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Constraints on the Depositional Age of the Dazhuka Conglomerate
along the Yarlung Zangbo River, Southern Tibet

YANG Yan, ZHAO Zhen
Chinese Academy of Geological Sciences, Beijing 100037

Abstract: The Dazhuka Formation, distributed in an east-west belt along the Yarlung Zangbo River in Tibet,
comprises a sedimentary sequence of varicolored multi-component sandy conglomerates. This formation is
geologically significant for understanding the evolution of the Yarlung Zangbo Suture Zone and the tectonic
configuration. To date, there are no reliable sedimentary age data for this stratum. This study discovered volcanic
rock interlayers and andesite veins in the Xigaze segment within the Dazhuka Group by geological field survey
and conducted zircon U-Pb isotopic age tests. By combining the electron spin resonance (ESR) age of quartz
veins during synsedimentary structural deformation in the Gyaca segment with K-Ar isotopic dating of the
underlying tuffaceous limestone, we further constrained the sedimentary age of the Dazhuka Formation. These
results indicated that the Dazhuka Formation is diachronous. The sedimentary age of the Dazhuka Formation
strata outcropping in Xigaze is (30.74+0.71) Ma, corresponding to Early to Middle Oligocene, and is primarily
influenced by the Gangdese Thrust System. However, the ages of the main sedimentary phase outcropping in the
Zedang—Gyaca segment are concentrated in the Early to Middle Miocene, with the lower limit of the sedimentary
age being no earlier than (27.77+2.59) Ma. Intense structural deformation occurred between 27 Ma and 21 Ma in
coincidence with the active period of the Gangdese Thrust Fault, indicating that the sedimentation of Dazhuka
Formation was also influenced by the Gangdese Thrust System in the western segment.
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dating

ZIKXCFHEPI_H& WA RIH IR A R PR A N S R X" (45 DD20233002) . HUTE A RN A & R S B R AR
WFFE” (45 : DD20221829)F1 4 [y < F o5 A 2 DX R B e P IR & Y (S5 DD20233001)E£ﬁ*ﬁfﬂbo
Wi HH: 2023-10-12; #elel HIH: 2023-12-08; W45 & HIH: 2023-12-12, 3H4E404E: E7iE.
B—EHEEAN: B, 7, 1982 FF4E, M, Bt it IEHA S8 s iF 5 . @5 Hhk: 100037, LRI P X E 7 2K 26 5,
H13%: 010-68999652, E-mail: 24829831@qq.com,



894 ok 2=

S0+ I

FERT R, S A A AP, DAV ER A B
R 2RI EWZ i E —EKY 1 500 km
[ 2 8, B85 1 A7 T AR (Heim et al., 1939; FHAEREZE
1988; EIF#4, 1999; FR 4145, 2003; FHR,
2011; SR, 2021), P9 Heim et al.(1939)& X
A XTSRS (Kailas Congl.), WG, N A& M4
o CHURIEE” |, 1Z AR ROV-E R AR B R i 2 05, 1R
B XS LUK T, TR BT LT B R B L LA
Fili AHHERRCR 32, AR L 19 5 10 v e 2 AR RO i
—E I FT B A s, R E S XE A K IE
BRI TG 2 3 U () U SR, 1988)

M FAERLAC B X —H7, WA #8155 0 5 e
R, FHEFESF (1978 HLFR N “MIIX AR, J5 Xk
Zh CHIX A" GRS, 1988), MIXAER “Hh
BERLAT, KURE R AR B A " (RAT
RUl. KT, LR TR AR VLA S
PG RS RLAE” (0H 5 SO0 (E 1),

2 )2 DA H B8N AT R A 44 B KAT R AR
F, DIHDRIWE JEHER R £ . RAT R 417E H W] —77
BEWRR A A AR AL, 7E S H R EL b X ¥ R o B
VPR, iR (1983) I e RS AT (T
fRIFRFE YT ) ARG B Lt &, 1974; F&NI, 2011), K
T RAHAA TS OR B H RS0 . WHEL
45 i1 A5 G 1) W 2 48 {3 1000 km; ) F2 AR 23 LARE
JBA R E . A BT LT 4250 A Mk 4 A
TE H 08 W] 3h X ELAT BUZZERE o T 38k K €8 1) 75 S

BV, RO R ATUATIR, @5 T RHZ N
AEEA B, TR MR AT 1 L — ) Ry A FE A
T S P — 0 2 3 S A T R G IR R AR, 1999).

