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Executive Summary

The Pacific Tuna Tagging Programme is a WPCFC essdoproject being implemented by
SPC. PTTP phase 1 was completed in April 2008iavalved 2 cruises focused upon the
Papua New Guinea EEZ and 3 cruises focused updadioenon Islands EEZ. The pole and
line FV Soltai 6 was chartered for the first 4 srs and FV Soltai 105 for the last Solomon
Island cruise to assess its suitability for theti&XTP phase.

Phase 1 of the PTTP has been demonstrably suckegsfuall of the operational objectives
of the cruises achieved, with the exception of tie&ventional tag release numbers for
bigeye. Efforts to increase the bigeye tag numbe¥see hampered by the apparently low
abundance of the species of a size vulnerablelsgral-line and FAD-associated night hand
line fishing.

Archival and sonic tag release numbers were sigamtly increased during the second cruise
in PNG by the incorporation of two purpose-builn®darchival tagging cradles into the
general tagging strategy. These cradles were posii on the bow (between two
conventional tagging cradles) and on the stern avliee cradle was used as a combination
conventional/sonic/archival tagging station. Thilowed the selection of desirable species
and size ranges of fish to be implanted with a@l$onic tags during normal pole-and-line
operations. The small sized archival tags provelgetainreliable and their use suspended for
Phase 2 until a new model is released by the matwés. NFA counterparts were
successfultrained in surgical procedures necessary for sattdand sonic tagging provided
the possibility of continuation of sonic taggingoeximents beyond the PTTP in PNG.

The two week trial cruise of the Soltai 105 asggiag platform for Phase 2 was successful
and confirmed its suitability. This vessel has enextensive working space, greater vessel
speed, better fuel consumption, increased baiyicarcapacity, and greater operational
flexibility. During Phase 2, it likely that 5 seigfic personnel will be carried on most
occasions, including an observer from the operatiarea/country. The number of vessel
officers and crew is likely to be between 28 anda&0opposed to 25 on the Soltai 6, with
additional crew needed to support both the hawirtpe larger net and the additional tagging
cradle.

Tag recoveries from Phase 1 are currently above Wiiborecoveries distributed according
to tagging locations, fishing efforts and unloadindreported recoveries however are low in
American Samoa and Thailand. The PTTP recovericesffhas recently visited these
locations to identify the reasons for the low remgwates.

Achievements of Phase 1 include:

» Successful implementation of 5 cruises.

« Atotal of 61, 751 tuna were conventionally taggethe 2 Papua New Guinea cruises
and 41,162 tuna conventionally tagged in three r8ololslands cruises.

* Atotal of 222 tuna tagged with sonic tags andsihecessful use of sonic receivers on
FADs

» A total of 318 tuna tagged with archival tags taerstand fine scale movement and
FAD behaviours.
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1 Background

The Pacific Tuna Tagging Programme (PTTP) is atjmsearch project being implemented
by the Oceanic Fisheries Programme (OFP) of theeBa@t of the Pacific Community
(SPC), the PNG National Fisheries Authority (NFApahe members and participating non-
members of the Western and Central Pacific FisheZiemmission. The goal of the Pacific
Tuna Tagging Programme is to improve stock assagsamel management of skipjack, yellowfin
and bigeye tuna in the Pacific Ocean. The speaffjectives of Phase 2 are:

1. To obtain data that will contributeto, and reduce uncertainty in, WCPO tuna stock
assessments. Conventional tagging data are an important comporéntuna stock
assessments, providing quasi-fishery-independdaotnration on various biological and
fishery processes, such as exploitation rates ralammortality, movements and growth
rates, and their spatial and temporal variability.

2. To obtain information on the rates of movement and mixing of tuna in the
equatorial WCPO, between this region and other adjacent regions of the Pacific
basin, and the impact of FADs on movement at all spatial scales. This information is
important for understanding the relationship ofastocks in the tropical WCPO with
those in the sub-tropical WCPO and the EPO. Movemsas are particularly important
for assessing the potential for interaction betwhsmeries operating in different areas.
The comparison of tagged fish movements from aofdsgh FAD density with tagged
fish movements from the same areas in the early0d9®efore extensive FAD
deployment) will provide important new informatieam the meso- to large-scale effects
on tuna movement of high-density FAD arrays. Thidl allow various hypotheses
regarding the impact of FADs on the movements ddlktuna, e.g. the “ecological trap”
hypothesis (Marsac et al 2000), to be tested. Téement data will also provide critical
information on appropriate spatial structuring toick assessment models.

