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Fig. 1 Simplified geological map of South China showing the distribution of Yanshanian magmatic rocks (a)

and simplified geological map of the Tongli area (b)
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Fig. 2 Field and petrographic photographs of Tongli granitic plutons from Zhejiang Province
(a)— /NI TG R N TARAS 5 (b)) — /NI IR R N A BT BT (o — f b LADKL K AE B 5 AR s (D — oy AR K AL B A5 T O
Kis—#K APl A Bi—Bath; QA

(a)—Specimen photograph of Xiaoxuwu granodiorites; (b)—micrograph of Xiaoxuwu granodiorites; (¢)—specimen

photograph of Wufangli fine-grained monzogranites; (d)—micrograph of Wufangli fine-grained monzogranites;

Kfs—K-feldspar; Pl—plagioclase; Bi—biotite; Q—quartz
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1 SZEMRXEDER LA-ICP-MS#F U-PhbEELER
Table 1 LA-ICP-MS zircon U-Pb dating results of granitic plutons from Tongli area

[l 2 Lo AH WM 445 5 (Ma)
W 5 207Ph/ 207Ph/ 206 Ph/ 207Ph/ 207Ph/ 206 P/
206 1, lo 235 ] lo 2387J lo 206 1, lo 235 ] 1o 2387] lo
PLW-3(E:119°31'11",N:30°30'08")
PLW-3-01 | 0.05458 | 0.00889 | 0.15775 | 0.02527 | 0.02098 | 0.00075 395 329 149 22 134 5
PLW-3-02 | 0.0523 | 0.00802 | 0.16086 | 0.02427 | 0.02233 | 0.00074 299 316 152 21 142 5
PLW-3-03 0.04911 | 0.00782 | 0.13851 | 0.02172 | 0.02047 | 0.00068 153 335 132 19 131 4
PLW-3-04 | 0.05040 | 0.00763 | 0.14454 | 0.02155 | 0.02082 | 0. 00068 214 317 137 19 133 4
PLW-3-05 | 0.04985 | 0.01230 | 0.15222 | 0.03704 | 0.02217 | 0.0010 188 491 144 33 141 6
PLW-3-06 | 0.04804 | 0.00478 | 0.15008 | 0.01477 | 0.02267 | 0. 00054 101 220 142 13 145 3
PLW-3-07 0.05519 | 0.00496 | 0.15941 | 0.01411 | 0.02097 | 0. 00051 420 189 150 12 134 3
PLW-3-08 | 0.05133 | 0.00201 | 0.16234 | 0.00646 | 0.02296 | 0.00039 256 88 153 6 146 2
PLW-3-09 | 0.04701 | 0.00378 | 0.14037 | 0.01119 | 0. 02167 | 0. 00046 49 182 133 10 138 3
PLW-3-10 | 0.04898 | 0.00347 | 0.14106 | 0.00992 | 0.02090 | 0. 00043 147 158 134 9 133 3
PLW-3-11 0. 04806 | 0.00332 | 0.14049 | 0.00964 | 0.02122 | 0.00043 102 156 134 9 135 3
PLW-3-12 | 0. 04940 | 0.00486 | 0.14844 | 0.01446 | 0.02181 | 0.00050 167 215 141 13 139 3
PLW-3-13 | 0. 04683 | 0.00309 | 0.14477 | 0.00949 | 0.02244 | 0.00045 41 151 137 8 143 3
PLW-3-14 | 0.05098 | 0.00583 | 0.15714 | 0. 01771 | 0.02237 | 0. 00061 240 244 148 16 143 4
PLW-3-15 | 0. 04977 | 0.00395 | 0.15393 | 0. 01209 | 0.02244 | 0. 00049 185 175 145 11 143 3
