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Zircon U-Pb Ages and Implications of the Dianzhong Formation
in Chazi Area, Middle Lhasa Block, Tibet
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Abstract: The Cenozoic volcanic rocks in Linzizong Group are widely exposed in southern Tibet Plateau and it is considered to
have been formed in the transitional process from the end of subduction of Neo-Tethyan oceanic plate to India-Asia continent
collision. The age of Dianzhong Formation is significant to constrain the time of collision between India and Asia. However, re-
search on the Linzizong Group volcanic rocks is mainly concentrated on the Linzhou basin and its vicinity in the eastern part of
the Lhasa block.There are few studies on volcanic rocks in the central and western parts of the Lhasa block,and very few sys-
tematic chronology studies. After the stratigraphic and petrological study,we conducted systematic U-Pb zircon dating on 3 se-
lected samples taken from the geological section of Dianzhong Formation in Chazi area.The results show the ages of Dianzhong
Formation are 70.7+1.4 Ma,69.9+ 1.5 Ma and 68.34 1.2 Ma, respectively. Combining with previously reported chronological
data,it is revealed that there were certain differences of the ages from bottom layer of the Linzizong volcanic rocks in Lhasa
block.The initial collision between India and Asia continent took place earlier in middle Lhasa block but later in eastern and
western parts.
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Fig.1 The structural units division of southern Tibetan Plateau (a) and the simplified geological map of Chazi area (b)
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Fig.2 Measured geological section of Dianzhong Formation in Zhagalong area, Angren Country
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Table 1 Zircon U-Pb dating results for sample PM022-1-N

HFEA0 5 [F] v % LA AE RS (Ma)
T

Th U Th/U 207Pb/235U 10. 2()6pb/238U 10. 207Pb/235U 10. 2(76Pb/238U 10.
1 210 212 0.99 0.0842  0.0207  0.0106  0.000 6 82.1 19.4 68.0 4.1
2 135 171 0.79 0.040 6 0.0215  0.0113  0.000 6 40.5 21.0 72.2 4.0
3 192 188 1.02 0.0714  0.0139  0.0110  0.000 6 70.0 13.2 70.5 3.9
4 122 147 0.83 0.0789  0.0236  0.0110  0.0005 77.1 22.2 70.6 3.4
5 460 313 1.47 0.092 4 0.014 3 0.010 1 0.000 5 89.8 13.3 64.9 3.0
6 165 217 0.76 0.0723  0.0115  0.0112  0.0005 70.8 10.9 72.1 3.4
7 339 300 1.13 0.073 8 0.010 9 0.011 2 0.000 5 72.3 10.3 71.6 3.5
8 162 193 0.84 0.077 2 0.0141  0.0108  0.000 6 75.5 13.3 69.0 3.8
9 447 336 1.33 0.0687  0.0144  0.0112  0.0005 67.4 13.7 72.1 3.1
10 224 279 0.80 0.078 8  0.0103  0.0114  0.0005 77.0 9.7 73.0 2.9
11 266 282 0.94 0.0797  0.0129  0.0110  0.000 5 77.8 12.1 70.7 3.2
12 331 430 0.77 0.064 2 0.009 5 0.010 8 0.000 4 63.1 9.0 69.3 2.3
13 306 393 0.78 0.072°9  0.0125  0.0109  0.000 5 71.5 11.8 70.2 3.0
14 171 250 0.69 0.076 1 0.011 5 0.010 8 0.000 6 74.5 10.9 69.6 3.9
15 368 450 0.82 0.064 9 0.012 1 0.010 6 0.000 5 63.8 11.5 67.8 3.1
16 186 266 0.70 0.0692  0.0155  0.0108  0.0005 67.9 14.7 69.5 3.2
17 410 608 0.67 0.0636  0.0089  0.0107  0.000 4 62.6 8.5 68.3 2.7
18 78.0 87.1 0.90 0.080 8  0.0275  0.0129  0.001 0 78.9 25.8 82.4 6.5
19 517 526 0.98 0.076 3 0.0097  0.0111  0.000 4 74.6 9.2 71.4 2.5
20 104 144 0.72 0.077 2 0.012 8 0.011 4 0.000 7 75.5 12.1 73.0 4.7
21 111 129 0.86 0.0686  0.0158  0.0113  0.0007 67.4 15.0 72.4 4.6
22 155 186 0.83 0.076 5 0.010 6 0.011 1 0.000 7 74.9 10.0 71.4 4.7
23 121 141 0.86 0.0779  0.0163  0.0112  0.000 6 76.2 15.3 72.0 3.6
24 254 302 0.84 00711 00108 00113 0.0005 69.8 10.2 72.7 3.0
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Table 2 Zircon U-Pb dating results for sample PM022-14-N
w10 % Il {32 % i AE I (Ma)
S35