3. To obtain information on species-specific vertical habitat utilisation by tunasin the
tropical WCPO, and the impacts of FADs on vertical behaviour. Vertical habitat
utilisation plays a large role in determining vuiglgility to all major gear types operating
in the fishery. This objective seeks to charactettse effect of FADs (anchored and
drifting) and other possible impactors (e.g., seam®) on tropical tuna vertical
behaviour and habitat utilisation This informatiavill allow better estimation of
abundance indices and standardised effort for thim fisheries and possibly contribute
directly to the design of management measuresAdr fishing.

4. Toobtain information on local exploitation rates and productivity of tunain various
parts of the WCPO. Knowledge of local exploitation rates, productivitygd movements
is important for understanding the impact of fighat more local scales. In particular, it
allows estimation of the extent to which currentchalevels may reduce the standing
stock of tuna and the catch-per-unit-effort of figheries, a phenomenon commonly
known as “local depletion”.

These objectives are being pursued through a tgggnegramme, and associated data
collection activitiesin the WCPO. Funding support for the project has bgemerously
provided by the PNG National Fisheries AuthoritygviNZealand Agency for International
Development, Australian Centre for International ridgltural Research, European
Commission 8 European Development Fund (through the PROCFisie&tj, European
Commission 8 European Development Fund (through the SciFisleBtioand the Global
Environment Facility (through the Pacific Oceanisteries Management Project).

This summaryreport presents the results of Phase 1 of the PTTP



2 Introduction

Phase 1 has focused its efforts upon the territardders of Papua New Guinea (two three-
month cruises) and the Solomon Islands (two onetmaruises and one two-week trial
cruise). The pole and line FV Soltai 6, owned apdrated by Soltai Fishing and Processing
Ltd, a Solomon Islands-based company, was charferethe first 4 cruises and FV Soltai
105 for the last Solomon Island cruise to assessuitability for the next PTTP phase.

Theoperationabbjectives for Phase 1 were:

* To tag and release 30,000 tuna using conventional tugs, taith an ideal species
composition of skipjack 60%; yellowfin 30%, and &g 10%.

* To tag and release 300 plus tuna using electronic arthags, with a priority on
bigeye and yellowfin tuna;

* To undertakesonic tagging and deployment of FAD monitors

* To train scientific staff, including two full-time PNG biogical technicians, on
tagging and sampling methods, including archivalis®agging procedures and data
management;

« To undertakebiological sampling (length, sex, stomach contemd tissue samples)
according to an experimental design in order taiobtnformation on the trophic
status of tunas in different school associations.

3 General Methods

3.1 Conventional tagging methods and equipment

The project has adopted tagging methods and equipthat have been tried and tested in
previous SPC projects, notably the Regional Tuna Taggingjet in the early 1990s.
Conventional tagging is carried out primarily frahree tagging stations — on the starboard
port bow and on the port stern. Specially desigagding cradles consisting of a vinyl fish
support attached to a metal frame are used t@nestre fish during the tagging procedure.

Fish are captured using pole-and-line fishing, tagtjed with a single conventional tuna tag
near theposteriorinsertion of the second dorsal fin, securely andlgothe tag head in the
pterygiophores. Tags are inserted using stainkesd applicators. The tags are 11 cm or 13
cm Hallprint™ dart tags. The 11 cm tags are geheagiplied to tuna <38 cm and the 13 cm
tags to larger tuna. All tuna are measured priaetease using a scale drawn on the cradle.
The tagging operation typically lasts less thas@€onds from fish capture to release.

3.1.1 Electronic tagging methods and equipment

Two additional tagging cradles designed for ardfsemic tagging were installed (see Figure
1.) These cradles greatly increased the possasilif deploying archival and sonic tags
during standard pole-and-line fishing operationst lalso increased the numbers of
conventional tag releases during fast biting school

3.1.1.1 Archival tagging

Fish were captured during pole and line operatthimng the day and at night by using hand
lines or rod and reel techniques for archival taggi Smaller bigeye and yellowfin (< 70 cm
FL) were prioritized for tagging during pole anahdi fishing as fish condition was not
compromised by the fishing technique. Larger siigu (> 70 cm FL) were caught with rod



and reel or hand line during the night and liftedni the water using a purpose-built,
dedicated sling, to minimise injury or stress.

Two different size classes of archival tag weredusd) the larger LTD-2310 (Lotek
Wireless, Newmarket, Canada) and the Mk9 (Wildfemputers, Redmond, USA) which
were surgically implanted into fish 60 cm and largend (2) the smaller LTD-2410 and
LTD-1110 (Lotek Wireless, Newmarket, Canada) whigre implanted into fish 40 cm and
larger. Depth, fish and sea water temperaturesaartaent light were recorded each minute
for LTD-2310 and Mk9. The LTD-2410 has limited many capacity (128 Kb) and to
extend the period of sequential records of all ddi&tag was programmed to record every 5
minutes. The LTD-1110 model also has limited mgnaord only records depth and internal
temperature. The sampling interval for this tagris-programmed by the manufacturer. The
sampling interval also varies with the durationtag deployment (7 and 3 minute intervals
were observed).

