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NOTIFICATION FOR SCIENTIFIC RESEARCH IN
2012/13 AND 2013/14

PROPOSAL TO CONTINUE THE TIME SERIES OF CCAMLR SPONSORED
RESEARCH SURVEYS TO MONITOR ABUNDANCE OF PRE-RECRUIT
ANTARCT TOOTHFISH IN THE SOUTHERN ROSS SEA IN 2013

New Zealand



1. MAIN OBJECTIVE

The objective of the survelfme seriesis to provide a time series of relative abundance
indices of prerecruit Antarctic toothfish in the Ross Sea regimn

0] detect changes in relative abundance of recruitment onerand
(ii) estimate variabilityandautocorrelation in recruitment.

The objectives of this second survey of the time series are as follows:

0] To carry out the second of a time series of longline surveys to monitoequret
(<110cm TL) toothfish in thesouth of SSRUs 881.J and 881.L in the southern
Ross SeéStrata A12C12)using standardised gear in a standardised manner

(ii) To carry outadditional experimental stations in adjacent areas to identify dreas o
high prerecruit abundance which could potentially be includedadditional
stratain future annuasurveys.

At its 2010 meeting the Scientific Committee noted that thearekeand assessment work in
Subarea 88.1 and SSRU 88.2E on the distribution, abundance and demography of Antarctic
toothfish O. mawsoni) had led to an estimate of the fisheries potential yield, and allowed the
CCAMLR Scientific Committee to formulate and provide advice to the Commission
appropriate harvest levels and other aspects of conservation over the laseaigh(S€
CAMLR-XXIX, para. 3.129). Although robust stock assessments are now available, there is
still uncertainty over key aspects of Antarctic toothfish reproductiveamycs, including
recruitment variability, recruitment autocorrelation, and the value of i stcruitment
relationship steepness parameter.

At its 2011 meeting, the Scientific Committee agreed that a time serieslatifvere
recruitments from a wellesigned survey could be a useful input into the Ross Sea stock
assessment model and endorsedoagsal to carry out this work once the fishery had closed
at the end of the 2011/12 sead@CCAMLR-XXX). The first survey was successfully
completedin February 2012 and the results presented to the 2012 meeting «38AMG
(Hanchet et al. 2012a).

A proposal for the seconglirveyin the time seriewasalsopresented to the 2012 meeting of
WG-SAM (Hanchet et al. 2012bThe working group supported the proposed design of the
repeat survey in 2013 (WGSAM report 2012, paragraph 4.22). We present hereotimeaf
notification for this research survey in accordance with Conservatiosuvte2401, using

the prescribed Format 2.

2. FISHERY OPERATIONS
(a) Fishing Member:

a. New Zealand

(b) Vessel details

a. Vessel name: San Aotea |l

b. Vessel owner Sanford Limited

c. Vessétype Commercial vessel
d. Port of registration:  Auckland

e. Registration number: 63631

f. Radio call sign ZM2534

g. Overall length 46.5m

h. Tonnage 1079 GRT
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i. Position determinationTwo independent GPS systems (FurndRC)
j- Fishing capacity NA
k. Processing camaty:  20-25 tons GWT tonnes/day
l.  Fish sorage capacity 565 ni frozen and 100 fmeal
(c) Target species
a. Dissostichus mawsoni

(d) Fishing gear to be used
a. Longline type:Mustad Autoline system using 11.5mm Integrated Weight
(IW) longline with 15/0 hooks
b. Other samling gear Continuous Plankton Recorder
c. Acoustic gear: Simrad ES60, 38 kHz

(e) Fishing regions
a. SSRUs 88.1J, 88.1L, 88.1K (ice permitting)
b. Latitude from ~75°S to 78°%ongitude from ~Z0°E to 178W

(f) Estimated dates of entering & leaving Convention Area
a. The wessel will conduct the research survey aiftdras participated in the
exploratory fishery in Subarea 8§(ile., it will start oncethe main Subarea
88.1 fishery is closedY he surveys expected to run for2 weeks.
b. Therefore the vessel is expectedanter the Convention area on around 1
December and to leave on around 1 March.

3. SURVEY DESIGN, DATA COLLECTION AND ANALYSIS
(@) Research survey design
Stratification and maps

The first survey found highest catch ratés70-110 cm TLtoothfish (definedhere agre-

recruit toothfish)in the two core stratdA12 and B12)as well as in the 56600 m depth
stratum(C12) (Hanchet et al. 20&2 It is therefore proposkthat the surveygontinue tobe

primarily targeted at fish of this size rangeahesethreestratain the southern Ross Sea.

Although the optimum depthange for sampling preecruit toothfishhas been established
there is still some uncertainty over thal extent of their distribution in the southern Ross
Sea Hanchet et al. (2012b) consigtd various locations for these experimental stations and
concluded that the Glom#&hallenger trough was the best area for assigning,thadthat
theyshould be carried out in water deeper than 500 m.

