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Synopsis

To restore the marine ecosystem in a coastal area, designing appropriate habitat throughout the water area
is an important approach, in addition to partially designing the most appropriate cross-sectional shapes of
tidal flats and artificially constructed habitats. It is significant to consider the migration of marine
organisms in the whole water body in relation to the ecological network and life history for the purpose. The
aim of this study is to elucidate the habitat use patterns of fishes in coastal area of Tokyo Bay and to classify
these fishes into some groups based on their habitat use patterns to facilitate understanding of the habitat
use patterns. The present study is the first step in the design of habitats for marine life in inner bays.

Information about coastal fish habitats was collected from scientific literatures. The fish habitats were
categorized into six types: freshwater type; mud flat type; sand beach type; rocky shore type; deep sea type
and open sea type. The relationships between the reproductive conditions or extinction crisis of fishes with
their habitat use pattern were analyzed by logistic regression analysis.

Coastal fishes in 36 species in 24 families were categorized into 16 types based on their habitat use
patterns. The number of habitat types among these fish species varied from 1 to 6. Nevertheless, habitats in
the mud flat type were used by most fish species, and therefore the habitats in mud flat type are considered
to be important areas for coastal fishes. Some multi-habitat users must migrate among various habitat types
for their reproduction, which suggests that the habitat network is significant for these fishes. When we
design habitats for coastal fishes in inner bays, proactive introduction of microtopographic environments
which affect fish existence is well regarded, particularly for single habitat type users, whereas the spatial
network is necessary for multiple habitat type users.
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BIESG L LCHIA SRR 4 Tz, &fak
D86.1% (31/367H) T1oOThHV, 4 (W& Y, ¥
2y, 7AFA, AXF) (105%) T2, LM (¥
VAR) (2.6%) TIOThHolz. B—DERGX A T DK
B LT A A OFEEL, ZVIEICTIE Y 1 7 (14F),
WEZ A7 (6F8) , ‘Aift¥ A 7 (5fE) , sNEX A 7 (4
) , WEX A T ROKIEY A 7 (%158 Thot-.

3.3 HEDEMHLERBY A THOBERZR

T A T OHEBH & LRI 23830 > %,
a/jvnm, YIUF, auTUS, TAXA, w&F+ 4,
FEANE, BEANE, BT, = KAE, F7E
Y, 7viuant, eI, FFTOURBTH-- (R
—1) . BHEG L L CTHBRY A 7 OHEFAT HHOER
BEA THOFRE RS RZET2E2TH -T2, —
07, BAHG L L TR Y A TUSNDE RS Y A TR
ToOME, ROTRZA S bEhGE U CHHT 2238, F
WEATUSNTHEIT HBORAT 24852 A 74
DB UG AR ZE T4 L 1TH - 7.
T EA T OHEEGGE U CHATAEOER, T
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(a)
HY

BLA o e o o @

HL) 1 e @

HL{e o e o o

HHEDT-HITBEHBE FRIATOATRIE

12 3 4 5 6
ERBIITH
-3 1AafH7ZY OFHATL2EESY A TR EBHED
Sl & ORRAE TR THUGE. BHED 72D D 5AF
%, TREA TOARGO R TESh@) L, #r

L84 7 OEBLGRIOBEb)THD.

LA TUSNOEBRSG S A4 THEHESG L L CRHATE 5/
AT, FIATBERE X A 7RO T RIEIRAEICE
3o 7= (Mann-WhitneyDURIE, P = 4.1 x 10°) . T8
A AT OHRTEETHAMTHHMRIT, FHATLER
G 2 A TPV NEE, AEICELS RAMEMBH -7
(I A BFME, P=0.0001) (E-—3 (@ ) .
BWOEFTE L, BHGE L CHATHERSE X A
TRENETNUHARICRE Y, M TREOMALERL L
AOEDLZEICL ST, BHOTEDICH LI EE 45
TEHEBRENHMAEL, =R UFE, =752, T
2, RT, RARX, =TV, wnE, eTA, A HL
A DIFE (BFAFED255%) THoTz. T EDMAIEOFRA
THERG S A TEOPIME R O ARAEX, FhE
NAL1Tho7c. —F, BHHOT-HIZLT LHER DA
B4 A4 7HOBE 2 LE L LW AEOERL X A4
B OHRAE R O SNR AL, TNEN3ELETh o7
BIOT= DI E LB L T HHO N, BEhH EH

®—2

DI=DITHT LM TIERWEE LT, FIFT 54
B A 7Ho P REITA EIZE) -7 (Mann-Whitney
DURE, P =0.025) . BIO=DICBET5AMThH
HHEFRIL, FIRT2HEBE XA TENZNZE, FEIC
B RABMRH o (4 ARMRE, P=0.016) (K
-3 ) .

