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Larval and Juvenile Fish Communities and Morphodynamic
Habitat Conditions in an Open Sandy Shore at
Fukiagehama, Southern Kyushu Island, Japan

Meiko Kato', Yusuke Suda®, Kusuto Nanjo®

Abstract : The community structures of larval and juvenile surf zone fishes collected from three research
sites with different morphodynamic beach types (Kaminokawa: reflective type, Kyoden: intermediate type,
Beach park: dissipative type) were investigated at Fukiagehama Beach, Kagoshima Prefecture, southern
Kyushu Island from May 2013 to July 2014. Fishes were collected by small experimental beach seine made of
1x1 mm-meshed knotless net (5.5 m width, 1.5 m deep, 3 m-long fish bag) in the surf zone. Environmental
conditions such as beach profile, water quality, sand particle size and surf zone water movement were
observed concurrently with fish sampling. A total of 1,343 individuals from 28 families and more than 38
species were captured. Slightly larger number of species and abundance were observed at intermediate and
dissipative sites compared with reflective site. Bottom fishes such as Matsubaraea fusiformis, Paralichthys
olivaceus and Tarphops oligolepis dominated intermediate and dissipative sites with smaller wave actions,
whereas the reef fishes such as Pempheris schwenkii and Girella sp. dominated reflective site with harsh sea
water movement. The results of the study suggests the geomorphological diversities due to morphodynamics
affects the surf zone fish communities. Much consideration should be paid to geomorphological habitat
diversities at coastal protection and conservation projects as construction of artificial structures and beach
nourishment.
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A, BEAOBABIE T bFHTH B, OB CaEbE, REAELAHORERT-
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Table 1 Summary table of the research occasions

130'1000" 130°20000" E Date Time Site Neap-Spring cycle  Tidal phase

N = Ichiki- Kushlkmo 2013 May-20 1155-1235 Kyoden Neap to Spring Ebb

St e May-21  1250-1320 Kaminokawa Neap to Spring Ebb

At | DL May-22  1320-1400 Beach park Neap to Spring Ebb
— Kaminokawa- May-24  0745-0820 Kaminokawa Spring Ebb

R, May-25  0840-0930 Beach park Spring Ebb

i . f May-26  0900-0930 Kyoden Spring Ebb

/ snsum Oct-17  0910-0940 Kaminokawa Neap to Spring Ebb

Kafiiokaws J pENlNSULA Oct-18 0910-0940 Beach park Neap to Spring Ebb

site / e Oct-19 1130-1230 Kyoden Neap to Spring Ebb

| Hioki - Oct-21 1020-1050 Kaminokawa Spring Ebb

Kyoden site Bl Oct-22  1010-1050 Beach park Spring Ebb

31°30'00" - & T 2014 Apr-14 0910-1150 Kyoden Neap to Spring Ebb
Beach Parksite « @ ; Apr-15 0930-1210 Beach park Neap to Spring Ebb

g Apr-16 0950-1130 Kaminokawa Neap to Spring Ebb

¢ \L gsr;?segawa May-21  1210-1300 Beach park Neap to Spring Ebb
& e May-22 1020-1100 Kaminokawa Neap to Spring Flood
S Minami-satsuma C’W{ Skm May-23  1020-1210 Kyoden Neap to Spring Flood

T T July-30  0930-1230 Kaminokawa Neap to Spring Ebb

Fig.1 Map of Fukiagehama Beach. July-31  1130-1310 Beach park Neap to Spring Ebb
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sinker

Fig. 2 Hand-made GPS-equipped float for surf water
movement observation.
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ZEELTCHW (Fig. 3)o ZO#A%ZKE03 mith g0
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1Y, BAPERTERL ho HETRT Lz, 201,
BEREIVYARZAZHCT, BHPLEPLR—VFETO
PRE & S A EH L 7,

il 11 8

Fig. 3 Handy dye (food red) diffusion device for surf
water movement observation. An angling bait
basket with a non-woven tea bag containing
food-red was shaken by hand in the water to
diffuse dye by researcher-A. The distal margin
of colored sea water was marked every 10
seconds by researcher-B. The distance and
geographical direction from the center were
recorded by a measuring tape and a compass,
respectively.