PLW-3-16 | 0.04628 | 0.00473 | 0.13919 | 0.01404 | 0.02183 | 0.00055 12 229 132 13 139 3
PLW-3-17 | 0. 04800 | 0.00310 | 0.15382 | 0.00987 | 0.02325 | 0. 00046 98 147 145 9 148 3
PLW-3-18 0.04922 | 0.00508 | 0.14899 | 0.01519 | 0.02196 | 0. 00055 159 225 141 13 140 3
PLW-3-19 | 0.04836 | 0.00406 | 0.14671 | 0.01218 | 0.02202 | 0. 00050 117 187 139 11 140 3
PLW-6(E:119°31'37",N:30°30"46")
PLW-6-01 | 0.04960 | 0.00205 | 0.14528 | 0.00608 | 0.02125 | 0.00036 176 94 138 5 136 2
PLW-6-02 0.04951 | 0.00240 | 0.14709 | 0.00715 | 0.02155 | 0. 00039 172 109 139 6 137 2
PLW-6-03 | 0.04995 | 0.00267 | 0.14632 | 0.00781 | 0.02125 | 0. 00040 193 120 139 7 136 3
PLW-6-04 | 0.05013 | 0.00085 | 0.14432 | 0.00286 | 0.02088 | 0.00031 201 39 137 3 133 2
PLW-6-05 | 0.04838 | 0.00075 | 0.14146 | 0.00263 | 0.02121 | 0. 00032 118 36 134 2 135 2
PLW-6-06 | 0.05162 | 0.00092 | 0.15105 | 0. 00309 | 0.02123 | 0.00032 268 40 143 3 135 2
PLW-6-07 | 0.04872 | 0.00095 | 0.13952 | 0.00307 | 0.02077 | 0.00032 134 45 133 3 133 2
PLW-6-08 | 0.05041 | 0.00083 | 0.15093 | 0.00292 | 0.02172 | 0.00033 214 38 143 3 139 2
PLW-6-09 0.04928 | 0.00109 | 0.14725 | 0.00356 | 0.02167 | 0.00033 161 51 140 3 138 2
PLW-6-10 | 0. 04998 | 0.00085 | 0.14383 | 0.00286 | 0.02087 | 0.00031 194 39 137 3 133 2
PLW-6-11 | 0.04798 | 0.00069 | 0.14193 | 0.00252 | 0.02145 | 0. 00032 97 35 135 2 137 2
PLW-6-12 | 0.05049 | 0.00084 | 0.14647 | 0.00285 | 0.02104 | 0.00032 218 38 139 3 134 2
PLW-6-13 0. 04875 | 0.00094 | 0.14527 | 0.00314 | 0.02161 | 0.00033 136 45 138 3 138 2
PLW-6-14 | 0.04892 | 0.00143 | 0.13992 | 0.00427 | 0.02074 | 0.00033 144 67 133 4 132 2
PLW-6-15 | 0.04931 | 0.00065 | 0.14161 | 0.00239 | 0.02083 | 0.00031 163 31 135 2 133 2
PLW-10(E:119°31'14",N:30°30"14")
PLW-10-01 | 0.05136 | 0.00206 | 0.15372 | 0.00625 | 0.02171 | 0. 00037 257 90 145 6 138 2
PLW-10-02 | 0. 04813 | 0. 00183 | 0. 14333 | 0.00554 | 0.02160 | 0. 00036 105 87 136 5 138 2
PLW-10-03 | 0. 04948 | 0.00234 | 0.14909 | 0.00708 | 0.02185 | 0. 00039 171 107 141 6 139 2
PLW-10-04 | 0.04663 | 0.00296 | 0.13722 | 0.00866 | 0.02134 | 0.00041 30 146 131 8 136 3
PLW-10-05 | 0. 05022 | 0.00294 | 0. 14765 | 0.00859 | 0.02132 | 0. 00041 205 130 140 8 136 3
PLW-10-06 | 0.04974 | 0.00430 | 0.15397 | 0.01313 | 0.02245 | 0. 00052 183 190 145 12 143 3
PLW-10-07 | 0. 04983 | 0.00475 | 0.15879 | 0.01491 | 0.0231 | 0.00057 187 208 150 13 147 4
PLW-10-08 | 0.04797 | 0.00619 | 0.15956 | 0.02026 | 0.02412 | 0.00071 97 281 150 18 154 4