Th U Th/U 27phL/2%U lo 206pPh/238 U lo 207pp /235U lo 206pPh/238 U lo
1 297 232 1.28 0.044 3 0.008 6 0.010 2 0.000 4 44.1 8.3 65.6 2.8
2 343 337 1.02 0.066 0 0.008 5 0.010 8 0.000 4 64.9 8.1 69.2 2.3
3 97.4 135 0.72 0.040 6 0.008 5 0.010 6 0.000 6 40.4 8.3 68.0 3.7
4 277 251 1.10 0.069 3 0.010 7 0.010 9 0.000 4 68.0 10.2 69.6 2.8
5 72.7 150 0.48 0.905 0 0.059 0 0.102 2 0.002 4 654.4 31.5 627.2 13.9
6 490 487 1.01 0.099 8 0.009 1 0.014 7 0.000 4 96.6 8.4 94.2 2.8
7 839 929 0.90 0.066 7 0.006 5 0.013 1 0.000 3 65.6 6.1 84.2 2.0
8 155 226 0.69 0.070 0 0.008 4 0.010 7 0.000 6 68.7 7.9 68.7 3.8
9 762 503 1.52 0.063 4 0.007 3 0.010 6 0.000 3 62.4 6.9 68.2 2.0
10 587 543 1.08 0.081 5 0.010 0 0.010 3 0.000 6 79.5 9.4 65.9 3.8
11 479 415 1.15 0.076 4 0.011 3 0.011 2 0.000 4 74.7 10.7 71.8 2.4
12 223 452 0.49 0.107 1 0.012 9 0.015 5 0.001 0 103.3 11.8 99.1 6.3
13 165 215 0.77 0.066 7 0.016 0 0.010 9 0.000 8 65.5 15.2 69.7 4.8
14 1170 672 1.74 0.067 4 0.009 0 0.011 2 0.000 4 66.2 8.6 71.6 2.4
15 187 231 0.81 0.072 4 0.013 2 0.011 0 0.000 7 71.0 12.5 70.8 4.3
16 1025 738 1.39 0.020 9 0.004 3 0.002 0 0.000 1 21.1 4.3 12.8 0.8
17 438 1035 0.42 0.231 4 0.014 5 0.034 0 0.000 7 211.3 12.0 215.8 4.3
18 320 248 1.29 0.655 1 0.041 6 0.082 1 0.001 7 511.6 25.5 508.5 9.9
19 178 207 0.86 0.640 1 0.057 4 0.087 5 0.002 1 502.4 35.6 540.7 12.5
20 1072 746 1.44 0.078 2 0.006 6 0.010 9 0.000 3 76.4 6.2 69.9 2.1
21 756 622 1.22 0.079 7 0.014 1 0.011 1 0.000 5 77.8 13.3 71.1 3.4
22 765 590 1.30 0.076 6 0.010 6 0.010 8 0.000 4 74.9 10.0 69.3 2.5
23 153 210 0.73 0.065 7 0.010 5 0.011 0 0.000 6 64.6 10.0 70.5 4.0
24 617 426 1.45 0.076 5 0.014 5 0.011 0 0.000 5 74.8 13.7 70.6 3.4

