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AL EIEMEECE 4 A58

. BORCHY

GERAKSEABEORLEELEFEEEORE TH S, HEREICLS
LA ORAHENPRED-DIC. SAKE TS N A > THHKE
HORET B, = ORBBSEEEHKBOBE CH 5.

LA TR RBEEOMBFIFICRL TR Y 0 A L ODBENTA =1,
ZhET, BARDLBEEZODVWTOMRFEF LA LTOLN T2V, KRRE
GEFEHKBEC BT 277 AR 2ORED BB RE T 2 0. Sk
BT ARBMAERVEABOERICE SN T, EENEARE, HICHT 3R
B, BITE 72 MRE OIS IRIE. SEY) 2B, BB OV TERT S
ERBERE LT,

ARG A>OBEARE > TNA, 814, FEMAE > TRE. ., 85
HYAEBEATERRERNME LT 1. $212, KEL 18 9KDT.
ERODBARHDIE A LD LD LEWAESH £ THMBEL LT L RBREIED
REBELEML -, B30, 4BEOKEE % BB EIES (3hE) (2
WT. ST 2RI ABER L ROORBRAE AT 2. B4z, HE200
A4 ETORET. BEL2 05T L NKEAREL., 20OHhSEIES
L AT R AL 12,

I. ®EEAHE

ABRBRER IR TRBEEKERBII v /i x 2oREM NBE]  (FRPR,
54bh V. 440877) AERL TiIT- 7. ARITIBTELSI1989F £ T, BHESA
2 S58H £ TOMMICERL /-,

1. AEKE : AEBEE»SHA20040 1) F TOKIEIZ BV TEREE2045
O/NXEZDEIL (Fig. 1), KBREEATT- 2.

2. BEBOWE: 18%9KDH T(Fig.2). 1 BIOBESKIE 56THS. 8
o BRLLbRUELODOREEIZENFN 60m. 20m. 20mTHB. B DKF
ARG AT FY)—KTHO. KR TR OKEESD TN —TIZ DT 1=,
F 2. S OKEIARRKEIC K DEHIL 12,
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Fig.l Survey area and subdivisions.

3. B HEMPEHRERHTA
ABEOBEE., bbb LA
AA., TN, YU yFIHF
VRS (BREAL) I2898ticty
ML, 1 BEFOZEOFHES
FEELILE, #FhFhOEKE
L {KE ATable | IZRT.

4. FBEREOFE  KBRHEE
FRED [RFHBE] OFET.
B -RBRLHIZEMUL, SBED
R, BRrOOBRUEUE
BREL rOEE. 88, 98t
&S, AOKE - KEEA2TEHL
oo BELEBEXNRH (¥
B, AVXH) LIENRAIICHER
L.

gauov

NO.5

BUOY LINE

MAIN LINE
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Fig.2 Schematic representation of tuna longline.

Table 1 Specifications (mean and 95% confidence

interval) of baits used by R/V Hai-nong.

Bait Length {cm! ¥eight {(g)
Flying squid 43.9 ¢+ 1.2 415.0 + 13.6
Chub mackerel 26.1 ¢+ 0.3 407.5 + 23.7
Saury 29.8 + 0.3 107.5 + 7.1
Hairtail 68.7 + 2.2 195.0 + 13.9
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5. (RiEEERT L RIS A EOKFIEREFEEESSKPBLONT
pOBUFEBTFON3ETOBBMTSH ). BEBMTRL -, REBEFIZ1E
M hhpy A S r LT, BRI ERORECERL 2,

6. AR : BROBEERBCINTAEELARL D, XEBEO 1H. 15HD
FNEAOHIE | EROBE L £ ADSOBEEO 3 > ORI S T 1.

m. #R

AKIFETIEIERICO» TENE. BREOT—IMBBONT. TH
SNF—F ERNTHEEDRBEHELPLLE L TEFL 2.

1. REHORN . YExh-AITA 19EH. S19BTH 5 (Table 2).
BLEBLLUTEHIOETHEFNT EANF, HOXFHETEINYavAIFE
XHTE, EHBHETEIA S AESHTONS., KE - KEHBP SR
By, XNV - oUhTF -
NyavAav¥0OKE - KE
FEL L LITREINE L
STWA, BESKEZ. &

Tunas

Table 2 Number of fish caught by R/V Hai~-nong, by species.

