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A Research on the Blue Sprat Fishery at the around Sea of Koshiki Islands— I
On the adhere to the substratum in the spawing ground
at the off sea of Arahito Saki

Nobio Hico and Kazuhiko TERADA

Abstract

From May to June 1984, diving observations were carried out on 5 staions off the coast of
Arahito Saki, in Sato Mura of North Koshiki Islands, western part of Kagoshima Prefecture, to
observe the spawning grounds of Blue Sprats. It was found that Blue Sprat's Spratelloides
japomicus spawning ground is at 13 meters depth. From the observations the following results
were obtained :

(1) The bottom sediment of the spawning ground is of very coarse sand with diameter showing
below the 0¢ value. Sand ripples of about 60 cm wave lengths are also formed.

(2) The spawned eggs stick to each other intensly forming 5 to 8 mm adhesive layers resembling
plates. Each egg mesures ca. 1 mm dia. and 104 eggs existed in a square centimeter (104/cm?).

Besides this only a few eggs were observed, adhered to algae.

¥ ¥ F I Spratelloides japonicus ERBEDBRILEZ HHN2/NRRAT, BICARIE
BOERICBNTEENEL, REAFKE-THFET T2 ERNRE LLEBRESTOA
TWha.,

AR OF T THRER, EINE, RE, BE - BEOCE, SV -ATHRETSC
&L, SERBEBICER SN TVAERBOFTRAOREEZ L ODEbh s LARE
ROFEABHICHE T HERE (Fig. 1) K2V THHOERRR & Z DBRBRFICOVTHR
E¥src L.

*1 FHRIBSEEEREBREOSEMERICLSLDT, KHO—IRIZMEM60EL B, BAKE
FEBEFARTOFERBRLI.
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Fig. 1 The map shows isodepth in Koshiki Islands.
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Fig. 2—1 A :Point of measurment of sea water
—  Track of bottom sonar
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Fig. 2 —2 The map shows observation points around spawning area off the coast of Arahi-
to Saki. :
O : Point of bottom sampling
® ! Point of diving
@: Spawning ground
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Fig. 3 The map shows isodepth off the coast of Arahito Saki.
% : Sand ripple
. Spawning ground
X : Point of diving

DkiE, B, BRE, pH O&4OEERD I (Fig. 2~3). 729 4138, AR (&
BHESE, FUG—11 %) RUAF AV F— (NEC#, NE—70B &) IZ &V BEMEOR
BEEBUE (Fig. 2—1). 2B LROZBEREAOREICOWVTIE, ERBFEKERAR
BCERULBRERBERZRAVL.
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Fig. 4 — 1 Records of the Echo Sounder
about the spawning ground.

Fig. 4 —2 Records of the Bottom sonar ab-
out the spawning ground.
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(1) EIEOEERX

KB ERBEIRIC L 2 &, SMAKIPEOBEILRER & 0 KE 10 mAHEF CELD
ZVWEHMY (Plate 1-B) 8-> TW0505, ZOMAISEIRIHIZICTH 5N 5 EHH
# (Plate I-C~D) SHWKEFONEDOAX VWHEDELLS (Plate I-E~F) 129
NTWns (Fig. 3). 05 5EMEME IMMBERLBES KBS ICERICHEL, 1273
VFaTITARARXRA G AFEDNEN L HENT. BEORWES I RS 5
A& ORENITELE 2> TILAOHEITHO TS (Fig. 3). WEZTHCEL L
KEIFORZREDORENVD L 550, BRERRBE<REONLV. WEEF4 IR N BE
ThHod. WMEHICEFEELCREPEREINTHBY (Plate 1-F) #DEEH 60 cm, ¥
EE 15 emTHD. COMEHOWHEIZKGE 20 mHE L VAEE 550, ZOMEDREA
FrDAETTHI 550 m ITIZAKEE 34 m OWEEFRO MM ATFELEEL T 5. 7 H24H OFKEIEIC
&5 & ZOMEDHERIGTHE, MbLzWET, BR, 7=, b FTES»82LHEL,
RS IRRAY 10 mD A - F ORERBSIEE ST 2S4EWH I 2 VB ETH S (Plate I -
A). Zh b DOWFERIE K OCIER ORRE L faEst (Fig. 4 — 1) ROK AV F—0F
% (Fig. 4 —2) THbIRDB I EnHik 5. :

