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Executive Summary

In 2018, the Cook Islands was grantec—permittedssien to undertake a three year exploratory trap fishing
operation provided by Conservation Management Measure (CMM) 14b-2018, ard-which was subsequently
superseded by CMM14b-2020 then CMM 14b - 2021. This program is based primarily on the known
seafloorstructures above 500m depth, located in the Foundation Seamount Chain (FSC), south east of French
Polynesia, primarily due south of Pitcairn Islands at latitude 30-34 degrees south. From the 62 documented
seamounts along the FSC, 13 seamounts had seafloor that rose above 500m and these were identified for
initial exploratory fishing. To date the Cook Islands has successfully completed four trips with new and
important biological information collected for lobster (Jasus caveorum) and crab (Chaceon sp.), though
crab remains relatively data poor. These trips provided information on populations present as well as
information on target stocks and marine ecosystems. Information collected during these first trips have guided
the-revisions of the Cook Islands Fisheries Operations Plan (FOP), which has assessed the effectiveness of
existing mitigation measures, to ensure that the bottom trap fishery is developed through a precautionary and
gradual process, in accordance with the best available scientific information. To maximize the value of future
data collection for the Cook Islands and its flagged vessel, the Cook Islands has screened the collected material
and analysed- all available data to ensure relevant adjustments are made to current exploratory methods, in
accordance with the CMMs in force at the timeEhMM-44b-2020.

This FOP addresses the assessment made from SPRFMO and its subsidiary bodies, namely the Scientific
Committee. The FOP draws on the findings of the formal sampling program outlined in the previous FOP
submitted to the 8th regular session of the Commission (COMM 8), in particular refining current methods to
conform to the Convention, CMM13-2020 and other relevant CMM:s, proposes long term viability of the
target species as well as mitigation measures to ensure the integrity of Vulnerable Marine Ecosystems (VMEs)
is maintained within the fishing operation area.

The Cook Islands proposes Hisprepesed-to maintain the following agreed limits from COMM 8:;
e -CPUE limits of 4kg per trap on the Kopernik Seamount estimated through a weekly rolling average-
e 20tonnes Total Allowable Catch (TAC) for Jasus caveorum on Kopernik Seamount per trip
—Temporal closure during the Jasus caveorum spp spawning season (July to September)

setting and hauling no more than five lines of 100 traps per day for Jasus caveorumspsg.

Spatial restrictions (i.e. limiting fishing to those areas described in Table 1 of the CMM, prohibiting fishing in the
Kopernik Valley below depths of 250m)

e andglobal Total Allowable Catch of 300 tonnes across exploratory areas outlined in Figure 1.-
The rationale for this is not to be less precautionary, but rather to allow the Cook Islands more flexibility in
operations to survey grounds for suitable fishing while still remaining within an appropriate potential catch
limit. Following the advice of the Scientific Committee 7, this document includes the intent of the Tetal

Allewable-Cateh-(TAC), TAE and the proposal for further analysis.

However, the Cook Islands proposes the following amendments to the management arrangements to
improve our understanding of the crab population. This includes:

e Increasing the number of pots per line to 200 for targeting Chaceon sp. only

e setting and hauling no more than five lines of 200 traps per day for Chaceon sp.
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e Removal of the trip limits given there are catch and effort controls on all relevant sites
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1. Operator Details, Proposed Activities in the Management Areas and Target Species

1.1 Authorized flagged vessel

Theoperatorofthevesselwillbeacompanyincorporatedunderthelaws of the CooklIslandsand basedin Avarua,
Rarotonga.

1.2 Scientific Principal

The principal scientific adviser for the Cook Islands, Dr. Stephen Brouwer, has substantial expe—rience in this
type of exploratory research fishing operation proposed, including experience in otherexploratoryandresearch
fishingin similar fisheriesin other regional fisheries management organizations (RFMQOs). The Cook Islands are
cognizant of the requirements and objectives of SPRFMO, particularly in respect of the sensitive nature of the
marine environment and benthos when conducting bottom fishing operations.

1.3 Official Flag-State Contact: Cook Islands Ministry of Marine Resources

Thebelownamedindividualisthe primary contactforallflagstate mattersand official SPRFMO correspondence:

PamelaMaru, Secretary, Ministryof Marine Resources POBox 85, -
Avarua, -Cook slands

s-Email: p.maru@mmr.gov.ck

Ph:+68228721

14
1514 Licensing

The Marine Resources Act 2005 provides the Ministry of Marine Resources (MMR) the authority toissue fishing
licenses and high seas permit, which, inter alia, enables the authorization of Cook Islandsflaggedfishingvessels
tofish. These authorization documentsrequiretheflaggedvessels tocomplywithallCooklslandslawsandthe
regulations, and all SPRFMO Conservation and I\/Ianagement l\/Ieasures adopted by the Commission. This
includes Data Standards (CMIM 02-2021),
onthemanagementofthe Bottom Flshmg(Cl\/Il\/IO3 20219) mlmmlsatlon by catch of Seablrds (CI\/II\/I 09-
2017), Exploratory Fisheries (CMM13-2021) and the CMM established specifically for this exploratory potting
and trap fishery-and-ExpleratoryTrapFisher-ETH (CMM-14b-20261)intheSPRFMO Conventionarea. Under
the Marine Resources Act 2005, the Cook Islands have considerable powers to control, and regulate fishing
activities, including the application of sanctions against a fishing company, master, crew and the vessel in the
eventthat SPRFMO requirementsefthisEFFarenot met. Inlinewiththe Marine Resource Act 2005, theflagged
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vessel operatesunder the terms of an Aaccess aAgreement and a high seas authorisationteense issued by
MMR.

1.61.5  Areas of Interest

This plan confirms that the area of operation to conduct th|s exploratory fishery eEFFis that which as
outlined in CMM 14b-20281-w A :

Commission-approval. The geographlc area for th|s gF—eproratory ﬂshery is |dent|f|ed in the boxed areas
of the SPRFMO Management area shown in Figure 1. The Foundation Seamount Chain, approved by the
SPRFMO Commission in CMM14b-2020 with defined boundaries longitude 134’"W- 100’W, latitude 31’S-
40'S with an area 3,060 x 999 km2. The northern Seamounts is located east of Chile’s, Easter Island region
EEZ and lies within 21'00s, 101°00W; 21’57s, 101'00w; 23’55s, 94’13w; 25'06s, 92'50w; 27°00s, 92’'50w;
27'00s, 84’00w; 21'00s, 84’00w. The northern Seamounts contains several seamounts the Cook Islands
intends to investigate with proposed feature specific TACs which will count towards the global TAC of 300t.