3.4 HEERUVHRERELEREZ 4 THOBRK
HEDRRE & 7o I E RIS T 2 A =R o U
X, VI UL, TAXR, rentE, = kg, 7€
UNE, B U apTfTThotz (R—1) . ZhbfE
DI L, =R U T XERSFITBHLE L OEFTL L L
THRZATOALBGEZMMA L T\ e, FITT A F X,
rEANE, = RANBOIEIITEY A T~DIRFENERL,
B EEIEOTZDICTIBY A TOREMAL TV,
HEIRAE N OEERE &, TR O DIREEZ T TV
WHEDNFIH T2 E 854 A 7O EBERGHEZ R —21C
. AT 2EESE X A TEOFREIZONT, Mk
B DHWVITHBER O EEZ T OGN, ZOREE
ZTTCWRWEL Y LA EICE 57 (Mann-Whitneyd
URRiE, P=0.0068) . #aidfid 2\ S o g E
BT BT, FIAT BERSE Y A TEN DRI E,
AEICELS RDBEAND-T- (WA HERE, P =
0.0017) (H—4) . WRiT, FREEFEOHIKICFINT S
ERGZ A T O L, MR & OHERE RO E % 5%
F5Z L OBMRE A, AL OGS &
ZNLANOENEREYOBICHIAT 2 £ 8,2 A4 70
SEHEW AR -2 7. I, (A, HEA, SRekf
#, g s 5, AT IAEBEY A 75O PR
MaRFE K O fE AR & LN O CHEBEIC R o7
REBEMT, FRPOATH- . FRICFAT 4
B2 A 7 ¥0x, #pE &R aEmRE o 70, kst
DOFEL Y D 7eino -, fFAW, Hefal], Rt <,
HRSEE O E 2= T DHeEN, FIRT2ERG %1
TEDOWN L T, BEICHEMT AHEAN RSN (B

HEPRTE B> 2 VIR AR OG22 TV LD ERE L FRE 2% 1T TOZRWERIZ OV T, RRBEEEDH 50

IBRERBEOHEICHMT 2 1 b7 LRSS Z A 7RI 2 M HME. P EIXmEEA g L7z

Mann-Whitney ® U #E Ok R %2 7R7.

e R EIaE iR - iR st PlE
hRfE mEakifEE  #SE 0 T3 FRiE MmokifEE  SE 0 T3

AR A 2 15 1—4 7 3 1 1—6 29
ON#A 1 0 1—1 7 1 0 1—3 28 0.43
¥ 1 0 1—2 7 2 2 1—4 21 0.025
A 1 0 1—2 7 2 2 1—4 24 0.091
KA 1 0 1—1 6 1 1 1—3 23 0.14
Rk ER 1 0.5 1—2 7 1 1 1—3 29 0.49
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A BFEME, I P=0.12, {FAHP=00069, HMAHP
=0.033, RN P=0.027, kM P=0.34) (E—5) .
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gf;l," ® s s e o

% T T T T T T
1.2 3 4 5 6

ERBATH

B —4 ke HRER E 0O A I & AR O AL TR
TLERGZ A T H L DRz RN .

Jm

@&U-' .

ud

e

b

#

W 2L e . o N
=

ﬁ T T T T

1 2 3 4
ERBEIITH

B —5 #EpfaifEfEOAEL, KA AR
THERE S A T E OB Z R,

4. BE

4.1 ERSOMAKRKICE I AEOER

AFRECH > - AHOEHIIAF 6 ThH o723, =
L6 OFEIE 16 FEE O A BRI AR b S 7. 31
BN K o THEBEIZERLL N & 220, A0S ORERE
RO BGRAORM L 2 HE LT < 2otz
— 5T, WIBICOAT D HBIED B % BT WIE 21T
STZH b BT, 16 FES OATER AN H -7
&L, TRUEICENo. 2oz B1E, AEOAR
BRADOSHESZ LD THEIC LI EB X TN D.

