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E6H b. HRHOMER

AR IZH 1T D EFEEER G (P - &g, 1984)
HOTFT7 T %E CEEREAICES . AN, R
fHEiC = a7 4 2nlg (Klp7 7 78 iTH, 1971) %
Bede “HRRRE L B D, KRB OHERE I IIR T &
T 5.
BER— U5EIZE T35
TH# GS-KB-1: 43Aidd
GSKG-1 : #5-10.05~-24.19m
(3£24.06-38.20m)
GS-OK-1 : fH-2.20~-13.50m
(% 24.00-35.30m)
¥ GSKB-1 : #5-6.00~-13.54m
(RFE17.98-25.52m)
[ 25+0.69~-10.05m
(ZRF£13.32-24.06m)
GS-OK-1 : 1 #+3.42~-2.20m
(£ 18.38-24.00m)
B+ - 2% BEL2 AL LAEDIROSME2RT FEb
&, WIRMAEREZ EE L LRKEBHOIEIERIRIC AT
HEMETTTEND (GF6X).
TEEL, bR, WHEE IS ROBWEIRE T
DRV, WEBR 22 < GhIEE, LT FHoEE
ZTEAAIRC Y ORENL25 (6 ). & FEkd

GS-KG-1:

WOBE £ 71 3EGE U0 IME O RE IR RIRAE TH D
N, 2O EfioWmEEREGRE, BlagRE~0%
LI THD. TEHOEFREZLTEEAR TV RE
WBRIRTH D Z ERZ V. HWREREE R Z R L
LW, L L TEPERLZHRZT TS, LI
Bribani@oohsd. B{baldsded s2wEhicsEsg
THZELHBN, ZAFBLROIRD RN ET S

THOBREIRRISM BE. fIITIIEAMFENS FR
RS, KeEmWiemE, %0, Mfim~s Kgaion
BRI > TREE R~ ik, flEORICHMTD GB

TR, F7o, BiE X DRSNSV, RETEENS
Oz, M ST THRBRICEE T ~DR
HDROSAARRDOEND (57 X).

B, REOBAEEZEICEUTEESREY &, £
O RICER D, R LR O BB TR S TH
% (6 X)), REEEOBEHRYIIERES-2m T,
HEERITRAE S22 (B8 K). iz EEAEE CTIEA
JETE D DVIETALO C I M BRIUbA A FEZEL TV
2N (B, KB THNES SMT HKRE -
AR CIE, AB R ORISR 2 K< Db D
WIEEWD, BEER—Y S ERTIEI T E B8
RANPBETERNWI L bH D (FIAITE 6 XD Loc. 13).
FEOFEERTH DHIEHAE I L T em BOR & JED
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Loc. 18
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Loc. 13
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N/

Loc. 17
IBEED
CBRMmAP)
FLOES +18.5m

Ni&

s

UIOBPE 2,08 +17.124m

E6H a. KEGHIIBY ZEEH-50m £ TOKR—Y > /HREE Nl
Loc. 1, 10, 193 AMIBHAE CEMLEFELX—Y >, Loc. 2, 3, 43 LEHFFEEE, Loc 12, 13, 15, 17, 181
HRITHATEER, Loc. 5, 6IXFHEHTITA R, Loc S ERBEMMENEE (1996) &0 X HLREER.
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BTH KTETHOSMN L EEOES

MOIELTHLN, EHIFEWENELS, ekl L
TEHICHBALT DM ARD 5 5. EEEEATT
VXAV JE TRBARRIAD 2> 5 72 208, fe BT Clidhing &
2%, HRLORYEITIT AT EE B CAK A O R} AS g B AN
L, —#IiZY vy FVERNRE SRS, kBT
ORI N T 7RIS B AR E T 5. I AT
(BF A XME : %5 6 XDdLoc. 20) Tl BENICH Y51
JEREIERILM OABHL TS, 2 CTiEibEiaeslo
mm L FOBEDNE U D PR g n s, 7 7RRsg
BEAREELTCND (FIX). RE EHOBEITR K20
MICET D, EoKREEEEOREHOTEEIZLY
KES B D, KEBHOIFIEEIRITHFATH.
REHERICIIA TEREEDE R ZHFSH TR L.
ATEEEL, FERSAMAT HEH T FHOEE,
ek EITCIE EHoLKR E 20, ZNEIUER-10~-
30m, -10m fHEICArEd 5.
R BRI ARk & OBERAITIC Kip 77 TRE
DHAET 22 & T, BRERBOARTEORS (TG - =

e

BE, 1984) CMfR—ET 5. Fiz, AREOKTE N

PEAE L7omiE, WBIE (T84 - =R, 1984) o7 7
T & CEEZHIFIL TV A, ROMBIIGIIER
LD DR THDZ EBLD. —F, ERPEETIE
AT EHENBOMICHBBAZR TN TWD. LirL,
BB OMERBIIBEN NS, BREETRABEOX

IR ORE NS DIROSH A TT O LAKRT
BChd. UEDOZENLARBIIRTE (G - =k,
1984) lZxtbb & ns. REo TE & Bk, £nEnd
% - i (2000) @ DS-C U DS-B IZfY 4 5.

NfE TFHEOHREUCVIRBIZIOLLTT, #MlhasEEDZ
ENZ. EEEOMEED 5V ITHEGR U Y W8 1350 &k
2B EMBUN.

IO I R10-300#PHICH D . %< DI
A, EFTNERKREL 25, EoEEMNTO Biba
EHRIHERE 1 240-50103% 5 2 L b 0.

EdieR

HEibf : TEHoOBLAR T v BE) 5 Paralia  sul-
cata, Cyclotella stylorum 72 & O PNIBBEEERAL 7 A3 L pES
% (&, 1984). EEOWIRABORBE 25 1%



ATEO - EREMBEo =27 55
JIATTHZER GS-KG-1 R—V > 2 (Loc. 19 : % 6 X b M) DOVEFE20.0m-26.0m. (7 (m) [ TEEZxRT. REINF-L
FREER. BER X0 FALCIIEYbA RS Az bhb.



