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Neogene and Quaternary stratigraphy in Nakanokawa and its vicinity,
Nara City, central Japan

Yoshinari Kawamura*

Abstract

Detailed geological mapping has revealed the stratigraphic sequence of Neogene and Quaternary sediments with
andesite in Nakanokawa and its vicinity. The sediments are divided into six geological units: the Jigokudani Formation,
Sonoha Gravel, Mikasa Andesite, Osaka Group, older terrace deposits, and alluvium, in ascending order. Of these units,
the first three are assigned to the Middle Miocene, and the Osaka Group is Late Pliocene to Early Pleistocene in age. The
older terrace deposits and alluvium are also of late Middle Pleistocene and Holocene age respectively.

The Jigokudani Formation crops out in such three separate areas as east of Mikasa-onsen, east of Nakanokawa, and the
area along Tsukigase Road. East of Mikasa-onsen, it is composed of tuff and conglomerate, whereas it consists of
alternating beds of sandstone and mudstone with lignite east of Nakanokawa. Along Tsukigase Road, it is composed
mainly of tuff with tuffaceous sandstone and mudstone. Unfortunately, the stratigraphic relationship among the sediments
in these three areas are unknown.

The Sonoha Gravel, which is widely distributed in the study area, unconformably overlies the Jigokudani Formation. It
is composed mainly of rounded to subrounded cobbles and pebbles. The Sonoha Gravel is dated at between 15.5 Ma and
13.1 Ma, based on radiometric dates of the underlying Jigokudani Formation and overlying Mikasa Andesite. The latter is
represented by black augite hypersthene andesite. Pyroclastic rocks usually occur just below the andesite.

The Osaka Group in the study area is composed of unconsolidated mud, sand and gravel with thin volcanic ash layers.
Its distribution is divided into western and eastern areas by the intervening Sonoha Gravel. The Osaka Group in the
western area has already been described by Kawamura (1993), and thus that in the eastern area is only described here. It
consists mainly of irregularly alternating beds of gray mud and pebble gravel, and contains thin intercalated volcanic ash
layers, of which the Kaseyama II Volcanic Ash Layer is traceable as a maker bed. The older terrace deposits
unconformably overlie the Osaka Group. They consist mainly of subrounded to subangular cobble and pebble gravels, and
occur in and around the Midorigaoka Filtration Plant.

The Neogene and Quaternary sediments generally dip gently west to west-north-west, but a very slight syncline is
recognizable in Nakanokawa. Of the three faults found in the study area, the Onigatsuji Fault is the most prominent, and
runs east to west along the southern margin of the area mapped.

The present detailed mapping has also shown that the geological map recently published by Ozaki et al . (2000) contains
many stratigraphic problems in the distribution and division of the Neogene and Quaternary, as far as the study area and
the adjacent Nara Hills are concerned. These problems are also discussed here.
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Fig. 1. Locations of the study area, the route map of Fig. 5, and the important localities described herein (1-26). The mapped area of
Kawamura (1993) is also shown. The scale 1:25,000 map sheets “Nara” and “Yagyu” published by the Geographical Survey

Institute are used.
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Fig. 3. Columnar sections of the Jigokudani Formation. For the locations of Localities 2, 23 and 25 see Fig. 1.
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Jigokudani Formation

Fig. 4. Relationship among the Jigokudani Formation, Sonoha Gravel and Osaka Group at Locality 23. The sketch was drawn on November

13th, 1974.
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Fig. 6. Famous outcrop at the top of Mt.Iimori, where the Sonoha Gravel is overlain by the Mikasa Andesite (Locality 4 of Fig.1). The photo

was taken on November 17th, 2001.
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Fig. 7. Unconformable relationship between the Sonoha Gravel and Osaka Group at Locality 7. The photo was taken on December 30th, 1999,

Scale=2 m.
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Fig. 8. Sketch of Locality 1 showing the relationship among the Mikasa Andesite, its underlying pyroclastic sediments, and Osaka Group

(drawn on June 18th, 1978).

NTW5, AFEEHIBCIREIRO X 9123 r a2 Th
L, Z¥RAMNAETEIEZ 40m UL E, EILTH 30m*,
WE1 TN 2mTHE, ERINIOFL D IICIZHAET,
CORDIPETEABIZH L ZoTRELTVE D EEbR
5.

