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Fig. 1 (a) Schematic geological map of the Qinling—Dabie—Sulu orogenic belt; (b) Schematic geological map of the Muzidian area

and sampling location (Modified by Reference [2] ).
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Fig. 2 Field outcrop and photomicrographs for Muzidian gneiss complex: Pl—Plagioclase; Hb—Hornblende; Bi—Biotite; Qq—Quartz.
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14 Il T, S5 UE AT LA-ICP-MS U-Pb VA5 J6 R SR FIE R A8 AR 5 44
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Table 1 U-Pb isotopic ratios and apparent ages of monazite from Muzidian gneiss complex in the Northern Dabie Orogen.
*i[ﬁ[l 2IMWI1 Th ﬁﬁ- U ﬁﬁ- 207Pb/206Pb 207Pb/235U ZOGPb/ZSSU 207Pb/206Pb 207Pb/235U 206Pb/238U i'tg‘aﬂ]rg
W5 (hefe) | (g/e) | WhlE 1o | M 1o | BME 10 |[FIEMa) 1o |[FlEMa) 1o [ M) 16 | (P
MW11-1 186410 | 7332 |0.0491 0.0012 | 0.1344 0.0037 | 0.0198 0.0002 154 56 128 3 126 2 98
MW11-2 197307 | 3778 | 0.0470 0.0013 | 0.1296 0.0037 | 0.0200 0.0002 50.1 72 124 3 128 1 96
MWI11-3 172276 | 3779 |0.0501 0.0017 | 0.1404 0.0047 | 0.0204 0.0002 211 76 133 4 130 2 97
MW11-6 227338 | 6906 |0.0484 0.0011 | 0.1323 0.0030 | 0.0199 0.0002 120 54 126 3 127 1 99
MW11-7 192879 | 4041 |0.0483 0.0017 | 0.1353 0.0047 | 0.0204 0.0002 117 82 129 4 130 1 98
MW11-9 180820 | 4645 | 0.0500 0.0016 | 0.1365 0.0044 | 0.0199 0.0003 198 105 130 4 127 2 97
MW11-10 | 213252 | 10626 | 0.0483 0.0012 | 0.1363 0.0035 | 0.0205 0.0002 122 57 130 3 131 2 99
MWI11-11 174629 | 4962 | 0.0507 0.0023 | 0.1447 0.0067 | 0.0208 0.0003 228 106 137 6 133 2 96
MW11-12 198507 | 3882 | 0.0486 0.0014 | 0.1374 0.0040 | 0.0206 0.0002 128 69 131 4 131 2 99
MWI11-14 | 179763 | 3510 |0.0471 0.0015|0.1312 0.0045 | 0.0201 0.0002 53.8 74 125 4 128 2 97
MW11-15 [ 207922 | 2505 |0.0490 0.0018 | 0.1356 0.0050 | 0.0203 0.0003 146 89 129 5 129 2 99
MW11-16 177388 | 6678 | 0.0475 0.0012 | 0.1314 0.0035| 0.0200 0.0002 76.0 94 125 3 128 1 98
MW11-17 [ 211743 | 2839 |0.0499 0.0017 | 0.1404 0.0046 | 0.0205 0.0002 191 112 133 4 131 2 98
MW11-18 184015 | 2839 | 0.0474 0.0016 | 0.1328 0.0046 | 0.0204 0.0002 77.9 69 127 4 130 2 97
MWI11-19 | 213105 | 3124 |0.0473 0.0017 | 0.1320 0.0049 | 0.0203 0.0002 61.2 85 126 4 129 2 97
MW11-20 167763 | 4389 |0.0502 0.0017 | 0.1399 0.0046 | 0.0203 0.0002 206 80 133 4 130 2 97
MWI11-22 | 192664 | 8380 |0.0497 0.0017 | 0.1406 0.0050 | 0.0204 0.0002 189 78 134 4 130 1 97
MW11-23 [ 243780 | 4535 |0.0481 0.0018 | 0.1334 0.0049 | 0.0202 0.0002 102 91 127 4 129 2 98
MW11-24 184068 | 3900 | 0.0492 0.0017 | 0.1364 0.0048 | 0.0201 0.0003 167 80 130 4 128 2 98
MW11-25 188850 | 8382 [0.0484 0.0012 | 0.1335 0.0033 | 0.0199 0.0002 120 56 127 3 127 1 99
MW11-26 180843 | 6387 | 0.0483 0.0015 | 0.1359 0.0043 | 0.0204 0.0002 122 74 129 4 130 1 99
