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W2 Nz v o Parexocoelus mento
(Cuvier et Valenciennes) MR » HEiHHY

B R B -5l Gl

Studies on the flying-fishes of the Amakusa Islands. Part 2.
The life history and habits of Parexocoetus mento
(Cuavier et Valenciennes).

Hiroshi Tsukahara and Tsukasa Shiokawa

FHEABERC R 5H 40 F v AHORETS, Py A HORAESENRTEA, =
O 5B a 7T FH Parexocoetus mento (C.&V.) 2 £ 14 cm ;o0
OThih. BARKEES AfE b 9 ATH ¥ CHENEVGEBHRIRL, 0 #& Fk
AH7 Bk 2 b 10 kb ¥ THENLY, COMF TILEBONE L T EENCS
V.o FEIBIT ABEE, I (1958) ABARC RFE OV THIRERL VST
fevs. #ET4 Hildebrand and Cable (1930) BEF Breder (1938) 3, APHEEED
Parexocoetus BD 2T > TEDHROBBLYELMILTWADOLT, FRCHT
BERIZL . EEGN KA KT » ERAROEREHFNTA Y V22550,
FOERFEO HEEE DEHORREF ATER E FROMF LT, TOEB - £
HOMBERHGNIT S LARERO T ZiTikE TS,

B OBFFIY Y, AL TH X AROMKE Y B >R JUHKE, AREKERS, H
JERKTSAE, SO« HET T 2o BRERSE, S MBS LA L b
3. RS R S s REIEER T OB A RUfR RIEE RS T 5.

Z OO REEEERTIC B\ T, RHORERY SN R
BoRBLER (14D« @223 %A (14) #Ave. RERSERNOAREREOHMEO
AT, BB TR I OLRAPDHRFAETCOVAWHDEFOL 0%, BERD
o b TR, ERCf DR IR T,

AEOSIC 2Tk, BEREH TSI (1955) 2MREL Tw5H4, Mkl o900
ST ATV~ SRR AL SHBL TWa 2 EL bR 5.

L mARORR

FBrrEEL2E 1-0~150mm Il Lr@Lic v MEDO F e v A ThD, AEmEL T
ILMRL, BRideekE{, TEE:EFMRL D 2CHCRETE., WEIELLE

1) JUMRPE MK SR R UM BRI IR AR R BRBT R No. 96,
z) BdhEELRpEcS (GM. 19564E10 ) i TRE.
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$, TOEERIEFECLYBSCTEST, BEBIIMEO r v 7 A B TRREM L, 0%k
EHHEREOFEhRICET 5 0H T, £ O LI F,RL SURENA T, BT
L ERIIEHEELYRUTLKAD, WHhPHHED F e A ThHD. ROFHILEZED
FHREZBCLBEET, ARAITRL D L2 LHICEEEOREEIED, ERHNTIZHRAH B
WHER R, EREEAYEL w5 (Fig. 1.

Fig. 1. Adult of Parexocoetus mento. Fork length 12 cm.

BHER (RXFLED) B revdE0 I bR L4 T, 35~36 (Kif4-36). kg
BEAHIT 9 ~10. BHEEEARRT 11~12, BoERads 14~15, &R (Standard length)
% 100 & L 7-RAH50 (10 & od) 13, ARrs 21.2, RIE 134, TEEE 24.1, W 6.2, [REE 7.8, IR
R 8.7, Mol & b MasEiEl £ coE & 247, Wi & » RS £ ToEX 522, Wik b ¥
R ToRE X 681, MR L h BHERCH £ TR X T2.5, Mg~ 05 54.1, [EkE~ 4
DEAE 205, T58E « £ORE 24.8, B2 £ORKE 94, IEEAITE 17.2, BEEELICE 158,

R 7.8, BfiE 7.1 (Table 1). MEfuTEEAICILL TR RBICRS.

