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Fish Assemblage Structures and Environmental Conditions of
Small Tidal Creeks in the Urauchi River Mangrove Estuary, Iriomote Island,
Southern Japan

Kusuto Nanjol) . Kouki Kanou? , Masahiro Horinouchi” and Mitsuhiko Sano”

Abstract

Fish assemblage structures and environmental conditions (creek width, water depth, water temperature,
salinity, turbidity, dissolved oxygen, sediment grain size, ignition loss, percentage cover of leaf litter, and
percentage cover of mangrove prop and aerial roots) of small tidal creeks (less than 1.5m width) in the
Urauchi River mangrove estuary, Iriomote Island, Japan, were investigated at low tide in September, 2008.
A total of 4492 individual fishes, most of small body size, comprising 32 species (8 families) were collected
by quantitative sampling (using small hand nets) at 18 tidal creeks. Gobiidae was the most dominant family
in species number and abundance (23 species, 4453 individuals) . Five small-sized gobiids (i. e. Pandaka
lidwilli, Pseudogobius javanicus, Favonigobius reichei, Oligolepis acutipennis and Oxyurichthys cornutus)
were particularly dominant, comprising 92.3 % of the total individual number. In addition, some threatened
species, including Pandaka lidwilli and Butis amboinensis (endangered species) and Taenioides limicola
(vulnerable species), were also collected. Canonical correspondence analysis indicated that the percentage
cover of mangrove prop and aerial roots may be the most important determinant of fish density patterns, the
small tidal creeks with higher root cover harbouring more fishes. These results suggested that the small tidal
creeks served as important microhabitats for small fishes, including some threatened species, during periods

of maximum mangrove exposure (low tides) .
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Fig. 1 Map of the Urauchi River mangrove estuary,
Iriomote Island, Ryukyu Islands, Japan. E,
mangrove forests; @, small tidal creeks (1-
18); M, Okinawa Regional Research Center,
Tokai University (ORRC) .
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Fig. 2 A typical small tidal creek in the Urauchi River mangrove estuary, at low tide.
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Table 1 Environmental conditions in each small tidal creek (1-18) in the Urauchi River mangrove estuary.

Tidal creek
Environment
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
Width (cm) 40 45 100 8 120 30 20 30 25 35 75 45 35 45 60 30 80 80
Depth(cm)* 32 76 172 88 162 26 12 14 24 32 58 16 28 20 26 22 28 22
Water temperature (‘C) 28 28 28 29 29 30 28 30 29 32 30 37 28 29 30 27 31 32
Salinity 8 19 16 12 15 27 27 25 27 29 28 26 30 29 29 6 3l 31
Turbidity (NTU) 54 28 17 23 45 47 28 83 55 71 85 110 26 32 45 93 84 88
Dissolved oxygen (mg/0) 49 42 30 35 31 27 34 30 70 33 27 40 32 47 37 51 44 54
Median grain size (um) 219 207 176 174 216 189 192 223 198 196 189 179 195 201 192 212 200 196
Ignition loss (%) 18 33 41 41 23 195 48 56 36 47 27 29 22 24 25 50 21 1.1
Cover by leaf litter (%) 10 30 15 10 5 5 5 8 10 5 5 7 5 3 10 40 50 3
Cover by mangrove prop and aerial roots (%) 0 3 5 3 5 0 3 2 2 0 1 0 0 2 3 0 0 0
*, average of 5 measurements
61 @
6/ D% (195%) B < &, BHOECIESH
FY 5L, LI~56%OMEATH -7z, Lk 5 4 - —
B AROBIEIETRTOBETSBUT & —
Thold, LEMOBTH, TRMOE 3 | _ N
T Mg 2R L7 g 3 |
-
FED LI £ 2]
TR L BB AR 8 B2 (272 F |
L, ¥ NEIEDOEAE Oxyurichthys spp. 1 1 H
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o), fEARECCTIE 99.1 % (4453 181K) % Lo C 250 1 (b)
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Y, MHUE 16FOET 508 /m?, oMk F
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Tidal creek

Numbers of fish species (a) and individuals (b) in each
small tidal creek (1-18) in the Urauchi River mangrove
estuary.
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Table 2 Number of fish individuals (/1m? collected in each small tidal creek (1-18)

in the Urauchi River mangrove estuary.

