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(PR B S A BFIEHT Al AR R P M P 55 5 R T A 50
AR TF % T A0 8 266071)

WE  EEZENERT FRERHEERE LaE LB, stRme LA prErE, FL
WP EERERERY ., YR ERNERENEZEME, 2017 £ 9 ARENBESEXA “ERK”
MFEFE R 25 4 15, 25, 35, 45 F1 55 mm &y 5 FF M 94T T B2, B8 7, 5F
Wtk fr BRI RE, BARREETHELES AR SHRBA RN L. MHNENE
Rtwshe, &k fE . Baakiks A4 KRR A A, 44 4 (Cynoglossus joyneri)
o #T # (Oratosquilla oratoria) . /& /I £ (Trachypenaeus curvirostris)F# B 4 % & (Al pheus japonicas) i 1%
HHSH(Los. SR)Z LM I, 1 oF ik Fo B U 8 50%3E B K (Los) 5 W B R -F(m)#y & M 8 )3 77
A HH Los=1.472mt+12.63(R=0.934)F Los=1.394m+0.724(R=0.920). 7 H #THy & W IR AT,
AR 1Tk B RS R R R YR, A R A & R R, KRS FREANNE

Rt K ZE 45 mm,
XA

hESERE S972.13  XEIRIEEE A

5 - W & F FLARHE 4246 9 (00-kj-T; GB/T 5147-
2003), fEMLFIRE/KIE, R R IX B3k
P ) 40 700 i ) ot L (2 W AR 2, 2017). 5 PR3 L
kN . BRI . A, Tz N T/ N R AR
A (ZE LS, 2013), EEFHHFAREE . DI3S | IRk
DL sh 8 22 R 2 A 2R (Pvh 2 55, 2011), HT T H M
FEW H RSP/ 23~26 mm), SEFevEis2s, Ky
M b e e, mik s, el g E, Xt
AT T JEC AV Y6 b A= 0 0 DR i A T B ) ) (T TR S 45
2018; FKABZE, 2009, 2010), AHNsRIHE ;i AT B,
PRI L PR, A AR AT E AR T (AL
2 TSI it W A 5 o PR v LR o U v L A /N H R
HfRE A S ) (Rl FRE A5 [2013] 1 SR (ARl EB

5FM; EME; ki, wEME; WERNERS
XEHS  2095-9869(2020)06-0019-09

T A8 (1A FH XU B R 22 4 3 ) A5 = b it HL i)
) (RN EBE A [2013] 2 5), W5 BAFAE SR 46 W 51
VA W L I LANR 2 R E b R Hd 3
W/ H RSEE E R 25 mm,

4 P L 5 X 2 RS R e R L S
B U ) T R A 5 A R Y M A A S PR
sl BT IR ) £ BBt 2 — (Armstrong et al, 1990;
MacLennan, 1992), iE4Ek, [ N I3 5 XT 5K 19
(KA %, 2017; #AN—%, 2016, 2018). HiF[4i M
OBHALAE, 2015; R E4E, 2018, 2019)% W H3E#¢
PEVEAT T REMFST, HAMSCHR R, M E M
e ] AT R 35 L % 4 1 (Madsen, 2007; Catchpole
et al, 2008). IM>T 5 F M Ay SCHRR I8 2 4+ T it B
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AT (R Z 55, 2011) o455 BUDR I8 A (51 v 16 45,
2018) LA St 3R dl i B He 5 AR L (KB A, 2009
2010)% 7 T HIBFSE, £1%F 5 790 R 48 /) 1 R k¢
PERIF ST i 48

AW 5T R HE W2 (M S, 2004) 058 5+ 9
H B, A4 3 V5 v X AR L BB AR ROk o, T
BT R W Ee PR S5 . S IR CRME S & T S
T 57 1 T LR A I vt L /N ) RS 1 A 3
) (B A 12013] 1 5)5 FM /N H RS R
25 mm PHLE, SCRMEERN H R nlieE R 15,
25. 35, 45 FI 55 mm, @idiagRPal . kiR
AR ERE S B IR B B VRS0 M, AR R 5
Do ) e R, SR SN VS 5 o e L A B R ol B R
PR AR 22 R

