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Fig. 1. Quaternary geology and topography of the Niigata plain and adjacent areas
(Kamoi, 2002).
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Fig. 2 The Pliocene-Holocene stratigraphy in the Niigata plain. And
the correlation for Kanto plain. (Kamoi, 2002)
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Sedimentary system Egﬁi{_as Sedimentary facies Cores
Fluvial system Fluvial Channel fill KIJSN, FG, SRSN
A sediments Channel levee KJSN, FG, SRSN, YG
Floodplain KJSN, FG, SRSN, YG
Lake system B Lake sediments KISN, FG
Barrier Island system C Salt marsh sediments SRSN
D Lagoon sediments KIJSN, FG. SRSN
E Tidal flat sediments KISN, YG
F Bayhead delta sediments KISN, FG. SRSN
G Transgressive lag sediments KISN

Fig. 3 Sedimentary facies and systems identified in the KJSN, FG. SRSN and YG cores.
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Fig. 4 Sedimentary column of the KISN core, showing sedimentary facies,
lithology. and bioturbation intensity (b.t.).
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Fig.5. Selected photographs from the KISN core. Diameter of photograph. 20cm.

(A) (3.14-3.34m depth): The graded sand (arrow) overlains the peaty silt (Facies A).
(B) (6.08-6.28m depth) Alternation of sand and mud (Facies A). Inversely-graded beds
(arrows) are identified. (C) (8.51-8.71m depth): Peaty and sandy silt (Facies A). (D)
(13.12-13.32m depth): Sandy and massive silt (Facies B). (E) (17.29-17.49m depth):
Laminated mud (Facies D). (F) (23.36-23.56m depth): Laminated mud (Facies D). (G)
(24.38-24.58m depth): Laminated mud (Facies D). (H) (28.48-28.68m depth):
Alternation of sand and mud (Facies E). Thalassinoides-burrows are identified. (I)
(30.48-30.68m depth): Alternation of sand and mud (Facies E). (J) (37.28-37.48m
depth): Sand with shell fragments and granules (Facies F). (K) (39.23-39.43m depth):
The range of arrow shows Facies G composed of poorly-sorted pebbles. Base is
erosive. (L) (42.47-42.67m depth): Silty sand with rootlets.
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Fig. 6. Selected radiographs from the KISN core. Diameter of photograph, 25¢m.

(A) (2.00-2.25m depth): Poor-sorted sand with granule (Facies A). (B) (13.25-13.50m
depth): sandy and massive silt (Facies B). (C) (17.25-17.50m depth): Laminated mud
(Facies D). (D) (19.00-19.25m depth): Laminated mud (Facies D). (E) (19.50-19.75m
depth): Laminated (upper part) and bioturbated (lower part) mud (Facies D). (F)
(20.50-20.75m depth): Laminated (upper part) and bioturbated (lower part) mud
(Facies D). (G) (21.50-21.75m): Bioturbated and massive mud (Facies D). (H)
(23.50-23.75m depth): Laminated mud (Facies D). (I) (31.00-31.25m depth):
Intensely bioturbated sand (Facies E). (J) (31.25-31.50m depth): Trough cross-bedded
sand (Facies E). (K) (33.75-34.00m depth): Alternation of sand and mud (Facies E).
(L) (38.25-38.50m depth): Poor-sorted and bioturbated sand with granule (Facies F).
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Fig.7. Sedimentary column of the SRSN core, showing sedimentary facies,
lithology. and bioturbation intensity (b.t.). For legend see Fig. 4-2.

Fig. 8 Selected photographs from the SRSN core. Diameter of photograph, 20cm.

