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1
Geological sketch map of the Gan-Hang Tectonic Belt (after Yu Xinqi et al. ,2006)

Fig. 1
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BN TS A 0 i s = B (3 Yu Xingi et al. ,2006 &30

Jiarui et al., 1989; Gilder et al., 1991, 1996;
Goodell Pc et al., 1991; Yu Xingi et al., 2005,
2006) , [F] iof 4 i — > Y Il — = AR A (&
D, S ErgWr 2 g — 7 E ML — 44
VR BT 244 2 B TR A B PO — S
FULAL AN G — M M A . AT TR AL
BB TR E (LL2) LR K G A B MR a4
KEZFTIEY )8 3 i (Yu Xingi et al. , 2005,
2006) , MR 1 T 10000 m, FELLALM RS, A
0 B R R R e )2 A IR 2 90
~100 Ma (Xu Xisheng et al. , 2005; Yu Xinqgi et
al. .2004) . AT AL & iy 9 M0 1) 47 5 A A AR B R
AR NCIRE 7R B €23 il - 1L T A2
A HIARZAR BT k Ll BE L A B D o R R 4
R s 73 A0 I & A Il A3y ool AR G
1 TTG 2 Fra (SR N KA B AE b A AL < A
K& LLKR 2 1000 Ma g2, AR B IS 32 %
bt S LR A L TR AR SN RO R Y (1R %
FEiEk v b RO R R R E LA N R A
H AL 7R A AR T LR R v AR AR
VEUL AR ) (Gao Shan et al. , 1999; Qiu Yumin et
al. ,2000;Shen Weizhou et al. ,1993),
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Fig. 2 Geological sketch map of the Dagiaowu uranium deposit in Zhejiang Province (after Tang Jiangwei,2009)
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0.5~2 mm, 755 5 5 0 IR, DL AR R il UL N BOM AN R i DZKO06-22 Fil DZK817-23
BRSO E AR R WAL LA, FE2E 2RIBA L ZK0-6 F1 ZK8-17. 45 1 i 80k & %
B AL - SO 2 M sl 20K F R etk . 3 WEBENCE (B 3e) . TARA Bk bR R LL (0, [l R

B3 Wi TLOR BRI L g A B AR i oA R P S0 AT 45 AT

Fig. 3 Field and petrographical features of volcanic clastic rock and granitic breccia

in the Dagiaowu area, Zhejiang Province
() —HhifL ZKO-6, BRI . F B SR MER 2 100 mi, KARA 24 F DZKO6-17 CIULBO RS AL E 5 (b o) — 35 K 5 T8 B K A v 78 1 5 Af) 1
58 A AR (D — B b B R E BE IR MR s (o) — BURAL T BUR A BE A R B0 &, B O (F, @) — 95 A 2 ik 55 5 PL—
RO QA%
(a)—drill bore ZK0-6, the boundary of upper and lower Huangjian Formation is about 100 m above the sea level, which is close to the
location of sample DZK06-17 (tuff); (b, ¢)—granitic and metamorphic breccias in breccia-bearing crystal tuff; (d)—breccia-bearing crystal
tuff in the upper Huangjian Formation. plane-polarized light; (e)—ignimbrite in the lower Huangjian Formation, similar rhyotaxitic

structure, plane-polarized light; (f, g)—conglomerate in the Laocun Formation; Pl—plagioclase; Qz—quartz
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23) (RIS S5 B8 K 7 AR B4 T A R (J L) #4785 A B 285
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Wk B2 3 mm ) PVC &85 Ar IR A TE LR
B AFL X B ICP-MS, 47 [F 67 R 73 . Bt o
R IE R AR A GEMOC/GJ-1 (%7 Pb/** Ph 4 I
608.5 & 0.4 Ma,” Pb/** U 4% 4 599.8 £ 4.5
Ma(Jackson et al. , 2004)), #FAH MK (RUN) 43 #7
15 A3 B 50 JT B A0 48 SRR 23 0 K GI-1 AR 2
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pern s SE PHURE () 24 0 60 s, 15 540 4 6 8] 29 0 40 s,
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K W . B R AL U-Ph 58 4F (1 306 3 ol s B
FEARSZ 5 J5 3 WL Jackson et al. (2004), Jif &Y
o3 A 4% 2 89 KA 8 1L o A ACF GLITTER (Van
Achterbergh et al. , 2001 11553545 [l £ 3 Lb (il 4R
W RN 2% . 38 E AL IE >R H Andersen (2002) 1 J5
B E JE 8y 45 R H Isoplot £/ (V.3.23)
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Fig. 4 Typological statistics of zircon populations of volcanic clastic rocks in the Daqiaowu area(after Pupin, 1980)
(a)— 5 A SR AL 3 (b, o — B4R E R 85 A AL AT M (d, o) — A2 R Borb &5 A I 80 43 70 o 4% B B 1k 1 B 2 4 A 43 A X IR 43
590 40840 o B P CimaciAsta 4E 10 % R Monte Cinto SR 28 4 - 2 (Vavra, 1994 5 (D) — & LTI 2 65 7 11t DL % Bt
e B LR AL & () PRI S BIAE B A B A AL L BB BOR GAE R A 2 GEAD R B — KR A MR N K S 3 RASH R —
KA A AERINK S 4, by O— TR IIIER A5 WM RINE R E 6B R A TR RIIERE. Mu= s HIER S
FBR (L T<C450) s Ch— 42 95 48 14 45 X J5K
(a)—distribution of mean points (black rectangle) and typological evolutionary trend (T. E. T. , arrow); (b, ¢) —frequency distribution of
zircon morphology in the upper Huangjian Formation and (d, e) —in the lower Huangjian Formation, the fields of high-K calc-alkaline
granodiorites and alkaline granitoids are originated from Cima d’Asta and Monte Cinto ring complex within the European Variscides,
respectively (Vavra, 1994); ({)—SEM images of typical zircon types. In (a), shadow areas represent typological evolutionary trend for
various granitoid types: l-—aluminous leucogranites; 2—(sub) autochthonous monzogranites and granodiorites; 3——intrusive aluminous
monzogranites and granodiorites; 4 (a, b, c¢)—calc-alkaline series granites; 5—sub-alkaline series granites; 6-—alkaline series granites; 7—

tholeiitic series granites. Mu=limit of the muscovite granites (1. T<C450) ; Ch-magmatic charnockites area

TR LS S ML R AR s 2 T BRER A . REER LB K R MR e 4 Th/U (.
B W] DI R L B A A BT B RAIR AL TF 0. 2~2. 38 )@ T A A .

