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(Sasaki, 1929; Ho, 1959; Tung, 1977, 1978; Li, 1983;
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FAYEE 5 Suzuki and Kuwahara (1981) #E#E4MES
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1996 -9 H 6 HR PR Pa1HE (St. 12,
25°33.23'N, 121° 50.72' E) (Fig. 1) $9% 14 E&I4L
PRSI - JE=2 1) - $JHE/KER 133 m >
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Pk iEE R 0 30 hrs % - Hrh—RHEHE (PR
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WEITRE LET 4 RO AR
[ 10 H 30 H el paILraygisk (St 10, 25°
30.09'N, 121° 57.88' E) » 7K 34 ~ 40 m /K& §75&
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mm ML, 277.6 g BW) Z T 2 HP#Y -

-
il d

A

2 A

b 5

» 4 S
3 A
. 6
40 '7 's
) -
-/ P'eng-Chia Yu

”*Mien-Hua Yu

5 16 A T £ .100m

*
2 .
. 22
23 .

XD lslllsnnn To

e 500 122°N 100 200 300

Fig. 1 The 23 sampling stations. Matured Uroteuthis
(Photololigo) edulis were collected from stations 10
and 12. A lure-hooks, @ light fishing, % trawler.

o DNEETE

HEDNEES 2 2000 ml B = FABREEIN, - T ARSIE
B PR BRI R AR K > DITR/KFT @5 # (Fig.
2) » Yg/KERREE 32.5 psu > g HHEK 1~2 K -

B—XBEHIAIHEI H I8 HEF 10 X

SEHg7KIE 26.4 °C (26.0 ~26.9 C) 5 5 KEEH
1 H1THEH 1 HEFH KR 25.1°C
(24.9~258C) «

Fig. 2 Spawning tank and hatching flask. a: water
supple; b: draining pipe; c: aeration; d: strainer; e:
artificial seaweed.
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0.8421 (Fig. 3) °
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Fig. 3 Relationship between capsule length and number of eggs.

hrs fidG5r & HAEERREIYIM - BRI RS
(meroblastic) - 73 EIHY =B - 7R/ 26.7
CRRAET - 2 5380 ~ 4 3 FIE53EI58H 10 hrs
LLE (Fig. 4-1~4-6) «

oy EIATR - /N BIERAE BRI AR TP
— g M - R 8 (blastocone) B 7 Ef BK
(blastomeres) {5 %% nJ i (Fig. 4-7) - Itk B 2€ IR 1]
(blastula) - FEE MBGEEAEIEE - ZWE R S
& (gastrula) - FUER N ELEEAEINTY 3/4 I - HY
BIf#SHEl (neural reel) » H HHERRAMIFE - — FRomidif
JFEE (primordium of optic vesicle) » 55—/ EE
J&E (primordium of mantle) (Fig. 4-8) -
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85 hrs [V e SE AR ) SR ADARADS - R[]
FERBEIEIR (Fig. 4-10) ; 96 hrs ARYEEEIIRIRT - IR
K G i 5 & (primordium of lens) HY I (Fig.
4-11) 5 100 hrs » BRAREISMZEH - IREERRIMENREL
(Fig. 4-12) ; 108 hrs » /K E5 & (lens) HIR » ARHIIR
FLEAETLRS - IRWZEH - R 2+ (Fig.
4-13) ; 120 hrs - GRHREET (optic ganglion) H{IR
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(Fig. 4-15) 5 140 hrs » IREEZE(FIRIEA 1/3 (Fig.
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HEAEEL - ARBRAL AT AL - L BRERr R f3R
J& (pigment melanin) (Fig. 4-17) ; 200 hrs » fFi%5%
FET - IRHBLESE YA (Fig. 4-20) -
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58 LRt - WiEd

