55 4% 2 :“: m E Vol. 55 No. 2

2022 AR (BN 224 B NORTHWESTERN GEOLOGY 2022(Sum?224)

DOI:10. 19751/j. cnki. 61—1149/p. 2022. 02. 007

SEARFIGAEGALILERNKREFERE,
Mk FHFAEN H il S X

XNELEED ' E L EER AR

- PERVALA YR SOBA IR R L BRVE PUE 71006852, Wi IRHI B LR TR B, i 458 4130005
3. SHN A A (04 B A% Toll b B I A5 R 4 AL PR BN L B BB A) 55800054. SN BT 2% Bg el 57 5 Ik & LR~ B -
SEM BB 55000055, H [ M BT A R E AR BT IR SE Y B RORE G . 0L AR 065201

?ﬁﬁ B RBAHLICRKZEZRETREAAREBRE . 2oLk B A RN KE RKE LKA
B AHHEGH . EH . NHKEME, A/CNKAEA 1.52~1.57. 9 X F 1.10. % %L 48 R K

z,ﬁxﬁ%immﬁﬁ%iﬂm,,\ A EufF A E IR EMA ;% Rb. Th KFXEF

ELtEBmtrE. At F RN TLY. YD E &R TE,.Sr . P.TinE2“V A S, LA

R2H5HM, BEFHRLETHRL AN ERRRTADEEN LG CERESR, BARRBERE -

AR E;LA-ICP-MS4% U-Pb ZH 4R A (270£3) Ma(MSWD=0.076), % F—F =&

HEREDG D TR T HA R T EHIRNL K S .

KR RBAH L NKEFRF R F  RERBRE

hE 4 %S .P588. 12 X HE AR ARG A XERES:1009-6248(2022)02-0093-13

Geochronology, Geochemistry and Geological Significance of Thediorite

in Datonggou Nanshanbei, Northwestern Qaidam Basin

LIU Jun', XI Chaozhuang®””*, HUANG Bo*, YANG Tao', XIA Haodong’, DENG Huijuan’

(1. Xi’an Northwest Noferrous Geophysical-Geochemical Corps Ltd. , Xi’an 710068, Shaanxi, China; 2. School
of Civil Engineering, Hunan City University, Yiyang 413000, Hunan, China; 3. Geophysical Nonferrous Metals
and Geochemical Survey, Non-ferrous Metals and Nuclear Industry Geological Exploration Bureau of
Guizhou, Duyun 558000, Guizhou, China; 4. College of Architecture and Urban Planning, Guizhou
Institute of Technology, Guiyang 550000, Guizhou, China; 5. Cores and Samples
Center of Natural Resources, CGS, Yanjiao 065201, Hebei, China)

Abstract: The Datonggou Nanshanbei diorite body is located in the northwest Qaidam basin, with
the main rock types quartz diorite, diorite and granodiorite, and it is characterized by high sili-

con, rich alkali, rich aluminum and poor titanium. A/CNK ranges from 1. 52 to 1. 57, more than
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1. 10, and belongs to strong peraluminous granite type. Light rare earth elements (LREE) is en-

riched while heavy rare earth elements is depleted, and there is negative Eu anomaly. The nor-

malized curve is obviously right inclined, with the feature of enrichment of large ion lithophile el-
ements Rb, Th, K and LREE and the relative depletion of high field strength elements Nb, Ti,
Y., Yb. The elements such as Sr, P and Ti show a “V” shaped valley with obvious depletion.

The geochemical study shows that the magma is derived from the crust-mantle mixed source

mainly composed of arenaceous rocks, and the genetic type belongs to I-type granite. LA —ICP —
MS zircon U - Pb dating shows that the zircon formation age is (2704+3) Ma (MSWD=0. 076),

which is the product of magmatic activity in the Middle to Early Permian, and was formed in the

island arc granite under subduction environment.

Keywords: Datonggou Nanshanbei; diorite; chronology; geochemistry; northwestern Qaidam basin
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Fig. 2 Outcrop photos and micrographs of quartz diorite
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Tab.1 Major.REE and trace elements compositions of Datonggou Nashanbei rock

