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Abstract: This paper is the result of geological survey engineering.

[Objective] There are a large number of early Paleozoic granites distributed in the northern margin of Qaidam Basin. However, there
are few research data on the existence of magmatic activities in the stage of deep subduction and early collision with the continent,
which restricts the understanding of the tectonic background evolution in the northern margin of Qaidam Basin.[Methods]Zircon U—
Pb geochronology, petrochemistry and Hf isotope of muscovite monzogranite in the east of Shenglikou are studied.[Results]LA—
ICP—MS zircon U—Pb dating shows that the age of muscovite monzogranite is (433 + 6) Ma (MSWD = 0. 026), which is the
product of middle Silurian magmatism. Geochemical characteristics show that the rocks are rich in silicon (Si0,=76.33%—76.99%)
and alkali (K;O+Na,0=7.28%—8.19%), high K.O, K,O / Na,0>1, low Mg (Mg0=0.21%-0.29%) and Mg * (Mg "=23.29-30.17), A/
CNK(1.12-1.19), belonging to the strongly peraluminous calc alkaline rock series. The rocks are relatively enriched in Rb, Th, U
and other large ion lithophile elements, and depleted in Nb, Ta, Ti, P and some Ba, Sr and other large ion lithophile elements (LILE).
The REE distribution curve is right dipping, showing obvious negative Eu anomaly (§Eu=0.32—0.63). Hf isotope of zircon &u(£)= -

5.2— - 16.0, and the corresponding Hf isotopic crustal model ages Tom:=1.86—2.20 Ga. [Conclusions] The study of geochemistry and
isotope shows that the muscovite monzogranite is S—type granite, which originated from the remelting and reconstruction of
Paleoproterozoic crust. Based on the comprehensive comparison of the formation age of muscovite monzogranite and the regional
high—pressure ultra—high pressure metamorphic age, combined with the study of petrochemistry and isotope, it is considered that
the muscovite monzogranite in the east of Shenglikou was formed in the collision stage of the high—pressure ultra—high pressure

metamorphic belt in the northern margin of Qaidam Basin.

Key words: northern margin of Qaidam Basin; East Shenglikou; zircon U—Pb dating; zircon Hf isotopic composition; geological
survey engineering

Highlights: The age of muscovite monzogranite in the eastern Shenglikou area is (433+1.6) Ma, which is consistent with the peak
metamorphic age of HP— UHP metamorphic belt in the northern Qaidam basin, indicating that there was weak magmatic activity
during the HP— UHP belt collision in the northern Qaidam basin, which further proves the age of collisional orogenesis in the
northern Qaidam Basin.
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Fig.1 Tectonic map(a)and geological map of Shenglikoudong area (b) (after Qinghai Institute of Geological Survey,2003)
1—Shaliuhe Group schist gneiss formation;2—Shaliuhe rock Group amphibolite formation;3—Maoniushan Elashan Formation;4—Chengqgianggou

Elashan Formation;5—Quatemary;6—Eclogite;7—Middle Silurian muscovite monzogranite;8—Early Devonian granodiorite;9—Geological boundary/

angular unconformity boundary;10—Fault;11— Occurrence;12—Sampling location
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Fig.2 Outcrop (a) and microscopic characteristics (b) of muscovite monzogranite in Shenglikoudong area
Pl-Plagioclase ; Kf—Potash feldspar; Qz—Quartz; Mu—Muscovite ; Bit—Biotite
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Tablel U—Pb isotope age determined result of muscovite monzogranite in Shenglikoudong area

. T/ (pg/g) Ao % ol RIMAFE/Ma
U Th *"Pb/*Pb lo *Pb/*U lo “Pb/ U lo *Pb/7*U lo

SLK-01  368.04 75.45 0.055792  0.000574 0.534284 0.005728  0.069437  0.000523 432.7 3.155454
SLK-03  493.83 32.64 0.056559 0.000481 0.543305 0.005176  0.069564  0.000445 433.5 2.683184
SLK-05 177.22 3.13 0.05049  0.001615 0.48518 0.015792  0.069428  0.001039 432.7 6.264904
SLK-06  759.25 6.97 0.054862  0.000856  0.52689  0.008255 0.069568 0.00061 433.5 3.677875
SLK-08  199.94 9.89 0.053392  0.000847 0.510389 0.007839  0.069338  0.000535 432.1 3.2246