MW11-27 |207930 | 5238 |0.0476 0.0010|0.1301 0.0028 [ 0.0198 0.0002 79.7 50 124 3 126 1 98
MW11-28 197678 | 2753 | 0.0471 0.0016 | 0.1340 0.0046 | 0.0206 0.0002 53.8 78 128 4 131 2 97
MW11-30 195694 | 3999 | 0.0484 0.0020 | 0.1332 0.0053 | 0.0201 0.0003 117 96 127 5 128 2 98
MW11-32 177606 | 5946 | 0.0506 0.0017 |0.1398 0.0044 | 0.0201 0.0002 233 76 133 4 128 2 96
MW11-34 [ 200061 | 3514 |0.0493 0.0021 | 0.1388 0.0058 | 0.0206 0.0002 161 98 132 5 131 2 99
MW11-35 194798 | 5650 [ 0.0476 0.0014 | 0.1329 0.0039 | 0.0203 0.0002 79.7 70 127 3 130 2 97
MW11-36 174154 | 2157 |0.0498 0.0014 | 0.1358 0.0038 | 0.0199 0.0002 183 69 129 3 127 1 98
MW11-37 | 178861 | 2757 |0.0493 0.0016 | 0.1365 0.0044 | 0.0202 0.0002 161 74 130 4 129 2 99
MW11-38 180591 | 6144 | 0.0474 0.0013 | 0.1363 0.0037 | 0.0210 0.0002 77.9 136 130 3 134 1 96
MW11-39 175177 | 6068 | 0.0469 0.0010 | 0.1313 0.0031 | 0.0203 0.0002 55.7 39 125 3 129 1 96
MWI11-40 | 187657 | 4194 |0.0473 0.0017 | 0.1348 0.0050 | 0.0208 0.0003 64.9 85 128 5 133 2 96
#ﬁ_]{l 2IMWO1 - é\; U /E\E 207Pb/206Pb 207Pb/235U 206Pb/238U 207Pb/206Pb 207Pb/235U 206Pb/238U i%7ﬁ-]§
W (ngfe) | (ng/e) OB lo OB lo oAl lo |4 Ma) 10 |FE Ma) 16 |4F Ma) 1o (%)
MWI-1 166645 | 3043 | 0.0490 0.0018 | 0.1400 0.0050 | 0.0207 0.0003 150 85 133 5 132 2 99
MW1-5 262630 | 7005 | 0.0489 0.0010 | 0.1346 0.0029 | 0.0199 0.0002 143 45 128 3 127 1 99
MW1-7 191746 | 5815 |0.0507 0.0018 | 0.1448 0.0051 | 0.0208 0.0003 233 82 137 5 133 2 96
MW1-8 133410 | 2873 | 0.0474 0.0019 | 0.1310 0.0050 | 0.0202 0.0002 77.9 83 125 5 129 2 96
MW1-9 181982 | 3623 | 0.0499 0.0014 | 0.1382 0.0039 | 0.0201 0.0003 191 67 131 4 128 2 97
MW1-10 242641 | 3159 |0.0489 0.0019 | 0.1346 0.0053 | 0.0201 0.0002 143 91 128 5 128 2 99
MW1-12 252773 | 9255 |0.0505 0.0011 | 0.1374 0.0031|0.0198 0.0002 217 84 131 3 126 2 96
MW1-14 240269 | 4057 | 0.0496 0.0029 | 0.1370 0.0087 | 0.0201 0.0003 189 135 130 8 128 2 98
MW1-18 139956 | 3108 | 0.0495 0.0015 | 0.1397 0.0045 | 0.0204 0.0003 169 70 133 4 130 2 98
MWI1-21 263686 | 10469 | 0.0471 0.0010 | 0.1310 0.0031 | 0.0202 0.0003 53.8 149 125 3 129 2 97
MW1-22 226722 | 3006 | 0.0507 0.0018 | 0.1433 0.0050 | 0.0206 0.0003 228 82 136 5 131 2 96
MW1-23 224741 | 3177 |0.0492 0.0017 | 0.1415 0.0053 | 0.0208 0.0002 167 82 134 5 133 2 98
MW1-25 230108 | 2332 | 0.0482 0.0021 | 0.1381 0.0060 | 0.0210 0.0003 109 95 131 5 134 2 98
MW1-26 144067 | 1911 | 0.0488 0.0022 | 0.1376 0.0062 | 0.0207 0.0003 200 103 131 6 132 2 99
MW1-29 268982 | 2672 | 0.0512 0.0020 | 0.1420 0.0052 | 0.0204 0.0003 250 86 135 5 130 2 96
MW1-30 156794 | 5440 | 0.0466 0.0017 | 0.1322 0.0047 | 0.0207 0.0003 31.6 91 126 4 132 2 95
MW1-6 69266 | 3613 | 0.0521 0.0025 | 0.2683 0.0128 | 0.0373 0.0006 300 105 241 10 236 4 97
MW1-27 34270 | 4206 | 0.0551 0.0013 | 0.4559 0.0107 | 0.0602 0.0006 417 58 381 8 377 4 98