ke XTS5 XT6 XT7 XT13 XT14
HA AR ABEN KA AR NKA TR N KA TR N
SiO; 65. 34 66. 88 60. 57 66. 92 65.61
TiO; 0. 57 0.52 0.59 0.50 0.55
Al Oy 16. 07 15. 80 16. 76 15.15 16. 10
TFe 4.11 3.92 5. 26 3.68 3.96
MnO 0.09 0.09 0.11 0.08 0.08
MgO 1.71 1.72 3.81 1.73 1. 65
CaO 4.48 4.12 6. 00 4.02 3.99
Na, O 5.00 4.85 1. 49 4. 38 4. 35
K, O 1. 06 1. 08 0.57 1.27 1. 93
P, Os 0.13 0.13 0.16 0.12 0. 14
LOI 0. 64 0. 83 1. 14 1.58 0. 89
TATAL 99. 20 99. 94 99. 46 99. 43 99. 25
o 1. 64 1. 47 1. 46 1.33 1.74
Na,O+K,;O 6. 06 5.93 5. 06 5.65 6. 28
K;0/Na, O 0.21 0.22 0.13 0. 29 0. 44
SI 14. 39 14. 87 26. 96 15. 64 13. 88
A/CNK 1.52 1. 57 1.52 1. 57 1. 57
A/NK 2.65 2.66 3.31 2.68 2.56
La 9.15 7.46 4. 94 7.33 14. 47
Ce 24.15 20. 27 15.37 18. 46 31.07
Pr 2.76 2.35 1.71 2.31 4. 05
Nd 11. 41 9.77 7.54 9. 64 16. 60
Sm 2.58 2.16 1. 66 2.20 3.57
Eu 0.77 0.68 0.62 0. 60 0. 89
Gd 2.62 2.20 1.76 2.28 3.71
Tb 0. 42 0.33 0.28 0. 37 0.59
Dy 2.31 1. 93 1. 59 2. 04 3.38
Ho 0. 48 0. 40 0. 33 0. 44 0.70
Er 1. 26 1. 08 0. 87 1. 15 1.91
Tm 0.18 0.15 0.12 0.17 0.29
Yb 1. 19 0. 94 0.74 1.07 1. 83
Lu 0.18 0. 15 0. 10 0.17 0. 28
Y 10. 16 8.39 3. 88 7.91 15.19
Sc 3.07 2. 60 1. 57 2.05 3.92
SREE 72.69 60. 87 43.09 58.19 102. 45
SLREE 53. 44 44. 89 33. 60 42.83 74.35
SHREE 19. 25 15. 98 9.49 15. 36 28.10
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5 XT5 XT6 XT7 XT13 XT14
LREE/HREE 2.78 2.81 3.54 2.79 2.65
3Eu 0. 90 0. 95 1. 09 0. 81 0. 74
5Ce 1.17 1.18 1. 29 1. 09 0.98
(La/Yb)x 5.52 5.68 4.76 4.91 5.67
(La/Sm)y 2.29 2.23 1.92 2.16 2.61
(Gd/Yb)~ 1.82 1. 94 1. 96 1.76 1.67
Hf 3.11 3.09 2. 54 3.23 5.32
Ta 0. 46 0. 37 0.18 0.38 0.57
Nb 4.33 3.75 2. 49 3. 86 7.59
Ga 14. 26 13. 47 13.76 14. 03 16. 73
Rb 22. 26 24.19 2. 77 6.34 35.93
Sr 323 303 334 267 355
Ba 153 157 99 154 366
Pb 6.12 5. 44 1. 71 5.45 10. 87
Bi 0. 07 0.05 0. 04 0.05 0.08
Th 3. 20 2. 62 0.22 1.55 7.42
U 1.39 1. 04 0.28 0.77 1.76
Zr 104 106 94 108 185
Y+ Nb 14. 48 12. 14 6. 37 11.77 22.77
Yb+Ta 1.65 1.31 0.93 1. 45 2. 41
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Fig. 5 Cathodoluminescence images of zircons from the Datonggou Nanshanbei diorite
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X424 - SR R P G 2% R 1) 19 1L AL D R AR AR R Al 2 R AE B HC b B R X 103

P ni AFFE 46 H Rb S Al K JC % MR fb 24 5
FIEAHAL 76 b 3R Ak Rb ST 3R A K 6 23 i B8 1
fEiE ARERRJZ 510 Sr JeZE A Ca 70 K M Bk fb 24 FEAE AH
3 5 TFAHC A T BUR Ca(i 7o 845, 1982 T 48
WA 1993) BRI, A X I %5 Rb/Sr {A #il Rb/Ba
{E 8 R IIIEA 20k A T EEfkG7e . FRar22 A
YR Rb/Sr<<0. 05, 5¢ @i A I Rb/Sr fHl 0. 05~
0. 5,53 Rb/Sr>>0. 5(Tischendorf,1986) , #}f5% X 1k
RN A Rb/Sr {24 0. 01~0. 10, 3 B 8 X P ot &=
BONSTMIR A IR . AT AW R W (R N4, 20200,
o A [ DX 114 58 43 s Fal i T 1) 3k 45 B AE B A B AT
AEH CaO/Na, O {H ; CaO/Na, O<<0. 3, I/~ & 3K Al
REIE TR 225 A1 44 5 45 CaO/Na, O =0. 3, b )5
A BT B 5R BT A R e (BT 45,2007) . ISR
XAE X N A CaO/Na, O {H K0. 85~1. 34, FBHIE X
ARELIRD S A . 28 TR B H N A RKORIE T
VAP JE 0 e iR A U
4.2 MERE