HET, FE N BB I G iR
AASr . PIIRIKPET . ORI R R M 1 75 5 55
FHET Z )7 mmus, 8 TRZR R . H
T DA A A R JZ2 56 Eb T 4305 Ok BH B (R A
Z1977; PREFAR, 1981; FNaESE, 1988; RIEHILE,
1989; ARIEHIEE, 1990; ZE#[E%E, 2009; Xie et al.,
2023),

20 22 60—70 AEAX, o Rl B0 7 i R
HEAT T PR &5 A b TR 2, 045 A ARALAf i R
M e 20 80 AFEARHIIITE By [~ —al R BLAR & B A
DORR, SLEPC A o8 T H g B, &+ i —%
5 A UTRB CN AR S, 1988), 1983 4, UL X 1 BA
A ARG R BB 4= AR BRI SOl A okl i g
HBUE B N RATRA, I A E Sy R tH—
Bt . 2% [ 45 (2009) M H 15 )44 A AR 1 G K
PR AL e RS T EE e, SRR
AR R Y ot . FERFSE T RS L RAT R
5 A Y I B A A I 5 e A L XA iy AR Ak £ B
APIRHLZ G, Aitchison et al.(2002)75 H X SL Ak
(AT BB Ay B T 7 Th— o e o P g o 9 i e
2002 A RAT R L (BN o) B AR E (o 8 HH—rh o
(Es-N1)o FHILFT DAA 1, HETRAT R ARRE TP BT
RABAFTER AL, BB 2 ot 354 T g .

82° 84° 86° 88° 90° 92° 94° 96° 98° 100°
/,
/, /////// ¥
i
B 1111
i i
///// r]OﬂJ
%
/ /W J&| o
e
/ "\-—, /Jj
E.N.,d
Ep
i x
0 200 km
SN e R ORPEAR R 8 15 T RAUL(E, 53 AT 98 [
lrll(éiaé\c‘(ln}rtgi(n)e\lﬂgl{llplzlne subduction zone zlilgc)i\elnrt}g)zcejgnl?c plelite suture belt E’ é}sgitl)\u?ilo(r?bl\fl Bie)iéiﬂllj(éLFli)lrmation

BNS—HEA—SITLEE G s YZS—THEGIATILAE G, MCT—3 s 396 s 28 MBT— 3 533 nh 24
BNS—Bangong—Nujiang suture; YZS—Yarlung Zangbo suture; MCT—main central thrust; MBT—main boundary thrust.
B1 HREXMERERKRTFEEND) S 5 E
Fig.1 Sketch map showing the location of the research area and the distribution of the Dazhuka Formation (E;N;d)
in southern Tibet
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a—distant view of Dazhuka Formation and Gaxue flysch melange group; b, c—contact relationship between the Dazhuka Formation (E3N,d)
and the Gaxue flysch melange group (KG) in northern Jiacha Town and in eastern Jiacha Town, respectively.
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Fig. 3 Contact relationship between the Dazhuka Formation and ophiolitic melange in northern Zedang Town
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Fig. 5 Photomicrographs of the andesitic rock debris tuff at the bottom of the Dazhuka Formation, Xigaze
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Table 1 Stratigraphic correlation between molasse outcropping in Xigaze and Gyaca
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6 KMFERNRLEFMBREEKETRRA
Fig. 6 Field photograph and photomicrographs of the andesitic dikes of the Dazhuka Formation

3 WRER

22 111 BT B BE R 5 (D04-2) 85 7 16 B &G K
BRI G, 85aA 8 AR, KIEL—Hh
2:1, HBE R a5, 5 T gk R B A
TEH 30 4SS T84T U-Pb 4E(E 7). %547 Th/U
{H7E 0.28~0.93 Z[u], HKTF 0.1, 5 F 1) Th/U {EFI
MR RES Ao S R IR . BR 14, 25
S SR KT 50 Ma db, H4 28 AN
206pp/238Y AR AR LT 23~39 Ma Z 6], 7EIEAIAE |

= > o @

(28%+3)Ma (30f1)Ma (32+1)Ma (30£1)Ma (26x1)Ma (29+2)Ma
0

7} e = @ ® ) ;/

(28=1)Ma (27£1)Ma (29+5)Ma (23+£2)Ma (39+9)Ma

i 3]
( 4 2 /) =
o ® ¢ o 6
(34t2)Ma (87+4)Ma (29f1)Ma (31+1)Ma (B1+£1)Ma (31+7)Ma

® 3 3 > ¢« 2

(32+3)Ma (30£2)Ma (32+1)Ma (29t1)Ma (31£2)Ma (30%+3)Ma

Do D) & P D] D

(52+3)Ma  (33*£2)Ma (37£7)Ma (32ft1)Ma (30£1)Ma (26%=2)Ma
(0] 100 pm
—_—

Ff & 2 5 - D40-2

7 DO04-2 SEAPAMAEGR. ML ERFER
Fig. 7 Cathodoluminescence (CL) images of zircons and
location and age of measuring points from sample D04-2

HHOXE B o 4y A, 200PHABU I R AR I
(30.74+0.71) Ma(/4 8).

