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Abstract

Conservation of marine animals has been well established in Taiwan, though
reports of interactions between cetaceans and coastal fisheries, including depredation
on target catches and baits, and damage to fishing gears, rise rapidly in recent years. On
the other hand, some animal-protection organizations claim that marine animals,
including cetaceans, sea turtles, seabirds and sharks, are frequently caught as bycatches.
The present program primarily investigated interactions between protected marine
animals and coastal fisheries. Results show that interactions are spotted in longlines,
gillnets, trawl nets, Taiwanese seine nets and set nets, with the most severe damage
reported in longline fisheries, specifically. In addition, this program quantified
depredation frequency, including damage rate (DR), depredation rate in number (DRN),
depredation rate in weight (DRW) and depredation index (DI) derived from catch data
in Nanfang'ao. The highest depredation frequency was observed in May, and the
Bluefin tuna Thunnus orientalis was the most seriously affected fish species by
depredation. To date, effective mitigation measures are handful in other countries. Some
methods, for instance attaching Pingers, net profile and material modifications, may
reduce short term fishery-cetacean interactions in Taiwan, yet the long term efficiency
requires further investigations. In the future, development of suitable strategies is
essential for minimizing both economic loss of fisheries and bycatch rate of protected

marine animals.

Key words: protected marine animals, coastal fisheries, interactions, cetaceans,

depredation.
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B R A ek A F{ra fdad] § T

TRE SR FVRRI G 104 =4y £ G R AHIES S g (TERE S

-
o
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(1) B3 5

B 7RG EORAELE S T 55 9.00% o #HvbiE2 F1(2008) AR B T AT D
33.24%  F piendclE o B F R B2 5T P 23.81% (% 2) -
(2) k #crz & F

B R EIR G E R FTIEL 292% BB L A AL 2
1010% > H=x z £ ftfm > AR @3B F 21 25 - " (% 3)-

(B) £ B & %

% 2 RAARBIRR S hTIEE B 85 247% c BB B F LT 5T
536% B 4= 0 5.35% (% 4) ¢
(4) 7 & 43 1

G % BRI R & thT 3o Gk RS F F 49 6 0.0361 o H Y T

2 Gt d 0 5 F F 4§ 0.0690 & (% 5) -

(5) & = iBipAyid B ¥ £ 2 8 2 45 4 (ELS)
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BRI 0 AR R Y B R R A A S AT 2
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g AR S BT > RN ED P e E R R T A h b
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37 FE(109/10/1) 18 F M 1T E o T 9 8 fsd SRR A NGB E e PR
ER AR E 2R a4 B i en g 3 Rdd s AP A3 B LR B ART
Bz v el PR R R R T A R BAAIE R R TR £

(2008)*t % = R £ B T INR) o

Foboipadg o d NS BERFIRCIFAB L NEHR RAR PG I
ok s ORI BT E > TR GBI ER B ERS > 2 5 0 il T
BRoRe G & +mﬁ?’wwgwiam4%413m%1’%Jwﬁ4%

A
&

TEEY Py SIS RS S G SR

4&
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3
=

FHRE oA AXPINFYTEEP U FEFF L o wBHFERAF S
B E AR ORR G ek o AR (TR 2 R 2 4R A R AR 0 X Al#R 4
A AT AEE P A TRAEREAINKIEAZE S EATFAZRE
FAINA o m A LA AT RUEBFR Y AL Pk h o F ¢ g
g Al > @ B g &) AH R R E
3-3 R F B2 R

FOLGOFR R E T B R R F e P o PR ()
EiE, SR WARE S HAOPR S A TIRIR RZB B SR AT 8~ BURGR
EABRES TR RSB Re 0 S ERL TG - LA TR
AR AT IR A R e F hiTE ko BB R EAR P EHR 6 8RR
FORARRE(CE AR C ERIGOR DR - LT O R R Hk

