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Abstract

Data on blue marlinMakaira nigrican$ catch and length frequency d&tam member countries
were provided by the Western and Central Pacific Fisheries Commission (WCPFC) and Inter
American Tropical Tuna CommissigiATTC) to thelnternational Scientific Committee for

Tuna anl Tunalike Species in the North Pacific Oced8) Billfish Working Group

(BILLWG) for the purposes of conducting a 2016 stock assessment update. The results of
Categoryl (19502014), 11 (19782019, and Il data (1992014) from the WCPFC and

Categoryl data (19542014) and 11l (199€2013) from the IATTGweretabulated and visualized.
We quantify he amount of catch and the size composition in the WCPFC and IATTC
overlapping aredalime serieof catches and size compositions of the fleets used indble st
assessment model were developed. Consistency bethest®ro datasets was also evaluated in
this working paperThe aim of this working paper is to provide the input assessment data to the
BILLWG.
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Introduction

In 2013, the Billfish Working Group members of the ISC completed a benchmark stock
assessment dfiue marlin (Makaira nigricang in the Western and Central North Pacific Ocean
(ISC, 2013. In that assessment, data provided by member countries to the Westeensad C
Pacific Fisheries Commission (WCPF&)d the IntetAmerican Tropical Tuna
Commission(IATTC) wereincluded(1971-2011). There is an area where the jurisdictions of
IATTC and WCPFC are overlappirigig. 1), bounded by 150 degrees longitude W, 130 eleg
longitude W, 4 degrees latitude S, and 50 degrees of latitUsiev8ralcountries have reported
catchto bothcommissions. For the stock assessment of blue marlin unit Pacific Ocean stock,
reported catch in theverlap area may cause an issue ofidapbn of toal catch amount of blue

marlin.

With the duplication ofhe catch data, there would delecrease in the precision of biomass
estimatesandlikely introducel error in thecatch limit recommendationsor supporting the
2016 blue marlin stocassessmentpdate we analyzd the data provided by the WCPFC and
IATTC. The objectives of this working papeere (1) to tabulatethe catch data; 2) to visualize
the temporal and spatial variation of the catch and size 3)ata,quantify the amount afatch
and the size composition in the overlap ar¢dap4ipdate théme serieof catch and size (1971
2014)of the fleetdor the inputto the Stock Synthesis Bodel.

Materials and methods

This working paper summarizes various types of data provided by the WCPFC and the IATTC.
For the WCPFC datasets, categbdata is the annual total catch dguntryand gear type and

was provided for 195Q014. Categoryl data is the quarterly catch by % 5° spatial squares by
countryand was provided for 1978015 Categonylll data is size frequendgfye-to-fork length

[EFL] measurement inm) aggregated by quarter and 5° x 5° spatial degree sduyaresintry

and was provided for 1992014.
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For thelATTC datasets, categohydata is the annual total catch by fleet and the gear type and
was provided for 1952014. Categoryil data is size frequend¥FL, cm)aggregated by month
and 5° x 5° spatial degree squargsountry and was provided for 192013.Category |l data

for the IATTC was noprovided Categoryl data in the WCPFC and IATTGQverlappingarea

from 2011 to 2014 was provideMichaelHinton, personal communication, Jan 15, 2D16

during the meeting.

Longitude of the ategoryll and Ill data were converted te3B0 °format Furthermorethe

designation obach5° x 5° squaravas rearrangetb the center point by adding 2% latitude

and longitude valuesuch that when data are displayed spatially, they show up in the center of
eachsquare GIS and spatial analysis techniques were used to analyze and display the entity and
distribution of the catch and average széhe blue marlin in the Pacific Ocean. All statistical

analyses were implemented in R language (R Development Core 7@a®),

Time serie®f catchesof the fleetOthLL, PYFLL, EPOPS, WCPFCPS, and EPOOth were
developedgeeTable 1for the fleetdefinition). For the OthLL fleefi.e., other longline fisherigs
catches excluding Japan, Taiwan and United St&eountries (Belize, China, Spain, Korea,
and Vanuatu) have both reported to the WCPFC and IATBCGninimize the duplication of the

catch amounthetotal catchof the OthLLfleetwas estimated:

WCPFC + IATTC - Overla (1)

, Where theWCPFCand IATTC are theatchesn the two convention area®verlap is the catch
in the WCPFC and IATTC overlapping area