DR ERR . B A KN — M 100~250 pm, K58 WA b B RE S DZK4013-1 #1 DZK4013-33
Po—t 2 s 1~4 ¢ 1, EBWRKICER .55 A &b CERREH B EE K5 s A U R Th & A8 {3
S48 7S B R A AR 3 B AR AE (B 5) . i T A BKRLU 8535 R 45X107° ~905X 10 ° Fil 28 X
KaEam Th/U WAE — MK T 0.1, 0 22 5 A 105 ~1478 X 10 °, Th & 9K 62X 10 ° ~
Th/U HfH— & /NF 0.1, Mt 4s 49 Th/U 129610 °F1 32X 10 *~1150x 10 ¢, fH&Z Th/U
B AT DA X 438 98 4 7 BT 1 (Belousova et al. PO AE AH X — B, P B 8 1,25 F0.97, 4
2002) , RIS kI E S8 A Th/U a2k *°Pb/*" U 5*"Pb/*° U % 22 5 K B9 4F 14 5 F1 4% K
JLHITE 0. 29~2. 51, W J8 & 4k R 45 41 Th/U AR S 5iHE B RZH0 0 A A
R 0. 44~3. 27 KT 0. 1, F B X B0 5k 47 240 5 W AE 53 A LA o A B0 Ph/# U AR I8 I ACF- 1
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F1 IRHFBANLEREBERERRAE LA-ICP-MS #£H U-Pb EFESHER
Table 1 LA-ICP-MS zircon U-Pb dating for the volcanic clastic rocks and granitic breccias
in the Dagiaowu area, Zhejiang Province
hl Th U _ Eﬂ]&%@thfﬁ[ _ | | 4 (Ma) _
Th/U | *"Pb/ 207TPL/ 206ph/ 207TPh/ 207TPh/ 206ph/

