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Abstract: Purple Flying Squid (Sthenoteuthis oualaniensis) is one of the most important tropical
Ommatrephids, widely distributing in the tropical waters of Indo-Pacific, but little information is available on
its fecundity, particularly for those populations living around South China Sea. From 28 specimens of S.
oualaniensis collected in 2017 and 2018 in the South China Sea, effective fecundity and its variations with
sexual maturation were assessed using bio-statistical and model fitting analysis. The specimens were
measured 114 - 153 mm in mantle length, and weighed from 55.2 to 174.7 g (Table 1). The length and weight
of spermatophoric sac increased with sexual maturation measured 22 - 124 mm in length and 0.03 - 3.07 g in
weight, respectively (Table 2). The spermatophoric sac’s weight showed a power regression on its length. In
addition, both the length and weight of spermatophoric sac were linearly correlated with mantle length and
body weight (Fig. 2, 3). The effective fecundity was estimated from 1 spermatophores at stage III to 144
spermatophores at stage VI, and the relative effective fecundity by mantle length was estimated from 0.02 to
1.62 spermatophores per millimeter. The effective fecundity increased with maturity and reached to the
highest value at stage VI and remained stable till stage VII. The effective fecundity showed a linear
relationship with mantle length and body weight (Fig. 4), while the relative effective fecundity by mantle
length had a power regression on mantle length and body weight (Fig. 4). The spermatophore length was a
power function of its weight, in which they were measured from 4.79 to 36.60 mm in length and from 0.000 2
to 0.020 0 g in weitht, respectively (Table 3). Both the length and weight of spermatophores attained their
highest value at stage VI, and in addition, both of them were found linear correlation with mantle length and
body weight (Fig. 6). These findings indicated that the spermatophoric sac, spermatophores and effective
fecundity in the medium form of male S. oualaniensis from South China Sea showed a consistent increasing
trend with sexual maturation, and significantly related to mantle length and body weight.
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1977, Chembian et al. 2014, FKEZE 2015).
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PIAE N (769 £ 145) g, n =28, BEEMEIR
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). M4 Tukey HSD fia4i R, MK FI{AE
Bl oo 2 AN A, T ~ VIRV —A
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BK, FEFETEK RS L RS R PR AL
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W IKEIHETE (), L NFEFFLK (mm) (]
1o AN[E BN R 2 [0 FORE SR FE A &
VP ERENEER ONFEEKE ANOVA: F=
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P <0.01). F IEFREE A 1 IR RS (119 0 i AF
K, 7RIl ~ VIHIFESIRE, VI B E
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KPR T 56 L, =0.720W, - 0.679, R* =
0.484, P<0.01, H, L NFEFERELK (mm),
W, NEE (g) (K 2). HEERE K.
Wy =0.078Ly - 9.192, R?2=0.815, P<0.01,
H, W NFEFHREE (g), Ly MK (mm);
KL E B GIAE: W, =0.025W, - 1.433, R
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Table 1 The mantle length and body weight in the medium form of male

Shenoteuthis oualaniensisin the South China Sea

Jii{ Mantle length ML (mm)

fRH Body weight BW (g)

PR R
Maturity stages SFIIME + bRvEE v [ SEME + bR i
Mean + SD Range Mean + SD Range
S Total (n = 28) 124 +7 114 ~ 153 76.9+ 14.5 552~174.7
K EH Physiological maturing I (n=6) 119+4 114 ~123 62.4+5.0 58.1~71.0
IV (n=6) 120+3 116 ~ 123 71.7+£9.4 55.2~88.0
M Maturing V (n=6) 122+3 118 ~ 125 73.8+3.7 67.0 ~78.1
VI (n=3) 134+ 14 120 ~ 153 108.1 +£48.3 62.0~114.7
ZHH Spawning VI (n=17) 127+3 122 ~ 132 87.8+11.0 73.0 ~105.8
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Fig.1 The relationship between the length and
weight of spermatophoric sac in the medium form of

male Shenoteuthis oualaniensisin the South China Sea
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Hh IR I S A AR R AT ) R
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Table 2 The length and weight of spermatophoric sac in the medium form of

