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Fig. 1 Experimental position in the waters between Pitouchiao and Fukueichiao from June 19 to October 28, 2003.
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Environmental illumination (Lux)
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Fig. 2 Relationship between environmental illumination (Y) and depth (X) under the deck fishing lamps of 0, 20,
40, 60, 80, and 100 kW and underwater fishing lamps at 24 Kw.
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Fig. 3 Relationship between the percentage of the catch () and the numbers of stick-held net hauls (@) in this

study.

Table 1 Duncan’s multiple-range test of catches by species and the power of fishing lamps in the waters between
Pitouchiao and Fukueichiao June 19~October 28, 2003

Unit: kg
Kilowatts of fishing lamps Degree of
Species freedom  F-value  p>F
0 20 40 60 80 100 (Corrected)
Loligo edulis éf%ii %i %é%i %gffi ?ﬁg; %_g—f‘i 83 129 0.2758
P e Gy ena e Ol VS b e oo
w0 U865 ML e BT o 0 o
solicss 260 V66 1s9s  ias 25 7se. 8 055 07404
Carangidae J;%* %%f %g%i %f;%i %%3* ’;%;“—' 83 112 0.3583
P TS 00s B00s e W 02 g
Others %%g* %*215* sz%i %é—g‘gi 5;%01 %%8* 83 119 03210
Total catch Jf;%é* ’;%j%* %ﬁ; g‘g‘%i Bgééi %%i 83 260 0.0314
Underlining indicates not with a significant difference (a = 0.05).
SO SR Table 1 FoR © 5] ToRfi 26.78 + 50.03 kg HA LRI Ky 6.87 £21.20

HI 1 6 FHAERSETER T SA - USRI ), 80 kg s T 6 MARFEISEMARELIIR S R &
Kw IR EZ i » SPIRERAA 11731+ Duncan’s multiple-range test #7E (2 5% Hi2E7k
126.29 kg H AR 2 SPHif g R T Ry 8.20+ 11.22 #E) > FEFIREUR » 80 Kw RGIER 2 SPHo o i
kg~ F17fh 31.52 + 38.23 kg - [EI{Ef 41.62 + 132.56 Ho & A R B S (F = 260, p > F =
kg ~ TEJEHE 1.43+ 2.95 kg ~ 35 0.89 + 1.45kg ~ B 0.0314) -
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Table 2 Duncan’s multiple-range test of mantle length of Loligo edulis, total length of Trichiurus lepturus, and fork
length of Scomber australasicus, with fishing lamps of 0, 20, 40, 60, 80, and 100 Kw in waters between Pitouchiao
and Fukueichiao June 19~October 28, 2003

Unit: cm
Kilowatts of fishing lamps Degree .
Species of i p>F
value
0 20 40 60 80 100  freedom
Loligo edulis 7.96+3.57 8.96 £3.08 10.17+2.15 11.24+1.28 10.70+4.40 10.49+3.73 71 1.75 0.1366
ITE’I’)‘;Z’;ZQUS 71.47+3.10 70.55+19.40 70.61+4.44 69.25+3.23 67.64+5.26 70.09+4.03 50  0.64 0.6740
Scomber )¢ 191165 22.7245.34 23.48+2.80 23.78+2.49 26.74+1.86 24.63+2.22 30  0.88 0.5099
australasicus

Underlining indicates not with a significant difference (a = 0.05).

Table 3 Average and standard fork length of Auxis rachei, Decapterus lajung, Decapterus maruadsi, Selar
crumenephthalmus, Etrumeus teres, Herklotsichthys punctatus, Amblygaster sirm, and Hyporhamphus dussumieri,
average and standard total length of Thamnaconus odestus, and average and standard mantle length of Todarodes
pacificus and Sepioteuthis lessniana with fishing lamps of 0, 20, 40, 60, 80, and 100 Kw in waters between
Pitouchiao and Fukueichiao June 19~QOctober 28, 2003