The previous benchmark stock assessment used size composition data of fleet EPOPS, OthLL
and PYFLL based on the WCPFC dAd TC Cat Ill datasets. In this working paper, we

followed the same fleet structure for compiling the size composition data. More specifically, the
WCPFC Cat Ill data was used to develop the size composition of the OthLL fleet by removing

countries of Japg Taiwan, United States afdench Polynesia, and then combining the rest of

-2-
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the countries. Size composition of the PYFLL was derived by extracting French Polynesia from
the WCPFC Cat Il datasets. Since the IATTC Cat Il data is countries combinedhtie w

dataset was used for the EPOBé&ngth frequency data were compiled usirgnd size bins

from 80 to 320 cm for EPOPS and-@® bins from 80 to 320 cm for OthLL and PYFLThe

lower boundary of each bin was used to define each bin for all frequercgirdtheach size
frequency observation consisted of the actual number of blue marlin meadaestdirements
smaller and larger than 80 and 320 cm were assigned to the 80 and 320 cm length bins,
respectivelyComparisons between the observed size compositiageason for the benchmark

assessment and the observed size composition by season froewtetasetweremade

Results

WCPFCdataset

Categoryl

Thebluemarlin catch bythe longline and purse seine fisheleseprted inFig. 2. For the

longline fisheriegFig. 2a), a total of 31 countriegeportedblue marlin catche§he country

codes used by the WCPFC and throughout this docuraesdefined inTable 2 The main

fishing countries are Japan, Taiwan, Korea, and CRiatches began in 1958 at 887 tons caught
by Taiwan,Japan caught a substantial amourtloémarlinfrom 19621997 andthereafter
Taiwan contributed most of the blue marlin caldldlonesia also contributed many blue marlin
catches since 1980s. Since @86@he lowest amount of catch reported wds® tons in 1971

and thecatches peaked i2003at 24,193tons.

23 countries haveeportedblue marlin catchem the purse seine fisheridsig. 2b). Catches
began in 870at 6 tons caught b¥Philippines Fishing countries ofnited StatesTaiwan,
Philippines, Papua New Guinea, and Indonesia reported most the of the purse sessé&aatch
19702014.Catches peaked 2013at946tons.Catch values of blue marlin by the longline and

purse seine fisheridsr the recent four years (202D14)aresummarized imMable 3.
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Categoryll

Spatial distribution of the total blue marlin catbiring2011-2015by countrywasillustrated in
Fig. 3. A total of 23 countrieseportedCat Il spatial information otlue marlin catche<hina,
Fiji, Japan, Korea, Taiwan, United StatasdVanuatu have reported blue marlin catch in most
of the5° x 5%patial squareim theWCPFC are@ompared to other reported countri€aich
statistics in the WCPFC area for theaetfour years (2022015 weresummarizedn Table 4.
Taiwan andndonesighave contributed most of the blue marlin catch321 and 11528

metric tonssummed over the recent four ydal of 22 countries avereported blue marlin
catch in the WCPFCral IATTC overlappingarea.Catch statistics in theverlappingarea for the
recent four years (20312015 weresummarizedn Table 5. Among thee 10 reportingcountries,
China, Japan, Korea, French Polynesia, and Taiwan have contributed most of tharbtue
catches. The total catch values in diverlappingarea varied frord82 metric tons in 2011 to

873 metric tons in 2014. However, the total numbers of 5° x 5° spatial squares with blue marlin

catch in theoverlappingarea wereimilaramong years (reged from 63 to 73 squares).

Categorylll

Bubble plots indicating size data in each qudrtecountries(27 countriesjor theprevious
dataset (1992011) and new dataset (199014)are provided irig. 4. We found

inconsistencyf the size compositiobetween two datassfior the same time periqd 991

2011) butthe change isinor. For the new dataset, changdgshe size modesvertime were
foundfor China(decrease 20102012 andncrease ire0132014) Fiji (increase ir20102012
anddecrease i20132014) Taiwan(decrease i2012) andVietnam(high in the early recordls
This may imply changeof fishery selectivitySimilar to the previous dataset, the new dataset
also suggesta sizeableshift of size mode in 200#r French Polynesid his supports separag
theFrench Polynesiishery from theest of thedatasetLarge variatiosin size compositios
without clear modewere foundor New Caledonia, Papua New Guinea, Solomon Islands, and

Vanuatu.
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Spatial distibution of the average blue marlin size (BEgeork length,EFL, incm) during 2011

