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Zircon SHRIMP U-Pb age of Dashantounan basic-ultrabasic intrusion complex
in the Beishan Mountain, Gansu Province
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Abstract: The Dashantounan basic-ultrabasic intrusion hosting Ni-Cu sulfide deposit is located in the eastern part
of the Beishan fold belt on the southern margin of the Central Asian Orogenic Belt (CAOB). Detailed field geo-
logical survey indicates that only Gudongjing Group of Changcheng System occurs in the south of the intrusion.
The complex is composed mainly of granodiorite, diorite, gabbro, norite bronzitite, olivine norite-gabbro, o-
livine websterite, lherzolite, othopyroxenite peridotite, and dunite. Among them, lherzolite, othopyroxenite
peridotite and dunite are closely related to the Cu-Ni mineralization. The major element, trace element and REE
geochemistry indicates that the values of K,O, Na,O and TiO, are low; the values of Mg are between 0.74 and
0.85, and MgO/FeO' ratios are between 1.6 and 3.1, suggesting mafic and ultramafic rocks. The values of
REE are low, varying between 6.37 %10 © and 37.51 X 10 . The chondrite normalized REE partition curve
exhibits right-inclined REE patterns, implying that the intrusion is enriched in LREE. The ratios of
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LREE/HREE vary between 3.03 and 4.11, and the AFM diagram shows a trend of tholeiitic magmafic differ-
entiation. Through the zircon SHRIMP U-Pb dating of gabbro, the authors obtained the intrusion age of 374.3

+3 Ma, similar to ages of Dashantou and Heishan intrusion, which suggests the emplacement took place in mid-

dle-late Devonian. The age has important practical significance for Cu-Ni mineral exploration in this area.

Key words: Dashantounan basic-ultrabasic intrusion; SHRIMP zircon U-Pb dating; petrochemistry; Beishan of

Gansu Province
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Fig. 1 Sketch geological map of the Beishan fold belt and adjacent areas Cafter Xie et al., 2013)
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Fig. 2

Geological map of the Dashantounan intrusion
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1—Gudongjing Group of Changcheng System: mica quartz schist> quartz granulite, plagioclase amphibole schist; 2—granodiorite-diorite

lithofacies; 3—gabbro-olivine gabbro lithofacies; 4—eulysite lithofacies; S—olivine pyroxenites lithofacies; 6—dunite lithofacies; 7——unconformity
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Fig. 3

Outcrop photographs (a, b) and representative microphotographs (¢s d) of Dashantounan intrusion Ccrossed nicols)
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a—banded structure; b—malachite mineralization; ¢c—cumulatic texture; d—package throws structure; Mal—malachite; Ol—olivine:

Serp—serpentine; Cpx—clinopyroxene; Opx—orthopytoxene
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Table 1 Data of major elements ( wi/ % ) and trace elements
(wg/107%) content

%(WB/lo_ﬁ)

FEf 5 11Q-1  11Q2 11Q3 11SQl 12Q-13
. FfE -y T L h e
ol W b M oo R
SiO, 40.03  41.66  37.29  50.02  46.77
TiO, 0.26 0.53 0.13 0.45 0.7
ALO; 5.34 5.28 1.25 14.91 7.18
Fe,04 3.01 3.44 9.53 0.8 0.98
FeO 8.02 0.28 3.07 6.68 11.37
MnO 0.15 0.18 0.11 0.14 0.2
MgO 29.05  26.28 36.28 11.69  20.94
Ca0 2.86 2.5 0.08 9.36 5.52
Na,O 0.24 0.4 0.1 1.61 0.6
K,0 0.08 0.15 0.02 0.61 0.19
P,0s 0.03 0.12 0.03 0.05 0.05
JOFS 10.95 9.13 12.12 3.66 5.47
Total 100.02  99.95 100.01 99.98  99.97
Cu 64.6 80.6 163 27.3 145
Pb 11.2 6.34 2.14 911 17.2
Zn 99.2 94.3 96.3 57.7 116
Cr 1414 724 2184 108 1210
Ni 2696 1 546 1553 363 625
Co 112 114 140 43.6 105
Li 13.5 6.38 1.07 25.2 9.76
Rb 3.32 4.12 0.5 38.9 7.25
Cs 1.01 0.96  0.056 1.38 1.24
Sr 44.5 52 9.3 274 119
Ba 76.2 35.6 3.28 69.8 52.8
A 74.9 81.4 29.4 191 137
Se 13.9 13.4 6.7 20.6 23
Nb 1.62 2.62 0.75 0.96 2.42
Ta 0.63 0.54 0.47 0.27 0.26
Zr 16.6 47.6 9.21 18 34.1
HI 0.55 1.24 0.29 0.58 1.24
Be 0.33 0.4 0.09 0.54 0.53
Ga 5.37 6.28 1.76 12.2 9.35
U 0.18 0.16 0.27 0.16 0.35
Th 0.48 0.64 0.11 0.21 0.98
La 2.18 4.14 0.89 2.82 4.03
Ce 4.73 10.2 1.97 6.63 11.3
Pr 0.64 1.43 0.27 0.98 1.68
Nd 3.02 6.36 1.36 4.52 8.33
Sm 0.8 1.46 0.32 1.15 2.27
Eu 0.26 0.48 0.1 0.54 0.6
Gd 0.88 1.56 0.41 1.38 2.53
Th 0.12 0.24 0.05 0.22 0.41
Dy 0.92 1.66 0.39 1.47 2.46
Ho 0.21 0.34 0.08 0.32 0.52
Er 0.355 0.92 0.23 0.81 1.51
Tm 0.08 0.14 0.04 0.14 0.23
Yb 0.48 0.85 0.23 0.85 1.44
Lu 0.07 0.14 0.03 0.14 0.2
Y 5.21 9.12 2.33 7.99 14.2
SREE 14.94  29.92  6.37  21.97 37.51
LREE 11.63  24.07  4.91 16.64  28.21
HREE 3.31 5.85 1.46 5.33 9.3
LREE/HREE 3.51 4.11 3.36 3.12 3.03
Lan/Yby 3.26 3.49 2.78 2.38 2.01
3Eu 0.94 0.97 0.84 1.31 0.76
3Ce 0.97 1.02 0.98 0.98 1.06
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Fig. 6 CL images of zircons from Dashantounan gabbro