PLW-10-09 | 0. 04841 | 0. 00690 | 0. 15200 | 0.02133 | 0.02277 | 0. 00071 119 305 144 19 145 4
PLW-10-10 | 0.05069 | 0.01279 | 0. 14961 | 0.03698 | 0.02140 | 0.00118 227 498 142 33 137 7
PLW-10-11 | 0.05131 | 0.00904 | 0.15638 | 0.02709 | 0.02210 | 0. 00082 255 361 148 24 141 5
PLW-10-12 | 0. 04969 | 0.00669 | 0.15355 | 0.02035 | 0.02241 | 0. 00067 181 286 145 18 143 4
PLW-10-13 | 0. 04969 | 0.00399 | 0.16165 | 0.01286 | 0.02359 | 0. 00051 181 177 152 11 150 3
PLW-10-14 | 0.05012 | 0. 00357 | 0.16478 | 0.01164 | 0.02384 | 0.00049 201 157 155 10 152 3
PLW-10-15 | 0.05101 | 0. 00413 | 0.16741 | 0.01339 | 0.02379 | 0. 00052 241 176 157 12 152 3
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[ 3 LA W AE 45 R (Ma)
{y‘lﬂ ).j—i 207 Pb/ 207 Pb/ 206 Pb/ 207 Pb/ 207 Pb/ 206 Pb/
, lo _ lo lo lo _ lo 1o
()6Pb 23«7U ZSSU Z()GPb 23«7U 238U
PLW-10-16 | 0. 04864 | 0.00280 | 0.15660 | 0.00898 | 0.02334 | 0.00043 130 130 148 8 149 3
PLW-10-17 | 0.05124 | 0.00363 | 0.17020 | 0.01194 | 0.02408 | 0. 00049 251 155 160 10 153 3
PLW-5(E:119°31'11",N:30°30'21")
PLW-5-01 | 0.04950 | 0. 00469 | 0.15624 | 0. 01464 | 0.02288 | 0.00053 171 207 147 13 146 3
PLW-5-02 | 0.05929 | 0.00307 | 0.18842 | 0.00972 | 0.02304 | 0.00043 578 109 175 8 147 3
PLW-5-03 | 0.05208 | 0.00339 | 0.15842 | 0.01022 | 0.02205 | 0.00044 289 142 149 9 141 3
PLW-5-04 | 0.04955 | 0.00334 | 0.16388 | 0. 01093 | 0.02398 | 0.00049 174 150 154 10 153 3
PLW-5-05 | 0.05191 | 0.00404 | 0.15906 | 0.01223 | 0.02221 | 0. 00049 281 169 150 11 142 3
PLW-5-06 | 0.04897 | 0.00324 | 0.15572 | 0. 01020 | 0.02305 | 0. 00046 146 148 147 9 147 3
PLW-5-07 | 0.04827 | 0.00407 | 0.14832 | 0.01236 | 0.02227 | 0. 00049 113 188 140 11 142 3
PLW-5-08 | 0.05204 | 0.00476 | 0.17323 | 0. 01558 | 0.02413 | 0. 00059 287 196 162 13 154 4
PLW-5-09 | 0.05006 | 0.00656 | 0.16176 | 0. 02087 | 0.02342 | 0. 00069 198 278 152 18 149 4
PLW-5-10 | 0.05283 | 0. 00802 | 0.16932 | 0.02527 | 0.02323 | 0. 00079 321 313 159 22 148 5
PLW-5-11 | 0.04958 | 0.00722 | 0.15941 | 0.02283 | 0.02331 | 0.00075 175 308 150 20 149 5
PLW-5-12 | 0.04792 | 0. 00513 | 0.15238 | 0. 01610 | 0.02305 | 0. 00059 94 237 144 14 147 4
PLW-5-13 | 0.04893 | 0.00454 | 0.15861 | 0. 01453 | 0.02350 | 0. 00055 144 204 150 13 150 3
PLW-5-14 | 0.04789 | 0.00349 | 0.14768 | 0. 01068 | 0.02235 | 0. 00046 93 165 140 9 143 3
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— 3¢ (Li Zhengxiang et al. , 2007; Cao Mingxuan