3.1.1.2 Sonic tagging

Underwater telemetry gear manufactured by VEM®@@s used. Coded V9 pinger tags and
depth recording V9P tags were utilized due to theiequate power range balanced with a
small size capable of being used on a wide sizgerari tuna. This aspect of gear selection
allowed the sonic tagging of all three tuna spedi@®ughout the size range dish
encountered. The relatively small size of sonicdp allowed double tagging of medium
sized tuna with both a sonic and an archival tagchvivas undertaken to provide a useful

> http://lwww.vemco.com/



combination of fine and larger-scale movements.icStagging was incorporated into the

overall project goals through collaboration withe tRelagic Fisheries Research Program
(Univegrsity of Hawaii) that has funded similar sesl on anchored FADs in Hawaiian

waters.

3.1.1.3 Surgery procedures

Tuna selected for archival or sonic tagging weee@t in a smooth vinyl tagging cradle or
left in the vinyl landing sling if greater than k. The eyes were immediately covered with a
wetted artificial chamois cloth, a sea water heseited in its mouth to irrigate the gills and
the hook removed. If fish condition was judgedathie, an electronic tag(s) was surgically
implanted. Implantation involved the insertiontioé Betadine rinsed tag into the body cavity
through a small incision (3cm) made with a knifed#, which for yellowfin and bigeye tuna
was closed using a dissolvable suture after irsertiEach fish was also marked with a
conventional dart tag placed below the second HérsaOrange colored dart tags were used
to mark fish receiving an archival or archival pkenic tag. Green colored tags were used
for sonic tag releases. Fish were measured togheest cm (FL) before being released. The
time of release with school and location data weseorded and stored on an Access
database. The tagging operation lasted betweseddhds and 2 minutes. Identical methods
were used for the implantation of archival and sotsigs with one exception Skipjack
receiving an internal sonic tag were closed usingd stainless steel staples delivered by a
3M 35W surgical staple gun.

3.1.2 Recovery procedures

Considerableefforts have been made to publicize the project astablish tag recovery
procedures in the main locations where recoveriedilkely to occur, both within PNG and
beyond. Tagging posters, providing information itdérs on what information to collect,
where to send the tags and information, and than@svthat will be paid, have been produced
in 13 languages. Posters have been sent to indasthyGovernment contacts throughout the
Pacific and East Asian regions. Arrangements haenlmade in key locations, including
PNG ports, other Pacific Island landing sites, iBpihes, Thailand, Japan and Korea, for tags
to be collected, rewards to be paid, and the taggecovery data sent to SPC.

Therewardsbeing for the return of tags and recovery data are

Conventionakags USD10 or a project shirt or cap
Archival tags USD 250
Sonictags USD 50

3.2 Biological sampling

Biological sampling has been conducted as a part of theng@guises to obtain information
on the trophic status of tunas in different typésahool association. A sampling design was
developed and design stratification included sge@ehool association type, area (Bismarck
Sea, Morgado Square, and Solomon Sea) and timeyof The sampling strategy was to
sample 15ndividualsfrom 2 schools within each stratum. For each iildial, we recorded
species, length and sex, and collected stomaclersdnd a muscle tissue sample.

® Dagorn, L., Holland, K.N., and D.G. Itano. (20@®havior of yellowfin Thunnus albacares) and bigeyeT.
obesus) tuna in a network of fish aggregating devicesSA Mar. Biol. 227(511). 12 pp.



In addition to stomach/muscle/liver sampling, measurementsigus Fatmeter were
undertaken. The Fatmeter is a non-destructive,imasive method that can be used on live
fish. This electronic device measures the lipidtenhof the fish. The lipid content of fish is
related to the water content of the sample; by m&@as the water content using a micro strip
sensor the amount of lipids can be inferred by eosien with the appropriate calibration
(required for each species). Calibration for yefiowwas built in to the device but muscle
samples have been collected for checking the edidor in the lab. More muscle samples
were collected for skipjack to establish a progibecation for this species.

4 Summary of Papua New Guinea results

The PNG tagging experiment comprised 2 cruises wfo8ths, from the 12 Aug to the 12
Nov 2006 and from the 19 Feb to the 20 May 200@uieé 2 provides details of the vessel
track during these 2 cruises.

During PNG tagging, a total of 61,273 tuna were taggdet aonventional yellow tags of two
sizes, 283 with archival tags and 222 with acoustis. Archival and acoustic-tagged tunas
were also conventionally tagged. Further detailtheke releases are given in the following
sections.