B LA Bk (D30-1) 85 A1 78 B & MG ik K
&, A HIERAIR, K —8ch 2:1, AR
I S5, B S dbRes A, BEE 20 N
HEATEE A U-Pb AR (& 9) 8541 Th/U fH7E 0.25~1.50
ZIAl, ¥IRTF 0.1, 585 59 Th/U {EFN3E M A3 R BRas
FWEA AN . B 3. 4. 8 Sl A5 200Pb/ 28U
AEHE R T 30 Ma Ab, iR 17 /M A5 206Pb/238U AR AR
fbF 15~18 Ma ZI[al, 7E¥E &l b AH XS4 4 i,
206pb/ 238U P FIAES A (18+1.8) Ma(/&l 10),

0.007
0.006 |
2
FB 0.005 |
&~
0.004}
Mean = 30.74+0.71 [2.3%] 95% conf.
Wtd by data-pt errs only, 0 of 13 rej.
20 4 MSWD = 0.88, probability = 0.56
0 n n
0.00 0.02 0.04 0.06 0.08

207D 25y

8 D04-2 FLIR$TEEA U-Pb FikE
Fig.8 Zircon LA-ICP U-Pb age of sample D04-2



N

W MR RORRE A VI AT R AL ER A DU AR AE I 24 o 899

X B L2 A B TR A T I o B 3 Ak Al rh
W) Z A SRR S EAT T ESR AR, AR Y EE TP 7E
(21.9+2.0)~(27.7+2.7) Ma(F 3).

4 BRI

JC R DT T T 0, BT R T R BA T B AR 1) Y
B, TETR R A 1 B R A 1 A0 = 2 X G B
P49 Wik 2 AT R A R T FR B O AR 5, 2006
LIE AR, 2006, RAICA, 2020), WpT, BEE T
i B AR T — 2030 e, i oA 0k 2 [ T O B X R
WK, S B 2 AR R 2 R R R EE . R
by DX AR SR Tl 2 B B X e X B
v 22 (30~24 Ma)FEAR—(— AT i R (19~10 Ma)
2 1 B A HE 5 T AT A b Y 2 1R A A (9K 8 4 5
2020) 1EHEE A TLIM & & — £ W7 B A B hr
A1 (R LU AT BS A1) o 33X U B A B AR e 1 5
ERTF, RUKHT— ik — BT Lk, 76 1ILRT
3 v 3k AR T S B TR (2R I A, 2004; F
—-t£%,2018),

FEAETEIEZ) 110 km b3 il 1 pg A% 7
MR IKAERZNER T AL, TN %
(1979)I 22 2z Hi kA A Ga B it b R4 B
T R 2R G R B G A (1982) AR ARE B A~ — H g U]
PUAERK S 2 Rngs | ] BT ] N R R R B A A
WLy e 1 St Br it . R 2 A
S R A, KD X BRI B AL E S ity
BT — W i (R E 5, 1985) . X MASZE(1988)7E

B -

0. -—\,‘«/ 6,// e

(15+2)Ma (15E1)Ma (6742)Ma (100£8)Ma (16+1)Ma (15+1)Ma
i >

@ = 9 g & &5

S - = -
(15+1)Ma (38£2)Ma (16£1)Ma (15£1)Ma  (16=1)Ma (15£1)Ma

B & S0

o> @ @ & T 95

(13%£1)Ma (16£1)Ma (16E1)Ma (17£1)Ma (16£1)Ma (15£2)Ma

ey T (0] )0
R R4S :Di0 o lookm

(16+1)Ma (16E£1)Ma

B9 D30-1 #BAMARELER. MNoGIERFRE
Fig. 9 CL images of zircons and location and age of
measuring points from sample D30-1

i EL R VL TOURR A v J B St v i A s Bt 9 A L
L ff o LR AR R A R AR ZE X 5
P &, PO A A X M AT )R (1993) K Bk 15 41
B S A G 1, A A R Tl Ay o T — B
X7 TRAE(1996)H 8 H e U] AP 14 A5 AR 4L 8% 2 1Y)
St HR Ak A K DX R S B RE R Pt g B,
X 55 A (1984) W 58 4K 15 19 45 AL b B 42 ik
Einsele et al.(1994) 87 T H v WA 2 T ALAH 5
AR A B AR A B e . R S
(9NZEE ke tb A & )5, BRS AR
W MiRHT . BT AL, X BB EE R BT AR
IAFAER TR o XA B 4% b il 4 pof £, 25 57 %
K, O] RE S T IR T Ll BE AR T RN R T A7 AR
AN TR 0 58 e 5

