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Abstract: The study of gravel-facies, an important sedimentary indicator of tectonic event could facilitate the understanding of
the evolution of the uplift in orogen. In this paper, the Cenozoic gravels in Oytag section located in the piedmont of northeast-
ern Pamir, has been chosen to conduct gravel counting. The results show that gravels in Cenozoic are mainly igneous and meta-
morphic, indicating that they came from Pamir area. As the first occurrence of new gravel types, the granite gravel emerges at
the bottom of Atushi Formation of Pliocene. The gravels are mainly of giant-size, sub-rounded and sub-angular, moderated and
middling to bad sorted, with a ratio of the length of maximum axis to the minimum axis ranging from 1 to 2. Combined with
Cenozoic depositing environment and thermochronology records, following uplifting periods have been identified in northeastern
Pamir as Late Oligocene to Early Miocene, Mid Miocene and since Early Pliocene.
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Fig. 2 Simplified geological map in Oytag area
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Fig. 3 Stratigraphical column and photos of 8 sites in Oytag section
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Table 1 Gravel counting results of 8 sites in Oytag section
Giit Sitel Site2 Site3 Sited Site5 Site6 Site7 Site8
- F F% F F% F FY% F FY% F F%% F O F% F OFY% F FOD
Ak
KE 213 51.1 121 75.2 133 44.3 148 48.7 167 67.6 134 49.1 72 26.7 53 20.7
¥ 10 2.4 2 1.2 136 45.3 59 19.4 46 18.3 80 29.3 18 6.7 52 20.3
A 102 24.4 21 13.0 27 9.0 97 31.9 36 14.3 33 12.1 84 31.1 133 51.9
(e 92 22.1 17 10.6 2 0.7 0 0.0 2 0.8 26 9.5 96 35.5 12 4.7
Hz# 0.0 0.0 2 07 0O 00 0O 00 0O 00 O 00 0 00
3= 0.0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 3 1.2
Var=1 0.0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 1 0.4
RH 0.0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 1 0.4
/N 417 100 161 100 300 100 304 100 251 100 273 100 270 100 256 100
JER 163
BEM o 00 o0 00 0O 00 O 00 1 04 0O 00 0 00 0 00
WEERAR 18 4.3 26 16.1 222 74.0 176 57.9 122 48.6 93 34.0 98 36.3 38 14.8
WEEfIR 304 72,9 93 57.8 59 19.7 115 37.8 112 44.6 173 63.4 156 57.8 193 75.4
®AR 95 22.8 42 26.1 19 6.3 13 4.3 16 6.4 7 2.6 16 5.9 25 9.8
/N 417 100 161 100 300 100 304 100 251 100 273 100 270 100 256 100
B X B KR AR LD
1<<X<2 334 80.1 136 84.5 277 92.3 250 82.2 231 92.0 219 80.2 258 95.6 231 90.2
2<CX<3 59  14.1 25 15.5 23 7.7 48 15.8 18 7.2 50 18.3 10 3.7 23 9.0
3<X 24 5.8 0 0.0 0 0.0 6 2.0 2 0.8 4 1.5 2 0.7 2 7.8
/N 417 100 161 100 300 100 304 100 251 100 273 100 270 100 256 100
AR (M)
/NER 415 99.5 158 98.1 291 97.0 294 96.7 246 98.0 271 99.3 150 55.6 134 52.3
ik 2 0.5 3 1.9 9 3.0 10 3.3 5 2.0 2 0.7 120 44.4 120 46.9
Bk 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 2 0.8
/N 417 100 161 100 300 100 304 100 251 100 273 100 270 100 256 100
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Fig. 4 Column of gravel counting data in Oytag section
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Table 2 Distribution of length counting data (@) in Oytag section
Sitel Site2 Site3 Site4 Siteb Site6 Site? Site8
e —4.18 —4.52 —4.15 —4.32 —4. 26 —4.18 —5.82 —6. 00
FRUETy 22 0. 90 0.93 1. 00 1.15 1.03 0. 90 1.11 0. 97
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Fig. 5 Histogram, cumulative frequency polygon and related fitting curve of @ transformed grain size data in Oytag section
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BT 5 B o o R AR LU s R R BB A1 8 2 5
T FLRBR AT B A KRR K SR A 4
BT 3 22 A O MR 3 565 J3E o A il 4 2 AR 5 58
W AR 5 27 A ) AL