The areas open to fishing are those specified in Table 1 of CMM 14b-2021. Fishing below 250m depth is
prohibited within the Kopernik Valley.
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Figure 1. Area of proposed exploratory operations, FSC = Foundation Seamount Chain; NS = Northern Seamounts. Area of proposed exploratory operations,
FSC = Foundation Seamount Chain; NS = Northern Seamounts.
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2. SPREMO-Censervation-MeasuresHistory of this exploratory fishery-ard-Obligations

The Cook Islands has submitted successive Fisheries Operation Plans to the Scientific Committee and provided

mformatlon on the development of th|s f|sherv annuallv This &F@P—B—&H—bm-rtted-by—M-M-R—eegm-za-H{—ef—eM-M
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Gem%ee—Meetmg—(%@S)—se-pptemeﬂtaﬁumformatron comprises of resource blomass estrmatron consolldated

findings to date of VMEs, with plotted locations of VMEs indicator species and a VMEs map are presented using
arange of effective fishing areas and depth strata. For logistical reasons, no fishing was undertaken since SC8,;

hence no additional information was able to be submitted to SCO.

The initial ‘Fisheries Operation Plan’ (FOP1) for the Cook Islands (COMMG6 INF 07) was approved at the 6™ South Pacific
Regional Fisheries Management Organization (SPRFEMO) Commission meeting held in Lima, Peruin 2018, with the
adoptionof CMM 14b-2018 (superseded by CMM 14b-2020). The Commission is empowered to adopt Fheteok

Islands—recognizes—the Commission—is—mandated precautlonary and ecosystem based approach exploratory

fisheries. a The Commission
adopted CMM 14b 2018 though it was clear that all ﬁshrng conducted under this exploratory proposal needed to

be - ihereiore—thﬁ—F@P—mast—be—eend-eeted—Ha—a—mamaerundertaken consrstentll with aII reIevant CMMs adopted by

To ensure the FOP continuesd to be developed on a precautionary and gradual basis according to the best
available science, the data collected since operations commenced in 2018 has been made available to assess
the potential impacts on the target species, associated or dependent species, and the marine ecosystem and
to evaluate the effectiveness of the current CMM. In this regard, the Cook Islands continues to collect the
necessary data to fulfill its obligations to follow the exploratory protocols as laid out by SPRFMO below:

* Determine the geographical range of the target species within the Foundation Seamount Chain, which
mcludesdepth rangeand reIatlvestockdensrtyeﬂ—l—E»—seamea-Hts

* Evaluatethebiology of the target speciesincluding review of size composition, sexratios, variationin DNA
signaturesandotherrelevantbiologicalinformationtobetterunderstand these species;

» Document any potential Vulnerable Marine Ecosystems (VMEs) in the research zone, plot the locations of
VMEindicatorspeciesand producea VME mapforeachseamountresearched;

* |dentify the composition and extent of potential VMEs using video to assist in the evaluation of potential
VMEsand otherseafloor structuresto betterunderstandthetype of habitatand the density of the target
and by catch species;

* Build a robust reporting plan while collecting all research data, and have it compiled for easy
dissemination to the SPRFMO SC and MMR to better understand the biology of the target species, stock
densities, population dynamics and species interactions across the research zone and the development
of a sound biomass assessment in support of a management strategy for a future fishery.

Further, CMM 14b-2020eaHed+ferrequired effort limitation through designating fishingon 15 seamounts (Table
1) during the course of two tripsin 2019-20, each with a maximum of 80 fishing days. The maximumharvestlevel
set by SPRFMO was 300 tonnes of whole weight for the combined species of Jasus caveorum and Chaceon sp.
inyears 1July 2019-30June 2020and 1 July 2020-30 June 2021.
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CMM 14b-2021 builds on CMM 14b-20204, but it expanded the areas open to fishing to include the
Northern seamount chain, and permitted the vessel to test alternative trap designs to those specified in
this Fisheries Operation Plan. It also specified a 20t limit for Jasus caveorum on the Kopernik Seamount
trip, to be caught within the overall 300t global TAC.

3. Introduction and Methodology

3.1 The Environment and Bathymetry of Foundation Seamount Chain

The Foundation Seamount Chain, due to its location, length and East/West orientation is subject to
upwelling of nutrient-rich water from the Antarctic circumpolar current, driving the cold nutrient- rich
waters north where a mixing of the Easterly sub-tropical current takes place (Figure 2). This flow travels
largely parallel to and across the ridges and seamounts in the Foundation Seamount Chain, mixing the
sub-tropical waters with the cold sub-Antarctic waters. The mixing extends from the sea surface to
depths of 2000-4000 m and can be as wide as 400 km.
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Figure 2. Schematic of Antarctic circumpolarcurrent (Sheppard, 2018)

The cold flow is intensified by upwelling of deep water caused by the combined effects of the drag of
surface winds of the Southeast Trades and the Earth’s rotation. The upwelling brings abundant nutrients
close to the surface, where the eddies are believed to be sufficiently strong to reverse the direction of
the surface currents in this area where shallow undercurrents exist, that flow in a direction counter to
that at the surface. These along with the shallow depth of the seamounts create accessible habitats for
crustaceans and densities high enough for potential commercial exploitation.

The oceanography of the Foundation Seamount Chain has not been extensively investigated on a fine

8
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scale, except by a high resolution bathymetrical multinational survey conducted in part by Dr. David
Sandwell of Scripps Institute of Oceanography in California (Smith and Sandwell, 1997). Communications
have been made with Dr. Sandwell regarding his work on Marine Gravity Anomaly from Satellite
Altimetry and Predictive Seafloor Topography. This fine scale bathymetric survey of the FSC provided
him with soundings data to enhance and validate his predictive model to map seafloor topography from
satellite altimetry data. He has shared with the Cook Islands his comprehensive bathometric charts of
the Foundation Seamount Chain generated from his survey. This survey used satellite data, and then was
followed up with an at-sea ship survey of the Foundation Seamount area using multi-beam echo-
sounders (Maia et al., 1999) RF Sonne survey of 1995 (Deveyetal., 1997).