Unit: cm
Kilowatts of fishing lamps
Species

0 20 40 60 80 100
Auxis rachei - 30.57+25.03 24.43+8.52 34.87+10.21 35.08+6.22 33.26+4.03
Thamnaconus modestus 23.30+2.98 33.10+0 22.59£1.31  22.91+0.80  26.71+6.34 23.81+1.48
Decapterus lajung - 11.17+1.58 20.90+14.54 18.84+3.24  15.90+0.85 16.45+2.01
Decapterus maruadsi 19.75+4.27 17.27+6.35 14.21+6.35 15.08+29.64 36.50+0 33.27+10.90
Selar crumenephthalmus ~ 14.27+1.75 15.55£0.99  15.99%2.63 14.56x1.10  14.72+1.54 14.48+1.39
Etrumeus teres 11.44+1.39 13.74x1.37 14.41+1.20 13.65+x0.22  14.82+1.19 10.48+4.37
Herklotsichthys punctatus ~ 14.27+1.93 14.36x2.13 - 13.80+2.00  15.45+0.08 15.02+0.27
Amblygaster sirm - - 12.57+1.42 - 12.77+1.34 -
Hyporhamphus dussumieri 82.60+0 10.54+0.82 46.37+29.01 17.40%0 60.10+0 78.40+0
Todarodes pacificus - - 6.02+1.09 6.95+0.35 - 5.85+0.07
Sepioteuthis lessniana 20.1+0 11.3+0 14.02+5.24  20.18+2.65 21.98+6.39 13.59+0.90

M bl 7 RS o [FIERLL 6
FHAFISERRE LTI R34l » 43 A1A#EST Duncan's
multiple-range test .7 5 » 5 R &I A HIT A AE
LTI R 80 Kw FF 2 SE5fh g 2 Bl H A%
TR REERY A5 (F=4.08 p>F=0.0024) > H
e g B R HA SR FRUR O DR Ak S (Table

1) > ERHA AR I REE

K Duncan’'s

multiple-range test £ & L AR - RIBURAEAR RIS
REERE - WA & A28 -

BEgb > AW thite— S ERET 8 - AR
FEHR S ISR R = FREL P e R B AN [R] £
FRETIR ZRBATR - 4 Table 2 FirR » 45 R 8
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Table 4 Average and standard catch of sampled boats with fishing lamps of < 10, 11~30, 31~50, 51~70, 91~110,
and 151~170 Kw in waters off northern Taiwan May 1~October 31, 2003

Unit: Kg/boat-day

Kilowatts of fishing lamp

Species
<10 11~30 31~50 51~70 91~110 151~170

Lo/iginidae 75.00+98.01 58.86+140.22 168.77+231.36 221.33+£288.81 316.0+262.13 344.58+368.81
Carangidae 41.64484.96 20.54+64.38 10.65+46.69 65.74+163.18 0 0
Auxis rochei 2.64+15.43 70.55+£376.27 293.81+661.12 250.32+910.87 0 8.33£57.74
Scomber 7.35425.02  7.31249.45  3.59+31.01 0.43+4.13 0 0
australasicus
Herkkotsichthys  0.74+25.02 1.05+£15.56 0 0 0 0
Etrumeus teres 0 0.41+5.00 2.88+22.34 0 0 0
Spratelloides 0 0.07+1.43 0 0 0 0
gracilis
Engraulis
Jjaponicus 0 4.53+41.99 0 0 0 0
(immature)
E. japonicus 0 16.09+39.41 0 0 0 0
(mature)
Trichiuridae 28.29+76.86 29.41+78.72 1.14+11.73 65.00+374.50 0 0
Thamnaconus 0 32.26x161.99 141.77+455.59 106.49+522.87 28.67£111.03 0
Others 11.444£51.78 58.84+327.71 3.77£36.19 0 0 1.67+11.55
Total catch 167.11+173.61 304.74+600.36 626.38+768.09 709.31£1061.21 344.67+248.25 354.58+367.62
EREAE 60 Kw ZEEFBOLIIET » HEfiE g dussumieri) ~ A& FCHE S U H AR S F B e BE 2
RHERKZ PIINERE - #0F 11.24+£1.28 cm > o AR EERD » AR E o KI fEk

