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The catch efficiency analysis by the time series of
Korean tuna purse seine fishery in the Western and

Central Pacific Ocean

Youngshin Ha

Department of Fisheries Physics,
Pukyong National University

Abstract

Korean tuna purse seine fishery in the Western and Central pacific
ocean accounts for the largest portion in the Korean distant water
fisheries. The need to increase the fishing efficiency of the purse seine
fishery is growing due to not only the continuous increase in fishing
costs including fishing fee(license fee) but also the strengthening of
regulatory measures by the Regional Fisheries Management
Organizations. Based on the catch report data, the catch efficiency of
tuna purse seine fishery was analyzed in a time series based on the
specific criteria for a time of day and the moon phase by each school
type. As a result for a time of day, fishing efficiency were good during
the sunrise and sunset for skipjack and around 4 PM for yellowfin

tuna. In consequence for a moon phase, it showed better fishing

- vii -



efficiency during the new moon for skipjack tuna and the full moon for
vellowfin tuna in the free school sets. As for the FAD sets, it was
better during the full moon in the most of case. Especially, there was a
large deviation in the fishing efficiency by moon shape between 4 PM
and 7 PM, which is affected by the lunar illuminance (or moonlight).
The results of this paper are intended to be used as a preliminary
research to improve the fishing efficiency of the Korean tuna purse

seine fishery in the Western and Central Pacific ocean.
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Table 1. A group of Moon phase by lunar calender

Lunar days

Group
New Moon
First quarter
Full Moon
Third quarter

1~3, 27~30

4~11
12~18
19~

26

Moon phase (A) New Moon (B) Firtst quarter

Fig. 1.

(C) Full Moon (D) Third quarter
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Numberof vessel

1980 1984 1988 1992 1996 2000 2004 2008 2012 2016

Year

Fig. 2. The number of vessels belonging to the Korean tuna purse seine fishery

operating in the WCPFC Conventional area, 1980~2019.
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Fig. 3. The proportion of efforts(No. of set/No. of vessels) by set type of the Korean

tuna purse seine fishery operating in the WCPFC Conventional area, 1990~20109.
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Effort(No. of set/No. of vessel)

Year

Fig. 4. The number of efforts(No. of sets and vessels) by (A) whole and (B) set type of the

Korean tuna purse seine fishery operating in the WCPFC Conventional area, 1980~2019.
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Fig. 5. The CPUE(Catch per vessel) by set type ((A) Aggregated (B) Seperate by
set type) of the Korean tuna purse seine fishery operating in the WCPFC

Conventional area, 1980~2019.
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Fig. 6. The catch proportion by set type of the Korean tuna purse seine fishery

operating in the WCPFC Conventional area, 1980~2019.
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Fig. 7. The catch proportion of Skipjack tuna and Yellowfin tuna by set type ((A)
Aggregated (B) Unassociated set (C) Associated set) of the Korean tuna purse seine

fishery operating in the WCPFC Conventional area, 1980~2019.
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Year

Fig. 8. The CPUE(Catch per set) by set type ((A) Aggregated (B) Seperate by set
type) of the Korean tuna purse seine fishery operating in the

WCPFC Conventional area, 1980~2019.
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Fig. 9. The CPUE of Skipjack tuna by set type ((A) Aggregated (B) Seperate by
set type) of the Korean tuna purse seine fishery operating

in WCPFC Conventional area, 1980~2019.
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Fig. 10. The CPUE of Yellowfin tuna by set type ((A) Aggregated (B) Seperate by set

type) of the Korean tuna purse seine fishery operating

in WCPFC Conventional area, 1980~2019.
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TANFEE G 7 vt g Aol of AHEyES

45 55%, 5 B ol 55%, 10 & ©] 51%, 15
E o] 45%, 20 ¥ oA 42% o2 yEhyor FAD ZHoAM+= 0 B xX
A AT 2%, 5 = ol 91%, 10E ol 86%, 156 & °] 75%, 20 & o4
69% % et (Table 2).