hrs > RHGSMENRELBEFRIA] 5L 190 hrs DURATIRGS -
HNERREL RS - SM IR E I SE Y
HEN (gladius, gls) (Fig. 4-11~4-18) »
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Fig. 4 Egg development and hatched larva. 1. A view of squid egg, the outer shell and yolk in center; 2. Yolk in
development, 50 mins. after fertilization. (The outer shells are not shown in 2-19 and 21); 3. Blastodisc stage, 90
mins.; 4. 2-cells stage, 6 hrs.; 5. 4-cells stage, 10 hrs.; 6. Early morula, 8-16 cells stage; 7. Germ layer formation,
gastrula-like, 26 hrs.; 8. Germ layers proliferation-1 (GLP 1), 60 hrs.; 9. GLP2, 65 hrs.
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Fig. 4 (continued) 10. GLP3, 85 hrs.; 11. Organogensis-1 (ORG1), 96 hrs.; 12. ORG2, 100 hrs.; 13. ORG3, 108
hrs.; 14. ORG4, 120 hrs.; 15. ORG5, 130 hrs.; 16. ORG6, 140 hrs.; 17. ORG7, 175 hrs.; 18. ORGS, 190 hrs.
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pE - B EpN s g iR - D3y 2 B
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Fig. 4 (continued) 19. ORGY, 212 hrs.; 20. Pre-hatching stage, 200 hrs.; 21. Hatchling, 217 hrs.; 22. Castoff
chorion, 217 hrs and 10 mins. aff, anterior funnel fold; bc, blastocone; bdi, blastodisc; bh, brachial heart; bme,

blastomeres; cho, chorion; chrs, chrsomatophore; es, egg shell; eso, esophagus; f, fin; g, gill; gls, gladius; Ho,

Hoyle's organ; is, inc sac; |, liver; In, lens; m, mantle; nr, neural reel; og, optic ganglion; olf, olfactory organ; pa,

primordium of arm; pe, perivitelline space; pff, posterior funnel fold; pl, primordium of lens, pm, primordium of

mantle; po, primordium of optic vesicle; s, stomach; st, statocyst; t, tentacle; yo, yolk.

IR ERL AR BRI (Fig. 4-16) 5 170 hrs
PEBERR S ~ RLCOSRMMES - thBBREHINE B8
WILPA R CHE BLHE R - #EsRINBLRAL - R ~ %5
KL S g BIEE, (Fig. 4-17) -

9~ TR BRI R

60 hrs FYRRES » SMARZEZ G - 0 BN
TR NG - — Ryl R - S — RN A
(Fig. 4-8) ; 85 hrs (YIRHE » BEASHAHIE /LR
(optic vesicle) ; 100 hrs DI EE » KNS EHE
FEE DR 5 108 hrs HERSEAHEE (statocyst) JoLafigh
#f (systemic heart) ; 120 hrs » &35 (esophagus) H

Bl 5 175 hrs > SEERMBEHSERE > INEBERERE 2
PO 1 2R ERFEB I EGE ATTER R < 130 hrs
Ol - BEOET - KH 6 BIEEZE 140 hrs AYIRHES -
5E (ink sac, is) HIH » (HEEE- 5 175 hrs 222X
FeiERTT 5 190 hrs > #RA ~ JFFIge sz 5 HER S 212 hrs
N ISE (olfactory organ, olf) HH¥R (Fig. 4-12~
4-21) -

H~ Pt

ZIEUIREREE - CBEARBTIIE K > 96 hrs 2119
JRBE > WIAEDPREA B HSEE (Fig. 4-11) > SRS
Al b EHEFIEARSE) 5 140 hrs (IREE EEEM: > LU
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Table 1 Times for embryonic development of swordtip squid eggs in room temperature

Experiment Date No. of Water temperature Salinity Embryonic development
P capsules (C) (%o) duration (hr)
1 Sept. 9~ 18, 1996 4 26.4(26.0~26.9) 32.5 217~220
2 Nov. 01~11, 1996 2 25.1(24.9~25.8) 32,5 224~239

SNERREIADEIR - BRSNS RN B
ey ; W LAt RS eENE B - B
BRI Hoyle &5 (Hoyle’s organ) JHfEINE -
Os s e 244% (Fig. 4-20) » FEBEONEINREE - HHEH
JEERTE NSRS H > W LRI 30 mins BRI
(Fig. 4-22) -

Smm

Fig. 5 Abnormal egg development. 1. A view of
abnormal egg, the outer shell and yolk in center; 2.
Yolk in development, 52 mins after fertilization; 3.
2-cells stage, 6 hrs.; 4. 4-cells stage, 1 day; 5.
Blastoderm covers about 50% of lower egg, the
development in progressing; 6. The development stop
and embryo died, 8.5 days.
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FEZEM T > SRR E R LR 217 ~ 239
hrs (Table 1) o [IfFHIILHEE - SMERBELR 3.00 ~
3.45 mm - SMBELECHGADML - b b Ml Rl REfife &
Py ¢ IRGZANUEARHG S © B8 AR > ARSI
& SVERRGEVIEEE > R E TR R
HLFZHING - FEMR A sk - deR st