Tidal creek

Family Species name (abbreviation)

2 3 4 5 6 7 8

Syngnathidae
Ambassidae
Apogonidae
Pomacentridae

Hippichthys (Hippichthys ) spicifer
Ambassis urotaenia

Apogon amboinensis

Pomacentrus taeniometopon
Terapon jarbua

Butis amboinensis

Terapontidae

Eleotridae
Eleotris acanthopoma (E. aca)
LEleotris melanosoma

Gobiidae Acentrogobius audax (A. aud)

Acentrogobius janthinopterus (4. jan )

Acentrogobius multifasciatus (A. mul)

Acentrogobius moloanus (4. mol)

Acentrogobius pflaumii

Callogobius sp.

Drombus sp.

Eutaeniichthys sp.

Exyrias puntang

Favonigobius reichei (F. rei)

Glossogobius biocellatus (G. bio)

Glossogobius circumspectus

Mangarinus waterousi (M. wat )

Oligolepis acutipennis (O. acu)

Oxyurichthys cornutus (O. cor)

Oxyurichthys ophthalmonema (O. oph)

Oxyurichthys visayanus (O. vis)
Oxyurichthys spp. (O. spp.)
Pandaka lidwilli (P. lid)
Pandaka trimaculata (P. tri)
Pseudogobius javanicus (P. jav)
Taenioides limicola
Yongeichthys criniger (Y. cri)

Soleidae Synaptura marginata

Total no. of individuals (/Im®)
Total no. of species (/1m”)
Sampling area (m?)

37.50 14843  88.00
3.00 3.47 1.80 225 1.50 400 438 4.76
2.0 2.3 5.0 4.0 6.0 1.5 1.6 2.1

0.25

1.83
0.17

0.20

2.00 0.48

0.20

0.25 1.25

0.50 0.40 0.33

1.00
0.44 0.17

2.50 1.78 1.40 0.75 0.33 8.67 0.48

0.20 2.67 4.76

1.90

0.20 200  0.63 0.48

2.00 1.25 0.95

128.89 84.00 163.50 16.83 36.67 58.13 4333
1.78 0.60 0.25

30.50 12.44 3.25 0.17 2733 7.50 54.76

0.25
222

17025 20.67 79.34 7439  109.05

732 %), AF TN Pseudogobius javanicus (558 fH1A,
124 %), 3 F 3 & X \¥ Favonigobius reichei (127
i1k, 28%), / K1) N¥ Oligolepis acutipennis (121
1K, 2.7 %), 71~ L <Y 7 ¥ Oxyurichthys
cornutus G2EK, 12 %) BELEFETHY, Thbs
Tl CHRAERELD 92.3 % % i 3D T\ 7z (Table 2).

%P, AWIETEEREEOL v FU A b THEERAETHR
IBEio~ >y 7u—7aen¥ryYny</ aFyn
¥ Butis amboinensis RHERGEHE T EHO L X7 5 XK
Taenioides limicola 7z ¥ % & T VM AT SRR &
N7z (Table 2). LiiL7z&91, ~vru—7a<%
NERZETROBELLETOH 572,

BEOHER & FORERE
FEICHBLS 2 SO MR EE LI LD X ) BB
FUPHEERIZL TV 2002 WLNITT 5720

2 CCA RN %17 - 72 (Fig. 4). ZOH%, CCAH1
i o> [ A7 1% 0.16 (355-%30.8%) , 45 21l o> [ 45 fif 1%
0.08 (% 45-5160%) T v, H1ihe F2@THED
AT — 8 H B A S N 45 (total inertia) 0524 @
468 %% FJH LTz, FEyTHANVET A POFER, Tl
DOPHIZEDICHERMEEZ LY (518, P=0001; %
21, P=0002), REERFIATH SN 00, %
M CTRIAIND FHOMRIBE X — & B4t
L OMNIEA LB BIRATRRD S 7z,

CCA JEHE M2 B AEDMEZ AL E, HE1D
EOMNZIESZHmo Tl (HFF512~18), A®
NCiZ LM% (EF 5 1~7) BNENENLE L.
AL OF (BHET8~ 1D I1EZ N5 OMICAIE L
7z.