As at 08 July 2008, 8,087 tag recoveries had been redeinom the PNG releases for an
overall recovery rate of 13.1%
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Figure 2. Cruise plot of Soltai 6in the PNG EEZ.
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4.1 Conventional tag releases during PNG tagging

4.1.1 Number of releases

During the PNG tagging, a total of 61,273 tuna weigged with yellow conventional tags
(skipjack 65.4%; yellowfin 33.4%; bigeye 1.1%). férther 478 fish received conventional
tags as part of the electronic tagging activitidhie number of conventional tag releases in
PNG (and recaptures as at 08th July 2008) by spacié school association is given in Table
1. The species composition of releases (65:34:5) el@se to the skipjack: yellowfin target
(60:30), although the overall proportion of bigetggged was much less than desired. It



proved difficult to catch and tag large numberdigeye in the Bismarck Sea by both pole-
and-line and night line fishing (jigging) while tieup to anchored FADs, due to the general
inefficiency of pole-and-line gear in capturing &g in equatorial waters and an apparent
low local abundance.

Table 1. Conventional tag release number s by species and school association, for PNG,
as at 8/07/08.

School Releases
association SKJ YFT BET Total
Unassociated/free 7,805 2,571 23 10,399
Log 1,976 851 28 2,855
Anchored FAD 27,995 16,023 582 44,600
Drifting FAD 1,043 85 3 1,131
Marine mammal 259 169 1 429
Current line 261 13 0 274
Seamount 968 657 54 1679
Island or reef 102 282 0 384
TOTALS 40,409 20,651 691 61,751

4.1.2 Spatial distribution of releases by school association

The spatial distribution of skipjack, yellowfin abijeye releases, by species and school
associationis shown in Figure 3. The majority of tag releasere made on schools
associated with anchored FADs (Table 1; FigurA2arge and useful tag release cohort of
skipjack and yellowfin was made from free schoolsd in the Solomon Sea, close to the
south coast of New Britain. Free (or island asgedjareleases of yellowfin and skipjack
were also made close to Tench Island, north of Neland and on anchored FADs west and
east of Bougainville.

4.1.3 Size distribution of conventional tag releases

The size distributions of tag releases in PNG waters (t®dspecies and the corresponding
size distributions for the locally-based purse ediaet in PNG (blue) are shown in Figure 4.
For skipjack, the size range tagged is similarh® size range of fish captured by purse
seiners setting on anchored FADs in PNG. For ydilgwthe purse seine size distribution
consists of multiple modes, with the tag releasesesponding in size to the smallest mode.
The larger mode centered at around 100 cm in thgepeeine distribution was not available
to any substantial degree to the pole-and-lineitaggessel. For bigeye, the numbers tagged
are concentrated into two modes within a wider aNaange of sizes taken by the purse
seine fleets. These differences in size distrilmstiof tag releases and purse seine catch mean
that size will need to be included in any modeilizinig both the tagging and fishery data.

These size distributions include significant nunsbeaf fish <40 cm fork length. These small
fish are often not seen in landed purse seine eatichthe broader western and central Pacific
because they are avoided or discarded at sea. ldowdey are seen in the catches in PNG
because the locally-based purse seine companiesah&etain all” policy centered on FAD
associations.



SKIPJACK releases
by schaol association

= 5,000
2,500
500

B AnchoredFAD
Log

B Unassocisted

E seamount

O Cther

YELLOWFIN releases |-
by school associstion
3,000

1,500

300

W AnchoredFAD
Log

B Unassocisted

Seamaunt

[] Other

BIGEYE releases
by school associstion

-

B AnchoredFan
Log

B Unassociated

O seamourt

[0 Other

Figure 3. Spatial distribution of releases of skipjack (upper), yellowfin (middle) and
bigeye (bottom) by school association.



Skipjack

0.08

0.07

0.06

0.05 1

0.04 -

Proportion

0.08

0.02 4

0.01 1

o
P PP R AR RN RPRERF S
Length (cm)

Yellowfin

0.07 -

0.06 -

Proportion

o ©OW o ®©
N N ™M ™

50

© N 0O ¥ O ©O© o ©
H © © ~ ® © o O

44
104
110
116
122
128
134
140
146

Length (cm)

Bigeye
0.12 4
0.1
0.08 |

0.06 -

Proportion

0.04 -

0.02

20
26
32
38
50

© N 0O ¥ O O o ©
H © © ~ ® © o O

44
104
110
116
122
128
134
140
146

Length (cm)

Figure 4. Size distributions of FAD-associated conventional tag releases (in red)
compar ed to the size distribution of fish captured at the same time by purse-seiners
operating in PNG (in blue), for each species.