3.2 Exploratory Fishing Gear Used

Since 2019 the Cook Islands has deployed traps set on longlines designed to catch deep-water
crustaceans on seamounts. The traps used are 150cm diameter at the base, 75cm high and 50cm
diameter at the top. The entrance to these traps is 35cm in diameter and the trap is covered with netting
of 5cm mesh. The backbone (ground line) and float line for each string of traps is made of 25mm
polypropylene rope with each trap on each string spaced 25m apart. The traps have been constructed
with “escape gaps” to allow for escapement of the small organism (Figure A.1). When targeting Jasus sp.
or Chaceon sp. the escape gaps will remain open. Other trap designs may also be tested when
exploratory fishing is commenced for the smaller Projasus sp., the escape gaps will be closed with a flap

of netting.

These traps were the trap types used on the four trips undertaken so far. Modifications were made with
cotton breaker lines in case traps were lost to minimize ghost fishing effects. In addition, trials with small
mesh on selected traps were undertaken to test selectivity (Figure A.1), and to attempt to target
Panularus sp.

The aforementioned traps were custom made by the first company undertaking this exploratory fishery.
Moving forward, a combination of trap sizes will be used. The vessel will use 10 pots of the original size
to every string, and the remaining pots will be 150cm diameter at the base, 75cm high and 50cm
diameter at the top. The entrance to the trap is 35cm in diameter and the trap is covered with netting
of 5cm mesh. The backbone (ground line) and float line for each string of traps is made of 25mm
polypropylene rope with each trap on each string spaced 25m apart. The traps have been constructed
with “escape gaps” to allow for escape of the small organisms. When targeting Jasus sp. or Chaceon sp.
the escape gaps will remain open. Other trap designs may also be tested when exploratory fishing is
commenced for the smaller Projasus sp., the escape gaps will be closed with a flap of netting

The Cook Islands intends to persist with this selective approach deploying traps only in survey areas
where there is a likelihood of a high density of the target lobster or crab species. The approach has
proven successful with all trips completed to date with low bycatch and a single lobster species caught
J. caveorum, as well as crabs (Chaceon sp.). -The catch rates for the different trap designs will be
evaluated and correction factors applied to the alternative designs to ensure the continuity of the data

series.
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4. Operationsunder CMM 14b-2020

CMM 14b-2020wasimplemented onthe 20" May 2020and expiresin September2021. Inthe firstyearthe
Cook Islands agreed to conduct two 30 fishing day exploratory trips on 8 of the 62 documented seamounts
in the FSC. Thirteen of the documented seamounts are known to be above 500m depth as outlined in Table 1.
Thefirstofthesetripscommenced onthe 19" March2019— 20™ May 2019, thesecondtripfromthe 27" May-
12 July 2019, thethirdtrip from 24™ Oct2019— 31° Dec 2019 and forth trip fromthe 2" Feb 2020-20t™
May 2020. Thesedatesareinclusive of steamingtimetoandfromthefishinggrounds.

In FOP1 the intended target species was spiny lobster (Jasus sp.) and based primarily on the known seafloor
structures above the 500m depth (Table 1). The 8™ Commission meeting in February 2020 approved the
explorationofthe 13seamountsandanadditional 2seamountsthat werewithinthe rangeoffishabledepth.

Asthisis the first fishery experience for longline trap operations for lobsterinthe FSC, itis likely thatsomeofthe
initial data collection procedures may need to be modified followingthe first round of analyses. The current
setup of the FOP may require some refinements, particularly the operationaldeploymentandretrieval of fishing
gear and deck handling procedures of catch. Any changes made will be done only after consultation with the
scientificteam, orifneeded, direct consultation with the SPRFMO SC. Similar to the FOP1, consideration is given
to unknown factors impacting the efficiency of the day-to-day operations. This extended to weather conditions,
catch sizes per trap, bycatch interaction, marine mammals and seabirds interactions (CMM 09-2017). The
Cook Islands anticipates that the selectivity of the fishing gear and fishing methods used has resulted in less
than 5% of bycatch to the total landings. A minimum of 10% of traps hauled per fishing set is sampled by the
onboard observers.

10



COMM 10— Prop 02.1
CK Fisheries Operation Plan

Table 1. The 13& 2 alternative seamounts with seafloor depths expected to be above 500m

Seamount DepthRange Fishing Km# 0-500M Description Comments
Status
Darwin A 300-500 Yes 90.41 Elongated Structure Flat Summit
Plateau
Galilei 300-500 Yes 12.4 Conical Structure CircularFlat
Summit
Humboldt 300-500 Yes 3.22 Circular Structure Flat Summit
Jenner 300-500 Yes 22.72 Elongated Structure Flat Summit
Kopernik 180-500 Yes 115.2 Circular Structure Flat Summit
Linne b 200-500 Yes 11.89 Circular Structure Flat Summit
Mendel 150-500 Yes 47.96 Elongated Structure Flat Summit
Mendeleiev 200-500 Yes 9.18 Circular Structure Flat Summit
Mercator 300-500 Yes 46.77 Elongated Structure Flat Summit
Platon 300-500 No 3.11 Flank Structure Rift Zone
MM 150-500 Yes 318.87 Elongated Structure Flat Summit
with Cones
GB 150-500 Yes 13.59 Elongated Structure Flat Summit
Buffon 300-500 Yes 1.17 N-S Elongated Structure Scatted
Cones
Alternatel <500 No Unknown Unknown Unknown
Alternate2 <500 No Unknown Unknown Unknown

The recording of lost gear and traps is a priority for the Cook Islands as it is an indicator of the vessel’s imprint
in the SPRFMO Convention area. Lost traps have potential negative impacts in the environment and lead to
ghost fishing. If any gear is lost; the Cook Islands flagged vessel will report the event in the daily logs during
the fishing activities. Sections of the traps nylon mesh will be cut with and then sewn back together with
cotton string, in the event that traps are lost and not found. The cotton string will eventually decompose, and
the traps will then remain opened so ghost fishing is mitigated. The Cook Islands believes that its choice of
gear, methods and prior knowledge of the type of area to be researched will result in a minimal imprint on
the seafloor. We-rete-that CMMI4b-2020 sHeows-the flagged-vesselto-setand-haut-ro-more-thanfive reso

100 trapsperday-

Analysis from the initial two trips showed that the soak time for the traps on the bottom varied but it became
clear that shorter soak times produced higher catch rates(Brouwer et al.,2019). Soak times therefore were
maintained at about 24 hours for the proceeding two trips, with setting and retrieval of lines occurring within
24 hours, except for when weather and sea conditions did not permit.