PEINSE 13 5 H29H, 6 A11H, 7 A23HFAKIND 5 SICH WV TEAKUERL 125,
Fig. 3@ X RUCBWVWTHET 5 LK., YHIZZOWEICH O TR ¥+ ToH
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RAOAWRIN5 AL O MAT6HRETH» 2. X RIITABOILAERK 300 m,
IKEE 13 m, EEEWETH 5 (Plate [-B). EINFOREIER SHEERBCLVEHAICE >
THEEZE->THD, —RUTHBLENVRETHS. BBI4ICHET 2HEICEEL
DREIRZRDT. X AEFARICHREOBEICASNABEREAD Y A, SEEHDO Z Aich
WTRABKUIY, SNIBRICDBNAET 204 TEPLALOMHITIZILIEALRY
SIEM ot o TEINGSAHROWEROR S M- BHARICBVWTEL UTERINSC
ENHIALY (Fig. 2—2, Plate I-F).

(2) BROEFRKR

ISR KIREIC & > TREL OB ENREDOH OB —RE L >THEBEL, PEVDES
Lo THBEALZEB--TWS, ZOEIIIDHEOEHRTIEIRRHEL, AP TIIEL LT
W3, CORRIZE > THERICER U IMRIEX RICBVWTEX Y 5~8 miZETH - 12,
(HEOETIERIES~6mbdo12ERD).

ERIORE L, FTERMEABELOMELY, KPTETULTCLEHEITESIEHITH
BELUSWIRRETH 7. Plate [-BIZAEMIIA 0O EHM UL EICKVEBERKLY
FEEX NI CDERIMOREABELIZLDTH 5.

OB EANT) Y CTEELURE, ERBCBVTHEREBICLVBRLIERRD
ZEMNRHONT. EFTIRIKTEOIRFICHR 1~2 HISBALENICHKEL TV A,
EN ORI DR E 2 R LTWA b DEEZ SN S (Plate [-C~D). - T
SIBOBEEE LTEDLBONEOREEWETH S EPDBERED1DTHBHEHITEX
HhB. WIT, SR 1181 RO W THIE U 24ER, IIREH 1 m (Fig. 5), KEBOIR
B35 104 K/em® TH o712 KE 10 mUEROBEHRREBRICER L 12l Td e
Motz 58, IPNORBREREZA2S5L, PIHOLOP OBEDOP S VEAIZLDETDZ
NENDOBREOINS A SNz L d, ZOEIBETIRT CICHEBIL EICE > TERMSITH
nrboLEZXLNS.
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Fig. 5 Shows the result of measurement of eggs.
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Fig. 6 Shows contour map shows coefficient of bottom surface deposits.
Md¢ : Medium diameter
g ¢ Sorting
Sk$ : Skewness
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(3) EMBHHEDNEH

PR (Md$ ) OEERR (Fig. 6 )IC &5 EFABDOMETIE Md$ E1x 0 IOk
ZX 1) OBMEBDETH O, HEICED > THIKLT 2EASA SN, BKED Mdé
Bz #2ESEENGE 2o X RFHEOWERIE —0.208 ERLRESKEVIZD
HEDKE 34 mOMD D ST 0.95¢, EEMED Z HTIE —0.056 EWFhd
KERE X AR UAINL B>TW0A, 20k ISR EIEOHEIC 255000 38 hs o
Bmro I ERERICET S, WIKE (0 ¢) OFERNICE S &, FRABMEH, P/
KT TO—HIE, 0.62~1.88¢ LWHEZRL, COBEBOEESBKEIFTHY, E
BONEHEBLENOBIEFAMUL VWS EBRHONS. BE (S¢) OEERKTIE
LRERICBNT, Z0OMEIE —1~1¢ 2R L, BEMEIORENEAMLLZEEE22LTO
BIENODLS. FITRABHEDEINGFHEIE 04 IEL ZOFADORNI EEZRLT
W5,
(4) #IGIRIE