ﬂﬁ%ﬁﬁ%i?ﬁﬁ%%ﬁmiﬁﬂiﬁo

520 87 - AT ASLH ORI B b3 AR TR R EE &P 9]

£f B3 9% (Phocoena sinus ) v~ & % 3 38 0 RSB AT AR S EE L F 4

I

(Totoaba macdonaldi) % P &g E e iR & > L g F @ | Bf B R e #H 8 I
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1997 # 1567 g & "% & 2017 & 030 £f (Amezcua-Martinez and Bellgraph, 2014)-

FEWSLET RIS GG TEP B PRS- E
ERAEXPE 2 E > F Lol LA f4oT

1 e aginaFiirC+F 8% 4%)
2. B EWMEERAEC TEE L)
3 HREFHECGTHE L)

R oo g BB X AR G R SRR FLE R AR e
TR EAYE A2 AP FEOP IR F 5T BAE R E A x”é*m:}dﬁ”gzk*x
A L ¥ ¥ (Amezcua-Martinez and Bellgraph, 2014) -

Bearzietal. (2011)7 dp 41 » 3+ & j& 5 B % 2 X F b FOR [ BRA RS 0 L R
EFCREA LS R PR N ERR R ORI B PL AT T 7
&ﬂé?ﬁ&ﬁﬁ%f@@ﬁ’%?%%ﬁ%f@ﬁﬁ“’ﬁﬁﬁﬁﬁﬂ%o

AP EREAE RAEE RN Z R RER S H I R FIAN
AR AL B R BRI RR AL R R
SO BRAFA S TR R & TR v o 14 3K B f i

FREAR o E-HARBELRAAT R A PRE P EARGORERE LT
FiT A M Aes S BB BT RN A SR T A sk AR
WA EFEPADRERE G AT ETE R R ARE T LAY DRIk 9 R

PERY - Az RS R £ 1000 A A R R P et Rl iE

e

gt o TRED FEACE RS LRI REAELE p R - 2 g
BOPRR ST 11100 AR & o
ALERIP W ERI 33 LA At 0 2T L LA RETREZBY ZEE

PAHE B

ER LS ’MT:JF*% B2 ‘E;’]’J‘/ *{F B R OIRE IR FIR S /,‘%’3%”7@%&.
(B2)-
3ARNPEAXLFETHEHE L HFRBFRFL SRS

WTEKRBEN FHFETOLBRF RN MM L RTINS #
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R AR F Sy AP R RPN P EHBOR A R §
ML e T P A SRR PR 2 2 AR
T
3-4-1 4 Eof Pogds

Ao A e 32 TR R AR BB ORI R g R R o 2 )

RAT RS R e P A B E A BB i R ER

S

BB g Ee B e e - FeE e - BLREEIERE 3

AR ES G R AT B & > N E_ G A I G i AR S R R

AN

B EES AR RS ik fet E 3N RS £ A s X
(1)ae 3B £) & 84y
(a) &49353 v ek

o pmihg) s dgtm i B30 43R gy chiRIRE B BT 4
BRI 8 g E A E R % B Y 492 5 (Bayse and Kerstetter, 2010) -
(b) &%

WA A B R g 2 R BORARE T K H e S AR € > R
PR 0 2tk 7 FFT - % %7 (0'Connell etal., 2015) ©
(c) mEFRELE

EBREREY RSP BEFRF I RGOREER G FP G bt B
BB Y KRR A PRl - L A AR TV
B0 T 4BMAT H)4) = F 0 T TR A B 8 2 g % (Hameretal,, 2012) - &5
EFNSRHD L AL R F o LA B e § R R
i (Rabearisoa et al., 2012) -
(d) &=# PR e

FUOHERF kY R R RS R S R
RF RS Be P oo F 51 g B chpF I R & (Werner et al., 2015) -
(e) #H4as) e
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W IR TR T - A gAER .fffjiejév’mfffj,f@g;g,rz Y3 EROR ) 2
M e BRTENE AL AREEF T NEORY & OE o S5 R
Plapim B TEHE P2 2 PP LU BB ENETRETIEL G 0
EiFE S AE T F 2 T Fik- % 4% (Thode et al., 2012) -