2. — i &£

oK TOHEAORBRL, 5 AhaciAE D, 9 B FRICKLN, TOIRA L DD
HAEEDE C BBV LIISERLTWBZ LIt X b, FEhEE Y ) EROLDEET S
DTEHHAS. WELIRASM B Lo\, ToMERLRS1C, Mk 45 B g LigHk
9 BT, HEABEAICIEL THED T4, 2 OABICHIROHD X kY T, BioHEfkss
E S

FHEDOBMOEBOBENLT 5 2 L AR DD, HHEALT T OBE TR, [T
KELHM2RL, BYRT o L, MEOMR LT TED TREZIHKL TITTE
5. AT TREE LR TIRTHILRET, BRCCHETHE»DRETSC L
MRS, HHETORTERSERET 230m BETHS.

BOREME b T0EEIA~ S, BEE ZEE, REESO N B T
LTWaH, £ DBEHDOABRMIARA EHEL 2L ST, ENCEOlFE L EBT
WHITEFR, FOHEREERT 54 {H RO BEI O\, B 45 B I LR 9 BT, #E
BHERICHL TS TS\,
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Table 1. Counts and measurements of Parexccoeius mento,

No. of fish 1 2 3 4 5 6 7 8 b 10
Total length (mm) 133 0135 136 136 138 145 146 146 147 149
Fork length 116 115 115 117 120 122 121 123 125 126
Standard length 112 111 112 114 115 117 116 118 119 121
Body weight (g) 210 195 185 208 185 247 230 230 261 300
Sex 3 & & s ) " ™) g @ e
Gonad weight (g) 38 04 06 13 06 26 24 38 52 65
Number of vertebras 3% 35 36 3 36 % 36 36 36 36
Dorsal rays 10 10 9 10 160 10 10 10 9 10
Anal rays 11 11 11 11 11 il 12 11 12 11
Pectoral rays 15 15 14 15 15 15 14 14 14 14
Ventral rays [} 6 6 8 6 6 8 i} [ 8
Predorsal scales 20 20 21 20 20 19 20 19 13 21
Postdorsal scales 37 38 38 39 38 40 39 37 I 39
Gill-rakers 7+19 8+19 6420 8+20 8--20 7419 74+19 7420 T4+20 T+19
Depth 23 23 23 23 25 26 24 24 28 26
Width 13 14 12 14 15 16 16 17 20 20
Prepectoral length 26 286 27 30 29 2T 28 2T 30 30
Predarsal length . b8 58 58 60 60 62 61 62 62 63
Preventral length 75 7 76 78 79 82 79 74 84 84
Preanal length 81 a2 81 81 81 a7 83 88 &6 87
Head length 26 26 26 27 29 28 29 28 28 29
Snout length 6 7 7 7 7 7 8 7 7 8
Eve length b g 8 2 9 8 10 9 9 10
Interorbital width 10 11 8 9 11 10 10 10 10 10
Pectoral-fin length 62 62 62 59 65 68 62 60 62 64
Ventral-fin length 24 22 24 23 25 28 22 23 23 25
Dorsal-fin length 26 28 28 28 29 30 29 28 29 31
Anal-fin length 11 12 11 12 12 13 12 12 13 14
Caudal-peduncle length 8 8 8 8 8 8 8 a8 9 5
Caudal-peduncle depth 9 8 10 9 10 9 9 8 10 8

(July, 1955}

3. B - m

BRDETERO BRRE L THAOHIVREA L Y, ZOKETCOEIME Sy 9 Hic
EoTAbh, EOMMZ 6.7 H LTSRS, X7 ALK, 2ok SoAHO
FAAHET LN, D RIZEA B CILER 3 - 4 BECENNTHRT, FOFEN BE
Lo RERC L > CGETRTREL D TR S S,

BBOtERA IR ISR OESING, B L75~178 mm, SR EEERTC, B
BEEEIAE S, HPEAITEDS THVIREELHFL, HOBRMTEINIED 2 ~ 4 £BED
20 & RAORE S TRBGEGRD, BRIz sTT2 (Fig. 2, 3A).
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Fig. 2. Eggs, stripped and inseminated. Xx10

IRHE P DH IR 2T 1,000~2,0. 0 T, 5EBRLUS O IFENT RS T/ & <, FOERICE
J2hcbo L EbhT, BIRX1EETHALEOTES 5. JEADINTAE I
#eHvE (Fig. 3B), #KvicH % & BRI gk aiz Ch T ilig 5. KA
TREREL OMOEEICESZ DT BNLDTES 55, KEETELOT b IiE FEH
Seiehsot.

