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Abstract: The Beishan area is an important part of the Central Asian Orogenic Belt. The Tanshanzidong basic com-
plex located west of the Beishan Dashantou complex is an important carrier to reveal the late Paleozoic tectonic evo-
lution on the southern margin of the Central Asian Orogenic Belt. This paper reports that the Tanshanzidong basic
complex was emplaced with the zircon U-Pb age of 366. 0+2. 8 Ma. The rocks are characterized by Si0,(47. 83% ~
52.25%), K,0 (0.12% ~0.45%), Na,O (2.47% ~3.19%), MgO (5.30% ~9.22%) and the evolution from
tholeiitic series to calc-alkaline series. The rocks are enriched in LREE [ (La/Yb)=1.57~4.12) ] with positive
Eu anomalies, depleted in Nb, Ta, Zr, Ti and enriched in Rb, Ba, Sr, U, K, with the data Nb/La=0.23~
0.46, Hf/Th= 0.88~3.81, (¥St/*Sr),(0.704 8~0.704 9) and eNd(t) (+3.72~+4.30), suggesting that they
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were formed in the arc environment of active continental margin. Based on regional geology, the authors hold that

the Tanshanzidong basic complex was the product of partial melting of depleted lithospheric mantle, which was re-

placed by the subduction fluid during the subduction of the northward subduction of back-arc basin represented by

Huitongshan-Zhangfangshan ophiolite. These results provide a direct indication for the vertical growth of the crust

caused by the late Devonian crust in the Central Asian Orogenic Belt.
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Fig. 1 Map of tectonic zoning of Beishan area (a, after Nie Fengjun et al. , 2002) and geological map of basic-ultrabasic

complex of Dashantou in Gansu Province (b, after Geological Survey of Gansu Province, 2017®)
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Fig. 2 Field photos of outcrops (a, b) and photomicrographs under crossed nicols (¢, d)of the olivine gabbro of

Tanshanzidong
Ol—HMA 1 Opx—RIITHEAT 3 Pl—RHC AT

Ol—olivine ; Opx—orthopyroxene ; Pl—plagioclase

2 EfieA R

AR 1L 2R A AR T A RO M 1A T 43 AT DU
(1 2a)  HOMEHEC R (18] 2b) | HLARLAT:
AR5 PURM & . BT R IE s (Bl 2¢.2d) < M
A1 (15% EFRGE0) LR BURLAR R EEZAE 0.6~2.0
mm Z ], W5 PR S h AT B 2 A e 80 4R
Bk B A INEIREFIN A A/ R R 5 1R i
R4 s RHS AT (55% ) AR TEMCIR R BEZ7E 0. 5
mmX0.9 mm~2.0 mmx3.0 mm Z[8], 7] GLAN% R K
Wi, An=~65, it Ao &, Horp ok R RHC A
A DA R FE /N B A 5 LT A (25% ) A RE
PRI T LAY WO AL B U 0 2% ol D
FRIR ERIRGE N A AN FR SR AR & 1R RN iE W 42 )8
W EAR, DB R 2 N A S i AR B, 25 I
AT RERIR PRI BURHEG A G AR AR 5 4y
M ERREE G MiEZ A ANEWHEET Y
& BIT- A IR M MBS ET ),

3 aMork

FESICE R LR A A SR 1 R85 A U-Ph I
AEFEFN 6 1A HhBRAE 22 3 AT R 6 1k 35 S O
Koa, AR E LA 1,

3.1 LA-ICP-MS il

B AT 5328 TG 4 TR B J5T 0 A 9F 5 i S
M, FERMZE IR 100 B AL, R ER
TR R AT A B, P W H BT TR B o
FER  TCRL GO W EE e 0 SR S8 4 1 BRLASURL S
FERMEXT S, #A CLOFIR L) W5 & LA-ICP-
MS #5417 U-Pb I % 7 3 o R 27 (T0) b i ik
TS H 7 5 I S A S e L, SR H R
R 45 8 TR 3% A% ( Agilent7500a ) FIIOE R it 2
4t (Geolas 2005) BEHLIEAT , B ARBE A2 M 32 pum
FITIREE R 20 ~40 pm, >R He 1F 30 104 5 i) 2
o B A A8 E Sk E PR A MBS A 91500
(**Ph/P*U 4E#4 4 1 065. 4+0. 6 Ma, Wiedenbeck et al. ,
1995) A2 IESMR , TG R & 5K FH NIST SRM 612 1



