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Fig. 1. Location of fish fauna survey points (P1-P17) around Osaki-Kami
Shima Island, from May 2007 to March 2008. Circles (N = 9) and
squares (N = 5) indicate survey points for sampling by line fishing
and for underwater observation by snorkeling, respectively. Survey
months are indicated in parentheses. For locations of the island in
Aki Nada, Seto Inland Sea, see Fig. 2.
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Fig. 2. Location of fish fauna survey points in Aki Nada, from May to July
2007. Plots indicate survey points for sampling by line fishing (N =
26). Squares encompassing 2-4 survey points indicate survey zones.
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Table 1. Estimation of the minimum worker requirement (MWR) calculated from the catch ratio of potential fish
targets, based on the year-round survey data. All sites are located on Osaki-kami-jima Island, where the
year-round bimonthly survey was conducted during May 2007 - March 2008. Data of July are used for
the calculation because of the stable environmental condition; low water temperature condition occurred
in earlier months (Jan-May; see results) and temporalily appearances of migrating fishes (e.g.,
Oplegnathus fasciatus, Petroscirtes breviceps, Siganus fuscescens) occurred in later months (Sep-Nov),
which may lead under- or over-estimation of caliculated values, respectively.

Data of July Uncaught Mean catch ratio**
Workers Catch Species species*® N MWR

Site (a) (b) (c) (bt+c) (d) (1/d)
Southern coast

P3 10 9 8 17 0.178 5.6
P5 11 9 6 15 0.170 5.9
P6 11 11 7 18 0.197 5.1
Northern coast

P8 11 9 4 13 0.105 9.5
P9-2 9 9 7 16 0.167 6.0
P11 7 10 6 16 0.170 5.9

*The values indicate potential target species that recorded in the other months at the same sites, except for seasonally migrated pelagic fishes.
**Mean catch ratio (d) indicates mean value of the ratio of workers (a) caught the target species. The ratio of uncaught species is treated as 0.
For example, of 10 workers at P3 on July, 5 caught Halichoeres tenuispinnus, while no one succeeded to catch Hexagrammos agrammus that
caught in subsequent months at the survey point. Then, the catch ratio become 0.5 and 0, respectively. As a mean value of the ratio for 17 fish
species, “0.178” is calculated for P3. If each fish species is caught only by one worker, MWR will be close to (a) {mean catch ratio ~ 1/(a)}. In
contrast, if any of all recorded fish species were caught by every workers, MWR would be close to 1.

Cumulative species number
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Sampling efforts (elapsed time; min)

. Change of recorded fish species relating

with duration of the line fishing effort. Data
of the same survey point are connected
with lines. Survey point codes are shown
beside lines (for locations see Figs. 1 and
2). Data of survey points with over 60 min
fishing efforts (70-100 min, N = 8) are
shown. Data were taken during July 13-21,
2007, with 7-11 workers. Clamworms or
krill were used as baits, and small sized
bent fishing hooks (gap width 3-5 mm)
were set near bottom of the water column
nearby the pier. Increment of the recorded
species number gradually became slower
according to elapsed time, and data seemed
to reach threshold values at around 60 min.
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Table 2. Shallow water fishes found around Osaki-kami-jima Island recorded by bi-monthly fishing survey and by
supplementary underwater observation. Each fishing survey was basically conducted by around 10
workers for 60 min. Three and 2-5 survey points were set up on southern coast and northern coast of the
island in each survey month, respectively (for location, see Fig. 1). Circles and triangles indicate fishes
recorded by catch and only by underwater observation, respectively. Solid and open symbols indicate
data of southern coast (P3, P5, P6 and P14) and northern coast (the others), respectively.

2007 2008
May 17-18  July 20-21  Sep 13-14  Nov 15-16 ~ Jan 17-18  Mar 17-18
Water temperature (°C)  15.1-16.2 21.8-23.2 25.5-27.1 20.4-21.4 12.7-13.6 11.1-11.4
Salinity  31.4-32.2 31.3-32.3 32.0-32.6 31.7-32.4 31.3-32.2 31.3-32.1

DO (mg/L)  No data 7.3-9.2 7.2-8.8 6.6-7.6 9.3-9.9 9.8-10.2
Sum of workers 81 80 35 105 72 78
Sum of survey points 7 8 5 7 6 7
Total catch individuals 164 292 192 338 218 65

Siluriformes +~ X H
Plotosidae 7> X 1 £}
Plotosus lineatus T > X A A
Gasterosteiformes 77 F H
Syngnathidae 3 7 27 4+ £}
Syngnathus schlegeli 3727 F A
Mugiliformes 7 H
Mugilidae X 7 F}
Mugil cephalus cephalus K Z A
Beloniformes %7 H
Hemiramphidae ¥ = 1) £}
Hyporhamphus sajori % 31) paN
Scorpaeniformes 77 4 = H
Scorpaenidae 7 4 71 1 TF}