et al. , 2020),

LA Kl-a s Z KA AN E & TT R
TR I AE T 5T AR BUA Y4 1 U-Pb I 4R 45

B3 WG BLAE W8 R B A1 U-Ph i85 RAR I T i AT 35 45 I 1

Fig. 3 Zircon U-Pb concordia diagrams and weighted average ages diagrams of Tongli granitic plutons from Zhejiang Province

RFRWI PTG A F 2R S h R P — R 9
t H#) (172 ~ 123 Ma) (Tang Zengcai et al. ,

2019) , MW7 7% B Bk 22 4 18 T . 1 2 g ) AR AR A
B 48 (Cui Yurong et al. , 2010; Gao Wanli et al. ,
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(after Shand, 1947); the data of I-highly fractionated I- and A-type granites in northwest Zhejiang from Tang Zengcai et al. (2019)
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Fig. 5

Chondrite-normalized rare earth element (a) and primitive-m

antle-normalized multi-element patterns for granites from

Tongli, Zhejiang (b) (chondrite- and primitive mantle-normalized values after Sun et al. ,1989)

2014; Jin Qinghua et al. , 2015) , # 3k #&k £ 19 9l 4F
B 7 W v b DX b A AR SO B R T AR
P X, R BWTIL A a3 T 78 i AR 5 A R
Hedo rb A= a8 e h i ) ¥ 1) 1B A — 2. AR
SCH YRS T 48 B DX A U A AR AR R
i s Ry e — 2P 58 3 A0 M b AR AR R I A A AR
Ay A RO S AR 2 R R 4 L X AE
FHRTE BT R R (146 ~ 135 Ma), 5 #7 74
b DX 2R Bl i AR — B 0% O B R —
F 3 - R
5.2 &2AKE

A4 a1 a1 R BRI A e Z2 Fh 7 58, Horb i
TRz AS T B S MR K B 1 Rk 2 2H S e

2 = =R ==

P S H R o TS M OFE A R Y Fp 2K A
(Chappell et al. , 1974; Whalen et al. , 1987), 7&
A8 b4 e A 2R B S R A v (BT 6ab) s A A FF
ity B M 3 D 2 G v N B 3 A AR OR o S Y
1.S.M LY i 7 X3 T 0 B B AR 9% 78 15 43 7 4B
RE X WFTE R B B KA e TR S BUAE A
AR AT A ST B KA PO, & &k
SiO, & fEHG I AR, 72 S BUAE K & b I f 22 5 1]
W8 Y T EPI R R E N 2E T N SR T8
ERER Y RIS Rb &2 IEMKE KR (L
Xianhua et al. , 2007), 7& 1 #F S BUAE 5 5 H) 5
P b (BT 6ed) o /NEF I8 S5 (A 1 TN R i 3R B
LR TR A B e i L T s B B

N
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Table 2 Analytical results of major( % )and trace elements ( X 107°) for granitic samples from Tongli area
PLW-3 | PLW-5 | PLW-lo [ PLW2 | PLW-1 PLW-14 |  PLW-6