ALRBRUIIARELE: 19554 5 H 28 H g 0 W 454 (KR 205°C) 1= pwwrst
VERABER S b, LT M SRilE L fo 2R 147 mm, 48 26 ¢ OHEf &, 2F 135mm, /RE 195¢
O R AT, EhICH ETHENRIC T ATRERT v, SHINIERSC BT,
K (KR 21~25°C) ww TEIBBEL 7=, WLBoFmciE, fl: L CRERBEAD
AT AVHR 2 Brine shrimp (Ariemia) Ofhitkd 5 %, Bibi® 16 HE (GKE 24~
26°C) |EF L.

PSS ORSEIT, Mo ey AEE HEL CENOXEIFES b, SRR 1L
TH 30 53 T 4 KHBOKH, #7 8 B RN, 20 e T faHI, ¥ 15 B ek E kT 5. |
BRI E AL B, IR RO Kupffer Rfga 445 (Fig. 3C). 25 H THRA£ET,
AfEL 17, 3 § THRERCIRRICEAOCERZEL, LEOEB RO HMARD BB
Bbhhb. 4 HCHEAKRY IR L2 - 15 - RERIIERC AL, HAERL 30 &L,
IETFRAEEC . 7T HTHRARHEGBRZ R LREE LD, A ERC 2L, I
ERELTEREERBCE»T L5 bbb bic, ROMENL Elic/ic s (Fig. 3.D).
FHEHH 105 B CIMbE . TRTEE L 0T 5. RS TEEIC TR, B
#1~3BEOMRREL 4. BEIIAL fThhicuvg, BRI THETCE L HER%
IR %5 5.
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Fig. 3. Eggs and developmental stages,

A, Egg with adhesive tendrils, B, Ripe ovarian egg. C. 1.5days-embryo, D. 7
days-embryo, E, Newly hatched larva, Smm in total length, F. Post-larva,
7 mm in total length, G. Juvenile, 15 mm in total length.

4, % B
HiMFa (Fig. 3E): MtERD A2, £8 45~52mm =, WHELEICR>T

PGB, BRI EATED, HIX L {ERL TR0 LAY E, EEHIEIC
FamfbL, e L Fr MR L BRAN TV, K02 GBEERth S, SB, R
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REEE, e EARE6, B REaAa L SO EEA, HEERAT, WHAR
B8, g RO A E oA R B e B e D b s, BEERO
14T, FEESAME A TROBESRE S, ROBYENRBR L BU b0 Rohics,
OO b OITNMEEE R THA T L. BEL AR, BBy -eeanic
KECRG, RELAACHE? LB L T, ZEECHRELEECKERED, RS e
{, Brine shrimp D445 BEAICHEET 5.

#BUPFRE (Fig. 3F): BLES HTAE 7.0~71mm 2L, SEELOMRAIT ik 8
BB, HFfRERCoRACEAAERVEIEL, AP0 REFD JHET,
RBEE LAt s T, R REoRaR1 D LR L. REIIFRBE T, 46
OFEFITIHEERICET D, COEICcd L REET L b, FELIFECEER L, HErihib
KA % iFE T 2B HERE LGS 5.

Fig. 4. Eggs, larvae and juveniles. X 2

R (Fig. 3G, 5): KANCHEL 1-AE 15 mm OFE TR BT AL E BT
W53, g ORIESkES) 2 RHE O A, WA OB EAEFRRNET S, COBE
DREZOLDIHMBE L AL, L0 L TED, LB TRET D LA HSE
%, A2 mm D4 DT, ITFSA L FIROHELYTL, WENEL L&D, g
HEL, BHEIIEETEH LY, ToMoiifhd E#EOM -t FEARVREDE
SERSEAET . ASFELVESHET, RUERCREaoaEm HET 5 (Fig. 5).
COBBEOMRICS &, ERITCERLIGD, SEEOEEL RS S, FAE LS
PRI L, FEMCEENC NIRRT AFEOD v ~ ) v 4 Parexocoetus brachyptevus
brachypterus OFtf (Fig. 6) %, THic 1HowT24ETs0n, FHEOMACIZOT
HETv. L L THEOEECE L AL, 0DMREN# -~ Cololabis saira
(Brevoort) 1L L gy md (Fig. 7,8). o BELroF Y rewiE Fodi-
ator OO TECELNDE L 5, ¥2 VEIDREGE D TR WD, ZHEHFEOLD
T, W< ) PV AR Parexocoetus © 5 LAREL F AV b v A E Fodiator (i
TEFBODDLEL bR,
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Fig, 5. Lateral and dorsal views Fig. 8. Dorsal view of
of juvenile, X 2 lower jaw,