Sebastiscus marmoratus 77 T [ ] [ 2N [ J [ ] [ J ([ @]
Sebastes inermis A 73)v [ 1) [ l@] AV N O [ @) [
Sebastes hubbsi 3T A AIN)b @]

Sebastes pachycephalus chalcogrammus 7 751 7F 57V 4 [ ]

Sebastes pachycephalus nudus %7 T 57V A @)
Tetrarogidae />4 2 LE}

Hypodytes rubripinnis /N7 3¥ [ l@) [ l@] O [ l@) [ @) [
Hexagrammidae 7 1 7 A F}

Hexagrammos otakii 7 A F * [ @) O

Hexagrammos agrammus 7 3 A ([ @] [ @] JAV/N O O O
Cottidae 7 ¥ 71 F¢

Pseudoblennius cottoides 7T ¥ O Oa O [ J

Pseudoblennius percoides 7 )/ N [ ] [ J

Perciformes A X % H
Serranidae /% £}

Epinephelus akaara 3 Y /\% [ ]
Carangidae 7 2

Trachurus japonicus X7 3 [ 1@) O
Sparidae ¥ 1 F}

Acanthopagrus schlegelii 7 1 % A Oa A O

Pagrus major <% 4 [ J [ ] O O O
Sillaginidae ¥ A%}

Sillago japonica < 11 F A O
Embiotocidae 7 3 ¥ ) T}

Ditrema temmincki 77 3 % F T O O O @O

Neoditrema ransonneti  + % % F T A
Pomacentridae A A % 5 1 F}

Chromis notata notata A X * 5 A [ @] [ 1@) [ J [ J

Abudefduf vaigiensis  + Y ¥ v F v A AN
Oplegnathidae 1 > " 1 £t

Oplegnathus fasciatus 1 > % A O AN

Girellidae # ¥ %t
Girella punctata X ¥ O [ ] A [ @] [ J
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2007 2008
May 17-18  July 20-21 Sep 13-14  Nov 15-16  Jan 17-18  Mar 17-18

Labridae <X 7 #f
Semicossyphus reticulatus 217 % 4 [ @] A @O [ J
Pseudolabrus sieboldi 734 ) NXF [ @] [ 1@) O [ 1@) O [ 1)
Halichoeres poecilopterus % 2.7+ [} O O [ O]
Halichoeres tenuispinnus 7 ¥ XF [ @) [ 1®) [ @) [ @]
Stichaeidae & 7 L7 2 F}
Dictyosoma burgeri 5 A F ¥ ¥ 2R @] O
Pinguipedidae b 7 F A%}
Parapercis sexfasciata 7 7 77 s 7 F A AN O [ 1®) [ @)
Tripterygiidae ~\ ¥ ¥ > R F}
Enneapterygius etheostomus Y ¥ 2K A
Blenniidae 1 vV % > K F}
Parablennius yatabei 14 ) ¥ 2 R O
Omobranchus elegans F\7] AN
Petroscirtes breviceps =37 ¥ 2K
Callinonymidae * X v RF}
Repomucenus ornatipinnis & & X X 1) O
Repomucenus beniteguri M ¥ X X 1) O
Gobiidae /N ¥F}
Chaenogobius annularis 7 TNt JAV'N
Chaenogobius gulosus KT X O

|

Sagamia geneionema Y ENEY O
Acanthogobius flavimanus <~ /Nt
Pterogobius elapoides 3 X /\1) ([ @] [ @] @O
Pterogobius zonoleucus F % 77 A
Istigobius hoshinonis 3 J NE [ 1@) [ @)
Cryptocentrus filifer 4 b ¥ ¥
Favonigobius gymnauchen & A\t Oa
Tridentiger trigonocephalus 7 51 4 ¥ 3 N¥ O AN

Siganidae 7 1 TR}
Siganus fuscescens 7 A T [ ]

Scombridae 17 E}
Scomber japonicus <IN o

Pleuronectiformes 7 L A H

Pleuronectidae 77 L 1 #

Pleuronectes yokohamae <371 A O O
Tetraodontiformes 7 7 H

Monacanthidae 77 7 /N F Rk
Rudarius ercodes 7 I A/NF A YaV'N AN
Thamnaconus modestus 77X/ 7 INF [ @) [ O] [l
Stephanolepis cirrhifer 7177 /N A @O

Tetraodontidae 7 7 %}
Takifugu pardalis 77> 7 7 [ @) O A
Takifugu poecilonotus 1E ¥ 7 7 [ ] [ 1®) ([
Takifugu niphobles 7% 7 7 [ 1S [ ]S @O

Number of species 24 33 34

OO
[OXON 2
(OXe)