IIBCERE R 70.7+1.4 Ma(MSWD=0.24,n =
20) AR T I BT A T A 4 EE K BT U AR

(MSWD=0.20,n=13) , {0 R T ZR 8 m =5 )8
Vo 28 B A BB RO AR,

W% 2 Fras, K& PMO022-14-N #5 4 Th. U &
BaW R 72,7 X 100° ~ 1 170. 0 X 10°°%,
135X10 °~1 035X 10 °, Th/U A&/ T 0.42~
1.74, Th Ml U Z [E BA EMHKEC R, RPEE ARG
IR LR A R L T 7 U A AR IR A L AR IS Y
Hh 84.242.0~627.2+13.9 Ma, A] fig Ny A 3K 42 7 1
A AR S iU A T B A Bk RS A s 1 e,
AR 4RSS, 12.840.8 Ma, A BE 232 5 1 44 i
— PR B R B B R BRI i U
T 13 AN &5 97 Pb/* U 4F % 43 41 7E 68.2 ~
71.8 Mazz [i], 7E &l Ab o BT A7 R i i 0 7% 76 185 Fi &
B T, AR A E T 69.9 £ 1.5 Ma

Wi 3 Frs, S PM022-17-N £ 47 Th U &
B9k 3003 X 10° ~ 1 163. 0 X 10°°,
40.3X 10 °~1482.0X10"°, Th/U {4 T°0.36~
1.01, Th M1 U Z [HHEAEMEER, ZFWHEE A BA
IR U IR A R L R 8 U A AR IR R L AR IS Y
M 86.63.0~1 190.5420.6 Ma, i it K 5 W A7 1F
T AR R AR B S A A R B B R Ak R RS L TE
SRS BR B AT ASUE S R 16 AN I AT 70 Ph/
BSUAE IS 0 A AE 66.2~70.8 Ma Z [8] , 7E & 4c H I
AR SR VR E T A2 b mR i L AR I i AOE 1
54 68.341.2 Ma(MSWD=0.51,n=16) A £ T
RIS T & 8 6 45 58 KA W BURTAR.
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Table 3 Zircon U-Pb dating results for sample PM022-17-N
RO [ 3 L AE AE I (Ma)
G307 R . )
Th U ’I‘h/U 2[)/Pb/235U 10. 2()bpb/238U 10. 207Pb/235U 10. 2(76Pb/238U 10.
1 481 474 .01 0.0935 0.0114  0.0135  0.0005 90.8 10.6 86.6 3.0
2 30.3 10.3 0.75  0.0900  0.0287  0.0149  0.0014 87.5 26.8 95.5 9.0
3 137 160 0.85  2.2855  0.1270  0.2028  0.0038  1207.8 39.2 1190.5 20.6
1 350 373 0.94  0.0925  0.0127  0.0153  0.0005 89.9 11.8 98.1 3.5
5 225 548 0.41  0.0658  0.0080  0.0106  0.000 4 64.7 7.6 67.8 2.5
6 321 890 0.36  0.0710  0.0124  0.0106  0.000 7 69.7 11.7 68.0 4.5
7 122 191 0.64  0.1124  0.0165  0.016 2  0.000 7 108.2 15.1 103.8 1.6
8 163 285 0.57  0.1257  0.0174  0.0111  0.0005 120.2 15.7 71.1 3.0
9 390 905 0.43  0.0735  0.0070  0.0106  0.000 4 72.0 6.6 67.9 2.5
10 833 1482  0.56  0.0737  0.0122  0.0105  0.000 7 72.2 11.6 67.0 1.6
11 267 182 1.46  0.0652  0.0064  0.0104  0.000 6 64.2 6.1 66.5 3.7
12 414 733 0.56  0.0642  0.0087  0.0108  0.000 4 63.2 8.3 69.1 2.3
13 147 154 0.96  0.0774  0.0085  0.0108  0.000 9 75.7 8.0 69.4 5.7
14 161 196 0.93  0.0716  0.0133  0.0109  0.000 6 70.2 12.6 70.1 3.9
15 349 412 0.85  0.0768  0.0121  0.0109  0.0005 75.1 11.4 69.7 3.4
16 669 1142 0.59  0.0667  0.0055  0.0107  0.000 2 65.5 5.2 68.7 1.6
17 273 355 0.77  0.0687  0.0090  0.0108  0.0005 67.5 8.5 69.2 3.0
18 161 163 0.99  0.0768  0.0117  0.0108  0.0006 75.1 11.0 69.5 1.1
19 170 267 0.64  0.3722  0.0290  0.046 6  0.000 9 321.3 21.4 293.9 5.7
20 79.9 114 0.70  0.0649  0.0034  0.0105  0.000 6 63.9 3.3 67.5 1.1
21 1163 1781  0.65  0.0747  0.0056  0.0103  0.000 2 73.2 5.3 66.2 1.1
22 852 1222 0.70  0.076 6  0.0055  0.0110  0.000 3 74.9 5.2 70.8 1.7
23 170 290 0.59  0.1588  0.0121  0.0235  0.000 7 149.7 10.6 149.7 4.2
24 335 499 0.67  0.0728  0.0131  0.0106  0.000 4 71.4 12.4 67.8 2.9
25 515 607 0.85  0.0663  0.0114  0.0110  0.000 4 65.2 10.9 70.6 2.5
26 206 280 0.74  0.1030  0.0106  0.0149  0.0005 99.6 9.7 95.4 3.3
27 290 342 0.85  0.1050  0.0085  0.0107  0.000 4 101.4 7.8 68.6 2.3
00135 5%
00135f  70.7+1.4Ma (a) 69.9+1.5 Ma ® 9013l 68.3+1.2 Ma (c)
MSWD=0.24, n=20 MSWD=0.20, =13 8% MSWD=0.51, =16
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Fig.4 Zircon U-Pb concordia diagrams of Dianzhong Formation volcanic rocks samples
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AT 2 T A AERAL P L Ry AR L L ELAT SR FU Y
84X —HEAE 5 B 5% b He I b b X & BRI S 42
— B0, UL A AR R DB 1 R A N
A W R HAR R E — A5 KA M 5T R KT8 Bk
L7 TR 3 A A iy LA B S 32 DX 3l S 8 A 1) e e
FR A PR F R 24 45, 2003 5 505 22, 2011).

