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Records of two endangered goby species, Gymnogobius cylindricus
and Periophthalmus modestus, from the Tanakagawa tidal flat,

Ise Bay, Mie, Japan

Shun Kawaida' and Taeko Kimura>

Abstract: Two endangered goby species, Gymnogobius cylindricus and Periophthalmus modestus,
were collected in January and October 2020 from a tidal flat located at the mouth of the Tanaka
River along the western coast of Ise Bay, Mie Prefecture, Japan. Since 2005, both species have been
found only on the Kiso Sansen tidal flats, situated in northern Ise Bay, the present records therefore
being an extension of their southern distribution limits in the bay. Gymnogobius cylindricus were
found during low tides on the sand flat, associated with a large number of axiid and/or thalassinid
shrimp burrows, suggesting that the latter were used as a refuge/spawning ground while the flat
was exposed. Periophthalmus modestus, in contrast, inhabited muddy areas surrounded by dense
salt marsh, characterized by abundant food sources, such as crabs, gammaridean amphipods and
polychaetes, and likely lowered predation risks from birds. Many Japanese tidal flats and salt
marshes have been lost due to extensive coastal reclamation, resulting in the loss of estuarine goby
populations, and possible future local extinctions. Ecological data on goby distribution patterns
and abundance, based on both quantitative and qualitative field surveys, are necessary for future

conservation of such habitats.
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Fig. 1 Map of the Tanakagawa tidal flat, Mie, central Japan. Closed circle indicates previously known

habitat of Gymnogobius cylindricus and Periophthalmus modestus (Kiso Sansen); closed star indicates

collection site of present study.
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Fig. 2 Photographs of preserved specimens of
endangered goby species collected on the Tanakagawa
tidal flat, Mie, Japan. (a) Gymnogobius cylindricus
(Fi4490, 40.24 mm SL) and (b) Periophthalmus
modestus (Fi4493,25.78 mm SL).
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Fig. 3 Collection site and a photograph of live specimens of Gymnogobius cylindricus. (a) Sand flat habitat of

G. cylindricus; (b) live G. cylindricus (both photos taken by S. Nakazawa).
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Fig. 4 Collection site and a photograph of a live specimen of Periophthalmus modestus. (a) Small mud flat
habitat within salt marsh of P. modestus; (b) live P. modestus [photo (b) taken by S. Nakazawal].
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Fig. 5 A large individual of Periophthalmus modestus

found in the small mud flat habitat within salt marsh
(photo taken by T. Tokutake).

oW N EREINT-ceh b, AFHEITARME
DERMEM TH BHEENEZSNDH, HAEFE
DEHICOVTITMGN G EZE T 5. KR
THiE I daT e AL O R, £+
HreEHLTWAST M5 NT WS (Baeck et al.,
2008; Tue et al., 2014). HHJI|FETEZIV &R E
DM DI TREKDE, EHERNTF
T =DK% < (Kawaida et al., 2013), =
fz, AT (FOIXLVE) REHE (1Y
aVILYVIE), 2B (M) OfiREEZn»
EHRAH 2 (JIFHE, REEXET—X). TOKI7%
EMIEHIC B2 88 R HOFEES, HP)ITE
DFENCEAFEDHEFHCBE 59 5 REEN D 5.

AR, WO TR, #EELHZEDRMIEIC
Ko, FHOmMETEEMICHEDIL TS, 34
BOTEEZDOHINTIEEL, 1945 £ 5 2000 4F
ETOMICHKI 50% OFEMHEELIEEN S (K
[, 2005). FBIKFETSFINERIENE
DX IENEEHOE Bz N, FAD S8R0
Tedict, TROBEMmMNERMEENEENS. Lk
DEIIC, FEIWNBETFIryafPRAFTETY
HOBENICHELTW RS, InbiEEOER
WS U7z BRBE SR (K", By, lgEke) %
EEMICHSMILTWZ LR ETHAS. %
7z, FENBIZDWTIE, D) Rzl lzd DX
AR T =)V SN B KIZT OIOIBE T, 2)

EHROEDICTIV 2L {ETIRD 20 cm LL_EHE
HLTWAZE, 3) BEXREDND S DN
BEEGAT, MEFOMASAT L 722 Ik ED MM
fmih, 4) f & 22/ NURRFSZBHN 9 87
fELTWAB T L, 5 ZHEIIT A AR 2 1F
D, BHET S0, RO ZINE T X% TEO I,
BEWDRETHLTEMERHEINTED, HEERE
W22 DERZESTWVS (ZHIEH, 2006;
=R, 2015). R, HEMHEHIETEORTE
BEOBEBOWIGFNICIER SN 3728, #EREHRE
DB 232 TV, HAJITFEICBNTE, 2021
S PO LERLE B O UWE THENHE->TED,
SHBOTHINTFEEMOLE BRI E R RIFT L
MENES, HEERASTZ2END . 5H5T
i RO R OB 2R T A DI T,
W& 720 Tial, TROWMIEFD MmN %
T4 —)VRIAE R IEIRE DN RDENS.

