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Abstract: The Triassic clastic sedimentary rocks in the Gonghe-Huashixia Area, Qinghai Province are classi-
fied as greywacke and arkose based on petrochemistry. Provenance rocks formed in arc setting during the Paleo-
zoic and were exhumed to surface by subsequent collision, which are mafic or its partial melting product, meta-
morphosed basement and/or its anatexis magma, as well as granites. Averaged Nd depleted mantle model age is
1. 75 Ga, which is consistent with those of basements of the Qilian Mountains, the Qaidam, the Eastern Kun-
lun Orogens and the Yangtze Craton. The Nd depleted model age suggests that the blocks share common tec-
tonic affinity to the Gondwana. The histogram and probability density distribution of zircon U-Pb ages show
significant peaks of 400-500 Ma, 250-300 Ma plus a secondary peak of 750-1 000 Ma, which indicate key tec-
tonomagmatism episodes of the Paleozoic, the Early Mesozoic, and the Neoproterozoic in the Qaidam, the
Eastern Kunlun, and the Qilian Mountains. The ages of greater than 1 000 to 2 700 Ma represent basement for-
mation of the Qilian, the Qaidam and the Eastern Kunlun Orogens. Hf isotopic compositions of zircons show
three dominant age ranges of 1. 7-2. 5 Ga, 2.8-3.6 Ga and 1. 0-1. 7 Ga for accretion of provenance crust. The
majority of zircons are mixing products of anatexis melts derived from Neoproterozoic-Paleozoic mafic rocks
and basement rocks of the Qilian Mountains, the Qaidam, and the Eastern Kunlun Mountains. The Late Paleo-
zoic-Early Mesozoic zircons originated mainly from anatexis melts of Paleozoic juvenile crust. Contrasting histo-
gram to that of Triassic clastic sedimentary rocks in the western Qinling Mountain suggests that their prove-
nance material were not communicated owing to the barrier of the western Qinling Mountain. In contrast to
high reliefs of the Qaidam, the Qilian Mountains, and the Eastern Kunlun, the western Qinling Mountain was
in low relief with little contribution to the Gonghe Basin during the Triassic period.

Key words: Gonghe Basin; Triassic; clastic sedimentary rocks; provenance; tectonic affinity
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Fig. 1 Simplified geological map around the Gonghe Basin, Qinghai Province

X A e — 7t L 8 Y oGy T AR BT I,
AR— ., SR WEE IR S AT T PRy B
A1 5T 55 AR i 1 R A B i 43 A S IX S B
WK 2.3, 1 s, AKX EZES =L )E DT
BUA.

2 SMHiE

RS T IR T BB T 0 ) 4 5 454 0
BRI AR AR XA RE S EE— 25 W, EA 5
Mri e a ke i F TR 1~2 em, 21 K2 100
g, TGS YW BRI R 2 200 H . BFE 4
oy 3 R E T i e S SmeNd R R 4K
O3Mr. ERICEAEMN TALIL 5t R F 58 Be i X 5
LR UIEIE T b A Bk = A ik B Ak
. ERICE SN E S HEMLT 5%, Sme
Nd [FJ2 25387 BREE 0. 1 g T 3R DU SR & 4 1 A
JmA 16 mL B HF+HNO, +HCIO, (10 : 5 : 1),
G E L RE IS AT AT S RS

B 22X TR 25 mL &k 6 mol/L ) HCI
VIR FE S BRI RESR Y BP0 . 1y T Nd [l %
FEAE AT » 55 1 A HERR A Sm-Nd #8570 T Sm-
Nd &85 . Sm-Nd &= A Sm-""Nd ]
BB, S TR B T 5%0s % 4 BT i 144
Fiigit MAT261 58 i, Nd [R5 2= BT i 43 H 74 5318
K IEFRAEAL ZE N/ Nd=0. 721 9, 474 IMC.BCR-
1052 (9 Nd/™ Nd B CF-35) 43 5]k 0. 511 937 £
10(26)+ 0. 512 594410(26) , A %R A1 A8 Hh 6] i J5 B
2 g L FAIF 5 T 56 Ao

REE 5 HAthfi i 0 2 50 B i il i B 1
VU 6L 20 3 B R PR TRV AR i o R S VA VU P oA
A A TR TS (ICP-MS) (VG PQ 1D 43#7, 43 Br
KaEA T 520 ~1020 , 43R4 #7 #E v [ B2 B Hb 5t
SR Yy PRI SE A

BRI B SRR R i 0 R PR
PR IR F Y b, a5 A R
SiE M — 2 E R N HE T Pkalig .
FIAFE S BEHLIK H S 292004508 , 15 HL FH R 2 A



S Ie . JA . SR HEE, 4/ #F AT 4 (Earth Science Frontiers)2009, 16 (2)