HIOM ANFERLEHO N T 7R E IS
JlamFs (B HEKEN, Loc 20 : 4 6 X b 2R)
BEA T OSITEAE TR0 cm.

Aulacoseira distans, A. italica, A. ambigua, A.
granulata 7 & ORKEFIEKBEEE(LA N EET S (B
1 - =R, 2000).
HibA sl (1987) IC k2 EAREN BT Y v a
A, Th=, =T¥, AZXTx, 7%V, iRy,
THTA, AEZXTA, BHITA, ~AUT7~, N
A, YAZTA, INTA, FITA, UFLTHF
ENEMT 5. &R (1987) ([TIXELEHEORE LV i
R0, BILAERZET LI b, ZhbidARE E
WO IEESTUT D OFEH & Bbinb.
HERE T, AEOROSMHEBEROCEHOIEE
L ONBEOHEELAZZET D LD, NLROW
BCTHHE LT-EZ2xDND. 772 Uik FElOWESE H 25
WIEHEEHRE T Y W8 & & o AL o R E A & TR )1
RHERE & Z 2 bihvd.

EED OB, KO BbA %L ®ICE TR HEREY
EE T JHERY) (RO IR BRIREHERY) , BEDR
BEIINA T AV M (MREREOBRIORER) &

Exzon% (P - ®mE, 2000). E£-THOFEETHD
IR AL, TR 00 B AKEF IR KO EEE L A %
ZREET LI DWKMBORERM E B2 oD, L LI
T THEHO N THDHZENBNE (77 —2) @
RIDIRK DB E R Z T - E T CHERE L7 2 & AN
s (I - =, 2000).

B - mE (2000) T, AELEHMREORS T
B A Y MaERERE LTARBIZ 2 SDOHEFEY — 7 2 R
ERELE. L LATEIZBERMERAT— 6 226
5T CoOHEREmTHY (FHE - &, 200170 L), K
WETIIABAETEHD 1| SDOHFE —~7 L AL X
D.

m. 2 K=k (Om)

wa - EE YO (1970) OKEBEHEE. KAMEE
FELSIZE Y, U7 A4 AEEBARE (=Pm-1: #4, 1968)
FHEDIEHEN D LA “Hks 7 IS IB DN D,
Wé D WIIWEEAE TR & 3 D HUE.

s FEHBHABOBFR—Y 7 (GSKB-1).
BFEER TMOATEZREAICE Y, B2, v
7 A AR BAHEOEHEND LI “Hieks 1o
BICEDND. —EIIA NE LE L [FRERAE O mTREMED
b5, REOHEmIIKNEREZKT 5.
BER— Vo EIZE 1+ 50

GS-KB-1 : 1 &+6.10~-6.00m (F£5.88-17.98m)
GSKG-1 : fiE+7.09~+0.69m

(E)%£6.92-13.32m)
GS-OK-1 : FEE+17.75~+3.42m
(£ 4.05-18.38m)

B - 2 R OEWELR U Y OMRI-RHLRIRD 2 5 T8
BA~LWET 5 2-39 A 2 LD LR vE S (6
6 X). AXEHIEOLEE (F 2 1F GS-OK-1 : 4bA)
TITRIEN K E <, £20.5-3cm DA %< G EE N
HlT 5., AEOREEIREERTHD (FE10X). BEk
OWPREB I3 AE T ER IS & HObL CRUEMITICITEZ £ < &
To. 7272 Ul FEBIZO0MRI ©, MR-Hhibo = L b dH
% (10K, RBEERLS ZEHEWD, E - g
DELRZ2DZE0H5. WEBICIIRIEENSEE I
ET 5. BEEROWEDOIRE~OWSIZITRII LT
BB RCIR P DR MIR LA N L EEND. JBfE
EMEOBOE Db H 5. JBEITHRAKT20m.

®E ARBIE, VA AaBaE (=Pm-1) {(HEoEYE
D ENO FERKEE ICBAECEDNS Z 1S, k
BRI OWhR S (T8FG - 1k, 1984) (T —
T5. FROFEMRIIFHTH 20, £ENICKREOREE
MREWD, —HIIAR T L3 & [EREEAE 0wl REPES
HBH. KBTI - E=E (20000 OHEFEL —47 > A DS-
AN T 5.



FIOK KEBREMMIoarTE5EE
FEHETHMNE GS-KB-17R—Y >~ (Loc. 10 : %4 6
X b &) WEL16.5m-18.5m 37 (m) 1XEE%
R REVAKEEEE. TAIIATE Lo
HE.

N fE WEIZ10-40F2E D Z LN\, 7272 UKk 2 ib)E
B DI X50123E 9 5. Jefd Il Ll .
HIEIRE WL ORISR L, fkd B < RIS EELAN T
ETHIENBIET Y RAMEEEZOND. FET S
TR ISR & Gl 2 L HILERME & & 2
5N5.

M. 3 “W#Hkt” o)
A EE OMER L L CIMERD DN, AL T
TEAE - A (1984) OEICHE, “HRRREL &, KTV
J& B QM g & BT EIB s = — A J8 DN /3 A0 9 5 BEIKE
MtEE LTS .
B - 2 Wk EFECRAe GY7/2: ~uk
NRERIZED, UTRL) 22T 28KEMH M52
% (1 KR OEEL2 ﬁ));fp’%*ic%[ﬁéz\%@a —HH D Kk
T EEIcthiR T 5 BN ZHkde. kL LTHRIEL
TR B 2% < EtelEh, FHEOWWIR LA & 0E
T5. EWEOY A NEEEZHDZEnb 5.
AmAE (B HEE) i3 TS, T LY 4cm
JEDJKE R (2.5Y6/2) 2V ~, 5emEDKIEE (7.5YR6/
2) Vb, 3-4cmEOERMA (10YRS/6) MUK A /)
LROHTT7INROLND (FEIZK). ZhFT=ET A A
Ak (SIP) CMEEN, BTHE (1973) kb e, Jilam
FATIE AL L 018, ¥, %R, 18, B|O 5 IS AIEE
RIEbdDH. ZOaT7A ARARFIIRELRED Kp 77
TR STV (BT, 1971). & 72K FEs (T
IR RGOS (BYT/6) BENROHND. =
OFIZILERE 8 cm LLF O3 H O MR -RHLR LR JE 53
BENDZZENHD (F14K). ZiHUTEs (1968) 12k
S>TU A AagakE (UP) LIEEh, #ES—&aE

(Pm-1 : Kobayashi et al., 1968) (ZXflb ST 5.
—J, Ak EEMHIIREME LG EREL,
ZTOHE, ROV b L b, BT dEr Ty
7 BEEEICHET .

