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Where do the salangid, Salanx ariakensis endemic to Ariake Bay in Japan spawn?

Shotaro TojMa ™*, Tzumi KivosHITA and Yuichi HIROTA

Abstract: Little is known about the early life history of critically endangered salangid, Salanx

ariakensis, being one of the largest species in salangids, endemic to Ariake Bay in Japan. When

surveying fish larvae and juveniles by a larva net and a beam trawl in Ariake Bay during spring
tide period of December 2017, the larva net could yield a total of 10 yolk-sac, 10 preflextion, sev-
en flextion and four postflextion larvae. No larvae occurred in any stations of rivers, and partic-

ularly the yolk-sac and preflexion larvae had been aggregated in waters around the mouth of

each river. After starting the notochord flexion, they had tended to disperse westward along

coasts with growth by the residual current, and to be nursed in shallow coasts with relatively
polyhaline and less turbid waters for Ariake Bay. These phenomena could be found also in au-
tumn of 2014, 2015 and 2016. Considering these information, it is likely that S. ariakensis spawn

in the vicinity littorals of estuaries rather than the upper reach of rivers, as well as common sal-

angid, Salangichthys microdon.

Keywords: Salanx ariakensts, larva, spawning ground, Ariake Bay

1. #&8
HWEE D ¥ 5 7 F Bl Salangidae f38H 3 ff (7
VT e XY T Neosalanx reganius Wakiya

T R S AR R R R i
T 781-1164 &A= iy H L 194
Usa Institute of Marine Biology, Kochi University,
Usa, Tosa, Kochi 781-1164, Japan
LRL S A WIS PN
T 781-1164 A B Akl ANy H A 194w AR
S A T SR BOR i ik
Tel: 088-856-0633
Fax: 088-856-0425
E-mail : b17d6c04@s.kochi-u.ac.jp

and Takahashi, 1937, 7V 7 7 ¥ J 7 % Salanx
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Table 1. Collection records of Salanx ariakensis larvae by a larva net in Ariake Bay in November 2014 and
2015, and December 2016 and 2017. A, yolk-sac larva; B, preflexion larva; C, flexion larva; D, postflex-

ion larva.
P ters at surf
Date Year Stn. in Fig. 1 Collected arz?rr.le e sur- a.ce Developmental BL (mm)
number  Salinity  Turbidity stage
23,24 Nov. 2014 37, 38, 54 3 270-29.7  41-132 B, C 6.3-12.2
25,26 Nov. 2015 37,52-54 7 232-283  122-496 B.C 98-147
13,15, 17 Dec. 2016 6-8, 37, 66 14 249-296  64-51.0 A-D 6.2-20.6
3-5 Dec. 2017 8,9, 30, 37, 38, 53, 65 31 242-296  7.9-406 A-D 52-184
Total 6-9, 30,37, 38, 5254, o5 232-297  4.1-510 A-D 5.2-20.6

65, 66

WTIE, B - HEEAR D X ONR ST o $R
AT X o T, IS s CREN T A LR X
NTWDITEE R\ OKEIE2, 2000 HILEIZ
A, 2002a; KA - BRFE, 2006) .

AEHAEE 2B &, TYT XTI hidik
AKVEDS5R I R (B, 1966), > 7 o 4
VPRI (T, 1973a, b), AWHEICIE5 L
WA ¥ H T YT 9% Salangichthys ishikawae
Wakiya and Takahashi, 1913 (fli%+, 2013) &4}
MV A YRR (SENTA et al., 1986; &P - T-H,
1989), £ N FUT5 A L, @ LI IZAT D %\,
W - KBS (2001) TRBENRTWSL EHIZ, 7
VT YT Sl e 51, ARO AR
FRR RGP A2 DO LIl b,

AR, B S 2R L 22k fe iR cdh 5 T )
Tr Y7t OREIBREAORETH Y, ZOM
PUIEFAFEOBRELZHLNIT S Z MWD T
BETH D, ARG TIE, FREFRO M2 Y BB
BE & 3BT, AREOREINSE 12O THBGES L 720

2. MEERE

FHEfFAIE 2014 225 2017 D 4 4EW (Ta-
ble 1), #ZF (11 4 L <312 H) oXK#initkic,
ARSI RR T 72 32 A (2017 4E) 205 35
SEM (2015 4F) (Fig. 1) TAf» 720 ek % R
By B0l HA Ay b (L 13 m, #H 05
mm) (2 X ZEEEH 5 EEE TOMFREIT-
7o, EOHT, BEWOL N IEER (Stos.
0-5, 33-36, 50-53) TITHFEF V #5720

