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Bottom Sediments near the Tomioka Peninsula
Amakusa, Kumamoto, Kyushu, Japan

By
Hiromi Mirsusaro

(Abstract)

The purpose of this study is to clarify the sedimentary environments and the nature of
recent sediments. This study is now in progress, and the results are preliminarily outlined
on this occasion.

The sea around the Tomioka peninsula may be divided into 4 sea-areas on the basis of
physiography and submarine topography.

1. “A?” sea-area is the Tomoe cove called Tomoe-ura defined by the recurved spit.

2. “B” sea-area is the Tomioka bight which is characterized by shoaling beach and
submarine drain related to the paleo-Shiki river.

3. “C” sea-area is the northern part of the Tomioka peninsula and bight. The eastern
part of it is characterized by a relief and a small hollow. The western part of it is character-
ized by a monotonous slope.

4. “D” sea-area is the southwestern part of the peninsula, characterized by more gentle
slope.

In 1960, 38 bottom sediment specimens were dredged and collected. Their stations are
shown in Figure 2.

3 specimens of them are gravels, and treated with measuring of statistic method. 1
specimen of them is muddy sediment, and is treated with i)ipette method. The rest 34
specimens are sandy sediments, and are treated with sieving method.

Based on the results of mechanical grain analysis, 4 types are distinguished in the bottom
sediments of this surveyed aréa.

These types are described briefly below:

Type I is represented by muddy sediment. This type distributes in “A” sea-area or
Tomoe cove. It is well-sorted.

Type 1I is represented by medium sand. This type distributes mainly in the western
part (“D” sea-area) and partly northeastern part (“B” sea-area) of Tomioka bight. Itis well-
sorted.

Type IIl is represented by coarse sand and shell sand. This type distributes mainly in
the northern part (“C” sea-area) of Tomioka. This is coarser and worse in sorting than the
sand of type II.

Type IV is represented by small pebble or granule. This type distributes mainly in the
northern part (“C” sea-area) of Tomioka. This type is also found in a small area of the “D”
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sea-area. This is the coarsest sediment in the surveyed area.

The larger pebbles than in type IV are dredged from Stations 17, 54 and 59. Many
benthonic animals are found on these pebbles.

Rocky basement occurs in the western part of Tomioka (mainly “C” sea-area), but could
not be dredged.

. These sediments are not concerned with the depth. But they have a close relation with

the sea-area or their depositional environments. '

Benthonic animals, for instance brachyurans, sea weeds and shellfishes, have close relations

with the sea-areas defined herein and the types of bottom sediments.
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MEDIAN DIAMETER IN PHI UNITS
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EEOEGEY » TR ERHFEAMOBREBEEED I BT OALH LT 5. &N TN 5,

D M OBEEE, St 8385 2Rzl INTIHHEHTH Y, HBHHS IR diz(,
B OEED & 5 BHEHMIZ 0,

—fRic, HEHDI LT, BRLERDOINSORBWETH D, ChEHEEREOMEECERLL
Wb Tins (Nasu, 1956, 1957; {£EE, 1961 ; S 6 1963), LFEEMEEHICISWTS B
DT ERHEETEBTDA I,

KAIRETED 5 A0 S MOHIBOIRFHI & 6TAHB &, o I EFHE (1959,1962) o Iib
BUCHM T2 L9 THE0,HOEHELI: b ETRERBES WU T TH B, UL, EEO M
HAERE2.6% UTT b X b, §iRUIL i, InMan SR TEEDN TV 3B OTH
B FE U ASToWn DS, RSO 5 A0 5, MEIIF v 4 (Nasu, 1957) Tz 9 m LIS OHERS
%&t{’l’clﬂé LEbLNS, FHEMA (Kacamr, 1961) OEHETIZ, “near shore” D DIFHNT 5
LODEEbN B, #2R% (1961) @ Sand-type diagram method w kg I BUck4 3 3 Tdh A
9o
I 3 CHRE - B

oMM BORERSL.28 THB (4. CNEEELLT, B-CahL, —#H Db s
#H3 B, Md 13 1.88~0.3Tmm TE & UTHRMTH %, So i 2.92~1.44 T, MIDEGT &
THEEIZ L B, SkiRIBEAEEIL LV KRT, RREL HHETCEATN S, WTNDH