SLK-09 371.76 31.42 0.055037 0.000924 0.527967 0.009163  0.069622  0.000708 433.8 4.268133
SLK-10  758.64 37.31 0.054939  0.000751 0.526912 0.007046  0.069533  0.000384 433.3 2.317496
SLK-11  461.54 17.80 0.054911 0.000589 0.526784 0.006149  0.069552  0.000472 433.4 2.843472
SLK-13  404.87 21.41 0.054951 0.000725 0.527503 0.007764  0.06952 0.000519 4332 3.129685
SLK-14 19591 2.30 0.055043  0.00098 0.525854 0.009187 0.069421  0.000488 432.6 2.939607
SLK-15 1553.25 365.54 0.05518  0.000547 0.529922  0.00702  0.069532  0.000588 433.3 3.544656
SLK-16  964.17 156.77  0.054277 0.001191 0.51925 0.012124 0.069421  0.000693 432.6 4.17824
SLK-17 1085.47 312.63  0.055252 0.000591 0.529336 0.006561 0.069419  0.000483 432.6 29122

SLK-19 1146.37 70.39 0.053263 0.001015 0.507638 0.013339 0.069334  0.001191 432.1 7.177507
SLK-20 2665.23 47.90 0.054216 0.002326 0.516899 0.018389 0.069566  0.001109 433.5 6.685169
SLK-21 111431  287.24  0.055559 0.001177 0.535655 0.012026 0.069808  0.000697 434.9 4.198609
SLK-22  205.11 1.81 0.052797 0.001751 0.517691 0.0218 0.069783  0.001186 434.8 7.148865
SLK-23 145497 586.44 0.05454  0.000981 0.52444 0.013657 0.069632  0.001087 433.9 6.549352
SLK-25  511.68 7.10 0.053323 0.001522  0.51302 0.022421 0.069858  0.001982 435.2 11.94266
SLK-26  410.14 21.23 0.054728 0.002177 0.524783 0.025898  0.06947 0.001621 432.9 9.770958
SLK-28 1141.93  281.81  0.055386 0.001108 0.535411 0.017895 0.069598  0.001162 433.7 7.002048
SLK-29 341.9 2.52 0.056474 0.001501 0.544511 0.019726  0.069598  0.001261 433.7 7.599529
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Fig.3 CL images of muscovite monzogranite in Shenglikoudong area
(The red circle represents the location of U—Pb measurement points; The blue circle represents the position of Lu—Hf measuring point; The number

next to the circle represents the dot)
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Fig.4 U—Pb concordia diagrams and weighted plot of muscovite monzogranite in Shenglikoudong area
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Table 2 Major element(%) and trace element(10~°) compositions of the samples from Shenglikoudong area

% Si0,  TiO, ALO;, Fe,0;, FeO MnO MgO CaO NaO KO P,Os CO, HO+ Lost
1-1 7388 0.5 14.09 034 045 002 026 121 342 463 006 055 089 127
12 7397  0.08 1428 0.21 070 002 029 114 375 422 006 034 075 091
13 7438  0.07 14.28 0.11 050 001 026 095 401 450 005 008 062 052
1-4 7497 0.5 13.95 0.21 035 002 021 092 357 447 005 029 080 087
1-5 7350  0.08 14.50 020 083 003 028 129 395 452 006 031 093 088
B La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er  Tm Yb Lu
-1 1684 31.71 3.89 1507 375 039 347 062 393 080 220 033 208 032
122 1499 28.17 3.27 1237 288 053 257 045 283 058 1.59 024 155 024
13 1519 28.64 3.34 1269 296 055 263 048 297 060 1.66 024 161 025
1-4  17.14  30.50 3.93 1517 359 042 327 059 362 076 206 030 192 030
1-5 1558 286l 3.29 1274 294 056 245 043 258 052 145 021 146 023
FE5 Y Rb K Ba Th U Nb Sr Nd S¢ Zr Hf Ta A
1-1  21.85 18842 3840237 313.15 814 238 861 13127 1507 527 4850 140 134 3.12
12 1557 142.69 34998.69 479.63 634 222 806 21234 1237 491 5670 170 130  4.02
1-3 1634 133.00 3733891 49371 672 223 586 22597 1269 425 5565 170 104 3.95
1-4 2036 17040 37129.16 348.00 676 222  7.60 14659 1517 4.67 4985 150 144 2.08
1-5 1417 13336 3234277 46827 609 226 856 22436 1274 443 6145 195 122 352
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Fig.6 Chondrite—normalized REE patterns(normalized data
after Sun and McDonough,1989)

