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Effects of vertical distribution and soaking time of tuna longline fishing
hooks on catches in North Pacific
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Abstract: We investigated the relationship between vertical distribution and soaking time of hooks and catches collected in the
North Pacific (150°W—-164°W, 30°N—37°N) from September to December 2018 by the Chinese Longline Fisheries Observer Pro-
gramme. The results show that the depth ranges of 11 main species were different. The species with the shallowest and deepest
depths were Katsuwonus pelamis and Prionace glauca, respectively. Except for Prionace glauca and Alepisaurus ferox, the mean
depth and depth distributions of bycatch species were significantly different from those of the targeted Thunnus obesus. With the in-
crease of soaking time, the total catch rate firstly increased and then decreased. Besides, it was higher in 10~14 h, which reached the
maximum value at 10" hour [1.44 ind-(1 000 hooks~h)71]. The catch rate of bigeye tuna was higher in 10~16 h, which reached the
maximum value at 11" hour [0.45 ind-(1 000 hooks-h)fl]. The results provide references for the fishing strategy and catch per unit ef-
fort (CPUE) standardization as well as formulating effective management measures to reduce the bycatch species.
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Figure 1 Distribution of survey stations
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Table 1 Composition and proportion of catches in North Pacific
eSSl Fhk A% R AHXS 2 3
Type Species Code Number of individuals Relative density/%
& a2 Tuna KIR G Thunnus obesus BET 763 38.15
KEE &M T alalonga ALB 483 24.15
WHEGH A T, albacares YFT 82 4.10
% Katsuwonus pelamis SKJ 40 2.00
%1125 Sharks K& % Prionace glauca BSH 53 2.65
1%, Pseudocarcharias kamoharai PSK 2 0.10
HIMEE Carcharhinus galapagensis CCG 1 0.05
Ml Galeocerdo cuvier TTG 1 0.05
R %, Isurus oxyrinchus SMA 2 0.10
A4 M2 Tuna-like SLE WS AD, Tetrapturus audax MLS 15 0.75
S\ Xiphias gladius SWO 8 0.40
Y IRHilER Acanthocybium solandri WAH 70 3.50
HAh, Others A AE 545 Taractichthys steindachneri TST 20 1.00
2118 Taractes rubescens TCR 2 0.10
SIS Lepidocybium flavobrunneum LEC 13 0.65
SR4T. Pteroplatytrygon violacea PLS 1 0.05
WLl 1 Alepisaurus ferox ALX 98 4.90
481 Mola mola MOX 1 0.05
1R Mg Trachipterus fukuzakii TRP 1 0.05
Wt Gempylus serpens GES 1 0.05
8tk Coryphaena hippurus DOL 66 3.30
B H L Lampris guttatus LAG 277 13.85
BIT Sum 2 000 100
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Table 2 Predicted depth of hooks from No.1 to No.13 m
Yfﬁﬁ{“ %%‘ HOOk No.
Depth 1 2 3 4 5 6 7 8 9 10 11 12 13
FH{E(H Theoretical 770  107.0 1360 1640 191.0 218.0 2420 2650 2850 303.0 3170 3260 332.0
fli5{E Estimated 54.0 748 951 1149 1340 1523 169.5 1854 199.6 2119 221.7 2285 232.1

pelamis); #1351 F, NKEF4E (Prionace glauca);
eSS N il ) S e P S AL R ]
(Tetrapturus audax) FVP AR (Acanthocybium
solandriy; HAWFIZE 4 B, 4950 R W2 K 6 2 fij5
(Taractichthys steindachneri), Wi, &K (Cory-
phaena hippurus) FIHES H 1 (% 1),

XF 11 b 3 AR 2R 1) B SRR BE EA T AT ST R
B, 8RR R Bk (100.5 m), TR &
MR, 15 158.7 m (3 3). HTHILIE (51 2) &
L, 33X 11 B RN S Y B 5 TR Y R A A
W25, PR | SREC I T R A R Y 5
PREE P AR, KEEGAR M, BB A
IIFIIREE SR Rl K& aAatn . BAIRES A
AR TR B A AT Y FELAR AL, AR AR R B v B o A
s A EEGAR 15 BB G A £ YD PR B 1 A R
JEREARARAL, (HRARIR B VO B S BT 22 5
B G #5590 DRI 1) 44 SRR P S L S AR TR
HECARAR AL R A6 (2 AT 8 A B AR IR B 73
AYEEARML, ERISRE R A2 5 KIRSE

®3 EXRFEFBEN FHEZBRMERSRRE
Table 3 Depth ranges for 11 fish species captured in

North Pacific m

Fh B/ 59/ N O

Species Minimum Maximum Mean

KIREAC A Thunnus obesus 54.0 2321 154.6
KAEEH1 T alalunga 54.0 228.5 120.7
WG RMA T albacares 54.0 2285 1215
VP ECHIER Acanthocybium solandri 54.0 2119 1178
% Katsuwonus pelamis 54.0 185.4 100.5
K% Prionace glauca 74.8 2285  158.7
SRBL VUL Tetrapturus audax 54.0 1854 1069
[ K AE 54 Taractichthys steindachneri 74.8 185.4 124.7
WL 5 Alepisaurus ferox 54.0 2285 1373
itk Coryphaena hippurus 54.0 2285  109.5
Bt i 1 £ Lampris guttatus 54.0 2321 138.8
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Figure 2 Boxplot of depth ranges for 11 fish species captured
by longline in North Pacific