FEELUTORIZOIIEKRBERICOERST 5,
k1962 FEDTE HAZEHIE A0 BOEE T, MEDEFRFTHEREIL TV, chicdkhild, o
I BRESE I B2 THS S5 E@bhs,
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T BB 2% <, shell sand tMEN3 3D TH 5B, KT C OFEERIROEH St. 53:61-66
WHEBBR IR LA ERERED T, 70VEDOE 8E W, C OBEGDOHAICE B & BEY
DODWET A, WINE RV IW%LUTT ¥, FEEZVING 07 %UTTH 5,
o NI &Gz, BEE S (1963) OfITi Ia BTN T % 05, T A GEILFEH TR Z Oo7mER
HTh—HEDOATH 5, MEE EFH, 1959) TREMNMLERCSGEL, VEEIh TV, T
OVERRZEZD ML AR LA CREYREUTKL T, HBBF 2282 Es, SHBRY
BB - Sh T3,

2 - IEER, EREABTEMSETUE > TVADT, HBT3C ENTERNE S Th
bo J2i, EFERHBEEYE UTHHE > T3, 20 TMEEd 5,
IV 80 (/g

IV AR St 25 Th 5 H4R). ORI C L BRATHL, —H DI 07T 5,
Md iz 7.2~2.8mm T/NEET H B, So 1% 3.57~1.34 T, St. 18 LA D 3 Dk H 73 b iEkiE BIFT
bbd, St 18 BHUFAEHERTIIR SBRVPE L, T 16 4o v o L VMW E T ATHEEE BB
FreTakn60% UEs EDT0A»LTHA Y, St 25 TRESLERBF & 203, v I
PFHTE . HIRIREL 20, D TRIEEA EEEICD . - TR M BPSH L TV 325, St
85— D IVEBSHE LT E, CHRERLUNOATRABORBUIHTH %, C TR, I
EOKECE U T, DDA R EDANTYBEEINTIY, RERZED TS D, /-
HRWHTH b, COLIRALDIMO >TVD ELAbHAHDT, BROFEFEHRE 2H 51243,
NANALEEER Do ) RACTBFEUTERLZTNER LRV EBbP 515,

O IVAEZERRIZ05%UTTHY, dBW0NE, T T BERPLNELA DB,

IV B 8 (1962, 1963) OFOEIT L5 V AITHEMT 5,

2. # ® &’ ¥

EEOHEE B DI 1o, —MCiﬁ3m1m5$NCMd%Sk@t@%@@ﬁ%f@
AL ERMEEMECIRETH b, BIFsEERELNZL,

D EIL, R KR E ORI OVWTHRETH EETROL Y wwizd ET7HX),

T B DN TRIZIZIEDATH B 6ME b F ALV, LIV Bt DT a5,

Md e 20T HEKERCh D b 75 —EONFHICER LU T3, IR, KR
DYy, RO LS K —EORBHEICER L THn, IVELRZ I & 3ITEET, K
BERBREENL I TH D,

So oW Tid ; T BN BRI BER7S ¢ So i —B&EIE WY, wikds L, HIELGK
P OBIRIL SN TIR—E LTV, IVE G I B - 1 2I3AETH 5, _

Sk iz 2T 5 I B /KERICERR ¢ Sk fHiIz—FE L TW5, I E/KZEE Sk L iz—EDH
Bz, IVE g IR 3ITAETH 3.

UERE -TARL LA DEDTUENVEAD, TR0, IBELZHHS DT/ HE S FHL
Tind, NIALGZKEE OBGRRE—ETRSWV, IVE§ TR 3ERESERN TS 5. Lizdis
T, YFEAFTHHOEBE2HR I ERE UTEEL L DRZ/KETREEZVDTHA I,

@Em¥ﬁ;04nmimgnéfﬁéﬁﬁ%Kﬁ§E%&%%iéféé50b#b,%ﬁ@

NICEE 2RI TERC D2V TOERD 2O T, HREEREE - BERZPM3 5 A 05 KSR
gom,ﬁﬁfimwhtabmnm BRI REEOBEINIERIENTH Y, B (1958)
RINZRESOEE R L - TEEBNLEERZ2EAT V5, bmb,ﬁﬁﬂﬁfd,ﬁ%wﬁ<,i
72, BOOT A BEIACRIRES 20,

