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Zircon SHRIMP U—Pb dating of Hongliugou mafic—ultramafic complex in the
Beishan area of Gansu Province and its geological significance

XIE Xie', YANG Jian—guo', WANG Xiao—hong', WANG Lei', JIANG Lei'’, IANG An—ding'”’

(1. Xi'an Center of China Geological Survey, Xi'an 710054, Shaanxi, China; 2. School of Earth Science and Resources, Chang’ an
University, Xi’ an 710054, Shaanxi, China)

Abstract: The Hongliugou copper—nickel mineralized mafic—ultramafic rock is located in the Beishan rift belt on the northern mar-
gin of the Tarim plate. There are two regional deep fracture zones in the rock on both sides, i.e., Dashantou—Gangliunaozi and Fang-
shankou—Miaomiaojing—Shuangyingshan. Rock mass was emplaced in the the Dunhuang rock group, copper—nickel mineralization
usually occurs in lherzolite, whereas olivine two—pyroxene monzonite and olivine norite—gabbro. SHRIMP U—Pb dating of zircon
from the olivine hornblende gabbro norite yielded an age of (396.7+3.8) Ma, which suggests that both the intrusion of the ore—bear-
ing complex and the mineralization occurred in middle Devonian. Combined with the age of Heishan and Guaishishan copper—nick-
el ore—bearing rock, it is revealed that Beishan area of Gansu was in a continental margin rift extensional environment in the mid-
dle—Late Devonian.

Key words: Hongliugou; mafic—ultramafic rocks; zircon SHRIMP U—Pb age; middle—Late Devonian
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Fig. 1 Geological sketch map of the Hongliugou mafic—ultramafic complex
1— Quaternary; 2—Silicolite; 3— Sericite chlorite schist; 4—Limestone; 5— Mica—quartzose schist; 6— Granite; 7—Quartz diorite; 8—Olivine gabbro;
9—Ultrabasic rocks; 10—Gabbro; 11— Gneissic gabbro; 12— Diabase; 13—Granite vein; 14—Quartz vein; 15—Sampling position for isotopic dating
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Fig.2 Mineral characteristics of Hongliugou mafic-ultramafic complex
a—Olivine hornblende gabbro norite; b— Amphibole kelyphite rim; c—Constraint structure; d—Serpentinized olivine; Ol—Olivine;
Opx—Orthopyroxene; Pl-Plagioclase; Am—Amphibole; Srp—Serpentine

R1 ANAEFREETRSNER (%)

Table 1 Major element content of Hongliugou rocks (%)
Si02 A1203 FCzO} FeO CaO MgO Kzo Na20 TiOz P205 MnO %]93 H20+ m/f Mg#

=

Feilhs FSYEES
11D-Q1 MM A N T3
11D-QI1-1 BEME A A T3 K 43.52 11.35 1.72 11.27 6.16 1944 021 1.51 038 0.11 0.18 4.13 228 2.67 0.73

4471 1388 136 9.63 6.46 1860 0.18 1.73 039 0.070 0.16 2.82 1.26 3.01 0.75

11D-Q2 M Ko [ 46.95 1748 075 831 899 12.17 0.14 242 0.60 0.040 0.14 201 090 238 0.71
11D-Q4 MR TR
11D-Q3 MMM K5 Kl

I :m/f=n(Mg)/n(Fe); Mg™=n(Mg)/[n(Mg)+n(Fe)].

A7 LA AR AFEAR I ™, 3R B A5 ik REE

Fie 3 e el v s S e - e o it e flof i, S

A F ST R ARRT A, 2 5 SEu IE S (1#13).

50.01 8.15 0.58 11.39 6.48 19.76 0.060 0.71 0.30 0.020 0.18 2.34 0.89 291 0.75
4308 1292 198 840 7.75 1944 0.14 1.0 0.13 0.020 0.15 497 3.02 3.35 0.77

4 A SHRIMP U-Pb [A/7 & 53047
4.1 BRRERISE

FE TR R ih e AR AT 3 4 R (B
3), HRAOMEICE R B KE FoRa R
(LILE)Rb.Ba.Sr.K & %, {H & 725 I AN, &
Yot (HFSE)Nb . Zr Hf P Ti 5B .