1 M5
1.1 IEEmENE

ST HARS A CESEIMM 662257, HARS EALYIR
300 kW, FEAAAK H 31.0 m, YK 5.2 m. AEE
P4 14 10.0 m AR, BN CAFHRL 4 T
5 M E, HAE R BEE LA 1,

K1 55 MEIREE RS, 2017)

S22 S A (R E SR 4 ) 00°Kj-T;
GB/T 5147-2003)4 7 I H. , ¥ H 32 R 12.33 mx
6.06 m(2.20 m), PR HRSTHR 67 mm, MFE/»
W HRSE R 25 mm; HEZESE 220 m, & 0.45m, £,
FRMRTEAS 100 mm, K4 0.45 m; 5FHEG . Af
STFMEENNGE, 2. AR R AR (B 2). 5K
5 W R X A1, HAt e B 345 A e R R — 2 AR
AR b 3 5 S il 1A 3 AT 455 A ) Tt LRI Ao U0 vt L B
AN RO B2 i ) (Al i £ [2013] 1 %),
AR E RSE R 25 mm (4 38R SRR, 5 50 56 o 4 %]
H AR5 %3tk 15, 25, 35, 45 F1 55 mm (GB/T
6964-2010), EM M HHNZEBET N 10 mm, HFHE
A TR, HAPRM EH RSF I 1 iR

B2 BAHE SR 00 (5 1 )25 A8 7 IR
Fig.2 Schematic diagram of the structure
of single beam trawl

1: 825 2. #63; 3. XTFH; 4. A8 5. A8
6: ZESEHE; 7TASIAE; 8. AESTHEAE; 9. A7 SZHEAE;
10: F%%; 11 JossZE; 12 memse#; 13: TN
BOEEReEE; 14: JEM; 15: FW; 16: M
1: Warp; 2: Swivel; 3: Cross rope; 4: Left wane;
5: Right wane; 6: Left column; 7: Right column;

8: Left shore; 9: Right shore; 10: Top bar;
11: Stiffening beam; 12: Support beam; 13: Foot line;

Fig.1 Schematic diagram of beam trawl 14: Net abdomen; 15: Upper blade; 16: Cod end
F1 AEMNELZNREANEREHMR
Tab.1 Measured mesh size and effective hauls of different cod ends
4 W H )5} Codend mesh size (mm) E W R 5} Cover net mesh size (mm) )
\,D — — — S HR Y
A SEINE BHE SO Experiment haul  Effective haul
Design value Measure value Design value Measure value
15 15.8+0.7 10 11.8+0.6 10 6
25 25.0+£0.8 10 11.8+0.6 10 10
35 33.0+0.8 10 11.8+0.6 10 8
45 45.1+£0.8 10 11.8+0.6 10 8
55 55.7+1.0 10 11.8+0.6 10 8
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1.2 EIEiE5aE E, :WWCW <100% @)
+
PSS T 2017 429 H 2~16 HIFJE, i1 15 d. z "
SO Y Y TE W TR SR N Y IR Bk (37°20'~35°56'N | a:vVXM% (3)
C+ n

119°17'~119°42'E B3 )4 THE IR , A b e ki 3
S H L, VEKIE N 12~17 m, VRV X R b T
JE(E 3)0

N
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Fig.3 Operation sea area during the selective experiment

1.3 T H*E

SRR FHE ML, BRI 2530351 10 M)
WL, MK, 2~3 h, Hid N 3~4 5, B2M5,
Vg R K HC T 3 2 I ) T R A 40 T PR, PR S
ke, sk EEEARY HUE MRS, JTEXF R T
U, G AR B RS . A T i
YR . REERE, MAEGEEAE 50 BRI
SEERIE, I 50 AR 50 .

