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Aottt B g = gt Rl A W2 T R
FERE B . AWFFTARHE 2015 4F 6. 8 H K& 2017 4F
3 A R S i e v R 1 e 2 e X R EC J2 MR
Do 8] A H A, % B TG HEAT fa R M AR 20 .
o PR G KR B A A ) R R AT T
WIS, B8 AR e T B I HE AT £ 1 AR KRR
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12.40 m, BMif7 1537 ¢, iakHEK S 1980, EAL
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3D T2 R4 DO A S D, 2 R ) 32 R
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HR 3.4~4.1 m/s, HHLET A 60~115 min; H1)2
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10 mm, FEZAERESE X 09 R BRI TH N, T3
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SME, W R AR AR . R PR A
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HEATVERR AR R 53 SR T 0~4 G0 73 X TT
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Fig. 1 The area of fishery resource survey in the continental slope of northern South China Sea
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Tab.1 Thesample data of Diaphus watasei in the continental slope of northern South China Sea
Tty BEABL number AR /mm /g
sk ERAm ekt EEE o) body length body weight
station trawl date  trawl time traw{rgepth mean towing ‘:PET’IL?W] JI% )2 U4 1) S5 il e M Q: 4
Speed mlg;i\vwaiter Zﬁi‘tl(;nn;-g:\t:f range mean range mean
Al 2015-06-17 10:46-11:46 487 3.8 - 278 80-137 114  7.47-39.00 22.38 47 :231
A2 2015-06-17 4:20-5:20 560 3.8 - 175 80-140 112 7.81-42.80 22.81 83:92
A3 2015-06-17 20:50-21:50 465 3.7 - 89 88—147 119 10.86-58.35 29.52  49:40
B 2015-08-06 23:25-00:25 480 4.1 - 250 94-172 127 12.80-66.20 30.83 86: 164
Cl 2017-03-18 14:20-16:15 478 3.4 - 34 105-143 126 16.62-40.59 2859 30:4
C2  2017-03-18 19:13-20:25 339 3.5 - 42 71-143 125  5.25-42.57 3034 16:25
C3  2017-03-19 19:05-20:05 60 4.5 2 - 84-86 85  8.30-8.96 8.63 2:0
C4  2017-03-22 19:50-20:45 30 4.4 5 - 83-90 85  7.07-9.74 8.29 3:2
C5 2017-03-24  4:30-5:50 70 3.4 4 - 87-99 91 8.93-15.53 11.06 1:3

FEo BT ECBR R, AR AR AT GRS B 7
N AR BT, BLAh, Ml 95% IR X 43 FL
CHELT 6 B S YRR S TR R A, 2
J& PR 27K 52 7K I B BG4 4 41 7 B R 4 DNA
LB, R COT JE[R 3 FH 5 | 938 H i F B,
AT COL BEH T I 738, Mo F A=W fa B it — 25
YeE H E R,
1.3 HiEsbiE
131 #EKMEESH WIEEHRS ML, U
10 mm F1 10.00 g AL, 2 5% FC FCHE LT £ {4
K AR AT 08T, R R 2500
AERB K AR 2 G B E 2R, e AR
SR ILRIEAT ik K i 2 B A 3%
PR,
132 FRMEEXZF LIRIELT AR AAE
BRI REOCCR, RHT W 1A
W=al”
A, WERIAE(g), L IR K (mm), a MHCHEE,
b MRAEH, a. b ¥R EY,
1.3.3 bk G RCRME T e | MR R R,
RHHESEAG I P S 101 2w 3L
AFE A Gy . KA R B AAE B EEE R
1.3.4 MPRMBE ST RIRHEST R R A Gk
i BB Ay L, SR AR SRR 50 4 B R R AR
2P R S R A A B 2

1.35 #RMER AR (Lsoss) A FH M A [] 44
KA AR 7 LS Logistic MIZHER FL
G HE AT 2 A0 Y P B 2
1 a