FHEAOREICIE, ZEEVHRT HMREIFRIB LD
FI%E L7z 5 mBOFFIROPNEYF—T 2y b (FhurIy
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s

weighted ground rope

Fig. 4 Small beach seine for larval and juvenile fish
sampling. Five 30m-tows with every 10m interval
were replicated in shore parallel direction at the
depth of 0.8m for 2013 and 0.8m and 0.3m for
2014.
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Fig. 5 Beach profiles at three research sites in April

2014. Positions of high and low water shorelines
(HWSL, LWSL).
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N May 2014 May 2014
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Reflective i Intermediate
H s
25m i 25m
A —
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130.3299 130.3309 130.3078 130.3088
July 2014 July 2014
— 31.4379
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25m 1 25m
— 3] 1
T 31.4369 . ~— E
130.3298 130.3308 130.2765 130.2775

Fig. 6 Surf water movement at the depth of 0.8 m traced by

GPS-equipped float for May 2014 research (above) and
July 2014 research (below). Three trials (open circle:
1st, cross: 2nd, open triangle: 3rd) were conducted.
Dotted lines indicate approximate shorelines at the
observation.
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Fig. 7 Polar graphs for surf water movement at the
position of the depth of 0.3m observed by dye
diffusion experiment in April 2014 and May 2014.
Three trials (open circle: 1st, cross: 2nd, open
triangle: 3rd) were conducted.



126

Fig. 71, 7KiR0.3 mith M TORR OIHSEERIC & 5 G
DUEIREZBIEE S S 7R LD DOTH %, RO
BRLEEEOORICES, 100 0FESE SOy b
L, TOMEMTRHAL, REETR/ALARCEE, #E
AR /2o THO LD S PESmBRNICE T4 &,
b 2 54 7L 5 ERBERNGD Lol —T7,
EORZEICHNER R o728, SHEIIREHEEEI R D
<, mATI00H#£I2132 miE L7z, HREEDOEKD
BEEEICLVELZY, MEOHEMNZHE ZRTHED
HoNTH, BAEHBIZEML 72,

GPS7 u— b G OIHIC X 2B OKE, RFHET

IEE, ZHH, Bk

&, AR T PR A EEER) % 4R ) BT 720,
BRI RIE, o7 —77, R EHA TR
Loodb—gha~E 8 EEPRE S i,

AL

SREME L ELC, EEAEHIISEIN/12H28%138
FELL LA 5 7 51,343 D AEE DRI 7z (Table 2),
EEHBIIR/NT33 mm (7 %77 Takifugu niphobles) 7>
5K T2009mm (7 9w ¥ /) ¥ % Paraplagusia
Japonica) \ZH o 7275 KFi3 5 ~25 mmBEDBEIETH -
72 SEEFMICH B L VER (Gobiidae) (6%) 25§ b

Table 2 List of the larval and juvenile fishes collected at Fukiagehama Beach during whole research
period from May 2013 to July 2014. Total length, number of species, seasonal occurrence,
developmental stage and biogeography and their community traits are indicated. Ref:
reflective site (Kaminokawa), Int: intermediate site (Kyoden), Dis: dissipative site (Beach Park),
Sp: spring, Sm: summer, Au: autumn, L: larval stage, J: juvenile stage, Y: young stage

Family Species TL mm Number of individuals Season Stage Bioge(;;
Ref Int Dis Total Sp Sm Au graphy’ )