Z0T, Dyl BTHEEMNCOE UIEE & HREE & ORRIC DOV THER L TA 5,
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Az TR, Cyi I &, DEHE—H2HR T I BMceznEZnE LTS, BiEE
iz I-II-1IV #psaET %, cOBERE UTIR, B bight 3B: UTOEREMSL, Lr
b, BNk - T, IVEIOEBERAINT, 0L CHBESEELTWVWADTHAS, T
D& S WERIZT T, HEEEBEORRZHHDEERT 5T & bRFELHETDH 5,

3. EPEBEELOHERF

AR EEDHEREZZEATLY, »50E, NMIOEEZREZPRUTVWEDT, BREDHEEICS
JREYOERRDDE RS C L2, HEREIE s TRURZMETHA 3, L CTRIEFR, EFE
PR T X OV & OBk, YHBOBEEREECE EOWTHRHELTAS,

a. b = O B E

R+ HEO 2 =T 20T LI T /NS — (1961), ==HEF(1961) OBFEhid 5., RiT,
N A = OB X ARE R L B o VI B3 ToOSEIROML, ndOEREENHE»
1375 > TWb, YT, INEFODFEEZEDDBIC L 2HHEEE OBIREZHRET TS EE8HD,

Groups ot Brachyuran Species Composition

I~VI
L] oo’
PPN Zostera nana Zone

Zostera marina Zone

X X X .
‘Sargassum Zone

TOMIOKA
PENINSULA

TOMIOKA

KILOMETER

B8 R AEREOSHEE UNFQ6L) 6 X o5t (1961) & b #fE)
O —vHFR N OEEHE, TOMIIEE.

1 #8812 Heteroplax nitida DE HaAAN, (FH =) KE-TEESI NG, i C ?@ﬁjb""
T I BORECHIET 5. C ORI, /NFIZ LN, BAOAH RSN, KAEOETHA
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5&E LT3,

II 813 Nursia elegans japonica SARAL, (v oy hZ a7 ) BEBUTEY, Z0OMITIL,
Calmania prima LAURIE, (2 —iv= =], Charybdis variegata (FABRICIUS), [(H T 4 o H
= EWBV, COEER CHE T T BoEEICIGT 208, BEN L ARER s bDTE V..

I #x Actumnus squamosus (DE HAAN), (A FFH =) BEBLLUTIH, £DIEIT,
Pilumnus minutus DE HAAN, (& x5 T A=), Pugettia incisa (DE HAAN), (¥ N EH
=] BEV, COFER BiEHT I AOEEICHGET 5.

IV B EE s EER D, #05 bTHRIZBVDWE, Pillumnus minutus DE HAAN
Thb, ZOMITIE, COBITTIKEREINTOTERHEED T3 § D3, Philyra platycheira
DE HaaN, (v 55 a7 ), Pugettia quadridens (DE HAAN), (2 Y NEH =] ThH b, CDE
B BB TE: LT T HoEFRCHET 5,

-V B3 Pilumnus minutus DE HaaN PSEBEL T3, 2D EAE VNN, T OEHE
2 B O IV BT inmd %, '

VI 83 Pilumnus minuius bDE HAAN »3%{, ZDfBicis, Calmania prima LAURIE,
Actumnus squamosus (DE HAAN) 72 & 3£, COBE R BT I o EECHNGET 5,

VII 3 Calmania prima LAURIE p5% {, #Dffic, Actumnus squamosus (DE HaAN),
Leucosia haematosticta Apams and WHITE, (7 hw a7 ) EMN NS, COEEIZ Bif
O H RHOEEICHGT 5.