E"% (X107)(X107%) 206 P}, lo 23517 ls 23877 ls 206 P}, ls 23517 ls 2387 ls
DZK4013-1, #2924 I Bt 5 0 & B %k K 47+ s breccia-bearing crystal tuff of Upper Huangjian Fm.
1 191 201 0.95 0.05282 | 0.001 ]0.15627 | 0.004 |0.02146 0 321 32 147 4 137 2
2 315 301 1.05 |0.06359| 0.001 |0.57193| 0.011 |0.06524 0 728 19 459 7 407 6
3 96 78 1.24 |0.13387| 0.006 |0.40188| 0.0161 |0.02177 0 1934 128 303 17 136 3
4 158 168 0.94 10.05834| 0.002 |0.17383| 0.007 |0.02161 0 543 56 163 6 138 3
) 186 132 1.41 |0.06079| 0.002 |0.17331] 0.0059 |0.02068 0 632 43 162 5 132 2
6 783 477 1.64 |0.05857 | 1E-03 |0.16598| 0.0031 |0.02056 0 551 19 156 3 131 2
7 261 405 0.64 ]0.05573| 7E-04 |0.52059| 0.0083 |0.06776 0 442 16 426 6 423 6
8 89 80 1. 11 0.15188 | 0.008 ]0.42018 | 0.0198 |0.02007 0 2206 133 324 19 126 4
9 62 45 1.37 |0.05627 | 0.003 |0.16052| 0.0088 |0.02069 0 463 87 151 8 132 3
10 243 181 1.34 ]0.05138 | 0.003 |0.14337 | 0.0094 |0.02024 0 258 112 136 8 129 3
11 76 82 0.93 ]0.06656 | 0.003 |0.19109 | 0.0084 |0.02082 0 824 61 178 7 133 2
12 525 422 1. 24 0.0576 0.002 |0.15876| 0.0046 |0.01999 0 515 36 150 4 128 2
13 1296 905 1.43 |0.07408 | 0.001 |0.20287| 0.0039 |0.01986 0 1044 18 188 3 127 2
14 293 322 0.91 ]0.06062| 0.002 |0.16624 | 0.0044 |0.01989 0 626 31 156 4 127 2
15 135 135 1. 01 0.27729 | 0.006 |0.97917 | 0.0206 |0.02561 0 2843 81 495 17 144 3
16 87 96 0.9 0.07775| 0.006 |0.21612| 0.0157 |0.02016 0 1140 98 199 13 129 4
17 355 276 1.29 |0.08145| 0.002 |0.22334| 0.0063 |0.01989 0 1232 30 205 5 127 2
18 304 267 1.14 |0.04893 | 0.002 |0.13282| 0.005 |0.01969 0 144 56 127 4 126 2
19 322 254 1.27 ]0.05097 | 0.001 |0.13469| 0.0039 |0.01917 0 239 39 128 4 122 2
20 250 219 1.14 |0.05179 | 0.002 0.1389 | 0.0046 |0.01945 0 276 46 132 4 124 2
21 109 80 1.36 |0.07182| 0.004 |0.19871| 0.0112 |0.02007 0 981 78 184 9 128 3
22 819 326 2.51 |0.08952| 0.003 0.243 0.0069 |0.01969 0 1415 29 221 6 126 2
DZK4013-33, #4220 | B & ik 55 )8 BF JK & ; breccia-bearing crystal tuff of Upper Huangjian Fm.
1 113 104 1. 08 0.1097 0.004 |0.32016| 0.011 |0.02117 0 819 229 171 16 128 3
2 147 118 1.25 |0.09838| 0.004 |0.26125| 0.0093 |0.01926 0 1254 161 197 14 120 2
3 60 52 1.16 |0.05734 | 0.005 |0.15884 | 0.0132 |0.02009 0 505 143 150 12 128 3
4 151 135 1. 12 0.06188 | 0.002 0.1729 | 0.0066 |0.02027 0 670 52 162 6 129 2
5 198 288 0.69 ]0.05514 | 0.002 |0.14239| 0.004 |0.01873 0 418 36 135 4 120 2
6 43 39 1.1 0.10781 | 0.009 |0.27236 | 0.0224 |0.01832 0 1066 379 169 27 112 4
7 1548 473 3.27 |0.07028 | 1E-03 1.1651 | 0.0192 |0.12025 0 937 15 784 9 732 10
8 287 335 0.85 [0.05736 | 0.001 |0.15884 | 0.0039 |0.02009 0 505 29 150 3 128 2
9 303 494 0.61 ]0.05078 | 0.001 |0.14115| 0.0032 |0.02016 0 231 27 134 3 129 2
10 32 28 1.12 |0.05322| 0.007 |0.15384 | 0.0197 |0.02097 0 338 241 145 17 134 3
11 775 543 1.43 0.05087 | 0.001 |0.14646 | 0.0033 |0.02087 0 235 26 139 3 133 2
12 97 81 1.2 0.14296 | 0.005 |0.47706 | 0.0165 |0.02419 0 2263 32 396 11 154 3
13 802 1212 0.66 |0.05075| 9E-04 |0.15156| 0.003 |0.02165 0 229 22 143 3 138 2
14 1150 1478 0.78 10.05149 | 9E-04 |0.14304 | 0.0028 |0.02014 0 263 21 136 2 129 2
15 197 275 0.72 0.06381 | 0.002 ]0.19421| 0.0058 |0.02207 0 735 35 180 5 141 2
16 368 403 0.91 ]0.05206 | 0.002 |0.14953 | 0.0049 |0.02083 0 288 44 141 4 133 2
17 276 279 0.99 ]0.05113| 0.004 |0.15097 | 0.0108 |0.02143 0 247 117 143 10 137 4
18 44 51 0.87 10.06301 | 0.005 |0.17461| 0.013 0. 0201 0 709 119 163 11 128 3
DZKO06-22, #i92H T Beda 45 5k JK & s ignimbrite of Lower Huangjian Fm.
1 180 146 1.23 |0.05479 | 0.003 |0.15941| 0.0086 |0.02125 0 404 90 150 8 136 2
2 123 121 1.02 |0.05084 | 0.002 0.1453 | 0.0061 |0.02119 0 234 70 138 5 135 2
3 532 703 0.76 ]0.05228| 0.001 |0.15427| 0.0035 |0.02143 0 298 36 146 3 137 1
4 154 211 0.73 10.05415| 0.002 |0.15841 | 0.0051 |0.02129 0 377 56 149 4 136 1
5 148 189 0.78 10.06722| 0.001 1.1468 | 0.0183 |0.12329 0 845 23 776 9 749 4
6 868 1069 0.81 ]0.05091| 0.002 |0.14707 | 0.0061 |0.02095 0 237 100 139 5 134 1
7 146 288 0.51 0.05259 | 0.003 ]0.15473| 0.0072 |0.02134 0 311 111 146 6 136 1
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gR1
| Th U _ @&?ﬁtbﬂi _ _ ‘ %W@(Ma) _
Th/U ZO(Pb/ ZOle// ZObe/ ZO/Pb/ ZO/Pb/ ZObe/

5\\% (X]O 6) (X]O 6) 206Pb lo- 235U 10- 238U lo- ZObe 15 ZBBU 10- ZBSU lD‘
8 353 240 1.47 |0.05523| 0.002 |0.16272| 0.0053 |0.02152 0 422 53 153 5 137 1
9 366 232 1.58 |0.04916 | 0.002 0.1417 | 0.0054 |0.02114 0 155 68 135 5 135 2
10 419 262 1.60 |0.08288 | 0.003 |1.38422| 0.0471 | 0.1191 0 1266 55 882 20 725 5
11 165 193 0.85 ]0.05132| 0.005 |0.15212| 0.0149 | 0.0215 0 255 225 144 13 137 2
12 116 112 1.03 |0.05663| 0.014 |0.17731| 0.0443 |0.02271 0 477 485 166 38 145 3
13 126 131 0. 96 0. 04605 | 0.003 |0.13934| 0.0087 [0.02195 0 141 132 8 140 2
14 930 413 2.25 10.05348 | 0.003 |0.16382| 0.0098 |0.02222 0 349 142 154 9 142 2
15 64 68 0.94 10.05885| 0.003 [0.17136| 0.0087 |0.02269 0 561 77 161 8 145 3
16 13 30 0.44 10.16253 | 0.003 [10.28151| 0.1827 |0.45806 0 2482 16 2460 16 2431 22
17 360 533 0. 68 0.05145 | 0.002 |0.15286 | 0.0045 [0.02165 0 261 49 144 4 138 1
18 1265 3650 0.35 ]0.04822| 0.002 0.1417 | 0.0044 |0.02131 0 110 76 135 4 136 1
19 1463 3985 0.37 10.04975| 0.001 |[0.14514 | 0.0035 |0.02116 0 183 60 138 3 135 1
20 348 183 1.91 |0.07607 | 0.002 |1.30749| 0.0266 |0.12576 0 1097 23 849 12 764 8
21 626 677 0.92 10.05509| 0.001 |[0.16275| 0.0035 | 0.0215 0 416 32 153 3 137 1
22 1549 5397 0.29 ]0.04966 | 0.002 |0.14106 | 0.0042 | 0.0206 0 179 72 134 4 131.5 1
DZK817-23, # I3 20 N B i5 45 %k JK 4+ s ignimbrite of Lower Huangjian Fm.