-

BU AR RECH 9.8485x10 %, PU BARH RN 1.55125%10 a; 2PUAPU=137.88,
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Fig.3 BSE images of representative monazite from Muzidian gneiss complex in the Northern Dabie Orogen: (a) Amphibole-
plagioclase gneiss (sample 22MW11); (b) Felsic gneiss (sample 22MWO01).
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Fig. 4 U-Pb concordia of monazite from Muzidian gneiss complex in the Northern Dabie Orogen: (a) Amphibole-plagioclase gneiss

(sample 22MW11); (b) Felsic gneiss (sample 22MWO01).
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Table 2 Trace element contents of monazite from Muzidian gneiss complex in the Northern Dabie Orogen.

K

Cl]:

TCE E it (ng/g)

La

Ce

Pr

Nd

Sm

Eu

Gd

Er

Tm

Yb

Lu

Th

Si

MWI1-1
MW11-2
MWI11-3
MW11-6
MW11-7
MW11-9
MWI11-10
MWI11-11
MWI11-12
MWI11-14
MW11-15
MWI11-16
MWI11-17
MWI11-18
MWI11-19
MW11-20
MW11-22
MW11-23
MWI11-24
MW11-25
MW11-26
MW11-27
MW11-28
MW11-30
MW11-32
MWI11-34
MW11-35
MW11-36
MW11-37
MW11-38
MW11-39
MW11-40
MW11-29

138521
143070
138555
137308
140932
140270
138311
133330
128565
138239
125427
135816
129835
136910
128190
135145
132014
114156
136312
128308
126226
128463
129218
130004
126189
118846
126117
126109
126057
128255
126166
131049
128500

199176
196675
202502
179216
193833
197158
180924
195509
188117
193244
182828
191316
182962
189546
181294
195703
182367
166619
189089
183106
185572
176009
181035
180582
182886
170988
178981
183416
180966
179239
183025
177956
180131

15840
14714
16616
12685
15030
15210
12586
15880
15211
15258
14895
14721
14042
14882
14211
15825
13817
13063
14052
14339
14703
13386
14100
13751
14535
13533
13751
14810
14600
13777
14320
13209
14261