(A) (7.03-7.23m depth): The graded sand overlains silt with rootlets (circle) (Facies A).
(B) (8.13-8.33m depth): Bioturbated mud (Facies C). (C) (11.15-35m depth): Alternation
of sand and mud (Facies A). (D) (14.37-14.57m depth): Sandy silt with peat layers (Facies
C). Teredolites-burrows are identified. (E) (17.26-17.46m depth): Foreset cross-laminated
sand (Facies A). (F) (23.60-80m depth): Intensely bioturbated sandy mud (Facies D). (G)
(24.60-24.89m depth): Mud drapes are identified (Facies F). (H) (29.02-25m depth):
Bioturbated mud with shell (Facies D). (I) (31.51-31.71m depth): Bioturbated mud
(Facies D). Chondrites and Teichichnus-burrows are identified. (J) (28.33-28.53m depth):
Bioturbated mud (Facies D). Chondrites-burrows (arrow) are identified. (K) (50.52-72m
depth) Large foreset cross-laminated sand (Facies F). (L) (51.52-51.72m depth)
Alternation of sand and mud. Wave-ripple-lamination is identified (Facies F).
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Fig. 9. Selected radiographs from the SRSN core. Diameter of photograph, 25¢cm.
(A) (2.00-2.25m depth): Trough cross-bedded sand (Facies A). (B) (4.50-4.75m
depth): Large foreset cross-laminated sand (Facies A). (C) (8.50-8.75m depth):
Bioturbated and sandy silt (Facies C). (D) (13.00-13.25m depth): Bioturbated
alternation of sand and mud (Facies C). (E) (20.00-20.25m depth): Bioturbated mud
with shells (Facies D). (F) (21.50-21.75m depth): Intensely bioturbated mud (Facies
D). (G) (24.25-24.50m depth): Trough cross-bedded sand (Facies F). (H) (30.25-
30.50m depth): Bioturbated mud with shell concentration (Facies D). (I) (34.75-
35.00m depth): Bioturbated and massive mud (Facies D). (J) (42.50-42.75m depth):
Bioturbated and massive mud (Facies D). (K) (49.00-49.25) Forset cross-laminated
sand (Facies F). (L) (51.50-51.75)Alternation of sand and mud (Facies F). Wave-
ripple-lamination is identified.

EEAEL, —HICAERIEA RO LND. FAJEIC
W E 2 5.

(AR bA] EREME 72V FEIZER
Teredolites INBREE SN D.

HRHIZEE 10.20~12.75m : HERSHE A
CEFH] FARRL ~ HORLRD g 72 & ONC WM B S0 JE AL
(Fig. 8C) b 72 5. WEIXEICHRbEEZ RL, 7
+ 7y MBS N T 7RIRILEE, kX OV
TR R ET 5. WKigE~E. BERIERR
ﬁ%ﬁéb\, A XDV N OE-EE T, RO
BHMEAEE TN 5em T LTIV b B ARHIRL~
Kikb _L%’ﬁéu&ﬂﬂ% Y. SR % R
IZERAEL, BAEERZRDOND. WTROEHED
AWBILITZ T TE LT, AR A LD bR,
TR ICE R D.

JEHEIRE 12.75~14.94m : iﬁﬁ*ﬁ C

[eFE] JRESRIIRAEE 2 5 NCE v FEN D
5. TEIIWE TV H%’%iﬂﬂ: L, B3 20
~30cm DJFHaMJE % HAET 5. EHK 8cem DFfb
AR EA DR D DD . BT IRESIE A

0.5cm @




J@noren, AmETELAIET 5 (Fig. 9D). WhJEIX
JE &% em ORARL~HRIRL 2> 572 0, IR,
FEHITEE 13.70m (2% Corbicula japonica HFEH 4
5. ZHUXERCEN LEEREZRTZE NG, B
HitEE B2 HbND. FTABICEBICERD.
[EAbA] BRWE RSV MEIZEE 0.5em D
Teredolites 38155 X 11 5 (Fig. 8D).

