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Fig. 2 Field pictures of melanocratic microgranular enclaves in Muchen pluton and microphotographs of the

representative quartz monzonite (host rocks) and enclosed enclaves
(a) «(b) 73 — A v W Ok AR MR A IR A1 R 5 (o) 95 220 A 08 KA (LESE B 5 (D WS G RORE IR CIESZ R E) 5 (o) BE (5
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(a), (b) field pictures showing melanocratic microgranular enclaves in quartz monzonites; (¢) the host quartz monzonite (crossed
nicols) ; (d) melanocratic microgranular enclave (crossed nicols) ; (e) core-rim zoning texture in plagioclase from the melanocratic
microgranular enclave (crossed nicols); (f) acicular apatites in melanocratic microgranular enclave (plane-polarized light) ; Q—

quartz; Af—alkali-feldspar; Pl-—plagioclase; Amp—amphibole; Bt—biotite; Ap—apatite
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Table 1 Zircon LA-ICP-MS U-Pb dating results of quartz monzonites and the mafic microgranular
enclaves in the Muchen pluton

s o (pe/) i ‘ Iﬁ]ﬁ%ﬁtlﬁ{ﬁ ‘ $ 1% (Ma)

5 sy | 2y Th/U | n(?"Pb) /n(2°SPb) | n(27Pb) /n(**°U) n(2%%Ph) /n(28U) 207PL/25 | 206PhL /238U or

- LU 1B ‘ +16 L 1B ‘ E L 18 ‘ +1o AF ‘ 1o | Fi ‘ +16

A T RE L MC-1, RAE 225 3 A 5 N28°50707. 57, E119°11702. 7"
MC-1-01 316 240 1. 31 0.05002 | 0.00181 | 0.1187 | 0.00421 | 0.01721 | 0.00028 | 114 4 110 2 0.9
MC-1-02 479 371 1.29 0.04896 | 0.00162 | 0.11855 | 0. 00387 | 0.01756 | 0.00028 | 114 4 112 2 0.9
MC-1-03 259 193 1. 34 0.04978 | 0.00232 | 0.1209 | 0.00547 | 0.01762 | 0.00032 | 116 5 113 2 0.9
MC-1-04 210 172 1.22 0.04914 | 0.00214 | 0.11961 | 0. 00507 | 0.01766 | 0.0003 115 5 113 2 0.9
MC-1-05 308 226 1. 37 0.04923 | 0.00224 | 0. 11955 | 0.00527 | 0.01761 | 0.00031 | 115 5 113 2 0.9
MC-1-06 493 393 1.25 0. 04605 | 0.00174 | 0.10771 | 0.00374 | 0.01697 | 0.00025 | 104 3 108 2 0.9
MC-1-07 347 247 1. 41 0.04884 | 0.00227 | 0.11664 | 0.00527 | 0.01732 | 0.00032 | 112 5 111 2 0.9
MC-1-08 383 268 1.43 0.04931 | 0.00181 | 0.12032 | 0.00432 | 0.0177 | 0.00029 | 115 4 113 2 0.9
MC-1-09 305 230 1. 32 0.0489 | 0.00212 | 0.11747 | 0.00496 | 0.01743 | 0. 00031 | 113 5 111 2 0.9
MC-1-10 175 159 1.10 | 0.04851 | 0.00234 | 0.11919 | 0.0056 | 0.01782 | 0.00033 | 114 5 114 2 0.9
MC-1-11 377 313 1. 20 0. 04889 | 0.0021 0.1192 | 0.00498 | 0.01768 | 0.0003 114 5 113 2 0.9
MC-1-12 256 213 1. 20 0.04763 | 0.00243 | 0. 11532 | 0. 00569 | 0.01756 | 0.00033 | 111 5 112 2 0.9
MC-1-13 418 348 1. 20 0.05039 | 0.00145 | 0.12198 | 0.00348 | 0.01756 | 0.00026 | 117 3 112 2 0.9
MC-1-14 167 127 1.31 0. 04877 | 0.00364 | 0.11899 | 0.00856 | 0.0177 | 0.00043 | 114 8 113 3 0.9
MC-1-15 251 231 1.09 0.05007 | 0.00194 | 0.12118 | 0.00459 | 0. 01755 | 0.00029 | 116 4 112 2 0.9
MC-1-16 123 97 1.27 0.04907 | 0.00529 | 0.12019 | 0.01249 | 0.01777 | 0. 00057 | 115 11 114 4 0.9
MC-1-17 397 | 317 1.25 0.04921 | 0.00164 | 0.12064 | 0.00394 | 0.01778 | 0.00027 | 116 4 114 2 0.9
MC-1-18 221 200 1.10 | 0.04896 | 0.00236 | 0.1167 | 0.00545 | 0.01729 | 0.00032 | 112 5 111 2 0.9
ALK e MC-2. SR BE 20 25 18 A 4 - N28°49109. 27, E119°11'32, 2"