F 5 XA 7 9 245 A6 % 3 74 My DX, A8 3 07 B
B SR AR e BT R 4 Al T R AL . XN A KK
TG SR AR AT 2 3 A0 s BT 32 5 91 R R 4 B 4
AU N | N N R N T 1 S N R S sl
PN A HRNK A KRR AN SAAE S S
WIFHEAE (B 1), LA-ICP-MS g4 U-Pb il
AR R B R KA I 1L AR AE B N A T T e
B &, KRy (270 £ 3) Ma, #8524 ok 4%
(20142) W5 K WIF 5 X 25 H 00 sl 43k 3 3. DK
F(460~450) Ma, A A A A AKEINK A LK
N B R 5, @(410~400) Ma, 4 A 44 4
RIS KRR A ERIER . @265 Ma,

AOAONAERNKAEM ZKEXAE. HER3IATEH,
MR X8 A U - Pb 4%k (458.3 28.2) ~
(263.042.0) Ma, 5Hj AWF5E R AT 5

Pt AR A (2008) B 5%, I\ Sl S L 4 04 B = 3 4
AR 4 SHRIMP U - Pb 4E#4 h (260. 4£2. 3)
Ma F1(271. 24-1. 5) Ma, i@ iz 43 1 Ik b OB BUETAR
W ettt — L &t B Tl R R R Y O L Sedb 2
(AR]85 07 3 DA 5K S R WAL » AT 2 A= il PR o s 35068
A DX BT Sty B O ELURTRE IR T S RE Y bR
BIX P T e AR T B A R T

AR DX AL 4 e FE PR A I L TR AR DA T 3k e
YIS A = B S UE A R R . BRI D XN
A6 54 B TE BT L IR 1 PR3 5 AR SCAE ) 7 HL ARy
SHRBN T L 46~1. 64, F-112 1. 53, MG 1k KBl
2 B AR SO 4 1,55, 5 RRG K CEUG B4
SRR (A/CNK > 1L 15) ALl #£ Pearce % 2 i 1)
Rb - Hf - 3Ta i1 Rb — Y-+ Nb #4 3 ¥ 855 $1 51 € v (]
T e MNTEAE K L SIRAE 5 5 T N L X R e T 5 A
AR IAEE R B 5 IR AE 5 45 (Pearce et al. ,1984)

(DR R AN A B ik e il = 58
POEKERE . R RS B (A/CNK) K 1.52~1. 57,3
KT L 10 CH#AE ALK S . Bt EE '+
TP, B EuRE. BHBNAMRIL. §4EK
B ¥ 10 % (LILE)Rb, Th. K £ Ml % Hi + ot &
(LREE) . A8 X} 77 i 1% 3% 9 o€ &% (HFSE) Nb, Ti, Y,
Yb.Sr fil Ti LR, R“V'RIR  HEHE 5H., &%
IR T LIRP B 5 F R iR S . 8 T-HE R A

*3 RBHBELURAKEHEAU-PhEMEERK
Tab. 3 Zircon U - Pb isotopic dating of the Datonggou Nanshan diorite

ik i HUUBEWIRER AR A (Ma) B BoE PR IR

K3 v A LA -ICP -MS 367.5+5.2 24 X 5, 2020
K@ AL N LA -1ICP-MS 362.344.9 12 IhINEELE 2018

K Ak LA - ICP - MS 353.741.1 24 B4 2018
R 35 g 1 MR A LA -ICP-MS 158.348.2 19 BIRAE. 2017
Rl 4 B 1 TE 4 IR LA -ICP-MS 270.3+1.3 12 K S = 1.5 7K
R 14 g L TR IN K LA-ICP-MS 269. 54,4 13 TR TE 5 = 1:6 T3 XA
Kl 4w 1 b RN A LA -ICP - MS 270.0+3.0 36 A

i WRINK A LA -ICP-MS 263.0+2.0 24 B AR4E.2015
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Fig. 7
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