JEHITRE 14.94~19.11m : HEREAH A

CEFR] v b O g % AT 3 2 BRI ~ HBUHDRL
WER bW EI NV NErLR s, It +
7Y v MR EE(Fig. SE)X° k7 7 BRI @ HL A %
EL, BECREREZMES. FITRbEELRL,
IR~ PR IR BB 72 A TZERE 23 38
oD, REMR 2% G5, MW ba 038l
END. EYEILSERENAIXITZEA ERD BN
V. TBICHETB I E R S

PEEIVERE 19.11~24.07m : HEFEME D

Ceka] RERWIRATE W OB ET H0E
L RENS RS W EOE X133 mm~10cm T,
FRAKI~ MRS 22 & 72 5. BRI FEE LT AL
REJEALA DT OBk E 29 5 23 (Fig. 8F), “FATHE
O 7HMREENARBDOONDLZ b HD. L
I UIEHAERIC RE W Fr o B kA 23 EEHT L (Fig. 9E),
—H IR O BN EE L CENT S, TE
B HICE A D

R bA] B 0.5~4.5cm @ Thalassinoides 3
ERICELBEIND. —HICERE 4m O
Ophiomorpha 3780 L 5.

JRHITEE 24.07~26.52m : HEFEHH F

[ AH] MOHTRLAD ~ HRLRD JE 72 & ONC %5 B b IR A8
NORB. BT N T 7RISR AT R
(Fig. 9G), = b2, ZhaEHIlROER(~ > K KL
A 7, Fig. 8G) &£ 5 . IWIKITMEE T, MAIEMIZRE
WhZ&T. AYBILCEREAGIITZEALERD S
2. TR ICHERRICE R D,

PR 26.52~48.00m : #EfEFH D

CAatH] REM P &2 G E v NEx R E L, i
HIRL~ MR RS D 2 A E T 5. 3 LUWVEREELS
AR DT DR A 35 Z £ 3% 03 (Fig. 8J),
AT A2 LS = & b 5 5 (Fig. 8D. UIE LIEHKAE
FZ BAbAT A3 PE H L ( Fig. 8H), — &8 CIXEES o Bk
FNEE L CHERT % (Fig. 9H). T i
ERD.

[EERA] B 0.5~2cm @ Thalassinoides, [H.
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Stage Column yrsBP  |b.t. Lithology Facies
' Massive sandy silt. Wood fragments.
(m) - Week bioturbation. B
[<- 3.460 40

Numazawa
Ash (4.700)
Silt with sand layer.
Alternation of laminated and
bioturbated layers.

Shell fragments. D
Burrows include
Ophiomorpha, Planolites,
Skolithos, Teichichnus
and Thalassinoides.

20 =

< B.260E60

Holocene

Sand with granules, alternation of sand
and mud and silt.

Cross-stratification.
Coarsening-upward succession.

Wood fragments. F
Burrows include

[ Ophiomorpha,

Bl — Skolithos, Teichichnus
and Thalassinoides.

40+

w _
5 5
i T I |

[« 9.350£130

= 9.740£740
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50 10800125
Granule, sand, alternation of sand and
mud and silt.

Poor-sorted.

Wood fragments.

0 E L Week bioturbation.

Upper Pleistocw

silt gr

Fig. 10 Sedimentary column of the FG core, showing sedimentary facies,
lithology. and bioturbation intensity (b.t.). For legend see Fig. 4
B3 mm FLE O Chondrites (Fig. 8J) RN &KI2%
SBIEEEIND. —IHIZEREN 1.5cm D Palaeophycus,
EAN 1~2cm O Teichichnus (Fig. 8D, HEAAMN
1.5cm @ Skolithos HF8H L5,
JEHIE 48.00~55.00m : HEFEHH F
CEFH] JE D & % BAE 3 2 WAhL D ~ FoRL b g 72
O ONNCHVESBWIE ARG B 72 5. W JE T EITRuHE
WaERL, KO7+7 1y MIREHESS ~ 7 75
P EHEN G ET D (Figs. 8K, 9K). i@ikiZ@m~ R
V. BEICREE A, YA XD F OB
Ba e, WIRABICITHTERS N7 7R TE
H, BXOT=—71U v 7L EH(Figs. 8L, 9L)
MIEET D . — I AYEELSL AR A TR b,
BAERC R EM RSB D ERT 5.
(IR ] —EICERR 2em @ Thalassinoides, [H.
H 1~2m O

£& lem @ Palaeophycus,
Teichichnus 38O HILD.