1 447 414 1.08 |0.05076 | 0.001 |0.14989| 0.004 |0.02143 0 230 34 142 3 137 2
2 222 250 0.89 ]0.04976 | 0.002 |0.16382| 0.0079 |0.02388 0 184 74 154 7 152 3
3 201 258 0.78 10.04987 | 0.002 |0.14074 | 0.0053 |0.02047 0 189 57 134 5 131 2
4 170 107 1.59 |0.04801| 0.003 |0.13742| 0.0086 |0.02077 0 100 106 131 133 2
5 105 92 1.14 |0.06477 | 0.001 |1.11686| 0.0263 |0.12508 0 767 26 761 13 760 10
6 259 365 0.71 0.04923 | 0.001 |0.14065| 0.0039 |0.02072 0 159 38 134 4 132 2
7 542 302 1.79 |0.05235| 0.001 |0.15664| 0.0043 |0.02171 0 301 36 148 4 138 2
8 168 98 1.71 |0.07372| 0.017 |0.19504 | 0.0453 |0.01919 0 1034 513 181 38 123 4
9 335 183 1. 84 0. 0506 0.002 [0.14924 | 0.0054 | 0.0214 0 223 55 141 5 136 2
10 379 333 1.14 |0.04844 | 0.001 |0.14028| 0.0041 |0.02101 0 121 41 133 4 134 2
11 342 333 1.03 |0.05307 | 0.001 |0.14991| 0.004 |0.02049 0 332 33 142 3 131 2
12 495 403 1. 23 0. 0529 0.001 0.15249 | 0.0036 |0.02091 0 325 28 144 3 133 2
13 517 398 1. 30 0.048 0.001 |0.13751] 0.0037 |0.02079 0 99 36 131 3 133 2
14 278 164 1.69 |0.06577 | 0.001 |1.24827| 0.0218 | 0.1377 0 799 17 823 10 832 11
15 325 321 1.01 |0.05026| 0.002 |0.14331| 0.0055 |0.02069 0 207 58 136 5 132 2
16 293 238 1.23 0.05062 | 0.002 |0.14272| 0.0062 |0.02045 0 224 66 135 5 130 2
17 443 283 1.56 |0.04934| 0.001 |0.14298| 0.0043 |0.02103 0 164 42 136 4 134 2
18 326 176 1.85 |0.05018| 0.002 |0.14436| 0.0058 |0.02087 0 203 63 137 5 133 2
19 360 315 1.14 |0.04869 | 0.001 |0.13993| 0.0039 |0.02085 0 133 38 133 4 133 2
20 416 330 1. 26 0.0524 0.001 |0.15304| 0.004 |0.02119 0 303 33 145 4 135 2
21 120 102 1.17 |0.06763 | 0.002 |1.31636| 0.0304 | 0.1412 0 857 25 853 13 851 12
JL . A€ 5 Jfi f4 Bk s granitic breccia

1 1942 6927 0.28 ]0.05457 | 7E-04 ]0.09073| 0.001 |0.01206 0 395 12 88. 2 0.9 77.3 1
2 2708 12988 0.21 0.04926 | 6E-04 |0.08095| 0.0008 [0.01192 0 160 12 79 0.8 76. 4 1
3 116 97 1.21 |0.05196 | 0.005 |0.15217| 0.013 |0.02124 0 284 144 144 11 135 4
4 362 854 0.42 10.06194 | 0.001 [0.18512] 0.0028 |0.02168 0 672 18 172 2 138 1
5 921 3350 0.27 0.06455| 0.001 |0.08428 | 0.0012 |0.00947 0 79 103 60 3 59.5

6 4765 12804 0. 37 0. 054 8E-04 | 0.06971 | 0.0008 |0.00936 0 371 13 68. 4 0.8 60. 1 0
7 577 1002 0.58 10.04947 | 0.001 0.1315 | 0.0024 |0.01928 0 170 27 125 2 123 1
8 3751 4831 0.78 10.14874 | 0.003 |0.25031] 0.0035 |0.01221 0 382 369 78 13 69 1
9 1092 4499 0. 24 0.04872 | 8E-04 |0.09438| 0.0013 [0.01405 0 134 18 92 1 89.9 1
10 1923 9725 0.20 ]0.04987 | 7E-04 |0.07806 | 0.0009 |0.01135 0 189 14 76.3 0.8 72.8 1
11 1946 9580 0.20 ]0.04933| 7E-04 ]0.07916 | 0.0008 |0.01164 0 63 55 74 2 74.4 1
12 1618 3418 0.47 10.08393| 0.002 |0.15449 | 0.0031 |0.01335 0 453 161 96 6 82. 4 1
13 2386 10926 0.22 10.04844 | 8E-04 [0.07236| 0.0011 |0.01083 0 121 20 71 1 69. 4 1
14 1253 1434 0.87 10.05092 | 8E-04 |0.15551| 0.002 |0.02216 0 237 16 147 2 141 1
15 202 384 0.53 10.05118 | 0.001 [0.17352| 0.0045 |0.02459 0 249 40 162 4 157 2
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gx1
wil Th U i @&?ﬁtbﬂi ‘ AE I (Ma) ‘
Th/U | 27Pb/ 207 P/ 206 P, / 207 P,/ 207 P,/ 206 P, /