The backbone line (ground line) used to attach the traps and float line used is buoyant polypropylene and, as
such, the risk of entanglement and bottom damage is reduced. Floats for each longline string were
appropriately marked to ensure easy identification. The methodology of setting was as follows:

* Thefirstfloatand floatline were deployed behind the vessel from the sternand paid outin full, the length
of the float line being 1.5 times the maximum bottom depth in the area;

11
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* The backbone line which the traps are attached is then similarly paid out, while the vessel steams slowly
ahead;

* Theremainingfloatlineandfloatare paid out from the opposite end of the longline string;

* Noanchors are used; the traps themselves are sufficiently heavy to keep the gear in place onthe bottom.
This limitsanchor damage tothe seabed and benthos;

* Theentiregearis “stretched” gently to minimize the risk of self-entanglement on the way to the bottom.
Thesink rate of these trap stringsis observedtobelessthan 1 m/s,soatrap will take approximately 10
minutestoreach adepth of 500m.

Seabird’s interactions will be monitored by the observers. Deployment of the trap longline will be done directly
off the stern of the vessel, the traps weight result with initial rapid sinking of the gear until the trap was fully
submerged with line tension applied at depth. This would minimise potential impact with birds and mammals
or other potential endangered, threatened and protected species. Bait jars will be filled with bait and tethered
to the inside of the trap while the traps are being staggered and attached to the ground line just before they
are deployed off the stern of the vessel. Typically, on pelagic and other longline type operations, seabird
mortality is expected — this is not the case for trap setting where no bait is exposed, and line sink rates are
high. The flagged vessel will be prepared for interactions with seabirds, reptiles or mammals during
operations; although as reported in the observer reports no bird or marine mammals have been entangled in
the gear during the four trips undertaken so far. CMM 09-2017 does not mention specific protocols for bottom
trap fishing, it was nevertheless one of the observer’s designated tasks to record any interactions, take
pictures of the encountered species and decide whether or not traps may be hauled and/or set in that
location. Protocol also required that if more than one marine mammal or turtle came into contact with the
vessel or gear and suffered any potential injury or harassment during a fishing day, the fishing operation on
any seamount would move to the next prescribed station outside a circle with a 5 nautical mile radius from
the location of the encounter or move to the next scheduled seamount. Traps retrieved from the hauling
station located mid-ship on the starboard side where the catch of the target species was weighed and
observers can undertake the required sampling. All bycatch from each set will be accumulated in a small,
stackable, plastic deck container (tote) and weighed and counted at the end of the set. The observer station
is located near the hauling station; this is to allow the observer easy access to catches from selected traps for
sampling collection before the catch was moved to the factory.

All offal obtained from the process of tailing on board is to be-macerated before dumping. No dumping of
offal is conducted while lines are being set or while lines are being hauled. Discharging of waste will only take
place at the end of a haul or while steaming and no biological material was discarded for at least 30 minutes
before the start of any set or during any set. Discharging of waste is permitted from the opposite side of the
vessel from the hauling position.

Biological sampling will be undertaken by at least one, and preferably two where possible, #we-Observers, both
appointed by MMR AME , Aarire. Both observers follow the
specification oftheSuenUﬂcSamplmgPIan|s detaHemeabIeB 1. Th|5|nc|uded

* Catch of each trap was sorted into target species and bycatch;

* The catch of the target species was weighed and summed over all traps in the longline set. A
predetermined subset of traps (10%) were selected and sampled by the designated Independent
Observers;

12
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* Retained catch was counted and sampled for individual weight, carapace length, sex, maturity and
spawning stage;

* Depending on the amount landed bycatch or a subsample of bycatch was sorted to the nearest taxon
to estimate the total amount of bycatch by taxon per longline set, following the sampling plan;

* Datais recorded daily and summarized on a trip by trip basis. This data is captured in an access
database format and forwarded to MMR, SPRFMO SC and used by the research team as needed,;

* With regard to VME bycatch, if the total bycatch for a fishing day location exceeded 5% of the weight
of lobsters/crab, those fishing stations would be deleted from future fishing plans;

Itis common practice for Jasus sp. and other lobster commercial fisheries to avoid areas and seasonswith
the likelihood of high proportions of berried fish. The proportions of berried lobster were therefore closely
monitored. MMR will continue to monitor the number of berried females and avoid seasons when
females are carrying eggs, which is thought to go from June to October. In cases where berried females
are landed, the vessel will retain them onboard in a tank with flowing water and then return them to the
sea at the end of the set by lowering a trap filled with these individuals, with an opening mechanism that
ensures they reach their habitat. But=aA sample from for each seamount will be retained which will be
added to the subset group of lobsters selected for sampling in order to analyze its condition, berry cycle
and general characteristics. Further, the distribution and seasonality of the Jasus sp., Projasus sp. or
Chaceon sp. abundance in the designated seamounts will become clearer as the fishery progresses.

Although the SPRFMO Commission adopted CMM 14b-2021 in January 2021, no fishing was undertaken pursuant
to that CMM.

4.1 Target Species

The primary target research species will be J. caveorum. While J. caveorum +—eavesrarm-are the primary
target group, Projasus sp. remains a target species on only deeper seamounts. Similarly, Chaceon sp.
will be targeted in deeper waters.

