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A primary study on characteristics of Chinese midwater trawls
of Chilean jack mackerel ( Trachurus murphyi)

XU Yong-jiu, ZHANG Min, ZOU Xiao-rong, ZOU Li-jin
( College of Marine Science and Technology ,Shanghai Fisheries University ,Shanghai 200090, China)

Abstract; The 1440m x 472. 25m (330. 00m) and 1632m x 496. 25m (387. 00m ) mid-water trawls, widely
used for Chilean jack mackerel fishing in the southeast Pacific, were selected for the target net in model test.
Based on the performances of two mid-water trawl models with 1:55 and 1.:70 scale tested in towing tank,
following results were obtained: The formula of headline of these nets is H=0.076CV "****. The formula of
drag of these nets is R =0.089 9(d/a) LCV" ™. According to the comparative analysis between the two nets
and previously used mid-water nets for haddock, the results were as follows: (1) The vertical opening of net
mouth was 79 m, 77 m for the two nets, when L/S =0.4, and the speed was 0.255 m/s. The results were in
accordance with the research on board. The hydredynamic performance ( vertical opening, drag, horizontal
spreading etc. ) of the net 1440 was better than the net 1 632. (2) The hydrodynamic performances of the
currently used nets 1440, 1632 were highly improved after assembling the soft canvas.
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Tab.1 The characteristics of full scale trawl nets and model trawl nets

LN 1632 BIR) B 1440 TR E 960 R E (JEBRASH X )
- SN AR LY BRIF LY BRI
i B£544 g f = Yoy Uty
% H JE 4 (m) 1632 23.324 1 440 26.16 960 32
0 3k 34 34 30 30 48 48
M A M E R (m) 48 0.686 48 0.873 20 0.67
) 0 28 242 (mm) 16 1.78 16 1.78 14 1.4
A - 9 - 9 - 10
A - 70 - 55 - 30
T4 (m) 387 5.53 330 6 107. 80 3.59
ME B (m) 496.25 7.09 472.25 8.59 217.97 7.27
Y KR

HUAE (K % 55, mm) 1 200 x 600 17.14 x8.57 1 200 x 600 21.8x10.9 - -

1. 2 RAERE

BRI AR P E K =B 2= UF A B 2R MK P 55 BT R L B B /K i 6 47 . IS dR ko = R
90 m(K) x6 m(F&) x3 m(B) ;HEEEMBEO0 ~4.0 m/s B, FHXTHEE P<1% ;M 1 RE A Lu-2A
AU 5 s , EAE N 100N, U BMR M IRZ /D TFHER 0.05% . LIRMEMEAZE PA,
1.3 AWk

AIRTE R A CHE P ENR IR /K MR B 7 B ) AR vEREITY 3R 1 5 N BRI, B N = 058
BEN, =3; TG R AR F =F,NN7 x ke, Hd F—St 5 1280, N F,— B 15 9 AR 7 A5 7
HBE N k—RBIERSk =0.416"" \—ERIB KRR EELL, N — B FH/ R EE I,
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2.1.1 162 MERBLBEREESHENATINOSENXR

1632 FIR#FE SH M O & ER R NE 1 fin, B AT 0L, 1632 R EAF#IE 1.53 ~2.88 m/s
B O 5 TE AL T 49. 08 ~95.9 m 2 [A], HidESRAKAT,L/S=0.4 51/5=0.45 f1 L/S=0.5 &4
BEMOEEEESHN.8m. 5.6 m M 15. 4 m, HiEE SN, ZEHN.8m, 9.8 mMM19.6 m, MO
=R E R AR, VLK 3K LB R B O & B2 B+ 0 in PR MR AR, et VS [
A, P ELRE 7B T 224. 73 ~ 693.98 kN Z [B], MBI AT I, A4 5K b B9 48 A Xt F 9B BH 0 82 i oA
R, TR 1 1 7 BE R MR
2.1.2 1440 R ERBLHAR—FESHAMNOSENXR :

1440 AU R BE 5 FH 7AW S BRI R AN 2 B, B AT I, 1440 U BAEHIE 1. 53 ~2. 88 m/s
B o 1 5 Y [ 457 F 67. 65 ~100. 1 m 2 [8], B R (KA, L/S=0.5 5 L/S=0.45 f1 L/S =0.4 &4
BEMOSEZEAMNIT.Tm. 5.5 mf13.2 m, EEE S, ZHEH3.85m, 1.65 m f 5.5 m, =
{BRENE 57518 50% , 70% F0158.3% . Vi BH W R AEK 95K EL /N S5 48T 0 1) 101 75 B Bt e o) o it
HR,mMAKVFYRKEBERMME ENMORERERSE. EHEHERTEN, NMEHEADEAMT
166.49 ~529.43 kNZ[&] . MBI BT UL, A 5K H A 46 %) T LB RE 1 MR Ko
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Fig.1 Relationship between headline/drag of Fig.2 Relationship between headline/drag of
nets and towing speed( R-V-H) for 1632 nets and towing speed (R-V-H) for 1440