male Shenoteuthis oualaniensisin the South China Sea

e FEIEFE KL Spermatophoric sac length (mm) H5 3592 % & Spermatophoric sac weight (g)
Maturity stages  spysfi & fif % Mean + SD i Range FHIME + FRHEZ Mean £ SD [ Range
JAK Total (n = 28) 57+23 22~ 124 0.59 +0.69 0.03 ~3.07
I (n=6) 41+ 14 22 ~65 0.16£0.18 0.03 ~0.52
IV (n=6) 48+ 15 24 ~ 68 0.16 £ 0.07 0.07 ~0.27
V (n=6) 49+ 18 26~72 0.30+0.09 0.14~0.41
VI (n=3) 94 +£22 73 ~ 124 1.57+1.07 0.75~3.07
VI (n=7) 68+ 14 47 ~ 87 1.02+0.49 0.65~1.61
140 - 140 -
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& g <y =2.052x ~ 196.691 y=0.720x - 0.679
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Fig.2 The relationship between the length of spermatophoric sac and mantle length and body weight

in the medium form of male Shenoteuthis oualaniensisin the South China Sea
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Fig. 3 The relationship between the weight of spermatophoric sac and mantle length and body weight
in the medium form of male Sthenoteuthis oualaniensisin the South China Sea
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Fig. 4 The relationship between the effective fecundity and mantle length and body weight

in the medium form of male Sthenoteuthis oualaniensisin the South China Sea

0.008 ~ 1.180 2&/mm, “F-3%(0.33 + 0.33)%%/mm,
n = 28, MXAMEE BN GIEK, =
VI e . Hd, KEM D R
HRCETE /174 0.008 ~ 0.06 25/mm, “FIEHN
(0.04 £0.02) 45/mm, n=6; R IV ~ VI
#) ~0.08 ~ 0.12 %&/mm, “FHMEN (0.10 £
0.04) %/mm, n=15; EHH (VI 54030
~1.18 Z5/mm, AN (0.65+0.31) Zk/mm,

n="7. ANERARET, SMEKAREA A L
LI REN R (F = 2 699.65, P <
0.01). BEEMRIIAA, HBUEEIEE S AR XS
AREHE I RE, MR EBRL, X
FERS YT WAL N PO R SRS 2 I WARS)i TR SNIEIN

A RRMERBNTERECCR, XA R
B 77 (y, Z5/mm) 5K (L, mm): y=0.022L,,
-2.313, R?=0.141, P<0.01; M REm
71 (ys Zk/mm) S51KE (W, g): y = 4 x
10,2, R?=0.278, P<0.01) (& 5).
24 RBEREBNBEKEXR

R KJE N 4.79 ~ 36.60 mm, “TIEA
(18.28 + 4.76) mm; FiFEEEN 0.000 2 ~
0.020 0 g, “FH{EA (0.006 0+0.0030) g, n=
110 BEE RS K I IN, 52 H R IFDIE K,
FEYKE (v, mm) FAMEEEE (), g FE
WRBOTE (y=3x10"x""", R®=0.683, P<
0.01) (6).
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Fig. 5 The relationship between the relative effective fecundity and mantle length and body weight
in the medium form of male Sthenoteuthis oualaniensisin the South China Sea

R I 25 ZRHEKE. ERERK. AEXE
% orsl 0683, P00l K A IR K B 2 (B AR B 22 7
g . 7 (ANOVA: F =85.17, P<0.01) (¥£3),

£ om0l SER TN ~ VI FRA K, VI
‘é CAR R | A MK E, BT iae. L,
£ o oosl S Se KRR 40 4 AR, T — 45
o (Tukey HSD: P > 0.05), IVHi}— /4145
£, . . . . . (Tukey HSD: P > 0.05), VA5

5 10 15 20 25 30

(Tukey HSD: P > 0.05), VIHIFIVIHHN—A
ZH5) (Tukey HSD: P> 0.05). &R K
Je B2 AR E M ZEZ R (ANOVA: F=
84.28, P<0.01) (£ 3), FEHEEEI ~ VI
W—ERFEAK, EVIARRE. K,

FEJEK Spermatophore length (mm)

Bo mMESSBETRMREREERENERNXR
Fig. 6 The relationship between length and weight of
spermatophore in the medium form of male

Shenoteuthis oualaniensisin the South China Sea

xR 3 WHESLPETRBEESFRTERBEREMEEOKENER
Table 3 The length and weight of spermatophore between different maturity stages in the medium

form of male Shenoteuthis oualaniensisin the South China Sea

15K E Spermatophoric length (mm) FiJEE &8 Spermatophoric weight (g)