2014 by country was illustrated kig. 5. A total of 16 countries have reported blue marlin size

by area Among the 16 countries, China, Korea, French Polynesia, and Taiwan have reported

blue marlin size inthewider spatiacoveragecomparedo other countries. Cook Islands, Fiji,

New Caledonia, Papua New Guinea, Solomon Islands, Tonga, Vanuatu, isaoiea blue

marlin size between Oe and 15eS Il atitude. The
and by country. China and Federated States of Micronesia both reported small blue marlin size in

t he arlebme M fl atei tluddimggitade d 155 ¢

Size of bue marlincaughtin the WCPFC area for the recent four years (28014) was
summarizedy country and year, respectively,iable 6. The mean size is relatilyesmallfor
Taiwan and Vanuatu. Furthermore, Taiwan has reported the smalleshdikkeew Caledonia
has reported the largest size of blue mdfiable 6a). The CV for blue marlin sizey country
was around 0.1 except for Taiwan (0.37). This suggkatblue marlin caught by Taiwan had
higher variability in size composition. Chinasreported thiargest sample size (17 fish) for
the size dataSize compositions were similar during 264014 except the averagegewas
relativdy small in 2012 Table 6b).

Only French Polynesia has reported the blue marlin size in the WCPF&ERG bverlapping
area. Thaveragesizecaught bythis fleet is 192.42 cm EFL during 202014 [Table 7a). The

averagesizes and the CVs of sizegresimilaramong year¢Table 7b).

For the recent 4 yeangcords fromAustraliag Spain and Portugalvere foundn the Cat |
datasetTable 3) butwerenot found inthe Cat Il Table 4) andCatlll datasets Table 6). New
Zealand has reported catch in the Cat Il datasatdiun the Cat | dataset. All of the countries

thatreported size ithe Cat Ill datasealso reportedh the Cat | dataset.
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IATTC dataset

Categoryl

The blue marlin catch by the longline and purse seine fisheries is repoRigdénThe country
codes used by the IATTC and throughout this docunemetdefined inTable 2. For the longline
fisheries Fig. 6a), catches began in 1954 at 284 tons by Japan. The dominant fishing country
wasJapan before 2006 and swigchio Ecuador thereafte€hina(20082014) CostaRica
(19912014) Korea(19752014) and Taiwar(19642014)are the seconkrgestgroup of blue
marlin fishing countries in the Eastern Pacific Oc8dretotal catches peaked in 1963 at (43
tons and then declined tioe historical lowest amount of, 200tonsin 1975. The catch increased
to the second peak 6f027 tons in 1994, then decline@t28 tons in 2005and then increased to
the third peak of ;038 tons in 2013.

Blue marlincatchreported in the purse seine fisheness shown irFFig. 6b. Catches began in
1993 attotal of 85 tois caught byColombia, Ecuador, Mexico, United States, Venezuela,
Vanuatu, anether countriesEcuadothas beenhe dominant fishing countrgincel996.The

total catches peaked in 1963 atQ4B tons and then declined to the historical lowest amount of
2,200 tons inl975. The catch increased to the second peal0d7ons in 1994, then declined
2,498 tons in 2005, and then increased to the third peak®8 Tons in 2013.

Since 1990s the lowest amount of catch reported was 60 tons in 1996 and the catch peaked in
2005 at 209 tongCatclesof blue marlin by the longline and purse seine fisheries for the recent

four years (201:2014)aresummarized iMable 8.

Categorylll

Bubble plots indicating size data in eagharter Ccountriescombined from 1990 to 2013&re
shown inFig. 7. The size composition is stable with a mode around 200 cm EFLtioeer

exceptfor two years (1992993) with higher variation. It shoultk noted that the largest size of

-6-
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blue marlinreported from IATTC datés larger than 350 cm ERtompared to the WCPFC Cat
[l data.

Spatial distribution of the average blue marlin size during ZD1Bis illustrated inFig. 8. The
average si ze c augbhgrd Blue marlm dvergeisizetare eclatively labger
in the -255 d4 adfi t Wglengitaded > 230e¢e¢

Blue marlinsize composition in the IATTC area for the recent four years 2018 was
summarized iMable 9a. It should be noted that 2014 data was missing.riéan size are
similar from 2011 to 2013. The smallédtie marlin fish was reported in 2012. The CVs of the
mean size are consistent otiene. The reported sample size and spabakrageare also
consistent from 2011 to 2013.