ZHERINEOE TISEEIKE R EoXIBBSE b T
W5 ZEH% < (Fig. 6 & Fig. 8), #JINEAH (1983) 32 h%
[S48ERIKAIE ] LIFATYSDS, ¢ %< & O ARFA M
TIRHERICERTE21IEDL=y P TIREVDT, =%
RINEIZ—FE L7, B(1956) ix 2z [ =8NS & AN
THEOBRIC S 2 MARIIEREIKE] LY, 28RS

ERRLANEEREAZLEOBEEL BTV
B, D L) HEITHT | OBICERICBIZE S 7 (Fig. 8).

SHRINEOFEMA L LT, il oIl b o DE(13.1
+12Ma) DIEH, 133123 Ma (JIIH - L, 1966 ; K-Ar
#), 13.0+1.3Ma(FEH, 1990; 74 v ar I v o),
13.00.5 Ma (Tatsumi ez al ., 2001 ; K-Ar %) & W ) [HA R
ERTWBIED, B (1974) 13 EEO=5%EE T D%
IKEDT 4 vary by 7ELE LT, TR HEORAEK
F—% (13Ma) 2HF T35, TDLIHIE L DEMRED
5, ZERINE T I3MatHD LD LEZ Tl
D & 912, ZHELZINEIHELTY ) N E-> T
W3 (Fig.6), Bib§2KRBEHLOBEHEOMRLY RTE
BHIZAFEBETIIR O Mo, Lo L, $TITBII
(1954, 1956) P& L T 5 X 912, ARAEHIBL Z DR
LkaEﬁwwg,@WE¢L—”*mE®%#AinT

_A_L.

* U ILNIUTERE (Fig. 5 OHLE C 25 HIS 4 120013 ) T, H4E
DERCTEHNIBARORIII=ZSRINEO/NEEIEHBR, =
FRINEDHHORFN LIS brbE LIl hotz. 2T, V
JONEEE L A OB R EIIES 195 m f[FEICh o T, B
FIEIFZAFICY ) NBBOEICE->TWBE I b ol 2
PHINTEEF TR IRTEZERNELOT, ZOESIEH30m &
b,

— Ak

WBRZENHL I L, RIZHRREZEZIEOERIKRE
BHOWESINLZFREREIDTHELTVE Z DS, =5

RINERIRBBEEICAEGIIBDONL L EZLDDPREYTH
5.

4. KBRERF

RFAHIRO KRB R, ZoflICERT 2 RREEO
bOCIH, 1993) & FIRE, KREFEOR, #, #roxh, &
WAILKB 23t ZREEOL DI, K& FROKEE
J& & FRDOERBEBIZXG SN TV S, AREHISEO b D
FRIEOH - FE L BB OR THICHICE. RREMIBOK
WEBEOSARL, V /NP OZFOIFNEEDD Y ) N
DA L > THEIEIZZHENR TS (Fig. 2). FEHEIOS
FULTA (1993) OFEMIF L IZIZTELZ->TBY, £
ST HHBIIARFERB EEICH D, Bk AEHFEE
DOREEFRMTH 5 LHEEHE, FHIERRETHRO®E
HEBThHAH., FNHIZDOWTIEAH (1993) 127~ TW
ADT, ZITRBEYES W,

—%, BHloSMmEEH I EdL e AT, ZRE
BOBESERE L ZOTNORTINERICH 75 HEH 54
LTWaBY, £ZEHHEEOKLICH 572012, BREKE
DRBHEOWE L IZEMPRLE>TwE. T4bb, FERE
BECIIETIIER L BESERIL D ICRELWBOEE %
FHET BT, MiEIEREEOMM S 4 b E %
EUHMTHRALXNTE 22 G, 1993), /)% .
EY AT, BILERICHY T 2BEOHE & B
HRBICHYT2BEOHE X, L CRBEBBOER
ETHHEBT (Fig. 9), MEBEBOBMHOMICHELZIIREY
ipotz, Licho TEHBRLEVIBETIE, chox—
BLTEREBOLD L3RR ~7202y PEFEZ, HFLW
LR EDTBONRLORS Lk \WwaS, Fig.2 & Fig.9 T
BEBEELEOMERE*DLI Y R T LT 52010, EFILE