R0 (X107 206 P lo 2351 lo 23877 lo 206 P}, lo 2351 lo 23877 lo
16 748 1051 0.71 ]0.06457 | 1E-03 |[0.18925| 0.0025 |0.02126 0 760 15 176 2 136 1
17 329 543 0.61 ]0.05254| 0.001 |[0.16069 | 0.0029 |0.02218 0 309 26 151 3 141 1
18 791 1147 0.69 ]0.22509| 0.003 |1.60882| 0.0195 |0.05184 0 2244 123 646 32 287 4
19 120 190 0.63 ]0.05005| 0.002 |0.14876 | 0.0046 |0.02156 0 197 51 141 4 138 2
20 218 202 1.08 |0.06781 | 0.002 |0.20606| 0.0061 |0.02204 0 863 41 190 5 141 2
21 480 713 0.67 0. 0483 9E-04 |0.14431] 0.0022 |0.02167 0 114 22 137 2 138 1
22 147 124 1.18 |0.07864 | 0.005 0.2244 | 0.0119 | 0.0207 0 1163 70 206 10 132 3
23 697 534 1.30 |0.05003 | 0.002 |0.13068| 0.0038 |0.01895 0 196 47 125 3 121 1
24 | 3003 4599 0.65 [0.06743| 0.001 |0.10851| 0.0017 |0.01167 0 851 18 105 2 74.8 1
25 210 206 1.02 |0.04895| 0.002 |0.14484| 0.0066 |0.02146 0 145 77 137 6 137 2
26 201 394 0.51 ]0.04945| 0.001 |0.14519| 0.0031 | 0.0213 0 169 33 138 3 136 1
27 98 100 0.98 10.05737| 0.003 |0.17259| 0.008 |0.02182 0 506 72 162 7 139 2
28 396 167 2.38 [0.06163| 0.001 |0.88039| 0.0149 |0.10361 0 661 22 641 8 636 5
29 293 211 1.39 ]0.05519 | 0.003 |0.16625| 0.0099 |0.02185 0 420 96 156 9 139 3
30 215 208 1.04 |0.05191| 0.001 0.2434 | 0.006 |0.03401 0 281 38 221 5 216 2

4354 128.3 £ 1.6 Ma(MSWD=1.6,n=14)
M 128.3 4+ 2.8 Ma(MSWD=4.2,n=13) (& 6a,
b) . B TR A I B R A S BE K A s AR
128 Ma, WANFE gL EA 732 Ma 4k 85 A (1 A
W5 A 407~423 Ma B4 AR EE A7 (2 A0 80

R A T By 45 B K A FE i (DZKO06-22 il
DZK817-23) " U fil Th & #E2Z4L{E H Rl AR K, U
S AR 68X 107 ~3985X 10 C 1 98 X 10 ° ~
414X 10 °, Th &4 3k 64X 10 ° ~1549 X 10 °
168X 10 °~542X 10", Th/U FL{E K 0. 93
F 129, 48 K 22 000 A 038 RN B 4,70 P/ U
AR IR BB 4 T ok 135.4 £+ 1.2 Ma(MSWD
=3.8,n=14) f1 133. 4+ 1.2 Ma(MSWD=1. 2,
n=16) (|8 6¢c, d), I ERH T B RLa MY
133~135 Ma, % Bt 09 4k 7k 85 4 Jor DU A5 47 % A ly
&R WA B AR AR R B A Horb 4 A0
MR RER N 725~764 Ma, 2 4~ 5 o 832~851
Ma,££ & B R gk R B . R e A
Th/UL 0. 44, R H N EHKEA . PG> Pb/
BOUAE #2431 Ma, "Pb/* U 4 #% B 2460
Ma, > Pb/*SPb 4% K 2482 Ma, 7R 1R 4 1) —
o

16 543 0T A B e 0 B A S o o SR A
¥ CEEL Se) o 3 Bl 25 44 1) B A1 RT RE I AN 5 S A F g 400
AL A E UL H, O 55 3 b 25 & ik 1Y (Zhao
Kuidong et al. ,2014), iz /]l LA-ICP-MS J7 50 #r
X434 A AT B AR Y L B SR AR /DN AR A3 BTORG BE LA
T i ) 4 1E 7 15 2 % 43 A 45 R 7 AR AR K 5
(Zhao Kuidong et al. , 2014), HA¥HEWMIR AR . &

BlVES A7 43 B o R T A I A 80N R g 2 AR
W6PL/BSUAER P A K 5.1 % 2= (Black et al.
2004 ; Allen and Campbell, 2012), 1€ & & f % 7
AR U & 821k T 3350 X 107° ~ 12988 X
10", T i 45 1) 4F 0% B AN ] AR il 5 B2 0 8 A s T
1 e b B A1 A BB AR 2 S5 A0 B i JT A AR LA AR RS
R 2 A AR A7 A 3 0 4R W% A 4B i1 5 AR B P AR
S A7 Ph/#0 U AR A #4915y 138.3 £+ 1.3
Ma(MSWD=2.7,n=13) (|§] 6e),

AN AR AT B AR A KL R JE S R A B B e
FRE 2% 25 Bk € 4F 45 R oh 125 ~ 128 Ma (Wang
Hongzuo et al. , 2017) , 3 B X 2 ik 5 T2 1 i A i
TR IR S 4G AR AR I S [R)4R A Ml 3t o = 52— B