o

LRE 80 ¢ 100 Kw» 43 A1[#7 10.70 + 4.40 J; 10.49
3.73cm> [ 0 Kz 20 Kw #&50GThR T st o 4
B HVEHNERR AR - 73BT Ry 7.96 £ 3.57
% 8.96 + 3.08 cm; {H X Duncan’s multiple-range test
WERERBEH - ROCTRE SIS SN ENE R
HEERTR o EINTEARFIRDLDR il 2 2
fa s ACHE SRR fE < PR R » ASRUE LA IR
SR > NV 2SR (Table2) -

I+

13'

(Decapterus lajung) ~ BE5[Eé2 (D. maruadsi) ~ fgHiR
@2 (Selar crumenephthalmus ) ~ ABARE&EE (Etrumeus
teres) ~ FHfif (Herklotsichthys punctatus) ~ ZE4RAD T
(Amblygaster sirm) ~ £ X fii  (Hyporhamphus

HE— S HETRE T > KL EY IR &
FREfm = DUt 225 > 41 Table 3 Az -

VY ~ SRR CLh R B Z B %

FR$% 2003 4 5 ~ 10 H fAR - 15 gzt
SEREARS iR it 2 E R WA AR A SR fa
SEThERSY R <10~ 11~30+31~50+51~70~ 91 ~
110 Jz 151 ~ 170 Kw % 6 #f » 52REM {52 i iERS
RN Table 4 iR - HRATH] AR EERA
Rtk 51 ~ 70 Kw [ » g E 2 CPUE > £
by 709.31 + 1061.21 kg/boat-day & H rh§4% &
CPUE % 221.33 + 288.81 kg/boat-day » fffj 54 ~



56 ZEE - BIE(S - B - SR8

2000 -
N4 —0—<10 --11~30
AN =00 31~50 =X =51~70
1600+ AN —-@--91~110 —-A—--151~170
— / \
& / \
_? . .
1200 / \
2 / VO
E / X
w800 A
o
@)
400 -
O T T T T T T 1

APR MAY JUN JUL AUG SEPT OCT

Fig. 4 Catch per unit effort of the total catch of sampling boats with light capacities of < 10, 11~30, 31~50, 51~70,
91~110, and 151~170 Kw in waters off northern Taiwan during April~October 2003.
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Fig. 5 Catch per unit effort of Loligo edulis by sampled boats with light capacities of < 10, 11~30, 31~50, 51~70,
91~110, and 151~170 Kw in waters off northern Taiwan during April~October, 2003.
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Fig. 6 Catch per unit effort of Auxis rochei by sampled boats fishing with light capacities of < 10, 11~30, 31~50,
51~70,91~110, and 151~170 Kw in waters off northern Taiwan during April~October 2003.
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Fig. 7 Catch per unit effort of Trichiurus lepturus by sampled boats fishing with light capacities of < 10, 11~30,
31~50, 51~70, 91~110, and 151~170 Kw in waters off northern Taiwan during April~October 2003.
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Fig. 8 Catch per unit effort of Thamnaconus hypargyreus by sampled boats fishing with light capacities of < 10,
11~30, 31~50, 51~70, 91~110, and 151~170 Kw in waters off northern Taiwan during April~ October 2003.
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Fig. 9 Echogram of the hairtail under fishing lamps a
northern Taiwan 00:55~00:57 on July 24, 2003.
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Fig. 10 Echogram of squid, slimy mackerel, and hairtail under fishing lamps of 60 Kw and underwater fishing
lamps of 24 Kw in waters off northern Taiwan 20:34~20:38 on September 22, 2003.