4.1.4 Fish movements
Figure5 shows the displacement of recaptured PNG tafyge$ by species.
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Figure 5. Displacements of PNG tagged fish (movements > 300 nm for skipjack and
yellowfin, movements > 100 nm for bigeye).



4.2 Archival tagging

4.2.1 Archival tag releases

Two hundred and eighty-three tuna (233 yellowfi@,bigeye, 2 skipjack) were tagged with
archival tags. Table 2 shows the total archivglridease number in PNG by gear type. The
numbersof releases by species and school associatiogivae below (Table 3). One pop-up
satellite tag was also deployed on a large yellowéiught on a troll line.

Table 2. Total archival tag release by fishing gear.

Fishing gears Cruisel Cruise 2 Total
P&L 18 (25%) 171 (81%) 189 (67%)
Rod-handline 53 (74%) 29 (14%) 82 (29%)
Trolling 1 11(5%) 12 (4%)
Total 72 211 283

Table 3. Total archival tag release number s by species and school association.

Species sztzeoil Fad Drllzgldng Log \évf:];llf CLIJirrzgnt Seamount Total %

BET 6 41 1 48 17

SKJ 2 2 0.7
YFT 59 156 8 2 2 6 233 823
Total 65 199 1 8 2 2 6 283 100
% 23.0 70.3 0.4 2.8 0.7 0.7 2.1 100

4.2.2 Size distribution of archival tag releases

Archival tag releases were separated into two differemt ci@sses: The LTD-2310 (Lotek)
and the Mk9 (WLC) are physically larger than theD:-2410 and LTD-1110 (both Lotek).
Initially, release sizes were set conservativelthulie larger AT models used on tuna greater
than 70 cm and the smaller ATs in fish greater t@rem. With increasing speed of archival
tagging procedures and the observed positive fistdition, these size limits were reduced to
60 and 40 cm respectivellyigures6 shows the size distribution of archival taggeti by tag
size for bigeye and yellowfin tuna.

4.3 Sonic tags and FAD monitors

4.3.1 Sonic tag releases and FAD monitor deployment

A total of 222 sonic tags were deployed in PNG lpigeye, 135 yellowfin and 69 skipjack
tuna) as detailed in Table 4. Of these, 27 tuSay€llowfin and 8 bigeye) were implanted
with some combination of archival and sonic tagkipfack were not double tagged with
electronic tags due to the limited space availabteeir peritoneal cavity.

4.3.2 Size distribution of sonic tag releases.

The size distribution of sonic tag releases attempted tansp wide size range to gain
information on the aggregative dynamics of “smaktsus larger tuna by species. Figures 7
indicate the size distribution of skipjack, yellowfind bigeye tuna released with sonic tags
in PNG waters.
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28 anchored=ADs were equipped with a VR2 sonic receiver gr8ups in the Bismarck Sea
and 1 group in the Solomon Sea (Figure 8).
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Figure 6. Size distribution, by tag type, of archival tagged yellowfin and bigeye.
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Table 4. Summary of sonic tag releases for PNG.

Sonic tag type  Archival tag BET YET SKJ Total
V9 coded Sonic tag only 6 49 27 82
V9 coded LTD 1110 5 8 13
V9 coded LTD 2410 1 1
V9 coded Mk9 1 5 6
V9 coded subtotal 13 62 27 102
VIP depth Sonic tag only 4 67 42 113
VIP depth LTD 1110 1 1
VIP depth LTD 2310 1 3 4
VIP depth LTD 2410 1 1
VIP depth Mk9 1 1
VVIOP depth subtotal 5 72 42 120
Sonic tag release total 18 135 69 222

LF of sonic tagged tunain PNG
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numbers

. rit

0l | o Bl = m B
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109
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Figure 7. Length frequencies of sonic tag releasesin PNG waters.
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Figure 8. Areas of Fad monitor deployment.

4.3.3 Data acquisition and receiver status

Examinationof retrieved data indicated high reporting ratésanic tag releases. However,
for the most part, all sonic tag releases appetredaintain association with their FAD of
release for short periods with most releases appgam@epartingen masse within a few days
of release.

4.4 Biological sampling

The total number of samples collected during PNggjiteg experiment was 2,275 as detailed
in Table 5. To date, about one third of these stdrmdave been analyzed at OFP biological
laboratory.

Table 5. Number of biological samplestaken in PNG.