5 g
5.1 HERSY

F5 A 1) A 2 AL B 2 X A T R TR ) A K g
TIPS R, — B EER AT A A RRAE ]
DAL 25 32 5 S I M BR AL 22 R A . it Ge it A
100,110 A% 78 A1 101, 211 4k 1A f4 A4H % A= K A% B, 7T
DABA S #5240 A B DL B B A v Ak A
(Pupin, 1980) . #7 VLR B35 K 1L A% TS 5 b 45 40 A
AT SR T WU ¥ VG 3 Cimad Assta 55 871 45 B £
N K A H 2R OR R 5 % M X 1) Monte
Cinto Bl ¥ B IR 24 2 (Vavra, 1994) (& 4b), kil
18 B A R T L B T IR e I B
ARl S24,S25 P3 P4 Al P5 L Ah . AL A € B
W8 A FI T FEBO R b Y 7 3050 250 T . B
P CBASE 5) Fmg A (B R 6) 85 A X IR(E] 4a) . ¥
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Fig. 5 Cathodoluminensce (CL) images and **Pb/*** U ages of zircons from the volcanic clastic
rocks and granitic breccias in the Dagiaowu area
(a, D) —HRA LB SRS EEEKE (oo D—BRULT B S5 BE I s ()— 16 K 5 f1 B
(a, b)—breccia-bearing crystal tuff in the upper Huangjian Formation;

(¢, d)—ignimbrite in the lower Huangjian Formation; (e)—granitic breccia

I b B (DZK4013-1 I DZK4013-33) il F B AR A [R5 32 KO e 2 (1 7= 4

(DZK06-22 Fll DZK817-23) Kk LI Ji8 £ T 5 7 i T84 5.2 $#AU-PhERE

Sy AR ANTR] S B B A Al R R A 3R A W LR K L2 b 2 e B e P I L
NG E B A AL LR AR D WA S B A Y R AR K B P 1 AR KL R A K
PEFFAE . X FP 2257 RWI AR BB IE RS 3 A DLSE B R0 VL A M s 8% 09 JC 1l s b 2 o
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Fig. 6 LA-ICP-MS Zircon U-Pb concordia diagrams and weighted mean *** Pb/*** U ages of the
volcanic clastic rocks and granitic breccias in the Dagiaowu area, Zhejiang
Cay D) —HRA FB &0k S EEE KA 5 (co D—HRUT BUREBE NG s e— 461X BT A Bk

(a, b)—breccia-bearing crystal tuff in the upper Huangjian Formation; (c, d)—ignimbrite in the lower Huangjian Formation; e—granitic breccia

I (Bureau of Geology and Mineral Resources of TR IR B, XA RIS IR
Zhejiang Province, 1989), e — Rl 7 =4 A a8 2 FE 7
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AN TR L I AR A — S8 4R AR 2 T o
1. B3 Rb-Sr kiS5 &M #Ek 135~120 Ma(Xu 850 5 -
Butai et al. ,1997) , Ar-Ar 8¢ K-Ar 045 LR WOls vy v ’ E;:“E
135~117 Ma(Yan Tiezeng et al. ,2005) ,{H &2 ix &k 200 a8 R @ T
RIR1G % HEEREZE K. K ZEAA =, N ) Gra:mc d DZK4013-1 (104 m)
J5 VR AT A AT R 22 K 45 2 6 A & in / / /‘”)’%F N
I~ ~ < B porphyry 128.3%1.6 Ma
FHE K4y, I Liu % (2014) 4 75 B 4 H 55 R 41 & W |
WA HEAT s 47 U-Pb & 4E, 45 54 9 136 Ma (Liu Lei so | o/ 7. © VsseioMa
P Ly N a Ky Y v g
etal. . 2014), WM KAFIG A PRl A * B
. . v . - N .o - K 133.4£1.2 Ma
GRS B . N H A b X TR 2 o LS
. L / ‘ar o g
L SRR KR 3 0 B3 4L R 249 136 Ma, I MR B
R, PRI R (00 8 2R 4 L WA S8R s
FgE Bk 137 ~ 140 Ma (Han Xiaozhong et al. , 0 - o B T R R
. =1 ~ 8 Shale,fine-grained sandstone
2010 Hh FIEE B 71 IR EOCI R BB IBA . o o0 K/
= e p . iy — = ¢ 0 B W s IR
AR AT . ALK g , HERARRERLY,
. . o R . 0 . K ! | . crystal ignimbrite
EELE R BN ARPEBRE R E SR AT UL A . T ,/V ‘N : £ o vmKERMBE
T v . v o Sedimentary tuff and fine-grained sandstone
WS RE R 25 5K 133~ 135 Ma, - 90 95 1 RE 8 45 e I T
o . e g Wy 45 et 2K 4o A 200 7 i
A 128 Ma(H ba~d) RIBRAKIMERZAR o 59 2] S ogi s BREK ey
200 /7 S K
AV LI B B 25 SR, IR B ORA b F BEL Jellel] B s et
. B .- e K A A /fﬁSendimen(ary
EP%%}'E%E&T?E%% , T-E%J( I_I_l %_,‘ ':F' Eﬁ%ﬁjﬁﬁ 300 .v/v. /./ ‘// - tuff, rhyolitic vitric tuffand sandstone
. . . vV T v oz|4 UUHE K i Sedimentary tuff
PRA BB 7 o R VL0 L 2R SO B 7 o T B K o = } k:;zdwﬁj )
. - - N 7 . v 7V _E e AVEER TN A
ot B S R AR B B A U B BB Sty Dg  Mudon e
%;’lﬁ;‘éﬁxlﬁj 9%KEEHURJ(U—I@{EE/‘J é%%o {:}ﬁ‘ﬂ: S0 o . .g = S 1 R3 | . Tif 45 Conglomerate and sandstone
R T 2 4 1L 4 B 47 U-Ph s 4R 45 5 123 oSS
Ma(Liu Lei et al. , 2014) ., BT 75 #b [X 38 20 40 i 2= A PN T R QI Y =g )= F S R N Gk
B 4 245 0 E BT 1 (f Qiu Zhili, 1988)
JH:,)L,I\ X ﬁ%zﬂk i ﬁgﬁ}% 2 EP vid i;(_JJ Eﬁﬁ W1 iﬁf'bf% I*lg.l 71 V;)‘l?amc;sc‘d1mcn1331;3yl c((i)lu.mna.r st;ctll(;ns .and
m"jtlj\#ﬂﬁ 3N10 Cm’/l\}j]lj>10 Cm’Xj‘/ﬁ\:%ﬁa% sample loca 1ties o1 zircon D dtlng n the aqlraowu
. § uranium deposit ® (after Qiu Zhili, 1988)
R R A 138 Ma(&l 6e), B F# R4 K LA BUA
AR 1) 8 B BT AR A o E 2 T AL B P Y M (K 7
TS A [ B X — AR i R T 95 R AL s B 5.3.1 ERRENGERKEEME