HFEAREM “FEIAN”, BT E M N P E
KEEH MR 20%, IFEE M NMILH 2 > EHEN
12 mm (40 5 [ 3 F T S B0 0 %) J [l 975k, PR AR
DR B BEPE RS2, RIS E AR 0.8 m, PHIE
WEEE A 2.0 m,

1.4 #HIFEAIE

1.4.1 kit & T8 1 X 4% S 6 ) A Y A 9k i R
T, BT R AT AR B BOROR , Hagk ik
R E AR N

N
Ey = £ —x100% (1
N, +N

n

K, En. Ew. By 23N HGRY B, ik
TP EI IR N AT N 23 51 0 25 0 1 9 4 P 3
M EEE(ind.) 5 We FI W, 53591 R 2 90 0 190 5% PN 10 5040
JRAE (kg); Ve Ml Vi 205010 2 0 11190 48 PA) i 3 42 5%
VINIERS
1.42 CPUE #it % AHIEFE LA S 565 ) 4 PN BT
i [ e e R AE Al B e A, AR

e
CPUE :'T_ 4)
>E

K, | O ESEIRPIREL, | R GO
WU 3 3 (kg) s B A | YAl v i) ; CPUE(Catch
per unit effort)(kg/h) >k 5256 ) B 5007 B ] R & 4R
J& o ARE LT A 2R ARAT 25 52 56 100 24 B3 I I7] v 5
{8 VPUE(Value per unit effort)(Whitmarshet al, 2008;
JEAT I35, 2017), JHLARAE 2 0 3% e 3R ) 26 T Ak i

n
VPUE = ) CPUE, xR, Q)
k=1

Ao, n g REARAN AL, Kk WA k R R,
CPUE, N5 k Fh#a 3 CPUE, P A% k Fhifigidy
A
1.4.3 Logistic &#PEAER AHFFEEI Logistic
VEPEMEAR AL 43 M7 S 560 X X it sk ) i e e, ke
ik pR AR

:1 exp(a+hl) ©)
+exp(a+hl)

i, S HMEMEKA | kER; | Ak
FREREK s a. b MBS HL. RAIEAR(6)MT
SR A R AR I S R A

%5:—E$R=2?3$F=%§ 7)

K, Los FRIEPER T 50%HF X R i, B
50%EFEARLC ;. SR NIEFEIEH; SF WIEFRIEN R
m R H R

2 HBRE5HW

2.1 FEEFEWAR

S R S HEFTSOMI IR B T Mk FE s s, H
W, AR 40K (R 1), i3k 1942.03 kg,
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RN W8 3RH1594.56 kg, XFSLEaiR Pt T2k
YR, AR SR, Horh, k26, R
10Ff , BEAT7FP . SKEIE3RN . DI 11Ap . FLAh2F,
23 ) R AR R 1 41.72% . 33.29% . 15.52% .
7.10% . 2.00%F10.37%, & &3k 2 4L1933.07% .
52.79%. 2.90%. 2.71% . 8.48%710.04%(l4).

S FE AR N R B A E
HAr L FR2, FKZR S W 3222 e AR ) Ry J W) 417 i
(Cynoglossus joyneri) ., fifi(Platycephalus indicus), 7~
2448 FE W FE £f1 (Amblychaeturichthys hexanema) . = JE#%
¥ % (Portunus trituberculatus) . H 7K #F (Charybdis
japonica) . %4 4 (Octopus ochellatus) . J& )i #F
(Trachypenaeus curvirostris) . [ #F #if (Oratosqguilla
oratoria) il H A< #F (Alpheus japonicas), 334555
YRR YR AR, RNy . JE)RERRT
URAE 430 o5 AR B TR 919.76% . 4.84% . 7.82% .

6.37% . 8.34%F122.23%, i Ha ks REH12.09% .
0.37%. 0.94%. 1.29%. 21.71%F112.35%, & Haik i
MAEHI11.20% ., 5.49% . 16.25% . 4.81%. 12.60%F
42.00%; HAbERYI R BECRZ M E B 4 sy
MM30.64% . 61.25%F17.65%.