> D>

[ _®} ()} [ ®)}

=N J

32 23

LCHoaBE s L TwAEEZ LT EHNTE S,
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LAERL, BIFRT S EGEDIHERR SN TOABAKELS VM LTHHMOENT WS, WA N5 K
WCEMS NN, SBARE 2 LRI, Zh2NfilfEs L OB L 28HOmEE Y 2/ —
) v 7B LU SCUBA 2 & 2 KBIZE (fift, 1962), SCUBA I £ 2 iEKEIZE (FKS, 2010), €L T
PIVFE L 2MBEOREL Y 2 — ) YL DRBPBIE (RIIZE) L EWICREFEPRER L 00,
WERL TR HEYMSRESNTEY, TNENOWAH SO AL IR Z T IC A TY
BEEZDLIENTEDL, TNOOMEMEOAELE AR, L WRTET ) 72 5 i PIEH St~
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Table 3. List of fishes found in shallow waters in Aki Nada by the fishing survey during May 25-July 21, 2007,
categorized by prevalence and abundance. For each species, catch individual numbers are listed for nine
survey zones (for locations, see Fig. 2). Total survey efforts are calculated from sum of “workers x survey
duration (min) for each local survey point”. Mean of catch individuals representing abundance (N = 9
survey zones) and occurrence ratio (OC) in the nine survey zones representing prevalence are shown for
each species, respectively. In each category of occurrence ratio, fishes are aligned by order of mean of
catch individuals. For fishes unlisted in Fig. 1, family names are shown in parentheses.

Survey zone in Aki Nada

Survey zonccode YS NS KRa KG OS OKs OKn KRe OT M(f? "
Survey times (Local survey points) 2(2) 4(2) 4(4) 33) 3(3) 33) 33 33) 3(3) catch OC
Total survey efforts 1440 1590 1440 1620 1500 1440 1440 1680 1440 inds. (%)
Very common species (occurrence ratio > 50 %)
Pseudolabrus sieboldi 7= > 3 ) NXF 29 143 25 12 58 64 5 0 0 373 78
Halichoeres tenuispinnus 7 > X5 8 13 32 21 22 32 8 5 9 167 100
Takifugu poecilonotus 2E > 7 7 8 2 6 17 1 19 27 16 18 127 100
Halichoeres poecilopterus % =77t > 17 11 32 6 7 1 8 4 0 96 89
Chromis notata notata A A * 5" A 10 15 2 1 1 25 4 0 0 64 78
Hypodytes rubripinnis /> 7 3£ 7 2 10 15 3 3 14 1 1 6.2 100
Pterogobius elapoides ¥ %X /\1) 0 2 5 8 1 6 9 7 13 57 89
Sebastes inermis A 73)v 4 6 6 3 2 4 7 3 3 42 100
Takifugu niphobles 7 7 7 0 6 10 0 4 2 0 2 1 2.8 67
Cryptocentrus filifer 4 b & ¥ /\¥ 0 1 1 2 0 0 1 6 0 1.2 56
Takifugu pardalis © 97 > 7 7 1 0 1 3 0 0 1 1 109 67
Common species
Hexagrammos otakii 7 4 F 2 0 0 0 4 0 0 1 2 4 1.2 44
Hexagrammos agrammus 7 2 * 0 0 0 0 2 1 6 0 0 1 33
Sebastiscus marmoratus 71 % = 0 0 3 1 0 3 0 1 0 09 44
Istigobius hoshinonis =3 /) /Nt 0 0 0 4 0 1 1 0 1 08 44
Girella punctata * 2 5 2 3 0 0 0 1 0 0 0o 07 33
Ditrema temmincki 7 I ¥ 5T 0 1 0 2 0 0 1 1 0 06 44
Trachurus japonicus X7 3 1 1 0 0 0 2 1 0 0 006 44
Sillago japonica > 11 F A 0 0 1 0 1 0 0 3 0 06 33
Pseudoblennius sp.3 % 1) ~ 7 7/ ¥ (Cottidae 7 ¥ 7% 0 0 1 3 0 0 0 0 1 06 33
Pseudoblennius cottoides 7. 7 F /¥ 0 0 1 0 0 0 2 0 1 0.4 33
Pagrus major X % 4 1 0 0 0 0 2 0 0 1 0.4 33
Rare species (occurred on 1 or 2 sites)
Stephanolepis cirrhifer 7177 )N F 3 0 0 0 0 0 0 0 0 03 11
Sebastes hubbsi 3114 XNV 0 0 0 0 0 0 1 0 1 0.2 22
Repomucenus ornatipinnis &z ~ X A1) 1 1 0 0 0 0 0 0 0 02 22
Tridentiger trigonocephalus 7 5 74 ¥ < /¥ 0 0 0 1 1 0 0 0 0 02 22
Mugil cephalus cephalus K 7 0 0 0 0 0 0 0 1 0 0.1 11
Sebastes pachycephalus chalcogrammus 7 71 7 F 57 ) A 0 0 0 0 0 1 0 0 0 0.1 11
Sebastes zonatus 5 X ¥ A /\)V (Scorpaenidae 74 74 TF) 1 0 0 0 0 0 0 0 0 0.1 11
Pseudoblennius percoides 7 )/t 0 1 0 0 0 0 0 0 0 0.1 11
Epinephelus akaara % 2 /\% 0 0 0 0 0 1 0 0 0 0.1 11
Evynnis japonica % 4 (Sparidae % 1 £}) 0 0 0 0 0 0 0 0 101 11
Neoditrema ransonneti + % % F T 0 0 0 0 0 0 0 1 0 0.1 11
Semicossyphus reticulatus 37 5 4 0 1 0 0 0 0 0 0 0 0.1 11
Pseudolabrus eoethinus 7 71 %4 7 /NXF (Labridae X7 &) 0 1 0 0 0 0 0 0 0 01 11
Dictyosoma burgeri ¥ 4 3~ ¥ VR 0 0 0 0 0 0 0 0 1 01 11
Neoclinus bryope 17 ¥ 7K (Chaenopsidae =7 ¥ KF}) 0 0 0 0 0 0 0 0 1 01 11
Repomucenus valenciennei /N3 8 7 % A1) (Callinonymidae # X v F) 0 0 0 0 0 0 0 1 0 01 11
Pterogobius zonoleucus F X 71 7 0 0 0 1 0 0 0 0 0 0.1 11
Pterogobius virgo = ¥/ ¥ (Gobiidae /N £ F}) 1 0 0 0 0 0 0 0 0 0.1 11
Favonigobius gymnauchen & A\ 0 0 0 0 0 0 1 0 0 0.1 11
Thamnaconus modestus ™7 <7 7 )N F 0 0 1 0 0 0 0 0 0 01 11
Cumulative individual number 94 210 137 104 103 168 98 55 58
Subtotal of species 15 17 16 17 12 17 18 16 16