R=I:gzm@72Lw%=—B
K, PO MEPE SR A SH NEEAR R H 43 1L L
Ry 25 WEPE AR A ZH (mm), L sgo, A MEPE A7) U1
£ (mm),
136 BEES St KRESAaARREAG, &
KAFEHFR, IHHAESEARE 0 tr HOE B TE
WEEE

2 HRE5HMH

21 BHEKARK
ARWFFRILREFICHELT 1 879 R, (R
A 71~172 mm, PEHFEMAEKLH R 101~130 mm, L&
01 77.82%, XA 118 mm; IAE G 5.25~
66.20 g, EHIRT L Hy 15.01~35.00 g, i BEH
81.11%, Ik K 26.05 g(F 1), AHH G
K R M RE W2 2, RIR A i KRR R
YA AR L 2 B2 2240 T A 1, | g
AR (AR B ) FE R i 35 22 5 (ANOVA,
P<0.01); JESHKG R HrfF i, AN H 0 B ECHE
ST R | R S AR Y AE AR 35 2% 53 (Kruskal-
wallis H, P<0.01); {H45 H Gy . kK Am
A I V22 7 (Kolmogorov-Smirnov Z, P>0.05),
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Tab.2 Characteristics of body length and weight distribution of Diaphus watasei in different
monthsin the continental slope of northern South China Sea
H 1t PR K Bl /mm P K 4 /mm PR K & B/ % PR {E /mm PRE I E /g
date  body length range dominant group of body length percentage of dominant body length mean body length mean body weight
2015-06 80-147 101-120 73.06 114 23.69
2015-08 94-172 101-140 78.80 127 30.83
2017-03 71-43 111-140 74.71 120 27.00
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Fig. 2 Distribution of body length and body weight of Diaphus watasei in the continental slope of northern South China Sea
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(P<0.01), AS[EH oy M . BfEE He 09 3E S 5066 560 45 7

W=2x10-L*%*3, R? = 0.875, n=542

e HEPE et ArFE i R 2 5, HUMEPE SRR
H O e R A p B S A ARR HEE (K] 4).

W= 10-L>*¥, R? = 0.94, n=250
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Fig. 3 Relationship between body length and body weight of Diaphus watasei in
the continental slope of northern South China Sea
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Fig. 4 Relationship between sex ratio and body length of Diaphus watasei in
the continental slope of northern South China Sea
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B DG HE KT £0 1 P AR B BE U L TI~1V 38,
LA 6 AL 8 A 3 H AR
RAU~1v #), i el s 13.28% . 24.00%
1 21.84% AN[F)H O3k Bt AR A 43 LI 5
LG, 6 ARV 20 PR iR B B AE 7R
25 5 (P<0.05), 4 s 2 I A 1 4 R 4 1R
8 HA 3 H AN [FAK 4 1 I Bl ANAT A 3 25
5(P>0.05, & 6).

2.4 WK BEK

R O 1 A it S R AR 2 A P ISR
A3 LG 7), B4 B S B R T o 1 A AT ik
PR (Lsoes) A 145.0 mm,

25 BREFRENMEKLZTTW

FUIGHELT f (B B 5 9 0~4 07 5 EL il - 5]
9 15.93%.29.81% . 33.33%. 15.81%F 5.12%, 1%
BERETE L, 29 hE, 6 AN IRHELT Ak
BERLLL, 298 E, 5B 66.79%; 8 H i
FLIGHEST g &S 2 HE L, & EEW

42.20%; 3 M FCICHEAT s B LA 1. 2 9h
&, R 58.62%. LIESELE T, A
Ry % B S RAFAE 1 3 25 5 (P<0.01, & 8), 6 H
3 AARRARK AN R SR LS, S
% it 2 VA 43 KT S B B (B 9),

STIRUR ts DU 958 S R V5 2 Tz I W
[CHEAT 1 EZAR AL 2K M MH 7, Hp
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Fig. 5 Percentage of different gonad maturity stages of