PR B
Maturity stages

PHME + #RdEZE Mean + SD JiFl Range PHME + #RdEZE Mean + SD JEF Range

RAK Total (n = 28) 18.34+£4.70 4.79 ~ 36.60 0.006 0 +0.003 0 0.000 2 ~0.020 0
III (n=6) 11.62 +3.66 4.79~23.71 0.003 0+ 0.002 0 0.000 4 ~0.008 0
IV (n=6) 14.15+£3.30 6.35~21.99 0.004 0+ 0.002 0 0.000 2 ~0.008 0
V (n=6) 17.37+£1.90 13.25~20.39 0.004 0+ 0.002 0 0.001 0 ~0.009 0
VI (n=3) 20.07 £3.85 8.42~27.19 0.009 0 +0.002 0 0.004 0~0.0100
VIl (n=17) 20.23 £3.83 10.17 ~ 36.60 0.007 0+ 0.003 0 0.001 0~0.0200
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FEIEHE TR 430 4 N5, THAFIIVI N —A
%) (Tukey HSD: P > 0.05), IVIIFIV N
—ANH5 (Tukey HSD: P > 0.05), VIHIN—
AN (Tukey HSD: P > 0.05), VIH#IA—4
1% (Tukey HSD: P> 0.05).
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K (y, mm) S5KE (W, g): y=0.201W,
+1.169, R2=0.379, P<0.01 (& 7). FE¥HE
& (4, g HK: y=2.097x 10" L, - 0.020,
R = 0349, P < 0.01; {5 EBS5AE: =

7417 x 10°W, - 6.013¢ ™, R”*=0.384, P<0.01)
B 8D AN AR R, e 4 o R B K
3 Wik
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Fig. 7 The relationship between the length of spermatophore and mantle length and body weight

in the medium form of male Sthenoteuthis oualaniensisin the South China Sea
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Fig. 8 The relationship between the weight of spermatophore and mantle length and body weight

in the medium form of male Sthenoteuthis oualaniensisin the South China Sea
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BTN 1 ~ 144 K532, SR, Hig KA %
PR T F—RF GRaED T HAb R R 5
KEMEH ), wigRa@FHRIERE (lex
coindetii) W KA ETEI 1L 1 555 K53
(Gonzalez et al. 1996), & Z B BAR iZIH %
1 (L argentinus) WIECKAMEF TN 1 049
SREYE CEFIEAE 2018) &, XATREHIX LR
FlAS [ ) S AR VT S SRS DD AH G . 5 S AT
BHEWAIREAT 2 RSB =00, FF HASHEL = IR
Fro i & AR R R4 A2 K (Harman et al.
1989), IXFEAG JE M 25 I H AT T e & — A5
SRR, WAL REAR R R TR ER T
AN EHEM B A BEE ). MR, BHRIE
Tt BT AR G218 2 R I B = R 3, (R
A R BT R R e R N TN RS SIS
(Rocha et al. 2001, Lin et al. 2017), IX &g Ff
(A 280 B8 ) AT e — PR AR IO ARl TR 3%
B, KPR EAAREFEA S G IRA R E
AL, JUIL TR N S R AMARE AR R
e DALL A 2 S 1

T, Sk 2R A A KRR ETEAS [F) Rk (] 47
FEZE S o AHIETE R g 5 5 ol R BEAN A1 53
MBI )1 (VA LT 1) ~FME N 90 .
A BT D1/ T BN I SR ) 200 ~
300 4453 (Sabirov 1995), 2 BAAN [F M
51 R P AN () S TS A7 AR 25 5. XA
RE5 MR BT A RS AT K /N R A G 1
TP N IRV WARSE ST Sl SIEER S DS
P£ (Nigmatullin et al. 1994), AS[FEIFHEIE
WA A BB T B AR A7 A 55 AU BN A7 A 3 L
PEARAL . IR, TE S B REME AN 4 S5 ) AT
FOR ORI, VETEBHE 7 /N T A
A7 (Chembian 2013), 52 ML, AR
AT P FRD RS 8 3 B R B R ORS S Bt I A
5], TS5 2 R 2R A 1 A AT 2 IR KA
(124 + 7) mm, i EFEEFE PG A0 i da o 20 B e
TEAMEF AN (140 £21) mm (Chembian
et al. 2014), HIRFEINHRIFEAAE, (AR
INE G IR e T REEE D