s 1oFib=yiil 15

MTTC, EHHRFROMIELERED R 2122 L 2 2 M OFEITRIER S N5,

F 7o, REBOLFMSL VEHOKIT LY L EHEMRN I E O LIZHATH B, BIZIE, FT
BT NE S N HAEAT ClR98TE DY (K, 1993), FERIBENIEE I B L OHEEE <A iy 12 Sk S 7o
Kl A AR TIHI26MEAY (WIS, 1994), WHEEFEBISALE 3 2 5 fEL CRIE S S L 7zi#K e v
AT TIE240FE S RN SNTEB Y CEH, 2010), A% CHAL -LEoffiks K& Lk
[%, WBAE) A MIEDHIICBWTY, BEKE (FH) 200 58 BB ICE 2 @R C AT
T A AL D ENTEY (EH S, 2003), TR TEEIC B 5 AHEHEORZ %D H K
SOBEDZITRT SIEKFT 20D TH D I EDRIESND,

;ﬂ%@ﬁﬁmﬁf*y&txﬁ@ﬁ@ﬁﬁ@ALﬁ%ﬁﬁﬁék KWFZE CREE L 7263/ 5 +
FiE GEAK, 1993) & oI EMEIL48TE (48/68 5 76%) \ZDIZDH, LL, FHMENEEDT— 5 L o3tE
FizAab &, HHS (1994) L IX18FE (18/68 : 29%), $Eﬂ (2010) & 1d24FE (24/68 ; 35%) & K& K
T2, ZOREHEFTFHOARIGEEDE S &, FRE IR 22250 L TR & bl ok S 13
FHIE S FTFHOMEZERE LT, txﬁ%ﬁhﬂ@%%ﬂ%@ﬁﬁ#*ﬁ(ﬁEkLTE%Mﬁﬁ%h
—DREXE L THEDIT NS & LM (1981) OREEHFFTL2bDTHL, T2, ik 7oAl
(1962) 12 & VR CRigk S N/z23aF D 5 B17FE (17/23, 74%), BE (1965) 12 & D iRBCiigksnre
216880 5 HO15H (1521, 71%), WE - ¥ 4 F(1966) |2 & Y (LB /7 Trodk S 725050 9 52778 (54% )
12, ZNZNLEBIIBI AR TLREBEN TV S, HEMREIZ OV TIBEROFEN R 7 T4 1 4
AIHXTA, AHTXTA R EFHRABOBIFICL )L L OHBERPIRLRELL RLb00, 2hb