4.1.3. FGa7 (Fig. 10)

HEEIZERE 1.00~3. 13m : HFE4E B

CEfE] (REZRWYE LV Narbid, EICHRE &
T 203 (Fig. 4-84), R PFATEMRAZES Z &b
b5, —ITEHWVEYEELNBDO 5D, BIEIC
%L OREMF &t FABICHBRICERD.




Stage| Column yrsBP  |b.t, Lithology Facies
of . M.ass[vx_a sandy sill. Wood fragments. B
(m) | Week bioturbation,

[ 3.460240

= Numazawa

Ash (4,700)

Silt with sand layer.
Alternation of laminated and
bioturbated layers.

Shell fragments. D
Burrows include
Ophiomorpha, Planolites,
Skolithos, Teichichnus

8.260£60 and Thalassinaides.

Sand with granules, alternation of sand
and mud and silt.

Cross-stratification.
Coarsening-upward succession.

Wood fragments. F
Burrows include
Ophiomorpha,
Skolithos, Teichichnus
[ and Thalassinoides.

Holocene

=z = =

- . : ,

I il g 1 1!
LI BTN TN
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- 10,800 125

Granule, sand, alternation of sand and
mud and silt.

Poor-sorted. A
- } Wood fragments.
0F Week bioturbation.

Upper Pleistocty

Fig. 10 Sedimentary column of the FG core. showing sedimentary facies,
lithology, and bioturbation intensity (b.t.). For legend see Fig. 4
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Fig. 11. Selected photographs from the FG core. Diameter of photograph, 20cm.
(A) (1.46-1.66m depth): Sandy and massive silt (Facies B). (B) (20.07-20.27m
depth): Laminated mud (Facies D). (C) (16.50-70m depth) Bioturbated mud
(Facies D). (D) (21.06-21.26m depth): Laminated mud (Facies D). (E) (23.33-
23.53m depth): Bioturbated mud. Ophiomorpha-burrows are identified. (F)
(27.06-27.26m depth): Bioturbated mud. Teichichnus-burrows (circle) are
identified. (G) (27.70-27.90m depth): Bioturbated mud. Teichichnus-burrows are
identified. (H) (31.27-31.47m depth): The graded sand (arrow)with rip-up clast
overlains silt (Facies F). (I) (36.08-36.28m depth): Alternation of sand and mud.
Skolithos-burrows (arrow) are identified. (J) (45.44-45.64m depth): Alternation of
sand and mud. (K) (58.20-58.40m depth): This shows the boundary between
Facies F and A. (L) (69.71-69.91m depth): Poor-sorted granule and silt (Facies A).

B C

I
I

32

JEHIVEE 3.13~30.36m : HEFHHH D

CafE] 55 < SEATEEE R RS2 T 54 (Fig. 11B, D) &,
FELWEMBEESAIRA DT DR A B3 555
(Fig. 11C, E, B)23 0 i3 2 v b~ v FEns
s, TNHOEIF m A—&—T, 1ZIF L
B CHER CTX 5. BBOE X3 2~3cm TH Y,
FE IRV, Es, o EEET S, LiIFL
ITHAERIC R E o/ Mo Bl AR ERT 5. T
NEIZHIBRIC ER D .

(4 b A] B 3~10cm @ Ophiomorpha (Fig.
NE)AREICZ BRSNS . —ICHEE 0.5~4cm
@ Thalassinoides, BEAE 2~6cm @ Skolithos, BE.£E
2~3cm O Teichichnus (Fig. 11F, G), E£ lem ©
Planolites WBDHND.