AT ENHER R 2 BT D @A Tk, EEMTIC =6
TAARAEEGTIZEREED HREE T BNofT
5. KeEEBHERTR 2 BT 2 @ Cidiay 74 24
BAEEEMT LY Lo “GHiakit” oM+ 5. 8
JE T AR TR RS.5m.
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Loc. © Loc. 7
§O.mE  BUEHC

(1087 (1984) Loc. 20 mgckf;n)
(KESHRIE)  CEOHRED i

Loc. 14 UNomrE) (IIOERT)
HB (1973 DOHEA HFORER
CHFIHRE

#HA
MEO—-LE

RIBEREHERTD

up

=g S|P

AT
REEWLM L BrEVILED 1] 2590
= moeammwr ] wesemn i
fiid] mw (] w =i es

BI2B KEGHMUCE T2 “FiAL", FHER MR R UFTEIRER o — A8 O BEERK
HRERIDAIE 388 6 K b B,



B3 CHHRRE T DR TEMTICERIET 2 =67 A A% A (SIP)
KENTHENIZE S ) adiFR (BHXEN, Loc.20: 55 6 X b )

gat! “EASR LT OPEMEICEET DU VA X EELE (UP)
KEVCERENES I A HEH IR (Loc. 310 55 6 X b ZR)
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W&% © o
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BB15B  “WERD” OWESNIR
R ERRTTE 7" v — 7 (1984)
" DI,

B¥D O B

“TiRb”

“EEAD” LIE, C“HRRE LT o BESICEET AR L
IEOEWIIETH D, NEII30EEZ 5 Z L RL.
KA U IKBEaE 2L, wblghicidginc X v
RIERNBLEIND . WEORAZHBICET S, “IF
7%, RO EHER) EZE 2 b TWD (R
FRAFZE 7 —7, 1981).

“EEED” AT, EBRmWHS, ERTER
KETRFH, #FTHREZ ER O 72 Hlkic o 554
L, &M EIZi@Ez R LT nd (R EIRIFTE 7 v
—7°, 1981). “HEWY” O4ARIE, BEEABIEE KOs o
DD HEIE RO X I ICHEE SN TW5  (BEHIARFZE
J—7, 1981).



IV. B B FrHERE ) M OSHT IBE oR o — A Jig

A K hE s O B I TR E 7 — S8 KON ' — A
JERIRS LTS, ARETIE, Zhbor—LFE
AR — A LS —F, KREmLED LA WE
ROBE AT D HIBLTIE, “Eikt” 2xR&, #
W e — LB ICEEE DN D B RHEREY R o4 LT
5. AETIZINS OB MY A —1E L THE T
Yl & S, HTHIBE MHERE L, TR R OE NI L
DR B EHEREY), TR B mHERY, OB EHEREMIC
TToND.

IV. 1 HriyiB mHERTY
V. 1. 1 FRPREHEEY (Ak)

B - 2% P E R 5B R T, BEIZ
2 (1972) OSRPIRBEIZHS T 5. & LREfAKT - A
PR T O AR A THVEJELL O BRI 5, R TIRVEN
EOFEFNNZIR 5 KEBHIC AT 5. AEEHFEDIL,
A E (TP &K, 5K30-80cm EATICETe/EE
4-5mOFHEAR e — A IcEbN D (F11 1K), ®E
TEHORBIIFICHEE) 0D (Fl1eX). HfERT
WCIE, VR 2 - 4 cm, BRALRL0 cmiZiET DA,
Fx— b, WaOBEELDEENL LD, RS G H
TORBORBEIL, BHFER—V v VG THRATE 3R
DT 3-8MEEETHDN, JANTL D ERKE VD,
—E I AL OIS & 3 BER TE TV AR D &
5. —F, RKetHoARE X O - AHE (1987) OR
— VTR AESECT D &, BIER 2 m oMK E
NHiesd (H121K).

V. 1. 2 hEEEH#EY (NK)

48 - 2% FAEmEERT 5B RHEEY T, ZFEIEN
(1972) OFEEEEEICHEYS T 5. KINTFHT LY
BRI ORBE AU T 5. BIRIES (1972)
X, ARBRLHEREWICH Y T 5 PR eI, HRA
J& 2 B AT S e AT B R m — A B Ic b D L LT
WA, ARKIEFHE CIIEREAE IR bhienol:
2P Le—AEoEE (3-4m) OB LFRERAE
fHEoBERe—LABORELEEZbND (BIIK). K
JEIXEICHREE 57 5. RIFIT (GS-0I-1) T
Rt 3-4cm OWE, Fx— b, RAEOELZETEE 3m
OWHEEN G508 (B16K), BEFER—Y v &R Tk
JBIE2-Tm EH/FTIC RV ERKRE L, —HTIE Mo
MR & BEN TE TRV L H 5.

(P 55 - miss )

V. 1. 3 IJIEREHEY (To)

B - 9% lmx BT 5 B U <, ZEIED
(1972) OSBRI Y3 5. I TG KT A
OREEFEHIC M 2. AEIL, BEKN 2m OBKR=
—ABIZEDLNS. Zou—ABITEENGN) o — A
B4 THEBExLND. BBER—V &N LD
b, KB EHEREIT, £ 2-5cem DA EKE LI-EE
3-5m OWEEN 725,

V. 1. 4 RERSERETHEY (B

B - 2% )R TICoMmT 5. WEE)» bk
%, AWE CILIEME 72 oA R O AR T & T
RS, R - D (1996) 1, S IMEHE IS AR
DRI DB (Ar0-3) OFFELEHEEL (17 X),
D) HAOEIZH A, Ard3 & kT 5 R TR
HERSE BG) L LTW5.