AR AT H WA AT R LR H Al A TR
U-Pb %57 M4E 45 5 4(30.74+0.71) Ma, H W VLpE
DRATAR A5 A 2 L AR 2 (1841.8) Ma, %W
H 9 U747 AT 4L TR AR A o e — o

TN AL RAT-R AL 5 B A B N KA Z 8k
S 21 UL Bk K A )2 R H, R UTBE K A UE AT
K-Ar 5 48 % 0 s , W 4F 25 2Rl (30.98+1.05)~
(27.772.59) Ma(F 4)(5& HHIRFRIF 5 51 P30 52 i i),
AL L FRSE I X ek 8 R AT R L TR R R AN &
27 Ma, FWIRAT 20 4 Bedth 2 Qg e T P B H
I, AR BT

WL 2 5 P A TR 2 2 B (K GO TE B 1) g ot 1T %) B

Intercepts at
0.5 | | 18+1.8/-10 000 Ma & 9 999+0/-3 200 Ma|
I MSWD = 0.100

o 0.3 |
&
)
= 02

0.1

0.0 I

150 250 350 450 550 650
33729

El 10 D30-1 HAeiREHEER U-Pb Fifk
Fig. 10 Zircon LA-ICP U-Pb age of sample D30-1

#3 AP ESRMELR
Table 3 ESR dating results of quartz veins

F5 i/ (ng/g) ot/ (ng/g)  FIEEL% I H LA B/ (<101 Splg) YR i (ng/g) 4y /Ma
B05-1 0.37+0.03 1.18+0.10 0.44+0.04 0.1 1.1 24.542.4
B05-2 0.10+0.01 0.270.01 0.35+0.03 0.1 0.5 25.242.5
B05-3 0.10+0.01 0.280.01 0.34+0.03 0.0 0.4 21.9+2.0
B05-5 0.22+0.02 0.16+0.02 0.25+0.02 0.1 0.5 23.042.3
B05-11 <0.02 <0.02 1.52+0.15 0.1 0.7 27.7+2.7
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Fz4 MEELEXTFATRRUEKRE K-Ar ZFRNELERE
Table 4 Results of K-Ar method for age determination of the tuff underlying the north Dazhuka Formation in Gyaca Town

A B ALK 40K A . . e
gy AR (PAAD N, (PAPAD ﬁifﬁi.,mﬂ K (OACYOAD, WAtk TR feis
/% (PAr"y(x10"mol/g)  (“K)/(x10°mol/g) (Ma, 1o)
S828-8  2.73 8474834 14.277 69 1.480 8.148 75.51 0.001 8158  30.98+1.05
S828-8  2.61 11533398 5.214 61 1.267 7.790 52.01 0.001 626 0 27.77+2.59

H: W 2e=0.581x10"1%a; AB=4.962x10"1%a; *'K/K=1.167x10"4,

AR, WAE i BRI S AR 27~21 Ma JA &
AR FURL AR T, AR T B[R] 5 X $0 336 o 7 J22 — 3,
i — 2511 B Gl 4 A AT VLA M R L
PN A T e 38 IR SR TR T o 3 2 b DX = A
— VY5 T R (RZT) S g M %) S oh BT )2, 5 X
P a0t oo b o e [ ) i R A VLA S 9 A L
P RZT & Sh B EITE 19~10 Ma 2 [a], Wr 2L )6
T 20 B FLAR VG 1) S v W L L 30 g b 1) I 2
T A YT 4% A7 N e e A SR TR e A i 20 e, R
R ASREVAETY, 2R R AW & BRI AW K
s, ASCES A AR S5 R (18+1.8) Ma, BEHARAT
R JE A TE 3 B2 A A — 3 2430 vh B 24 R (RZT)
)5 1

2 ERTR, NN RATR 4 B9 UTARIRHC 2 PR 2 ik
PE, FEPUHER H v 0 BT R A) AR i Bl
RS IE] L, e DU B AT R 2 2 T SRR AR 4% Sy
(30.74+0.71) Ma, J& F#rprit oy f—rd i, 2%
XU 0T306 o R A R ) o 2 2 — i BE R AT R AL 17T
FAE I R R AR T(27.77£2.59) Ma, TARTTEKY
B Tttt R —h 1, 7E 27~21 Ma HjE) & 458
FIR s AR TE, AR TR I A 55 KR 3 o B2 — 30, i
B A AT R A0 T2 B 37 XV i o R 19 52 )
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