46140
42334
49693
33671
43731
43927
34588
49487
47303
45785
46925
45225
42579
44646
42072
46799
40792
39294
40820
43132
44785
38839
41784
41552
44930
41324
41292
48039
45086
40359
43528
38550
43697

4077
3158
4628
2345
3458
3466
2619
4911
4100
3612
3931
3953
3309
3560
3233
4180
3535
2906
3094
3672
4464
2958
3095
3166
3789
3394
3120
4040
3688
3255
3707
2909
3424

272
259
272
241
250
261
255
275
266
259
258
265
250
258
252
252
253
255
248
256
271
244
255
246
252
245
255
255
249
252
257
232
241

3066
2589
3447
2247
2770
2779
2446
3691
2922
2779
2809
3100
2523
2766
2499
3259
2938
2167
2565
2857
3364
2407
2396
2497
2955
2608
2497
2959
2822
2675
2909
2433
2591

160
100
185
85.3
112
127
103
223
135
110
112
153
95.9
109
94.0
170
140
78.1
111
148
220
95.0
87.8
94.4
154
119
97.9
120
113
137
149
97.2
104

12.7
8.18
14.5
6.54
8.65
10.0
8.28
17.7
10.4
7.74
8.01
12.0
6.78
7.87
7.21
14.0
11.3
5.72
8.17
11.5
17.7
7.10
6.66
7.12
12.3
9.45
7.20
9.08
8.52
11.2
11.8
7.59
7.40

56.9
36.5
68.5
34.8
37.6
434
353
76.2
4717
359
345
53.3
33.8
36.7
35.1
61.8
49.1
25.5
424
513
78.4
34.0
29.6
34.7
56.2
37.5
35.6
38.9
36.3
47.9
50.1
36.5
345

6.34
4.26
6.74
4.10
4.11
435
3.94
8.04
4.97
3.82
3.83
5.81
3.39
3.94
3.29
6.45
5.29
2.92
4.22
5.60
8.31
3.81
3.34
3.33
595
4.34
3.63
4.05
3.55
5.27
5.73
3.94
3.65

2124
1333
2550
1080
1485
1655
1346
3001
1783
1427
1463
2054
1239
1436
1228
2270
1877
982
1439
1942
2975
1213
1142
1237
2012
1566
1295
1556
1490
1786
2044
1258
1348

186410
197307
172276
227338
192879
180820
213252
174629
198507
179763
207922
177388
211743
184015
213105
167763
192664
243780
184068
188850
180843
207930
197678
195694
177606
200061
194798
174154
178861
180591
175177
187657
191806

7332
3778
3779
6906
4041
4645
10626
4962
3882
3510
2505
6678
2839
2839
3124
4389
8380
4535
3900
8382
6387
5238
2753
3999
5946
3514
5650
2157
2757
6144
6068
4194
3201

41727
42534
40078
57053
45845
44196
54893
40191
46016
42572
52004
42943
55636
43140
53381
34881
50744
65177
43658
46737
40228
50059
47381
45829
42733
60236
47697
42681
45309
43495
41464
45326
48000

ETETaS)

La

Ce

Pr

Nd

Sm

Eu

Gd

Tb

Tm

Yb

Lu

Th

U

Si

MWI-1
MW1-5
MW1-7
MW1-8
MW1-9
MW1-10
MW1-12
MW1-14
MW1-18
MWI1-21
MW1-22
MW1-23
MW1-25
MW1-26
MW1-29
MW1-30
MW1-6
MW1-27

158157
123671
156116
170321
149310
129912
127926
129500
165035
121663
135213
128995
133317
168153
120654
164943
169915
189722

212653
173235
202450
226809
205327
183044
174960
180618
222645
170826
186713
185314
184376
221184
166938
215486
257423
268973

