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Environmental Changes and Restoration of Endangered Horseshoe Crab Habitat

in Morie Bay, Oita Prefecture

Satoquo Seino and Takaaki Uda
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Restoration/recovery of environment is widely focused on in Japan, and creation of artificial tidal flat and sea
grass field have been tested. In this study, relation between the habitat conditions of the horseshoe crab Tuchypleus
tridentatus, being one of the endangered species in Japan, and artificial changes in bay were investigated, taking
Moriye Bay in Oita Prefecture as the example. Mitigation method for the restoration of spawning sites of
horseshoe crab was described. Since tidal flat has a vast area and is exposed only during short period in ebb tide,
comprehensive field observation is difficult. Therefore an investigation method utilizing high-resolution aerial
photographs taken in low altitude was developed. Precise classification of the surface of tidal flat in terms of
micro-geomorphology was done. Impact of river flood to the tidal flat was investigated by the detailed surveys on
tidal flat and habitat condition of horseshoe crab was found. In the lower Yasaka River, the improvement works
of straightening at the meandering part was carried out in 2000, causing increase of flood velocity at the river mouth
bar, where spawning site of horseshoe crab is located, inferring its disappearance. An appropriate location of
spawning site of horseshoe crab for the compensation was selected and beach nourishment was carried out, using
the materials prepared in the nearest rivers in order to minimize environmental impact due to the mixing of different
species in other regions.
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Fig.1 Location of Moriye Bay in Oita Prefecture.
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Fig. 2 Distribution of habitats of horseshoe crab in Moriye
Bay.
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Fig.3 Aerial photographs of Moriye Bay ((a): 1966,
(b): 1977, (c): 1990).
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Fig.4 Aerial photograph of tidal flat in Moriye Bay measured on July 18, 1996.
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Fig. 5 Characteristics of surface of tidal flat read from aerial photograph.
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Fig. 6 Characteristics of surface of tidal flat read from aerial
photograph taken after the flood.
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Fig. 7 (a) Detailed profile of tidal flat along No. 2.
(b) Detailed profile of tidal flat along No. 1.
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Fig.9 Construction of a jetty and beach nourishment as a mitigation at the Egashira River mouth.

— 122 —

NI | -El ectronic Library Service



The Cceanographi c Soci ety of Japan (0S8J)

WOEDH 7 b A= OEBME L TORSRFILETEIC B 28

HHio "FEOBHSOWEE: =2 v —>0ET, #H
& U TEER{To 7o, BBEBEIE OV T, THRIT
R2e "SEOTFERLE L T 2RBEBEEEL2TY 2

ERTE, LW ZEBKERERBRTHSI., LD
FEBILPNLTEREINLT I FLWIHEHELRE L
DOTHS, L LRBEECH 2EMOSBE, HilLv
Bz EAHL TV LI BRBCBLWTRVEERES L
HREGEMMENE LA LEBHE SN, LOMAIKZT A
FTT7BELEENDZETHE, ZDEIITHE 2N,
B NS wZ bro TREEBHE, oFflchsihnt
EZLDEMOTHY, LAZDOID B/IEER LD
Th-oTdh, BROREBREPEEL, ZhoDhho#HL
WHAZBHT I e TE BREN B DT, BERBN
REL B B EERERELIBNMET T 2 I12E R

W, AR DL S nHEAOTTED s, EEBIC
X, NERBETH-> THHSERW BT NEEF
nTwie, #Hlzig,

CTNEEDI T 47—V a rRBBRETITY 2 &

(BHERXBATOTLEL2T 25E50KEHBIEED
HEM)
ERIIETONTOREH LD OBRER (BEROF
FIF)
« #IT T O FHEE (BREEE O 72 915 O R O B
BN 5 L O, AR B O £ E
faFRA Do)
MEREBMOE=7 Y > 7 (R & OHEHE)

CHEIGRIEEIC BT 2 HITT O T¥E & O (B
MEHE A, BRI X 2BEREECEEMR, M
DR ERREDREEZE=F ) > 7 Lehs HiZ
ETBREMHGETT TV, wbWwiTED 5L,
TR WEH),

WP TIE ORISR I BV TIE, B R
HEDFELZ NS OETRIENK S LB RIZT.
ZNTHhOEZEIERWCHET S N2 12, BT
DIRE Lo AR 2 HEF CETE, REFEhs ek
WThs, IhoDORERBEENS, BEICRIFERNTIRK
ERHNEZ N THEORERESHELIRTIRL L, B
FERY e FIRE DRI 3\ T IR HIEE R R RE o F R i ¢
DT 45—y a3 VEFANOBLOWRELR &% { OFEFR
BT 2 MARAEE L 2 LS L,

.