OFAEH S L O LT AEIbERS . PREEGTX L ER SN T RE RO AN SRR 5 OF
MR TFHETLIODET AL,

Ky EEIZ B 2 HEREICBN T, TXTORERINICHBIPSHRE S ML, 29T, 2000,
FaAY, sV A RIHH IR, eH TS, AT THo7e (Table 2)o FHART 2 MR D
OFavbry, RrNTH (KT, 1935), &% b S HIHER S N7z FARIKEORNEEd 5 v ik
IO ABHDPIER T E 2D o720 OOHRERN D 5 LA LL L CHEI RSNz E LT, THe
TFNE, FA, T3IFFT, RAARXTA, AVF, 2IHATNIFA KTV I NERHD (Table 2).
754, A beInELTIUHLT LD EEDbN S, D EOISHIZ AR EEOREICERET A&
FEBHEOTFERNfE L EZEZ 5N 5,

F7, TNHIMIEED ) H16HIZ DOV TR ZEHIE AL L > TLCHBPFROOLNLDLDTH -
72 [Very common species (497K — > D5 — v DL ECTHILL 7-4FE) & %\ id Common species (38
5»%M7—yf&ﬁttﬁ@)nwkﬂoit,:7&4&77ﬁ7b?#x@ﬁ%i%tﬁwf%ﬂu

FICERE SN DEAICH Y (Table 2), 7TH T TOMED 2 IZILFHPHTOHRMEHRTE b o7cbD L%
zéoxxﬁﬂhﬂﬂ@:774®¢ %Ettﬂﬁ(%”%)f;%ﬁ%(YSf—yxﬁ%%<mm
V=), R (0T V=) THEEREETT->TBY), BEBLIHBRTL2L0LEZTLWESLH,
it,k%i%@bi%%hnﬁﬁ@hm&u%T%nﬁE(ma/~yzﬁgﬁ 2B DKL A
W& B EERA GEKS, 2010) &, KRR (K% &offEodm=1d74% (39f) L@y, &5
121, RN L, VI PIEX, A PeEAE, A7 eBRISHENREENTEY
O EAEDRKIFLE EFRBICEFERBL WD (EKS, 201000 2OZ &5 bEmnit@ties 2
NS OBFEDLEEHOEMAEBEOTLEHI LD EEZ TLWESL ),

BV CLREHNTORMO @B B & 10 %o K EESAGERIG RO B X 2 7km LV 112
Mid 2 ZFEBRTEE (OT V'—r ; Fig. 2) 1ZBWTHINIC I S - AR Clx, 280 B oA T39
SR GEAEAFER EIY 7— % 2R <) PRSI Tuwd (5K - #3E 2011 MEIEMIEAICIHET 5
bOD, Kl FEE OIHAIZ28TEICHE T 5 (FAFILEET2%) . EEBIZIZa I3 A0, & b
ATH, ATF VR, B IR EDPHEFIIALN, T2, jtw%?,h%@%%iﬁ&%ﬂ%%nh“ﬂfw‘f//\
&7,x1f§4 75K NIFA RYIINBIEFREEI TV ARY (K - T 201D RIFEBED
JERET =5 1I2BWTh, BHNOMEH LI TR W@ 2 H8IL30f] mib B0 1R & 155078
WAL ijﬂl,f LD TdH o7z (Table 2)o 72721, Kl LEILES (OKn V'— ) EHNERRER (OT BLY
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KRe V'— ) Ttk SN T MHHD, oMoy — 8 (@M — Y 8) L idhnb
Tl %2> 72 (Mann-Whitney U #2778, U=7, P>0.05; Table 3). 3 7&b b5, £ HEREITS~NEIOLIZD
NWEZEEHETE =) 7 O BRI L 0l $ 2 MR LDLINDE b OO, +4ICSRIED H 2 HEEREE D HE
FEINTWiLEEZ2 I,

T ED LD fafdins, ZIEWALR D) 7 LT TOMBEDH L %> TWEDEL ) e KT/
NN I IEM O BERL \CHIR L, £ < O CTHEBIMN 2 HEME 2508 L7272, KIF EEILE (OKn
V=) EABEESR (OT B LU KRe V'— ) I o THEWETH o 720 45 D3 (2235 db s v —
CHE) OREMAEBIIREERN Y — YLD AR 5 72 (Mann-Whitney U #7E, U=0, P<0.05;
Table 3) o [EERICKWG FB A2 BT E L 72225 MHU R — VB L 25 — Y BECORERE DR E2IL,
F XN IZH O 5N (Mann-Whitney U #i5€, U= 1, P<0.05; Table 3)o [AHITIZILHE Y — L1240 &
HRYYF I NNT LMW TH > 720 F 72, RIF EBIZBT B EERTICE T, Ao BEEE (1
AR LA oRE) 2Miledfichikds s, v3I7FTL A beIFNELo2fIdLii~DH
HMm D A5 572 (Fisher O IEMEMESRME Wit d P<0.05; Table2)o F72, W TIIIMH~OHE
AR Y H3ERD S 7z (Fisher O IEFERESME P<0.05 : Table 2)o T 5 D3/, Ze2=AHHRE T — 412
BOTHII 2555 TVEDFERTE T wns, Ry 0RT 0 F 23] Lk ic@xmiode
Hr )7 (NEREE) Sl 7 (B ofFHEOME T S KMo ) 2B TH 5 el
235