Fig. 6. Juvenile of Parexocoetus
brachy pterus brachypterus with
the barbel of lower jaw. X 1

Fig. 7. Prolonged lower jaw from specimen
25mm in total length.

S ME L HES

AR AR TYAEOX TR EARCE A EROREN TR 2, SHO FEROR
S C b, BEINEDHEERNE S TRECHIET MM « KA REMRICAE ik
ZROENET L L&, RBBECEHNLREEYHLAET A2 LIXBELET
i\, 1955 45 oiRdERo fork EMEA BHNCIER L, CRICATSREL THESHE L
fedbO& Mz T, Fig. 9 R LT, BERRUEERICIL, SRS TORERFL, B LD
CEIN RSO FEE L Ebh b0 LML T, fork EHRIIFYD
ErEL T 5,
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Fig. 9. Length-time distribution of larvae, juveniles and adults taken from
Amakusa Islands.

—— range of fork length, @ mode, -.-. growth curve.

Fig. 10. Scale with one annuli from specimen 12cm
in fork length. X12

EEUBREMAD 6 « 7 HicHE Lo d ik, FoFkicid fork £ 80~90 mm, 7 1 457 120 mm
BECERET 24 0T, TORBEEEBHF . CofgT 5~10 H ciEgshd fork
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£ 100mm BA ko> § ook, BAERICSEEd: U BBINCSRIEL 22 b O G, HosiR e —F
5. BRI, RINGEO circuli O EERO TR L b WA, & bR EOHETR
s bhicy (Fig. 10). MBS, HMoB TEoRL A0 L0 10K ¢, &
RESEEA L THIEL . BALEEROBRCIE, T O8I e fF¥ e circuli o

SL = J045FL—-0040

mm

50

40

30+ x

Scale length

0% %530 46 56 60 70 80 80 100 10 120 [30emm
Fork langth

Fig. 11. Relationship between the fork length and scale lengih,
SL : scale length, FL : fork length.

Table 2. Relalion between forklength and annual ring,

. Annual ring class
Range of fork length (mm} 0 . 1__ —_

2% — 80 18
81 — 85 3
86 — 90 10
91 — 95 5
9% — 100 3
101 — 105 1 1
106 — 110 6
111 —~ 115 12
16 — 120 12
121 — 125 9

Total 40 40

hERETTE Y, TOIUOBIIED THl o2 3. T LERREL b 4R E
CREBROERZIORC L bETo402 B, o0 circuli O ENAY FERGEL
7o AEO X5 Ll AR LR CTOBREMEEE L0, £HLERT RFTh0Tth
A5, fork 423 Bk OBMEIERN G, Fig 11 k5L % fork & 25~125mm O 4 D
80 4 K1\ T, BB T AN Tab, 2 KSRELAN, 26 L0 0l End
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Fig. 12. Fork length-frequency distribution sampled during 1955,
p (rd e b LR

ok fork £ 105 mm N EDd o 1AM SRS, - 0REEE L2 2
~38 HHEG, 8% fork B 1092mm ¢l1RERINS. 19554 kiEH L& 2HkD
fork E4l@% Fig. 12 Rl M, fork B 90mm > 120mm >0 200%~ FER
5 o5Bn b D, Bkt 1955 4 ORERT, BEIWEOTFERTL L.

BB BROAIH OB ADREER ML WEL T3 LT HEETRSL B4, REHERR
DAL OCHERS LB LIRS BRIV L, £0EMILH 1ELT, EtkoR
BT 50 TEAS.

6. W =

(1) A3a 2 FEYHIBOMEED F vy 470, REFESCEAIL S A E~9
H ¥, BEARDREMAT 7T B LE~10 B Faihilts.

(2) HBARIYBAKES T CERRATFCREDZIHNNRE Y, TBL LTI B
HMrame+s.