PNG sampling =~ Free school  Driftinglog Anchored FAD Whale Seamount Total

Skipjack 258 111 732 10 44 1155
Yellowfin 164 28 667 8 44 911
Bigeye 1 25 5 31
Rainbow runner 10 5 48 10 73
Kawakawa 22 10 32
Frigate tuna 15 43 2 60
Dolphin fish 8 8
Silky shark 2 2 4
Blue marlin 1 1
Total 471 146 1525 20 113 2275

A total of 544 fish were examined with the Fatmeiecluding 316 skipjack and 228
yellowfin. Fillets for calibration were collectedbin 74 skipjack and 20 yellowfin.
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5 Summary of Solomon Islands results

The Solomon Islands tagging comprised 3 cruisesn fihe 26 October to the 26 November
2007, from the 20 February to the 20 March 2008femow the 26 March to the 8 April 2008.
Tagging method and equipment were the same ash&omPNG. The tagging platform
changed for the last cruise (26/03 to 08/04) with hew vessel Soltai 105 being chartered
mainly to assess its suitability for the PTTP phihsehich require a boat with an operational
range longer than Soltai 6 s’. Figure 9 providetaills of the vessel tracks during these
tagging experiments.
|

vt

Vessel cruise track
Baiting
Tied to FAD
Anchored FAD school
Log school
Seamourt school
Unassociated schoal
Sighting or other school type
- Wessel track

[eopacxo

Figure 9. Cruise plot of the combined 3 tagging cruisesin the Solomon Islands EEZ.

5.1 Conventional tag releases during Solomon Islands tagging

5.1.1 Number of releases

In Solomon waters, a total of 41,127 tuna were edggith conventional yellow tags of two
sizes (skipjack 55.1 %; yellowfin 43.6 %; bigey8 %, Table 6). The majority (81 %) of tag
releases were made on schools associated with r@achads.
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Table 6. All tag release/r ecaptur e number s by species and school association, for
Solomon | slands, as at 8/07/08.

School Releases

association SKJ YFT BET Total
Unassociated/free 2,957 463 124 3,544
Log 2,239 459 2 2,700
Anchored FAD 16,447 16,430 425 33,302
Drifting FAD 914 611 2 1527

Island or reef 89 0 0 89
TOTALS 22646 17,963 553 41162

5.1.2 Spatial distribution of releases by school association

Figure 10 shows the spatial distribution of skigjagellowfin and bigeye releases, by species
and school association.

5.1.3 Size distribution of conventional tag releases

The size distributions of tag releases in the Soloislands by species are shown in Figure
11. No information on the size distribution of pex#seine captures in the Solomon Islands
was available for comparison.

5.1.4 Fish movements
Figure 12 shows the displacement of recapturednSmidslands tagged tunas by species.

5.2 Archival tagging

5.2.1 Archival tag releases and size distribution

Thirty-five archival tags were deployed in the Sotm Islands cruises (27 yellowfin and 8
bigeye). No acoustic tags were deployed in SolorB&Z. The size distribution of the
archival tag fish was 59 to 90 cm for the yellowdind 39 to 60 cm for the bigeye.

5.3 Biological sampling

Biological sampling continued in the Solomon Islanttuises. Total number of samples
collected by school type is provided in Table 7.08b10% of the samples have been
analyzed in the lab.

Table 7. Number of biological samplestaken in Solomon | slands.

Solomon

sampling Free school Drifting log Anchored FAD Total

Skipjack 33 59 61 153

Yellowfin 13 52 60 125
Bigeye 7 2 9
Total 53 111 123 287

A total of 406 fish were examined with the Fatmeateftuding 190 skipjack, 206 yellowfin
and 10 bigeye.
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Figure 10. Spatial distribution of releases of skipjack (upper), yelowfin (middle) and
bigeye (bottom) by school association.
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Figure 12. Displacements of Solomon | slands tagged fish (>300 nm for skipjack , >200
nm yellowfin, >100 nm for bigeye).
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6 Tag recoveries

Tag recoveries for PNG and the Solomon Islandgusteover 13 % and 9 % respectively
(Table 8). Recoveries from fish originally tagassociation with marine mammals (14.7 %)
and anchored FADs (14.5 %) have been higher thamage, whereas those originally
associated seamounts (7.5 %), drifting FADs (7 #@) eurrent lines (5.8 %) have been low
in PNG (Table 9). The recapture of fish originataught on other types of school
associations has been close to the average. IiBsal@mon Islands recoveries from fish
originally tagged on drifting FADs (16.5 %) has bdggher than average whereas those that
were originally tagged in free-schools (6.5 %) haen low (Table 9). Approximately 50 %
of the recaptured fish were at liberty for lessntt® days (Figure 12). Distances moved
between release and recapture were consistenintieeat liberty statistics with most fish
captured within 60 nm of there release locatiogyFe 13).

Table 8. Number and percentage of recaptures per tag type for PNG and Solomon
I lands (as of 28/07/08).