RN BT SR KEREME S, HiEH
BIEFARK R, Waxth (Trichiurus japonicus,
WA 2004). RAF (Coilia mystus, TRITIE
S5 2005 )1 £ 0 B5E AR R B 5H ) # e
PR R E R AERS B3 I oK. R AR
KA AR TR K B, BHE TR
a2 A . ARV, BEES SRR
IR0, A B R A S AR A
WAk EIER T WAL R Y (NS Rich: by N
FEH ARSI Sk /2 2 bt R IR, ol
BrTRRAEHT SR CEREMGSE 2018). FLIRIER M
(Gonzalez et al. 1996) &, XL HIE Sk
RRMMEEK KT HEVIEK. kBRI
ARIEMRE B FIBOIRE, BEEHS%
% CGH/NZREE 2009), TG R 1R IR 2H 2475 Ak
THREA KRS RIS 502 K™ 50 S 58
FERE A S BT IR R 2 — . 555 Ot
PEAN R B A B8 20 B AE PR S HE IR 4 2 TR) 2 FHR
KA (Nigmatullin et al. 1994), S 2 E 1
PERRI B B B A B, SRKZMPKR
W I 22 PR3 Bl o T A A A P ST
BEE B A LI HE, A R TE I AR AG SE
e
3.2 REERNBENKE

kAR NG eI T EAE R ONESSICHTME
KW AE I BT, W T T (M) J s 4 1) S FL RN
AN E R Z AR —E 2 5 (BRI E 5%
20170 BEAN, ASFEIFISEEHE S F PR R B RS
JeH KA IA AR, kg e 2
LRI EE K, RS
By N 2R HE PR IR A RS FE B 1R ) N (Takahama
etal. 1991, Hoving et al. 2004), AHF5E TR,
T U 55 % Dl PR B VA R R A S R K
JEE AR 19.51% ~ 81.05%, K 6 & g i &
(1] 7.44% ~ 17.42%. 45K 5 AFIAREFI 0
LB G L0 (Sthenoteuthis pteropus) PR IE
WA — 2 (Nigmatullin et al. 2003),
T LRI 1 RN B —E i E

DMERFFUR I, K EFe BA e85 K 451
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FITheE, BEEMERAKAPERRE 0 K & &
B, FEFEBNMRE IR HAS B8, K
FEHIE K (Hoving et al. 2004, ¥ E1545 2008,
FEIFIESE 20100 AWFFTE/R, KRR, KX
(1)K P R e 48 5 A A PR IR A L IR R
HAAEREMARKR, JFHRERE, KEK
FEIBEAE MR KR B IR ETE N, 15 B A
B RAKE , B 23 3 R 70% 0 16.58%
gk R 53244 (Ommastrephes bartrami, Zalygalin
et al. 1983) FIFEHE S5 (Nigmatullin et al.
2003) FH—E, KEFEKE SR 2 IR
KFR. BRPAEKKEERES, ke
RIS SERARE S b TAEKIRAS, TERAE
INQUE DI prf N
AWFFCIEFREA, KK =
REEYREEEXR, ZERESRMA. BES
5 WEE R A B 2R BB 7T 45 SR AH [R] (Nigmatullin
et al. 2003), {H[FINHAEERIE AR 55 REL
R ZER . RPAFEBFRMEEAERK,
JEK P AR 3% B 2 ] 08 R B A R AR R
PEo AR, L PR I ) 5 2 i 2 ARl
TUREANMA R R &K R A B S AARME 2 Tt B A
Z5M (Nigmatullin et al. 2003), 358 R A
[ R A (DR S K /N5 ARAIE [ A7 FE R IR PE R A
R LR, RS R RN T
EERG Y WANIV PORERIS VI WANI B 2SN
WREEE, BEKEMEEEEN SR
HREE. AKARERREBEMK, RPEME
MR B IR, AN AR SR T RS SEAMY
i £, i HoRE e BB A B A Bk,
FEXT A R G 7 A AR B H 7R HE H AT AR
SR AETABNIZ SN, FE ARG SR B D
AR KB R HEREIAMAKE S ZE IR 1
FEIEFRBH,  r BURERE AR B A A7 TR R 36 1T
DL 2 — IR B2 K AC LG 3, [RIE, Bk
K A e A BB i B 7 A A RS T HE
7, P HARRG i 3 5 MEEMASEAL, At
UGHAT o T RGN, AR IRSEES To25 #E
AN B R PR T RCE T e B, T

BETEIERHENEAS R AP AE S T HERs Ui
Tl A JEar DAETERR D) A AT H B BoR 5k
fitl EIFREARSCHIE AT, J9IR AR B HES 5 IA
IR IR SR 2%
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