Elopidae Elopidae sp. 34.2-46.2 1 1 1 3 X X L 1-3-9
Albulidae Albulidae sp. 46.2 1 1 X L 1-3-9
Clupeidae Spratelloides gracilis 8.6-19.3 11 1 12 X L-J 1-3-5
Clupeidae Sardinella zunasi 12.7-14.6 3 3 L-J 1-3-2
Clupeidae Clupeidae sp. 9.9-19.0 2 13 15 X L-J
Engraulidae Engraulis japonica 7.8-25.1 4 52 2 58 X X L-J 1-3-5
Plecoglossidae Plecoglossus altivelis altivelis 51.8 1 1 X I 2-2-1
Synodontidae Synodontidae sp. 4.8-8.9 3 3 6 X L 1-2-10
Syngnathidae Syngnathus schlegeli 185.6 1 1 Y 1-1-4
Mugilidae Mugil cephalus cephalus 3.6-37.3 2 8 9 19 X L-J 1-1-4
Atherinidae Hypoatherina valenciennei 12.2-91.9 2 2 4 X LY 1-3-5
Triglidae Chelidonichthys spinosus 149-31.6 1 2 3 X L-J 1-2-10
Platycephalidae  Platycephalidae sp. 7.2-11.7 2 1 3 X X L-J 1-2-7
Lateolabracidae  Lateolabrax latus 12.6-93.0 16 23 25 64 X L-Y 1-1-6
Scombropidae Scombrops boops 16.4-314 9 5 3 17 X LY 1-1-12
Gerreidae Gerres equulus 3.4-12.3 91 22 113 X L] 1-2-7
Sparidae Rhabdosargus sarba 10.6-16.0 9 3 7 19 X L-J 1-1-4
Sparidae Acanthopagrus schlegelii 9.3-24.4 76 16 70 162 L-J 1-1-4
Sciaenidae Nibea mitsukurii 54 I 1 L 1-2-7
Sillaginidae Sillago japonica 5.8-112.2 32 58 92 182 X LY 1-2-7
Mullidae Mullidae sp. 5.2-45.24 6 6 LJ  1-2-10
Pempheridae Pempheris schwenkii 3.9-6.8 6 6 X L-J 1-1-6
Cheilodactylidae ~ Goniistius zonatus 48.4 1 1 X J 1-1-6
Kyphosidae Kyphosidae sp. 9.4-9.9 2 2 X L 1-1-6
Girellidae Girellidae sp. 16.4-20.4 6 6 X L-J 1-1-6
Percophidae ' Matsubaraea fusiformis 11.3-65.9 3 4 7 X L-J 1-2-7
Blenniidae Blenniidae sp. 3.5-17.3 3 1 4 x X L-J 1-1-6
Gobiidae Sicyopterus japonicus 29.3-34.4 13 13 X I 2-2-3
Gobiidae Gymnogobius petschiliensis 12.2-353 4 24 53 81 X X L-J
Gobiidae Gymnogobius urataenia 15.1-22.0 1 1 2 x L-J
Gobiidae Acanthogobius flavimanus 4.5-62.9 37 14 51 X X LY 1-2-5
Gobiidae Favonigobius gymnauchen 34.1-59.5 11 11 X Iy 1-2-5
Gobiidae Gobiidae sp. 5.2-22.0 65 189 44 298 X X X L-Y
Paralichthyidae  Paralichthys olivaceus 68.1-101.4 7 7 X LY 1-2-10
Paralichthyidae  Tarphops oligolepis 15.3-87.9 5 14 19 X LY 1-2-10
Cynoglossidae Paraplagusia japonica 60.2-200.9 4 3 7 x X 1Y 1-2-7
Tetraodontidac  Takifigu niphobles 3.3-95.2 92 2 8 102 X X X LY 1-2-10

unidentified 7 10 16 33

Total number of individuals 500 416 427 1343

Total number of species 28 20 27 38 25 17 11

Number of individuals/100m 476.0 3960 406.5

Simpson species diversity index (1-D) 0.89 0.83 0.89 0.92

Shannon-Wiener species diversity index (H") 2.55 2.24 2.65 2.87
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T, 2013465 A 10 Ohi#iks, 20144E5 AL 7 Aok
P08 mith s, WHEEICHVTIE, 20134E5 A L10A o
#IEF, 10 H OXK#EF, 20144 7 B OKIE0S mHLTIZB W,
WiRY £ THICEEESHR S NIz (Table 3),