Species tCatch{in number) Percent

BRVNKEOMRALIAG o D st | 0
7. 441 4 x4 1 H 8luefin (Thurnus thunnus 12
%‘O):F‘igﬁqjgz@q.#é& (Flg 3) Yellztfi(n(munnu;halbac;resl 4: g(llf
» &4t (SUB. A-SUB.C) . fF (
SUB.D-SUB.E). % (SUB.F-SUB. ™ » o
HO3->OREXRATES, o
Black (Makaira indical 1 0.12
> £E £ A Blue (Makaira mazara 26 7
2. @E%ﬂt@%%&%ﬁﬂ:% Salxilf!i‘::(lstioghoruls platypterus! 36 2;4
. gz@w%ﬁ%bz@*ﬁbi Striped{Tetrapturus audax) 3 0.98
Swordfish{Xiphias gladius} 48 5.86
42, FREKIEA25E. JEK
HASISE T, ENENORE - e
B S, HE K - BE o -
R Bastard mackerel (Acanthocybium solandril 48 3.46
@?%(Eﬁﬁaﬁ kA %\*ﬁg‘j@% Dolphin(Coryphaena hippurus) 100 18,84
Sharks 51 18. 44
MPBIZONWTEEL 2, Skipjack (katsuwonus pelamis) 9 P10
2.1 EROEML RER S
. ﬁﬁf‘g, I L 5@{)%%@7\);/)( Sum 630 76.92

,f j] 4 -}j‘ }\ . -)j‘ DR 9 ?— +:1ncluding barracuda{Sphyraena barracuda). escolarflepidocybium
flavobrunneumi . opah(Lampris guttatus). ray. sunfish and tortoise.
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Fig.3 Comparison between hook rate distribution SUB. s. sue. i sus. N
of target fish (T, in solid circle) and nontarget
. . . : . : Fig.4 Percentage anomaly about avera hook rate
fish (N, in open circle} in each latitudinal sub- 9 el y abou erage
. cas inant taxa and i <
area (Sub.A,---,H). The signs "+" and "~" indicate by dom n by subareas for different bai
. : : species.
that the mean hook rate in each latitudinal sub-

area is higher and lower than that of overall area,
respectively.

2.2 BEEELAEE: BEOEHEBMLBEROMAKIONTE. ¥
DISEBMSMA S L EBLEI AERSHON D BiEEESH AREL
22 RBRIAET S, BEEMCLIESHEONERDOF 19 R = R
(Fig.5) & & 5 ¥ A N F X 13RH. EAFITIEME. N a s T FE9 B
R HT KIS, T4 S8 B YAERTEHETEAENTNHEELT
ER

9.3 BEBAKELABE: EROME,SHEOERER 60-22mOMTH
B rhbhol. SFKELHBRIIEOHRE, S O KESE 2L LHE
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Bl b AL E NEEMLPSH . BEEOBHKKELZEET S L. ANF,
FNFIEARELONLIE,. N a o h DX dKEISImLIE. A A Y FIFTKEL
mPliZ. VA FIEAKEImLIE. 3 A FHIZKELOnLIE T H 5 (Fig. 6),
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Fig.5 Percentage anomaly from average catch frequency by soaking
hours and by subareas for different species.

2.4 PEEORMIEL :
a. BEfL: FLAED
ATERMORBITEVRE L
DIERTHY. ¥4 JIZHPER
EHOBYBBHIHETSH S, A
NF AATF, ACAYT S
TREOBETEHBERTH A — i
(Fig. 7). o 0 O __m  ootemm
b. AX{LRUHE I o N o
O HRADENH Y -t

Fig.6 Percentage anomaly from the average hook
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rate by depths and by subareas, for different taxa.
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BRAICEHS 22, ARALIE

HREOBBHEL AT e

T G0 BB E S,

EDBREDEHEGGHACE 2 g 4 s oioveorn
5> T®L (Fig.8)., BB £ - e * iriad main
TREMRBICEDSSY. @AW T .
KHNREOHNERHEAICE e

. Zowic. HAWLor 0 T 1 T
HICHIERSEN L BB N Fig.7 Comparison between hook rates (0/00) in the

5% (Fig.9).

daytime (Hd) and those at night (Hn) for different

species.
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Fig.8 Month-to-month change in CPUE (catch 1987 1988 1989
in number/haul, solid line) for target species LUNAR PHASE
and in the ratio (broken line), target species )
Fig.9 Comparison among CPUE (catch in

to nontarget species.

V.
1.

WBLELD

number/haul, solid line) for target species
and that among ratios (hroken line), target

species/nontarget species, for different lunar

phases (F:full moon, N:new moon, I:intermediate) .

BRI OEEEER  HOREFERIIF 94, THN, 20AALhEH V=

DIRTELS 20, BEROBE L HEROBREID SN0, BOBHERR
HEDFRFEEY ([5-index) THAIEL, NV, AAVFLHRAFTS
ORERELSE. HEFOBBHELENERY E) THBE. 202 Ak
70, AVFEXTHNEAVXECH UEENSLL Y KEL (Fig. 10). ZDif
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BNRZBHREORHE L TAVWA LB TEE LB REN:, oLy
FOXRVTARIHL THLZ)EVMELZRTH, FhidtEE T uE%

BEL 2o 22D T, HELEW
CIXEXEN.