fR(136 Ma) . R B 7E K 1L & ZHif % X AT BE A7
TE— YA IR AE T T8 R BEAR 45 48 19 48 11 5T 1= A
HHREE . TRk R AR T L AR KRR A
B 1 AR R R T BT B 3t 2 L MEARAE BT O 20 K 1l
Ea .

R 38 31, DX AL 1) JRE 5 JORTORE ¢ 5 K R 4 45 51
125~128 Ma(Wang Hongzuo et al. , 2017), iX &&
AR ABRA EBOLTEE A (128 Ma) , &
I ARBUT 5 42 A2 il 5C R A0 — 20, T BB & T[] — 39
KRR
5.3  KHF5 X N S % B B Y JE <2

A R 1 il XKL R i 2 B i3 B £ R R
UK L 1 e I AR S P R AE I 255 4l AL ) T
BERL A A X 5 AR 4 o R LA B B

KM KL B A R B AL B A R T
b X LR A A T (138 Ma) , Hos s AL L T
% X R LU R S s W R TE LS R 2 R PR
15 50 X AT BEAFAE — B X BT ARG
5.3.2 B ALERA

Wy BOE 57 R 2H A0 20 €0 20 48 G iR 5 Ak L
DO (B D o ik 1 2 5OAS 6] 2 B2 1 B [ (&
30, @ ZA KA BUAFUAK T 136 Ma, KHE
9 3 X 55 A 41 JEE B > 250 m, ok LK. R 7E KR
18 DLAR B 75 B 44t 0 VT 43 M 1 95 AT 4 HA R TR
FEA R RO TR s I T IR 45 Bk IR A e 2, 8
1Al — B R IAKAH VTR KL K R R A
5.3.3 sEzlLmEAg

2 LA B AT 2 S AN B B 5 — B B AR
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BRLT BLL R BEZ 0 400 m, JlE AU 135~133
Ma, 2y —E B JRJZ 1Y & 0k &b 8 5K G TG 45 88 K &
Ay Horp UG S5 BE KA TR . RIK 6 bR )
TR IAEL A, 0] % BB 2 W ok 8 O B 5. A TP R R
WZR IR MBRE L R A KB ISR AR
I BB cr i, B REAE R FeTi AL

5B B L E AR A B R 2 600 m, BEAR
128 Ma, g —E JK 1 K 45 5K 2 68 T BE K A
TR AR B BE K CE A HRR AR IR A AT SRR
A U e ok TR Y Bk A0 WA AR X A iR . RO Sk
WA R WAL KA AR, JEFTh Fe-Ti %k
WA (E 3d) . R b T By A AL AT I ok
R 2= AL ZK0-6 Fl ZKO-2 o 2y Bl
Je 2. g3 R R AL T FE i DZK06-17 4b ok 1L
JR) WP ~100 m(J& 3a) . B KBRS X £
LR 2 A7 4R 2 80 1R 4 60 T 4 ol i)
aHH.
5.3.4 BREBAMER

SR ZU I R WSS R . — R Ik A 2 A Kk
aRRRAR A KT JE & v BEAAE o Dk A ¢
ks o A 125 ~128 Ma(Wang Hongzuo et
al. . 2017) , M4 40 £ F0 46 AL 90RE 76 AR 35 07 X
FAE— DRI A R AR =2 A 2
B LR AR IR, ey SR o R S s ik (Han
Xiaozhong et al. , 2010), & A [A] Kk 1L # 8 A 1Y
2 fih B A S DR A 3 il 9 R S 9 45 T H  (Tang
Jiangwei,2009) ,
5.3.5 EEEAANLER

W BT B SR L B — 2 R AN K 5 AN
KNP E R Z AT A SR EARHZ F. Wil
IR BN K A5 o 2 CHE A T . R
123 Ma, CH B — R KB & AR HT L LA B 4 3 A
VL2 o JORD o0, RS 289 o OB R il o i S0
HMBEIK . KRB IX T B 4L A KL 25 150 m,
TN VU AN o L UUBE K S FUR S0 i JE BE K
o HETRAEZZNL LB IR .
504 WE-—MALEFHENFHIETEX

R T e TR B L s B T .
BUAS 3 45 PG B 0 AH Ll H L AT B 32 2 o R
TP 2L ) I8 0 042 A L T S5 TOU AL 1 R RE 0 2 R IR oK
A A 88 140 ~135 Ma(Chen Xiaoming
et al. , 1999; Yang Shuiyuan et al. , 2011; Zhang
Wanliang,2012) . AH 1L AR A9 B0 U5 280 L, HE kil