MC-2-01 1716 | 832 2.06 0.04981 | 0.00153 | 0.12045 | 0.00362 | 0.01754 | 0.00026 | 115 3 112 2 0.9
MC-2-02 191 168 1. 14 0.04944 | 0.00417 | 0.12007 | 0. 00975 | 0.01762 | 0.00048 | 115 9 113 3 0.9
MC-2-03 562 670 0.84 | 0.04918 | 0.00183 | 0.11931 | 0.00433 | 0.0176 | 0.00029 | 114 4 112 2 0.9
MC-2-04 215 212 1.02 0.04949 | 0.00204 | 0.12031 | 0.00488 | 0.01763 | 0.0003 115 4 113 2 0.9
MC-2-05 403 424 0.95 0.04923 | 0.00273 | 0.11952 | 0. 00636 | 0.01761 | 0.00036 | 115 6 113 2 0.9
MC-2-06 615 700 0.88 | 0.05017 | 0.00201 | 0.12116 | 0.0047 | 0.01752 | 0.0003 116 4 112 2 0.9
MC-2-07 704 864 0. 81 0.0493 | 0.00184 | 0.11804 | 0.00438 | 0.01737 | 0.00031 | 113 4 111 2 0.9
MC-2-08 546 606 0. 90 0.04846 | 0.00112 | 0.1176 | 0.00276 | 0.0176 | 0.00025 | 113 3 112 2 0.9
MC-2-09 700 716 0.98 | 0.04866 | 0.00113 | 0.11825 | 0.00278 | 0.01762 | 0.00025 | 113 3 113 2 0.9
MC-2-10 255 276 0.92 | 0.04839 | 0.00155 | 0.1168 | 0.00371 | 0.01751 | 0.00027 | 112 3 112 2 0.9
MC-2-11 505 628 0. 80 0.04935 | 0.0013 | 0.12101 | 0.0032 | 0.01778 | 0.00026 | 116 3 114 2 0.9
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Fig. 3 CL images, localities of the points for LA-ICP-MS measurements and the ** Pb/*** U apparent ages of

representative detected zircons from quartz monzonites and the mafic microgranular enclaves in the Muchen pluton
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Fig. 4 U-Pb concordia diagrams of zircons from quartz monzonites and the mafic microgranular enclaves

in the Muchen pluton
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Fig. 5 Histograms of zircon ey (¢) values for the quartz
monzonites (a) and the mafic microgranular enclaves (b)