HFAI SO S, ZOEANTAY AL
AR (B 20E, EkbE, AN [iEebin e B
ol ERGEA T OT X TOMBEDLEDOHND,
BERANCH D 2 e Wil a A (B 20X, WKk y 1 7
MOFIRBY A T ERBEETIINGEY A T ~BE#T25 fo
B &, RO BN SN DG DY (B,
WK A 7 OHREFIRT S 8, SEE O 7% FI 5
5 0M7e &) BERWIZGE, R OMAEDEEIL 54 T
Ho tF, B, r B dA, fA fr Y ts Y, tr AR,

td %, to, srf, sdf, sof, rd%, ro%, do

A frs A, frr &, frdf, ftof, fsril, frdf,
frof, tsrf, tsd”f, tsofY, trd”%, trof, tdo
Aosrdf, srofl, sdofl, rdo®, ftsrf, ftsd
o, fts,0%d, ftrd Y, ftroZl, ftdoZ, fsrdZf, fsro
A frdo®, tsrd®, tsro®, trdo”, tsdo’,
ftsrd #, ftsrof, ftsdo”, ftrdo”,
tsrdoZl, fsrdof, ftsrdoll) .

AFETIIINODMAGDOED I B, K 30%703 FEEE
WAFET D 2 E DR I NIz, 2 b DA B OF R
KD S B, SNEEPE DT % RIS 2 RO £ RGF
R TIE, EBICHFEET 52 L 2B TEI2HER
11.1% (36 i 4 f) S{Eho7=. Zhid, NE LNE
OB ORIEOBENIEE T 5 A D722 LIk R T 5
EEZEZLND. TO LIZRBEOERBRASZA LIRS
ZEICE ST, HRUBICAERT 2R OABSR AKX
DEMRBITH SR> TL BES .

s,r,d,0 %Y,

4.2 FBE2«4 7 (B#EE, a0, BH, T8 0FEH
TF|EA T EBLEITBWSG L L CHAT 208
1%, TNENEED 97.2% L 472% TH-71-. HIUET
L<AMNT BN, TBLA FUSNOE RS2 TR AT
%719 = Sebastiscus marmoratus ([ &5, 1996 ; J#F &,
2011) *° A /3L Sebastes inermis (57 &, 2011) ASAHF
FNNTEENR DT Vo TRV ITH DN, bl &
HBARMFE TR ZIFE A EDORREICE T, TEIAT
DOERBBIIEECTHI EEZDLND.

WA O PR OREFEIXITEZ S TR 13,600ha TH -
7 GRETKERER, 1990) , 1997 FEIZIIATTE
W XD HEBHEMNRH 7= b DD, K 1,640ha £ THA L
7= RETFHARMRER, 1997) . Zhudk Xz 1itkdo
B, EREOTIBRIMOKN 9ENkbhiZ & iR
T 2 L KRB TEOMENMBEICRZ 72108
PO ST, RKFFETHE-T-AETIE, £ OENTE
2 AT OERBEEFRAL TV,

MZT, BB CEIREEICH2AREDE LD, (F
DI=DIZTFIRE A I L R<ARIET DM H - 72,
ZOZ R, ZHETOTFRRHEKREDHADTUEA
i, ERBORBEEOHAICE > T, AEOEFHK
DBENL L ARBEThH-T2EEZBND.

INHDOZEND, KEBEDEBEEZT A T5
1L, TBEAA FE2EE LEEARBORE (4B n%E
M7 A1) 2EHRTRETHA.