15817
13143
14113
16461
15638
14344
13094
13711
15924
12812
14368
14897
14544
15725
13169
15035
20702
20096

44459
39498
38157
47368
46605
42810
37233
40271
44681
36653
42543
45653
43366
44612
39012
40775
63531
57313

3476
2992
2734
3828
3903
3291
2711
2985
3452
2650
3259
3949
3269
3569
3006
2993
5832
4524

159
207
153
170
180
218
215
209
158
214
223
188
220
153
215
145
146
262

3116
2474
2721
3456
3248
2623
2326
2443
3143
2237
2590
3060
2615
3163
2364
2873
4160
3735

146
115
113
173
168
125
99.3
113
145
100
117
171
123
149
111
128
211
189

543

302
344
454
311
353
561
379
439
348
389
605
590

107
94.5
101
137
145

8.86
7.53
7.67
10.1
10.4
8.17
6.35
7.94
8.75
7.09
6.77
10.9
7.82
7.57
6.89
7.42
9.41
9.28

36.1
32.1
334
42.8
44.0
345
28.2
36.9
39.0
30.2
30.5
46.3
349
31.2
313
315
39.2
39.7

4.02
3.50
3.31
4.50
4.18
3.79
3.19
4.69
3.99
3.12
2.86
4.84
3.41
3.38
3.49
3.02
3.80
3.84

1633
1194
1345
1855
1817
1334
1066
1211
1623
1111
1184
1969
1311
1569
1178
1423
1978
1938

166645
262630
191746
133410
181982
242641
252773
240269
139956
263686
226722
224741
230108
144067
268982
156794
69266
34270

3043
7005
5815
2873
3623
3159
9255
4057
3108
10469
3006
3177
2332
1911
2672
5440
3613
4206

36883
66654
46068
28844
42624
55240
66267
57984
29700
66797
54088
58256
54878
35698
68041
36654
14800
8600
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Monazite LA-ICP-MS U-Pb Dating to Constrain the Metamorphic Age of
the Muzidian Gneiss Complex in the Northern Dabie Orogen

QIUXiaofeil’z, LU Shansongl’z, TAN Jiftanjuan1 , TONG Xirun', WU Nianwen', YANG Xiaoli',
SHAO Xin', LIU Fei'?, YANG Xiaoli""

(1. Wuhan Center, China Geological Survey (Geosciences Innovation Center of Central South China),
Wuhan 430205, China;

2. Research Center of Petrogenesis and Mineralization of Granitoid Rocks, China Geological Survey,
Wuhan 430205, China)

HIGHLIGHTS

(1) High spatial resolution LA-ICP-MS monazite U-Pb dating can be used to determine the metamorphic age of
ancient crustal rocks with complex evolutionary histories.

(2) The LA-ICP-MS dating results of monazite from Muzidian gneiss complex indicate that the complex
experienced high-pressure metamorphism at ~130Ma.

(3) The metamorphic age of Muzidian gneiss complex is consistent with the time of regional magmatic activity,
constraining the tectonic regime switch time from compression to extension in the Northern Dabie orogenic belt
to be ~130Ma.

ABSTRACT: The Muzidian gneiss complex (MGC) in the Northern Dabie Orogen is the oldest exposed rock
formation in the South China block. However, there is still a lack of research on its metamorphic age and tectonic
implications. LA-ICP-MS in situ U-Pb dating and trace element analysis of monazite were carried out on two gneiss
samples from the MGC. The results show that most monazite grains exhibit homogeneous features with no zoning,
evident depletion of HREEs and negative Eu anomalies, suggesting that they may be of metamorphic origin. The
monazite U-Pb ages of the two gneiss samples are 129+1Ma and 130+1Ma, respectively, which represent the time of
metamorphism of the MGC. These ages are broadly consistent with the emplacement age of the early Cretaceous
granitoids in the Muzidian area, as well as the large amount of exposed migmatites in the Northern Dabie Orogen.
Our study shows that the extensional collapse of the thickened continental crust and the delamination of the orogenic
crustal root during the early Cretaceous of the Dabie Orogen caused contemporaneous metamorphism, migmatation,
and magmatism, which constrained the tectonic regime switch time of the Northern Dabie Orogen from compression
to extension to ~130Ma. The BRIEF REPORT is available for this paper at http://www.ykes.ac.cn/en/article/doi/
10.15898/j.ykes.202403050032.