#WH%Z lmm & L7z fFHEAOEE (n-100m~?)
(&, MEIC%EAE L 723K E (General Oceanics,
2030R) D EIEEA & KD ik (V, m®) & 2
E1) —REEE (Alec Electronics, Mark5) 12X %
Ak (dm) 5 [n-d-V~-100] oz
Ko TRz AL, Hi#E [Kupers (1975)
2 MO (15 m), ® (025 m), #8H
Cmm)] 12X o THREL 720 2O DOHE
(n-+100m ?) % GPS (Garmin, Colorado 300) T
RN L - (m) (SRR A& 3 U 72 S
f (A,m?) ZHMLT, n-A1-100] 12&o
TRD7Z,

FRREDIA LIS T10% RNV <) VEHCHE
EL, BHICEREICELIED, #E 0%
J = VITIRAE L72o BN, S8 E B (KenDpALL
etal, 1984) 2, #hE (BL) UmihiDiai cHE
£ (NL), #%EihLEciugikE (SL)], 45
(fgJeie, BD) B X OHRAINHE (ymh) (Fig.
3ERL) ZEHIL 72,

WHER I A TOEEIZBWT, K (T), i
4, ®E (NTU) % Compact-STD (JFE 7L v
7, ASTD687) THEH, S, il - ik (kt) %
ADCP (RD Instruments, WHSZ-1200- I -UG12)
THKE LM A5, TNENKRIKEE T 05m HkE
T, HE A TEMLUCERIL 720 B (Axis)
% Stn. 63 ZkpE LT, FNENHRE (Axis-
D, HWH (Axis2), AN (Axis-3), FEI
(Axis-4) B X im)ll (Axis-5) T Tikl) 72 (Fig.
Do
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Fig. 1 Chart of Ariake Bay showing the stations where fish larvae and juveniles were sur-
veyed in November 2014 and 2015, and December 2016 and 2017. Pelagic fishes were
collected by oblique tows from near the bottom to surface with a larva net at all circle
stations, of witch, double circles were the stations at which demersal fishes were collect-
ed also by a beam trawl. Solid (flood tide) and shade (ebb tide) arrows show tidal di-
rection and magnitude (kt) at 1 m depth of each station, when larvae and juveniles
were collected in 2017. Five dotted axes extended from a core station (Stn. 63) to each

area are to observe profiles of water parameters.

2014 705 2017 4E D 4 4ERIC, TUT A YT EOWTRAE Lz,

F DI B4 S I i A f, AEF 55 R AWFFE T 7240, iR 70 Db, RN
(52-20.6 mm BL) AR S 7z (Table 1o At EEEICEOEIA S, BRI 65
B, WA ERESINAFIC2017EORRIC 6MKBE T THo2I TV Trv vt
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Fig. 2 Vertical and horizontal profiles of water parameters along each axis (see Fig. 1) in December 2017.

Triangles under horizontal axes indicate river mouths. Shade areas indicate waters in which Salanx

ariakensis larvae were collected with a larva net.

[ L7z (WakivA and TAKAHASHL 1937; K413
A, 2000; HILEFIZ2, 2002a) . FERERLHEIC T
7oA, R R A i AR W T JE OE S
UKU 161000-161003 & L TE#kL 7=,

3. R
3.1 YIERIE

2017 4E 12 F, FAZ BF#IREComIIINTIE,
ANANTOR®E 32 kt, FEHLIIITORE 1.6 kt
D BRI A, HHTIZ 05 kt BUN & b
BEWER AT NSl SNz —T7, EIZ
T O R T, RO

Axis-3 A5 Axis-1 D DAH30.8-1.6 kt & Wk L,
HAEBCTEELLBVWIH TH 72 (Fig. Do K
B XS THRDE, HWHI, AMIB LR
NI 20 5 B2 20F TORBIE R A
ROEHEAITH -7z (Fig. 2 (a,b))o WA
TIE, FLLZLL 503, W SEEERI
T, eI 30 ik E TR L7 (Fig. 2
(b)) @ (NTU) &, AfAB X OB O
1900 BLE, FET)10 500 YL EE L L Ed o7z
A5, WA SMAD L IFHEBIC,h T THR A2
WaEL, 10 L FIZHko>TWw (Fig.2 (¢))o
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Fig. 3 Developmental stages of Salanx ariakensis collected in the present study. a,
5.3 mm yolk-sac larva (UKU-161000); b, 8.3 mm preflexion larva (UKU-161001); c,
14.0 mm flexion larva (UKU-161002); d, 18.4 mm postflexion larva (UKU-161003).

ymh = yolk sac maximum height.