[=)]
(=]
1

@ i & 5tk Weight percentage
O B# & Lt Number percentage

hmlﬂ

WR3E M2 LEE BRSO NE Hf
Shrimp  Fish Cephalopod Crab Shellfish Other

28 Species
Bl 4 Ry e X R AL

Fig.4 Percentage of the catch in weight and number

(=]
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— N w S W
S &

(=]
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Tab.2 Composition of the main catch species of beam trawl in autumn

2% Species W% N% V% 2% Species W% N% V%
JHW 41 #5 C. joyneri 6.48 3.96 2.20 |H#4F C.japonica 7.82 0.94 16.25
fif P. indicus 19.76 2.09 11.20 |FEZ5R%E E. crenata 2.76 1.41 0.21
YR C. stigmatias 1.21 0.35 0.09 | /=45 O. ochellatus 6.37 1.29 4.81
NYERIFE A hexanema  10.95  21.89 0.83 | HAH S04 L. japonica 0.70 1.41 0.26
Sy ki J. belangerii 0.86 0.30 0.29 | J&)IVEF T. curvirostris 8.34 21.71 12.60
rhAERS LI JE 71 C. chinensis 0.60 1.65 0.05 | I1iFES O. oratoria 22.23 12.35  42.00
) S, tenuifilis 0.56 0.54 0.08 | HASELHR A. japonicus 2.38 17.31 0.54
Bk 82 T. kammalensis 0.36 1.72 0.03 | fEHEUR A, distinguendus 0.18 0.34 0.04
FHita H. zunasi 0.17 0.34 0.07 |HEKKBEIF P gravieri 0.11 1.01 0.03
4R 8 P. argenteus 0.17 0.34 0.06 | Z18(12 Nassariidae 1.43 7.63 1.08
=P T P. trituberculatus 4.84 0.37 5.49 | HAth Else 1.73 1.36 1.79

TE: W00, N%HI V%735l 32 7R SC 8 B AN Rl M 2E AR Y e . RACRI & SF O EL S SR a rtt. T

Note: W%, N% and V% represent the percentage of catch in weight, number and value, respectively. The same as below

2.2 FEERYREIRE

A SIZ I X 5 2 i AR P o 2% B FL ks R L3R 3
H % 3 ol TR E R T S 6 1) 4 P e ) 21
ZEFFIE AR WA T LI G R 1) 0 A A A S
W e AT 15%, FTEREG . N2 EiBargEf . HA
B U R JTCH B9 R 0 B 7 45 5 60 T 486 v 34 3
BT 10%, BER B R SRR, 45 283 5R P i ot it
i)y @l U S E=Rr S VP EE N I C IS PN B LN
F| 55 mm B, MWL ES, NZERIFEM . HA
BEAR . H AHE 2 (Loligo japoni ca) il 8 JTURR 25 4 3 4)
) S5 AR Bk i R I T 65% . SR, B
i H ASEFRT =P T A ks R A, BRI E R
ik 55 mm, HF kiR RAKIRICT 10%.

IR RE

R 4l ST 55 B30 43 B ) 2 ) ) R % 25 7 ) i 3
PEREMIRE M, 2503 4 iR . 5 T MUK K i
RME B, LR AR CPUE 2974 16.20 kg/h,
FPEIR 421.01 JG/h, REE M H RSP Ry3Em, 5+
M CPUE D) J VPUE 4% i AI%, midlii s Ak
RN IR IR N . 4 H R F k%] 45 mm
if, 5 F MR 40% LA ERg/INES f1 | BRSS, T H
HHEIR RN 20%, FPEIK RN T 18%; Fifi 1% 4% %4
HRSFE— 8k 2 55 mm B, H R kie Rim
BB K, B . Rk R P R 24 ) ik #
48.21%. 75.91%F 44.43%.,

2.3
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Tab.4 Catch efficiency of beam trawls in different cod ends