0 5 %ot A A B ) 0 g J3E B BEL T3 20 M T 45, B KSP 375K B/ INAS 4 T, R D s BB R, T
o LGP0 B SO R EE R BRI B . AP K B TR A A A =,
2.2 AHREIAKCEFYRKEL (L/S) T 1440 BN 1632 YR B3 5 M O /= BEAIBE 1 6 &
ME3(a b c) FE L, ZEAKFY 5K (L/S) 2 0.5, 0.45 B, 1440 R AN O = E 2 KT
1632 BIF B, EK 45K L (L/S) 5 0.5, 0.45, 0.4 B, 1440 R EBH B8 B KT 1632 BRI A, —
FAEHEESR, WAL EMEMERERR LERRBR FAFEZER, BRI AR 0w
EZRFEEETLMMEHTIH.
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Fig.3 a.b.c Relationship between (R-V-H) at different horizontal spreading for two nets

RFACEY 3 T F T H4
1632 -L/S=0.5; H, =118.83V "*%¢!, (R*=0.992 3) (1)
1632 -1/S=0.45; H, =117.05V *%*¢, (R*=0.987 3) (2)
1632 -1/S =0.4; H, =120.79V *°"?, (R*=0.9829) (3)
1440 -1/S =0.5; H, =102.43V %7, (R*=0.9772) (4)
1440 - 1/S =0.45; H, =114, 08V ~**?; (R*=0.989 1) (5)
1440 -1/S=0.4; H, =127.67V "*%%7, (R*=0.979 5) (6)

o H R OB R, V R (m/s) , B O R R S5 P O RO 6, 3 (1) 8
Hl ZMICIV-0.8361
M, N FR$E,C, X 1632 EHE R &y O 4 , AT 78
M, =118.83/1632 =0.073
[E3, 7778 M, =0.072,M, =0.074, M, = 0.071,M, =0.079, M, =0.089
M, ~ M AR T, BRI T AR
H=0.076CV ~*** (7)
BARAGE F FHEAE 1.53 ~3.06 m/s JEHEPY, KA 56 o 245 I (1248 B 1440 % 1632 H)
BRI O R, H MO E (m) ;C A O EE (m) 5V HEE (m/s)

2.3.2 MEMEAN

W ER T 5HE#EXRME 1 ~3 fin, £EIEEXZRMFH(8) ~ (13) FiR:

1632 -L/S =0.5: R, =104.64V" ™7, (R*=0.996 4) (8)
1632 -1/S =0.45; R, =104.37V"7%*; (R*=0.998 6) (9)
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H A MERE 53 E AR REREBE X, 8 TIHHEANERE L ER R 5 24 5 f R
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(m);V AHiE (m/s) 50 TR

FR4E 1632 B ,d/a=0.00134, L =496.25, C=1632, n, =1.7817

8 K, =0.09 4, [#55 K, =0.09 2, K, =0.099,

1440 B E d/a =0.001 49, L =472.25 m,C =1 440 m,78 K, =0.085 ,K, =0.086,K, =0. 077

S K =0.089 9, $8 50 FH{E A n =1.738 :

[N N W

R =0.089 9(d/a)LCV" ™ (15)

BARAGE A FHETE 1.53 ~3.06 m/s YR P, REMT5E M o 241 7 (1248 BY 1440 FY 1632 &)
BRI E IR

RIEEE2E Reid BB AR M ARINT

R, =SV?/(115.2 +54.72V) (16)
b R, —H MBS (1), S— A PR SEHET EER(m®) , V—HiE (kis)

JEI R A S5 2 AR AR TR i I I A AL 4 A, WP BEE 227 Reid ARKAE T @S BN, 12 E T

REERMMARE N2 TFIRER:
R, =17.4S, xV?*/(1 +0.516V) (17)
A, R—MKRE S (kg) ,S\—iF ARG KRR (m®) , V—HiH (m/s)
H AN R ARG 78 7= R 22

R, =0.078(d/a)LCV? (18)
AHL,R—HMBE S (kN) ,d/a—R T HLERRLE, L—MNEHNEKE (n) ,C—NORERK(m),
V—H#R (m/s) , T8 E a5 W BH 1 T B AR EUME A B RIMEEDK R T, B2 MBS =

R, =0.08(d/a)LCV"’ (19)
AH L R—HEMIBE 7 (kN) ,d/a—BIMHLERAE, L—MERNEKE (n) , C—M O EFK(m),
V& (m/s) , FEEH TR A XHEREAITE,

S} T BT E R S EARST AR, R TS5 K e, MR R R — i (R E A ), AT
B, WELT9 m/s F12.88 m/s(HFEHEITE M) 77717 1632 BRI ERE 1H5E BRI ENT

R=0.089 9 x (d/a) xLCV"™® =268.37(kN) F1613.36(kN);

R, =SV?/(115.2 +54.72V) =241.56(kN) 1 450. 31 (kN) ;

R, =17.4S, x V2/(1 +0.516V) =176.78 (kN) F1351. 48 (kN) ;