Sm Eu Gd Tb Dy Ho Er TmYDb Lu

ZP 7 HINb Ta . Sr. Ti, &4 Rb U; s H S AL
IR 2E AR . DFRR I TG K 25 1 P.Os 5
Si0, & B B SR G G &R, S BUAE I A 1Y PO K Bifi
& SiO, Fy 3G i R = SR AR AR X — T
2O BRI T IX A TRIA S 46 b o (2 Rk e,
2007) ., JEFI 2R 1 =B K AE K POs B i3 h
R , B Si0, 7 2 Ay 38 I A LR RF A S s TEAE B
() Hf—Ta—Rb H] 551 [ i (1] 8) F1 Ri— R, H1 1) el e (1]
) H B i 24 74 7 TR RlE 1 X 3 PN, 48 7R (B KA
b A SHIAE R A . Seik R B b G ity A AR
HAL HRTC A K2 MR 7ork, ot AR SeA A
TRFNAR I i 1A 2 [RIAF AR S8 I , S I i Dl
“H 545 ~ 440 Ma, Bifi 5 1F 7 10 AN WA b R0 ik , i 7]

RbK BaTh U NbLaCeTa Sr NdP Zr HfSmTi Y YbLu

P17 A O 2R S AR b bR A ik 0 151 (PR AL (B Sun
and McDonough,1989)
Fig.7 Webdiagram of metamorphic intrusive rock
(normalized data after Sun and McDonough,1989)

AL NG B S A Skl e R 2 20 2
SEME , d5c 2 0 A oI il 45 00k s i 45 7 A s P 3
Ll B Bt o ity it i 488/ 72 A O e B 1 Sy 440 ~ 400
Ma(fFE45E,2010) . BERI O R A b KK S
LA-ICP-MS £ U-Pb 4 {H 4 (433.2+1.6)Ma,
HAMMT L EERER R, R SR, S
B AR A, FR 4T 4, DR R A AR BB
SERE ), BRI A RHC A A A5k . Rk
000 2 R R AR T R 2 A v A P 7 g (B
BT RIS ARD) RO T LI 2 )5

M= B KA R A Y B AR H 70 endn) (E
(—=5.2~—16.0) Fl 'y & 1Y Towe £ A 3 (2.20 ~ 1.88
Ga), I WUILIE At oo AR Hse . XA R

®3 BB RKIERNAEARLAHf R RAMN

Table3 Zircon in situ Hf isotope composition of the muscovite monzogranite

Wei "Yb/Hf  "Lu/7Hf 20 TCHE/THE 20 eu0) eni(t) Tomca  Towrca  frume
01 0.000821 0.000027 0.000002 0.282353 0.000019 -14.8 -5.317 1.2 1.95 -0.99
03 0.001351 0.000041 0.000001 0.282381 0.000018 -13.8 -5.308 1.2 1.88 -0.99
05 0.001117 0.000033 0.000001 0.282051 0.000018 -25.5 -16.009 1.6 2.20 -0.99
08 0.005130 0.000184 0.000011 0.282356 0.000019 -14.7 -5.248 1.2 1.93 -0.99
13 0.028649 0.001028 0.000019 0.282393 0.000021 -13.4 -5.182 1.2 1.86 -0.96
14 0.009563 0.000350 0.000033 0.282230 0.000023 -19.2 -9.746 1.4 2.03 -0.98
15 0.044880 0.001478 0.000014 0.282532 0.000024 -15.5 -5.638 1.2 1.91 -0.95
16 0.026733 0.000906 0.000050 0.282422 0.000023 -12.4 -6.131 1.2 1.89 -0.97
17 0.032725 0.001102 0.000011 0.282541 0.000022 -8.2 -6.050 1.1 1.92 -0.96
19 0.001070 0.000035 0.000001 0.282322 0.000021 -15.9 -6.422 1.3 2.01 -0.99
26 0.001541 0.000052 0.000005 0.282329 0.000017 -15.7 -6.158 1.3 2.03 -0.99
28 0.001160 0.000037 0.000001 0.282286 0.000018 -17.2 -7.668 1.3 2.11 -0.99
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(Zhang et al.,2005; KRR ,2011) . Ledb&idE &R
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YEHI (445 ~ 457 Ma) ; B3 Sk ] 7R BT Y | 5K ki
TRATT 11 AH 5 P4 8 1 1 A8 IS/ FH (420 ~ 435 Ma) , e
AR K 29 HE 432 Ma(Zhang et al., 2005; [ )13,
2007; Zhang et al., 2008; KR, 2011 ). Al BB
TRARS s 22 235 Bl 0 15, 28 5 e S L AR il
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