ANEFISAE R I Fps BB R AL XA
SiO; 67.8 70. 6 69. 3 67.7 68. 2 76.9 77.3
TiO; 0.57 0. 34 0. 39 0.53 0. 50 0. 09 0.12
Al Oy 15.1 14.7 14.9 14.9 14.9 12. 4 12. 3
(Fez03), 3.75 2.59 3.02 3. 60 3.96 0.75 1. 03
MnO 0.05 0.07 0.07 0.05 0.08 0. 04 0.03
MgO 1. 44 0. 84 1. 06 1. 46 1.41 0.08 0. 06
CaO 2.27 2.02 3.07 2.22 3. 14 0. 85 0.58
Na, O 3. 67 3.32 3.58 3.63 3.58 3. 45 2.70
K,O 4. 38 4. 20 3.72 4.58 3.77 4. 80 5.16
P, 05 0.17 0.10 0.12 0.16 0.16 0.01 0.01
LOI 1.23 0.79 0. 50 1.19 0.63 0.73 0.58
Li 23.8 21.0 25.7 22.1 25.7 18.3 17.7
Be 2.43 3. 06 2.31 2. 40 2. 30 3. 19 1. 88
Sc 7.42 4.95 6. 44 7.67 7.71 1. 55 1. 86
\'% 72.4 42. 2 50. 3 70. 3 67.8 3.91 4.75
Cr 31.4 32.6 36. 4 36. 5 43.8 36.7 30. 1
Co 7.72 4.91 5.45 6.83 7.92 0. 34 0.97
Ni 7.61 4. 86 5.23 7. 44 7.12 0.77 2. 38
Cu 12.9 14. 3 6. 81 11.2 6. 26 2.13 3.75
Zn 33.2 83.9 40. 6 31.2 53.6 14. 8 11.3
Ga 17.9 17.0 16. 2 17.3 17.2 14.3 12. 9
Rb 183 173 150 183 151 274 190
Sr 346 305 354.0 324 327 45.6 53.8
Y 20. 6 12.6 13.3 18.5 18.0 3.8 3.1
Zr 22.9 24.3 28.0 23.2 28.1 39.9 47.0
Nb 14. 3 12.9 10. 8 12.7 13. 4 12.1 13.7
Sn 3. 00 1. 00 1. 20 2.90 1. 50 0. 40 0. 40
Cs 4.77 5.74 6.53 5.02 5.55 9. 60 6. 26
Ba 1035 756 691 976 496 85 146
La 38. 4 31.9 31.8 34.3 32.4 27.3 37.5
Ce 66. 9 50.9 53.5 60. 6 59.0 34. 8 52.2
Pr 6.51 4. 44 5. 54 5.99 6. 50 2. 35 3.38
Nd 24.5 15. 6 20. 2 22.0 23.5 5.94 9.41
Sm 4.61 2.78 3. 68 3. 87 4. 30 0. 66 1. 04
Eu 1.05 0.75 0. 87 1. 02 1.05 0.14 0.19
Gd 3.81 2.42 3. 11 3.56 3. 86 0.55 0.76
Tb 0.52 0. 35 0. 40 0.49 0.53 0.07 0.11
Dy 3.28 2. 20 2.45 2. 89 3.33 0. 45 0.67
Ho 0. 68 0. 46 0.52 0. 61 0.71 0.11 0.15
Er 1. 94 1.37 1. 48 1.79 2. 04 0. 38 0.48
Tm 0. 29 0.21 0. 24 0.28 0. 32 0.08 0.09
Yb 1.99 1. 46 1.67 1. 97 2.14 0. 69 0.79
Lu 0.32 0. 25 0.28 0.31 0. 34 0.16 0.17
Hf 1.17 1. 26 1. 81 1. 45 1.17 1.57 1.53
Ta 1.18 1. 06 0. 88 0.98 1.08 0. 80 0. 97
Tl 1.08 0.74 0.57 1. 09 0. 67 1. 05 0. 90
Pb 16. 7 38.7 17.2 16. 9 18. 7 31.2 26.0
Th 18. 6 18.0 17. 1 17. 4 20. 4 33.5 39.6
18] 4.03 8. 25 5.58 4.08 6.98 11. 50 8. 70
Na/K 0. 84 0.79 0. 96 0.79 0.95 0.72 0.52
Eu/Eu* 0.77 0. 88 0.79 0. 84 0.79 0.71 0. 65
(La/Yb)n 14 16 14 12 11 28 34
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Fig. 6

Geochemical classification diagrams for granites from the Tongli area, Zhejiang

(a)—(NayO+K,0)/Ca0 - (Zr+Nb+Ce+Y) Eff; (b)—(FeOt/MgO) - (Zr+ Nb+Ce+ Y) [l f#t (Whalen et al. , 1987);
(0)—P,05- SiO: Eff; (D—Y-Rb Elff; Wivgdtmerp A4t TR 55 TR A R = 246 ik 5 55 4l Tang Zengcai et al. (2019)
(a)—(Na;O+K,0) /CaO - (Zr+Nb+Ce+Y) diagram; (b)—(FeOt/MgO) - (Zr+Nb+Ce+Y) diagram; (¢)—P;0s- SiO;diagram;

(d

B AE. 7 Ba.Nb,Ta,Sr fil Eu % 0%, f8/m H &
EWRAT T REN B A SAEN B A
B3 14 b BR AL 22 RRAE

Tang Zengcai et al. (2019) X #f P4 bt H#h [X B A
AARTE B 5 A AR AR 2 L o BR b 2 0 W) 47 28 B8l R A
T RGBS 5T R G AE K A 1 s S
HuBRAG 7 RRAE R DX E b AR AR B o R o T A
(172~135 Ma) .40 5 1 (145~135 Ma) Fl A Al
(135~123 Ma) =2, R UM IT I /N EF 35 A1 s B
RIS B R T DI TR A S TR
KR E. — MBI T BAE a2 K Ca R
5T M5 Bl Y 72 4 (Petford et al., 1996; Chappell,