5. HEHh &

0 & ¥PFEICE 2 2RIk e R ER 220 CTAE %
BOEBRLTWS, Z245 ””‘EJJO)H#FEEJWF'EJX’/'—A/;&
L2 ThH->T, 2O TOMAIIRETH 505, KFHEZ2
ﬁx7»w®%a&ﬁﬁébﬁm6ﬁ%®ﬁ%%£mé

LB L ZOBIE

ZEWERITHD, DL RHEZZNFROHE D
HIRTRGE B0 & THISERE I 35K % L W S BRI H
%, LoL, RKENGEHREFESZIINESEE&ESRE Z 20
CEDLENREETHD, Fh, IOLIBGEOBECE
Wi, FEEOEVBECHEE - BEEIC L 2RO
W, £ L HERESR & O bio-geo interaction #»
SRIGESLVEETHS, ZoBMOEARME LA ED
MOREBRORTT ZSHLE ErRWHRIFLE 2
5N5,
AHFEOBMHREAECREHEICH 2> L, AHFERL
RESFLSHIEE, KRG EAEEITC W IR
F1%, F)BEEEFNC IO TXEE W0
Joo ZZWERLUTREEHEL B2,

& £ X W
1) EEAAEEREE = 3R — b (EE) BT WG ##(1998) © #&
BB TFBLOEEY= 27 V. WELEMEELL >~
5 — S - YEHEIRBERTAERT, 138Dp.
2) KREETHREETF(1999)  HAFAMBRE L VEMi~=2 7V
—EISHRE DO —. 59pp.
HEIARSE (1999) @ FEONKERLY 27 4L L 2 OF4-ERO
TTREME. W RHETERSE, 36, 137-144.

4) BEBRTF2001) i HACBTI2RBICEELEREILD.
+AEAGE 86, 32-25.

5) fLEffi— < @R NS - AR T - IEEGH - FEEET -
HEEEA - HAIEA (1998) | ATFEOBNR L MBS —ATTF
BB TRES L TCOREBBIC RV E2 2 ATTEA
HREE, ALTHEEREERS, 66-72.

6) EEMAIK(1998) : HRIIR 2 O» ? HEEEBEO AT
P LIRE KIEHR 18, 14-17.

7) VEHEAZ (1973) @ A 7 N4 =EEH#. Rl RABHIER, 221pp.

8) BAOR—#R(1993) : HA A 7 b 7 = OB [BEHEK] - HEXA
7 A= RFB 4, FHl, 229pD.

9) BAMR— (1998) : # 7 b # =. p.358-359, HARDFD B4
KEEWNCHET 27 —8 7 v o, KETR BERKEGFRRE

10) BEIR—#E (1999) :
#. 3, 356pD.
1) BHRT - #5590 « LEH - TEEHE - ZHEHE(2000) :

3

=

A7 b A= OEYE [BERERR] - FIERIA

# 7 b = I O MR & ML E DS BERH—F D4
YMERKD S 7 47—y a VEHEO I —. [GHERETY,

3, 7-19.

12) BERT - FE5E - BRE— - ZHEER - FFIRER - diith -
ATEHHE HEFBAH & (1998) © MBREIEEY A 7 b7~ D4R
e L TRICSFIBTEOME - WRFE WELYRE,
45, 1096-1100.

13) EEHRT - FL =9 - STESHE - LB (2000) @ SHLEBRO
SR O T8I B8 54 7 b A = EE 0S5 EHEE O
BT, KT ERSCEE, 44, 1209-1214.

14) HIHBHE - BERT - EHEEY - HEHEE(2000) : 27 b4
= Tachypleus tridentatus (Leach) OW{t.sha: D ERE - ¥)FEER
B OEE. HARNY b A%¥EEE 55, 15-24.

15) F% &9 - EHRT - ARE— - (i (1999) @ 5R719%

— 123 —

NI | -El ectronic Library Service



The Cceanographi c Soci ety of Japan (0S8J)

wE BT TS Gl

WAE D Az & B /SRR O w8 O #i 2R b O Bt BT REET - MIBFERT - 1 B1(E - FRESC - THEFIA(2000) © K43
KRLHFFRIE, 43, 437-442. ELTEENIAC 810 5 % 7 b 4 = EYIE R & RS A<
16) WEERT - FLHm - JOKBE « FRESC - LEEFH (2001) @\ =5 > 7P FIEMCEE T 2300, 6, 203-208.
WM BT 2BUEOEFRHER L AL O ORIFICE 5 RFi&. 18) WHEFRTF-FLEHQOD A 7 b H =M I T 4 ¥ — g >
) AfTsR 8, 7, 519-524. FHRFED 2IEHEORE. WELILFWmIE, 48, 1381-1385.

17) BHRT - FLHEH - $IEE= - MR LR - BARAT - KA

— 124 —

NI | -El ectronic Library Service