() spey BpRE

RN S SRS H L LY By Tl e B BT
DAL G f N R G R o (L - B Ao B B R R S R B D
f¥E o iES -~ 3 %% 07 i (Tixier et al, 2015) ©
(g) 1 * kA 2 fmfl

TEY G ?'/]?’%#;1 MERP RN ESFHFHIG F 24 TR
fRIkre Sl g o GRORE R F R QT W § R /AP F P
(Hamilton and Baker, 2019) °
(h) L faks

- A B RS FFHY - 2R ER K
B oRprh o 2 UTAR R R IR i 0 gt B R RIE R Y L LR S A AR
(Hamer et al., 2015) -
(i) TE-RiFEDE

FART RN EAERE B TERR SRS EFLR% T
FTRFE > ABELIFRANIBLREES L P w22 d NP AN
Pikd s FoRiE Flt v g {5 F %EP 2 »c% (Garrison, 2007) °
() e e LR

GEWRgRRE EFRITE >t B PR P RREE 5 2 (Werner
etal.,2015) o 2@ Al gk ¢ EA2Y 34 B iBF 540K FAp 1A A B iR §
R ITERA R A AETL 0 T AT G ook D ERE
(k) "% iy Bl

BIFR e 5 5B dp ke R BE L daz vy {3 A1 4p
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tbp/ﬁg—‘—a ?fr}t;,ff{; a,fn LR E @ gﬁ),ﬁl'@ﬁ'gg\ml Fez & Fp g lq‘p;gg_g i R
A% 8 1 & ) b ¥ 2. 3 #(Thode et al., 2007) -

() 3% & 5 &£ £ % (Acoustic Deterrent Device, ADD)

- BAE S ) Al A B(Pinger)s & [ AT AR M ¥ KR Tt
BYFHY RGN F AT T FERr B B R

3| & # 7 * (Johnston and Woodley, 1998) -
(m) = % 8% % % (Acoustic Harassment Device, AHD)

PEEVENRB OIS > R AN HHORZ BT f g S PR
B 6 H T lorg Ea G F (Johnston and Woodley, 1998) -

(2) Bl & ®ays

(a)3cin iz

Bologepr vy Rl RSB r 2 0k 1 R E B BF AR
M Lo jhdp L U E 3 e BE R E R R F e D EP| T R T

RORERORFIE L AN S PR A T ERRRENY 28060
ToRsIEZ praiig o 3 15 40 B Flet & & (Perrin, 1991; Bratten and Hall,
1996) -
(b)ia T4
bl PHY - BRR FIHTUE AR TRE ST ERL
v g w3 2 T AR R R JE f 9% i % (National Research Council, 1992;
Hamer et al., 2008)
(3) Fl4e & w45

(a) 45l P

BI7E 2 gk e B OSED 0 TR IR ZBROR G RO IR G o A RPN
R AR RAEN A 2 ERE G P PR E e 0 F F ARG
JE ¥ % @ 3 £ (Rojas-Bracho and Reeves, 2013) °
(b) @ * 77 5 i“4B/Fiphdl 2 el
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Q'L%«‘fﬁ D RflERE e b MR RERE > VRS ORL B e
i@ H B e 2 (Trippeletal., 2003) 82285 5 A T S H ek » eny H s
Fiipgdiposek B 2Rhp W ampdaE £ 0 4 L5k 4 i 4o P73k (Larsen et
al., 2007) -
(c) s3i-/p X

g PN R 0 T R ORAT G PR T T A B o i R
€ TR AP RAE LSBT LI IR TR
2 € F “7H 4c(Holst et al., 2002; Northridge et al., 2003) °
(d) iz pr R