HEEIERE 30.36~58. 27m : #FE4EF

CAAH] FRfmb~ kb g, Wi A JE (Fig. 11d), #'E
IV REDDR D, ) 2~bm T LT, TV NEanb
WIEHE, &L CHR~HhbE~L RETD L
HUBAL DRV K L 3EBOH B 5. WE IR PATHEEE,
N7 7RREAREE, KO 7 4+ 7%y MR EBN
HETDH. FICHRbEEZ R L, BEIRERE A
9 (Fig. 11H). #WIkiZ @~ R, FEgr £ X v
kDA ETe. B FENCIZATEIR 72 Fobl ~ FkLRL
WERFRD L, NI~ EERCF T A XD v
~ O A G T (Fig. 11H). U LIEETER, <
TIRE L TREMADELT L. —H oI L FNER
WIRAEREIZ, EMEILCERARRBO NS, &
& LT EAMR b a3 . AL = A
o THET 5 (Fig. 11K).

[ b Al —EBICEAR 0.5~4cm @ Thalassinoide,
B Tem @O Skolithos (Fig.111), E 1~5cm O
Ophiomorpha (Fig.111), [E£% 3cm @ Teichichnus
DO HID.

PEEIERE 58.27~71.00m : HEFE+E A

CAta] M, Mih~tHhind e, e A, #
B MNanbisd, MERITEIRAELS, s
% < Gie(Fig. 11L). BoRRITHMA~ATH .
JE IR, M~ e ST, RIUHEED 5 E
L, BEREEZMES. v METRICsIkT,
JEHEME T 5. BIEMIZREM R NENT 5. &
WBEELTIREIREE 68m (L CTO A, 55< RO HND.




Stage: Column yrsBP  |b.t, Lithology Facies
0
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— k- 1.860+80 Alternation of sand and mud
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S==S] Wood fragments. A
?_' Seed fossils.
b2l Rootlets.
= Strong bioturbation
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R
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Fig. 12. Sedimentary column of the YG core, showing sedimentary facies,
lithology. and bioturbation intensity (b.t.). For legend see Fig. 4-2.

A B C D

)
Fig.13. Selected photographs from the YG core. Diameter of photograph, 20cm.
(A) (10.25-45m depth): Sandy and peaty silt with seed fossils (Facies A). Seed fossils
are circled. (B) (14.05-14.25m depth): Sandy and peaty silt with rootlets (Facies A).
(C) (16.53-16.73m depth): Intensely bioturbated sand (Facies E). (D) (19.77-19.97m
depth): Alternation of sand and mud (Facies E). Ripple cross-lamination is
recognized. (E) (24.24-24.44m depth): Laminated silt with sand layer. (F) (29.27-

29.47m depth): Alternation of sand and mud (Facies E). Thalassinoides-burrows are
identified (circle).

4.1.4. YG7 (Fig.12)

HEEIZERE 1.00~16. 00m : HEFE4E A

CAtH] EICIERE, WEI IV MNENLRD, —i
TS oML~ HRIRD 8 & £ 5 . BRI
WET, WIKIEE. WEEHICIRY v TR e
NREDBND. Vv MNEXEICHREZZET D0, R
MR BERE 2D 2 L 3D 5. 2IRICADERLWIK
138 2 ) CMI KRS 23T H D BTERIC IRE W) T
R &% < &2, JEIRICHDIR b A (Fig. 13B)
A (Fig. 18AREHT S, A ICHERAIC
HiLD.

YRR 16.00~21. 72m - #HFEHE
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CAtR] WMDY A 2> 5 72 5 (Fig. 18D). kb 134
AR~ R 22 572 0, RGN FET 5. K
TR~ T, A XD L b OBEEE ST,
DV MNEIEELWEMBERLOT-ORE R T 5. &
EIZ KB OAIEALA D Z <R B 5 (Fig.130). #
FEWICIRE R =& Te. TABICHEBIICERD.
EEALA] B2 0.5~4cm O Thalassinoides 58]
BEh5b.