V. 2 #iBR e —2o0E (L)

2 KEAH - R0,

B TEoOREE v — AL LD e —AEIT
SFonsd (F1X).

HE m— AT L L TRED KUK D B2 (5
11 X). FEEIEX300cm mijf%. f FHEEOE S 10-20cm (ks
TERKOERE N RLS, ZOOHNS “Faal— b
EREENTWA. T O FALOBF K ks L0 & i
TLBUET, WIRTDHET Ty BEBIIRETD. T
g3 lb— M O _EAL40-60em F TO K LK 100k,
TECHEB ALY BT S. B BTV 1-2 8
Bete/E X200-250ecm OB EDO KK L0 B2, 2D
I FEMTIC I3 s B3 2 k- Hh iR A AR & 3 -
10cm FLE DO FPH CHOE H 2 WIZBEIRICET D (518
K). Zo7773HEARAR (TP IIxttbEh T’
(B 7 — A58 7 V—7, 1965).

Sl e — AR R AR O KUK b7 b (5
11 X). JEIEIEZ150-200cm. )l ve— AJEOFEN S AT
#60em L0 E O FRWEFB D K LK T 678 5.
ZomBao kUKL E, EAOBBEO K LIKEED
BRI AT N T +—ABID KT T A% %L Gt
JEERI LTS, ZOKUAT T RIER Tn KUK
(AT) &EBZ BN TWD (S, 1984). F7=Z OWEB
BEOKIIK LT T 5 L0 E & e, RERTT



TRIIE PEBE

Loc.27

BEEN
loc.22 (BLEMENT) Loc.28 Loc. 28 Loc. 26 Loc.25
RRLY - s BIRSP y (
aam Ay STATREE  (EIROER PP A AEEH(1999)
A rrmmE & loc.2¢  BUHBRE
M=y R—uvy ) Loc. 30 as R—U¥T  GsoM  (BTRBEW)
(ELREKP RHDBRR

R—y BE
A 3REB
BEO—-LE MRO—LB

Bl
PEEE
MR 5m
IR IR TRIPER RS
REDEHHR
RE DB N Bl
(] ==
Wi+
WAL T
ml 23=2

FI6M RIREFSHIC BT 2 STHIE EHRY R AR 0 — AR ORRE
BRROMEBEIIE 6K bEE, F—Y v 7RI, Loc 22, 2313 FEMHEIEER, Loc. 27-30iELRHFEER

W HET X ERR
LEE
0™ ¢ 1
L — G _ B~
ArQ
w
- ¢2 ]
BT |
[ ] sewuwmt
of 10 wmiEm
3 ] BB
-40L -

FITE  EABITE DR MEH T O B T HAE
WHE - 0 (1996)  BHROLGIEIES 6 M b 2R



%18 K I e — A8 TEICEET 2 BRAE (TP)
KENCEEE By O/ (BFHXIEEN, Loc 20 : 45 6 X b 28)

v 7 PNFEET D BB E O KK L0 EALI3EERI50em HIC “Z2maRr” DT “UraRs 17 TR TY
DG ED KK ERAREL, BTk EEICHY T 55 5.
WDKK L2 S . e EFO B KK H 13K NfE 2fFZECTSUTFTHL I LRE.



V. i E (As, Am, a

& EOKHUEOHRN (A AHE P ME ENESR
14, 2001).

BFEfR TROENRANESIZED.

S IR, ISR, R OVE A BT S/ D
A AR HE.

BE ARIEMISICBVT, 50K CHRk45m. $)1|
EHEC e R 35m.

B ANEHRE CEIMPREEZx G E LR —Y v
T T TV, 2 2 TOREHUIIEEFE TR & OB
FER—Y U TERORITHES T NS, LUTIC ARSI
HZ LRI 2. RBHE I EEREORE & %
HEERTR LT,

GRIHEH) ARIEHIRA O WEHEHO 5 6, fbIk<
DT D OIIRIME#TH D, SRR O E X, EE
AL ISV TRy SR TWA,. ZRE) (1987) 72
LIS L, FRINEHOMWRETEIX, THOH 1 -VERE

(Wi 5% - mEs )
WICK P ENTWD (B2 R). 51 - EERAT IR
EEdr (b, RIEEREY M KRR b, SBIVERETIX
R L OV AR AL, 25 V BERRAT 13 AR A L
FHEEETD (F2R).

FJMEHETIE, 8 1 RO NESRICET 2, Wik
TEBOWAKEBNIE FET D, B 1 RO TESRAIT
VTR AT TR S -28~-16m (519 X : Z27F - A,
1990), I BT THE & —20~-10m I3 T0 35 (22 - J55&,
1997). JHAnHAHE CIREOWESE (BG @ HiEiERK
HE) 13BE2-Tm T, £2-4cm AR FEKRET 5.
WD EALE, B0, S WIFENOOHEENLRD,
BEwnwe ZATIHEEIOMm UL EICET 5.

Wk % R &+ A MERR I, RITBAHE CHERE
-16~-5m (BB19 X : ZHE - JA, 1990), JIEH] CIES
“10~-2m AT 2 (k- i, 1997). BIIEEREEHE
DM, ZICHECVIREH D WIXIREDEN G2 5.

