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Predatory characteristics of the red stingray Dasyatis akajei for

the commercially important clams in the Hii River system

Kaito Suzuki', Keiko Yamaguchi®', Toshitaka Kadowaki’, Syo Kadowaki*,

Hironori Matsumoto® and Mikio Nakamura®

Abstract: The red stingray Dasyatis akajei is a predator that is increasing in abundance in estuarine
and coastal ecosystems in Japan. It is presumed to predate on commercial clams, but this relationship
has not been demonstrated in Japan. We focused on the relationship between red stingrays and
commercial clams and studied the food habits of red stingrays in estuarine ecosystems of the Hii
River with high and low salinity, the Lakes Nakaumi and Shinji, respectively. Red stingrays were
caught by longlines, sting, and small set nets from 12 sites on the Hii River. Food materials in the
gastrointestinal tract of red stingrays were classified into several items. Frequency of occurrence were
determined for each food item. Appearance of clams in the gastrointestinal tract of red stingrays
differed among with respect to the species. Frequencies of occurrence of Ruditapes philippinarum
and Corbicula japonica were high. The weight of R. philippinarum was higher than that of C.
Jjaponica. Red stingrays tend to prey on clams found in high density in L. Nakaumi. However, C.
Japonica is not extensively preyed upon by red stingrays despite its high density in L. Shinji. The ark

shell Anadara kagoshimensis did not appear from the gastrointestinal tract of red stingray.
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A, HARTIZFIVRE I A Aetobatus flagellum -9
7’ 11TA Dasyatis akajei £\ > 7T=—580D A AN
LIz&EZZ5NTEYD, 79V Ruditapes philippinarum
RVIVIRY H A Anadara kagoshimensis 75 E DIKFEG
HE-MHEOBHAEMELTHEHINTWS (BREEE,
2017 ; [, 2005).

7 HIADENETDOUVT, Taniuchi and Shimizu(1993)
X, WRESORE DY, @i (2003) X, A=
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IKFEEARH M HORHBICBET M E 3RV, £z,
EHIETI TN T, SERBRICBNTT A
TAET7HVZRHELD, FIMEROHEILE» B,
THUNHE TS Eldah oz MiEENTWS (R
+ - HFFE, 2014). L7 ->T, BHTBNT, 74
TAWKEAH ZHHAZHELTNS LR LTS
WFHEE TIERN25T, THZACKE - KHOE
EIZDWTUE, 1E2E0EDLN>TWRWVONEIRT
H5.

e, 7ThIABOMFIE, WHERTTEL, A
KIS A B & UCTHRI 9 2 IR i fa i
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KK E TRATHHEEFET S (McGowan
and Kajiura, 2009). 7HITA b F e, JREMEERE f
FThHv, BREHREIICNIETSZERIIKRTIE,
RIEATUKIETH B RECBOTET AT ADE
BRI NT WS (HAT Y IHSET, 2007).
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KRl 2—B X UMEES M), LML, Th
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TT, AWIETIE, ZERIIKROEES KIS
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TT7hIADEMWHRHEZIToT-.

ME L FE
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S SRR BERICAIE I 5257 KRN TITh
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Bk, SRE (St~ St.3), HmATH (St4 ~ St.7),
FRiE A E 7K (St.8 ~ St.11), &7k (St.12) O 47K
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2018 4 3 HE TOMARM, ~AMIC XA IEHAIC
1[A], FEREIC KA ATRERIRD A 1 AL BT
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g, WM, WM TYE, MEMERRIERUIcob, &
&= (BW) BXUOMA#IE (DW) ZHlELE. £z, #l
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L, MEENAYIO B X OHEZ T 7.
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Fig.1 Index map showing the sampling sites and sampling methods in the Hii River.
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BB (%F) 2% 1R, AL T, 78AEE
REPRAEYNS 28 FCThH oz, faH - KA - N
I CTIE DO RREIR WM ELTZ T, Fh
FNFEANA]fE Unidentified & UCH»7z. Bi/KiER
FRIKEICIHBNT, A7 2 Neomysis sp. DHBIAE
EMMBOEREYI LD B SV EmZ/RLTED, 7
IAFERIKRICBONTA Y7 IZHBLTNS
EEZBNT. PTEREINCBI R 7 IO
B IX 55.9% LRI EI O TRE a7z M
J11 2016) &, FHEMICIBNTT HIADNT I
BLTWZEARNTED, RFZLORRE FIRED M
Uiz, Wil ClIAY 7 IoMichrzrsFAT>
Engraulis japonicus & % & $fi Polychaeta D M B 4 &
7, Bi7KGE L3/ INEHFR A O B EE DY M ) 2
RUTED, KBICKS>TT7 AT ADEERIEUTHIFL
TWREYNEIZE T EMHSN RS Tz.
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9. IHIEEDSHBI L& K EO M BURRE IS FEIC
KoTHZ->TED, 7YV« £ IRAX LA A Paphia
undulata » ) W4 1) 73 A Laternula marilina « ;R b b3
A HA Arcuatula senhousia \%, 7% ERDIHIRIKE
DALV STERKERD— RO > TeDITHL, ¥
S IVITEETRDAMETO, WIAENZDF
FiHTik->TW e,
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Table 1 Frequency of occurrence of food items (%) in each water area.