BEREOSHEL

WP 2 IS OV T, 1) EEER ZZRER SN AL G, 2) BEMEOM
VRSl pelagic fish (WAMEASHFE) %, 3) HRB X UL RMFEDBIEN 22 PIHE~D A D 3AA S A7 L
BWZEDPHMOENT WS (AARUERES (RREEETIZERS, 1985). W NHENO R TR OBINRbEICD
WL, W LCHIL, RIS EL 2 LA CKRDOET T2 LT, BEOH 2 HFHIZH- Tk
FRANBIRT B2 L b, SO BEAEEE B RO HMILRICET Lkl [
IR S (PR, 1981)0 ATHEICBWTEREZ BV b DR EEEOBWAETH LA, K5, +3)
X7V, WL VS —FEICHRBL L Z2BEIE O TR, S SIIEEMEOE & E 2 SN RAED
FLERIZE EFN TS (Tables2 and 3)o

KiIG EEDOFEREICBIT AKIEIISAPHOIHFEFTEAL, ZORIKTI2HELR Y-V 2HFLTH
0, BT X CTOMAGDEBIZHEEN A E O 57z (ANOVA P<0.05, post-hoc Scheffe 2 5E all
P<0.05)0 D KIEDOFEVIA B L UKIEO SWAE TR O IZE > CHI AR L -MAEE, 3
FYEvTFx ), 1354 ), "EFVR ZUFVR (W), FEX A, FyFT, TA T,
<Y, AINFOIFETH o7 (Table 2)o ZD ) BLIFMTH LY I, <P D2, SHIZ EHAET
BESNTVWEF v 7T (KG V' — > ; Table 3), W TPIMHICEEICASNE T NAFL PEX 2 (Nakabo,
2002) OSTEICE LTI, BEWLET -V L7 —LEZDZRETHD, "NEFUVRLABBICBVWTIZIZHE
ERERSNTEBY GHKS, 2010), BHEMEEZLIRETHAH), INLMEHFWIFAYE Yy F ¥, 1
DEA, ZTUFUR TATOMER, WIS MASECG & L CHBLL W REATE V. SRS oL
AHEIZ BV TEBICA S GE - SFRY, 1987 0SS, 1994 5 &R S, 2010), #EFNHEL Y b B KIE %
GG & B BRI A TH S (Nakabo, 2002) o 225 B 2 MO FRIGHKLE TH Y, WENG
& B OB O, BEILAL L D bk (HAMRESES IRRIBEDIIEil S, 1985). LEto4ff
ERIG EEEFHICORMBLL 722, &5 WIFAEEBICEIT L CHETHBIL Tz O TH -7z (Table 2),
CAUTKIG E BRI O REERETE ) 72 6 OAEWEREOZ T T S 2O b0 EZ 5N b,
7272l INOOMGRBEN T RTCEAMUM L) RELZZDDLIIRE v, 4 ¥ ¥ AIZINHRRETE
MR, HEB X OHEMEHEER BRI CEBRO 510 585E L BESERE IS L D IRESRTE
D GTREZLEIC, MR, LWL OBFIEFTEE - FEP K CHAE 1T > TV AW EESEND 5.
F7o, T A TERAESEARRINCZ 2SI BB L, KIBROBETIZE b %o TLEWH SRR B R~
Bl L, TORUKBETHRALTVWLHDEEZZENTWE (HHEER, AE). £E#HOBIRIZBWV
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Tid, LELo4EOMIC, MRABO BN > 2BA - EEIZRO SN e o720, DT ik LA
XD, A VT A DFERER, T A TOBL, & O\ IEFAMEC 012405 5 BEIEaE (HAEh T
* ¥ A Microcanthus strigatus, 3177 74 & Z ¥ A Parapercis snyderi, ¥ 71/ \¥ A Goniistius zonatus, 73
% F a2 7 7% Chaetodon auripes, 7 % A Calotomus japonicus 72 &) ORAHRFHLE U L EeMEE 55 12%
2185,