VIII 813 Hemigrapsus longitarsis (MIERS), (A R F H4 VU H=J IO b5, Db
wwix, Thalamita sima H. MILNE EDWARDS, [ 7 2 N X=V 4 =) 920, §iER, Nz k&
g, EHRCEE L Tvwa, COBER A & BifofBT A, g, IRe HT#RO
AR DEEICIGT 2 Th A I,

NG A= OFEDOEBEIMCEEL T, DA - BRE - JEEL LB L, HTO L Ik
NTWB, KR DONWTE ; KR EHEEOMICESEOMR2 REITORIRNMTH 5, HREIZD
NTi G HRBOBEEESFRR ITE W 70%) & LA (W80 %) »Esx <, VIIEZHS
Dz ($914 %) 5, Mo 5 BHOMITIZAZEDL 2 (# 30~50 %), EEDOMAIZ 2V TR 5 &
HEIOREOHEROERBEHEMER® 12, A—HECET2 0REVILTN S, BIORD 3
DTEPZ YRS > TWDB, T-11- I BOMKE & ZEDHBERONEIRO LD TH H, £h
A, BRI R ECES C EICE > THOEBEICHETIIA ) EBRNTVE, D
A OBIFE & 1XTIR (1955) DWW IR TH A s

UED ok, EEOHBE »=OBER IR L TS, COHEHBE LU TE, HREEE X
DHUNE D =DORERN R X 3ENY, EMBHETRILBHNTHS LEALSNE, Tubb,C
OHBER A= OHEL 2 5D 2 EROEE L 3 DRIEETS b™, KHEDOKEMKT s h HHEEE
PExHERE, HIRPESEROHMSIRISETH S, CORICKWT, HEEEDOEERE%
B LU AEE - MEOBERELDTHA Y. 12120, H=DBHBEDENLEAD LN L
LRDAIN, TOBFITIABICHELNEBALLND,

b. ¥ B

wEla s 37%%%‘%:1 Bk DN L MR E GEBEOREZRE SV LA, LU,
W, 7 TR EREBMCRE R EREALDT, Los ) BT THEEY & OBRE R

FEOIIRBEEOMBERALIY, @oxh UL, $i7, BEMBIEZOERALILAEE
LB oTW 3,
LIV T O—REI 35 (1962, P.35) »BEEL 2%,
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LTa3 (GE8RD,

Wi - HEEA Q96D BEREREIm L Y, s 2 Y & Sargassum spp. % 17 FEIH
HUTWD, THLHIEWTI S (R DEL 5 MBI aH L T 5, 393k (1961) 13 B iFR O
Ui - SPRIOHE DALHRITIRFNC I T, Sargassum spp. Zone 2FH T 5B, T XU, Thid
B OERE, dBHWVIE, BMEEEYOMCEFTL TS, LW ST, 2O Zone ZEEDIVH
DEBICHIST %,

A-BiEE T2, Zostera nana, (27 U%] 36 L1, Zostera marina, (7 & ID D0 Zone
RTINS, Wi, chd ZRsEECThENIECEFTL TR hH, BiE A
Z, BBRKE 2~4m DL LAKERE LT VD, INLDEFLUTWAIMEE, »50i, B
BTH b, ULITH-T, Zostera 813 THI» I H, »303, b ORBMEOEEICHGT 5
Tdhd.

c. HEEMY, RHTRM

HEOERT W TIREHE L oM b, EEROMHICOVTOAEEE - 351k (1960) AR
EHERERL E OBR 2R LT A B, DRRGHEEC & h~ 5,

A i B

BRTE,
Mya (Arenomya) japonica JaY, (AF 7 H4)
Cyclina orientalis SOWERBY, (AF o)

Laternula limicola REEVE, VY H4]
Arcopagia (Merisca) diaphana (DESHAYES), (AF =275 1Y)
Cerithideopsilla djadjariensis MARTIN, (hourA)
C. cingulata (GMELIN), [~z Y]
Pliarcularia bellula (ADAMS), (h=erFuvm]
Crassostrea gigas (THUNBERG), (=53]
REDPFEINTO S, LIRS UTHABEMRE (4, 1956) TH 3,
B TR,
Littorariastrigata (LLISCHKE), (e xo X 4<FE)
L. brevicula (PHILIPPI), (<%t
Adula atrata (LISCHKE), (7 wyF)

Caecella chinensis DESHAYES, (7 73]
E*DIT T,
Ceratostoma vovifluum (ADAMS et REEVE), (NFxFovawsy)