TR A" PRIRA™ J2 7 Dy 1 ) 06 4 32 J2 A0 K g L &
X BIORE 2OM AR A5 R 140 ~ 135 Ma(Wu
Jungi et al. ,2011;Zhang Wanliang, 2000), 5 #H 11|
Mo DX — B, SR L 36 4 AR BOOR MR 45 Bl K 1
WA 22 057 0 85 O 4 LR i o (135 ~128 Ma) ,
DR L — 1R A2 2 U A B R, Ty 138 ~
123 Ma, 4B XU R KA Fl e o i 808 iU
A% h 127 Ma(Yang Shuiyuan et al. , 2013), K
B35 AR 75 B R VI 735 1 1) 4 5 kLl B AR
[Fl#E B8 B & Kk, i 137 ~118 Ma(Liu Lei et al. ,
2014) o p e ] DL, AT R 3 T PG B WY R kR AR B ok
s FOReAE A B BE /N T AR B, &5 b ik
AR 3 i 4 e BT 1l s 2O i T 5 2, BOR
Bk LA P 04 B B i AU AR R I JE) B G, AT A
AR B Ol E BT R R 2 A 308 B AR 5
FEAERTE 135~127 Ma,

6 4Ei

(D H 4 L BT AR 98 3R W] KM 383 0t X 8 2 2
KL A A AR R Bl S24.S25 . P3 . P4 Al PS T
i, SN R G 31 R B AR AL b B K LA A R R
PEL TR Bk L A A 3 R WA Bkt . 45 U-Pb
FEARLE W] B AR b R B LR e AR 40
k1 128 Ma Hl 133~ 135 Ma, H 3l 35 45 £7 0 77 75 22
5o LA R RRAE R BT S R TR O A A Y
7.

(2) M 1 1 DXL 18 T 2 vh A6 i) J5T f B B AR
h 138 Ma, # W% X 7] RE A7 7E AL B iR A 5 S5
M35 1l XA T AT 43 R T B B s O A6 X BT =
A5 R T L (138 Ma); @ F.H 1l £ (136
Ma) , B 55 B 21 JREBE R T 250 m; Q5 ZUmE & #
H—BrBr(135~133 Ma) B B B R 41 F B, S5 24
400 m, T HrB (128 Ma) JE S s 24 B, JR
25 600 m; DRk R A B B (125~128 Ma) , 1€ i BE
KRG 5 Bk AR A B AR 4 LR T s © W 0 ok
IVEHI (123 Ma) . JE L7 B 4 8B 2 150 m,

M H K I A LA FEIE R TR A
At FLUAR B AR B R S B, SR ML
ARBLH A RVl PRI J2 07 32 74 B AR 4%

Brigt: BFAN T AT B WA A Tl 269 K BA 4
SRR OGN B R 0 S B A SRR B A U-Pb AR
S T AR A 20 2Ot 2 U 48 5 AR B, R T
YA B 22 45 22 DT A 5 B 5 76 b — I 3R07R FLnk i J8al
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Zircon Morphology and Geochronology for Volcanic Rocks in the
Daqiaowu Uranium Deposit, Zhejiang Province

WANG Hongzuo, CHEN Peirong, WU Junqi, LING Hongfei, ZHAO Youdong, REN Haitao
State Key Laboratory for Mineral Deposits Research s School of Earth Sciences

and Engineering , Nanjing University, Nanjing, 210023
Abstract

The Dagiaowu uranium deposit, located in the eastern Gan-Hang Tectonic Belt (GHTB) is hosted in
volcanic-intrusive complex. But timimg of episodic volcanic eruptions in this area is still controversial, and
the volcanic rocks have been lack of accurate geochronological data. Thus, this study focuses on zircon
morphology and geochronology of volcanic rocks and their granitic breccias to elucidate the volcanism in the
Daqgiaowu area. Morphological results obtained by scanning electronic microscopy indicate that zircon
crystal types of volcanic rocks in the Huangjian Formation are mainly S24, S25, P3, P4 and P5.
Typological statistics suggest that the magma of volcanoclastic rocks from the upper Huangjian Formation
is alkaline, while that from the upper Huangjian Formation is calc-alkaline to alkaline. Zircon U-Pb dating
suggests that the upper and lower Huangjian Formations were formed at 128 Ma and 133 ~ 135 Ma,
respectively. These characteristics imply that they could be ascribed to different volcanic eruptions. The
crystallization age of granitic breccias is 138 Ma, which represents the earliest magmatism in the Dagiaowu
area, suggesting a possible basement of granitic intrusive body under volcanoclastic rocks. Based on the
geochronology, petrography and drill cores, the volcanic eruption cycles in the Dagiaowu area can be
divided into following stages: (Dthe formation of a basement of granitic intrusive body (138 Ma); @Early
stage of volcanic eruption (136 Ma), the Laocun Formation was formed with red conglomerate and volcanic
sedimentary rocks; (@intense volcanic eruption stage, this stage can be divided into two subcycles. The
early subcycle, named the lower Huangjian Formation, was formed at 135~133 Ma and mainly composed
of massive ignimbrite. The late subcycle, named the upper Huangjian Formation, was formed at 128 Ma
and composed of greyish-white to greyish-green tuff and breccia-bering crystal tuff; @dike intrusion stage,
granite and diabase dikes were formed during 128 ~ 125 Ma; (O late eruption stage, shale, fine-grained
sandstone, tuff and crystal tuff of the Shouchang Formation were formed at 123 Ma. Volcanic rocks along
the GHTB were formed during the Early Cretaceous, and volcanic activities were more intense in the
eastern part of GHTB than in the western part. In addition, Uranium-bearing volcanic sequences in the

eastern part are younger than those in the western part, and mainly have ages of 135~127 Ma.

Key words: zircon morphology; U-Pb geochronology; volcanoclastic rocks; Early Cretaceous;

Dagiaowu uranium deposit; Gan-Hang Tectonic Belt