FISBRAIEINS = RS L 72 5 A29H, Fig. 7107 15 RICBVTERL, K, B9,
- BFBRE, pH 284K (Table 1) &4IZ>VWTAFES%HER (Fig. 8) %1ER L.
ZTORR, EIBICBIAEMEEH S L&, EKBIZKE 10~25 mOH 7 0 ANVEEICE -
T 20.5~21.0C, HEHHE L 33.50~34. 00%DEZR L, ZDKKITH T 23KBITHKIEE
THBHILEERLTVD, BHEEBERRIC OV TIEEIIEMIES 5.10 ppm LU EDEE 72 5 12,
pH BEIBILTIL 8.0~8.5 DEZRL, BHFHEABOERE LHEE LS LENFOD
KEEUTRIBOBRIHFESRE ULREICRIATWE I ENbD 5.
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Fig. 7 The map shows observation points about sea water condition off
the coast of Arahito Saki.
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Table 1 Showing the result of sea water condition observations around spawning area.

Station No. Time Depth Sal. Temp. D.O p.H
(m) (%0) () (ppm) (degree)

1 14:32 1 13348 2138 5.08 8.39
11(10) 33.75 21.04 5.10 8.43

2 14:25 1 33.61 21.65 5.05 8.38
8(7) 33.87 21.14 5.02 8.58

3 14:16 1 32.86 21.88 5.06 8.36
8(7) 33.87 20.86 5.12 8.83

4 15: 08 1 33.09 21.92 5.04 8.01
4(3) 33.14 21.50 5.08 7.98

5 14:02 1 33,52 21.37 5.08 8.01
17(16) 34.20 20.48 5.15 8.09

6 14:56 1 33.13 21.50 5.08 8.06
10(9) 33.83 20.80 441 8.05

7 14:50 1 33.65 21.05 5.11 8.19
22(21) 34.50 20.00 5.19 8.48

8 14: 40 1 33.65 21.50 5.07 8.34
15(14) 33.78 20.40 5.17 8.41

9 15:35 1 33.34 21.49 5.08 7.95
16(15) 34.22 20.42 5.15 7.99

10 15:30 1 33.56 21.27 5.09 7.94
19(18) 33.99 20.60 5.10 7.97

11 15:25 1 33.63 21.08 5.12 7.91
15(14) 33.87 20.86 5.09 7.93

12 15:17 1 33.53 21.29 5.17 7.98
28(27) 34.25 20.26 5.09 8.09

E 15:40 1 3357 21.26 5.15 7.93
34(20) 34.16 20.41 5.03 9.98

13 15:55 1 32.90 22.17 5.15 7.92
14(13) 34.18 20.40 5.05 7.94

14 16:02 1 33.42 21.73 5.16 7.95
17(16) 34.21 20.31 5.14 7.99

Table 2 Showing the results of bottom sediments analysis and scale of sand ripple

for spawning ground.

Location Place Depth  Mdg o¢ skg¢ Wave length Wave height
(m) (¢) (cm) (cm)
Koshiki Island  Arahito saki 13 —048 0.86 —0.12 60 10~15
Imuta no seto 30 —1.40 156 0.38 90 15~20
The others Kaimon cho 15 —0.40 1.70 0.29 — —
Katanosaka 13 —0.21 0.49 0.24 80 25
Wakimoto 5~10 —0.23 156 0.09 10 3
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Fig. 8 =1 Shows contour map of temprature ( C ) and salinity (%o) off the coast of Ara-

hito Saki.
. Temprature
—-— ! Salinity

Ushi

Se
Q‘#EIT\\\

0 01
—— mile

“*/Arahito Saki

Fig. 8 —2 Shows contour map of pH and dissolved oxygen ( ppm ) off the coast of Arahi-

to Saki.
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FEFTIZOVTIEFEH (1934) "bi‘%@i?aﬁt:om'c, T 1R HEIIRIC OV T
ERELUTOVBMUIMESD BT ZOEROERIOVT IS L THL. SE, HEL

¥ FEHR— X TOEPRICOVT, BREAFKEFE, FEHRK, (1979)
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FHEGE UTHELTWAEZbNS LEE, BN, MABOEINS %2 BKBEEOF
BICE VI UINORNERRE ZOBEICOVTRET L, WO2LDORFEM S  EMHK
. FhOARBNLEREMATAHSE, TIHE—ORBREUVUTEERH TSI LK
5. ENSOELTINEROAE VWE, Md$ X 0UTOEEZRLTNS. NEDOKE VY
KIZERR U7z & O IWEROMSEVICHE T 5 B5850NKRE 2R, SoBERSEVK
HIOEERVAZICEBLDEEZ NS, BERERCREENBELTAONATNS 4
B (Fig. 9) KOWTRIBEBKBREZT-LERICKDE, WThb Mdé fEIE —
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Fig. 9 The map shows the spawning ground distribution of Spratelloides japonicus in
Kagoshima Prefecture.
A  Spawning ground.