KIgE FIES O3 A T4 CIREMAEES L ORHAEEATERE I IUT L7z (Table 2) o 3REFMEE I EELRE
LCBY, HHEEEMICEERIALD SNLh 72 (ANOVA P<0.05, post-hoc Scheffe 52 all P>0.05;
Table 2), #FIEFE (DO) 122oWTid, 7H, 98, 1TA LD 1A, SHP LY &WEIIZH -7z (ANOVA
P<0.05, post-hoc Scheffe 15 7227 v — 7 D¢ X TOMBERH O AL HE  P<0.05; Table 2)o %D
B, WO L BAFREICHET A 5008 HIEML L CWAaRTlE R e BZ25 CKEDPIITHIZH 5722
EHHDOWEEICHELZb DL EZOND ERIRHFSNARIE, 29T, AN, NFaE, 7IR,
TFNE, Fent T ZFLTRIYY I NRTTHo7 (Table 2)o RIHH /N RTEFREIN
LAMOIEEA LT, I DIISET 2 AMNERARIBICOE@IIALNLE SO THY) (HEF, 1965
Nakabo, 2002), L2 DL OAIREELN 0 LT T3 2 OKRMEE G52 L F 2 5N 5, MR NEEE
V2B BITEDO LW oK EFEASHRE S Tw AR (5, 2007), BIAIZICKRES EFT2E, K
5 EEOIROT—4 LIZIFA%EOKIREE %2 (Table 2)o KIF LEDOIADOT—4 Tld, 3ADT — % 0214
DihoffEaiishL722% (Table 2), £HOKREFAICL o Td, HARBEOBLOAL ST, BT
BEEOL K BEHNFB ORI Z 2 2 2 b bDETHEND,

RIYY ) N\RFERY I NEOHBEDH

RUHH I NNRT OREFEEOR S WE LML, FREPEB L OZEE (NS V—r) Ttk (12
ZOUFEFRAIC L PR TRTURE, 255 TIR6SEAEDTRE  Table 3)o B (2003) 12BWTLHE
TEHDOR LY I ARG IERE LTHELNTBY, TNHIE2000FEICHESNZDDOTHLI DD
(BHEs] BME), 27 < & L20004E LLFT 2 & wh & S 0 s 12 A RE O K & R BRBEAFAE L Tz e &2 T
FTHEVZWES S,

HAF 2 NRGH I EREMEDTR (FE, 1979 : Matsumoto et al., 1997), BfalZlallE7Z: SRR EI§ %
B 72, B A ADHERT AHER Y TR TEEINC X 0 R kR S (hE
1979 ; Matsumoto et al., 1997), PRIZEIFEIZ L o CEE S N CTHADPH - BB ~NES T 5. T4abbH
RO (23] &25vIE [HAdk] &, BaoBETldn <, BUTFaB L OWarEs - EFTo2
XD L7268 N 5, Ei L7259 10 LZEHICBY 2O ERIIHME TH Y, hED S R EUEB TR (NS
V=5 0S V' — Yl 5 Fig. 2) NERFEN TS (HARMEESAS D REEFIe R4, 1985), ft
Tl L OBEFRIZH L EABRBITBRAE (YSV—) OREHEEITEB X OLREEDMHOK/SEETH -
ol b, FEHICBITAL (B3] 5w [afitik] %3725 THMbiTfB L 0o 2 E e 465
e L CTOMMEES, ZEWLVETOKETIEI R, ZEWOPTEB L URHEBELE (NS V—) 12
ELTOLHREETFICELOND, B, KIFEEBTHHIZRELZZRIYY ) NARTOIIHEIK &
(EEGEL T2 &b (GSIIREM 4.5% @ Sk, RIEET—%), ZEWLTHEEL WL 0EE
ZAbNAh, ZOZLHEMOENZ S HIEMESETWE EHERINL,

RRAEIZBUT BRI H ) NANRTOECEEHZIZIE (Table 3), RFEOTE D TRE SN T VDS
FELENTWB DL Bbd, ZOT ik, RO CEET 2 LR E AR L BT 2
BEDHIMICE W TH A ) T L e BEHIIE ST 5, 2002, MY ECRESZE ALRES N Do
HTIZ OV TE, RS D% DIV AEREEOIREEICH 5 EHW L TRWZES D, kil L7z X ) I5REH
FEOR S5, KIFEBE BB L ZO8RME L= iz ) 73R T3 A RTolMBlEHT 5
RS2 H L COLREND D 5,

LRI AN B B IR — Y IEOWKIE RS (P +SD, 31.4 = 1.9 %, N =9 %) (i —
UHE (319 + 0.6 % ,N=15805) LPHEREDARED SN Do QERtHE, t=1.2,P>0.05), LA L,
EAEMEE (DO) 122V by — 3 (82 = 0.8 mg/l, N =4H14) AE0Ey — > 8 (9.0 £ 0.3 mg/l, N =
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6HLT) L) LEBIEA o QERRE, t=2.3,P<0.05), 72721, AL (2010) 1T I2BWT,
5.2 mg/l &\ v DO MED K CRIMED SV B 25U L T\ b o 2@ 2Rk O EFIRSE (DO)
DAL S DL T ) TAD DA KREZBE ST LHDT-L oo T05E LITEZIZ Ve T I NXRTHIE
B W EMIERT A2 THSH (1979 : Matsumoto et al., 1997). ZEEE#AbE Y — V1L, T
HEOE LA TH Y, GREOBVIKENILD > TWD  (BEBET HRGER - B b AR & v
5=, 1994), FOEWEROL % S FEMMOMER - DROEEEZRR L, BAET T ORED 5RO
HERTZ237:56LTC0W5008 Lk,