RT3 B K A AR AR A R n) 4 AR,
B (1955) 78 R 25 b — 7 iy 24 “ MK 52 Kl s
BF R LA T 28 T S R M BT o R L AR
TR RS W )R A2 e
G XL N g H TR RN A
1 A AV A S B o TS e T
(Maluskiset al.,1982; Coulon er al.,1986; % & 2%
45,2003 AR 4§, 2004 5 # F B 4, 2005; He et al.,
2007; Lee et al., 2009; Chen et al., 2014; Huang
et al.,2015;Zhu et al.,2015) J& % (2004) XF bk F
EREKINE AT T RGN Ar-Ar [7) 470 2 04E , $2 1
TORF SRl A AR AR RS A, A5 30 b 4 1 A S

64.43~60.63 Ma, HEHAAF B BRE T ARF 258 X 1l
5 R ML) ]ORN R ST Y e e B BR AE 65 Ma
A (BLE 54,2003 5 5 B4R, 2005) 4R Sk 85 A
U-Pb MAEH AR B )3z W L, B T — it kG B
AW R TR R O s AR AR AR TR
(% 4).He et al . (2007 WA PEFRAE LKA PR A
22 V) P 42 ik G R o bR A AR TSR B LA R A
4 AT, B U-Ph g 4R 19 7 5, 4675 b
ZH AN 68.7~62.6 Ma; Huang et al.(2015) %
&5 4 U-Pb & 4 J7 ¥ , K st v 28 42 8% 70 B & 78
64~62 Ma; B DU D125 (2016) % AR JE 25 i 2 4% 20 il
AR S B K Ll S R AT T 45 41 U-Pb 4R AR 224
G B i 2 Y AR I8 T BR SE 7E 66 ~59 Ma 255 iX
SEHA L 7 % M B AR BebR S B L A AR I AT
PLBR 22 7E 68.7 Ma.