Diaphus watasei in different months in the
continental slope of northern South China Sea
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Fig. 6 Percentage of different gonad maturity stages of Diaphus watasei with
different body length in the continental slope of northern South China Sea
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Fig. 9 Percentage of different feeding stage of Diaphus watasei with different body length in
the continental slope of northern South China Sea

DIk BRI Z, A %55 45 % (Abralia an-
damanica). Z&/NE4 S i (Abraliopsis lineata) i

FHoAth 32 5 (Enoploteuthidae)55; 12 8 A
)%'ﬁ, FAE-CRMRAT | B ML A B ICIEAT
ffi(Diaphus garmani) , 52 [GHE L] i (Diaphus schmiditi)
%, AN amemse; FHoakflne, b
iR (Euphausiidae) . #2UF(Sergestidae) Fl4Ll 2l HF
(Aristaecomorpha foliacea)% #5 F o2k, i i 2,

I 2 D St /i 25 1 61 #L. 55 /K 2% (Pleuromamma
xiphias) . Hl ¥ 5 /K % (P. robusta). A %5¥ /K%
(Rhincalanus cornutus)3% .

3 Wig

31 EKEH
PR FIR 8 56 2 (W=al”)il & ] Tk a2
ARE AR AE, EAEY R AR N ZE, o]
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SRy i S PR DT AR ALY (%) 46 1 B BEL R S8
Hr DR b (AR R % T 3 Rz g mid
TR A, B A PR RN A Y 3G 2 A A
BT Z g R, TLRMEAT f iy b (Eh 2.7472, J&
AR, Hrhe A3 A B b{ES 9N 2.9413
F13.1098, HiSFsAE K, 1M 8 H 1 b{E 4 2.5937,
J& 1 57382k K . Baby Z5UHESY Kerala ¥ f3 W dak U
[CHELT fa AP EERRIERS, KB b {5k 3.02, J&F
SRR, Vipin ZEPVRFFT L FE B, DY R
B CQHE KT 0 () o A A s AR G, MR
FIESH A K, ZHE5E 6 H 0y i FC FCHE LT fafi
AR E FEE AR, MR T EREAK; 3 A
13 B MR A A A AR K, A IR B T R R
K 18 Ay MEMEE R U R A K, DL EE
FERM, AL T 6y, BUIGHELT i A Rl
S — 22z S 1 R AR T A ) — T Sk ] — s
() B A1 A 1% BU LR HIE LT £, MRS TR], oA K o
WATREANF] o XA UARH, U ERHE AT f 9 A K
Zzsla) . BFEIFERI . seah, BRE . MR
REFE . 7RG B Jear AR U SE R R
ANFEBE S | S AR KRR O R R85 b 1)
ﬁﬂz[lz,m]o
32 LR AE

KT8 fa 7E T B8 R A e TS 43 By ifE
P22 T2, 3 He AR A A T 0
F A 0 e Il B e R AR 0, AR T AT — s
KT8 A0 0V b 26 Bk B b 22 TP R Y, B R E
ST, Vipin ZEPHg3R 00 TUECIE KT ta ke 5t oy, e
HMEH K 163 1 266, Sassa ZECWF5E &, E & i
i 33 DX RC ERHIE ST f0 i MEHEPE LU R 0.77 2 1, IR K AE
50~125 mm HFBEPE RS 2 T HEPE(Q 1 8=1.08 : 1),
125~145 mm B} HEPEIT 2 FHEHE(Q © =031 1),
SR B AR 3G R MEE AR B W 2, HEARK K
T4T 160 mm B, FrA AR BEYE A 9E 1Y
FUECHELT faMEMEE e A 10 1.76, BRI g b
Z T HEPE, MERREME LA BE AR f 3 RO R
A 0 A AL R, (E4 A D il 2k 0 5 R AR
MEVE . DAFETE A R, B AT MR AT
1 (Diaphus danae)™™ 1 Jjit I %] f& (Diaphus ade-
nomus) >4 3 35 A Ff U L RE A 1 IR AN AR L