F2R FTWIEH BT I HRBOEREXSS
THE - & (1997)
=] 3
BERD B R % .
R o
(Endo et al., 1982) z' N 1% o ITEEYE
Iy o » - Eunotia praerupta
Y fég(féiff 3 BoKHRIED'90 Aulacoseira ambigua BERDBIRIEV LR
Amphora affinis
Nitzschia granulata
A BrEE & SkEED N. cocconeiformis SRIKDBERDND - THY
SsaE 60~85% N. sigma, Paralia sulcata 38E, HBDNITFB
Ful/E Melosira sp.
Z BEE, : N 5
Now || B|TEe | mmoens | O, | SEELESGE
s Yu-u N B KIS 35~60% occoneis zmt'nuta iz
%%BJE OEEE Amphora arenicolav. oculata | FEIN
N Cymbella minuta .
C PR S SkEED C. targidula glﬁléd){’ﬁﬁﬁb‘l@ﬁ LIz
10~35% Synedra ulna
Ceratoneis arcus
BB, BIBEN70~80% Paralia sulcata
- B 51'555. Bl SKEETIE | Cyclotella stylorum BiE, RELERS
EREE I 85% M E Coscinodiscus spp.
THE
» y : . BiEHE U TV B2
- R § s B N ~
HeG | T | | A| Eeaan el SET | asenreei | e saassses
“ . p Hantzshia amphioxys y 3
CSHE N I gg%ggﬁ HERESROEMR Cocconeis placentula E@@Ef ) (W AR 7IS
sItiES a Epithemia adnata
I MKIBIERT, EHEEEDEL Epithemia turgida BBV ER<ERE
BG WIERDBL v DRTEDHLL)
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LHEHEA (1990) 2 ABLBSBREOKBILIEOHRY FR EREXS ElRSR) K BEEREERR
EFEMIE 1%+ 2 BEHEtE 3 :vab 4 ¥t 5W 6 IHEEYLMN 7T IV NERD 8 I WEM
R 9 IBEYAN 10 vArERE 11 EEEUIMT 12:BRUDHE 13 IHEEUIW 14D v MEL

DR 15 BIRUY AN 16 BE 17: EHED

FLHEE ) (1993) 10X D &, kB R b a2 EEH
Lhash 2 JE D R YR R, IAITHRK - WiAE C
9, 300y. B. P., JHFNTIRALRATITTY, 040y. B. P., JISATT
8,600y. B. P. DEZ /R L, WEMNIRHLE & bk~
BEILIEZ ERRENTNS.

IV OV VEERHNS, HICBAHE CES om L (F
1950 @ 227 - AR, 1990), JIIEMET CHEE+0. 6m LI&IZ 5
95 (L - 5%, 1997). HIVEOES VEERAIZIEE
HDLNIWENGRY, FETICE Y RES LTS, 8
W 3MZ IR T B TR O HET 5 2 L 8% 0.
—J7, BIHUES BAREB OEETIE, HZEN K X Vs
WHENEL DT @IS D, KBS L A OFEH
L72< 72 D@D Bt B AARUE, & L R Rt
JTT5, 500y. B. P, (BEA « 2288, 1990), LiTAEATET6, 310
y.B.P. (k- &, 1997) THY, FHMNEEFHVEN
ERBELNTNA.

SR O PSS O N 1L, WELE AR O B o
X 0-10, #YJEIL10-50, FEJEEELEIIH0LL LA/ RT 2 &

HIEROALEIZHE 6 X b B,

MR (320 K DLoc. 11).

(BT A DR EEHR)

BHA BT /RIS T DI EEIE, FICIE O
TN 5725 NEIZT2EE®B LT OMEDEERT (6
20 X Loc. 16 KT 6 XD Loc. 6 & Loc. 13). /NERD
MR R O RLRHER ) 130T, VR O
JE & B WITIREWE N TALOE & EEAESTE D
T ENBZ. ZNHRHSOW) IRV ORI &, Ok
BT AC, IMEORWN~OH DT, BbRR
WK A 2 5 DIRENEL ST 5. ZJIHEHIC
B 2WRBEERLA OSAIY, KETLEMEET
B ENTWD (L7, 1986). EJITRWOEMOIEFRIE
JE B B IR R SR AR AED, 540-5, 950y. B. P. 2375 5
TWS (A, 1983). /INMEORFERE RIS
ELEBICELRBNLLRY, BREBENELS AT 5.
(FJINMEH)

IR O RS 1L, B S, WEEH 5\ I
B EwE - WHEIEE» 25 TH, BIRL Y O X
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Mo 5 EEICT6ins.

AR HBIEE N o0 ) IR He oD s T, SRS EEE o0 %8
BEITR < 220, ARXIE ik X 0 S5 o K oo AL
TSI S B (BIE 3-4m) FET D,
ARG RN T, WSS, MRERE ORI E-20m
L0 HIROWE T Z OSBRI mBRESAMT DICT
T2, BERIT0.2-3em ZERE T 5. FOIEH O MK
TR T ISR O R E - B VRE A < 4y
HT5.

MHEEPHMOHEIRE LY OREIE, BE20mIZET S
ELHD. BLEEE-23~- 1 mOFEHEICI O T D, i
HTHET, 2< ORB%ETNHIL 0 Z/2R7.

EEoOREH D VIIWEIE, BT X v K& < EHED
AT 5. BIHER R CTH 2 EaTILIERE O Hlli3
L2 ENEL, TOHEA, NMEIZ0 THDZ ENEW.
—7J5, BHIES BB OEETIE, HuslzEA K & Vs,
WENEL ST 2 EmICHD. BEHIER-3m Of
PRI A 5.
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AMEFAETE, BFR—U 7k Aol
FEmEA-100m (L E COMB A BIET L N TE L
T ZCITATHIBE R v — A, HTEIB T HEREY, RO R
R ZBRWZESICBWT, 1 OV AKELE)C X
STHERENTZEBZ N —#HOMEE 1 BJgL LT
KoL, BEMIZEMNEVA-FRBOAHE G2 T-. %E
OBERICE, BAERTHICERSNEAEATmE TN
WKL A RS, Tbb Ry — 7 v REER & A
nEnNIHBEEREAWE. £RBOS L, ABEOB
BIXEET 27 7 7 2 KIcENENRERE, KTFEE L,
MECFF L. —FH, KTFREEY Tho C~FEIlzown
TIET7T 77781 Lo EART TH Y, THIEHE
CIFRIEE UCARE TH VR ) (B4 sl L.