164

SuonnNqLISIp oEEmm pue eary Ewam:I\usmcoO Ay} Jo dewt ﬁamwoﬁo@m SRIE): (N 31,y
Croz 50 G X S atsilh)
BOEHEH MR T Y B



Yin e i B . 4 #uF AT 4 (Earth Science Frontiers)2009, 16 (2) 165

- [wmasa 5 B CHCRCEN [
N N S [oJe) o
T W  — 2
%
Tk YAk i 4 1
WWWI‘;TW;N . S B
.‘¥ : | SR 0
T I R R
- ! ! BRGM, | | — ]
e ot ) T mawm — | W#
N — 15 | |
Tt R S \‘\ | -
%
I —
/x,/
AL —
| | T x - T ] o
p - .. [
NN . ._*_ ]
G, TT LRSS Hz&
A\ \ \2
v v v 296 — AR
vy HRBT T X
G, v v \% b
\ \ \2
\ \2 vV .
v v v w VaE A
"""""""""" ——— — dkiwa
Pt, R SN X ﬁ%%ﬁ}wamﬁvwwww+ﬁﬁ%
I ﬁw@a}
LR I 1.C W I R A
HVIH VY SRV V] v vV Vv
UL s
I I e AR
Pt, T T XNREH * =T
AR 2~ X

M3 ek ARARENERRES L4 EM
ETF18 R BB

Fig. 3 Stratigraphical columns of the Gonghe Basin and adjacent tectonic units and sample horizons

x1 HM—HRAFE=BLHENRENFb 55
Table 1 Localities and lithologies of Triassic clastic sedimentary rocks in the

Gonghe-Huashixia Area, Qinghai Province

ke Hb A, Ak JZ0 K&/ () deg /™
QH-07-02 ke KA ARLRD A T2 100.562 4 36.2313
QH-07-02-1 k) abE T2 100.562 4 36.231 3
QH-07-04 GRS GRE b A e SR e T, 99. 545 8 35.501 0
QH-07-04-1 RS Givs JuR e T, 99. 545 8 35.501 0
QH-07-15 HREE AR T, 100.584 3 35.250 4
QH-07-15-1  SE—7FJ% IRER M T, 100.584 3 35.250 4
QH-07-16 bR EILH TR A AR T, 101.0118  35.150 0
QH-07-16-1  #HFF T T, 101.0118  35.150 0
QH-07-17 BT RGOS A T, 101.0150  35.150 9
QH-07-17-1  FE—TF{~ IKER IR T, 101.0150  35.150 9
QH-07-18 F=—R4L IR AR T, 102.030 3 35.442 1

QH-07-18-1 [alf=—2R4L IKEBAAHCE T 102.030 3 35.442 1
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Table 2 Concentrations of major (%) and trace elements (10 %) in Triassic clastic
sedimentary rocks from the Gonghe-Huashixia Area, Qinghai Province
b FRICE wy/ %
7 SiO; TiO; Al,O;  Fe; O3 FeO MnO MgO CaO Nay O K;0 P, 05 H,O" pesk &