R, =0.078 x (d/a) x LCV*> =274.9(kN) 1 702. 11 (kN) ;

R, =0.08 x (d/a) x LCV"?® =210. 13 (kN) 1 424. 33 (kN)

ALUE S, & AR EE S MIR(E (293. 65 kN, 1.79 m/s;673 kN, #i £ 2. 88 m/s) # HL A
AR04:91.3% ,82.3% ,60.2% ,93.6% ,71.6% F191.2% ,66.9% ,52.2% ,104% ,63% , 1RHEH XE
F TR Ay o5 I SERE B B — A T5% o ASURELR EAATE M A HE S MR ERER, T8
REFABENAR AR T, A8 TR TS, A FA A B AN AR R S SO R—R AR B, (B 5k
PRI, HADMBERE A, B T4 BiE AWM AR JGE A&HAR, SAKER K M A
MiEEAHZE R,

2.4 BETKABEHER
AT RPN HNENEEY MR, 5IAMERZETY REH Ch,
Ch=H/C

X, Ch HEYERLREHE THEEY KAR (%) H ALY EILNF,Ch ALY EERENR
T HEEY KERE(%) ;H LY EZEE T HHHEMNOEE (m) ;C ALY M AR ZEFK (m),

BRI AR 3K L TR Ch-V fhgR nE 4 fiR. AE 4 a5, EARRAEY L (L/S) T,
1440 %0 B i 235805, 1632 AR MR A4 ER, P 1440 M EBEY KRBT, BHBEER,
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C,=F x3.472/HL
C, —EW e RN EHE T AR RS (KW. h/10° m*)
F— e T i HE R T (kN)
H —SCY7Eiz 8 T & L R & (m)
L —S2 9yl o /K4 5K (m)
& S B, 1632 BRI REFE Z M 0. 128 x kW-h/10* m*,1440 35 0.1 x kW -h/10* m® , 1632 #!
M ERREFE R A S T 1440 BN E, R REUYREHAIE MY, HREB/NET, EFE R BUR
BUN, ZEMBEAK, HEEFHEK 2. 86 m/s BT, 1632 A E 435I Ltk 1440 F34{E K 44. 6% .30. 5% FI
20.3% ,1632 B BIEAFACEY Kt T REFE R FORF, /KB 7K LUK, BEFE R AU, 1440 W A oK
SFYT IR HEXT REFE R BT o
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Fig.4 Relationship between coefficient of Fig.5 Relationship between coefficient of
headline height and towing speed energy consumption and towing speed
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1632 ZUAN 1440 IR B M 55 960 FJSU i 46 K W AR LU, BT AT B S5 B B R R, M B T 8
R, P EANG AR, B e P AL AR WA A, (A3 R BB B R . %< B A9 7 WA 2 Y 3 ) S — B
EAHE Y IRBOR |, W D BB AN, b 960 BUFUMAE 16 M N B B AP A IR IERE

FRAEA S FORT 960 B PRI FEHEE 1.79 ~ 2. 81m/s MBI Py, W O R E T 3K F 4K
48.5 m, Tl A KL R IIKAYG 1632 B EAGFHTEY KA 72. 6 m,1440 BRI Ay 81. 09m, — 3 43
Et 960 ZUMEL K 49.7% F1 67.2% , )5 WE R TIEMA ERE T4, ZEY KARAR,

I T FE N (1. 53 ~2. 88 m/s) , 1440 B B HY SL 36 I 7 24 W BLBH 7 331. 4kN, 1632
FUSE ] EBH 728 431.7 kN,960. 00 m x226.275 00 m(107. 80 m) R 2B S48 166.3 kN, 7E
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2000 -2001 4EH#EFTESZI o, MR T 960.00 m x217.97 m(107. 80 m) {23 WIRE 77 , ELHE 5B R 2L
Hy B KB 124024 235 KN (R A HHE Bl 206 kN) o BRI IS BT 1440 0 1632 7R ELH
(B, FERE N RIBTH AR A, HR4E P AR AR (15) :R =0.089 9(d/a) LCV'™ , [{l—#i
BT, AR TR AR TR MR R, FAA AR EF  ENEE RS BETERT —ENn
A, (75 P ELRH 13 K.

1632 IR EEREZR M 0. 128 xkW-h/10° m® ;1440 %24 0. 1 x kW -h/10* m® | Tiij 960 %I [X ELRE#E
FRHOE N 0.24 xkW-h/10* m® ' 5305 HLRT R K 84. 6% F1 140% , BERERIK
3.2 g RRIERH 7/ s A

SR UN A3 WA w= W E=N 2 By /NS WG i RN Lt e~ G DI A S A8 £ Sl N = S ]l 2
TRALKET, TTE R IME R BB, A SCRAL IR B 2841 [ BH 7 EL B & A AR B 38 U L 53X —
R SR EAH XFHEESAM H T F R PTEM S E B, 5T WARE 1 E NV 3, RIR IR
A, AT SR E S RAAUE . HA MR A EEAINREA B R ZERE, FEE AT
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