PNG Recaptures
Tag type Skipjack % Yellowfin % Bigeye % Total %
Conventional
tags 4780 11.8 3,041 15 215 34.4 8036 13.1
Archival tags 1 50 30 12.8 11 22.4 42 14.8
Sonic tags 3 4.3 9 7.8 3 6.1 15 6.7
Total 4,784 11.8 3,080 14.9 229 33.1 8,093 13.1
Solomon Islands
Conventional
tags 2,288 10.1 1493 8.3 32 5.8 3,813 9.3
Archival tags 2 1 2 1
Total 2,288 10.1 1495 8.3 32 5.8 3815 9.3

Table 9. Total number of tag release number s by species and school association, for
PNG and Solomon Islands (as of 28/07/08).

School Releases Recaptures
association SKJ YFT BET  Total | SKJ YFT BET Total
PNG
Unassociated/free 7,805 2,571 23 10,399 809 (10.4%) 187 (7.3%) 0 996 (9.6%)
Log 1,976 851 28 2,855 207 (10.5%) 66 (7.8%) 13 (46.4%) 286 (10%)
Anchored FAD 27,995 16,023 582 44,600 | 3,582 (12.8%) 2,711(16.9%) 196 (33.7%) 6,489 (14.5%)
Drifting FAD 1,043 85 3 1,131 72 (6.9%) 8 (9.4%) 0 80 (7.1%)
Marine mammal 259 169 1 429 42 (16.2%) 21 (12.4%) 0 63 (14.7%)
Current line 261 13 0 274 16 (6.1%) 0 0 16 (5.8%)
Seamount 968 657 54 1679 47 (4.9%) 59 (9.0%) 0 126 (7.5%)
Island or reef 102 282 0 384 9 (8.8%) 28 (9.9%) 0 37 (9.6%)
TOTALS 40,409 20,651 691 61,751 | 4,784 (11.8%) 3,080 (14.9%) 229 (33.1%)  8,093(13.1%)
SOLOMON ISLANDS
Unassociated/free 2,957 463 124 3,544 187 (6.3%) 41 (8.9%) 3 (2.4%) 231 (6.5%)
Log 2,239 459 2 2,700 260 (11.6%) 46 (10.0%) 0 306 (11.3%)
Anchored FAD 16,447 16,430 425 33,302 1,712 (10.4%)  1,275(7.8%) 29 (6.8%) 3,016 (9.1%)
Drifting FAD 914 611 2 1527 120 (13.1%) 133 (21.8%) 0 253 (16.6%)
Island or reef 89 0 0 89 9 (10.1%) 0 0 9 (10.1%)
TOTALS 22646 17,963 553 41162 2,288 (10.1%) 1,495 (8.3%) 32 (5.8%) 3,815 (9.3%)
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Tag recoveries appear consistent with releaseripjdtshing effort and unloading history,
except for American Samoa and Thailand where retevare lower than expected (Table
10 and 11). Visitation by the PTTP recovery offibas occurred recently to ascertain the
reasons for this lower rate in these locationsveitisement of the PTTP has also been

increased in these locations.

Table 10. Total tag recoveries by tag sour ce (as of 28/07/08). Note totals for
conventional tags also include the fish that wer e archival and sonic tagged.

Tag source Tag type Number
IATTC Archival tags 1
Philippines (direct) Archival tags 2
Philippines (Frabelle) Archival tags 1
PNG (Frabelle) Archival tags 7
PNG (Frabelle) Archival tags 1
PNG (NFA) Archival tags 1
PNG (other) Archival tags 1
PNG (RD) Archival tags 22
Solomin Islands (MFMR) Archival tags 1
Solomon Islands (NFD) Archival tags 3
Thailand Archival tags 4
American Samoa Conventional tags 18
China Conventional tags 1
FSM Conventional tags 3
IATTC Conventional tags 135
Indonesia Conventional tags 77
IOTC Conventional tags 5
Japan Conventional tags 273
Korea Conventional tags 154
Marshall Islands Conventional tags 1
Other Conventional tags 7
Philippines (direct) Conventional tags 368
Philippines (Frabelle) Conventional tags 162
PNG (Frabelle) Conventional tags 645
PNG (NFA) Conventional tags 91
PNG (other) Conventional tags 33
PNG (RD) Conventional tags 5022
PNG (SST) Conventional tags 181
Solomon Islands (MFMR) Conventional tags 108
Solomon Islands (Global Investment) Conventional tags 946
Solomon Islands (NFD) Conventional tags 2545
Solomon Islands (other) Conventional tags 23
Solomon Islands (Soltai) Conventional tags 194
Tagging vessel Conventional tags 23
Thailand Conventional tags 892
Philippines (direct) Sonic tags 1
PNG (Frabelle) Sonic tags 1
PNG (RD) Sonic tags 12
Solomon Islands (NFD) Sonic tags 1
Thailand Sonic tags 1
Total 11967

Archival tags have been recovered at a similart@@onventional tags (13.8% for PNG and
Solomon Islands combined). Tag reliability hasdme an issue with the small sized Lotek
tags have an approximate 50% error rate (Table TBg deployment of small sized tags has
been suspended until this reliability issue is ke
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Table 11. Total tag recoveriesby flag (as of 28/07/08). Notetotalsfor conventional tags
also include the fish that wer e archival and sonic tagged.