RY I NVBIIKIE EBOREHFHETIIEDL, S E CEWEICE > TIRE S (Table 2), ZZEHEIL G
FIZBNT b4y — » THEFEENT: (Table 3)o R / NEDMHFNMEIZ BT 5 HBIRIEITBFICE 572 ¢
FAE L vy (FRZE, 19635 &4 B b, 1965 HARMRESS RN Ieina, 1985 ¢ Wi N g/ RE B 5€ 1
A 1999) 0 W AN S OWFEHE OB IR LIRS R 2 2 NI MHE B L, st T TR
ALTELEEZLRETHS I,

HAKS (2010) 12X 2 EEE CTOBKHETIIEESRY 2 NEORBEDPHER SN TV D, EEEDTELC,
BAOREMBENEZ I VATHL I NS, ORISR TRL L TnD 2 L%l R
8§ %, ARWFIEOZEMINHAIC BT 5 B — i BwTdh, MEEIAE (0T V—>r) Ok %k
T INARTOHBLIZ WL 7 EFTEEATEY) (Table 3), LIEHWOKEABEANTFITHIET
EBLHEMENEZHELTVALDLMGEENDL, R HH I NARNFTIEFEHLNAR T vz, ThETHID
VT HL > T vAs, S0 ECIRESNDEEL ST 2 L0 Lk 2o [S8] SEAT
W2LDEEDND, HEBIIBITARIT I ARG LR I NED &R & [5hiEk] #, Lok
) I CEME ML R BB 52 5 O e SRIENT 2 LEV D b

A A

K E ST 5y A HEMHER A 1 LD & 2 RHOKER, MEEROR B OB AL & & 2 2205k %
W22 E, R LEBTO 7 4 — )V R 2 WM SR 72725072, 72, KL b ofE IR
D HEREANOWD N TR & W o 720 IRMEARE, P OFDGER —SME L2 L U &3 2 18 B REHE R
B DO A Y v 7 OERINGEEBIEBRATICB W TCRERINRZ 2 V7272070, R B RS T P R
T4 =) FRFMER R O 8 =R A T — 2 3 v g FRRECE XA R L T o TR R ESE I T v
12727z IR ERERF A BB IIER b B2 B, RS I e R e P AN o
CHER Nz, IR X ORI BIN LT Rz, AR, e EEORAR, EARE T
JLOBET, R, PR, LRSS, AR, SRS, SEHEAT, MRS PHES, K &,
RIS, IR, RS, SPIREEORRS, AT, MUIEGL, AATRIE, =AM, =27, RH
HE (ATEE) OFFEHFKOWII% L UIRMEIEIARTETH o720 ZOBEHD TGEATINSLD
AL L) BB L L5,

5| Rk
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Fish fauna of shallow waters of Aki Nada, Seto Inland sea, Japan
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Summary

We surveyed fish fauna at shallow waters of Aki Nada, Seto Inland Sea by the line fishing census,
using small hooks attaching clamworms or krills as baits, during May 2007 - March 2008. We set up survey
points at piers with Sargassum belt in Osaki-Kami Shima Island, and conducted the census (ca. 10 person x
60 min at each) bimonthly to analyze seasonal differences of fish fauna. In order to evaluate geographic
variation of fish fauna, we also held the census at 26 survey points of nine zones situated a wide area in Aki
Nada during May-July, 2007. A total of 63 species of 29 families were recorded. Of 63 species, 76 % were
commonly recorded in Iyo Nada region. In contrast, the common species ratio fell to ca. 30% in comparison
with data recorded in Uwa Sea region, which strongly supports the validity of the border of biogeographical
regions between “Warm temperate region” including Uwa Sea and “intermediate temperate region”
including Iyo Nada and Aki Nada (Nishimura, 1981). The almost year-round occurrences in the Osaki-
Kami Shima were admitted in the following 18 species, Sebastiscus marmoratus, Sebastes inermis,
Hypodytes rubripinnis, Hexagrammos agrammus, Pseudoblennius cottoides, Pagrus major, Ditrema
temmincki, Chromis notata notata, Girella punctata, Semicossyphus reticulatus, Pseudolabrus sieboldi,
Halichoeres poecilopterus, Halichoeres tenuispinnus, Parapercis sexfasciata, Istigobius hoshinonis,
Cryptocentrus filifer, Takifugu pardalis, Takifugu poecilonotus. Most of these species commonly occurred
in the survey zones in Aki Nada waters, suggesting that these are core components of fish fauna in shallow
waters of Aki Nada.

Key words: Core species, Distribution range extension, Intermediate temperate region, Line fishing census,

Seasonal appearance