in the Muchen pluton
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Table 2 Zircon Hf isotopic compositions of quartz monzonites and mafic microgranular enclaves in the Muchen pluton
BES [ YD) /nCTTHD [ nCLw /a(7THD | (7 HD /a(7HD | 26 Jew®]| 26 | Tow(Ga) Fra/ue
MC-1, FFEAEAHFE KA .t=112. 1Ma
MC-1-01 0.031692 0.001298 0. 282757 0.000014 1.8 0.5 1. 05 —0.96
MC-1-02 0.024371 0. 000977 0. 282705 0.000017 0.0 0.6 1.17 —0.97
MC-1-03 0.031338 0.001283 0. 282681 0.000013 |—0.9] 0.5 1.22 —0.96
MC-1-04 0.024121 0.000972 0. 282707 0.000011 0.1 0.4 1. 16 —0.97
MC-1-05 0.027239 0.001082 0. 282708 0.000016 0.1 0.6 1. 16 —0.97
MC-1-06 0.027644 0.001086 0. 282697 0.000022 —0.3] 0.8 1.19 —0.97
MC-1-07 0.026688 0.001082 0.282718 0.000015 0.5 0.5 1. 14 —0.97
MC-1-08 0.027810 0.000998 0. 282707 0. 000020 0.1 0.7 1. 16 —0.97
MC-1-09 0.021135 0. 000870 0.282697 0.000015 |—0.2| 0.5 1.18 —0.97
MC-1-10 0.022455 0.000919 0.282733 0.000014 1.0 0.5 1. 10 —0.97
MC-1-11 0.039695 0.001562 0.282728 0.000015 0.8 0.5 1.12 —0.95
MC-1-12 0.019641 0.000818 0.282719 0.000017 0.5 0.6 1. 14 —0.98
MC-1-13 0.024133 0.001001 0.282737 0.000015 1.2 0.5 1. 10 —0.97
MC-1-14 0.021986 0. 000904 0.282716 0.000014 0.4 0.5 1.14 —0.97
MC-1-15 0.021603 0.000883 0. 282715 0.000011 L4 0.4 1. 14 —0.97
MC-1-16 0.023810 0. 000970 0.282726 0.000015 .8 0.5 1.12 —0.97
MC-1-17 0.027433 0.001100 0.282718 0.000015 0.5 0.5 1. 14 —0.97
MC-1-18 0.021158 0. 000866 0.282721 0.000013 0.6 0.5 1.13 —0.97
MC-2, N Kk ,.t=112. 4Ma
MC-2-01 0.024731 0. 000917 0. 282691 0.000021 |—0.5| 0.7 1. 20 —0.97
MC-2-02 0.031219 0.001355 0. 282646 0.000015 |—2.1] 0.5 1. 30 —0.96
MC-2-03 0.015764 0.000602 0. 282674 0.000017 |—1.0] 0.6 1. 24 —0.98
MC-2-04 0.022975 0.000833 0. 282687 0.000018 |—0.6| 0.6 1.21 —0.97
MC-2-05 0.034941 0.001423 0. 282594 0.000020 |—3.9| 0.7 1.42 —0.96
MC-2-06 0. 020925 0. 000949 0. 282672 0.000013 |—1.1] 0.5 1. 24 —0.97
MC-2-07 0.017671 0.000669 0. 282690 0.000015 |—0.5] 0.5 1. 20 —0.98
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Zircon U-Pb Age and Hf Isotopic Compositions of Quartz Monzonite and
Enclosed Mafic Enclaves in Muchen Pluton, Zhejiang Province: Tracing
Magma Mixing in Their Petrogenesis

LIU Liang, QIU Jiansheng, LI Zhen
State Key Laboratory for Mineral Deposits Research, Nanjing University . Nanjing,210093

Abstract: Numerous mafic microgranular enclaves (MMEs) with different shapes are found in quartz
monzonites of the Muchen pluton in Zhejiang Province. Precise LA-ICP-MS U-Pb dating was conducted on
zircon grains extracted from the host quartz monzonites and the MMEs, yielding crystallization ages of
112.1£1.0Ma and 112. 4=%1. 2Ma, respectively. The consistent ages within analytical errors suggest that
the host rocks and MMEs were coeval, providing crucial evidence for magma mixing during their
petrogenesis. The MMEs commonly show plastic forms and contain similar K-feldspar megacrysts to the
host rocks. Furthermore, plagioclases with core-rim zoning texture and apatites with euhedral acicular
shape occur widely in the MMEs. These micrographic features are also consistent with the involvement of
magma mixing in their petrogenesis. The MMEs and host quartz monzonites show similar zircon Hf
isotopic signatures with ey, (z) values ranging from negative to positive. Integrated geological and
geochemical characteristics suggest that the MMESs in Muchen pluton were most likely produced by magma
mixing between mafic magmas derived from a depleted mantle source and induced felsic magmas generated

from partial melting of crust materials.

Key words: mafic microgranular enclaves; quartz monzonite; zircon U-Pb age; Hf isotopic

compositions; magma mixing; the Mucheng pluton, Zhejiang province