See Table 1 for species code. The center line is the median depth; x. Mean
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Table 4 P-values for testing differences in median depth and depth distribution between bycatch species and T. obesus in North Pacific
Hedi WilcoxonFkFIA 5P RUAEAK-SHL
Bycath species Wilcoxon test for median depth Two-sample K-S test for depth distribution

K84 M40 Thunnus alalunga 2.362x10 " 1.897x107

gL T albacares 1.424x10°"° 6.184x10°

Y ECHIEE Acanthocybium solandri 2.488x10"° 3.310x10”

fi% Katsuwonus pelamis 4.400x10° 5.912x10"°

KT % Prionace glauca 7.783%10" 0.728

S VUBETFAN Tetrapturus audax 0.018 0.004

[ B2 K% 25 Taractichthys steindachneri 0.020 0.015

WLt Alepisaurus ferox 1.060x10 " 0.230

ik Coryphaena hippurus 1.046x10° 2.005%10 "

B4 7 4 Lampris guttatus 1.397x10 1.781x10
R X K E ik, W IR BR AR HAR M ORI G 7EF SR I TRl Y, kAl
X RKE R (R 2. & 5). LIRSS, MR R ik 0.45 (T

2.3 PHiRERESERE

ARYTHAIE N, HAEEEL 36 #93Kk, 0%
R KR M B 35 24 h, B8 1 h, &R
i (B P e AR R B 4 VR VR (B A TR, AR S S
JE BRI AR RS, A, X 11 ﬁf%@%’%%

Bohy ', H R R E I ] BE R 10~16 h, {H
TESS 11, 45 16 A 18 /N EE T 3 NI,

3 PhHe

3.1 EiEZE

HPRT 1965 2, MR FRmL 1.44 B-(T WRSTESEBR VR D, SCERZ BT |
By, AR RE IR BE R 10~14 h, B . WIESZ IR S R AR, SR
TEEE 10 /N IR FIEAE [1.44 B (TH0-h) '] (81 3),  SEEZERINEHRELS LIFRBIERT “”0 TERF

£S5 AEXRFEFEGFNMERY SHAUAERS
Table 5 Catches of each hook position for 11 species in North Pacific B
ok 45 Hook No.

Species 1 2 3 4 5 6 7 8 9 10 11 12 13

KHR AR B Thunnus obesus 15 22 54 62 60 93 69 66 68 37 20 7 5
KEgSARt T, alalunga 30 41 63 55 33 32 29 12 12 6 4 3 0
HiE 4 T, albacares 17 5 12 7 4 5 8 7 5 1 0 1 1
VB AR Acanthocybium solandri 8 9 2 7 4 5 10 1 1 1 0 0 0
W% Katsuwonus pelamis 7 5 6 3 2 0 3 2 0 0 0 0 0
K% Prionace glauca 0 1 4 3 3 5 4 4 3 2 2 1 0
SREVUSETEAD Tetrapturus audax 4 2 0 0 1 1 2 1 0 0 0 0 0
M1 K8 5565 Taractichthys steindachneri 0 3 1 1 23 1 1 0 0 0 0 0
W0 Alepisaurus ferox 8 9 10 2 3 9 5 6 6 2 35 0
4 Coryphaena hippurus 12 11 8 7 8 3 3 1 2 1 1 1 0
‘‘‘‘‘ Wi J i Lampris guttatus 6 7 27 36 34 35 20 10 8 8 4 1 1
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Figure 3  Variation trend of fishing catch rate with
increase of soaking time
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Table 6 Comparison of different studies on shoaling rate of
longline fishing hooks in each sea area of Pacific Ocean

i LiFE BEt

Sea area Shoaling rate/%  Reference
IR R 24 Hanamoto'”
Eastern tropical Pacific Ocean
WA R VG i 25 X 19 Bach%!"!
Exclusive Economic Zone of Polynesia
A KBV Southeast Pacific Ocean 13.5 Al g 2
K Southern Pacific Ocean 14.16 WA
b K- Northern Pacific Ocean 30 Bigelow?;"”
JL AT Northern Pacific Ocean 46F132  Boggs"
JE A7 Northern Pacific Ocean 30 NI

Vs, KR G fra Yt A A o A /K Z VR LR 70~90
m'""; 2013 4F 7 A—2014 4F 1 A AR FrEESEL,
R 4 # 30 AR e e B K 2T Bl 217~303
m'" DL RRSE S R A —E AR, R AT
Al MR 2 1019 3 12045 S5 RBRJZ A ¢, Prince
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