4.2 Non-target, associated and dependent species

Based on the seamounts fished on the first four trips, bycatch and non-target species catch was low (<
5%). While it is apparent that deeper sets will encounter crabs, it cannot be said conclusively that this
pattern will be typical of the entire FSC. As noted in the initial analyses, small amounts of fish bycatch
were caught in the traps comprising of trumpeter, rock cod, and terakihi. Because of low occurrence
and the highly selective nature of the gear, impact projections and risk assessment are not possible for
these species at this time. With regard to other bycatch, in particular mammals and turtles, the strategy
followed is and will be consistent with the requirements of CMM 09-2017.

4.3 Landing and/or Transshipment

The vessel will discharge all catch to an approved facility at an approved port or, if transhipment is
undertaken it will be undertaken con5|stentlv W|th reIevant CMMs, including CMM 12-2020-ard-dees
S i-pert. Should Fthe vessel land

its catch in a third State it will be reqwred to follow that States reqwrements W—I—I—f-e#ew—a-l-l
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5. Resource Biomass Calculations and Potential Management Reference Points

The maximum allowable catch approved by SPFRMO in CMM 14b-20281 for the Cook Islands is 300
tonnes per fishing y y 0
t—he—ﬁ-r%t—e*p#eea%e#y—pregr%eyear expiring on 30 September 2023 The Cook Islands strategy for thls
new fishing exploratory program remains as per CMM14b-20218 with a TAC of 300 tonnes. J. caveorum
will remain the primary target species above 500 m depths with fishing at deeper depths primarily
targeting Projasus sp. and Chaceon sp.

Based on fisheries on other seamounts outside the FSC, MMR expects that each of the target species
exists within the proposed areas. This nevertheless remains an area of uncertainty as Panularus sp. have
not been caught and the possibility of there being other commercially exploitable crustaceans still exists.

Preliminary estimates of biomass Kopernik Seamount have been made and are presentedin (Brouwer and
Wichman, 2020), along with weekly changes in biomass through the duration of the fishery. These results
vary depending on the estimates of the effective fishing area used in the analysis, but unfished biomass
is likely to be around 1,400t (range 800-3,120t). This biomass has been impacted by the catch and the
fishing response by the population has been strong with biomass estimated to have declined by up to
50% (Brouwerand Wichman, 2020).

Brouwer et al. (2019) have done a thorough assessment (including length analysis, sex ratios etc.). A
simple harvest control rule and reference point that are intended to be precautionary will continue to
be applied, until the biomass assessment analysis has been reviewed by the SC, and an alternative
proposed. This harvest control rule uses CPUE as the default reference point to track relative biomass
over time, it assumes the efficiency of a unit of fishing effort remains constant and does not fluctuate or
improve over time. A key point is that since the EF=exploratory fishery will occur on multiple seamounts
of different sizes, each seamount will need to be monitored separately, but managed along similar
principals.

A40% CPUE limit reference point (ie CPUEmax *0.4) is suggested, and on Kopernik Seamount this would
equate to a CPUE of about 3.9Kg/trap lift. This is thought to be a reasonable precautionary approach to
avoid overexploitation in the absence of other information, if the CPUE is reflective of abundance. In the
context of the trips conducted to date, the CPUE threshold reference point would apply only to Kopernik
Seamount. As further suggested in the FOP, the value of 40% CPUE can be used as a control rule to lower
annual harvest level in the upcoming year for a specific seamount if its CPUE for the current year is
approaching a 40% CPUE reduction. In addition, a TAC and TAE will be applied to further regulate fishing
activity in year two and three.

In FOP1, it was suggested that a depletion experiment might be a useful approach to inform the stock
assessment. While this has not been undertaken specifically, the concentrated fishing effort on Kopernik
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Seamount and the relatively obvious stock response could be examined a depletion experiment.
However, if the biomass estimation procedure (Brouwer and Wichman, 2020) is accepted by the SC, a
depletion experiment analysis may not be required or desirable.

6. Planned Trips in the Management Areas and Vessel Monitoring

The areas of interestFigure 1, consists of distant-water, high seas seamounts and adjacent fishing grounds
that cover a combined area of approximately 4.2 million km2. The remote nature of the target research
grounds in the central-south Pacific Ocean has been a conservation buffer and a barrier to further
fisheries development. This schedule of fishing operations takes into consideration the balance between
capital costs to get to the fishing areas and the important opportunity to collect scientific information,
while testing the commercial viability of the resource for sustaining ongoing exploitation.

Noting the travel restrictions under COVID-19, logistical movement of crew, observes and supplies may
hinder operations for 2020 and 2021,.-CMM 14b-202186, for-which a precautionary catch limit has been
set by SPRFMO at 300 t, includes the following-s-asfetews:

1. BetweenOctober2020and30June2021threeexploratorytripswillbe attempted, witha 80 fishing day
effortlimit pertrip;

2. Withthe300t,separatedintothreeunitsi.e. 100tcombinedcatchpertripforlobsterand crabin year
two;

3. ThisTACwould apply to the 15 selected seamounts for 2020-/20242021-2023;
4. InAddition,specificallyforKopernikSeamount, the followingreference pointsapply:

a. ABaseline Catch Rate as measured by CPUE in Kg/trap hauled = 10kg/trap hauled, and
b. Alimitreference point of 3.9 kg/trap hauled will be set and if reached the fishery will be closed.

The Cook Islands endeavours to undertake a VME and benthic foot print analysis of this fishery. The rate
at which a limit reference point may be reached should be agreed on. Ordinarily, BLIM would be much
lower, or about 20% of biomass, being the point at which recruitment impairment might occur.
However, for seamount lobsters, recruitment has been seen to be variable (Cockcroft et al, 2020) and
aiming for a lower level of depletion (i.e. higher biomass) may be a pertinent management objective.
Therefore, until better information is forthcoming a limit reference point that approximates a stock
depleted to 40% will be maintained.

For all other seamounts on which a resource base may be found a similar approach can be applied on a
trip-by-trip basis —that is:

1. Establish average CPUE (Kg/Trap hauled);
2. BLIMof40% of baseline CPUE from Trip 1(2019/20).

Fishing under this exploratory program would follow a similar pattern to that of the last #we-four trips
in 2019-2020. Including the scope for repeating experimental line setting to review the effective fishing
area that is required for biomass estimation. The vessel will on each trip undertake the experimental
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line setting prior to systematically fishing the selected seamounts and trial fishing new seamounts if
suitable depths are identified.