2N}

206 Fe)

i W

Y,

2z Ju

A 540 &

—+=
o

KAME P S VR AR AT OE . SRR T XA B A5 ]
Pl BESE RS IS AR S I ARAE 1k, R
MR 2 WS % SCik ( Yuan et al. , 2004)
XA BT Y 125 4R Ak B2 FH ICPMS-DataCal (V8. 0)
BATEAS I A Isoplot-ver3 dEAT 45 A1 4F 14 18
I 22 ) FAE IS AR TR
3.2 FEMETESW

B TR TN M RS Y S
%% (ALS Minerals-ALS Chemex ) 5, FEITR K H X
PTG (ME-XRF26d ) 5047 , S04 BEAL T 5%
R TG Z R F F B A B 7 A (ICP-MS) 4047, 43
M a2 43 310 FH v 908 v s W 7 i A A0 00 T L s v
IIMTREEE B T 10% 5 4% 43 BT R ] Fe-VOLOS (1) 5
5, e FHRE ik, o FH i TR 0 e DU
3.3 Sr-Nd B ES

Sr-Nd [Ff57 R AE H ERF2EBE ) ] 3R Ak 2 A 5T

JIT IR or 25 68 ¥ 52 5% 25 R 4T, T AN A% 0 Micromass
IsoProbeTM %! MC-ICP-MS, fif 5 ¥ & 89" Nd/"“Nd
¥ Se/%Sr 45— FH'"Nd/ " Nd = 0. 721 9 F1*Sr/®Sr=
0. 119 4 53 JIHEAT AR fE AL, B AA Y S 56 i A8 2 DL 5 I
fE45 (2002) FIZEAHZAE(2003)

4 [

4.1 SEAHFE

AR IK A 6K, FE R BB OB R/
25 80~300 wm, £5 477 U Th & E8A%, A8 A
SR, ThUE R 0.41~2.99(F 1), 1 TSD-23
90.09,TSD-27 4 0.26, H U . Th % & 5 8 84t
MIIEASCSC &R, FEAIM R OE R R 1 (| 3) 8 A
ELI I o R 3 R AT 5 R, 26 B S R Y e
BEARRIE

F 1 RIWFHREBIEKE PR LA-ICP-MS $&A U-Pb 2T HHE
Table 1 Zircon LA-ICP-MS U-Pb data of olivine gabbro from Tanshanzidong
- wy/107° 2y 205 [FIL % LU B AE Y/ Ma

