50 female and 25 rBalenawsonifrom throughout the range
of fish weights will be collected for fecundity work (expected range 15-55 kg).

e Samples of liver, muscle and cartilage tissue of up to 50 representative fish of the key
species encountered will be collected for trophic studies (stable isotope work).

e The stomach contents of up to 200 represent&lissostichuspp. and 50 of every other
key fish species will be retained (includittpse fish sampled for trophic studies to allow
for cross-comparison).

e All squid beaks retained for further analysis.

¢ Minimum deployment of the plankton net every two sets throughout the voyage.

Minimum 10 egg buoyancy experiments throughout the voyage if running ripe fish

available or eggs caught in plankton net sets.

e Bycatch sampling as per Conservation Measure 24-01, including skates and macrourids.
e Continuous Plankton Recorder en route to and back from the fishing grounds.

e Water samples collected for nutrient analysis to be included in ecosystem models.

e Acoustics data collected during the entire duration of the trip.

3.5 Tagging

Particular attention will be given to scangifor tagged toothfish. The number of tags
recovered will help determining the nature of Bissostichuspp. population in the northern
Ross Sea, including the proportion that may be resident, and the nature of any winter
spawning migrations. Based on the number of recaptured tad3. imawsoniin SSRUs

88.1B and 88.1C in 2008, the expected numhkE tags for give numbers scanned were
calculated assuming a simple binomial samptigjribution (Figure 5). Tag recovery rates

for 2007 yielded similar results. These calculations suggest that aboutD30®@wsoni

would need to be scanned in SSRU 88.1C alone in order to recover 9 tags (90% C.l.s 4-15).

Because this research is a unique opportunity to addisssstichusspp during spawning
season, we propose to tag a minimum of three fish per tonne caught, an®itsstagichus
spp proportional to the species caught. Further, if tBtslsostichusspp. catch is above 70
tonnes, then the rate will be increased to a mmimn of four fish per tonne. In addition, if
funding is available, we propose to deploy arahtags on selected toothfish to investigate
movements of fish in relation to temperature and depth.

Starry skates will be tagged at a rate of one in four.

3.6 Review

We propose that this research be carried oatyeyear for a period of three years. A full
research report will be provided to WG-FSAGgtober 2009, where the research programme
will be thoroughly reviewed. Subsequent surveys will be revised accordingly, with the
potential for further development in the secardl third years based on the results of the
previous years sampling and the review.
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Figure 1: D. mawsoni catches in SSRUs 88.1B, C and G tonnes summed over the entire fishery
(1999-2008)
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Figure 2: Proposed strata for the research expement: 2 in 88.1B, 3 in 88.1C and 2 in 88.1G,
strata numbered from St1 to St7.
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Figure 3: Ice coverage in the

Ross Sea in the firsveek of each month of interest from 2006 to
2008 (courtesy of NOAA Nationallce Centre). White: ice free,blue: < 1/10, geen: 1-2 tenth,
yellow: 4-6 tenth, orange 7-8 tenth, red: 9-10m¢h, dark grey: fast ice, light grey: ice shelf.
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Figure 4: Median catch ofD. mawsoni per set over the life of the fiskry in tonnes in the proposed
sampling areas.
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Figure 5: Expected numbers of taggecovered based on the number obissostichus mawsoni
scanned based on the 2008 tag data, with @0confidence interval. Blue is for 88.1B and
black/grey for 88.1C. The red lire is the target number of tags recovered for meaningful results.
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