Some blue marlin size data are reported in the WCPFC and IATTC overlappir{@ avkeob).
The sizecomposition(min, max and mean) and CVs of mean size are consistent from 2011 to
2013.However 2013 reportedata is of aelatively smaller sample size and spatial coverage
compared to 2011 and 2012. In comparig@overlapping aeto the whole IATTC area, the

sizecompositionf recent datare comparable.

Input catch and size data for tlock Synthesis model

Time serie®f catch

In the last stock assessment, the catch data from WCPFC and IATTC were grouped into 4 fleets
(OthLL, PYFLL, EPOPS, WCPFCP&ndEPOth). In this workingaper thetime serieof

catches of these fleatsprovided In thetime serieof OthLL catch, catch fror@7 countries

(Australia, Belize, Cook Islands, ChiragstaRica, Fiji, Federated Stated Micronesia,

Indonesia, Kiribati, Korea, Marshall Islanddexico, New Caledonia, Niue, New Zealand,

Papua New Guinea, Philippines, Portu§amoa, Senegabolomon Islands$pain Tonga,

Tuvalu,Vanuatu, and&/ietnam) were incluéd Five countries (BelizeChina, Spain, Korea, and

-7-
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Vanuaty have also reported tbhe IATTClongline catchlt was noted that new WCPFC

Category | longline catch data was available for Ecuador and Portugal for the 2016 blue marlin
assessment update, whichwecetn avai |l abl e for the 2013 assess
included because it represents other marlins and not blue marlin; only the Portugal longline catch
data will be usedlhe updatedime serie®f OthLL catchis shown in Fig9. Thetime serieof
catchgenerally matcedwith the previous catch data waloweverthe newtime serieof

catch hasighercatch values

Both WCPFC and IATTC havweportedongline catch by French PolynegRYFLL). We
simplyused the WCPF@ataseandcompare with the previous input dakg. 10). The2016
WCPFC dataset generally matched with the previous data well dgcd*99 and 2002. The
2016 WCPFQime seriehhasmuchhigher valuesn 1999 and 2002 compared to the 2013 SS

input data.

Blue malin catch (number of fish) of EPOPS from 262014 was provided during the meeting
(MichaelHinton, personal communication, Jan 15, 2DMe added the new catch data (2011
2014) to the previous SS catch data (32030)to represent the EPOPS catthe trend of the

newtime seriesvas shown irfFig. 11

We used th@urseseine catch data from the WCPFC to represent the WCPFCP SNiaieteen
countries were included in the datagefSpain, Mexico, United States and Vanuatinvhich
also reporteghurseseine catch to the IATTC. However, therseseine catch by these 4
countriesn the IATTC dataset were noicludedin thetime serieof EPOPS. Thaewtime
serieds almost identicathe previousatchesKig. 12). However, thenewtime seriehas
slightly lower catch values in 2009, 2010 and 2011.

The catch for French Polynesia unknown gear from the IATTC data was used to represent
EPOOth (the French Polynesian miscellaneous fisheries in the ER®©new time series is

almost identicato the previous catche§&ify. 13). However, the new time series has higher catch
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value in 2011The difference of catch in 2011 may result from incomplete data for the last year

in the last assessment.

The WG judged that the new catch data series werestensivith the 2013 data and also

concluded that the 2016 catch series were the best available scientific information for conducting

the 2016 stock assessment update.

Time serie®f size composition

For the size compositions of OthLL, 14 and 15 fistiessmaller and larger than 80 and 320 cm
EFL, respectivelySize compositionsvere similarto the previous dataskdr all quarters during
19912010 Fig. 14). Only a few differences across years and quarters were pridsaréver,

size frequency distributions were different in 2011. More small fish (< 160 cm EFL) were
measured in the new datasBte difference of size composition in 2011 may result from
incompletedata for the last yean the last assessmefize compositions ohe newly available
years (20112014) were slightly different than the size compositions in 2010. Thesobdae
frequency distribution were around 170 cm EFL during 28014 compared to the mode
(around 150 cm EFLjh 2010.

Eightfishes are smallehaan 80 cm EFL in the sizmmpositionof PYFLL. New size frequency
distributions were similato the previous datasgdr all quarters during 1992011 fig. 15).

Size compositions of the newly available years (22Q14)wereconsistent with the last few
yearsod6 data of t he pr e vthe waso significansobange inT hi s

fishery selectivity.