LG B (Site®) A7 LUAE A 3, K
B R A1 R AR B B S /D, 5 DU 1
BRI s U FAARB A7 & B0 UCRLRRIR Atk
HU BRI R AR A7 O 3 /IR D B 5 30T RDIR B A
R KRR Z A SR B 2 i
SRS O {ELME A R 0 A il 2k B U8 AR L 17
Ak

4 A R A

H AT 27 24l 1L F AR A B4 B AL A o A BA
S — NI RN A (2000, 2007) 45 H 5 1 1L A R T
128N %25 Zhang et al. (2001) MBA K 5 5% E W
SRR F e A G,

BARIE R SRR A Gt 45 SRR, A R 4%
JEBLBRAT 535 MK R 3 Ll PR s 28 1 ) 2 A
oL, [RIES  £% f kA B T 4 S L 28 g sk 7K
Az VEFH - Sitel kU A 8K £1 4544 J8 T B8 = £ Y B
R K B TR AR AF 5 Site2 433 i 25 | i 41k 4
WRA 2546 S T 7K 30 73 R4 1 0 2 kA T B R
fiF ; Site3 422 .5 XU i [) LKL B4 4544 )& 1 B — A
PHHT LI 1 YT ; Sited—Site 6 FI AR — 41— H
AR B, g (AR R TE A I A5 R S B 8 1sk R 1Y)
K B 1 PR B RS S PR R A RRAE , R B = A
PP JRERR K T B UTRIASR ; Site7—Site8 A1 447
AR A A AR AR LA A AR B e T A
DU 208 ke P 0 Y 3 AL ] RSt ;AT BRI 4% 1)
T b 2 A DU A AN A7 T e A B AR AR
H LR ZU A SR (BEAR, 2010) s AR SCHRL S ik
WAL PRLIHG 28 MR 2 AR 2R 3 LU 33 2B AR T
TAE A S 30k HE AR AE BB A T b e BT
P-4 BEJRS30 (Sited) 4 5 7 B A7 A0 15 ¢ H PR LA
R FUA R F AR AR T BB AR R T OB R
W1 — LR I 2 SR 35 1 15 1 L1t B THIG 2.

5 ht

BB A 0 1o T A AU A R 2R AE 4
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B O — W T ST A AR 2 DO R — B it
SEAOE M TR L] o ) G2 f 2 2 vh — |
B R AR se 41T BT D A1 g Dok (Bf
BEIAH2H T BT Do) KAy i 47 & B A 5 NE
[a] A7 =2 1Y i I ) SR (Sobel , 1995) DL K AR SCHG R A
BT AR B, BRI M F T B R A% 2 A
kA 52K A IR IR 38 1L S a) LA i oK 7R 3 117
AR RE T il 7 3.

X35 I, SR 2 F BN — B KGR A e A
T A B IR A N TS & W 2s A Bk
b @ PR GBEAR, 2010). T #F BRAKEE
T S 8 3T 1) B 2R 1oy ) T UKL 8 W B R K
B BRI RIHZ AR A S 2 S 2 A A A s
[ 25 % ~40% , H 2 LIk fit — b f k= i J ik
th— 25, RINBRA 281 T2 R Al 5 5 IR 805
BT . XTI R A 0 R B LR AR B
A FARAVEGETEME LR H H .