Flag Tag type Number
FM Archival tags 1

Kl Archival tags 2

PG Archival tags 30
PH Archival tags 4

SB Archival tags 4
Unknown Archival tags 3
CN Conventional tags 38
FJ Conventional tags 1

FM Conventional tags 11
ID Conventional tags 85
JP Conventional tags 293
Kl Conventional tags 13
KR Conventional tags 340
MH Conventional tags 8

NZ Conventional tags 4

PA Conventional tags 8

PG Conventional tags 5589
PH Conventional tags 976
SB Conventional tags 2797
SY Conventional tags 1
TW Conventional tags 339
us Conventional tags 26
VU Conventional tags 920
Unknown Conventional tags 458
PG Sonic tags 12
PH Sonic tags 2

SB Sonic tags 1
TW Sonic tags 1
Total 11967

Table 12. Archival tag recoveries and observed faults.

Tag Type Total Total Tag % Failure
released recovered Failures

MK9 (Wildlife Computers) 103 7 1 (shed)

2310 (Lotek) 49 6 1 17 %

2410 (Lotek) 117 26 14 54 %

1110 (Lotek) 49 5 3 60 %

7 Conclusion

Phase 1 of the PTTP has been demonstrably suckegsfuall of the operational objectives
of the cruises achieved, with the exception of tie&ventional tag release numbers for
bigeye. Efforts to increase the bigeye tag numbesee hampered by the apparently low
abundance of the species of a size vulnerableléasgul-line and FAD-associated night hand
line fishing. The results however were nevertrelaststanding with over 100,000 fish
conventionally tagged which was well above the alle¢arget.

Archival and sonic tag release numbers were siamtly increased during the second cruise
in PNG by the incorporation of two purpose-builn®darchival tagging cradles into the
general tagging strategy. These cradles were posii on the bow (between two
conventional tagging cradles) and on the stern avliee cradle was used as a combination
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conventional/sonic/archival tagging station. Thilowaed the selection of desirable species
and size ranges of fish to be implanted with a@l$onic tags during normal pole-and-line
operations.

The successfutraining of NFA counterparts in surgical procedunecessary for archival and
sonic tagging provided the possibility of continaatof sonic tagging experiments beyond
the PTTP in PNG. Materials necessary for archival aonic tagging were left with NFA

(surgical supplies, tagging mattress, conventidiags, recorders) including eight VR2
receivers. Initial plans were developed for NFActinduct sonic tagging within a group of
anchored FADs set in the Huon Gulf, near Lae, WiBA agreeing to fund the purchase of
sonic tags and expenses related to personnel ticheessel use.

The small sized archival tags have proven to beliainle and their use suspended. Their
manufacturer is producing a new model of small tag&l once sufficient trialling
demonstrates there reliability, archival taggingwiall fish should recommence in phase 2 of
the PTTP.

The excellentresults obtained were possible in no small pagttduthe trouble-free operation
of the Soltai 6, which is a tribute to the professionalism of 8@omon Islands officers and
crew, and the logistical support provided Soltahifilg and Processing Ltd. The teamwork
and dedication of the officers, crew and sciensfaff were instrumental in the success of the
cruise. We thank also the fishing industry and tag collection contacts in the various
locations for their cooperation and assistancééréturn of tags.

Phase 1 included a two week trial cruise of theéab@b5 as a tagging platform for Phase 2 to
confirm its suitability. This vessel has more esige working space, greater vessel speed,
better fuel consumption, increased bait carryingacéty, and greater operational flexibility.
The outcome of the cruise was positive and withanmodifications and correction of some
existing defects, the vessel is essentially readgérvice. Increased spatial coverage of
Solomon Islands waters was achieved during thig shoise, as a result of the commitment
to longer range operations. During Phase 2, éfyikkhat 5 scientific personnel will be carried
on most occasions, including an observer from gerational area/country. The number of
vessel officers and crew is likely to be betweera@8 30, as opposed to 25 on the Soltai 6,
with additional crew needed to support both thdihgwf the larger net and the additional
tagging cradle.

For mor einfor mation contact:

John Hampton, Oceanic Fisheries Programme, SPC JohnH@spc.int
Bruno Leroy, Oceanic Fisheries Programme, SPC BrunoL@spc.int

Or visit the project websitenttp://www.spc.int/oceanfish/HtmI/TAG/index.htm
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