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Sedimentary environments change of the Miocene to Pleistocene in the Thakkhola region,
central Nepal
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Abstract: The Thakkhola area in Nepal, one of the grabens north-south direction on the
boundary between the Himalayas and the Tibetan Plateau, is filled by Miocene to
Pleistocene deposits. The Thakkhola Formation in the study area is divided into twelve
lithofacies based on grain size, sedimentary structure, and fossil assemblages, and into eight
facies association based on the combination of lithofacies. The sedimentation of the
Thakkhola Formation can be interpreted as follows, gravel-bed braided river deposits,
gravel-sand meandering river deposits, gravel-bed braided river deposits with siltstones,
gravel-sand braided river deposits, and sand braided river deposits. Paleosols are found
mainly on floodplains, lakes, bars, and levees. Some paleosol horizons with well-developed
soil horizons and illuvial clay indicate a warm climate, while paleosols with rhizolith of
CaCOs3 deposited around the roots suggest an environment of repeated intermittent rain and
arid periods.
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1. [FL®HIC E — B HTHE O Thakkhola i % <t G HEFE, o 138
w7 YIURE FXy FEFROERICITMEAL FHORMNEITY, HEEREOLEOBY AR AT

CELDHIERDMATH. ZONDOD—2ThH D (-1).

Thakkhola HtIs i3 & PO ILRIC X 0 BiPEE > 2 —

VIESELNCHEE 2D Z L TR L, BEIR 2. HEBER

AT v TRAEICK 5 245D (Ramchandra et al., R R o= L b iR, DA X R E RIS ED ¥

2015). Z OIS ITHTE = R0 & 5 U R O EIR a— T — AAX UHIEITE AR E AR~ BE

HiPE - WM - WIAEMEORERE S SMAT 5 RoTFFRAAHERMICHEN, JES 870m LL Lo
(Adhikari, 2009). Z OHIROFEE LIZE ~T7 ¥  FHELGER - EHRICL o THES LTV 5.

IWARDFE L & BAfR LT b . D7z, ZOHik  Thakkhola gl 1 HEH Hrkt @ Tetang J& &,

AR O~ 7Y IUROBEEERE L HAE 0 A AREGEARCHET 5 R E - E

TAHAECTCHELVEERHMIBEO —o L N2 D it @ Thakkhola & 7234343 % . Garzione et al.
(Yoshida et al., 1984) . (2000) & Yoshidaetal. (1984) & i HifE5 &
AWFFETIX, Ghiling BTS2 EEE  FRIMREHT KX, Tetang J& O HERTF UL 9.6-

224



JLB

{0 Marpha [8

[CJsammargaon/8

[ Thakkhola /&

B Tetang/E
ol

— Wi
AFAvh
*Iﬁﬁﬁ

X-1 (A)FR2X—/LOHK. KT B OFBEZRT.
(B)Thakkhola 135|253 #7 3- 2 H 2 & T
HOHER Y. FiE C O %7~ 9. Adhikari

(2009) & EIZ/ERL. (C)Ghiling D HTE[X.
ARPIT A RLPH 2 7~ 3. Google & Y {ERKL.

11Ma T v, Thakkhola BOHFRIZ H < &b 2-
SMa £ Tk L7z & s b,

3. BARFE
ABFSETIE Ghiling JEL 45+ 5 BEA & X1 5
[ZJE S H) 400m OAEIRIX 2 1ERR L, “AAHRLHE & HE
FEARMENT 21T > 7.
T, EWIER, LEEN, te,
HEREEICIER L, 2 S TR A L a o
TANVERE LK.

4. #R

(1) MHEFEHEE

A HUI S 3 A0 9 D HERE W & hLEE, HEFEAE I,
fbAaOERI S, SURESS (Gmm), Wik 23 F
My 72 (Gmg), R LTS (Ge), “FATH
YA (Sh), b7 7AIRAREERDE (S, R
JE B A (Sc), BLREDE (Sm), M EERE 2 1 5
Wa (Sg), INCEHOH D VIV M (FI),
SR v NE (Fm), Bib A 2= & T v h A (Fef),
REPRAE (C) D12 DAEMZEBEN L. BlZZh
5OEMDEOMBAEDEND 8 DOHEFEMAMA
2oy (K-2).
HEFRMEME A

WHBICZ L, MR oLE T, kT
AR 7299 < AL T D IEVEESS (Gmm) 12 XK 5T

BEoOT LD, — ARG A 7
Vor—arEzrd. ZOBEBITES 0.5-2.0m
THY, WELT S.0mIZETDH. LU XRITER
FN DA TR ClEE 5 A, RIS (Sc)
WIS, A L2k TH VR L 2 7R 3
w2, REHRSLARHEED THL LB 0N,
PN K 2 BEPE B 2 AR O HEFE ) & iR
WEns.
HEHEEB
VNVRNERBEIFZEALSHET, L RO
RS &, REXFOWR L EVES
(Gmg) Ik > THMSIT NS, Zhbififkil
THHEAEOES1X03-1.5m TH Y, kg L TE
S 5.0mICETS. LWL UM, K SUHELE R
TWAEIX, Fry RNV REHEEYORRENDH Y,
BEDMBEES 72 MR O HEFE) & RIS 5.
HEFEAAE C