This proposed design for the 2013 survey was wsedoby WGSAM at its 2012 meeting
(WG-SAM 2012 Report, paragraph 4.22). Tive strata to be surveyed have been designated
Al12, B12, C12, F13 and G13 and are showfigure1l. Note that if the vessel is unable to
carry out the experimental stations e GlomarChallenger Trough due to ice conditions
then it will carry out these stations in the area of deep water todatie of stratum Al2
instead(stratum H13)Note that the stratum boundaries used for the initial 2012 survey hav
been modified slightly to better align with the location of theeeoligthe ice sheet, the depth
contours, and the SSRU management boundaries.
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Figure 1. Location of the three core strata (A12, B12, C12) and experimental stta (F13 and

G13) and associated random station positions for the 2013 precruit survey. Also shown are the
stratum boundaries for D12 and E12 (surveyed in 2012) and H13 (a contingency for survegiin

2013 if ice precludes sampling in F13 and G13).

Sample size required

Hanchet et al. (2011a, b) used historical catch data to determine the rafridregline sets
required for each of the survey strata to achieve a target cl0%fGiven thata c.v.of 9%

was achieved with the 2012 survey design, a similar sample size has been adopted for the
2013 surveyin the A12, B12 and C12 strafdable 1). It is proposed that an additional 10
experimental sets are made in stratum F13 and an additional 5 experimental satarn st
G13, making 65 sets in alihich is tle same number of sets that wasposed in 2012.

Table 1: Stratum details, planned number of stations, median (and interquartile rangeof catch
rates (kg / 1000 hooks) of all fistin strata A12-C12 from the 2012survey. ! Catch rates in strata
F13, G13, and H13are only approximate Nominal catch based on 4600 hooks per set and CPUE.

CPUE Nominal catch (t)
kg/1000 hooks

Stratum Area Depth range Number 25-75% Based on Based on
name (km?) (m) of sets Median range median  25-75%
Al12 6632 600-800 15 149  90-192 11 6-13
B12 13921 600-800 26 113  81-142 14 10-17
Ci12 3061 500-600 9 192 153-237 8 6-10
F13 5657 500-800 10 100 50-150 5 2-7
G13' 2970 500-800 5 100 50-150 2 1-3
H13 8401 500-600 15 100 50-150 7 3-10
Total 65 39 26-50



Vessel and fishing gear standardisation

To develop a time series of relative abundance indices it is criticahihdishing gear and
other aspects of the survey are standardised between years.

The New Zealand flagged longline vessel 8n Aotea Il will againbe used for theurvey.
The standard fishing gear used by New Zealand autolasatescribed by Fenaughty (2008)
will be used for the research. Integrated weighted line (IWL) will be usedlflines— this

has ca. 50 g of lead weight per metre of backbone. The hooks and snoods will be tspaced a
1.4m intervals and connected to rotors and swivels that are pertiyaatached to the
backbone (see Fenaughty 2008, Figure 1). The snoods will bd@D&nm long. The hooks
used will be standardised to 15 /O EZ-Baiter hodk&se hooks have been proven capable of
catching toothfish of the target length when fish are availdde¢het et al. 20 Hooks

will be baited with squid bait using an automatic baiting machlie % baited hooks
averaged 91% (range /%) duringthe 2012 survey, and this will be closely monitored
during the 2013 survey to ensure standardisation within and between surveys.

All aspects of the survey design will be identical to that usethie 2012 survey. Following
Hanchet et al. (2011)tast mints for the setsvere randomly generated using the NIWA
random station programmwijth a minimum separation of 12 kbetween sets. The sets will
ideally bemadealong the depth contour but weather and/or ice conditions may mean this is
not possible. Therder of priority for the survey will bA12, B12, C12, F13, and G1Bhere

will be a target soak time df8 hours with a range of + 6 hours subject to environmental
conditions (ice, weather etc.,) and operational requireméiitssets will comprise4600
hooks per set. Withraaveragesoak time of 18 hours and lsm&omprisingd600 hooks it is
anticipated thasix lines will be set in the random locations over ed6Hour period.The
survey is estimated to takbout 16 days fishing time.

Tagging

Fish will be tagged at aate ofat leastfive fish per tonne caugtibllowing Hanchet et al.
(2012a) Based on a mean fish weight of abodtky in these strata, thiwill equate to
tagging and releasing every8fish. Whilst making every effort to achieeehigh tagging
overlap statistic, the sampling of the targeted size ranfj@O(cm) for otoliths will take
priority.

(b)  Data collection

It is proposed to measure, weigh and determef all toothfish per set and collegp to 20
otoliths per set. Although the otoliths will be randomly sampled across theziiliasige of
fish caught, a minimum of 10 pairs of otoliths (five males and five femaias) éach 1 cm
length class between 50 andOlcm will be collected. Thislonewill require hological

sampling of at leastd® fish fromthe survey area

Samples of toothfish gonads from a range of fish lengths will be collected folobisab
analyses. Samples of muscle tissue for toothfish and other key prey speciesdnclud
Channichthyiids and Notobeniids will be collected for stable isotope studies. The stomach
contents from up to 200 toothfish and 50 of every other key fish species willdieedet
(focusing on those fish sampled for trophic studies to allow for -casparison).