VI.1 CfE (C

S KEGHOIZIEEHOMTICHMTS. =2 LAK
TEFE O TIE, FBRICHHENTHhDZ b H
2.
GS-KB-1 : 1 %-13.54~-36.84m

(£ 25.52-48.82m)
GSKG-1 : 1#-24.19~-35.03m

(4£38.20-49.04m)
GS-OK-1 : #Z#5-13.50~-31.34m

(RF£35.30-53.14m)
BE #&XK35m.
B FiHwEEL 2E0RREN LR, koEN
ABRI—HURIRD 8 2 Hede (38 6 X)) .

Tl Ui VISR E ORER b G 2 FE T 5. JEHE
REA B L. BB OMVEE LA s b b H 5. K
JE LRI A IRITIRL 72> TO A EIFTICIE, JEE10m L
TOWHSEH 5 \VITEEE U 0 BN S T5. 20
TOWERE &> D VMIHEEE U 0 W8 IR A B B | D38 33
L, EFICHRA LT 5. —JF, BEICHEEE - IZwREo
DA LIRWEFT T, RIS E O BRI TR E
S L, EEE ESOBENSEBRTS. 20X D e AL
& DRV E D> b AR B BE D EEIK B8~ Dl 1L GS-KB-
1 (FRHE) ICAGND. —F, REMETLIHEED LW
WERPE AL D DX, GS-KG-1 (JIlH), GS-OK-1(tA)
ICHERTE B, BEFEAR—U v 7 &RCIE TALE DR E
ERAITDONHELWEE LD D.

RBAEEEICIIT 7 T OBRETIEERRDLND
(%21 ¥). GSKB-1 (FAH#H) <TI%, fEm-21m (RE

(P 55 - miss )

33.0m) fHEiz, TALL Y, HEBOMK-FR T~ 4
K777 (8E2cm), BRaohRid~4kT 77 (8
JE2cm), 22U 7 < &R T VK-35 A O R e
Al (BE12em) BRETDL (FHAK). 20 bk B
OBARBICE ENDRFEES O EPMA SDHHE i b S
DO BREERRIE A DAL (mg=44-71 : 5 3 K) Z/RT A3,
FFIZ Mg=44-49 D BREREFIE AL y = 1. 7300112 ICET D
BREAEEITRE TR, 20X ) RS O K
FOEAND, ZOBRAEITERYEEO TRERFE
B FEHTICEE T D Ky3T 7 5 (164G - =%, 1984)
WXt S5, 772 LARKIEHE Cli, Ky37 7 7728 C g
O EERICEeE D70, CREICITBEINBIE T TR ZFD T
B bEtaliEEnd 5.

HERE eI, MR A, ROWKD DV idkEE
OHEBALEEETDHZ LD, FICRERTHRE LD
DEZEZOEND. WEED D VIIWEIE, DN E R
JEBRNFEET D T E DI T ¥ RVHER & B 2 b

FE m
32.7 —
RIS
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BEEmECD
RER
RSB od R sEPoS
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#21K Ky37 7 7 HEDHRE
HHETH A GS-KB-18—1Y > (Loc. 10: 256
Kb &)



EIRE

Ky37 7 7 h ORITEE DIFHEK
EHHHAB GS-KB-18-1) » 7

(Loc. 10 : 25 6 X b £I#)

No. 1 2 3 4 5 6 7 8 9 10 11 12 SEE
Na,0 0.025 0.068 0.007 0.037 0.025 0.043 0.008 0.039 0.05 0.014 0.027 0.018( 0.03
Si0; 53.469 51.335 53.862 53.02 54.629 53.901 54.625 52.117 49119 52.068 53.876 52.529| 52.879
FeO 19.785 33.72 26.444 25474 18.64 20.251 19.497 32.487 18.046 32.037 20.87  31.994| 24.937
K20 - 0.001 - - - - 0.01 - 0.022 - - - 0.003
Ca0 1.573 1.804 1.538 1.916 1.596 1.657 1.616 1.613 1.579 1.664 1.735 1.712| 1.667
MgO 26.325 15617 21.609 22.332 26.427 25.971 26.401 17618  22.707 17.31 25.504 18.05| 22.156
Al,05 1.545 0.626 0.712 1.509 0.981 1.207 1.196 0.529 7.717 0.602 1.563 0.68( 1.572
MnO 0.504 1.461 0.986 0.638 0.441 0.575 0.509 1.286 0.467 1.296 0.578 1.206| 0.829
TiO; 0.247 0.237 0.216 0.38 0.135 0.226 0.207 0.252 0.221 0.24 0.256 0.237( 0.238
Cr,0; - 0.007 - 0.015 0.004 - 0.02 0.002 0.028 0.026 - 0.012( 0.009
Total 103.47 104.88 105.37 105.32 102.88 103.83 104.09 105.94 99.96 105.26  104.41 106.44| 104.32
Cation Total 0=24
Na 0.007 0.02 0.002 0.0103 0.007 0.0119 0.0022 0.0113 0.0144 0.0039 0.0075 0.0051| 0.009
Si 7.6399 7.7555 7.7814 7.6416 7.7906 7.6896 7.7328 7.7288 7.2172 7.7576 7.6624 7.7263| 7.677
Fe 2.3642  4.2605 3.195 3.0705 2.2232 2.4161 2.3082 4.0291 22175 3.9919 2.4824 3.9356| 3.041
K - 0.0002 - - - - 0.002 - 0.0041 - - - 0.002
Ca 0.2408  0.292 0.2381 0.2959 0.2439 0.2534 0.245 0.2563 0.2486 0.2657 0.2644 0.2698| 0.26
Mg 5.6072 3.5172 4.6537 4.7981 5.618 5.5231% 5.5713 3.8948 4.9736 3.8445 5.4072 3.9577| 4.781
Al 0.2602 0.1114 0.1212 0.2563 0.1648 0.2029 0.1996 0.0924 1.3365 0.1057 0.262 0.1179| 0.269
Mn 0.061 0.187 0.1207 0.0779 0.0532 0.0695 0.061 0.1615  0.0581 0.1636 0.0697 0.1503( 0.103
Ti 0.0266 0.0269 0.0235 0.0412 0.0145 0.0243 0.0221 0.0281 0.0244 0.0263 0.0274 0.0262| 0.026
Cr - 0.0009 - 0.0018  0.0005 - 0.0022 0.0002 0.0033 0.003% - 0.0014] 0.002
Total 16.21 16.17 16.14 16.19 16.12 16.19 16.15 16.2 16.1 16.16 16.18 16.19] 16.17
mg 69.81 44.16 58.39 60.38 71.16 68.96 70.16 48.17 68.6 48.06 67.94 49.2] 60.42