HEHIEES 21.72~24. 84m : HEFEHE A

UsAR] REBWIRAERE, v NEnbisd. BWER
WZIE N7 7RIRIZ @A FZE L, v NEIZIZEAT
HEPN G ET 5 (Fig. 13E). AWEILoABbans
BIZFHLRBD NS, BIRITHEDIR LA D EHT 5.
TZF IR ER D,

(AR kAl —EBCEAE lem LA T O Thalassinoides
NElEIND.

YEELZEE 24.84~30.00m : #FEMEE

CafR] woEsvnbie i, WE v NEN GRS, i)
JE XA ~ RIS ~ 72 0, SATIERESS b 7 7 AL
RN ET H. WIKITEE. v MEIEE LW
EEELOT- Ok Z 2T 5. BRI KA D AR
FANLLBOLND. WHITREE 28.35m DJF7EI 2
KBALO OBERCG RN EE L CTERTS. £,
BAEAIZ b B AP EMR B EL T 5.

[AE kAl B 0.5~3cm O Thalassinoides 142
iz < B S (Fig. 13F), —#ICEZEL 4L mm
FEEE D Chondrites BRSO HIL 5.

4.2 TOC-TN-TS BEZ 1t

TREHREY T O TS REORIENS, HEFREEREEE
HET HMEITH LS 2 BIThb s, TS BEIX
WK MK BHERE M & 783 D FRiE & L CHW b,
— WA R HERE) TIE 0.3% A0, HE/K R HEREY) ©
1% 0.3~3.0%% 9. F7z, WBEHEBEVOLGEICIT
fRfb- Bt b a5 2 E N ATRETH S . HERE
DA FTIXEI A T4 NOETHFET DH. £DTz
W, TS BEOHIRIZIT A T A NOIASMNE
HCThDH. AHHOIIRIZ K - GREITEREENED H
b L, MEETAZ TV T OBEICLY, g
A A ERBMNIG L, FibkFEERAESED.
ZORMEARBIXERA A EIE LTS, T A b2
L, HEHFICEESND. 2FD, SALT7A4 |k
DIRITIE, £ THRED IR A 4 B 0ETH
D, WREEA A XK AT, REIZHKTICE



FLTWD 72w, KRR Tidmn TS IREZL
Y. F2, LVETHTHIUE, FESET N T
U7 OIFEMEE S, ZEOFIKFEELERL,
AT LIS LTRA TA NEEKRT D, DED,
M CHEERE CH, K VBT TERA A ICEATR
BRI &, HERS R O TS IR E 135 < 72 % (Keith and
Degens, 1959 ; 41, 1978, 1992 ; %2>, 1982 ;
FIEDS, 1983, 1989 ; H4EAy, 1994 ; IMAJFIE
73, 2003).

FTo, WKBRETITAEEI PN BdHoTH
A T4 MIERHE ST WA, AR BRES ClaaH
YWOBIIE T TAA T4 SRR INS. EDTD,
TOC /TS JELL LT CIS t) 6, KD
IKERHERED D E T+ 5 Z LM TE D, &6IC, [A
CHEKRERE TH-Th, LVETHRIZEDER
A TA SRR END =0, Wb - ETlE b ki
THZEMARETH D, — &I C/S Hd 5 LA LTk
IKERHEREY), 3 RFAILIE T O BR( LA 7o Vi e B HERS
¥, 1 AifRIER RS & 72 0 oW AR~
B IR HEFEY & k9 (Berner and Raiswell, 1984;
Berner, 1984; Sampei et al., 1997).

TOC /TN JRE (LT C/N T HERS W h o
B S URLERLIR C & 2 M BERIF CH 2 28B4 5
L LTHOWHBRTWS. HEEM T oA Ot
FalRIT R E <0 THRER & BRI B 0, HRERC D
BT TICEMEM 7T 7 b, BERRO S DI
K77 7 bR TH D, DL
HE¥1Z cellulose <° lignin @ X 9 ICRFBICTRAT-A
B ETIRET DD, 7T 07 FUATHRTEWD
CIN tb&Rd. —fRICT T 7 b RIRAaH) O
C/N HI3k 6 FREE, PRiRA#Y D C/N tix 15 P 1
% 7~ 9 (Bordowskiy, 1965; H£iZ2>, 1982 ; =i
73, 1997).