KEY WORDS: Muzidian gneiss complex; metamorphism; monazite; Northern Dabie Orogen; tonalitic gneiss;
LA-ICP-MS

BRIEF REPORT

Significance: The South China Block (SCB) is one of the important continental blocks in eastern Asia, and thus
understanding its formation and evolutionary history is of great significance for fully recognizing the generation,
growth, and evolution of the Asian continental crust. The Muzidian gneiss complex (MGC) in the Northern Dabie
Orogen is the oldest rock known so far in the SCB, but there remains a lack of research on its metamorphic age and
tectonic affiliation. Therefore, conducting research on the metamorphic age of the MGC is of great significance for
understanding the early crustal evolution processes of the SCB.
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Zircon U-Pb dating is currently the most commonly used method for constraining the timing of high-grade
metamorphism"). However, using this method to determine the metamorphic age of high-grade metamorphic rocks
often fails to yield satisfactory results. Under certain specific metamorphic conditions, it is difficult to form
metamorphic zircon. Moreover, some zircon grains have too small metamorphic overgrowth areas to be measured,

which is particularly evident in zircons from ancient basement rocks>**

, as these rocks typically undergo multiple
episodes of metamorphism of varying degrees, leading to complexity in the genesis of zircon. When using the zircon
U-Pb dating method for measurement, it may result in “mixing age” that does not have meaningful geological
significance.

In this study, high-precision LA-ICP-MS in situ monazite U-Pb dating with a spot size of 13m on the

Eoarchean MGC from the Northern Dabie Orogen was conducted, and the metamorphic age and tectonic
significance of these rocks in combination with the trace element composition of monazite was discussed. Compared
to zircon, monazite is more likely to form during amphibolite- to granulite-facies metamorphism. Besides, the
extremely high Th and U content (usually exceeding 10000ug/g), relatively low common Pb content (generally
below 100ug/g), and exceptionally slow Pb diffusion rate make it difficult to produce “Pb loss” during the
metamorphism, thus making it an ideal method for constraining the metamorphic age of high-grade metamorphic
rocks.
Methods: Two samples used for monazite dating, 22MW11 and 22MWO1, were both collected from the felsic part
of the MGC in the Muzidian area of Macheng City (Fig.2a,b). The samples were collected by a geological hammer,
with each sample weighing ~5kg. After crushing the samples with a jaw crusher, the monazites were separated using
traditional heavy-magnetic techniques. They were then mounted on an epoxy resin. After polishing, the monazite
grains were evaluated by backscattered electron (BSE) imaging to detect their internal structures.

The U-Pb age and trace element measurements of monazite were carried out at the Isotopic Laboratory at the
Wuhan Center, China Geological Survey. The RESOlution S155 laser ablation system equipped with a 193nm ArF-
excimer laser was used coupled with an Icap-Q type ICP-MS. Helium was used as the carrier gas and mixed with the
make-up gas argon in cell. The laser spot diameter was 13um, with a laser frequency of 3Hz and an energy density
of 3.5J/cm?. The analysis time for each point was 90s, including a background acquisition (gas blank) time of 15s,
followed by 45s of data acquisition from the sample, and a wash time of 30s.

During the measurement, the standard monazite 44069 was used for age calibration. The error for each single
data point is 1o. Monazite 44069 was analyzed twice in every 10 analyses of the unknowns. Reference monazite
Trebilcock was analyzed as “unknowns” to act as the independent controls for reproducibility and instrument
stability.