6.1 New Features in the Management Areas

Should a new feature not listed in Table 1 be discovered within the management areas and prove to be
at fishable depth, MMR can approve trial fishing surveys to be undertaken on such features. In this case
the vessel will be required to fish systematically in a grid pattern, in order to survey the areas and allow
for unfished biomass estimates to be estimated prior to any attempts to fish the areas in a commercial
manner. The observers on board the vessel will be involved in this decision-making process and will
notify MMR of proposed features to undergo such fishing surveys.

ShouldthedepthprofileorVME encounterrateindicatethattheareaisunsuitableforfishing, the vessel will
cease survey operationsand move on! fromthe feature.

7. Monitoring of Vessel Operations

7.1  Vessel Movement in the Management Areas and Control of Vessel

The vessel and its operators will report to MMR all vessel activities in the Management Areas to MMR's
legal specifications and requirements. This will include, but is not limited to:

* Notification of: Entryand Exitfrom SPRFMO waters;

» AdequatepriornoticewhenplanningatripintoSPRFMO Convention waters;

* Adequatepriornotice ofdateand portofarrivalafteratripin SPRFMO Convention waters;

* While at seathe vessel will reportits location and current activity to MMR through VMS and through
mandated email reporting;

* While at sea, the Master will be responsible for the day-to-day operations of the vessel and ensuring
complianceinaccordancewith CooklslandslawandSPRFMOCMMs;

* Vessel I\/Iomtormg System: the vessel will have aVMS system approved by MMR on board and will report
simultaneously to both the MMR and SPRFMO as per the requirements of CMM 06-2020 for the option
described in Paragraph 9.b, once the SPRFMO system is advised as operational.

7.2 Observers

The vessel will comply with all of the directives from MMR for 2200% Observer coverage during all fishing

operations described in this FOP and CMM 14b-20218.Fhe-vesseloperatorsmay-alse-have—its-ownmarine

1 The trigger for “moving on” will occur if the flagged vessel encounters a VME interaction of more than 10% of the totalpotslandedperline. Theywillmove-ontothe
nextfishingsite,andwillrecordthelocationasapotential VME area. In VME areas pots with cameras will be dropped in order to assess the abundance and type of
VMEs thatcouldbe potentiallyfoundinthatarea.
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| Themaindutiesof the observerareoutlinedin detailin Table B.1andarein accordanceto CMM 14b-20216.The
independent observer shall also be responsible for the data collection and capture on an already establishes
scientificobserver database (MS Access).

8. Data Collection Methods and Scientific Sampling Plan

MMR has an established and approved data collection programme and procedures. Use of a comprehensive
data capture system and sampling methodology has been implemented under the guidance of an
experienced scientific and fisheries management team.

This data collection is consistent with a robust exploratory trap fishing operation including tracking and
observations of bycatch on traps to confirm the existence of VMEs, biological data collection of the target
species and a data collection reporting system to compile data sets necessary to evaluate biomass
assessments and geographical distribution of the target species using traps.

During fishing activities, data will be collected daily in accordance with CMM 02-2020-using-twe-dath-tegsas
follows:

P

e A Daily Effort regarding Catch data and Production Log will be collected to better understand and
research the target species. The Daily Effort, Catch and Production (SPRFMO Fishing Activity Report)
will capture operational information on a set-by-set basis and will be described on this form. Lost
gear is also recorded on a set-by-set basis or trap by trap basis. MMR requires this loghook to be
submitted weekly.

o Daily-EnvirenmentategteObservers will record discards and waste management, wildlife abundance
and interactions and mitigation measures. Prior to each exploratory trap fishing trip, an assessment
will be made to determine whether the area might be a Vulnerable Marine Ecosystems (VMEs).

9. Vulnerable Marine Ecosystems Sampling

The Cook Islands is very conscious of its obligation with regard to responding to any potential VMEs that might
be encountered. While bottom trap fishing is relatively benign, encounters with VME indicator species is to be
expected and Observers have been trained to report any indications of VME indicator species, volumes,
weights and frequency of occurrence (Brouweretal.,2020a)in accordancewiththe SPRFMO protocols, which
are described in CMM 03-2020% .

Observers carry and are familiar with the numerous guides available and the stringent
reporting of the observers Is testament to their rigor and famlllarlty in this regard and, as
has been done on ¥y ,
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the already-completed trips, photograph all potential VME species fouled on traps, submit these for
identification as needed, and retain samples as needed for identification.

By using the analysis of seamounts included inTable 1, for trips this far(Brouweretal.,2020a), MMR will be
considering seamounts only shallower than 500m. MMR recognizes that it is also where the majority of
potential VMEs might be expected to occur. According to CMM 03-2020 and bottom fishing impact
assessments (BFIAS), the observers on board the flagged vessel will register and map out the interactions with
VMEs. It is imperative that the observer(s) work closely with the vessel skipper to track line setting using the
on-board sea-bottom tracking technology, and importantly, to relate this to location of traps on the lines as
they are set and hauled.

MMR considersthattheimpactofthisexploratory program will have minimalimpact onthe sea floor, asthelikely
total bottom contact on these areas will be sight, <1% of the total assessed target area. However, MMR will
continuetotakeaprecautionaryapproach where:

e Sets shall not occur on the Kopernik valley;

o Restrictingthe linesto-100-trapson-smattseameuntsand—aAs far as possible keep line sets on low

profile ground where the likelihood of encountering a VME e.g. coral outcrop, is reduced; and

The approach will aid developing and collecting data to allow comprehensive VME assessments to be
undertaken by MMR. With-the-use-efthecCamera mounted on a meshless trap frame will be used for data
collection on the benthic environment and will build a thorough database allowing the assessment of BFIA
for future use, as assessed with current trips in Brouwer et al. (2020b).

If significant quantities of VME indicator are found in or attached to traps or by the camera study (morethan 1%
ofthetotallobster/crabweight perset), thenthevessel willmove on iraccordance-with CMMO3-2020t0 the next
fishing site. IntheeventVME areasareidentified, the coordinatesarerecordedandthese areasareremovedfrom
fishable stations database. Knowing the vessel will have the capability to-deploy camerastofilmbottom structure
andbenthos, thevessel willdeploythese cameras perthe camerastudy onaregularbasis, especially where new
areasare beingfished and the data willbe providedto MMR in the reports at the end of each trip.