Two and 59 fishes are smaller and larger than 80 and 320 cm EFL, respectively, in size
frequency distributions of EPOPRew size frequencyidtributions were similar to the previous
dataset for all quarters during 192Q11 Eig. 16). Size compositions/ere available in 1990.

The 199(datawasnot used in the previous assessm8ite compositions of the newly available

-9-
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years (2012013)arecnsi st ent with the | ast few yearso

mayimply thatthere washo significantchangen fishery selectivity.

The WG considered the new set of fishery statistics information to be the best available scientific

information and finalized the set of input data for the base case assessment model.
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Table 1. Fisheries in the 2013 blue marlin assessment (ISC,. Bai8)gal are provided in the

2016 new dataset.

Alpha

code Fishing entities

Countries

OthLL Various flags longline

PYFLL French Polynesia longline

EPOPS Various flags purse seine

WCPFCPS Various flags purse seine

French Polynesia troll &

EPOOth handline, harpoon

Australia, Belize, China, Cook Islands, Cos
Rica, Fiji, Indonesia, Kiribati, Korea,
Marshall Islands, Mexico,

Federated States of Micronesia, New
Caledonia, Niue, New Zealand, Papua New
Guinea, Philipping, Samoa,

Senegal, Solomon IslandSpain,Tonga,
Tuvalu, Vanuatu, Vietnam

French Polynesia

Ecuador, Honduras, México, Nicaragua,
Panama, El Salvador, Spain, Venezuela,
Vanuatu, USA

Australia, China, Ecuador, Federated State
Micronesia, Indonesia, Kiribati, Marshall
Islands, Mexico, New

Zealand, Papua New Guinea, Philippines,
Solomon Islands, El Salvador, Spain, Tuval
Vanuatu, Korea, Japan, USA

French Polynesia
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Table 2. Country codes used by the WCPFC and IATTC and throughout this document.

WCPFC country

Country Code Country IATTC country Code
Australia AU Belize BLZ
Belize BZ China CHN
Cook Islands CK Colombia COL
China CN CostaRica CRI
Ecuador EC Ecuador ECU
Spain ES Spain ESP
Fiji FJ Honduras HND
Federated States of

Micronesia FM Japan JPN
Indonesia ID Korea KOR
Japan JP Mexico MEX
Kiribati Kl Nicaragua NIC
Korea KR Others OTR
Marshall Islands MH Panama PAN
Mexico MX FrenchPolynesia PYF
New Caledonia NC El Salvador SLV
Niue NU Taiwan TWN
New Zealand NZ United States USA
French Polynesia PF Venezuela VEN
Papua New Guinea PG Vanuatu VUT
Philippines PH

Portugal PT

Solomon Islands SB

Senegal SN

El Salvador SV

Tonga TO

Tuvalu TV

Taiwan T™W

United States us

Vietnam VN

Vanuatu VU

Samoa WS
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Table3. Blue marlin Makaira nigricang catch(metric tons) in the WCPFC convention area
during 20112014. Data source: WCPFC Cat | datasbe country codeused by the WCPFC

and throughout this documegrtedefined in Table 2.

Year
Country Gear Total

2011 2012 2013 2014
AU Longline 9 14 14 39 76
BZ 3 19 9 9 40
CK 39 93 35 33 200
CN 1226 1795 1926 1826 6773
ES 5 0 0 13 18
FJ 154 154 154 271 733
FM 175 111 147 166 599
ID 1163 1163 1163 1163 4652
JP 2670 2135 2145 1769 8719
Kl 0 36 36 0 72
KR 1415 1486 1727 1887 6515
MH 37 25 9 0 71
NC 23 0 0 23 46
PF 201 241 243 240 925
PG 262 247 153 153 815
PH 39 6 2 2 49
PT 1 31 67 63 162
SB 35 0 0 0 35
TO 22 47 48 13 130
TV 39 102 4 14 159
TW 6197 5764 6459 6574 24994
us 375 313 352 506 1546
VN 489 130 384 384 1387
VU 195 437 545 493 1670
WS 7 11 7 8 33
Total 14781 14360 15629 15649 60419
CN Purse seine 29 12 29 20 90
EC 14 4 6 8 32
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ES
FM