mg=100Mg/(Mg+Fe+Mn) EPMASHIE ; TEX &
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(3£ 48.82-66.55m)
GS-KG-1 : #5-35.03~-43.59m
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BE &KKXTHISM.
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R EORIRILE S LIZLIEAZT SRS, EE 2m Ll
N DGR O FENAIRL- HRLAD I SR E DO 5RO JEE A BT
TERBD. —EOHIKTII TALO EEOSHIFI SN TE
D, FOMLyEWHIEH D ORI U 0 HkD E 2N HLAE
LT3 (FlziTdbA GS-OK-1 : #5522 [X). FEEAFITIC
OBE & 72 13D % fE o 2 O s CIE, B IR BEIK TR
b7, FAifE LEomEnr eI+ 5.
FIIEAYEILOZE LWIEIR S 2 WIXTRERD, -
WXZENDOHEEN G5 (522[X). FIRITIANRZIR R
Lo TRy, FTERBICHTEEAENEELTND

EERIZELE 2SN, FCREM OEUEIZBE L THE
THIERHD.

EEiEE S U CHEA RO BN S22 5 (BE221X).
F7o, EEITEICERTE, T, &, L#MICHsSh
%, I FEIZE LA 2 ETHAHERE 620, 2ok
JEIRREHE & 72> TWD. TFERIES RO Bk -k
Wbz n. HRD 2 WVIFTHV AT, KA ORR)E
BERFGZEL, M shizBlbah 28l b
5. HABRZEEZRFD, EES»D EH~5 KT 2
BERRONDZ R H 5. FEBIT 08k o BVl
BI-HRIRD DN D72 0, A& A ORI TGN B TR ET
5. REIESRRO BRI - RIS s B2 5. ARAR T
Macaronichnus segregatis 28 25 5. FATHEHESH 50
ITEAORIAZEENHEEL, BEEMORELT-T IR
HEIZROND. BEFMOREIT EFIZEBET, 22
TR EELZ R H D, RIS il S
NTEBAEAN T I HITho THERT 5. A EALo
C B NBOBIKEIRBIZHE T 5.

723 AL C g FEIC T ¥ RAANEHER D3 045 9 5
fEET (B 2 1ZAEARGS-0K-1, JIIAGS-KG-1, #{E Al
L EE22 M) T, A EEO—HH D WIEKES A
FENTNDZ ERL.

HERE THIRMMEOEMIR a2 ST 2 L b
WCTOHENEZOND. —F, FEITEWELLEZ L

T TREHRM THD Z E MO NEBREE CHER L &
BZ oD, EEITRECHERMS, Edbanb, &
TERIIIELE T WY, T TSN, i s
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L PATHER A R TR 20 k7 7 AR AR

ZoRdHkiibE 3 AUEALAT Macaronichnus segregatisZz & EeHrkifiblg R 47—/ L 3—[Z10cm

I, LEITANE- %R0 LB bND (i E=iE,
2000). &L LTE, TEITINT AT A, F- BT
N T =BV AT AL Tk EINZEEZ RS (
% - ERE, 2000).

N1E TFHOIREIF10-20. FEOLENR - TR I3
25-40. LERORVBIZS0LL L& 722D Z L. ok - A
ETHEOBOR—I » 7FAETIE, AE LHOmE?R
Fig L2570, ZORBETHEIELTND Z ERZU.

VI. 3 EJg (B

S KREARHOIFIZER
GSKB-1 : #E&-54.57T~ T [RAH
(RE£66.55- 4B LR EE LIR)
GSKG-1 : 1 &-43.59~-66.29m
(4£57.60-80.30m)
GS-OK-1 : 1Z%-48.75~-70.35m ?
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BE HKTHaem.
B NE, E, EEicaond (522 ).
THEITIIE O EESE - W IE KO O AL ORYE T

EEDRRENLZRY (KETTRIFALIL | B KRB H
AR, 1996), TAEAHIEIS W= EATIC T 5.

P AEMETLOZE LW YER D 2 xR, i
TENODOHEENGR S (B2214). BRI R A
LlpoTHEY, THZAITREAMCARREELTND. &
RICE LA Z2ETen, FICREDORBUEICHE L THET
LHIENDD.

BEIE L LTI RO B OIS 2 B (5221X).
Fio, BEITEICE TE, FHE, PES, BEICHIS S
5. Ik FEIZBAL A 2 2 B E TR N 572 0,
FOREITRAETE 2> TWA. FTERIIHED B MR
BI-HERZHD 22 B 70 5 (BE23 KD 1). RS 2V EF5\W
TEEH, KAORREEEARZEL (23D 1), i<
WHrsn-Bibahaatel LD, ARRKEE LR
H, BIEH»O EF~FHIMLT2EERROND Z &
DD, PERILELEAII RO BRI R 572 1,
B-mAORZEENEZIRET D (23X 2). &
REEOY v hOEI I T THERTE R Y TiE10-50
cmT, —ERO/NEZRE Y MIaTIicks Ty b7 A
BREHEEFRET D ENTED (B3O 2). £y bk
FEJER A ORI MESIR U D 2 &6 %<, By R