B A1 RV R MAEAE R F 204 15 260k
SEVEZ A AT 8 Sk b o A TR DO A TNV I
Ko, MUA T 52 8 00, i i T D TR &% (8, Bk
1, ASFRCREEY, 5l oA AT RS
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Table 2 Trace elements content and REE element content of Hongliugou rocks(10°)

11D-QI 11D-Q1-1 11D-Q2 11D-Q4 11D-Q3
ST
RSNSOI AR R K [ PN S8 B KK BRI KK

Cu 929 148 59.1 179 122

Pb 2.62 1.61 2.11 343 1.62
Zn 726 857 63.1 76.5 64.6
Co 913 105 65.2 110 992
Li 7.01 10.7 433 4.79 434
Rb 5.6 728 2,65 1.08 431

Cs 0.59 1.46 0.51 0.25 1.82
Sr 214 174 268 124 200
Ba 68.7 547 59.7 37.7 39.1

% 49 542 110 191 552
Sc 8.72 13.7 10.1 252 12.8
Nb 1.95 1.56 1.02 0.047 0.091
Ta 0.32 0.28 0.2 0.18 0.18
Zr 384 386 203 8.33 6.5

Hf 0.9 0.89 0.56 0.28 0.17
Be 0.5 0.42 0.37 0.19 0.12
Ga 10.2 8.99 12.7 7.94 8.06
U 0.18 0.13 0.083 0.031 0.028
Th 0.64 0.53 0.29 0.051 0.04
La 427 3.68 247 137 1.51

Ce 94 8.12 5.56 3.37 3.14
Pr 1.25 111 0.75 0.56 0.42
Nd 539 5.14 3.69 2.82 19

Sm 1.22 1.4 1 0.96 0.5

Eu 0.53 0.44 0.68 0.44 0.36
Gd 1.39 1.49 1.01 1.18 0.64
Tb 0.21 0.22 0.19 02 0.098
Dy 137 1.49 12 1.41 0.68
Ho 033 033 0.27 0.36 0.14
Er 0.82 0.83 0.68 0.95 0.36
Tm 0.12 0.14 0.099 0.16 0.056
Yb 0.77 0.81 0.62 111 0.36
Lu 0.13 0.13 0.096 0.19 0.06
Y 8.28 8.53 6.37 9.14 3.79
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Fig.3 Chondrite-normalized REE patterns(a) and primitive mantle normalized spider diagram of trace elements (b) in Hongliugou

mafic-ultramafic rocks
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Fig.4 CL images of zircon form olivine hornblende gabbro norite of Hongliugou
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Table 3 SHRIMP U—Th—Pb compositions of zircon form olivine hornblende gabbro norite of Hongliugou rock body

26pp, U Th 26pp* 2eppy/BEy 26pp/27ph 28ppy/S2Th 27pp"/2%5pp° 27pp* /By 6pp"/BRy BREM
}J_i% 232Th/238U
% o /10° N0°  #F@/Male Fi¥Male 4FRMale i =% LA +% W =% KR
1 0.62 76 52 071 4.1 391 9 421 145 399 19 00552 65 04764 69 00626 23 03
2 1.14 41 21 0.53 23 408 8 -276 372 408 38 0.0412 14.6 0.3711 148 0.0654 20 0.1
3 0.74 137 118 0.88 74 393 7 163 126 380 12 0.0493 54 04278 S5 0.0629 18 03
4 1.69 70 52 0.76 39 400 11 -102 303 340 30 00442 123 03899 126 00640 28 02
5 147 91 71 081 50 398 6 -39 237 366 19 00453 97 03980 99 00637 15 02
6 0.83 123 100 0.84 6.7 395 5 210 140 377 13 00503 60 0438 62 00632 13 02
7 3.30 59 41 0.72 3.1 384 7 -306 533 310 37 0.0407 20.8 0.3441 209 0.0613 1.9 0.1
8 3.71 40 20 0.51 21 372 15 -648 803 267 61 0.0358 292 0.2929 295 0.0594 42 0.1
9 143 54 37 0.70 31 412 12 334 248 401 30 00531 109 04832 113 00660 3.0 03
10 212 57 29 0.52 31 397 7 -153 383 303 40 00433 154 03784 155 00634 18 0.1
11 3.42 36 18 0.52 1.9 393 9 -397 828 304 64 0.0393 318 0.3408 319 0.0629 2.3 0.1
12 1.59 88 71 0.83 48 401 6 249 214 375 20 0.0512 93 04531 94 0.0642 1.5 02
13 0.00 89 59 0.68 49 402 9 407 70 411 14 0.0549 1 0.4868 4.0 0.0643 24 0.6
14 092 151 113 0.78 82 39 5 213 132 369 13 00504 57 04399 58 00633 13 02
3R 254 Lo, P A P43 il A 2558 A RO R 4 o
0.074 430
{/Iean=(396.7i 3.8)Ma [0.95%] 95% conf.
6.070 Wtdby data-pt errs only, 0 of 13 rej.
' ] 420 MSWD=0.76, probability = 0.70
N J
0.066 |
410
.
z
: ol
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