4.2.1 KISNa7 (Fig. 14)
HEEIZEE 1.00~11.00m : HEFEHE A

TOC #FE1E 0.64~3.81%(F1 2.40%), TN JE
1% 0.06~0.25%CFH) 0.17%), TS % 0.04~
0.20%(CF#) 0.09%) DR CEB T 5.

TOC MEEITTIC 2~4%DEVME A RT DY, R fE
DS B UET O F 1%R11 1 DIV MEZ RS, TS JRJE
1F0.2%LL FOIRVMETZET 5. C/SHIZ 10 8Lk,
C/N tbIi3#) 10~17 O EVME % R 7.

YEEIZEE 11.00~15.50m : H#FE4E B
TOC #EIE 1.35~7.40% () 3.14%), TN &
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% 0.13~0.56%(CF¥) 0.29%), TS L 0.08~
1.07% (7 0.36%) DM TEE T 5.

TOC 1L EAZICIA D> THI 1% DE HK 3%
DEVME~EBINT 5. &5, & EFHTIEN 7%
Db EVMEZRT. TS BEIZ EALIZH - TR
0.1%DIEVNMED DR 2 (ZHEIN L, HRHIGEE 12m {F
TR 1% D EVMEZ RT. £ D%, 0.2~0.3%D1E
~ERWITEY T D, CIN T HREIRE 13m PAGE
THI 8~10 DHEAURVMEZ RT3, 2k v AL
THI 12~13 O EWMEZ R T
PEEIVEEE 15.50~27.28m : #EfEAH D

TOC #£1% 0.30~2.25% (4 1.30%), TN J2E
% 0.05~0.30%(CF¥) 0.15%), TS L 0.28~
3.85% () 1.71%) D TEE T 5.

TOC BEITHK 1~1.5%DEM 5 AL - T
L, HHITEE 20m (0T TR 2% D b
WMEZ RS, OB L, K 1~1.5%D %
AT TS BREITHI L 22208 & BAZIM D>
THML, $EHIGEE 20m FHI Tl b mVEEZ R LT
%, W+ 5. £72, ZOWEKIE 4 BOL-BEE
VKL, HHIEE 25m CTHROJA /hS 72 l(e—2
=% 1~1.5%), #HIVEE 28m T/hS e lli(e—2 =
# 2%), JEHIRE 20m TR E 2 1L(E— 7 =47 4%),
JEHIREE 16m CTRZ2ILI(E—7 =2%) & Fi>. C/S b
X 1A OEWETEZE LTV, C/N I 9 ®
BB EALIZ D> TR 2 123 LU, JRHIGEE 20m
FHETR T OIRWMEZ 7RI, O, fRk2 IZHEINL,
10 AT O FLER IR B M A o T
YRR 27. 28~35. 98m : HEFEHE E

TOC ¥ 1T 0.47~1.60%(F-#) 0.88%), TN JEJEE
X 0.03~0.11%CF¥) 0.08%), TS #EIT 0.30~
1.31%CF# 0.75%) O CE S 5.

TOC REIFZFEIC 1%L FOIEFITRMEZ R T,
TS IR ITHIEE 383m LL T TR 1% D HHEREY R
B %~ L7tk 59 0.5% DR M~ & 28I ib 4 5.
Z D%, RORWINT 5. CIS HIZEICHK 1~2 DRV
ETRETSH. Zhix TOC MEENIEFITERVVEZE
R EEZBEND. CIN EiE EALIZHAy> T 10
AR 22 B 17 OEVME~ L EINL T <.