0 G =l 7 el [ DRVt Yt I SR w1 e 11 A 2 V2 AR )
7% (23K 3). LIEUITHI-FEESNIR U D, PATEE
HH D WITEA ORI R EENEEL, EHIEWORE LT
TITHEBICALNS. EEYMOREIT EHIFEEE
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PN E 2 HEFRER B 2 bhvd. FEIXAEILE ] 9
U7-REHEM THD Z LD ONBRE CHE L5
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(W32 - B, 2000).
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TAHRBHENRD NS (HE22M). 2055 FEOETE
EZiEZ &0 kA, EHoRRiEicixAaEla
Macaronichnus segregatis 23T 5. —J, GS-OK-
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WERIEA (1997) 1F, KEMBETHIX, X,
T OMFZRIT/INEFNTE HE X, (PBEREAMEN) (2 CHRENR) 7@

\ZIEZE T % PR CHlE S E M R E 21T 7. 20
fﬁﬁi, FERT/ N NEH-IX TIE, Wi E N E 251X
FEOBEADEANICKRE 2D Z LS. £
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Geology of the Omiya District
By
Tsutomu NAKAZAWA* and Hidenori ENDO**
(Written in 2001)

(ABSTRACT)

The Omiya district, which is a quadrangle of lat. 35" 50" to 36" 0’ N and long. 139" 30" to 139" 45" E (lat. 35°50" 11.6”
-36"0"11.5"and long. 139" 29" 48.47-139" 44’ 48. 3” referred to the International Terrestrial Reference Frame, ITRF) is
located in the southeastern part of Saitama Prefecture. Recently, the district is highly urbanized. Topographically,
the district includes alluvial lowlands and uplands. The alluvial lowlands are distributed mainly along the Arakawa
River (Arakawa Lowland) and the small valleys dissecting uplands. The Arakawa Lowland separates the uplands
into the Omiya and Musashino Uplands. The former widely occupies the central to western part of the district, and
the latter is in the southwestern part of the district.

GEOLOGY

The Omiya district is situated in the central part of the Kantd Sedimentary Basin, and is underlain by thick
Cenozoic successions. In the shallower part than an elevation of about -100m, the Middle to Upper Pleistocene
Shimosa Group, the younger terrace deposits and Kantdo Loam, and the Alluvium are distributed (Fig. 1).

SHIMOSA GROUP

The Middle to Upper Pleistocene Shimgsa Group that is distributed in the shallower subsurface part than an
elevation of about -100m is divided into 6 formations and a bed.
F formation: The formation consists mostly of well-sorted sand, but is dominated by gravel and mud in the
northwestern part of the district.
E formation (less than 46m thick) : The formation is divided into the lower, middle, and upper parts. The lower
part is composed of sandy gravel and mud containing fossil plant roots. The middle part consists of muddy sand
and/or sandy mud containing molluscan fossils. The upper part is made up of horizontal or cross stratified, well
-sorted sand.
D formation (less than 17m thick) : The formation is divided into the lower, middle, and upper parts. The lower
part consists of sandy gravel and mud containing fossil plant roots. The middle part is composed of muddy sand
or sandy mud containing molluscan fossils. The upper part is characterized by well-sorted sand.
C formation (less than 35m thick) : The formation is composed of poorly sorted sandy gravel and mud containing
fossil plant roots and peat.
Kioroshi Formation (less than 35m thick) : The formation is divided into the lower and upper parts. The lower part
(less than 18m thick) is composed mainly of mud containing molluscan fossils with basal gravel and/or gravelly
sand, and is distributed along the paleo-incised valleys. The upper part (less than 20m thick) is formed of thinly
alternating beds of mud and sand. The basal part of the upper part consists of coarse sediments containing
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Fig. 1 Stratigraphic summary of the Omiya district

abundant molluscan fossils. The depositional surface of the formation corresponds to the Kioroshi Surface.
Omiya Formation (less than 20m thick) : The formation consists mainly of cross-stratified, poorly sorted gravelly
sand and/or gravel, and intercalates muddy beds. Gravel is dominant in the northwesten part of the district. The
depositional surface of the formation corresponds to the Omiya Surface.
“Jose Clay” (less than 3. 5m thick) : The bed is composed mainly of light gray, tuffaceous mud, and locally
intercalates “Katazuna” sand beds. The bed comformably overlies the Kioroshi and Omiya Formations.

LATE PLEISTOCENE KANTO LOAM AND TERRACE DEPOSITS

The Kantdo Loam is composed largely of volcanic ash soil. The Kantdo Loam in the Omiya district is divided into
the older Musashino Loam and the younger Tachikawa Loam.




The terrace deposits in the Omiya district are formed of fluvial gravelly deposits and are divided into the
Akabane Terrace Deposits, Nakadai Terrace Deposits, and Tachikawa Terrace Deposits on the basis of their ages.
The oldest Akabane Terrace Deposits are overlain by almost all parts of the Musashino and Tachikawa Loam. The
Musashino Loam above the Tokyd Pumice and the Tachikawa Loam overlie the Nakadai Terrace Deposits. The
Tachikawa Terrace Deposits are overlain only by the Tachikawa Loam.

ALLUVIUM

The Alluvium is mainly distributed in the lowlands along the Arakawa River and partly in the floors of the
incised valleys in the uplands. The Alluvium of the Arakawa Lowland is composed of mud, sand, and basal gravel,
and attains 45m in thickness. The mud containing humic soil is dominant in the Alluvium of the small incised
valleys.

GEOLOGIC STRUCTURE

The Middle to Upper Pleistocene successions are almost horizontally distributed in the Omiya district. A more
detailed examination, however, reveals that the successions slightly incline toward the northeastern part of the
district with gentle undulations. The inclination stratigraphically decreases upward.

ECONOMIC GEOLOGY
The land subsidence was seriously caused in the Omiya district, and reached maximum in late 1960’ s to early
1970’ s. It lessened later in response to the regulation of pumping-up water, and locally changed into the uplift.

The Kanto Earthquake of 1923 damaged the Omiya district. The damage was heavy on the alluvial lowlands,
especially near the margin of the uplands. On the other hands, slight damage was caused on the uplands.
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