Table 2. The number of success sets and success proportions by set type

according to the level of standard tonnage

Unassociated Associated

Standard . .
tonnage = Total No. of Proportion  Total No. of Proportion

set  success set (%) set  success set (%)

0 53,612 55.11 25,716 91.72

53,109 54.59 25,471 90.84

10 97,290 50,099 51.49 28,039 24,029 85.70

15 44 155 45.38 21,132 75.37

20 40,479 4161 19,461 69.41

Bt 2ol A sttEel g VFe® § off AIEL Yol IS
T (>0 &) 31%, 5 & °l% 31%, 10 = °]4 30%, 15 = o] 26%, 20
o[ 24%°]iL, FriEol= A7 13%, 12%, 16%, 9%, 8%°l™, &9t 45
Z+7y 11%, 11%, 11%, 11%, 10%% YEFsth (Table 3).
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Table 3. The success catch amount and success proportion by species group

according to the level of standard tonnage

Standard Total Success catch(M/T) Proportion(%)
tonnage  set  gKy  YFT MIX SKJ YFT MIX

0 41,362 12,252 10,870 4251 1259 11.17
5 41,007 11,876 10,818 4215 1221 11.12
10 97,290 38,437 10,372 10,707 3951 10.66 11.01
15 33,777 8487 10,230 34.72 872 10.51
20 30,866 7,366 9,758 31.73 7.57 10.03
A& E47 15 £ W 74 AE 7 29 4BE A7} duHez 27
o] & =RdANe =Y ATE 71T ETE 15 €22 A HTh
FAD 2519 2% Frisjele] 18] Bt ojfze] 8 Foi 7% EF wol

= 5T o] #AHA &t FAD 242 o T7E TuHsHA F&
A5 o8 Aegel dAder F7F FAE EAAN, ol wa Egh e

Mgl FA7E BolA okt ofwt FFE At ZA A, 7ithgol
o] o8 A¥ELS 19909t 25%, 2000t 27%, 2010t 26% = LHERSE O
Grpgolat 2 19908 10%, 2000t 9%, 2010 9% = yrebwtth S
o] A% 1990t 8%, 2000t 7%, 2010 TH 13%= YERETE (Fig. 11A).
FAD 4ol oJFS& & &ks e od A¥E2 199090 66%,
2000 T 73%, 2010t 78% = WERRTE. Zhrbgrelate 1990t 34%, 2000
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A 55%, 2010 W 38%= uEbst oM, Sk 1990d T 27%, 2000 T
17%, 2010 o 40%= e (Fig. 11B).
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S
= 80
&

1990 1994 1998 2002 2006 2010 2014 2018

Fig. 11. Success catch proportion by set type ((A) Unassociated (B) Associated) of the

Korean tuna purse seine fishery operatingin the WCPFC Conventional area, 1990~2019.
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Effort (Number of set X 1,000)

ol ~ .
01 2 3 45 6 7 8 9 10111213 141516 17 18 19 20 21 22 23

Time

Fig. 12. The number of set by the time of day and set type ((A) Unassociated (B)
Associated) of the Korean tuna purse seine fishery operating in the WCPFC

Conventional area, 2010~2019.

B 2ol ApedoliEe] of e 7t mE 0A 64 ~TA] Aol
o 71¢ =kon olF A Fastizl oF 2ARY &7k X7 Alzete
Z713 o) F 7Tt (Fig. 13A). @heolre] 7

INA AR FARII 25 54 o
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Fig. 13. The catch by the time of day and species group ((A) Skipjack tuna (B)
Yellowfin tuna (C) Mix) for the Unassociated set by the Korean tuna purse seine

fishery operating in the WCPFC Conventional area, 2010~2019.
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5 FHeaew (Fig. 14B), &3S 24 44X 71 %o o5 A

b 2 (Fig. 14C).

4 5 § 7 8 9 10 11 12 13 18 15 16 17 18 19

CPUE
@ =N W B W@ N

4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19

P

4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19

Time

Fig. 14. The CPUE by the time of day and species group ((A) Skipjack tuna (B)
Yellowfin tuna (C) Mix) for the Unassociated set by the Korean tuna purse seine

fishery operating in the WCPFC Conventional area, 2010~2019.
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et oy HEE

RAT z2gelA sbttolwel ofF HFELS 97 54 FE 2F 54
ke ol

A "A2F A sterr s R o TAlY 7FE =A YErg T (Fig.
15A). ZFtd FolAE 2 4AREH 2% AA7HHA] FEE] F7F g ol %
w43 fHAastd o™ (Fig. 15B), 379 45 24 4A19 520 7H4 =

grom o] Hak il (Fig. 150).
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Fig. 15. The success catch proportion by the time of day and species group ((A)