P
K
KR
MH
NZ
PG
PH
SB
sv
TV
TW
us
VU

Total

7

6
180
54
10
51
51

39
199

46
51

752

6
9

250

75
31
89
89
11
74
55

84
98
24

918

183
45
19
54
24

61
288
14

88
88
11

946
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13

183
66
37
95
16

61
144
13
11

80
86

859

42
31
796
240
97
289
180
18
235
686
35
21
13
298
323
49

3475
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Table 4. Blue marlinMakaira nigricang catch (metric tons) by (a) fishing country and (b) year
in the WCPFC convention area during 22015 whereNsi s
reported catchData source: WCPFC Cat Il datasete country codes used by the WCPF@ an

throughout this document are defined in Table 2.

t he

numb e rwitho f

(a)

Country  Min Max Sum Mean Ccv Ns
BZ 0.33 5.10 8.96 2.24 0.91 4
CK 0.23 6.00 77.23 1.80 0.81 43
CN 0.00 121.78 6055.52 10.13 1.45 598
FJ 0.12 37.87 1541.41 5.17 1.01 298
FM 2.89 24.95 568.95 9.48 0.53 60
ID 3.96 5085.54 113527.55 1081.21 1.11 105
JP 0.00 100.43 7830.65 12.69 1.16 617
Kl 3.37 22.24 105.20 9.56 0.60 11
KR 0.30 218.03 5795.15 19.00 1.02 305
MH 4.13 4.79 8.91 4.46 0.10 2
NC 0.20 7.06 65.63 1.77 0.82 37
NZ 0.00 1.10 3.82 0.22 1.48 17
PF 0.10 35.21 848.28 10.47 0.70 81
PG 0.39 34.36 329.26 7.48 0.94 44
PH 2.86 20.40 114.64 5.73 0.71 20
SB 0.00 67.87 655.64 10.09 1.27 65
TO 1.44 1.95 3.38 1.69 0.21 2
TV 1.21 22.44 127.72 7.51 0.89 17
TW 0.00 232.14 21317.25 18.90 1.40 1128
us 0.00 50.91 1479.31 7.63 1.05 194
VN 8.12 30.56 1003.01 20.90 0.46 48
VU 0.00 88.54 1551.10 9.34 1.58 166
WS 0.00 9.30 41.23 2.43 0.97 17
(b)

Year Min Max Sum Mean Ccv Ns
2011 0.00 832.55 23766.18 22.72 3.38 1046
2012 0.00 1386.24  30435.43 29.58 4.36 1029
2013 0.00 1204.94  28763.05 29.96 3.88 960
2014 0.00 5085.54  79897.44 94.44 5.51 846
2015 0.20 26.96 197.69 4.49 1.21 44
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Table 5. Blue marlinMakaira nigrican$ catch (metric tons) by (a) fishing country and (b) year
in theWCPFC and IATTC overlapping area during 2115 whereNsi s t h e
squaresvith reported catchData source: WCPFC Cat Il datadédie country codes used by the
WCPFC and throughout this document are defined in Table 2.

number

(a)

Country  Min Max Mean Sum CcVv Ns
BZ 0.33 2.17 1.25 2.50 1.04 2
CN 0.00 118.63 9.66 831.18 1.67 86
FJ 0.18 2.16 0.91 2.72 1.21 3
ID 5.40 5.40 5.40 5.40 NA 1
JP 0.61 32.36 8.42 210.58 0.80 25
KR 2.40 48.97 13.70 301.45 0.96 22
PF 0.10 35.21 10.92 655.25 0.74 60
PH 3.53 3.53 3.53 3.53 NA 1
TW 0.10 50.53 12.46 747.83 0.93 60
VU 0.00 3.11 0.53 5.81 1.80 11
(b)

Year Min Max Mean Sum CVv Ns
2011 0.00 34.12 7.08 481.71 0.94 68
2012 0.00 48.97 8.30 523.06 1.10 63
2013 0.00 118.63 12.13 885.82 1.35 73
2014 0.00 54.52 13.23 873.49 1.00 66
2015 2.16 2.16 2.16 2.16 NA 1
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Table 6. Summary statistics of blue marlakaira nigricang size (eyeto-fork length, cm) by

(a) fishing country and (b) year in the WCPFC convention area duringZilil whereNs is

t he number owith répertedcatchadnp is aumiees of fish. Data source: WCPFC

Cat Il datasetThe country codes used by the WCPFC and throughout this document are defined
in Table 2.