715 Hb e B R G BERR - S B LU AR S B
I o AR ) 2 B e 2 DS K L AT O B AR X A D
FrAR (201 1) X 7 5% b B 7Y B I 53 907 S 44 b IXPR 5%

T4 HMFREBENLEHER U-PhERLER

Table 4 Zircon U-Pb dating results of Linzizong Group volcanic rocks

Gy KA bk A IS (Ma) HUBRWIReR EE DN
NGERS: ] MEUH Hurprag 68.7+2.4 #4 U-Pb He et al.(2007)
MRS 2 YU B K AR 21 43.9+1.4 # 4 U-Pb He et al.(2007)
NEERS: ] R A v 2 64.43+0.57 0 Ar-3 Ar JAH % (2004)
W 2 4t KRZ W #H AR A 56.51+0.34 0 Ar-39 Ar JE 5 (2004)
MR 2 4t i B S0 MR 4 43.93+0.37 0 Ar-39 Ar JE % (2004
MRS 2 WAL Hurprag 64.9+0.8 B U-Pb [ D1 D145 (2016)
PrpEshbe AR MEBEIE rprgg 65.8+1.7 B U-Pb B UL D145 (2016)
KRB PR JE] 235 b WAL 1 v 2 66.0+0.9 ¥ £ U-Pb B4 D1 D145 (2016)
M JE % ULBE K # AR A 54.6+1.2 B U-Pb B4 U1 U145 (2016)
R 2 A B K A A 55.7+0.8 B 47 U-Ph R UL D145 (2016)
MR 2 EUIE ey AR 20 53.5+0.8 #5417 U-Ph B4 U1 D145 (2016)
NEERS: g 63.940.7 #i 41 U-Pb Huang et al.(2015)
PR 2 BEIR A MR 41 50.5+2.4 A U-Pb Ding et al.(2014)
PR 2 B A MR 41 48.4+1.0 A U-Pb Ding et al.(2014)
T 2 i X B AR A 70~65 ¥ f U-Pb THAF(2010)
R IX. TS T &8 BE K A Horpag 64.8+1.6 ¥ #1 U-Pb PARTAE(2010)
R SR i X YA B A i B BE KA AR AL 59.7+1.8 #4 U-Pb B 4(2010)
i e X LSBT i B K A AR 241 48.940.8 # 4 U-Pb PARTAE(2010)
T~ iy 4 X 2 BT R BE IR A B 4 69.97+0.72 #:47 SHRIMP YK (2013)
FLREHE X YU R GEBE IR AR A 59.64+0.72 #:47 SHRIMP KA (2013)
7R X YL I AR RS AE 4R 64.58+0.66 B U-Pb THEEC20ID
—_— i 55 3wf WaCH e 64.25+0.91 B 41 U-Pb EFM 201D
) i 55 ] WECH B g 64.52+0.48 B 41 U-Pb EFMR 201D
~ Tt wacH IRl 53.940.5 BEUPL RS0
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P AT BT e B2 A0 X A LA B A U-Ph AR % R i TR S 2763

e P 2 IR A W S0A AT T 841 SHRIMP U-Pb
WA, 75 B4R 64.5 Ma Fl 64.3 Ma. P41 F %
(2010) X i B i e v B o b DXORR 502 1 i v 2 T
IS R I S0 5T B K e R AT B A0 U-Pb JE 4F, 3R A5 1Y 4F

BN 64.841.6 Ma; THUAF (2010) X 15 22 41 X K
H R MR S B kL A UE AT S 0 U-Pb & 4
T BB ] B 52 R 70~ 65 Mas vk i 45 (2013) X 5&
S M IX A A R KL e HEAT 8 41 SHRIMP U-Pb
SEAE  ARAFHYAE IR N 69.9740.72 Ma. i 26 F7 % Hi B
H B A 2 e I AR R 5 AR T AR 3RS 1 4
(70~69 Ma)—%L.