Skipjack tuna (B) Yellowfin tuna (C) Mix) for the Unassociated set by the Korean

tuna purse seine fishery operating in the WCPFC Conventional area, 2010~2019.
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A ekl (Fig. 16A). FAD
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Fig. 16. The number of effort by moon phase and set type ((A) Unassociated (B)

Associated) of the Korean tuna purse seine fishery operating in the WCPFC

Conventional area, 2010~2019.
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(Fig. 17B).
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Fig. 17. The catch per days by moon phase and species group ((A) Skipjack tuna
(B) Yellowfin tuna (C) Mix) for the Unassociated sets by the Korean tuna purse

seine fishery operating in the WCPFC Conventional area, 2010~2019.
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Fig. 18. The catch per days by moon phase and species group ((A) Unclassfied
(B) Skipjack tuna (C) Mix) for the Associated sets by the Korean tuna purse seine

fishery operating in the WCPFC Conventional area, 2010~2019.

t}. CPUE

AT 299 & P4 CPUEE o8¢ Ws deda fAHA JEbs:
o} 7ol o] A9 A1¥ 169, 4d 171, vHY 154, ¥ 17.822 4
byttt (Fig. 19A). &vhsro] wte] A% 449 37, 44 37, ¥v+4 53, 3t
4102 Yelgon (Fig. 19B), &¢wt9 4% A€ 121, 44d 115 w4
9.7, a4 1042 el (Fig. 190).
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Fig. 19. The CPUE by moon phase and species group ((A) Skipjack tuna (B)
Yellowfin tuna (C) Mix) for the Unassociated sets by the Korean tuna purse seine

fishery operating in the WCPFC Conventional area, 2010~2019.

FAD ZelA ol Fue T8a4 2 © 48 CPUEE A9
56.1, 4@ 574, w4 618, 8@ 597= el (Fig. 20A). 7hthdo] 2
o] A% A9 256, AF 271, ¢Y 308, & V6= UEton (Fig

20B), & 4 A4 301, &3 301, ®bd 309, stel 3098 2 &
| YeEbA] okt (Fig. 200).
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Fig. 20. The CPUE by moon phase and species group ((A) Skipjack tuna (B)
Yellowfin tuna (C) Mix) for-the Associated sets by the Korean tuna purse seine

fishery operating in the WCPFC Conventional area, 2010~2019.

FA 2ol sithEelwte] & P ofF AFEL 4
5 25.7%, WHY 235%, &3 275%% uEbst (Fig. 21A). obsto] o]
A9 Al 73%, AE 83%, WY 115%, 3t& 7.18% = JElyten (Fig.
21B), =& A5 Ald 139%, 43 13.8%, ¥ 124%, o3& 13.1%=
ettt (Fig. 210).
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Fig. 21. The success catch proportion by moon phase and species group ((A)
Skipjack tuna (B) Yellowfin tuna (C) Mix) for the Unassociated sets by the Korean

tuna purse seine fishery operating in the WCPFC Conventional area, 2010~2019.

FAD ZSlolA ol Zus T84 2e 4% 2 34 ¥ o5 43
2 219 783%, 4d 79.3%, W 81.3%, 3td 80.2%= YEMWTE (Fig.
22A). 7tepolate]l A9 Ald 37.1%, 4d 37.2%, wHE 40.0%, &t
392%= YEt e (Fig. 22B), £+ 49 21€¥ 406%, Fd 41.6%,
v 41.0%, 3td 40.6%= YERSTH (Fig. 220).
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Fig. 22. The success catch proportion by moon phase and species group ((A)

Skipjack tuna (B) Yellowfin tuna (C) Mix) for the Associated sets by the Korean

tuna purse seine fishery operating in the WCPFC Conventional area, 2010~2019.
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Fig. 23. The CPUE of species group(Skipjack tuna) by moon phase and time
period ((A) 04:00~07:00 (B) 16:00~19:00) for the Unassociated sets by The Korean
tuna purse seine fishery Operating in the WCPFC Conventional area, 2010~2019.
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Fig. 24. The CPUE of species group(Yellowfin tuna) by moon phase and time
period ((A) 04:00~07:00 (B) 16:00~19:00) for the Unassociated sets by the Korean

tuna purse seine fishery operating in the WCPFC Conventional area, 2010~2019.
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