2. BEORM . BEOBEER
BHABEICET S LEER LM
9. fAFMRECRZS, RIFETHT
> -8 3BFELBRELIY I 0l
AU, ENBRLREERD F
hENOERMBKEEE 13 87,
135, 642 & 831 T (Table 3). &K
AEESIEE (0/00) (F 2.1, 3.2,
15. 3R T19.9LEEX NS, HHIE
BEAo 8. EXNRE. /oM
DIEIZNEL 723, BEBRYY D
vIul, AVXHE. EXRAL S
BEORKEERIFThFNL. 15,

12 soun 2 MACKEREL
' ' ——
[+7-1 - - 08 i 1 1
N L] N
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L2
SAURY
! 1
a8 Il 1 a l 1 L
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Fig.10 Efficiency of bait (E) calculated on the
model E=[(zci/zfi)szi]/2(CiAi/fi)' T: tunas;
M: marlins and N: nontarget species.

51, 6OR TREIZEBMIZFNEh4. 4. 2.5, 3.1, 3.605MTdh 3 (Table 4).

Table 3 The maximum cumulated catches
{Coe) and the saturation coefficient (k)
based on the model Ct=Cn(l‘e-kt), by taxa,

r is the regression coefficient.

Taxon Coo K r
Tunas 87.0 0.068 0.96°
Marlins 135.3 0.151 0.89°
Nontarget

species §42.0 0.109 6.99°
Total 831.0 0.118 0.98°

« Significant at 5% level

Table 4 The maximum catches per hour (Y

and the optimum soaking time (t ) derived

bt opt

from the model Y =ate =, by taxa, r is the

regression coefficient.

max

Taxon a b Y t

max opt
Tunas 2.50 0.22 4.09 4.45 -0.70
Marlins 17.20  0.40 15.85 2.51  -0.94
Nontarget
species 45.29 0.32 51.67 3.10 -0.90°
Total 50.73 0.28 69.09 3.63 -0.90°

« Significant at 5% level.
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3. BEEOBA: HUKEHTORERITHIGIET S, EHESE 0.
BEMOBAITNELBL RV EEZoNS. > T, BREOEEARI
L ERNHEE L t0EESE N2 EHEDMICKZG 20 (Table 5,

Table 5 Adjusted CPUE for target species (Pl)
when the influence of other fish is removed, by
subareas (after Rothschild 1967). A_, :0bserved
CPUE for target species; Aj:observed CPUE for
nontarget species; Qozprobability of empty hook

occurred.
Subarea A A2 Qe P
(10°3) - (1072) (1e-") (10-2)
N 5.34 1.04 9.84 5.37
1 3.10 2.25 $.74 3. 14
N 3.72 1.45 9.81 3.75

4, BBEHGELZFERCOBOBEER  REEMOBRBOEORER 27T
SEHANIZ L VT2, KEBLEOHEFZHDVWTEREOMRIIBEETH S (
p=0.01) #5, KON BZIIEELRENBOON L - 12 (p=0.11). REKH
KOWTIEEETH S (00.03) 5. KERMIZOWTERERZEZIRoNZN(
p=0.15), _

fH, BEEE. KEOMT2 tRBICL2BENOBITIZELD., EHBALA
A A DHFAIWITRBEFMET- 118, KE4LLEZTROENEE N ZRT LD
b -1 (Fig. 11},

V. 4%ORE

WokIHIC BT ABHABEOEREEIIALVARECEH T2 0. BEGHE
OHARIC BT AHBIIEROEBOEBLOE TN 2VNEZFZONS, E
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Fig.ll Fishing power-isopleth diagrams.
11(A) shows the relation between soaking
time and bait. 11(B) shows the relation
between bait and depth of hook. 11(C) shows
the relation between soaking time and depth
of hook. T:hour; SQ:flying squid; MA:chub
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BREEATIREAHA-DRIZ L L BHAMO T — 9BV ETH 5.
KPETCHhECLNBEBEEAMENTLKT A ENAETHA T EHBMDT
TEN. SBRXSICEER DO > TOYBFEOREBEMEEE L BESHDOIRE S

AT E, RE4AVARROSN TV BPAAL KR T 2L B TEL0E0%.
BT E2LENH S D,

EHEEHOEFELEHOREBEILLZYEETH 2 5. HE OERMICERFEL
BOHRARIEL., Fholls-» TREEQHACETNORATHCERER

FERITOHICLHPEETH A,
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(1) REROEBEIFERTON AV FTHbR T ioh, T O CREEA200, 1 ) ¥ THEE

R, BEE205 O & O/NKED S EERIC M UK TR Fi L7,
(2) WROWEIT IE SR TH oy, ZOWFRTIE IR L L, B ETHLEEL LS
L,

Q) RU#HE<T, 4EEORHE Y RAKEER GREM) WHV,

IDOXSUTHREM (] 2V TI8TED H18IFE ) TEF2THE ORBRME ® 17
W, B OER BB, TOBEREBITLT, k2R REN A AN FOHHWITER L LT
ey ARER, BIERSEIZEETHERNS - L bEC, BRKFEZL - L BFNTEDD
Mote, TRHDOHRIZSH, v/ mldx b BREDCEH LT VB EDTH D,

PLEDZ Emnh, RRTREEE OS28BS T BT WA Db O & ¥l L,
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