BRESMITOWT, BAENY PVAE TEIOIED
EThHo7-0l, VEE, K, o, BE, BAR
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(number of individuals / 1m?)
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Fig. 4 Canonical correspondence analysis o Ajan M. wat
ordination diagram based on fish species S PN $ e
. . o B
abundances in each small tidal creek O 07 &7
(1-18) in the Urauchi River mangrove A_i:f:' Turb
estuary. Environmental conditions are
represented by vectors: Width, creek — IL ®0. oph
width; Depth, water depth; Temp, : .D_S 0 2 ®0 5w
water temperature; Sal, salinity; Turb, 0. vis
turbidity; Do, dissolved oxygen; G,
median grain size; IL, ignition loss; « 0s
Litter, cover by leaf litter; Root, cover !
by mangrove prop and aerial roots. @, 1o
fish species; [], small tidal creeks (1- T T T T
18) . Species abbreviations are given in -3 -2 -1 0 1 2

Table 2.
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WIRE D 7K T /N Hb LR & FH W CREERIE &2 4T o 720F
Fe T, AHOTFHEAEE L 3L3 A /m® THh >
72 (Robertson and Duke, 1990). F7z, 7 AU #H, *
FT A, F ATV T, VL=V T REDT Y TU—
TIAEICBE T A WFTERE R % £ & ©72 Robertson and
Blaber (1992) 12k % &, = v 7 u— 7HMAHEHOFY
AR BUR B 1L 0.3 ~ 161 fk /m* O FEPH T dH - 72 & 3
HEINTWE. IS OWITERER L ITRER A7 2
72O ERIRIETE Vb 0D, KFEIZE -
TR D= > 78— THOEHIZ b % < OFFEMHIEK
BEWEETERLTWA Z ERH LN R 7.

RAFFECTRE S N7ZHHHD B Hh TiE BRI
B L ORMEREDIZEALZ EOTEY, #h
DT RTNERHE (v 7a—T7 T3 nE, AT
INE, IFIANE, JKRIUNE, Ivel~vy
FNE) THER SN TW B9 BT d EE
BerEOE Pl vy 7ra— 73N ATHAR
E15mm BEO/NITETH ) (EREIEA, 2004), F
72, MONERAFEORED FEH cm 13 & /NUTH
MHEAN O (REIED, KRR T—F) Tho 7.
L7:0%5C, ARFAHOF RIS A8
FLDETH/ARMBEUCL > TRICHHIN TV
EWVRE, ZOX)BAABBREICE ST, HiExr s
T — 7N TEIE DT & A EPT T 5 ERTIC)
FHT 2 ERTELEERYHTOVEDOTH LR
WAH 5. PlzE, KuomEuEEificey 7Z7a—7
DOIAMR - KROB R F X% ERAERBY e LT
WL O, IR~ Y 7 e — T RN Z O
BCHBHHICEE L LT, WoOTHICHEL TfTb
BTN S R BB O L T 5 2 & ATERIC
%%, R, BEEEESRT IV, BENIHES =4
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72 % %% (Crowl, 1989; Sogard and Able, 1994; Sheaves,
2005), HEFET LI L TENLEZMSMZL L
MTEBEPREINS. T2, RIFEIREICIE, KO
LRAELEHIEPOMNEE~BHTL LT, Hi5
BILRIC D B MFE, & 5\ IZMERICEERT T, &K
ZWIFE YIS W H RLCHGET 5 2 L D RRIC R A
9 (Sheridan, 1997; Gibson, 2003). AHECIZEAF T
LBRBTFT=FIEM-> T Wnb oD, FEZDXH %
AUy b ERMIBEICREL TO2TRESD 2. &%
MHBUC L o TED L) BEREFOYN DD, &
SICHIZEZ D TR L T LD 5.

AL TIE, I X o THM TRALEEIZE:
BH BN, CCAMMOMBRICE D L, HFHEOM
RIS RS B RITL T RBE 4t
IR - AR OWETH Y, £ ORI TIAEM -
SR OB BE AT R T SRR B S < 7 B IR
WZhote, IS, v~ v ru—TichERT 5 M
DRRREBRIFEBAr —VTOHFA T — 12
WA RITTERBESM L LT, Kilk (Robertson and
Duke, 1987; Williamson et al., 1994), #JE (Cyrus
and Blaber, 1992; Blaber, 2000; Nagelkerken
et al., 2008), 7K ¥ (Robertson and Duke, 1990;
Laegdsgaard and Johnson, 1995) 7z &3 F S5t
TWBY, I 70—=THANO XY /NS B2EMAr—
VTR, ¥ 7 u—7OROBHEES OIS
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Mo, AFAMIIBNTE, MARIIHEL#T S
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