Uk RS FRE Z REEIREGE By 60 Kw) » & 7
Z R IR - kR B S AEIR S Sl
B o KL > EERZRRIER N T - ELYE
BIELLE B RAHAEN - S—J5H » HARKE
BapmifdE < ST - IR Z SUEANE{E
fif fe R R SR LR - RU(GRERIE R 48.04%
(Fig. 3) : M#HE F] i B . B F s A N ~
R R PTG EEBINIA R 10% - MR SRS
TR AR KR > IRAER H R B ez
Nk e B2H R -

=~ BB R R

FHAN RIS U RS E DR AT < fa e ek
AMEFIE Ry R SRS EE A Z P - [RIRF R AT
FEEFERH 25 ERE > ARG R
R NERDCERATE B8 ~ HIR AR
fif 2 PR > HAESRABRDEIISRKEE 2] -
WARBRAZRNE > BRI - R ERTRE B
W e DUREE DR AR nT e i fa g e -
it o REAGABEIN AR — K SRR P DU 87



- EIE(E - BEfRiE - £0R4E

& (BUSBEH—feRER O TUS » #85% 105 cm >

120 1
—@— Stick-held net
_ 100 4 —0—Pole and line
S
= 80 1
o3
£
© 60 -
oo
c
£
2 40 1
[N,
20 1
0 Ll Ll Ll Ll T Ll Ll Ll T Ll Ll Ll Ll L] Ll Ll Ll Ll T \JT Ll Ll L] T T T T 1
0 5 10 15 20 25 30

Mantle length (cm)
Fig. 11 Average mantle length of Loligo edulis individuals caught by stick-held net fishing and
by pole and line fishing in waters off northern Taiwan June 19~October 28, 2003.
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Fig. 12 Average total length of Trichiurus lepturus individuals caught by stick-held net fishing
and by pole and line fishing in waters off northern Taiwan June 19~October 28, 2003.
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Table 5 Individual effect and interactive effects of kilowatts of fishing lamps, the moon, and phase of the moon for
catches of stick-held net fishing

Kinds of fish Kw Phase Moon  Kw*Phase = Kw*Moon Phase*Moon le\*/“lzga;]se*
Total catch o * ok - - — -
Loligo dulis - * * - - — —
Trichiurus lepturus R - - - - — —
Auxis rochei - - - - - — -
Scomber australasicus - - - - - — —
Carangidae - - Hx _ - _ B
Thamnaconus modestus * ok e - - - -

Etrumeus teres, Amblygaster
sirm Herk/otsichthys *okokk kokokok _ *okokk kokok *okokk _
punctatus, and etc.,

ik p<0.01; ***: p<0.05; **: p<0.10; *: p<0.20.

Table 6 List showing the fishing lamps fitted on torch light fishing boats of Keelung City and Taipei County in 2003

<10 tons 10~20tons 21 ~50tons 51 ~100tons 101 ~ 200 tons Numbers Average
of boat  lamps
. 4~26 9~46 14~124 13~148 90~148
Keelung city (14.4+4.8)  (21.9+7.5)  (42.4+18.9)  (87.7430.)  (119.029) 109 369
o 4~23 4~26 5~58 44~202 67~162
Taipei county (9.8+3.8) (14.145.4)  (20.4+7.0)  (90.8£34.8)  (118.9%33) 227 36.0

(): Number in bracket is average and standard deviation of fishing lamps.

FHIA] (BESE, 1989) - AR HOUAE/K I Z IREAA -
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B S BB SR - AR R

KL SRR T EHA a2 ISR B - T E Bt RREAE TITBE fES
Lang (1967) W9t thfet - Hober s EER sEEatE (7, 1951) o i fokE RS2 el s FEpE

FAMIURE - ASRAXERBRIESR <X > BT 5 IReg 2 H e BN R DU SMEBRSE N 3R 2 5 %

FREZROEIFR Z 0 WA Ao (H 2 Hi%D)
KAEEHSE (HEEH D) ZERDI=IK 7875
srifrik (Threeway ANOVA) it R S H L
LEEHNNIERREE P EER (Table 5) »