1.40~—0.21¢ %#RL, REOKEVWVWETHS P DN» 5 (Table 2). ZHBTRAFHH
EIRBOREIIHKELF, KNEAVWTHOEBERABRICSETHY, £ Mdé BE Sié
BLDHZERVEADBFELEL, EELZORNIIBR<AMULTVAILEZRLTVS.
BOORMAELT, COEPBIREVRAISEGEIND & sENREEETHE
BHFONE. FTRABI—EOSFERORELEHBE 10 md 5 15 mDKEIHIFT
DR EFRIEIBOMEROHSI BV THELIVERICED» > TERIKE>TROIHL
TWBIENbMB (Fig. 3). D& sFEFROREBIIEING L 5 2WESDOES TH
DOEXDPHEMHNCREL 2B EEZRLTWVAS. F1EIED S A ITH T TOBERIRILE
SNEASHE T, HHEDREEE 2> TWVAD, Z0OMEICHRE 34 m& W\ FERBER DR
FELTWVS (Fig. 3). WAK IO &I BMROEFHEZET S &1, KE10~20 mD
I HBENT, ARRSIEINEIEEZ2ERLTVALDEEXI SN S,
EBEORBAE LTI, ENEOBERICO L VFEESDEIERINTNEIETHS.
i EICEEC BART OB S REBFEAICHEIBES<RETS". CORGIAYE
X% b OBERIPICK LKORFMBIREOETH SR EAELSEMLTVE I EITES. &
B Fig. 9 IWRUIIOEIBIC BN TS, BESBEEINTHY, SEOBEELLHDYE
Ex5HE, MABBESD I 5 ERTOERS I 2 0 LR - e WENEHFEEZEL TS
Ehibns.
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DL ISTRABHOEISZIMOBERULBVERR2DL S, ELRIEPREDONE LD
BEMELBERZBELTNSIENELLNS.

= #

FBFNS94E 5 H29A, SBEMTAMEMN, KE 13 milBWNT, FEFITEINBFZEEIL,

TRD &> mmRzB1.

(1) EIBOEEIBEY, Mdé #1304 LT T, Z0BERICIEEEN 60 mOWHE
PRI h TV,

(2) BRDEFRREIZES 5~8 mDRR%E 2 U, FOREDESIZA. TIEUE 104 K/ ot
BE, BIREFE 1lmTHb. LBHEADNBZILZODEL.,

COMRZERBROREAZITERLILLDT, ZOHEICH VRN ZE-> BN
RBHRKERRM, BEA—RAROCENAEREEGOREAARMBERVCHEAEANS
ALICX VRS BILR U LT 20, 2 PHREBEOHRABIIEINGOEBKBRE 2 ORERICD
WTIHBE, EE - KEOBEIIZOVWTIZFHESTEE LTHEK L 12,

X 7y

1) fEHEZHEKR(1934) @ ¥ ¥ F I (Spratelloides japonicus HOUTTUN) DAEFRICH>WT HKEE, 2,
(5), 229-240

2) Jon C. Boothroyd (1978) : Costal sedimentary Environments Edited by Richard A, 296-315

3) HOEH197) . “ERERHOKEE", HE1R, pp.211-252 (H5HK, HH)
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Plate I A Arahito Saki

B~F : View of the bottom off the coast of Arahito Saki
B ! Z point showing Fig.2-2, June, 11th
C, D : Y point showing Fig. 2-2, May, 29th
E : X point showing Fig.2-2, June, 11th
F : X point showing Fig.2-2, May, 29th
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Plate 1l

C

A
B
,D

D point showing Fig. 2-2, July, 24th
X point showing Fig. 2-2, May, 29th
Sample of spawned eggs