BeALEDEES - TE e 3R NAY 2440 Fig. 6 SMER
T IHEMERAIRL AT - BHERAIAL B 2 7oA Aoy
i > SMEIRIEEAS 6 Rty R tsRH - EA
PEEG /N A RHR -

btk | Havglisee iishte (Fig. 7) » LIEK
EGEESE - T SR SRR
THIESRE KPRt BT - Ly BB
B~ B~ HF o~ ILFT AR > PPRCRRAE O
FRZESFENE  SSREAE KT H TGRS - HEBCP
A ERmEE o R EATEGEE - (s A
SRR o DUOMEIRISHE Sl SHE/KIGED - A
1R > BEEREH N - ShEEERE L 2EIFIR 3
SR > SRTERENE SR -

S

BISAE SHB REES BT ~ BEUER -
naf ~ ERLE o BRI YR - HIVES R RIR
SR YR IES - SR BT R INRL A2 hE R r R
RO o AR TN R Fy 60 ~ 130 mm
i DIk BB N R 2R IEAHRR - thBE HAPY
TR 2 L AT RS P > 535k 100 ~
200 mm Jz 200 ~ 400 mm 45 A NS AL 200 ~ 400
R (FE, 1988) WA HIA » A Al i1
725 » IREHMRRI S - A —PnER
wf e

ENTEAUEN VS ST S R v I
Brhns I - SIS B ASEEMI ~ IR - 2RE
BHEM o M — I XEAHE (Amold,
1965) » {H Bdik 43 Bh %)M H ARSI A G 2%
B LAMEZER - HEN R e R e
MaE (EONABHIG R RN MR AL - TRy
18 2% 2 (Amphiprion perideraion) (Ho et al.,
2006) - FETNAFEIZELTA - 4E 27 C/KMET » KI7F
23 hrs » BISHBRSIRAE 24.9 ~ 26.9 C/AKIET » HI
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ZHIEF 60 hrs » HAZFEININAA PRI E: - 38 AT HER

SURLEIR/ VAR -
BIRIEISIRE A RS S S - e %

TEW Ry R AITERR > ARk 24.9 ~ 26.9 CHefF

H
T WHEHAERR 9~ 10 H » BRI Sk

Smm

Fig. 6 Chrsomatophore pattern of Uroteuthis (P.)
edulis, the dorsal (left) and the ventral (right) views of
living hatchling (closed circles red chrsomatophores,
open circles yellow chrsomatophores).

5mm

Fig. 7 Morphological features of young squid 1 day
after hatching. 1. fin; 2. stomach; 3. brachial heart; 4.
gill; 5. ink sac; 6. esophagus; 7. liver; 8. salivary gland;
9. statocyst; 10. radula; 11. beak; 12. mouth.
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Observation on the Embryonic and Larval Development of the
Swordtip Squid, Uroteuthis (Photololigo) edulis

Chuan-Chen Wu'" and Fu-Shen Tseng”

'Marine Fishery Division, Fisheries Research Institute

?Aquaculture Division, Fisheries Research Institute

ABSTRACT

Swordtip squid, Uroteuthis (Photololigo) edulis was caught from waters off the northern coast of Taiwan.
Spontaneous spawning occurred in the tank. The egg capsules were collected and transferred to laboratory and
were incubated in a flask with aeration. About 50 minutes after egg laid embryonic development was started and
recorded at regular intervals. One capsule was removed from the cluster and maintained in a Petri dish. The
capsule is soft, milky color and cylinder in shape. Eggs are one by one in line arranged spirally clock-wise from
base to distal, and each capsule usually contains 33 to 285 eggs. The number of eggs increased with the size of
capsule. The egg is normally ovoid, but abnormal ones are in pear shape. Duration of hatching ranged from 218
to 242 hours at the water temperature between 25.1 and 26.4 ‘C and in salinity 32.5 psu. The size of the
hatchlings were 3.00 to 3.45 mm in mantle length. Absorption of the external yolk sac was finished just after
hatching. Hatchlings were aggregating on the surface with positive phototaxis. They swam agilely with
capability of inking. Based on the observation, reproduction of the swordtip squid has evolved more advance and

effectively. This feature can be applied to squid resource preservation.
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