Pb 232Th 238U 207 Pb/ZRS U lo 206Pb/238 U 1o 207 Pb/235U 1o 206Pb/238 U lo

TSD-1 12.95 85.47 173.06 0.49 0.408 9 0.014 4 0.057 5 0.000 6 348 10 360 4
TSD-2 13.93  123.01 126.07 0.98 0.403 5 0.0150 0.057 6 0.000 7 344 11 361 4
TSD-3 6. 16 48.74  65.39 0.75 0.3929 0.026 6 0.056 5 0.000 8 337 19 354 5
TSD-4 16.41  152.39 124.02 1.23 0.420 5 0.016 4 0.057 2 0.000 6 356 12 358 4
TSD-5 12.31  116.65 99.25 1.18 0.406 2 0.020 5 0.056 9 0.000 7 346 15 357 4
TSD-6 21.08 200.87 161.24 1.25 0.392 8 0.013 1 0.058 0 0.000 6 336 10 363 4
TSD-7 7.11 55.25 76.97 0.72 0.434 7 0.019 4 0.059 0 0.000 9 367 14 369 6
TSD-8 8.03 64.36  76.16 0.85 0.397 8 0.018 2 0.059 5 0.000 6 340 13 372 4
TSD-9 113.71 1016.49 679.50 1.50 0.419 3 0.008 9 0.059 8 0.000 5 356 6 374 3
TSD-10 34.53 285.81 314.43 0.91 0.418 5 0.012 1 0.059 8 0.000 6 355 9 375 4
TSD-11 158.34 1 598.57 534.51 2.99 0.4257 0.009 4 0.059 7 0.000 5 360 7 374 3
TSD-12 26.18 255.90 185.11 1.38 0.436 5 0.014 7 0.058 6 0.000 8 368 10 367 5
TSD-13 33.99 316.29 275.27 1.15 0.399 4 0.011 8 0.057 8 0.000 5 341 9 362 3
TSD-14 17.96  160.26 126.29 1.27 0.4353 0.016 7 0.057 7 0.000 6 367 12 362 4
TSD-15 7.40 56.97  83.63 0.68 0.416 1 0.0213 0.058 1 0.000 7 353 15 364 4
TSD-16 11.37  106.71  96.55 1.11 0.429 1 0.017 9 0.058 2 0.000 7 363 13 365 4
TSD-17 11.55 101.11 94.36 1.07 0.447 6 0.016 9 0.059 4 0.000 8 376 12 372 5
TSD-18 18.17 133.48 205.84 0. 65 0.417 4 0.012 8 0.058 8 0.000 6 354 9 369 3
TSD-19 14.45 86.76 212.86 0.41 0.4450 0.0133 0.058 5 0.000 6 374 9 367 4
TSD-20 61.28 582.84 398.55 1.46 0.432 6 0.0109 0.059 6 0.000 6 365 8 373 4
TSD-21 18.91 155.71 188.39 0.83 0.396 4 0.0110 0.057 0 0.000 6 339 8 358 4
TSD-22 35.93  307.90 323.43 0.95 0.421 6 0.0115 0.059 3 0.000 5 357 8 371 3
TSD-23 14.43  30.90 334.65 0.09 0.417 4 0.009 8 0.058 5 0.000 5 354 7 367 3
TSD-24 " 10. 87 14.47 237.92 0.06 0.472°5 0.015 1 0.063 9 0.000 6 393 10 399 4
TSD-25 23.02 212.36 181.55 1.17 0.4217 0.0129 0.058 1 0.000 5 357 9 363 3
TSD-26 13.94  92.58 166.85 0.55 0.450 8 0.012 9 0.060 1 0.000 7 378 9 376 4
TSD-27 24.20 108.80 425.66 0.26 0.428 1 0.012 2 0.055 6 0.000 6 362 9 349 4

. TR+ S 520Ph/ 2B U AR AT,
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URLAE (it #1045 52 AR 1S RN i 2 b S0 A 4 B, &
WX SR B B U-Ph [A RAR R 2B AR, AR
WA U B P AR ZRBUMA, HIACE¥{E
1 366.0+2. 8 Ma( 95%conf. ,MSWD=3.4, 1) (&
4, AE RE AT LA S e A MRS R R S 1 4 A I ]
TR AT AR g e 2

5 HRHbIRILARRE

5.1 FETERHFHE

MR 2 AL, S Ll AR MR R S B X AR
fi) Si0, (47. 83% ~50. 25%) 75t , XL B Y AL O,
(17.37%~22.34%) MgO(5.30% ~9.22% ,Mg* H

CL images and dating spots of zircons of olivine gabbro from Tanshanzidong
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Fig. 4 Concordia diagram of zircon U-Pb data of olivine

gabbro from Tanshanzidong
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Table 2 Major (w,/ %) and trace element (w,/107°)