WO E W 35

BICHA T M2 SEEBEOBE L ARICHESILER, &
HFORICHLYT 2 HO Y BESEREEH L. 2hoon
ThEnE, 2ZICHEFNERB L LTEERKIKEIZON
TUTICHHAT 5.
(1) BEILERICHHY T 3 BEOHE
BABOEFILTKINKE L) FTREOHE T, ESiE5~15
miZTELV, IKEORB L HEY 1 XDF v — O~
EAMEEL T 588 - BRI HANICERYELTWS S
EDEL, REGBHTRFNOHBETZTTR LHHIZD
LN ELoTVIHTIEETE S (#4520, Fig.
10). FBBEMESTWY, IKEBOREBE—IIRKEIC
GoTWTHWILAEZzE&L I LdHs (FLIXHET R
16). & HICHEWHE~IKABOKHAL L 72 KILKE (B £ 20
em PUTF) 202 0B (ME 10, 20BL0°24), Zh
BERBEBOEEILI KILKE IS &5,
COLIBRWEE, FEOLIICFOTROY ) NEEB L
RESTHET 22 (Fig. 7), AEEHOE LI~ hig
A RO ~HMlEEZ E L TIRBEES-TWE I E2H B
(M7 £ 8; Fig.7 £ Fig. 9 8H). Tk i@ 2ix, v
JONBED L ITHIRERE DO KN E TN TWAED, 20

0 05

X

v500
00 O
1%y 0

0.0 0 o

o o0 O
0 0)o o o
0,0 _0)o

oo

0200

B
©0%%°%

o o

Sm

0

=
o
B
24 =]
Q
© .00 =
I B
B Oeﬂoc ‘Oﬁ
o o =
°c°o° ﬁ
19 b%0%°
BB . i
%208 L | g
L
ooS S BOORE:R:
wenet I 21 2%e] & B
5.5 |8 fnm °0%2{ =
o !
©o 0 o 0 b Kaseyamal %% g <
©.0 R K T M
vl I i TITITT &
oo - I > 0;0;0‘ ““““
b © 0 O
Oob G ] ” Q'D o
%% 0°0%01
_____________________________________________ B.o‘o
D.0.0
Q.D.O
o'o:o )
>
. 0%
E- volcanic ash oot &
0.0:0‘ O
DO .
“Sonoha” type gravel 200e0 _f:;
6%0% =
ool gravel 0l 3
o20%0
-] sand and gravel °a%.°
or0l0
. %
very coarse arkosic sand TN
sand
0.0'D
o
freshwater mud SO

EHEIRANLY ) NEB Fhio [V N BolE]) X
DKL, F¥— bPOREENRZNRI 2R E V. 512, &
DL LEBIEZERINEO KRB P LV EENRTVEE
TOY I NERBLIIRLDL, $/220X 5 RBEIZ HLOIK
BREICHR T 2005, WS T THETES, VI BEL
DAERGHELIZIZZO L) REBFRETLHEL, 2R
B RBRWEERE Y ) N EEBOLEICE S TWAEAL
D (Mir23 & 24 ; Fig.4 L Fig. 9).

(2) EEW I ALK E

e G E T DI B HIC R S B IR VA
IKET, ZEEBEOBEEILTKILKE LIRS LDTH
5. ZEREETIE, BEHLERELZ0ENOBESFERE O
FRRIZOKINKE L2 EEIBREEINTWDE DT (T,
1993), Zo:kIlKRE % Ee i L CHEEILER ICH LT 51
& L BHESERICHLN T AE A XS Lz, —RICHB~%
HIRBOMRLKILIKD S % D5, F O WA B D
KAERONLZEDHY, BT L > TdHbLTwa S
EbHD. BEIRLVEVWEIAT14m TH LYY, EXD
ZALIZM L =2 OFZBETOMHICRBE L TL T D 00 EE
ENbZebdsb(MHT, Fig9). TLEVWEIATHE, ¥

Fig. 9. Columnar sections of the Osaka Group and Sonoha Gravel in the study area. For the locations of each locality see Fig.1.
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Fig.10. Typical lithofacies of the Kaseyama Alternation Member in the study area observed at Locality 20. The

sketch was drawn on November 15th, 1974.
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Fig. 11. Unconformable relationship between the Osaka Group and older terrace deposits at Locality 3. The sketch

was drawn on June 1st, 1974.
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