AU HID, FHIRAEREBE SR I
FYIWNCOEAERBEL TV W, Fz, il
HEHRITIE FENE RIS BT A 5 HCO iR 5
=72V &6, =EEBEEYIEOILATE
—f X, EARERRICBRLUTHEEZK>TWEE
Wz iz, HUHRESRSTIEADEGIHEICIE,
JFRRNARICOW TR I RA Y R ewiziZniz, &%
RICELSBILHL EF B, ABFZEO—#1Z, HAY
R R A I BB 4 7L (19K15896) 35
S OFEARNIZE C (20K06205) I X>THfELIz. T
IO Tl EZ £ T

51 A X ®

Baeck, G.W., Takita, T. and Yoon, Y.H. (2008)
Lifestyle of Korean mudskipper Periophthalmus
magnuspinnatus with reference to a congeneric species
Periophthalmus modestus. Ichthyological Research,
55: 43-52.

MOFIEA] (1996) RENE. IKEITHE T HARD D
IR AR KA AN B9 B Ak kL (D J. pp. 136
141. HAKPEE IR T 2.

Henmi, Y., Eguchi, K., Inui, R., Nakajima, J., Onikura,
N. and Itani, G. (2018) Field survey and resin casting
of Gymnogobius macrognathos spawning nests

in the Tatara River, Fukuoka Prefecture, Japan.



=HRHEP)ITRICE T 2 N ENEB X UF )b EORER R

Ichthyological Research, 65: 168—171.

HAFmE 2019 FeoNt. HIBFREE [ HADGK
fal. p. 398, 1Lk At

welgn « METE « TS - st « SRy - R
THIE (2007) PHEATEIC 35U B I G AR T2 LN
BORRERER. SRAMERE, 54: 242-243.

welER < /NUEZE (2014) A - PUIE « FLNOFIT
ENCAEIET B EH. FOBAMERE, 61: 105-109.

BREEA (2015) Ly RTF—27w 7 2014 —HADEH
DFETNDDH BB LAY — 4 FUK-BOKFEE. &
S8V, 414p.

BREEE (2021) 2020 FFEEE=XY 27 YA L 1000 f% -
TR ARG S REAREA ARG R ALY
LR 22—, 186p.

AARE RS « /N ith 7 - o] B (2000) BRETIE NTE O
TREO LM ET O fBZAMEGE, 47
115-129.

Kawaida, S., Kimura, T. and Toyohara, H. (2013) Habitat
segregation of two dotillid crabs Scopimera globosa
and Ilyoplax pusilla in relation to their cellulase
activity on a marsh-dominated estuarine tidal flat in
central Japan. Journal of Experimental Marine Biology
and Ecology, 449: 93-99.

AR < AT 7« HEF5—18 (20200 FENE.
AR 2« IUARE 7« HEF5 — B [ RS
P AHIGEIC T Z < m BB W EADEE S
DIzH . p. 109. FENLER AR B RS YA

KRB — « RF D1 (1999) =135 KU HHEATE T
FIEIC B 27V Rimt DG R, HANY RA
Pk, 54 44-56.

Kinoshita, K. (2002) Burrow structure of the mud
shrimp Upogebia major (Decapoda: Thalassinidea:
Upogebiidae). Journal of Crustacean Biology, 22: 474—
480.

LR « TTEP I « Al « PPtk (2021) BT
ENBICIE R SN iR L e TR O
R REGRERSENIITRS, 17: 1-17.

—HIL (2015) 6 YUK - BOKMEH. = HIELRMOKRE
A E D IEHEER S [ —FHEIRL Yy R —2 7w
2015 —=HIROHMHMDBZNDH B EF LW —1.
pp- 93-118. ExHHE L.

HGeR (2013) fXAMERN. IR AR T HAE f
FARER REOIAE. 25 3 il pp. 16-27. HfERE
ik Z.

KBz E PR S FE A - KB E PR e 2 > & — (2008)
RHNZE YL S -OTRZEZX% T

et s, AR RE, 159p.

2R - JH 2 FACHS - NP3 (2006) BB BLER
Hriiic BT 5 M €N Periophthalmus modestus
ONERD OBGEERREHEFD B, BXUERIC
B TR BRBRICDWT. FUBAHERS, 53: 159-165.

ECHAI (2005) =B OHIGER B OHER — T -
RGN OB LI —, B AR AL,
50: 231-238.

Sato, M. (2010) Anthropogenic decline of the peculiar
fauna of estuarine mudflats in Japan. Plankton and
Benthos Research, 5: 202-213.

HEREZE (2003) HAEGAWETONENE. BREEHANR
BREG SR B A AR [ GT » HARDHE DB Z N
DHZDWEEYL y RT—2T w7 4 K - Bk
¥, pp. 209-210. HIAEREEWIZE 22—

SARZET AR — AR D - R4 T 2 R EE 81(2013)
TEAEYERE AR 7w 7 2E R (bR Z R
Q). FREIFERIE SR N HAE B R AR A,
269p.

PANAT L« S EHD - BTN - e - TP -
Hai— (2006) #ujg fa il LNEDIERE, 4=
BRUBEC M. HAREY P2 22, ol
125-134.

Tue, N.T., Hamaoka, H., Quy, T.D., Nhuan, M.T., Sogabe,
A.,Nam, N.T. and Omori, K. (2014) Dual isotope study
of food sources of a fish assemblage in the Red River
mangrove ecosystem, Vietnam. Hydrobiologia, 733;
71-83.

HEARET- « AR5 (2017) = IR ITHEIC BT
2 E ARG MEAR B Terschellingia longicaudata O
AR BEIRE L L EREE. HARNY PR, 72:
39-47.