BOUURE R ok Y R TR S M gk F o Flptwm A g e
RAFELPFR N PR LAk E A o
(€) Tk

By ap bt d - mpl P RS TR E FREEE DRE
EINAGRL BABTF VAP RIS A HAR ST L
HFendp M AT 7 By ik £ g E (B Ak P enié * )k w(Forrest et al., 2009) e
(f) &5 pmsk

B4 Boanprd 05 {4 AR o WL BRIRAL e 5S4 (Larsen et
al.,, 2007) o 2Rm flep b2 k4 SPGB MET 2 - > FREMAKS S
B2 F PR RAIE > Tl M2 P m T AR LR Y o

(Q) &M XE

“’3

BPA2Z 2R HEBEN el » EIL A ERL2 GORE LR o KA R T
FRAFER > FRLBLRGIRE I BE - T2 PR LI EE
PEBRFARLAN . FRBAL 24 REI- R LR B
B> W F g % g 9% (Baldwin and Landino, 2007) ©

(h) "% i< 5ty
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?%’gr} B Rl > BRI IR S REEEYRER B

g FL R D 0 B¢ BRIRAS € ¢ e pF R 14 (Price and Salisbury, 2007) - k@ F &2

TARMB 2T Ay gRPRBIER S > RERF A KPR A NEERRL
ﬁ%{% o

(i) prEizdiL R

FREIFSERETEMRAARARLEFESSPEE 0 23 AR
74 ¥ fiif * (Hamilton and Baker, 2019) °
() <R TEFR

PR AR A Mo (e P HRRESTE W AR TE > e BT I
FIHE o Flgpik s PR BEEE < Sipn o 2315 A TR % ¢ B b
BAPFOTERFRH e H 5 > Flasek Vi # ZIE4F o
(k) &% ARE

PR2GES BB EDRE > P OERE S PR £ E AR A 4

PR WA R 2 d A LR BRT LG ¥ 74 (Balaenidae)

A% % (Kraus et al., 2014) -
() s gmsses

YL e Rl g oREEE N e Bl Al A E Pinger 0 TR gk B

\‘ﬂ

PR O R 2 o s Al gR9R 0 Bk gk RaT R P A % (Kraus

et al., 1997; Dawson et al., 2013; Reeves et al., 2013) °

(M) % BB Skl
LIS R RS

%,-
fdy

RS ERES 1 LIR T BN RS

. EJ,\,SEIIF)# 5 px; ;Ln,-)ﬁ

mﬂ

KRB 2RI AT FPEREY S E 2 RE

2 7] ~ -] (Northridge et al., 2013) -

b v ¥R P Pinger SRAL@R ¢ HipgpRe v o kR e R > LR
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T EFAR RS F < 0 F]p 2e %k % & ¥ (Berrow et al., 2008) -
(b) % XEF LSstE X ¥
Goodson et al. (2001) -3 #» 8 B LB >r R pd 4 > ¥ &2 K%
T LS pE R EE > B 0 RO BLERAR 0% 0 BRI gk en T v B
e EE EERITREER S 4E .
(€ #'%% X%
ﬁ%iﬁ%%ﬁﬁﬂiﬁﬁ%ﬁ%%ﬁﬁ—iéE%ﬁﬁ@uﬁ@ﬁ$
PAcpengeyr o a S ANRERIFEZEET PRI ED f T £
Ao i 8 sk (Allenetal, 2014) o & BB TR i KT {riR R RORET 0 it 7]
R A g > R o okt &4 2 2 (Northridge et al., 2003) -
(5) Tk
(@) 3 4v 43k 4
BB ihih - TR PR R R dp N AR S TR LR R )
WE o L RIEER T B TR
(b) %X FFELXE
1996 # Gearin % % & {4 ' F A d B P TRGE Mt R B BK
AP P EFITTE R
(6) "\
(@) I35 EX
FR(2003) % * 3R A g g AR ] A5 A R 0 B VAR (TR
EEBIRTRET R A B RERCET R BRE (X R RIRR
R R STk G X B ES DA B Bekeniiie s A2
Fiocche @iy o o BrataM 2 F Ry F LR 2351
FREEHEFARN LV R BT ERR B A F R