R« AR« AR L

BRI BT BERAEYIHBUEE (%) (n (3B/KEICHB T 20 B ALL, * (ZERRIC VI ] Z27R9.)

( ‘n’ represents the number of individuals that have food items in gastrointestinal tract in each water area, and

* represents the bait used for longline. )

Lake Shinji Lake Nakaumi Sakai Channel
Main Lake Honjo Area
Species Japanese name n=68 n=79 n=43 n=3
Sphyraena pinguis THhI~ A - - 2.3 -
Engraulis japonicus HETFAT Y - 2.5 46.5 -
Konosirus punctatus o/ v - 6.3 - -
*Konosirus punctatus L= - 20.3 - -
Sardinella zunasi LAV 22.1 5.1 4.7 -
Osteichthyes ~ *Sardinella zunasi AP 7.4 1.3 - -
Leiognathus nuchalis EATX - 1.3 4.7 -
Trachurus japonicus 7Y - 2.5 - -
Acanthogobius flavimannus <t 3.8
Acanthogobius flavimannus LA 4 - 5.1 - -
Unidentified - 12.7 233 -
Acetes japonicus THRT I 1.5 8.9 2.3 -
Palaemon sp. AYTE 4.4 3.8 9.3 -
Large crustacea Metapenaeus ensis SV = 1.5 - 16.3 -
Hemigrapsus takanoi BRI THA Y= - 6.3 23 -
Philyra pisum v AaT T H= 1.5 - 2.3 -
Pagurus dubius aEFHERTY KB . 1.3 -
Melita sp. Jaxt 5.9 3.8 7.0 -
Aoridae sp. fryaxze 8.8 3.8 4.7 33.3
Small crustacea Synidotea sp. ~NT hY - 16.5 16.3 -
Cyathura sp. 72 v R A 324 1.3 - -
Unidentified - - - 100.0
Mysidacea ~ Neomysis sp. AV T 55.9 20.3 18.6 -
Ruditapes philippinarum 7YY - 2.5 11.6 -
Paphia undulata A IAAEVHA - 1.3 - -
Bivalvia Laternula marilina Y hAYVTA 2.9 - - -
Arcuatula senhousia ARRERTA - 5.1 7.0 -
Corbicula japonica Y~ hrvro 10.3 - - -
Unidentified 1.5 2.5 - -
Polychaeta Polychaeta % EFH 59 253 - -
Iravadia elegantula H T TF VR 14.7 2.5 2.3 -
Gomphidae sp. PF= kR 1.5 - - -
Others Teuthida A 1 DAHRE - 1.3 - -
Gracilaria vermiculophylla =) - - 2.3 -
Unidentified 1.5 - - -
KO MBI, SREITIE Y Y THUIRDNT

I, PiETE7TUAELS, SHREIRDV TRk
N 4 ~ 6 FICHBISERE D O IR H o Tz

Xz, FHIRIOR MHEOWMAS - B GEtEE
ZHR4I1TRY. HERINTCE ZKHOGFE=RRE,
THUNREREL, YR IINRE/NED ST

THYOHBEEEZ, 4~ 6 HicEmh -7z (K 3).
HEENE STV TV DREDOYA ZIh D, B
ENETHVOBEIZ 10 ~ 20 mm EHEE SNz,
K7z, BEIEEMIOER KA mDTRE
(XY, 7HZADHEENST VU HBEIRTHEL
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Fig.2 Appearances of bivalves in gastrointestinal tract of D. akjei.

1. Ruditapes philippinarum (Crushed shells). 2. Ruditapes philippinarum (Soft tissue). 3. Ruditapes philippinarum

(feet). 4. Paphia undulata (Crushed shells). 5. Laternula marilina (Siphons). 6. Arcuatula senhousia (Uncrushed

shell). 7. Arcuatula senhousia (Crushed shells). 8. Corbicula japonica (Uncrushed shell).