The majority, if not all of the seamounts identified for this EFFexploratory fishery, have not been commercially
fished in the modern era and, as such, very little is known about the potential for VMEs to occur on these
seamounts. Nevertheless, and as required by the BFIAS, if the vessel encounters VME indicator species volume
of more than 1% of the total weight of the target species landed by string, they will move-on to the next
fishing site, and will flag the location as a potential VME area, where trapswithcameraswillbedroppedinorder
toassesstheamountandtype of VMEsthat could be potentiallyfoundinthatarea.

Further underwater video cameras will be dropped periodically when evidence of very high CPUE, gear
damage, anomalous substrate, or sensitive bycatch areas are observed. Cameras will be attached to net-free
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trap frame for observation of the substrate near the footprint of the gear (FigureA.1). The vessel must
investigated the correct camera system to use during the camera survey/study.

10. Proposals for the year

This FOP includes a number of management options for the lobster and crab fisheries including the Total
Allowable Catch (TAC), species specific TAC, feature specific TAC, size limits, trap mesh size rules and closed
seasons. Corals and rhodoliths are indicators of VME their occurrence was noted by the vessel and the
positions recorded on charts. Additional work is still needed to assess the camera footage of sets to assess
the benthos. In the interim, areas with indicator species for VMEs will be avoided in the future fishing
operations. Initial indications are that the corals appear to be more abundant on the seamount slope and if
this trend persists, fishing operations could be restricted flat surface of the seamounts in the future.

To ensure precautionary and appropriate management measures are in place, the Cook Islands have adjusted
and expanded future fishing operations to include:

1. Collection of morphometricinformation fromJasus sp. Including:
e Carapace length;

Tail width;

Wholeweight;and

Tailweight.

2. Continuethecollection of morphometricinformationfrom Chaceon sp. Including:
e (Carapace width;
e Tail width;
o Whole weight;
e Processed weight; and
e Halfcrabweight.

3. Taglobstersin pre-malt condition to assess the growth rate and population size estimates-should-trips
gobeyond30Jduna202l;

4. Periodicallycollectstillcamerafootage ofthebenthosorwhenevidenceofveryhigh CPUE, geardamage,
anomaloussubstrate, or sensitive bycatch areasare observed onsetstoassess thebenthicenvironment;

5. Use small mesh nets on a sub-sample (5-10%) of the sample traps to collect biological information
onsmaller subset of the lobsters and crabs;

6. Inareaswherecatchratesareverylowtheobservershouldattempttocollectbiological samplesfrom
eachtrap;

7. A40%CPUElimitreferencepoint? onKopernikwouldequatetoaCPUEofabout3.9Kg/trap lift;

Z8. An effort limit of 200 pots per line when targeting Chaceon crabs (when fishing below 300m),
given the data poor nature of the fishery and to diversify targeting of species within the fishery

. . et livad . o

2 Typically a limit reference point such as B(lim) would aim for 20% of unexploited biomass. A more precautionary approach
wouldraise thatlevelto, for example 20-50%.
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Appendix - A

A: Stackable top loading traps with
bridles and bones

C: Bait jarattached with a snap to D: Camera being removed from the
the side of the trap frame after retrieval

gk = -
B: Anti Ghost-fishingline

FigureA.1:Standard Type&ConfigurationtobeusedintheExploratoryFishingOperations

A Observer Tasks and Sampling Instructions

Thesampling protocols below must be clearand understoodin conjunction with the requirements for
capturing data in the database titled SPFRMO_Lobster V8 blank (Access file). If you are unsure whatto
captureunderthefield names, refertothe bottom left corner (of the database page) for the field
description.

NOTE : NO DATA THAT IS NOT RECORDED BY THE OBSERVERS MAY BE ENTERED INTO SPRFMO
DATABASE.

For reference, Observers must also read the Cook Islands Fisheries Operational Plan (SC8/DW-01)

The table below should provide a view of the sampling requirements that must be undertaken by the
Observers:
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TableB.1: Observer Sampling Procedure contd

Database Page Cruise Report Section
Trip Details 1) TripSummary and 2)Cruise Detailsand
4)Catch Details

Provide a brief outline of the work carried

, out,
Vessel details including any specific and/or additional tasks in
Trip Summary the Trip Summary. Also include observer details

Retained orlanded catch (numberand weight) per (name and company).
target species
Note: please use the line form to record this Cruise Details must include; sail/dock dates
information onhardcopies and portsetc.

Insert a table of the landed catch (total number
and weights summed forthetrip) underthe Catch
Details heading

SetandHaul 3) Fishing Operations

Under Fishing Operations, write a description

" of
Positional the fishing method, lost fishing gear,
Trap details (type, spacing, number, sampled) environmental observations and comment on
Total catch per target species per trap any information that the database does not
, cover.

Bycatchspeciesof concern (Y/N) Please cross check your positions with
Environmental observations those recorded by the vessel. It is probable

that you will record these from the vessels
log, that’s ok how- ever if you detect any
discrepancy in your personal observation
please keep a record in your notebook and
record detail in your cruise report. You can add
paragraphstoyourCruise Reportasyouneed.
Relationship between catch composition (and
catch rate)anddepthatwhichatrapisset: We
needthe approximate depth of atleast some of
the traps that you sample. There are 3 depth
soundings made per line (start, mid and end).
Would it be possible to sample traps atthese
points, sothat we will have thenumbers/size
/ species comp. pertrap as well asthe depth
for that trap? If you work it into your normal
sampling schedule, you may be able to do this
without increasing the total number of traps
thatyousample perline?

Gear information (including Lost traps)

Problems
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TrapTally

4) Catch Details

Please receive thisinformation fromthe vessel. The
Cook

Islandobservershouldcollectand capturethesedata;

» Recordweightpertarget/nontargetspeciesin
kilo- gramspertrap
» Bycatch weight is recorded for all “other”
bycatch species summed together per trap
RecordwhetherthetrapwasMissing, Damaged or
Notdamaged

Approx. 1000 traps will be set per day on five
lines

of 200 traps per line, or only 100 traps per line
when fishing smaller seamounts.
Catchofeachtrapwillbesorted (bythecrew
and Cooklslandobserver)intotargetspecies
(Jasus, Pro- jasus and Chaceon)and bycatch.
Eachofthetarget specieswillbeweighedper
species. Allbycatchwill be “lumped” together
and weighed.