= f‘

o A EMR Y AR A AT il mARM AR P - A
B

IR
E-)

o

g
oy
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7) % £
(a) 2 m g
BB AR A S REE R R B AT Fla G RS o FE R
o Bl Rz B2 TN R A 0 KA iR E b AR
imfﬁ;,%ﬁﬁﬁ%gﬁjiﬁ%’ﬁ'ﬁéﬁ%%ﬁ@im%$%*
=% (Hamilton and Baker, 2019) > @ 4 Fiz B3k 4 » o % H R B 2 H
RARRA B AR g RS L 3§ A 58 i R 2 5t (Baldwin

- EA B S B

\-u

etal,2012) ¥ - &k 5B HE Nz SR
B A RERRARIES E R § 0 R TR AR - 4T
£ Kk F R A G & QR 0 R & 2 5 (Atlantic Large Whale Take Reduction
Team, ALWTRT) { 45 1 F a0 & * #0323 ® > 28 1 oht » 95 S 1P > f3

E G %5 TV A fR2 T K H 1% (Werneretal., 2006) © 3@ L8 A S ABF P 0 T

(€) & * &dy

PHIRE o THEBE I HE A B on T BRI brdy 0 s

VR
=
Py
>‘
i
-_
H
7
A
A
AR
=
=y
Hr
=]
B
7~
e
Wi
“!‘JH-
o
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o
3
94
?3%
Jﬁ’v

2012) -
(d) 3% B % nis 4
BARE PRI AR FEBFIALHEFIRA IS A KA

82

B

TIF S ¥ 4R, o B% g % (Smolowitz and Wiley, 1999) o
() B BHEE
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FURSSAEFFE T AEANE AR 2T RS R EROR S
# (NOAA, 1997) »
() H e iFak s

EEPFR Y B R FIRS

‘,Ell"k’

&)
%

LFRB YR R 0 FILBORG § 3
Y TR AT o R R DT 4w SR T RS v o

ll'L
EH A F P B A 2 kBRI - o P AT AR L
®F oo T A EIEEALT

PR ARIF 0 bldoid * L r N iRk N F 4
//3‘%&' v ¥ q.—@ i g?‘ P I Ff‘l)%'%f—i

; TR B % s € (Goudey,
2004) -

(9) # & » v B

BHEE AT AL T Bk ) A ERORE T A AR R o Bk
AR B A

PRREEZERM > Flt 2R e R L@ * (Konigson and
Hagberg, 2007; Goldsworthy et al., 2010)

(h) 2 7% AR5

S i plEd L 2 VRY I RFIZEBREREE AL
¥ ¢ %% % (Hamilton and Baker, 2019)

(8) fa 4

() = ZHEF kLR

B iz BRI EE RN  BBER T EARIN NI E B R
IR 2 i XA 31T 4 £ (Gaskin, 1992) o

(b) TinKE

B it RURER SR AR ¥ B4 53T U B SRAL IR 8 &

(c) HE
ERCE R £

- RREL e RARE B LERIFAF S ARERE G R
Eoobk 4. ¥ (Iwama et al., 1997) -
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(d) # % sk

BEERZ RE -k PR ERCRIFAIEELREDL T o

3'4'2 ‘/‘i ‘é

AERGIEAREBE RK S BEE R E PR R R ER  § 5

rrm T APesEpFiEAL ] AN A RAES S RE RG> % 7 Bielli et al. (2020)

b e 2 b 4 22 LED (light emitting diodes) &+ 1135 5 RE 5 I % 2 &
G PR R HEBE R E A LR EDLER G f A % o
(a) &% @E B