LA RIS - BERRAL - S R R R 2T
RGOt THE & [ECE - 12
ISR 32 LS WA - BN AR
[ > Table 5 JREUR » HfTA ~ [EIE S ALIRESSE

(£, 1972) - [K[ith - AHBAREH AR R 2 -
(EREEICERTS ~ s FE ity - oAy
BN Bz 10 ton 2 /)Mty 2 100 ~ 200 ton &S (Table
6) 5 i —MERK A e S - H e B AR
SRR INA - ANEERETES 20 ~ 50 ton LR
W RS2 MUY - HFTSEE C A R 14
~ 124 % AEG IRy 5~ 58 2 - [ Table 7
J Fig. 13 {2 ZE M iR - Bz idif
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Table 7 Fishing days with fishing lamps of different kilowatts by sampled boats in different areas operating in

waters off northern Taiwan May 1~ October 31, 2003

Kilowatts of fishing lamps on commercial fishing boat

Area
<10 11~30 31~50 51~70 91~110 151~170
. 0 1 13 0 0 0
South of 25°N (0%) (0.27%) (6.47%) (0%) (0%) (0%)
B ooy 33 263 86 31 0 11
25 N~2530"N 97.06%)  (71.27%)  (42.79%)  (32.78%) (0%) (25.00%)
oy B 0 96 64 51 1 6
25 30"N~26 N (0%) (26.02%)  (31.84%)  (54.25%) 6.25%)  (13.64%)
. 1 9 38 12 15 27
North of 26 N (2.94%) (2.44%) (18.90%) (12.77%) (93.75%)  (61.36%)
Total 34 369 201 94 16 44
(100%) (100%) (100%) (100%) (100%) (100%)
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Study on the Capacity of Fishing Lamps and Catch per Unit Effort
of Stick-held Nets in Waters off Northern Taiwan

Shaur-Sheen Chyn®’, Cheng -Hsin Liao?, Wei-Fu Kang*and Tien-Yi Tsai?
*Marine Fisheries Division, Fisheries Research Institute
“Department of Environment Biology and Fisheries Science, National Taiwan Ocean University

ABSTRACT

The torch light net fishery is one of the most important fisheries in the northern waters of Taiwan. The
fishing season is from May to October. The species composition includes the Loliginidae, Scomber, Carangidae,
Euthynnus, Auxis, Trichiuridae, Etrumeus teres, Spratelloides gracilis, Engraulis japonicus (immature and
mature), and Thamnaconus. In recent years, however, many disputes over the torch light net fishery have led to
demands for adequate rational management mechanisms. Nonetheless, research data on the capacity of fishing
lamps are scarce. Herein, results are presented of 84 fishing tests with different-capacity fishing lamps conducted
in waters between the capes of Pitou (Pitouchiao) and Fukuei (Fukueichiao) by a chartered fishing boat, the
Lin-chang (19.94 GT, 400 HP), from June 19 to October 28, 2003. Fishing data from 15 sampling boats at the
fishing ports of Chinshan, Wanli, Keelung, Ruifang, and Aodi were aso collected during the same period. Data
from fishing with 0, 20, 40, 60, 80 and 100 Kw of deck fishing lamps and stick-held nets were analyzed based on
Duncan’s multiple-range test. It was found that the maximum catch per unit effort (CPUE; 117.31 + 126.29
kg/haul) was obtained when 80 Kw fishing lamps were used, which was proven by Duncan’s multiple-range test
at atwo-tailed significant level of 5% (F = 2.60, p > 0.0314). No significant differences were found among the
light capacities of each kind of fish species and their body lengths. Further results from the 15 sampled boats,
which used < 10, 11~30, 31~50, 51~70, 91~110, and 151~170 Kw of fishing lamps and stick-held nets, indicated
better CPUE values were obtained in the sampled boats using 51~70 Kw fishing lamps. Their CPUE values were
about 709.31 kg/boat-day. Fishing results of sampled boats that used fishing lamps of higher than 80 Kw did not
significantly increase with the higher wattages used.

Key words: light fisheries, capacity of fishing lamps, stick-held net, catch per unit effort
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