TEHCEEHol. PRI E TSI/ NYEKDO A
REEIT 4~ 6 HHEICERKICARD, ZD%, 2B
A9 % (Miyamoto et al, 2017). AFFFEOFERTIE,
TH O BEE N E ORI, 7YY O MBS
MEhote. £, SHIRTIrbNIEERER T,
TAHLAIRE 20 mm LLFO7H U ZEIAEL, 7
EA 315 mm ML EO7 VB LEholz G E
NTW% (K - HEFH, 2014). AL THR SN
THYDBREIZ 10 ~20 mm TH-T D, i
DIEREBEENTHS. L EDTEND, EHF)IIK
RICBIBZT7 A, 7V NYEEROE: BEED
BARICIES 4~ 6 HIZ, #%E 10 ~20 mm O7 YU/
Rk 7z R E UTRHILTWAS EE AL N,

YIS VZITDOWT

YR VIUTOVTUE, FEHN TOHBISEEIR
EWDS, T HIA AR S IS S i E A E A 1
~ 2 Ak e T L, FBRED S mm FEED/NED
AU ot 2D, AitEEINVNE
{IgolzeEZENS. Y YVIZRBELTWEZT
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NIADHENSE, 7 IS, b
N BARATRE CH S TR R EMEIRFICHBIL, Y~
FUINHEMTHEET R EIdah oz, Fiz, #
BNV II0MER, HBEEILNSAK
FrEeRIFEEED S mm BEETHO (K5), #&EAMHE
Th-otz (K2). EHIC, KEMICHBOTHEE 5 mm
AGOY b DV IMEHIIHFET 5 ~ 6 HICZEHIA
L, BUERATS (aHED, 2014). Ixbb, 7
HIZADEEENNP Y M Y INHIIURHH (4
~6H) <X, B&ESmmEEOYRUIN, K
EIORNRICBWTEEE THERELTWIZEE R
bN%. —J, HEYA X THERKEOMEKEFEM
DR GRS TESL, LEBEEEWL (P
2000) S, THIADHLENNSIEHEL G o7z,
Lieho>T, ZHIIKRICBNT, THIAIEVY <MY
VIFRIELUTHIHALTESY, AW TTHTAD
HEENDSHE LY Y IUTBRBICI>THE
BNICASTAfkEEZ SN, £z, THIA XV B
VYUI NIRRT 72D, EDXHITK
RUEEE B HERR LTV BINNESDECARITSH 5.
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Fig. 3 Seasonal change in frequency of occurrence of bivalves.

A. Frequency of occurrence of bivalves in Lake Shinji.

B. Frequency of occurrence of bivalves in Lake Nakaumi.
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Fig. 4 Seasonal change in total weight of each bivalve.
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Fig. 4 Wood chips (A) and Corbicula japonica (B)
appeared from the gastrointestinal tract of D. akajei.

AHA R EMIG I U8, 7T AR AN
AZHEL, TOB, #HEBKRMNNFAHA KLY
D DOHEGRFTEUE 19.0 ik STz (L -
15, 2014). O 5, MFEESNIRNFRAA
BERELTHIHENTZEDTH AT EIZIHSHTD
%. —1, KFETH -7 DAL ->TED,
mBEEtEILN. D bEFeDHsE, EHRIIKRD
THIAX, KRENFAHAZRECTHHT D),
BRtEEANVNS o/ E, MORNTET>THER
LizT ez Eh s, 7H)X0IGEIREDOEWETRT
bHrEEZILNT.

VAV HADHELUIZDE 4 BI5E (St.3) T
HIEINTAAIARDATH Tz, VAV PiEE
OB 2 DI QKRB OWIfHEIc 2 < AERLTY

37

BT ENS (FRIED, 1997), FOEAANEW LT
TAFADY FAV A Z R E LT W EZ SN .
¥, AAAXLHAHHBELIZDOER 12 HDFHTH->
. AFAZVHADERLUTOBGANE, FicHiE
DFEGONRIETHY, EEFEWEHNSYIVART /A
EERTER5TH 5 (1, 2015). LEAh-oT,
THIADTIVERT A S BT S REMEIESE TS
9, SHREABRZRT T END S EEZLNT.