Y-Rb diagram; The data of I-highly fractionated I- and A-type granites in Northwest Zhejiang from Tang Zengcai et al. (2019)

1999, HER A S B AERBEY NS5, SR
A1 RIS AR 2R B K SR AR T KR T M e B
TKIE AT LA A6 i) T 5 A1 (Beard et al. , 19913
Wolfl et al. , 1994), 77 3 I X A 5 B fig # (&
T 5 /NI T RUAE i) 5 RE O B I X A BE
A DN i A X3, o g G R 1 A8 KO T T
A s bl R A= 8 4% 1) 4 5 o B S 32 DR O Y
SO, /N T 35 5 B B T R AE K A s KO/
Na, OC>1) , W5 J U8 X EL AT & B 9 R 5 (Sisson
et al., 2005), BLAN, A A K 74 b Hb X B b 2B AR
TR AR T K e A AL Lo-HE [R5 4
A Sr-Nd [AIf Z A AF 5T, & B0 XA B A ik B
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Fig. 7 Geochemical classification diagrams for granites from the Tongli area, Zhejiang
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Kfs—K-feldspar; Pl—plagioclase; Bi—biotite; Amp—amphibole

A AR B A A [R) 3 2 A 6 s Al S R L 5 TR X
(Jiang Yaohui et al. , 2011; Li Zilong et al. , 2013;
Tang Zengcai et al. , 2019), DA EZFRBH/NIFH T R
A6 B N ZR I8 T B B S AR KOS T T .
AR T /NI T RIAE b s T s L o e 1Y
e A BT I @ 19 FeOt/MgO (> 8) 71 5245 5
(>>95) . LA S5 4 Eu.Ba,Sr 5 45t (& 5) . KB 5

TERUE o R &2 7 1 2L 4 b O S AR T (W
Fuyuan et al. , 2017), HH,Nb #l Ta i 5 31— %
678 18 BT WA CRNBRBR B 1/ B84 2140 1 40 15
Eu.Sr Hil Ba #9551 -5 FHS A7 F1/ 8080 A7 19 70 25 45
A VR F AT G T A B B A b I 20 A5 X b s 1 7Y
SR WOAEAE & M IN A 45 fh e SR 45 ] . 78 Rb/
Sr-Sr il Ba-Sr FfigH (] 8) , B 28 18 ixd 55 K i 2 1]
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10 356 Al e ik — 25 SCHE T s B 0 e LA 1K TR
a7 B A A R S A AR
Mo % BRI TG BLAE B 8 AR TE TR A
T H AR B A DA AR DR AR SCRIFSE A O T
B m s T RIE R At T RS RTER 2 &K s N
SNz F oy SAE TR )
5.3 HuBEk3h A1FEHLE

TEP AR AR R L X S R 42 P T B S E By A
iz gl 3 32 A Al i L B T R I A 0
AMIEREIE . DFFEIN Dy ARt X v A AR 36 T
M B TR 5 R i 2 A A A A . R
BT X B B S e R R T A R X
rh 2 AR ) 3 A ST AR A — o 4, T R
IR e B XL P O AP R T 4 36k R 3
B KRG 2 $5 R 1 1L B Bt (Li Zhengxiang et al. ,
2007; Mao Jianren et al. , 2014; Dong Shuwen et
al. , 2018),

HRE A I 10 8 9K AR A B0 L AR R b X vk
H AR B A 235 B A7 AE ~ 160 Ma, ~130 Ma fl ~100
Ma =AW, = 9] 55 S0 2l U6 73 390 % 7 A X 8 ik
B it 1L 30 = e 1 R 5 5 R AR T, e S RA A
I (~130 Ma) 25 3¢ 7 3l i 4 3% 21 (Dong Shuwen
et al. ,2018) ., ZEHM X AL A KTE T 146 ~135
Ma, W 2% 2 DI b iy 5% I 1) 4 i B 4 0 1 55 ™
YRl s w1 RUE R a ry . il e 5 IX
I b R H R o e B AR R E A — B — R AR
TIX B M B KRy B s ) AR Y B 8 (Tang
Zengcai et al. , 2019),