(c) Method for data analysis

The data will be analysed in a similar way to a trawl survey except that the “area swept” (or
attraction distance) will be assumed constant between sets. The entire cabehweighed
from each set. Mean catch rates from stAta—-C12will be calculated and used to estimate
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the relative abundance (and c.of) toothfish in the survey area. Catch rates will also be
analysed for the other strata to determpa¢ential additional strata for sampling future
surveys.

Sex specific agéength keys will be developed ftre combined strata AXZ12 At least 500
otoliths will be read in accordance with the protocols developed by Horn (2683utton &
Horn (2010). The agkngth key will then be applied to the scaled length frequency
distributions, which will then beusedto produce proporticatage distributions for the
survey area using the NIWA catelrage software (Bull & Dunn 2002). This software also
produces c.v.s for numbers of fish at each age that incorporate the variandeofiothe
lengthfrequency data and the algmgth key using a bootstrapping procedure.

(d) How and when will the data meet the objectives of the research

It is anticipated that it will take-% years before sufficient data are available to reliably
estimate vaability and autocorrelation in recruitmentt is likely to take at least 5 years
before we can be confident that the sungan be used to detect changes in relative
abundance of recruitment over time

4. PROPOSED CATCH LIMITS
(a) Proposed catch limits and justification

At its 2011 meeting the Scientific Committee recommended thaeésearclcatch of 80 t
which would nominally cover the first two surveys, be set aside froraah#&-412 catch limit

on the shelf to allow the pirecruit survey to be conducténmediately following the closure

of the fishery in Subarea 88.1 (SXZAMLR-XXX, paras 3.1743.175).1t further noted that

the survey should be restricted to 65 sets and that gear sliasatlan was a critical factor in

the implementation of the surveyhigh was easiest to achieve by using the same vessel
between years. The Commission endorseid #dvice and encouraged the Scientific
Committee to consider the requirements for extending theeprait survey beyond 2012/13

to achieve greater benefit fraims research (CCAMLRXXX, paras 11.14-15).

The total catch from 59 sets in the 2012-meruit survey was 30.9(Hanchet et al. 20

It is anticipatel that thecatch from 65 sets during the 2013 survey will be less than 50 t
(Tablel). Thereforethereshould be sufficient catch remaining from the original allocation

80 tto allowthe 2013 survey to take place under the existing provisions.

We suggest that a rollingatch allocation of 80 tspread across every two yearsuld
alleviatethe prdolem of catch allocatiarThus, under this scenario, a catch of 30.9 t would be
set aside from the 2013 shelf catch limit for the 2013 survey. A rolling catch alloeattiild
facilitate the continuation of the annual surtieye series and guard agairtst fpossibility of
one or two high catches from stopping the survey before it was complete.

(b) Evaluation of the proposed catch on stock status

The catch for the proposed research survey has already been accounted fortackthe s
assessment model andhgtefore consistent with Article Il of the Convention.

(c) Details of dependent and related species

The research survey is being conducted in the same area as the shelfTtsbrerys

therefore no additional effect on dependent and related species.
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5. RESEARCH CAPABILITY

(a) Name(s) and address of the chief scientist(s) responsible for planning
and coordinating the research

Dr Ben Sharp

New Zealand Ministry of Fisheries
105 The Terrace

Wellington, New Zealand

And

Dr Stuart Hanchet
NIWA, PO Box 893
Nelson New Zealand

(b) Number of scientists and crew
Five scientific staff includingtwo scientists, in addition to one CCAMLR
observer, one NZ observer, and one Industry scientist) aok22

(c) Is there opportunity for inviting scientists from other Members?
Yes—there is an opportunity for oneternational scientigi.e., part of the 5
scientfic staff abové

(d) Commitment to fulfil obligations of proposed Research Plan
The first survey was successfully completed during the -2312eason, and
the vessel andesearch providers have undertaken to complete the proposed
research during the 2012-13 and 2013i4Hing yeas.

To ensure that the survey is scientifically robust it is planned to have a atromxperienced
science team on board. Experienced N&aland and international (CCAMLR) scientific
observers will be on board. It is planned to have two scientists (emeZ¢aland and one
international) on board the ship during the survey to direct the research. As inlthe 20
survey, Antarctica New Zealandll provide logistical support to transfer the two scientists
from New Zealand to Scott Base and from there out to the vessel at the thedfishing
season. In the unlikely event that ice conditions, logistical complitsatior unforeseen
events makét impossible to transfer the scientists to the vessel, the New Zealand observer
together with the fishing industry scientist (David Bilton), will assunspaasibility for the
successful execution of the survey.

6. REPORTING FOR EVALUATION AND REVIEW CAPABILITY

Because the research is miatinual, a report summarising the preliminary results of the
survey and a proposal for the following year’s survey will be submitted teSAK3 2013.
The finalresearch repartncluding results of ageingiill be pravided to WGFSA in October
2013.
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