QH-07-02 59. 58 1.38 14. 11 4.71 4.15 0.12 2.21 3. 96 4. 20 1. 00 0. 41 2. 40 3.33

QH-07-02-1 58.43 0.77 18. 80 2.70 3. 89 0.12 2. 66 2.45 1.12 3.23 0.12 4. 20 6.03

QH-07-04 66. 40 0. 65 14. 10 2.63 1. 95 0. 06 1. 95 2.31 2.43 2. 60 0.13 2.44 3.70

QH-07-04-1  59. 81 0.70 18. 42 3. 20 3.53 0.09 3.02 1. 16 1. 36 3.97 0.12 3.55 4. 07

QH-07-15 64. 44 0.70 16. 36 3.31 2.81 0.05 2.49 0. 94 1.79 2. 65 0.13 2.70 3. 80

QH-07-15-1  63. 29 0. 54 13. 22 3.21 0. 54 0.17 0.72 6.12 3.12 2.10 0.13 1. 55 6. 60

QH-07-16 63. 87 0.70 14. 21 2.98 3. 88 0. 06 2. 85 2. 81 1. 57 1.73 0.11 2.99 4,57

QH-07-16-1 59. 14 0.79 19.53 2.51 4,41 0.03 2.79 0. 89 0. 65 3.78 0.13 4.53 4. 83

QH-07-17 63.42 0.61 12. 87 2. 20 2.03 0. 06 2.32 4.73 2.78 2.09 0. 14 2.00 5.30

QH-07-17-1  55.90 0.63 15. 23 4.19 2.43 0. 09 3.58 5. 43 1. 96 2.21 0.13 3. 84 7.73

QH-07-18 54. 94 0.52 13. 18 2.00 2.58 0.17 2.05 10. 13 3.62 1.23 0.16 2.48 9. 00

QH-07-18-1 61.71 0.72 17. 21 2.42 3.77 0. 08 2,64 1.77 1. 34 3. 34 0. 15 3.43 4.40

IR TEE wy /1070

Y TG Pr Nd Sm Ea cj T Dy Ho Er Tm Yb Lo (#/SWy (a3 (AL ok
QH-07-02 36.71 73.18 9.02 34.10 7.23 1.8 7.22 1.17 7.24 1.50 4.13 0.60 3.88 0.60 3.19 6. 38 1.33  0.78
QH-07-02-1 42.85 84.44 9.96 37.57 7.06 1.46 5.98 0.91 550 1.08 3.01 0.45 2.94 0.46 3.82 9.83 1.36 0.67
QH-07-04 27.48 53.04 6.50 24.70 4.72 1.03 4.18 0.66 3.90 0.78 2.18 0.33 2.11 0.32 3. 66 8.78 1.38  0.70
QH-07-04-1 34.44 68.77 8.29 30.80 6.08 1.26 500 0.79 4.87 0.97 2.72 0.41 2.85 0.43 3.56 8.15 1.22  0.68
QH-07-15 33.20 67.44 815 30.66 539 1.11 4.96 0.78 4.54 0.93 2.58 0.39 2.60 0.39 3.87 8. 61 1.32  0.65
QH-07-15-1 38.41 72.99 8.36 31.33 5.51 1.24 519 0.78 4.55 0.93 2.61 0.38 2.38 0.37 4,38 10.9 1.45 0.70
QH-07-16 36.08 72.31 8.47 31.37 5.90 1.22 5.07 0.77 4.30 0.81 2.16 0.32 2.03 0.30 3.85 12.0 1.67 0.67
QH-07-16-1 41.99 85.02 9.77 35.78 6.68 1.26 6.01 0.96 569 1.19 3.28 0.50 3.28 0.51 3.95 8. 63 1.29 0.60
QH-07-17 32.64 62.18 7.16 25.81 4.67 1.03 4.07 0.60 3.45 0.68 1.85 0.28 1.83 0.26 4. 40 12.0 .45 0.71
QH-07-17-1 30.42 58.58 7.16 26.75 5.15 1.00 4.60 0.71 4.13 0.8 2.39 0.37 2.39 0.36 3.72 8.58 1.31  0.62
QH-07-18 29.29 55.90 6.81 24.55 4.67 1.07 4.50 0.66 3.67 0.72 1.92 0.28 1.80 0.28 3.95 11.0 1.62 0.71
QH-07-18-1 38.36 75.05 9.18 33.84 6.41 1.28 5.87 0.90 5.31 1.05 2.93 0.45 2.92 0.45 3.76 8. 86 1.36 0.63
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TR AR A RK

Fig. 5 Chondrite-normalized REE distribution patterns of
Triassic clastic sedimentary rocks in the Gonghe-Huashixia

Area, Qinghai Province
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®3 HN—LAR=BLEE RS Sm-Nd B RARK

Table 3 Sm-Nd isotopic compositions of Triassic clastic sedimentary rocks in the

Gonghe-Huashixia Area, Qinghai Province

wy/1076
R WIS /MINd  M3Nd/“Nd (261) ll)Mz/Gﬂ sNd(l)B
Sm Nd
QH-07-02 6. 66 31.9 0.127 4 0.512 262(6) 1. 57 —5.3
QH-07-02-1 6.12 32.7 0.114 6 0. 511 980(8) 1. 80 —12
QH-07-04 4.29 22.0 0.118 8 0.512 170(10) 1. 57 —6.9
QH-07-04-1 4.99 26.1 0.116 8 0.512 122(5) 1.62 —7.7
QH-07-15 5. 10 27.14 0.114 7 0. 512 048(5) 1.70 —9.1
QH-07-15-1 5.23 27.71 0.115 3 0. 511 952(10) 1.85 —11
QH-07-16 5. 34 29. 06 0.112 0 0. 511 941(9) 1. 81 —11
QH-07-16-1 5. 90 30. 77 0.116 9 0. 511 906(6) 1. 96 —12
QH-07-17 4.45 24.42 0.110 8 0. 511 857(12) 1.91 —13
QH-07-17-1 4. 90 23.74 0.120 7 0. 511 952(10) 1. 96 —11
QH-07-18 4. 16 21.5 0.118 1 0.512 214(15) 1.49 —6.0
QH-07-18-1 5.72 29.8 0.117 4 0.512 049(8) 1. 74 —9.2
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