AR JEEL & 72T HEE L, PRI & HURL O D
ENFEE L WEEN RO D. B TR e
YV NAEDEWE (Fm) MRIFESNDZENRH Y,
BRI AR AT AL A I E
LEWRE (Fm) 13X, N—CHRIEBORFMTH
L. FHOBEWEEE (Ge) & BT - RIS HE
FREb A (Sh, Sc) KOV /L M E(Fm)Hs b5 MRk
L, YV NEITHET ¥y 2 E LTI
EI<RBND . Z OHEREHARILEED & W DMES 72
REATI ) O HEREY & fRIR S L 5 .
HEHEED
WEEOEIGIZZ L, REAXFCRREH %
RTIEWHECE &, 20 EALO vV N E TR ST
bILd. b OEAEREITL Y RO S (Sc)
BT, VS L NEEO L v R O RS E TR
W& S 5.
HBREEE

TV R AOEIGIZZ L, MR b LR O JE
WD, AL 2 HERE W |2 Bk 2 v HLRL 2R HERE W)
CEEEICL o TREST NS, WEDOE I X
Sm YA E&7e s, BRI & HDRLE O W 5 A8 AL
HILD. BV IV bR E ORI RS % 1 i A
IR HEREW 3 D T < BED DAY DME B e R 1
DOHEREW LIRS % .
HETHARE F

s, WiE, YLV haENDLRY, 2RI LS
AR 5. BLHOBLE CTHEFEORENEL, #
ERARARR b OZHERMEMEF & L. D720
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DA, ABOTMIZHET DM ENERLE
B/E, BENM TR ENERMLZ BtE, 914
W7 fEfEmE s 2 %3 C gz L 7=,

R @ 290m TIERK L7272 7 7 f )L AT
VRHERGAEAE H QLR 2R/ & U7 HHE3 3R
Hoihsd (K-3A). LESbIET e 7 7 A4V
THI T, BB CARE (JBE 15cm), Bt/E
(J8/& 15cm), B JE (UEJE 35cm) DIEEDFEk S
. LA OERITRK Smm T, & HERME
MO, ES 60cm 1245, F-d g
O ELICIFET AL KAEORLAZET D, T
JE AL DN T, EREE RO OND T 0D,
g2 R TR SN LB E VWX 5.

FR 0 345m THERL L7271 7 7 4 )L B Tl
HERGAHAR G (N—HEREY) & REAF & Lo Rl
BOHID (K-3B). 2EMICH HEMLLTE
D, Frick Y BaoORERRH N, a7y
ANDTEMNS 3m £ TiX, CaCOsMRDJE Y 1T
FrifL7zy v ) 2AREHT S (K-3C). 20UV
UZFEHIZHh > TEELTHML, &S 30cm
WZET 5. U YU 2 3KIFT O R W RETHAE
T DAY OFEHLTH 5 (Retallack,2001) . &
HIZIN > THMATHZ L0 s, bz REPEICH
AL, BN AKTEST- T AREFRIHL
TAREMERDHD. 2O LD, Z ORI O YK
DEREIXM RPN & FL 2 0k U 72 BR B A
REEND.

5. B

FATHFFE I BT, Adhikari (2009) (2 XV
Thakkhola J& 34 A FRREICESWT, THO
B - & SV NE AR D A - ORI 72 HERE ) -
oA EBEBD 4 SDOa=y MIAE
SNz, L LEER 2 HRERE DL EBIZONT
IR 2N 72 STV R U,

A 8] D FHAE 12 3\ T Thakkhola J& T, Kk,
MERATIN, WEATR)I, V8, 08 R 7R Ekk & 7o HE
FEBREL 2500 L 7. AR T EB 0-35m TUL F IS
DB AR OHERE 25 50 5 (HERSHELAR A,
B). HEIRIX 35-65m TidEIHE & WD BB 2R e T
W OHERED A 15 D 2 (HEFEAEAR C) . HEIRIX 120m
25 200m T TIXEIT L b A Hede i) 5
PRAEARAT )N & AU IR D HERE 75 5 o0 2 (HEFEAE AR
D, H). FEIREK 200m 2> 5 (35 & w3 B2 7 fEIR
T OHERE A3 i WEIE TR D AL (HEFEHAAE B)

A
% DIk = FFER
BEVIME S #REE
mh X EEm (553)71:1774’)1/3
Eg T U BR R
& BiE ==
HiiE [+ R\ .
mam QA EE ]
M Bt B [L wvyuz |4
W BE
g ==
(A)ZFa774ILA (e

, 0
b | wkw o,

Vv | dsum
BAkE

B

X-3 (AR 290m HE THER LEZH EE e 7 >
AV A (BRI 345m Hi S CERR L7 L3
7774V B. (ORDOEVITHNT T ARHHL
=Yy,

BEWibERPFED N (HEREHEME G). 20k
91T, Thakkhola & ® T b EEBIZ T CTHES
DS U, HRL 72 HERE W D3 EE N 5 2 M 1A 1 Se AT F
%% (Adhikari, 2009) & —%H73%. IR T
Wt A BN T HERERELAR 0, B R 2R MR R 2
O, B DD B AR~ & 224k L 7z —
DHEREBRITE DB e A BT



6. £&LH

Thakkhola & OHERGFHAENTIC LV, 8 D DOHERE
AR ESND., T DoMmRNED,
Thakkhola J& 73 7= 9~ HEFE B8 55 13 K F 70> (TS R 3
PRREARAT)I, T & b S BR AR AT IR, JC IR B
ZfE D BEDMEES IR MR, B & RD AN BB e MR
T~ EBRENENL LD ERRIBEIND.
LRI TR b -
HEps 60, IRIEARKESCRERN & g3 i v ik L7z
BREENRIEIND.
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