R e mosess PEEEC B g e s
Mesh size (mm) Catch in cod-end (kg) CPUE (kg/h) fish (ind.) VPI;E (CNY/h) Ew(%) En (%) Ev (%)
15 265.33 19.53 39202 495.23 0.70 5.17 0.30
25 377.86 16.20 60017 421.01 10.34 34.48 6.99
35 268.36 13.88 47200 357.90 14.80 36.03 9.31
45 254.31 12.93 38871 367.85 20.41 41.34 17.58
55 140.57 7.21 15517 177.02 48.21 75.91 44.43

24 BEREESN

FRAE 5 - 2 AR ka1 L, X B R
WA W)L i CER, R TR RN H AR S AR R A T e 4
AT, R B EEM S RN RS, e i & i iEls .
i X8 ) [ RS s, SR WA R L AR | T
WRFN H AR AR A Lo 52 B G, HHEPEE I (SRIA)
BRI KRG MR EH RS 15~45 mmi,
SRIEE /N, BURS, BEPRMEMZRIBE, HRPEdes;
i1 W48 R H R SF 55 mmif, 57 WX ik 3253k
YIBBE R BRI IR, B BE P i 4R e R
PEEEPEANTR

W W ) 5 R 5 X I A9 A W) 405 i L 1R
Uity T JTCHR AT H AR SR 9 Lo sHEATER AR ITE - 3045 )
PR EHRF 5L s R, ZRILEKe, S (il
AR RE ) RGN AT AR S 110 mm;
B VARV DX Y % R R AT S, JTCT O 1 5 1 A
PARK 56 mm, 1E N /N AT K (RO K 2 =),
1990), Z31H, EFXFCRES 5 R0 ) 28 B ik ™) H
JFRm=66.1 mm, MHEF, 5 FMXEK 110 mm
BRIt Y R R N 50% 5 1 6] T JTCHES 9 488 d5 3 k) H R
SAME39.6 mm, M, 5 XA K 56 mm/E R
BB 50%.

x5 BXBREFEBRMEEFESHMER

Tab.5 Selective parameters of the main catch species for the experimental cod ends

Fli 2 ™ B R~ PP S %L Selective parameters
Species Mesh size (mm) a b Lo.s (cm) SR (cm) SF
S 21 15 -5.36 0.74 7.21 2.96 4.80
C. joyneri 25 —4.96 0.60 8.22 3.64 3.29
35 -3.71 0.44 8.46 5.01 1.88
45 -3.78 0.38 9.98 5.79 2.85
55 -3.69 0.24 15.22 9.05 2.77
mEIN 15 —4.50 1.45 3.11 1.52 2.07
O. oratoria 25 —4.78 0.85 5.64 2.59 2.26
35 —4.44 0.68 6.52 3.22 1.86
45 -3.99 0.57 7.04 3.87 1.56
55 -2.69 0.28 9.77 7.98 1.78
JE& TR 15 -4.52 1.84 2.46 1.19 1.64
T. curvirostris 25 -4.93 1.30 3.79 1.69 1.52
35 —4.98 1.13 4.41 1.95 1.26
45 -3.00 0.54 5.57 4.08 1.24
55 -3.27 0.38 8.54 5.73 1.55
H A #E 1F 15 —4.14 1.88 2.20 1.17 1.47
A. japonicus 25 -3.13 1.53 2.39 1.44 0.68
35 -3.66 1.18 2.66 1.87 1.06
45 -3.01 0.75 3.99 2.91 0.89
55 -3.46 0.47 7.32 4.65 1.33

T afl b HEEFENESHG Los R S0%IEFFAIC s SR A SF 4353l A 14 i Fil ALk 5 2 4L

Note: a, b represent selective parameters; L, s represents 50% selected length; SR, SF represent select range and selective

coefficient



VRIREAE: BRERIRME =5 7 I ) 2 19 F RS e PEmT 5T 25

%ol
EWYILLE S C. joyneri

O — som
0.8

2

2

8 06

Q

wn

Hoaf

i

3R
0.2

0 5 10 15 20
A+ Body lenth/cm

JE KR T curvirostris

-
2
E .
Q
@
H 0.
s
)
0 5 10 15 20
&+ Body lenth/cm
&l 5
Fig.5

O ¥FEL O. oratoria

e Selectivity

0 5 10 15 20
&+ Body lenth/cm
HASEUTF A. japonicus

[ —— 15 mm

g
=)