3.2 fFRAOME (Figs. 3, 4)

2017 4£ 12 BICHRE SN 2fFMIE, hE (UT
W) 5.2-184 mm DY HEEIIT-f A S 5w i 17
fiCTH Y (Table 1, Fig. 3), T Ty, I
B & AR (52-12.8 mm) OFaDS, 0B
X#2/3%507: (Fig. 4).

H 12> (20022) 1%, AFEDO RIS L
TR 2RI 2 1T > TV 525, PIICBI LT
FE AN T WD oT. 22 TARRE TR
WOHR 2 P IR E L LT 5. Wi
1, HFHFEW % LT 52-55 + 16-21 = 70-74
TH-72 (Fig. 3)o 6 mm KimDEAETIE, BRI
Bk, OB X OHILMNERIEO L Tz, IR E b
FTHELTBY, H6mm THEEICHKT S F
T, WA FE ORI E IZTEEO T IICHINS L, B
HEOEHSIIMEL o Two7r (Fig 3 (a)o W
KIPH = / MREE, %5 mm TR 50% Tho 7z
25, 6 mm T 0% 2% o TWwWizo JIHEIINEE,

HFREwmO FIEIZR 13 mm THE Y, 16 mm
TR TL, REEELDIFZITERL TV, & -
HhEOIERIZ, #ArEl - EilRicehen
L LG, ES5L, BiECidmiihicafeL
G725, BiETIIEL ML T, H - %
GEDTEITIEFFNTH o720 T D%, I
IZBWTH, MEEDOERIIBLEIBEIE L REKT
Ho7z

S R BEFERICOWTIRARL &, B,
Z ORERFIE R A PO 7 R SR ASHAE L
Tz, JHEPIPUZHEV, o omFEIEHEL
T 72hs, RIS 20-25 1 o LRk & 7
RROBEDPE 2 S BB - T—H %2 %2 LT
Wiz, ToOmFEINE, FEE I BLE ORI
Lo T THANERBH L Tz, BIEREHO R
L, ERFEREZELTHALTY 2>
72 (Fig. 3 (a-d))o
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Fig. 4 Size frequency distribution for developmental stages (top) and absorp-

tion process of yolk with growth (bottom) in Salanx ariakensis larvae (yolk sac

maximum height: see Fig. 3).

3.3 FRAODDH

2017 4 12 H oA TId, fFfud, Mtk b
WKLo TOARESN, KBTI TNOELT
baRESN LD o 7o FEIZITIEE (Stns.
30, 37,53, 65) X OVEREEL (Stns. 8,9, 38) THi
BL, I (Stns. 0-7, 33-36, 50-52) 3 & U5k
FLi% (Stns. 11-13, 61,62) Ti&, HB L0 -7
(Fig. 5)o FEHBREIIIC A B &, B8 38 W1+ 41
(52-6.1 mm) &, FFETLIE )1 o 1 2
(Stns. 30, 37, 65) B X CHELII 0% (Stn. 38)
THBL7-—75, #%Eihifir4 (16.0-184 mm)
X, BHRE (Stn. 9), BEIINOER (Stn. 38)
BLOHEINI (Stn. 53) THILL 7 (Fig. 5)o
IS % LB (Axis) OWIBBREE DKo

RO LADLELE, M BB XZEKER
11-14°C, ¥4 24-30, &1 8-60 i CHIAL,
A5 TS BLERZ LTI HRHR Y i ik % BE D K B
2504 LTz (Fig. 2)o

—7%, 2014-2016 £ TIi&, ARFEAT£1E 2017 &
FERRZI RSB O AKIF T O A v b OBFEHEIZ
Lo THRES N, WINEEEE S L OHHETld 4 <
RSN h o7z (Table 1)o Hi2, YR 3EIF
B X OHE M E A5 &, 2014 4 ClE R
YL 8 A ¢, 2015 4E Tl 3 I 38 T,
2016 4ETIXREBN O O THH L7z, FHD
WL 2@ S oREOYMEREL, Bk X 2Hs
23-30, #JE 4-51 OHPATH Y, NS 35ED
fEIiE 2017 2ED D D & 1FIT—F L 72,
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Fig. 5 Horizontal distribution of Salanx ariakensis
larvae collected by a larva net in Ariake Bay, De-
cember 2017. The diameter of each circle is
drawn in proportion to the square root of density
(n+100 m~2), of which the largest was 24 at Stn.
38. Numeral beside each circle shows station
number (see Fig. 1).