s — rhoRT T SO AR 2 ORI I TR K e ¢
IR M BUR S0 V6 e 2 B AR i A DR AT
REARDTRR IR, 2010). SeAUEIKA FE R T —E K
(RN R NG T PRGN b e =W SR E = iR (U
FE BRI, EAARES TR E A A
Hiviel 2z . Sitel Goitah 3R Wontkf o £k ok
I R BT ERIRER AT 5 R A1 B Y 99. 500
FELAE 1) 235 4 2 B HC I 0 R ME FRL 2855 HL T Ak b )22 350
FRIREE IR A K ZR AR AU 2% AT BEAFAE — I i
B 1 By, T B 1L 22 5 Wl 2 iR LLIREL R B 4
. AR X AR AR L S R T MADK IR b 2 L
W ATE 20 Ma JF 4616 35 ( Arnaud, 1992; Sobel and
Dumitru, 1997) , £ {& I 31 X AE 20 ~ 18 Ma A7 1E
IR W B (Arnaud, 1992) , ~23 Ma 314+ % /R T /Mt
WP F A R IR R L (B BRAEAE, 2003 5 FT IS
2008) » ~22~18 Ma ZLHA T i B 2 & 113 1l 2
1 CEELA, 2009) , 25~23 Ma Wl B & Wr 245 46
SE [n] NW §"Jj& , i 45 WA K IR A Jb & & Ak KA A
JiEE 18 (Lacassin et al. ,2004; 2873 &4, 2006) , 4
Wi 1 W 2R 37 2 i 29 7E 20 Ma 457 21 CE 3L
45,2009) . X SR 18 B I B A K R AR b 2% i ) 1
BETHIE B A R SRy B T A SO 18 119 SRR 35 4% 1)
T IR TE X AT, AEMAK IR 3 Ly Ji % L B 7K 4
L b Bl K A AR AR e 5% T ~20 Ma [ R T 31 ik
4 (Sobel and Dumitru, 1997; Cowgill et al. ,
2000;Yin et al. ,2002; B4IESR%E,2006a) ; ~24 Ma
PURINET 595 10 1R B (BRIE 2R 55 5 2006b) . b

23. 8 Ma Fl1~25 Ma K ILK I He /R A2 I RS A% I8
LR TR il TR AE I 25, 2008) , R4 4 b b G A 25
IRFEMRE Gt T SR T IR VR TG 3h CRE 36 )R 1 39 =
2007). 3K — ZR 47 B T34 ok =5 4 7T (8 S e T B — K
S A58 A7 R0 JEE Ml R 8 1 A 4 5% 4 .

Bt ] BRI AR R O D R D R e
WAL TR AR e TR EE A
(BIAK,2010) (0 Kk B TEL LA P IRk )2 )2
ARBRA (Site2) FMA A 7 ve 21 F BEAY#E IK ek
TR (Site3) Gt 285 BoR » Hk A B 5y 320 KOk
e 2 LI BRR ERR = . 454 T b M2 A T v ) —
Ji = A A BRCCAR  HE00 1 BS A K IR AR AL % mT BEAT
(B B B S B0 B DR FOREL A T AR
R . AR SR T ~13. 7 Ma BRI 0 sl )2
WX — B A MAK ZR 18 1L 1T BEAFFE H6 T3 1k (Rob-
inson et al. ,2007).