(@)

Country Min Max Mean CVv n Ns
CK 94 236 184.16 0.11 98 78
CN 114 276 172.25 0.13 1017 638
FJ 112 310 174.38 0.15 435 297
FM 130 248 168.87 0.09 351 239
JP 154 186 168.00 0.06 9 6
KR 108 270 181.48 0.12 437 296
MH 114 234 169.46 0.10 108 76
NC 144 346 218.37 0.15 155 147
PF 80 294 188.11 0.12 874 663
PG 74 330 188.78 0.14 383 257
SB 114 260 183.30 0.15 63 53
TO 120 296 179.14 0.11 697 363
T™W 60 332 146.17 0.37 682 408
VN 90 250 144.27 0.15 194 105
VU 90 300 180.56 0.17 198 159
WS 124 206 172.75 0.17 8 8
(b)

Year Min Max Mean CVv n Ns
2011 100 346 177.85 0.16 1145 776
2012 60 296 160.43 0.28 1288 763
2013 74 332 179.51 0.14 2004 1373
2014 80 330 180.23 0.13 1272 881
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Table 7. Summary statistics of blue marlakaira nigricang size (eyeto-fork length, cm) by
(a)fishing country and (b) year in the WCPFC and IATTC overlapping area duringZ2#1L
whereNsi s t he numb e rwithoréportececat@ardn is mumizer oéfishData
source: WCPFC Cat lll datas@he country codes used by the WCPFC and throutgihds
document are defined in Table 2.

(a)

Country Min Max Mean CcVv n Ns
PF 132 294 192.42 0.12 491 351
(b)

Year Min Max Mean CVv n Ns
2011 154 294 194.10 0.13 60 50
2012 142 244 191.42 0.08 104 49
2013 140 270 194.40 0.11 115 89
2014 132 286 191.35 0.13 212 163
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Table 8. Blue marlinMakaira nigricang catch (metric tons) in the IATTC convention area
during 20112014. Data source: IATTC Cat | dataskte country codes used by eI TC and
throughout this document are definedlable 2.

Year

Country Gear

2011 2012 2013 2014
BLZ Longline 10 32 79 61
CHN 334 1054 1072 790
CRI 316 629 614
ECU 2336 2090 2666
ESP 96 81 29 70
JPN 457 740 866 773
KOR 303 384 854 713
PYF 149 171 162 177
TWN 288 S77 429 682
USA 38 21 59 76
VUT 34 34 40 75
PYF Unknown 144 177 168 186
Total 4505 5990 7038 3603
PYF Purse seine 144 177 168 186
COL 9 4 6 14
ECU 86 124 118 141
ESP 7 5 1 2
MEX 15 19 17 20
NIC 4 2 5 11
OTR 11 4 5 1
PAN 12 14 9 13
VEN 6 ) 11 6
Total 294 354 340 394
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Table 9. Summary statistics of blue marlihakaira nigricang size (eyeto-fork length, cm) in
the (a) IATTC convention area and (b) WCPFC and IATTC overlapping area during2@031
whereNsi s t he numb e rwithoréportececat@ardn is mumizer oéfishData
source: IATTC Cat Il dataset.

(@)

Year Min Max Mean CcVv n Ns
2011 101 376 204.53 0.15 1078 1048
2012 58 385 206.90 0.15 1319 1253
2013 104 360 202.87 0.16 1278 1190
(b)

Year Min Max Mean CVv n Ns
2011 104 281 205.77 0.15 61 59
2012 143 300 209.71 0.16 35 35
2013 115 310 201.32 0.23 19 19
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Figure 1. Map of th&/estern and Central Pacific Fisheries Commission (WCPFC) and Inter
American Tropical Tuna Commissig¢iATTC) convention areas. The red line denotes the
WCPFC area and the blue dashed line denotes the IATTC area. Teeteadjledenotes the
overlapping aga of the two commissions.
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Figure 2. Blue marlinMakaira nigricang catch of the (a) longline fisheries and (b) purse seine
fisheries in metric tons (Mt) in the WCPFC convention afée. country codes used by the
WCPFC and throughout this documer# defined in Table 2.
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Figure 3. Spatial distribution of total catch (metric tons) of blue mavlak@ira nigrican3 by
countries in WCPFC convention area during 22015 Red boundary indicates the WCPFC
convention arealhe country codes used by W&CPFC and throughout this document are

defined in Table 2.
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Figure 3. Continued
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