Trace element content of monazite was calibrated against multiple USGS reference materials (BCR-2G, BIR-

1G, and BHVO-2G) without applying an internal standard to eliminate the influence of matrix effects!''. Offline
processing of the analytical data (including the selection of sample and blank signals, correction of instrument
sensitivity drift, and calculation of element content) was performed using the ICPMSDataCal software (ver. 10.9)"1.
Concordia diagrams and weighted mean calculations were made using the software ISOPLOT!'?].
Data and Results: The LA-ICP-MS monazite U-Pb dating results of the Muzidian gneiss samples are shown in
Table 1. For the sample 22MW 11, 33 U-Pb analyses were performed on 33 monazite grains, and all analyses yielded
concordant ages. Except for one analysis with a significantly older age (150+2Ma), the remaining 32 analyses
exhibited relatively consistent age, with a weighted mean “"°Pb/>**U age of 129+1Ma (MSWD=1.8) (Fig.4a). For the
sample 22MWO1, 18 monazite grains were analyzed, all of which were concordant, with a weighted mean 2*°Pb/>**U
age of 130£1Ma (MSWD=2.1), with Th/U ratios ranging from 25.2 to 101. Two monazite grains had significantly
lower Th/U ratios (8.2 and 19.2, respectively) and older **Pb/***U ages (236+4Ma and 377+4Ma, respectively),
85
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which may represent inherited ages (Fig.4b).

The LA-ICP-MS trace element results of the monazite from the Muzidian gneisses are listed in Table 2. All
monazite grains have similar trace element compositions, characterized by strong enrichment of light rare earth
elements (LREEs) and depletion of heavy rare earth elements (HREEs) (La/Yb=1610—5390), as well as an evidently
negative Eu anomaly (Eu/Eu’=0.14-0.32) (Fig.5).

Most monazites in this study are euhedral to subhedral, and core-rim structures cannot be observed, suggesting
that they might be formed during metamorphic processes. The Th/Ce ratio of monazites in the Muzidian gneiss
ranges from 0.59 to 1.61, which precludes the hydrothermal origin of monazites. Additionally, in the monazite
classification diagrams of Si/Ce, Ca/Ce, and Y/LREEs!'® all monazites from the Muzidian gneiss fall into the
metamorphic monazite field (Fig.6), also indicating that all monazites in this study are of metamorphic origin. The
trace element features of monazites can further constrain the nature of the metamorphism. The monazites exhibit
similar geochemical features, enrichment of LREEs, depletion of HREEs, and evidently negative Eu anomalies
(Fig.5). The depletion of HREEs and the high fractionation between LREEs and HREEs are evidence of monazite
formation under relatively high-pressure conditions. Calculations of the Y temperature for the monazites from the
Muzidian gneiss indicate that these monazites might be formed at temperatures ranging from 583°C to 962 °C
(average 735°C) under a pressure of 0.5GPa. Therefore, it is suggested that the Mesozoic monazite from the
Muzidian gneiss may have formed under granulite-facies metamorphism.

The U-Pb isotopic ages of monazites in this study are essentially consistent with the ages of zircons obtained
from the migmatites and widely exposed granitoids in the Dabie Orogen, indicating that there were almost
contemporaneous metamorphic, magmatic, and migmatization processes in the North Dabie Orogen at ca.130Ma.
This suggests that the Mesozoic metamorphism of the Muzidian gneisses may be related to partial melting
processes, thus constraining the time of tectonic switch from compression to extension in the North Dabie Orogen to
~130Ma. It should be noteworthy that this period of the tectono-thermal event may have a significant influence on
the geochemical compositions, especially for the whole-rock isotopic compositions, of the Archean—Proterozoic
ancient basement rocks represented by the MGC in the Dabie Orogen. Therefore, caution should be exercised in

future research on ancient rocks in the North Dabie Orogen.
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