Clypeomorus humilis (DUNKER), (v, 3iH=%Y]

Batillaria multiformis (LISCHKE), (o3 =3)

Reticunassa hiradoensis (PILSBRY), (vxavna]

Striarca (Galactella) symmetrica (REEVE), (2 Ixf4]
REY I8 ORTia,

Theora (Endopleura) lubrica GOULD, (o Rz 974 %

Paphia (Paratapes) undulata (BOrN), SR

Musculus (Musculista) japonicus (DUNKER), (¥ok b hxra)

* EEOHBHPP IR ENIH U T B, ALOND - iz TRl ERN,
R (1961) ik % & Theora lata (Hixps)
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Veremolpa micra (PILSBRY), Cexhsa74y)
Proclava pfefferi (DUNKER), (e xh=%Y)
BEPBELUTVWS, CHREE U TERNEME @, 1956) TH b,
B ¥ B
TFROWHDANT,
Umbonium (Suchium) costatum (LAMARCK), (4 X F4 )
Solen strictus GouLp, (<5 H4)
Babylonia japonica (REEVE), (x4
Siphonalia cassidariaeformis (REEVE), (2279 H4]
Niotha livescens (PHILIPPI), Cavuaiba]
Hinia festiva (Powys), (7o avnm]
Mactra sulcataria REEVE, CNAHA]
EDBEZLIERLTWS,
WIREDF T,
Mactra veneriformis REEVE, CvFoF]
Pillucina pisidium (DUNKER), (o X NFHA]
BOZE U-TKL 2T,
Batillaria multiformis (LISCHKE), (v3:=9)
Amygdala japonica (DESHAYES), [7 Y]
T EWEZLBELUTO S,
B U Tz a 7 o= ETIiE,
Haloa rotunda (A. ADAMS), (T rEoH4]

Anomalodiscus squamosus (LINNE), (oA v HA]
Fragum (Fragum) bannoi OTUKA, (e vH4]
Fusinus ferrugineus KURODA, (arH=1]