4., EER

AEONLMEH £ TETL2MEVIIHIE, &
B o FMHI12b A5 N5 H (Okapa and
Mory, 1958; ik, 1966), AFEEF LX)
F i H Osmeroidei I2J&$ % F 27 ) 7+ Os-
meridae & 7 L%} Plecoglossidae (NELSON et al.,
2016) DUIEELE, FEFEEHE CO—BKNL D
OTHY B, 1958 M, 1958; YAMADA, 1963;
YaNAGAWA, 1978; TACHHARA and KAWAGUCH]I,
2003), AKFEOIIEIZF 2y ) A HiHM, 57
THREEAEOREATH L LT D, BRAIS, EX
7P # 13 2 4 F} Cyprinidae T3 E W 2T T
H5H (EHITZA, 1963; SAKAL 1990)

COFFRIIF S, NERRFEN & R &
FTEHBEEINDH, REOIEIL, KE 56 mm
EVI) PRV TN S R, fRed TEBIE o E

THEINTWS LN SN S, fE S Ek
T, PMEBEC LD 2HFETIE, ZOEKERH
WITFR > TWD OkEHED, 20000, L22L, 20
WL 2 0 H oMk cix, BEizoazZincBEch
2o THh, Fx 0wy (Fig 3 (a)
LHBLT, WH2IaEORENLYEATS
D, BALEZROFROEMEG AR EITOWTI,
Gk, BT H5RETH D, ZOIIEPINDKEH
HREE L RO FE A 2 VTS 22T
LBEND 5B

AEFFETIE, WA ST ) 77 ¥ F 97 41
FEREE ST, AFMASHIL L 722 S oW s S IX
B, i RS E AR L, SIE IR,
TSI & Mg ) o B P L T 7z
(Figs. 2,5)0 AR#ZA (2000) B X OH LT
(2002a) X, AWFZEDFHEI T O 1O 5E i
(Stn. 33) 2258 7 km LT, AHO—xf Ok
AR X OPRE SEIE R 2 e e RIL,
W & A o FEPE 5 (i )1 g e Lo & el L
TWwb, HILEIEA (2002a) T 5 W % FREL
L7z keI A (2000) TOHMAEIRL 72
R, ZIZFKREE R SR, €2 Tolisix
W20 TIEAR L, #MWICL->TIE01-05 2R
ZEDXHDH (HIEEIZD, 1999; EH:, 2002), *
7z, 4 @ Stn. 33 @ 2017 4 12 HIZBIF A5
FO6LLFTHo7zds, WIWIZLoT, 12IT0ITH
HZEHEBL L Vv (SIMANJUNTAK, 2016). 7%
bbb, B - HBEOWALLIL, HEEENICEEER T
%25, [ U & N, i o R L
FHED APV FEINYTH B L 13FE 2 D720,

ARFFETIE, HEf Ay FofEFRICE - T, 7
Fefa LR A 5 208 F THUR L7z, Az, il
AV CATE D YN R A ASHE 2 & S SRS (2 50 An
T5%01E, ffiky PORBRICE > TRHAL
2 HEEIEA (20022) 1X, S bz REL TV
TREMED S 5o HILEIEA (20022) b, [EATTI4T
W CHIE TN 2 BRI T 5,

WA CTRESH - L3 B4R DN 7 5
Acanthogobius hasta (WH, 1936) OYRHEIELT
FO—ERIE LTINS X o T 0 1 uE 1] g
MEFCETTET LI EEZEET L E (R,
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1986; B34, KIEFK), AMOINE B
JOMM D, 15kt Z#Z % (Fig. 1) LIF#NC X -
T, I LA IR S W R e T
LR/

WA O A EIEZ L, L, wo
JELTHEIMBIL ChNRIIAEYD, FAME), AfE
ARG L L7z, U Mmoo % %2
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Holze TOME T, BISHEIFMAKLET
HolE, BEAEOMENRZENEEH LS
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DJi %2, ARZUET HI2H72) Ak HB)
BBy, LXVIEET L. BMLAHIERZET S
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