R EEOLRER, SimpsonD L HEHRK (1-D)
T130.8~09, Shannon-Wiener®Z#ERM (H') Tid22
~29THY, 354 THDOENIINEH 572, Bray-Curtis
DOEPEZTIILA T 9 X5 -5 O#EE, HUE0%T
X5 & hpEal (Int) L&BE (Dis) OEUEIFEWE
EWbh o7z (Fig 8).

Wiy 4 7L OTRBEMN EAFHMATEORE % Table

HT7FE, FRHICRL - TEAPOMMED B L,
FHipcAB L, FF (48, 5H) »°258, EF (7H)
AI7HE, Fk3F (10A) HPUET, FFD2OREHIT TR
B U7z, AEINE S N30V TEYE2 5

4IZERH LIz BE, EAEREE BEoSEIzE3y 4
THOBWZENEZIEHE I o7 L L, TEHERK
THDBE, REEMID2 54 T7EEHLPIRE 572,

W YINT b5 FR (Matsubaraea fusiformis), A I 7 & T,

Table 3 Results of the statistical tests for species richness and abundance
among three morphodynamic beach types. Values are sum of five
replicate samplings at each research occasion. Ref: reflective site
(Kaminokawa), Int: intermediate site (Kyoden), Dis: dissipative site
(Beach Park), ANOVA: one-way Analysis of Variance, K-W test:
Kruskal-Wallis test, M-U test: Mann-Whitney U-test, t-test; Student's
t-test

Number of species

Date Location Ref Int Dis Tests
13-May 0.8 m Midcycle 12 1 7 K-W test: y%=10.39, p=0.006
0.8 m Spring 8 4 4 K-W test: y2,=1.087, p=0.581
13-Oct 0.8 m Midcycle 2 21 M-U test: U=25.0,p=0.008
0.8 m Spring 4 15 15 K-W test: y%=4.200, p=0.122
14-Apr 03m 25 12 21 ANOVA:F,,=1.663, p=0.231 20.
0.8 m 27 29 25 ANOVA:F,,,=0.145, p=0.866
14-May  03m 8 11 4 K-W test: x%=3.228, p=0.199 -
0.8 m 12 11 M-Utest: U=0.5,p=0.011 "g' 40
14-July 0.3m 23 24 M-Utest: U=15.5,p=0.502 E
0.8 m 34 13 t-test: 14594=4.501, p=0.008 B ol L1
2]
Number of individuals g
Date Location Ref Int Dis Tests (i 80 ]
13-May 0.8 m Midcycle 71 1 12 K-Wtest: X22=7.491, p=0.024 ©
0.8 m Spring 37 4 4 K-W test: y25=0.827, p=0.661 @ 100
13-Oct 0.8 m Mi(?cycle 2 97  t-test: t3=2.2786, p=0.024 Ref Int Dis
0.8 m Spring 4 70 32 K-Wtest: y»=7.122, p=0.028
14-Apr 03m 75 117 69 ANOVA: F,1,=0.350, p=0.771 Fig. 8 Similarity dendrogram for larval
0.8m 110 147 120 ANOVA:F,1,=0.186, p=0.833 and juvenile fish communities at
14May  03m 10 61 6 K-Wtesty=2931,p=0231 fhree research sites using Bray-
08m 16 20 ANOVA:F,2=0.751, p=0.493 the species comslgosition data. Ref:
14-July 03 m 70 47  t-test: 15=-0.497, p=0.633 reflective site, Int: intermediate
0.8m 121 20 M-U test: U=0.5,p=0.011 site, Dis: dissipative site.
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T T ATV A g KA AU RR &SRB 22T I B
L7 ZRICMATCHBEBETIZY I X (Paralichthys
olivaceus), BREH Tl A/\¥ (Favonigobius japonica)
SHBELe —F, BRI R o703 FINF VR
(Pempheris schwenkii), % 71 7 N%" 4 (Gonistius zonatus)
A AX3IE (Kyphosus sp.) XY FIE (Girella sp.) 13X
FRZFIZHBIL, 7377 DEL bAKTH o/, ZD
9 GWIES A T TEIHERN REOMIL, eI AXFR
YUFAOL)ITHNEICH L BEREORABEIZSTO
gy 4 7ITHHL 72,