S MEYE . PR BRSZ B B AT AR AL, i T AR
R IKIZRAE AN M . Hi R fa 2k i g Y
PRI 2E S P2 A, Clarke! A S v 2 o 1
AR T I 1 1T B - A AR A K R T R S R
AR R A G

A ST 1 B EGHIE KT %) M R Rl 5 DA 1T 1R
F, B IR EAMETE 6 . 8 A3 A¥A
WL, ULBA L IRHET 2 2 2 =2k, =
BRI F b [ AR, S BT R, 7 OR
FRK ] RE S K R A A U MR Logistic
it 24 B B D HIE LT £ e PR A 1 20 U P i i A
KM 145.0 mm, HCEDEE PRI HTET)(101.2 mm) A
w25 T T OHEME 120 mm)BIF 5T 45 SRR K, 3T
8 5% R A A AR B ARE AR KA G, BARJE A
e R iE— 258
33 EEIMH

B P A5 4 SR HEAT fa . B R RAT . R ERHE
JT 40 BB GRS (Maurolicus mueller) 25 /N 2
a4 PIE R R B g, BB E
BLLRNE s N, B Sk RS A R AR AL
KRABIERA Y . ezt s, FURHEAT fa 3=
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A preiminary study on the fishery-relevant biology of Diaphus watasei
in the continental slope of the northern South China Sea

GONG Yuyan, YANG Yutao, KONG Xiaolan, ZHANG Jun, JIANG Yan’e, CHEN Zuozhi, YAN Lei, ZHANG Kui

Key Laboratory of Open-Sea Fishery Development, Ministry of Agriculture and Rural Affairs; South China Sea Fisher-
ies Research Institute, Chinese Academy of Fishery Sciences, Guangzhou 510300, China

Abstract: Diaphus watasei is caught as one of the main by-catches by deep-sea shrimp trawl. This species plays an
important role in maintaining the stability and diversity of ecosystems in the deep sea and continental slopes.
Based on D. watasei samples collected by bottom-water shrimp trawl and mid-water trawl in the continental slope
of the northern South China Sea in June and August 2015 and March 2017, the biological parameters of D. watasei
viz., growth, reproduction, and feeding habit, important in terms of fishery, were investigated. Body length ranged
from 71 mm to 172 mm, with an average of 118 mm; body weight varied from 5.25 g to 66.20 g, and the mean
weight was 26.26 g. The distribution of body length and weight presented significant differences (ANOVA, P<0.01)
between females and males. Relationship between body length and weight was Wo=4x 107°L* 73 (RP=0.9241, n=317)
for the females, and W5:7X10’5L2‘6883(R2:0.9052, n=558) for the males. The sex ratio was 1 : 1.76 (female: male),
and obviously, there were more males than females. Gonad samples of D. watasei appeared mainly to be at stage II;
mature fishes were observed during the investigation, indicating March, June, and August to be the spawning
months for D. watasei in the continental slope of the northern South China Sea. The body length of the female
individuals at 50% maturity was estimated to be 145.0 mm. The feeding grades of D. watasei were mainly in 1 and
2 grades, and this species mainly fed on cephalopods such as Abralia andamanica and Abraliopsis lineata, and
preyed on small-size mesopelagic fish including Benthosema pterotum, Ceratoscopelus warmingii, and crusta-
ceans (e.g. Aristaecomorpha foliacea). D. watasei mainly live in the bottom of the sea, and generally do not per-
form normal diel vertical migrations; exceptions include a few immature individuals. Diaphus watasei is a large
species of lantern fish, which has important ecological and economic value in the continental shelf and slope eco-
systems, and investigations into their biology and ecology should be further strengthened in the future.

Key words: Diaphus watasei; mesopelagic fish; fishery biology; South China Sea
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