compositions of the olivine gabbro from Tanshanzidong

s B505 B506 B507 B508 B509 B510
Sio, 49.36  49.89  47.83  50.25 49.91  49.84
ALO;  17.46 17.61  20.60 22.34  17.37  22.04
FeO 6.17 5.84 5.97 4.12 5.01 4.03
TFe,0,  7.65 7.08 7.61 5.16 6.25 5.12
Ca0 11.65 12.15  9.64 12.25  12.65 11.45
MgO 9.22 9.16 8.38 5.30 9.09 5.46
K,0 0.18 0.16 0.20 0.16 0.12 0.45
Na, O 2.62 2.69 3.10 3.19 2.47 3.06
TiO, 0.63 0.55 0.49 0.55 0.35 0.49
P,0s 0.05 0.06 0.10 0.05 0.01 0.12
MnO 0.13 0.12 0.11 0.08 0.11 0.09
LOI 0.51 0.57 1.74 0.49 1.22 1.24
Total ~ 105.63 105.88 105.77 103.94 104.60 103.39
Mg" 71 72 69 67 74 68
Cu 58.04 50.27 60.31 38.28 60.17  20.06
Ni 91.89 114.92 87.03 67.12 132.20 67.03
Co 39.01  37.12  40.05 24.13  33.11 22.06
Rb 4.11 3.23 6.71 3.12 2,73 22.44
Sr 276.13 292.22 321.41 374.05 277.34 371.02
Ba 52.72  47.53  57.80 57.73  33.12  77.80
v 163.22 161.01 57.23 115.31 137.02 109.11
Sc 26.88  28.02  6.01 14.97  30.32  13.04
Nb 1.70 1.22 1.71 1.33 0.51 1.62
Ta 0.20 0.09 0.10 0.09 0.11 0.13
Zr 48.87 38.12  54.23 38.11 15.04  46.96
Hf 1.41 1.10 1.31 1.12 0. 60 1.21
Ga 14.76  14.72  15.48 17.09  13.71  17.47
U 0.08 0.06 0.78 0.07 0.21 0.20
Th 0.37 0.30 0.56 0.30 0.68 0.36
Y 15.92  13.31 8.50 11.01  11.42  13.31
La 3.70 3.13 4.42 3.41 2.23 5.01
Ce 9.03 7.62 10. 01 8. 02 5.41 10. 50
Pr 1.32 1.09 1.24 1.05 0.73 1.53
Nd 6.31 5.50 5.62 4.81 3.82 7.10
Sm 1.91 1.57 1.33 1.34 1.23 1.81
Eu 0.89 0.83 0.76 0.85 0. 66 0.89
Gd 2.37 1.98 1.36 1.56 1.56 2.19
Tb 0.42 0.36 0.23 0.30 0.30 0.36
Dy 2.79 2.28 1.42 1.87 1.88 2.21
Ho 0.58 0.47 0.29 0.36 0.40 0.45
Er 1.73 1.39 0.82 1.12 1.12 1.36
Tm 0.24 0.20 0.12 0.16 0.17 0.19
Yb 1.50 1.26 0.77 0.99 1.02 1.21
Lu 0.22 0.18 0.12 0.14 0.14 0.18

SREE 33.01 27.8 28.51 25.98 20.67 34.99

LREE  23.16 19.74 23.38 19.48 14.08 26.84

HREE  9.85 8. 12 5.13 6.50 6.59 8.15

LREE/

HREE 23 2.43 4.56 3.00 2.14 3.29
(La/Yb)y 1.77 1.78 4.12 2.47 1.57 2.97
(Nb/La)y  0.44 0.38 0.37 0.38 0.22 0.31

SEu 1.15 1.22 1.41 1.39 1.22 1.20

E: 8Eu=FEuy/(EuyxGdy) 2,

VETERE S IX, 1E K0 — Si0, AH G R S Y5 7E
RHRIBE RS (E5) .
5.2 HETEFE

FAM TR SR, SREE J 20. 67x107° ~
34.99x10°°, H: v LREE A 14. 08 x 10™° ~ 26. 84 x
10°°,HREE } 5. 13x10°~9. 85x10°°, LREE/HREE
H2.35~4.56, 5B M B AR T
ZEHIEAT (2504, 2010b; Xie et al. , 2012; ifi%
8, 2015) o BRORLRA A A5 AE AL TR - oo 3R Bl oA = A
S WA R, L E A A 50 2R G o3 i 2 A P (A
6a),(La/Yb) A 1.57~4. 12, LREE W54, B
B 8Eu IE % ,8Eu N 1. 15~ 1. 41, Al i 5K A )
HefmAT & D G b A o AL R 0 R Ik ) B R
(E 6b) MMM < A E LK F £ A I0% Rb Ba,
Sr U K, L ERREH T AR, 5 #5575 R Nb,
Ta Zr P Ti,
5.3 Sr.Nd G E4FE

H 2 3 AT DL, i 1L AR MR A ™ Se/ % Se
fF0.705 0~0. 705 2 Z [8], WILAEE (VSt/*Sr), {H
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