WEBTRL YV U sIEIEE A R B ARER L R
I G R IR 5 TR R B HE P R AL
ARG A S ARERF R Y 275 5 & @5 (Gliman et al., 2008;
Chen, 2010) -
(b) -k 4 b

B3 E B AU S P e TR it B P cheaskl s R A E B 4E
P 7 ?—wﬁéa&a&afvléﬁ&gﬁkg oK F @ R BR T RS AT B
B B iz 4% o035 (Brothers et al., 1999) -
(c) i * 2 4 4m

FI* g2 A F] R R s o PR T i RO kol 2 AR EeiR i
PO GRBERKT 2 ook v G AR ST T g di B A 2R g oD
(Brothers, 1991; Chen, 2010) -
@) g E

B BPEL R FES FEME AR PR AR R CB LRI D
Waimap 5§ T £ B R Fpt & ol Rt (Cocking etal., 2008) -
(e) & R if4m

AR REER A R FP AR TER RGBSl g P i
P T E R SR ¢ v g F 3 5N on R SR R e S
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Eiﬁ*ﬁ%ﬁﬁ&ﬂ@@%ﬁiﬁ%’ﬁﬁfﬁﬁwﬁgﬁﬁﬂand

al., 2013) «

(f) inErpHEH2 gL

G ITER YRR R RER AR A BB NI G E S TR

B2 T REALEER A REEFERGD e E TR AT b2 RRT R

PR BB F Rl E R o L TP EX S A AR % G

m b S % 2 % ¥ % (Chen, 2010) ©

(@) £ B &

ABHTEeREBHTIWAER R AT LR R DR LR

% 5 4B 8 & hfs & (Melvin et al., 2013) o
3-4-3 & &

B S (e TR RAEEPHAS LM ERRIEE H Y
TERHADRT §F BRNET U F TR AR A S0 e R
TE o FL R REERE R Y ik L AT
(1) #

& & 1 % B (Turtle Excluder Device, TED)E_p # R R 744 5 kv 1993 % % 3¢
FHEF A GO AR G R AR AR LR T NG RN AR

I EE R RE R E R LE T E R > FASSHE A F b
A T Y o T I A E R R R 7 2 2 (Robins and Mayer,
1998) -

Q) B/
H e AU BEHLME D TR & m AR D ERFITEDHAN G
B A AR SR E s ¢ (Watson et al,, 2005) o AR F p AR 4 0 0 B4

iR

\

-
~.
M-

4y

BAES G EL G BE LI A EPFEFL R
L SAPMATT EE(R 0 2007) 0 ¥ ohd 3Ma AT ¥ L AR RE > FP AR
i KRS R R R TR A 0 T N S A iR (F] 8 62> 2008) -
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(3) Tl

BOESHEROR D& R 0 L R A SRR Y Reeni o FIU IR § Rk
PR MR MR R RSB E YT a s Ry
o 2 A A s b B R B (S35 ehf € (Smolowitz and Wiley, 1999; Price and
Salisbury, 2007) « @ £ & & { § & 7 B A d ok > 30 2015-2018 & F 54§
FEA1* LED % > 5 7 A2 70%:s & F h 3 & 8 5 (Bielli et al., 2020) -
344 SAETHEEE A

P AT e A AE Y BRI LA F s R e
bk B3 AR Y ESK M € * ¥ 4R JE & ¥ (Bycatch reduction devices, BRDs)
% LR RE i o BRDs Bk T £ E SN o §5(2003)4 % F %
FIY BRDs ¥~ A g s » B § ki > e L BT HEF H ook o

V- 2o ARG TR RRGME AL LRB o d NES2 L EF LR
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PR AR BEAS G IR T ERAF AR FIHEFIRRER

FEAROEHESEE IR EIETRmE A A R
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Ik ORE- BV A F Uk E o (B LT N F &RPIECGE 0 2011) -
345 REAFFRTEHIGFABF I AL E
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’
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BRI E I RP AP ERW PR PR R AR LR F AR
A L T R R
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