Z AR AR BT A ORI I — b BT [
A BOOURR S ], BARIE AR )2 M L T 2 &
BRAIZE AL At S BB K OB BRE 5 R
S BRSPS BAR LT A Z b
WA AN SIS 2 A2 A ) LA e
FARFUT R TR Y F = A AR (BEAK, 2010). Sited
GEiTah R AR T A iR S BRI A S s L
BRI bR 1 46 B 5 Bk A B UK B, LB ) T
T = R A B s R BR85Sl T A £
ARORAT B A TIN5 BF A7 50 BEFN 43 A 1 2 8 4 52 0
P RT3 20 16 22 Ml 1) 400K v 43 3 PP 25 Al 1) LR 2
J&. RbFAL A AL 3 AR RET Y A=
WA HTI IR 5 S B R e Ay — O A RS B
AR JBURL (B, 20105 TR RIAR S, 2011). SXSETTFR
0 SR IH LK R 1 L o] BE S8R T F A I B
AR T A Y — U PR A T ol % . ~ 4. 8 Ma 4B3lE
AR R I & A T P ¥ H4E F (Arnaud er al.
1993; Ronbinson et al. ,2004,2007), ~5 Ma &1}
JiE IR T HBIX FFAARETF 3l (242, 1998) L Fi /K i s A
PO A ek sh R BETH (E 72, 1998) , ~6. 2 Ma ¥
PRS2 A SRR HLUE M DX & A PR v 21 =
1 (BRFUN AT 2007a, 2007b) o 3 81 B 26 v 574K
HIX A 5. 1~5.9 Ma [ #] 5l & #1145 (Wang
et al. ,2003) s>k H & BEYHT 300 vl )2 T B
T IC ST S R IR R HE KT ~ 4. 8 Ma JF R 3h O 5
MAE —4,2002). b uEdE 20 gt ok 8 — -
T TH R P A R X L AN R B i A &
B E LA, — 7 E RS R 1L R L ) A T )
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(A 5iR Z 0 A 1L 2R R T S LA 2R TR, FiT R 340
BRI 25 1 2 R 5 3 — 7 T » Bt T ol i DX 325 67 282
FIURR G A 3G 0 17 0K 380 5 1o 37 30 A R T 5% e ke
DB AR (AR, 2010).

F P AL BEUTR AR, BAR B A% ) 1 & B
T VRS B A L R R AR N s
BRI A BRI 5 A AN R B3, sk ok
INERRRAT (AR B A S 433k 2% R B Al 1) RELRE L B
UERtR: , B WK IR 1 1L VS B A BT P AT A b BT AR
DI ZUFETY o F I 0 3 flu g PR s S s . ik
RGP BT 3~2 Ma AR 320
(Arnaud et al., 1993; F 7=, 1998; Ronbinson et
al. ,2004,2007) , F&WIMAK /R 3 LU & A T PRt fe
T R, o AR F s B AE 3 Ma FFARFE T CT Ak
85,1995) , R BTN 7 5 = I 0y B TH A K B 4T
JEH.

6 258

(D8 A SR A G EE R R A LT E2 R
KA VAR TS A6 A Bk A B Sited LS B
T i) P N AR T A D R JEG 3 A
)5 7 Sited FRUIE N 6547 0 B8 [ 2 v 45 4 K
BRI A URBE I e £ 5 B IBAR 1) Bk A i 2 D s kA
TR EARRE KA B e 1~2 (%3 RPIR A
AR BCNRRE MR R B L 2~3 R AR
A DU i o ) S A o — Rk B AR Ak KAl
FEFE KT 3 AR A 2 DR 85 O I ) v i)
/N BLAR B @ (M2 43 A B (B 0 [/ — 6. 00~
— 4,15, FRifEJT 22 Bl 0. 90 ~ 1. 15, {48} 2 0 ]
—0. 37~0. 81, IEREFFE R 0. 52~1. 11.

(2) BAARBE A 51 T 45 b2 5070 P A B8 A P K
IRAR LG 1 106 o i S 3, U HRAE I 2 B FAR
AR R E LGB B A4 R B Sited AY72E 1L
ST 3 L R T e 3 B

() EE G HRA P A b )22 B DTURR PR3 R AR A 22
053 X BB AR S B A AR [ RE3  &  a
GBI MK R AR A G AU PT e A AE 3
A 15 B T - 00T — v T SE SO AR TR A
Hogr it i (R — EBERIAR AR R R
B iR ) A0 b i DLk (BT A4 T B TR
LA,

Bt BB LT E R AL B RS
HEEMEL. EFS Y AFET ¥ 0% E

KWy N EFEEE MEERK.SRAHARFT
RREAE R By, B ot AT R IR TR T ALk
P Y E R BRI BRI A B,
KA TR K F Geoffery i+ R AL H 4T
F - f2 3 — I R R Bt
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