¥ & &

ARHFEORERK O, ZEGKRICBNT T AT AL,
THIZDWNTIE, 5~ 6 HIZ, #&E 10 ~ 20 mm &
O/NEUEAZEZ HHIRBLTWA T DAL -T2
—J5, YYDV, 4~ 6 AEIC, RES
mm FEEDANEILENSHBELZD, HBTHS
AREEDN W EEZENTZ. &5, AWIFE T, YL
RINAZHB LU TR SN ah o7z

BIRRATAF 27 ) —W7E > 2— DAt
Bereflifc BICE, T AZAAEORMZ LTV
Wiz EHRIRKEERN 2 > 2 — Nk i R O 1 <
ARIEWIEE, SHAENIEE, SRS s
DERJFIER, FIREELR, HiEg R RS O
BANK, MBIGAR, FRilEEREFEL2ON0
BRZEK, SGEAREIC Y XOHARMIMIE KIC
IR ML RS2V RV, T, B



SARHESL - (LT T - PR

AR ETRREEE O B I EHEBERI I AR ST
IR LTOEamE T RNA A2 LTz niz. Bl
REICTR ST RIC, B OERZRL, [ELBILH
LEFET

5 A X #

YRR (2005) BALUAIC B 2 K AT O FH
&AM ODZEE. ERTEREIIE AT = 2—X,24(2) :
3-6.

i), (2003) KR FEEAOGIHNFICHIIE 7 T
ADWE AL B, R KR 2 o 2 —
22T, 131149-152.

EREEE (2017) AN - S RIS RAHET RS
2 8 pp.366-376.

VERAE - B (2014) 775 ) BRI RARR. 1
Ji% 26 47 RE R K EERA B S SRS &, 1121 118-
134.

11 (2016) 23 L TPiEC 35135 75 U0
EOPEERHBIEE. TR 27 AR S ) — I
BUSEE T 0y NS, pp.1-23,

B B0k (20172) 5083 - RO M OB D& D
D~ 3825 30 AERID I S VKIS B BE D 25 (b 2 44
B~ R 28 EE R YRS — I BREHEE
Ty M G, pp.10.

B 1R (20176) SROE - il - RIMETHEZ &
NBEIETDIRYL. TR 28 SEER Y F T —
VWHIEBRBHEE 7 0P 7 NS, pp4T7-56.

McGowan,W. D. and Kajiura, M. S. (2009)
Electroreception in the euryhaline stingray, Dasyatis
sabine. Journal of Experimental Biology, 212 :1544-
1552.

B « g — « KN F - H1LEALE (2009 HiiE
ICBIFBYIVRT A O R EHRAAE. BAREKE
Hiftiz > 2—wr5es, 2:71-73.

Miyamoto, Y., Yamada, K., Hatakeyama, K., Hamaguchi,
M. (2017) Temperature-dependent adverse effects of

38

Pl 4 - AASTR L - P e

drifting macroalgae on the survival of Manila clams
in a eutrophic coastal lagoon. Plankton and Benthos
Research, 12 (4):238-247.

T e 5 — - 2R A FH R KA AR L (2014)
FAEMY~ bV IEWGHA. K 24 FFE SRR
IKFER Ttz > 2 — 43, pp.58-63.

AR IE(2000) HIARD Y ¥ I3 ZOBUIRE .
Tzt 5EE, pp.187-190.

FRR R T ) |1 2 LLARAS 8 - N - st (1997)
SRTE « WP K PE R BN SRR A A g 3 S
HRiE DR B B & A AE YA, SRR 9 RIS AR
WK PEER it > 2 —4E3R, pp.205-228.

HrEF T - SRHE < E L% - IH R — - FEAIEHH
(2017) = N I ERRR RN 51 B XTI A
Trichiurus japonicus DEME, HAIKFEF 255,831
34-40.

HAS D IW5ER (2007) SRGEH & Db,
LBz gL, pp.68-69.

TKPE 3 - SR TG R AL HEE RS (2011 3 3E & it
SV 0 N R (e B IR R 2E) s =,
pp.134-145.

Taniuchi, T. and Shimizu, M. (1993) Dental Sexual
Dimorphism and Food Habits in the Stingray Dasyatis
akajei from Tokyo Bay, Japan. Nippon Suisan
Gakkaishi, 59:53-60.

(L1 (2015) gD KU —IVRT A A 7)Vik
OB E — BRAE TEGIER HE
FAS T 74—V R TERLEPRERL. pp.112-
121, SHEE.

L1~ (2018) 58 » FREIC I8 27K EE IR & 7K
BREE. IKEREESAEEE, 41 (A) 1233-236.

V& - B - L - #7775 (2013) rhifg
ICH2% KHEBERORHE THIZPIERIC KD
bR CHNIFUKIDZ L. HANY FAYERE, 67
(2) :182-95.