(3) EBE5~9H, £OBMHIL6 ~T7 40, Iekpatitic, 5% 1L.7mm, Sigl
IT#) 20 & OfESREET 5. 1 RO 1L000~2,000/f Th 5.

(4) KR 21~25°C CREEHIY 10 B oMLl IBHREMThh 5. BMEEEOFA
128X Smm T, FRCBREE K

(5) =9V re7+E Parexocoetus OB, FRKMTLEFSE AR TS
M, AEoSAERNTRETTV. UL LYITOL FHEN ¥ Bt 5,
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(6) B~7 BlzBEEhi-ftfil, FOFit fork 2 80~90mm, 1 £ C 110~120
mm BECHKEL, B 1ETEPTS,

(7) BRRL-MEociL, AR INLERS 1RRD BT, EBLLR
FRBETEOTES S,

. X [
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Résumé

Parzxocoetus mento (Cuvier et Valenciennes) is a small-sized, two-winged
flying fish found in the southern waters of Japan; fig. 1 shows the adult. The
writers studied its life history and habits on the western coast of Amakusa
Islands in Kyushu. The specimens were collected during the period from May
to October, 1955, The results obtained are summarized as follows:

(1) The adult appeared in this region from the middle of May to the late
September, and the larvae, juvenile and half-grown fish were found from early
June to late October,

(2) They were attracted to a flood light at night, with the pectoral and
ventral fins spread out, and swam sluggishly about near the light, so that they
were very easily captured by a dip net. They feed entirely on planktonic
organisms, mostly copepods. A great many stomachs have been examined and
nothing ever was taken out of them but a pinkish paste of organisms containing
many crustacean fragments.

(3) The spawning season is from May to September and the peak is in
June and July, and the spawning act takes place soon after the sunset and lasts
till the next morning. The number of eggs carried by an adult female varied
from about 1,000 to 2,000, The egg is spherical, 1.75-1.78 mm in diameters,
with about 20 long tendrils distributed over the whole surface. The yolk is
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transparent and the oil-globule is absent (Fig. 2, 3A).

(4) The eggs were stripped and inseminated with milt from the male. The
embryonic development was observed and the hatched larvae were reared in the
aquarium, fed with the nauplii of brine shrimp. It takes about 10 days at
21°-25°C. water temperature to hatch out, and most larvae hatched out in several
hours after sunset. The newly hatched larvac were about S5mm in total
length (Fig. 8E).

(5) The newly hatched larvae swam close to the water surface and darted
about actively in the aquarium, and fed actively on the nauplii of brine shrimp,
In the larval stage, the body is a little more robust. The fin rays have defini-
tely developed except the pectoral fins. The color of body is dark brownish
above and bright yellow brownish below. The ventral fins are dark greenish.

(6) In the juvenile stage, the dorsal fin becomes elevated and is wholly black
except the basal part. The ventral fins are large and almost brownish. The
characteristic three rows of melanophores situated along the dorsal and anal
bases and in the lateral portion of posterior body are obscrved. The barbel of
the lower jaw is absent, but the lower jaw is a little produced as in the sau-
ries, Scombresocidae (Fig. 7, 8}, These small fishes occassionally made short,
sporadic flights and surface skips.

(7) In the specimens longer than 26 mm in fork length, the shape of body
agrees with the adult form and the color is dark bluish above and silvery white
below, They show a tendency to leave this region for the southern waters in
winter,

(8) For the growth and age-determination, we used the scale characters
and the plotting frequency distributions of bedy size (Fig. 9). In this discussion
the scale of adult shows one ring, “cutting-over” (Fig. 10). It is considered
that the ring begins to form in Februnary or March and the formation seems
to be due to the metabolic change brought about by the production of sexual
elements. Sexual maturity is attained at the end of their first year, when the
males have reached a size of about 98mm and the females about 110 mm
in fork length. The largest size is about 123 mm in male, about 130 mm in
female in fork length. Most fish scems to die after the first spawning. The
ratio of males to females was 5 in adult.

Fisheries Laboratory, Faculty of Agriculiure,
Kyushu University.

Amakusa Marine Biological Laboratory, Faculty
of Science, Kyushu University.