R Ko A0 1 P50 &5 /AR ARL, T B 2 A g
gk, AT U A R s R B A R IE . Th/ U
FEAECBR 11STW1-3)4 0.41~0.78, 73 0.61, I i
7~ R ) 1 AH OGO 3R, 2 B Pl o 1 8 A AT M
Eer AT A AR
5.2 RIEER

AL T 12 Figs A 24T SHRIMP U-Pb
A DU 5550 A TS A AN TR ST, 8% A B4 iy ¥ O,
A SRR Y 0 AT T N AT, T B ) %
(B 7a)o 12 AN 5 TH A5 21200 Ph/238 U LU AR 1 AL
SRR SO AR RS O 374.3 £3.0 Ma(MSWD =
0.92)CEl 7b), XA FRE AR B A1 1) 45 fh -8, AR

VBRI TR AR S R0 K PR TR R T T 8 2
6 g

6.1 RAERWEARBEMNIEREX

AR 1 Sk B 25 A R FF W B A AR R
374.3+3.0 Ma, 5 HZRFA R LA A LS
Kl kAR O 45, 20125 Xie et al . > 20125 Fi
TS, 2012 4RI, 2013) LA Tl A — 3 (3K 3D,
E—RINEEA U-Pb 8 13-4, A2 Kl sk—
7B k- R U A 0 T8 B AR AT T AR L 1) B
S5 [l I I — AE B AR 3 T 12 b DCH AR DR 1) Jle A
AR, RIZ X 5 44 ok Y8 7 40 B kB Bk T JE 0
I8, B Bl I R R 2L A R K (353 ~ 397
Ma), H 2 W% 30 14 £

B R el B e e | AEA W SR i
AP IR F RSB, B A K2 o 7
AR AR, 20065 MRERSE, 2013), H A K WL
Hi K B Ak — B Dk T A MR Gl B AR A s T
IRAR R A SRS JE U — B3R 3), Btk
Ll AN A AE S B k- B 1A, AP T
Veih A Bk - R R, VEIE DA . — &0 32,
R LSk —aiy DALY 2 32, PRSI AR 1) 5 Ak
FRALAEA A b, 3 BT UG 13 ), X &
PRI L AT W R S — AR P AR R
T LR AR R Ll Sk s oK Sk R AR RO IR A ER AT



%5 3 £ OEAE HONAE LR Sk R SRR R A A A SHRIMP #5471 U-Pb & 4 S 5 s X 705

0.064

a
0.062 |
? 0.060 F
0058 b
o -
0.038 3508 [Mean=374.3£3.0
12spots
MSWD=0.92
340
0.054 - - L L L
0.2 0.3 04 0.5 0.6

!mpb.-"! ‘.iU

390 .
b data-point error symbols are lo

SSU:TTI T [[T T

360

Mean=374.3+£3.0 [0.81%] 95% conf.
Wid by data-pt errs only, 0 of 12 rej.
MSWD=0.92, probability=0.52

350

Kl 7 SHRIMP #i47 U-Pb G E () FN20PL/238 U AT B4R 38 E f# (h)
Fig. 7 Concordia diagram of SHRIMP zircon U-Pb dating age (a) and 2*°Pb/?¥U weighted average age (b) diagram

®3 HFRUSHLBUL-KUEX—HFERT M- BEME RS FER T L

Table 3 Petrogenetic age of mafic-ultramafic rock in the Fast Tianshan and Beishan area
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