7 UEHTIE,
Iwakawatrochus urbanus (GOULD), (A 9HTFT 4]
Cantharidus japonica (PHILIPPI), (F9H4)]
IERETE,
Umbonium (Suchium) costatum (KIENER), (42
Proclava kochi (PHILIPPI), (H==xY)
Neverita (Glossaulax) didyma (RODING), (U AzHA4]
Perviacacia evoluta (DESHAYES), R ANA D
Pharaonella perieri (BERTIN), (R=H4)
Solen grandis DUNKER, (AA~7)
Soletellina boeddinghausi (LiscHRE), (7 7 3]
BEPBALTWS, BRLIT 3 DRVTN S TIRIEELUTWAETH 5.
WEHERY) DA,
Arcopagia (Quadrans) spinosa (HANLEY), ChToxHA3
Olivella fulgurata (ApDAMS et REEVE), (NS
Proclava kochi (PHILIPPI), (h==xY)]
WRED T,
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Ringicula (Ringiculina) doliaris GOULD, (exv 5 v=]
Liloa porcellana (GouLD), (B4 a4 &=)
Proclava pfefferi (DUNKER), (e xh=%9]
Polystria indica (RODING), (v&¥5058<%)
Laevicardium undatopictum (PILSBRY), (w45FTrY)
Vexillum collinsoni (A. Apams), [V Vi a)
Reticunassa japonica (A. ADAMS), (KI5
Labiostrombus japonicus (REEVE), (vFum)
L. succinotus (LINNE), (7 knu)
Myadora fluctuosa GOULD, (VB RBEET]
Pillucina (Sydlorina) yamakawai (YOKOYAMA), (75947 nF]
Veremolpa minuta (YOKOYAMA), (FFyYherhsa7yy]
V. micra (PILSBRY), Cexhsav7y Y]
Pandora (Kennerlia) otukai HABE, (Y HA4]
Dentalinm (Graptacme) buccinulum GOULD, CexFrHY 7 H4]
TEMBEELUT NS,
C # bk
BT L - THERBRTAHEL TV, BHNOTT» 6ilN5,
FRIER R T,
Nodilittorina granularis (GRAY), (751 2<vFE]
N. picta (PHILIPPI), (449 48%%E])
Peasiella roepstorffiana (NEVILL), (a5 9X]
Drupa (Morulina) fusca (KUSTER), (v4 v&< vERX]
D. (M) musiva (KIENER), (vg o< ]
Purpura (Mancinella) clavigera (KUSTER), (A=)
Saxostrea echinata (Quoy et GAIMARD), f’f 77 E)
K HiTd,
Septifer (Septifer) bilocularia (LINNE), (e HA]D
Hormomya mutabilis (GOULD), CenNyHLERF)
Septifer (Mytilisepta) virgatus (WIEGMANN), (5% %4 3]
Lasaea undulata (GOULD), (9 )
(K3 HHY I IR DS - T % BT,
Ischnochiton comptus (GouLp), (& ALHFT HA4)
Notoacmea schrenckii (LISCHKE), (7AHA4]
N. concinna (LISCHKE), (2o EH7ZHA]
Patelloida (Asteracmea) pygmaea (DUNKER), (e X% 353
P. (Collisellina) saccharina lanx (REEVE), (v 7 )
Siphonaria (Sacculosiphonaria) japonica (DONOVAN), (hHI=UHA]
Monodonta labio LINNE), (4 o5 4%3]
Tegula (Chlorostoma) lischkei (T APPARONE-CANEFRI), (o RHFA)
T. (Omphalius) carpenteri (DUNKER), (e xZ X H4]
Cardita leana DUNKER, (=¥ HA4)
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Brochina glabella (A. ADAMS), CzorvyyHag)
Munditiella ammonoceras (A. ADAMS), (D&Fvaa3]
78 EDBEL T %, '
D # &
COYFE OIS ETHLZCEYE UsTa 2, CCTREBRBATIEW,
W T OO HEHEREY DFT T,
Circe (Circe) stutzeri (DONOVAN), Cvo4H4)
D& 5 ZIEBROEPFREIN TN S, KR 40m 5 0DFITE
Oblimopa forskalii (A. ADAMS), (o2 FH4]
Glycymeris (Tucetilla) pilsbryi (YOKOYAMA), (Em—ka<x)
Hawaiarca uwaensis (YOKOYAMA), (Frx,9v 0]
Ctenamussium cmadoritinctum (KURODA), (7=FrYyUxr)
Meiocardia moltkiana sanguinomaculata DUNKER, (hsaauvER)
Varicorbula bifrons (A. ADAMS), (a4 x%54)
Cuspidaria (Cardiomya) gouldiana septentrionalis KURODA, (e Xy ]
Dentalium (Antalis) weinkauffi DUNKER, (v 547
72 EQHENRIEREOEN SR LT3, S5, EEHTNE LR
Epimenia verrucosa (NIERSTRASZ), (e TX]
E. ohshimai BABA, (X F v HE2 3 X]
O 2 DR 20~30m OFITEREIN TV S, TD & ) BHIF MBS ERE 5k~ T
na, '
UboD ki, BIFEOEEOT &iFE L OVEE & BEEIBER¥H 5,

V. &=

BRAIEOEED SFEL 2 38 HOERORNESHHERIC OV THE LT, Ch2EFTED
XDk oiTizs,

1. BEMEE, T B IHROHSITRILE b CICHBEY & OBIRZ & T 4 S OWEI A 5
h, A-B-C-D e Uiz,

2. FEMBEECE, S L OHE - BE - BEEEYS AL TO B, %F%iﬁﬁﬁﬁ@
s 5 4 DO A, ko o 5, LIV A Uz,

!

3. Iz A, MR B & Cw, MMAEEEsLTCr, IVAERELLT CffoJ:U\D
NENDHT %0

4. THORELUNDOEIDOHEYZ T NTERRE 3% UTOMHE - METH Y, HWRE—KICE
758 DBZ W,

5. %ﬁ%mimﬁmi%%ﬁﬁ,fﬁﬁﬁ%ﬁ FHITE - BRI - B Il 2 SRS B S D 5 .
6. VI &R & OHERI & 3 RSHIG A D B .
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