4.2.2. SRSN a7 (Fig. 15)
YEEIZEE 1.83~19. 11m : HFEFA A, HFEHEC

TOC £ 1% 1.09~6.28% (14 3.44%), TN &
I 0.12~0.49%CFE¥ 0.28%), TS #EIL 0.07~
1.52%CF¥ 0.34%) D CEE T 5.
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Fig.14. Summarized column of the KJSN core, showing interpreted depositional environments,
grain-size, total sulfur and total carbon content, C/S and C/N ratio, 14C ages and Ash layer.
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Fig.15. Summarized column of the SRSN core, showing interpreted depositional environments, grain-size, total sulfur
and total carbon content, C/S and C/N ratio, C ages and Ash layer.




HEREAR A @ TOC X 1~3% D%z L, TS 3°

IREEIE 0.25%LL FOEVWVEZ ~T. C/SHIE 1
TNEERWT 13 LA E, C/N X 10 L Eo & WMEE
R

HEFEAR C @ TOC JEEEIXEIT 3~6%FEH 12V ME
ZoRd. TS PEEIX I 0.2%LL T OIKVME Z 7928,
—HET0.7H L<IX 1.5%DEWMEERT. C/S i
TS RENEWEMET 9 H LT 4 EIERWEEZRT
23, FOMIE 18 LLEo@EWMEZRT. C/N FiX 11
UL D@ EE R,

PEEIERE 19.11~24.07m : #3E+# D

TOC ¥ 1% 0.45~7.38% () 1.72%), TN JEJE
% 0.05~0.46%CF 0.14%), TS #EEIL 0.18~
3.67% (- 0.98%) D TEE T 5.

TEHITEE 20.58m (X EFIZE VY TOC HRIE(7.4%)
& TS BEGT%ERLTWS. ZOV 2 7 ITE
FEE eV N Th Y, FREHEWE 72500 % I E
L=AREMEN D D. 2D, LLFTIEZ0EaE
WTHEE T 5. TOC BT 0.6%0> 5 EAZIZmH
STHRZIZEML, $1%DOME 27~ TS I3
HITREE 20m LUE T 0.3%R1#% ORVMEZ R L, i
DI TR 1% D @EWMEZ <3, C/S HlE 1~2 Fifg
EVMETZET 5. C/N FiTEIC 8~10 Hitk O bk
HIEY Ml 2 7= 7
YEEIZEE 24.07~26.52m : HEFEEF

TOC #EEIE 1.10~2.26%(F#) 1.54%), TN JEE
% 0.09~0.13%CFE# 0.11%), TS #SEIL 0.13~
0.38% (%) 0.22%) DR CAB 5.

TOC T 1% DE S AL > THA L,
JRAIZREE 25m THI 2% D @V ME % < L7z 1%, 9 1.56%
AT 5. TS EEITEIC 0.2%0 FOEWME T
BT 5. CIS i EAZICis-> TR 3 2B 18 @
E~ &R U725, & 8 OfE~LEDT 2.
C/N LITH 10 OMEN S BALICE 2> TEIL, #)
17 A OIEF I @ MEE R~ T
YEEIZEE 26.52~48.00m : #FE4ED

TOC 1T 0.62~1.46%(F 0.91%), TN JEEE
1% 0.09~0.14%CFEY 0.11%), TS #JEIx 0.22~
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Fig. 16. Summarized column of the FG core, showing interpreted depositional environments, grain-size,
total sulfur and total carbon content, C/S and C/N ratio, '4C ages and Ash layer.
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Fig. 17. Summarized column of the YG core, showing interpreted depositional environments, grain-size.
total sulfur and total carbon content, C/S and C/N ratio, '4C ages and Ash layer.
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Fig. 18. Lateral stratigraphic cross-section of the Niigata plain.
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Fig.19. Paleogeographic map in the Niigata plain. Land area, delta, barrier and inlet are drawn on the basis of an editorial
committee of ground figure in Niigata Prefecture (2002), Takahama and Urabe (2002) and Urabe et al. (2004).
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