WEFE R B A % L HbR 7 53 B KL 2 1 4R
WG S 70~40 Ma, JI§ & K LA B AR IR T AN B B
AR VU 1) AEAE — 58 19 2200 o v BOAR I I LT AR B
PG B B R — S Y Kl Al 48 1Y B PR — R
JR LRI 5 o — > JE H Y ) R, AR e A
[] £ B8 A7 B AT R 9T, A9 B 09 45 RAFAE —E 1Y 22
B2 A5 A 4 B (Garzanti er al., 1987; Searle
et al., 1987; Dewey et al., 1989; Jaeger et al.,
1989;Liu and Einsele, 1994 ; Rage et al.,1995; Yin
and Harrison, 2000; Aitchson et al., 2002, 2007;
Wan et al.,2002; Chung et al.,2005; Ding et al.,
2005; Chen et al., 2010; Sun et al., 2010; Tan
et al.,2010) RT3 HE KL A0 135 i 4] L AR 2
FAAR2H o B> 2H AR S DARR 1 5 2R 06 2l I i LA

AR ARSI SRS R H S
() A — A R A M [ T (B 5 20 55, 2003) 1l 35K
fl2E R AE T, R v 2 L) A R A e R
F T A I 2H A I Ay e B R AN X AR 8L
TR 2H LA v B0 85 B 1 R B A R A O L R R T
MRS KL ) 3G BN R P B ) )
B CFARAE . 20105 7K i 25 . 2013) i P 2 kil s A
A Bl IR I B S L AR D AURTIA IR 2H K 1 5 Ba
A Sr & 5 B B AR 5 Rl SR ER B K LA A B R 22
S (B3 TR AE 2006 T 7R 1 flf 43 — 5 Al AR oK LA
IR AR A A 1) e A BB 2 TP B R B e P A R
VEHT Y B SR A (B E 4 55, 2003 s 3G T 45, 2006).
MRF 2B KA Sr-Nd-Pb [A] 437 28 R AF 7 38 7 42
LR SRUNE SN N P =g el o b i - RS PN B o Gk A
B b R R G 3 SRR AE S e R SR L
7T B R — BRI K fili il 43 B 5 L KL 3% 3l id % 1R
RF B TR I 2R 40 v D B — WRIE K i il 4 2 Ak )
i B G 255, 2003) RT3 B JCILUE TE T8 45
S0 3 P 1 B R — S W O T 4 e YRR

5T RMZZ RIS Y & 27PN
TF s il 45 149 2 %y,JE‘ilBJ(IJJEﬁzﬁATU?bTEHE

TF U B s ] (557 2445, 2003, 2009b s 5 2, 2011).
)2 b A W R TR 24 I 98 A SRR X — W 5 (Wan
et al.,2002; J7 e HESE, 20025 J7 IS AE AL T MK, 20025
Ding et al.,2005) AR 5E 45 R o , $ 5% b B
Bk AT 1 B B 6] R 70 Ma 22 45 . W T R B
7Y Bx.

6 znlb

(D BIFFE X A AR 53 B Ll 2 32 28y i v 2 R
AR, R WA DI E RS A KRR —
TE R OKERA B2 AR NS R i, B A
FHARESHESE.

(2) A5 A b DXAR 5% 10 S o 2 0 350 2k 1 o ) 4
1 U-Pb 4Ei# 5051k 70.7+£1.4 Ma.69.9+1.5 Ma,
68.3£1.2 Ma,70.7 1.4 Ma A ft £ AF 5% X i rh 2
KL R RS S Y AR 1

() E5A AT N BB, i 7 i Y rp B 5 H AR LV
BB T S5 Ll 5 0 A7 8 ) L 2 SR R B IR 1l
AR Y 7R VU B ) A7 7E — 2 19 22 501, oy B AR % g
LT 2R BRIV B, 8 7 B — S9N Kl il 48 AN 02 2
rh PG R [ B i AR b Bl R T AR RN PG .

HH - BLELHFRIFRREEBATREESE
EYEF AN AEL S U-Pb Ml 5 fo b 35 4 32
LT THY. . FRERPHEREIFFTRAIRET

F OB RE N A — 5tk = B
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