HBEM: Selectivity
(=]
~

6 8

0 2

4
A% Body lenth/cm

51 X 3 A R i £k

Selective curves of the main species for beam trawl
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Tab.6 Relationship between 50% selective body length (Lo 5) and cod end mesh size (m)

(S
Species

Los 5mx#H

Relationship between Ly s and m

TRl ) H R

Optimum mesh size (mm)

AR

Allowable size (mm)

WL i C. joyneri
1R O. oratoria

JEE VIR T. curvirostris
H AU A. japonicus

Los=1.777m+35.92 (R*=0.782)
Los=1.472m+12.63 (R*=0.934)
Lo.s=1.394m+0.724 (R*=0.920)
Los=1.184m-4.305 (R*=0.768)

110 66.1
56 39.6

3 it
3.1 1EliEBE R E ST

518 T sh AL R v 2L (FhE S, 2004),
A2 R EHLEIZ300S 1L AR AL 2, AR A 3
HWo~10T0 M (RIS EE, 2018), FEdiHEfEd,
fiifn Bt ksl R, Mg Sk RS DS
Pixt gt A, iREHE B @ESE, 1990), 5
T ERCRER , RIBAEQ010)F 5 B, = F M
BB AR B 173 keg/kW, T HE AR B RR
(0.78 kg/kW). AT R, WP HR T H25 mm
B A P A BASCPUEIL 130 kg/h, i T 52 a3k
TR R H AR AR 2 B ME R R, o i R (E Y
34.7%F118.5% , S5 0 fif B A A Al ™= B 15 3368 T /h.

ZiERTIR, SR ESCR S, AR AR A
BRI E S

5P MEIRECRE, Wk L, A IR
59 FhiagRY, ZoRIEEM . B, & DURERIAsh Y
A5, HXHHET S R AR 22 . 5T A M (me
25 mm)¥fa ) Al K R, T R TR 4 4
Fe A543 510 h 81.58%F11 56.83% , 11 fiff 2 3 A< 42y &)y #41
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Selectivity of Codend Mesh of Beam Trawl in Laizhou Bay in Autumn

XU Qingchang, LI Xiansen”, SUN Shan, FAN Gangzhou

(Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences,
Key Laboratory of Sustainable Development of Marine Fisheries, Ministry of Agriculture and Rural Affairs,
Key Laboratory of Development of Polar Fisheries, Ministry of Agriculture and Rural Affairs, Qingdao 266071)

Abstract The beam trawl is a common fishing gear in the Bohai Sea area and is associated with
significant by-catch rates because of its poor selectivity. To improve the selectivity of codend mesh, the
authors conducted selective experiments on the codend mesh of beam trawls in the Laizhou Bay during
September 2017. A cover net method was used and five kinds of codends (mesh sizes of 15, 25, 35, 45,
and 55 mm) were studied. Results show that beam trawls had a poor selectivity for catch species,
capturing most of the benefic species in the operating area. Escape rates of the catch in weight, number,
and value increased with codend mesh size. The 50% selectivity body length (Lo s) and selection range of
Cynoglossus joyneri, Oratosquilla oratoria, Trachypenaeus curvirostris, and Alpheus japonicas linearly
with mesh size. The Ly s of O. oratoria and T. curvirostris appeared to exhibit a linear relationship with
codend mesh size (m). Linear regression equations of Ls=1.472m+12.63 (R2=O.934) and Lo s=1.394m+
0.724 (R*=0.920), were derived for the respective species. To protect economically valuable species such
as O.oratoria, T. curvirostris, the authors suggest enlarging the minimum mesh size for beam trawls to
45 mm, which would maintain production efficiency and protect juvenile fish resources.

Key words Beam trawl; Laizhou Bay; Escape ratio; Selectivity; Codend mesh size
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