4.3 FATIHIERGE A THICEDHH
FAT2EREG 2 A THOV I, RBT 5
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WM&, 1Fhed 5 L CEEREISENZ T X A 7 IKTF
LCATO M Aoz, Fg¥ A4 70ERBGOHITS
95 b EANEDOREITELH EINARED EAE DIT i
%L, 3 VIRICEKFET S (¥ 5, 2006) . [Fkk
W2, FBXA 7OEBEORTHET 5= KA, B
JESCRMRIEICER SN D T TV v als EOHFBIEDHIR
ZEEINGE LCRIAT 2 (EFS, 2011) . 2079,
INHOMOEEX, FBYA 70LEBLEO—ITIERK

SNOFH RSO BREZ T D LFADESD.

29 Lo RIE, EERFEO AR BRI L RIT
FTHEEMES BV EB X LN TWD (5, 2006) .

INHEOZ NG, FATHERSE XA THEOD N
L, FFEDX A TOERYGOFIT TG EZR ST
HEMCH D720, ERGET VA 75803, £
WO RFTET A > (J5HHE) ORI 728 A7, FHx%t
PICEEEND EEZHND.

—77, FIRTBEREZ A TS\ HE ORI
BREMoOBE) (Efxy hUV—2)ThoHEEZLNS.
FIRAT ARG LA THRS W RFIE E, Bh & il
WMOAEBLNERDGFICHY, BN AELE T
OB ELEL LTz (-3 (b) ) . ZoHfo—
B 7 B, Rk TR ARG A7
Bl R& o2& nAohl-. Zo—RH&E LT, A
DHBHANREIZL - TERDIZENEZOND. FRAIT
A& 0 IEKEEIZS D, HERNCIRILO BB E 2T 5
<, BIGOLABLG~OBENIL, BHG MK OEES
DOALEBIR & RN OBRNEE L 70 5.

ZOZEND, FIAT ARG A TEB SR
EBGET A T DHEAE, MRy FU— 7 NEE
THHN, RAHIITIKENICEE 2BV 2 2EMNE
BEBEL, FAMICITRILCES 2BV o 2ZHNBE)
EEETHIRE, EIFHOBRMICIN U Ep 5=MBHE)
TREEZBET O ENEE LRI EZZDND.

5. REERBDTYA VICHIT-5EDEE

NS 5 BT, £X4 A TOERBBIINLEATHD
DD, HIUEE B WP EEL THIFEREARE/R G 72 D DN
W, WIREIRT 2 EBRTE R o7, b LA R
T 5L CHAEREE, BT UL BE TRV A
DX, REBRERGOREBEEZBZET LI LICE-T,
X 0#EONCRBEOERE AT YA T&DEEXD. L
ODOERIGEA T OHEEFEIRHT 58T, 20
H AT OLGINTFHRDOT- DA EMETX S, Ll
2 DAEBEX A TR EFS L LTHAT AT,

-10 -

FIRT 322 A4 7OERENRTIEHRE TER OO0,
WTNDLF A TETHNITRETEDONEARHATSH
5.

AR Ok VARG O, ERLOT VA
VNCESTEBERERTHD. LEEN->T, £RGHME
& A B ORREOBIFRe, 4B o Mk L BEIR R
DBHRIZHOWTH LN T LZMERH D.

6. BHYI

W34 5 36FE O S & A B3GR I K-S0
TEAL, 16FEEOARSGRIAKRICE LD Lick
-, fEESEROERLFIHORMS EEmER S
< L7=.

1—6fHD ¥ A4 7OERGEFIRT 2 AEPHR I
e, FIATHAERHEOZ A TRICED LT, £ 0fk
FCHBOFHE, XA 7OERBLORHHRE
=, BEROERE YA 72FATREEE, TEY
A TUNDOAERL TEIAT DM E, BIHO =D R
D584 T OAEBGMOBE BT 2N o 7.

FIHT2HEBG XA THBN DI NAREIFEE, TEICK
T BHEAR RSN, FRofraicR AT 24E 852
A THEDDIREN, BOME L BHR LTV,

FERATERE Y A THOD I AEOE RS %
THA T DB, Fht FRERFFTNT A v (i
W) ZRMBIICEAT S Z ENEETHL EEZ LN,

—F, < DERGZA TERHAT IHEOA RS A
THA T HERE, RAMIREKICEE 2BV 2220
MBEIZZE L, (FAMIZIIRIICE X 2BV 72 Z2/1
BENEEZET LY, EHRAT =T L TR D22
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