£ =

V=TV = VICERT AW, BEARETE, £
A5, RETR LR S @B A BREICH P TRE - T
Wl bw ) i, ARERESRIZLIZChETOVL
DOPOBETHHE XN TWBEPD, AFEOZHEDL R
ZFOEMERL TV, TREEHECIEI b o7, %
DML LT, ABIRIHRE L-AEOBHERE B
FRECHATNHONMATH - BB 5N,
F—7 = VICHBT AAEICE, A 2FATY, =T
U, YaX¥R, BIRREDLHICWIRSY 4TI LB
WRaHNS — v ERTAENCLYY, 20X nffE
Tdh o THFAMP AL RE /N E I AT & %
5729, ERTHICHBIONE LG8y — Y HPREHE
NTVLPo72DTEZVWrEEZLONS, ERKEER

kg, RSRev7IhEny—7y—raEofaR
KFH LT ZENTH o2 e h Y, FHAaHO
=7 V—EEOSME, WLV LAEOEDE
RICEET 2 MBIEHICRESEELZ T 0o,d Lk
Vi,

—7, BHBRRDES 4 TICE2BVWHPHBETHH, K
SIECITERE AU, PR L BHE CIEAEAE
Lo TEHOT SNz, RETEIMEORNIRERIE ASED
REHC & Y RE CHBELESND 2007, BKIAREEI %
5o MROARE S, HEOHOEE LIFICEIBED
BETETZEPTE, EMEOMZINTA P THHEER
AL B O R WHE AR A MR TEP o 720
COLI)BBUCEELR, BEEBOREESEZLLLT
ZFTidal, EIRERBEOEENDEMN & NI
THEEZLND, BIZIE, 20134E5 AORETE, H L
A BRETHAHTIAFT VA PHERI L RBETIIES L
oDl LT, REHRTERESA R P o7, T2, 2013
FI0F AT, FEBERBEEICES Lz aF R
BHETELTPLIRESNEP o, ZOMIZH, £
A AZBELT, YNTIIFR, XIvxTY, b
ANE, SR, TIRTVAL, 7av3 ) vy REDK
HERAEERFHEIIEER L 2d o7z, TRICHLT, K
BRI FING VR, §HINTA, AVFREEK
AEL IBENY 2 REIGEIE L2 BN AENS b o 1.

AR R BREEA S BB R BRI o THEE, EHK
TR, SRMEREDPEE o TV WS EIE, AR

Table 4 Summary of the relationships between environmental conditions and larval and
juvenile fish communities in an open sandy shore at Fukiagehama Beach

Reflective Intermediate Dissipative
Beach slope Steep Gentiz:;;l; (;::/wus Gentle
Geomorphology ~ Sand particles Coarse Fine Fine
‘Water movement Small Large Large
Turbidity Sporadically high Low Low

Species richness
Abundance
Species diversity
Mode of life

Common species

Not clear difference but slightly lower values at reflective site
Not clear difference but slightly lower values at reflective site
Not clear difference but slightly lower values at reflective site

Reef fish

Bottom fish Bottom fish

L. latus S. japonica A. schlegelli

Ichthyofauna
Representative species P. schwenkii M. fusiformis M. fusiformis
G. zonatus G. petschiliens G. petschiliens
Kyphosis sp. P. olivaceus F. gymnauchen
Girella sp. T. oligolepis T. oligolepis

T. niphobles

P. japonica P. japonica
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