WF5E 2 BIAEVE ST AR oo A v, A 47 288 AR R Il
B VA B v AT o 25 ok AR 2 P DL B B A P R R
FH 5 s 1) foft JR 1 B A () ) 25 fik & DX b R RIS 11
B A/E A (Sun Weidong et al. , 20105 Wu
Hao et al. , 2015, 2018), eyl 5 3K o] Mg 34 J7
16 S0 % A A DA TR FRART A e A [ % i O Y
bRz — AT e A AU R R B AT IR
L BR AL A RRAE S O A7 75 W1 I e Bl 16 ¥ 2T A%
##(Li Zhengxiang et al. , 2007; Gao Wanli et
al. , 2014; Wang Feifei et al. , 2020; Wu Hao et
al. ;20210 R vy R 1 AR AT o g 82 b i Al
Il e JC %E J2 A 1 b AR AR RS s B ol B B
il B

e 7 R i e v AR b B R T % i A il O
P B T 50 R BE Y A, DA TG 5 O e A Bk O A ]
A [ I O AR U Pl 0 b PR AL T s e, Al

[ g 2 S SR b 2 A v ¥ 0 O 1) G R i — 20 3
B 1R b 77 18] 1 S H I8 B8 4 4% (Tatsumi,
1990; Gray et al. , 2012), F i, A& N HTE I K
AR S A R AR R R R e s R e RTEE A
Bl & A Wi [l I fioh & S5t Pl b s ) BB 1 L 5
R B AR R R T R B X T2 K E
F A b AR T AE B B JR AR AL R v TE TR 2 A K
B N8 P AN TR B B ) 485 it o ek L i — B BT
W58 XN A6 B 26 1 22 R 1 L BR L2 2H

6 Zhig

COARSCH KA G B A B A6 B 2 VR bk 1
T 146~135 Ma 1955 1 U-Pb 4F {5 & . & W e~
FE B4 A AT BT 2 A Y L X
AAE JTE B AUA] — 2K

(2) &g TR U ER L 22 B R /DN IF IS 2 R TN K
HON SR TR AE B T B BLAR AL A AE
e oA o TRUAE B BE S0 R Il
A KA R e G T T T A [ AR Y 45
(R

(3) 58 HLH DX AE b 5 PR TE 1 1 TR 358 8l g~ L il
AT AE 5 ol RSP AR o R P AR (A A S R AR
[m] 4% 3o 7 H RS AT P 9 15 K il 3t e ) o R A
K= .
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Abstract

Recently, many medium- and large-scale fluorite deposits were identified in the Zhejiang Province.
However, research on the metallogenic rock mass is still relatively scarce, limiting an understanding of
regional mineralization. In this paper, we report new zircon U-Pb geochronologic and whole-rock major
and trace element data, for the Xiaoxuwu and Wufangli granites of the Tongli area in Northwest Zhejiang.
The zircon U-Pb dating yielded magmatic crystallization ages of 145~140 Ma and 135 Ma for the Xiaoxuwu
granodiorites and the Wufangli fine-grained monzogranites, respectively. These new age data indicate that
the Tongli plutons were emplaced in the early Early Cretaceous, coeval with the regional late Mesozoic
magmatism. Geochemically, the samples can be divided into two groups of calc-alkaline I-type and highly
fractionated I-type granites. All of these samples have high SiO, and Al, O, contents, but low Fe, O, and
MgO contents, and belong chemically to metaluminous-peraluminous series. Furthermore, the Xiaoxuwu
granodiorites are enriched in light rare earth elements and large ion lithophile elements but depleted in
heavy rare earth elements and high field strength elements while the Wufangli fine-grained monzogranites
are characterized by middle rare earth elements. Our research indicated that the Xiaoxuwu I-type granites
were derived by partial melting of meta-igneous lower-crustal source while the Wufangli highly fractionated
I-type granites underwent extensive fractional crystallization in the shallow magma chamber. Combined
with the oceanward migration of late Mesozoic magmatic activity, we believe the slab rollback during

oceanic subduction of paleo-Pacific is a reasonable explanation for the magmatism in the Tongli area.

Key words: northwest Zhejiang; Early Cretaceous; granite; zircon U-Pb dating; geochemistry;

petrogenesis