Sampling

9) Biological Data Summary

1. For each 10th trap (starting at number 1)
measure the first 40 lobsters/crabs but if
therearelessthan 40in the trap, measure all
of them;

2. Weigh the 40 lobsters/crabs (i.e. sample
weight per species). You will have the total
weight of all lob- sters/crabs caught by the
trap from the Trap Tally data; and also the
weight of the subsample of 40 lobsters.
Therefore, individual lobsters are NOT
weighed during the size composition sampling;

3. Onceyou reach a minimum of 200 lobsters on
aline (i.e. 5 traps of 40; or 20 traps of 10
lobsters, if this isallthat wascaught)thenyou
canstop measuring on that line;

For lobsters (Jasus and Projasus) and crab
(Chaceon) record;

The international observer (i.e. CapMarine
Ob-

server)isrequiredtosample 10% ofthetraps
per linei.e.sampleevery 10thtrapthatcomes
up,which equates to 20 traps per line of 200
traps. Please measure length to the nearest
mm andtotal sample weightskgusingamotion
compensatedscale.

All traps hauled will also be recorded by the
deck cameraforby-catch and other potential
issuestobe assessed.

Provide a brief description of any sub-sampling
tasks undertaken during the cruise.

List all the types of samples collected and the
loca- tion where they are to be stored.
Describe the design, sampling strategy and
out- comeswhenusingtrapswith smaller mesh
size.
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 Trap number;
 Species, Sample weight (persp. pertrap);

« Measuretype, Lobsterlength =CL(mm); crab length
=CW (mm);

» sex&berrystage=F1—F4,BF-Femalewithberry,
FM—female mature, |-femaleimmature, M—Male,
NF—nofemale maturity defined;

« shell condition =1-3;
 sex — automatically updated;

* berry — automatically updated;

* Retained Sample No =If samples are retainedi.e.
bagged and tagged, please record the serial number
for the species on the database as well as on the
labelinthe bag. Thisalsoincludes blood or tissue
samples taken;

* Please take photos of unknown species and label
themwiththe Retained Sample No.

Note, orange highlight on the database meansthatyou
must re-check that you have captured the data correctly.
Please also collect five samples of each lobster Jasus sp.,
Projasus sp. and Chaceon sp. crab per seamount, which
will be bagged on a species by species basis and landed at
theendofeachvoyage. The sample bagscontainingthe
crustaceanswillbeidentified by the vesselname, common
nameandscientificname (ifknown) of the crustaceans,
approximate weight of the total samples and details of
a contact person. Additionally, any interesting species
caughtasbycatchand unableto beidentified at sea by the
observers will be bagged and preserved along with details
mentioned above.
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Collect genetic samples: 5 Jasus, 5 Projasus, 5
Chaceon

please. Best is to break of a leg with some
muscle tissue inside, and then cut it in half to
make sure the ethanol gets through the shell to
thetissue. Fillthe tube to the top with theethanol
andstoreitinthefreezer. Pleasefilltheethanol up
fromtimetotime—itgetssuckedintothetissue
and can also evaporate. Introducing small-mesh
traps:

* For now, the standard mesh size is
retained and sampledinthesamewayas
ontrip 1, butitwould be usefultointroduce
some small-mesh traps as well, to assess the
relative abundance of smaller lobsters and
crabs.

» Sample a total of 5 small-mesh traps, which
are fitted to the line, exactly in the same
wayasthenormal traps.

» Eachtimethelineishauled, the observer
should samplethese5traps,alongwiththe
standardmesh- traps.

» For example, if the line consists of 100
traps, then the catches would be
measured for 5 small-mesh traps and 5
standard meshtraps(10%sampling). If 200
traps, then measure the 5 small-mesh traps
and 15standardmeshtraps. etc. Inthisway
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Bycatch

5)Biological Data Summary

Foreverytrapsampledi.e. every 101N trap record:

* Species code for all the invertebrate
(particularly VMEs)and vertebrate bycatch
speciesinthetrap;

» LiveDead=alive,dead orunknown;
 Location=insidethetrap,outsidethetrap
oronthe line;

* Retained (Y/N);

» Condition = broken or whole , Number,
Weight (kg);

« Comment;

» BioSampleNumber = bycatch serial number;

Please retain unknown species for ashore
identification The <erial  niimher  must

Provide information about the bycatch
sampling

andinclude a summary of the state, location
onthe trap/lineandconditionofthe
speciescaught.

Pleasereportonanyinteractionswith
seabirds, tur- tles and marine mammals.
Describe any bycatch mitigation devices used
by the vesseland comment of their
effectiveness.

Inserttableofallretained sampleswith
referenceto the Biological Sample number.

Length - Weight (conversion factors)

9)Biological Data Summary
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Length-weight data for Jasus caveorum. You need to
mea-

sure CL, Total length (TL), whole weight (WW) and

tail weight (TW). Maybe just do a few per line. Tail

weight should be tails removed by the factory in the

normal way, not cut off. Inthe end (after the trip) it

would be good to have a nice broad size range

covered (50 — 170 mm CL) and equal numbers of

malesandfemales (50— 100 of each sex), if possible.

1. Measure a max of 200 individuals per
retained species across the size distribution
for the entire trip.

2. Foreachsizeclass(<40mm,40-49,50-59, 60-
69,70-
79, 80-89, 90-99, 100-109, 110-119, 120-130,
>130 mm)
measure a minimum of 5 males and 5 females
and record;

« Sex (M/F)
* Measurementtype (CLor CW)
+ Length (mm) after processing, Total

Length
(mm)

« Whole weight (kg),Processed weight (kg)

There may not be many species in the smaller and
larger length categories but even 1individual will be
useful.

Provide a summary of conversion factors used by,
the

vessel and vyour calculated values for the
appropriate areas. Provide a description of how
the conversion factors were calculated in the
comments section A length-weight regression
equation can also be de- rivedfromthesedata.
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