Supplementary materials 2

1. SAMPLE DESCRIPTIONS

1.1 Field occurrences

[bookmark: OLE_LINK7][bookmark: OLE_LINK8]High grade metamorphic rocks of the Qushan Complex occurring in the Qushan Island include garnet sillimanite biotite gneisses, leucosome veins, metamorphosed calc-silicate, garnet biotite gneiss and garnet amphibolite (Fig. S2.1). The Qushan Complex experienced strong deformation, and pervasive anataxis, and all primary sedimentary textures have been replaced by penetrative foliations (Figs. S2.2 and 3). Some leucosome layers are parallel with foliations of melanosomes (Fig. S2.2A), while in other places leucosome layers cut the foliations of melanosomes (Figs. S2.2B and C). In Fig. S2.2C, the two wings of the folded leucosome layer are almost parallel with its axial plane, suggesting that the polycyclic deformation occurred almost contemporaneously with peak metamorphism which is responsible for the foliations of the melanosomes. The segregated leucosomes gathered together and crystallized nearby their sources to form felsic veins of different sizes (Figs. S2.2A – D). In certain localities, the segregated leucosomes occur as small leucogranitic stocks (Fig. S2.2D). Outcrops of garnet sillimanite biotite gneiss up the hill are mostly weathered (Figs. S2.2E and F), but deformational and anatectic features of them are of the same with those along the beach (Figs. S2.2A – D). 
1.2 Petrographic observations

The garnet sillimanite biotite gneiss sample of the Qushan Island (14CS01) comprises metamorphic minerals of garnet + sillimanite ± kyanite + biotite + graphite + plagioclase + K-feldspar + quartz (Figs. S2.3A – D), typically of metamorphosed high alumina pelites. Flaky and columnar minerals like biotite, graphite and sillimanite are the major fabrics defining the foliations (Figs. S2.3A, C and D). These meta-pelites experienced strong retrograde metamorphism as suggested by symplectites around garnet grains, which mainly consist of biotite and fine-grained plagioclase (Figs. S2.3B and C). The presence of symplectites indicates that the rocks witnessed decompression during the later retrograde metamorphic stage. Many of the biotite and plagioclase grains in the symplectites have, again, been replaced by chlorite, titanite, and iron oxides, representing even later metamorphic alteration (Fig. S2.3B). The latest metamorphic alteration is pervasive as shown by biotite grains in the matrix replaced by chlorite and iron oxides (Figs. S2.3C and D). The mineral assemblage of garnet + kyanite + biotite + K-feldspar and the absence of muscovite in this politic sample suggest upper amphibolite facies to granulite facies metamorphism at high-pressure conditions (≥ 10 kbar). Leucosomes (14CS02) of the garnet sillimanite biotite gneiss consist mainly of K-feldspar and quartz (Figs. S2.3E and F). Other minerals like garnet, biotite and plagioclase also sporadically occur, with biotite grains mostly replaced by alteration mineral of chlorite (Fig. S2.3E). The volume percentage of the leucosomes can reach up to more than 20% (Figs. S2.3A and C). 

[image: C:\论文文献\2022 Collions leading to the closure of a strait and formation of a dead sea\唐虎图件\Figure DR.1.jpg]
Fig. S2.1: Simplified geological map of Qushan Island in the East China Sea. Detailed sampling locations are also shown. This map is modified after (Zhejiang BGMR, 1980).
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Fig. S2.2: Photos showing field occurrences of the pelitic rocks and their leucosomes. A-C: Photos of pelitic rocks showing obvious features of anatexis. Layers of Leucosomes are parallel with the foliations of garnet sillimanite biotite gneiss (A); Leucosomes cut the foliations of melanosomes of the garnet sillimanite biotite gneiss (B); Layers of leucosomes are folded together with melanosomes (C); Leucogranite stock formed through the segregation of leucosomes. E and F: weathered pelitic gneisses up the hill. Felsic veins (leucosomes) also extensively occur in these areas.
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Fig. S2.3: Photomicrographs of garnet sillimanite biotite gneisses and their leucosomes. A – The boundary between melanosomes and leucosomes where melanosomes consist of fine-grained minerals of graphite + biotite + plagioclase + kyanite + sillimanite and leucosomes consist mainly of relative coarser-grained minerals of quartz and K-feldspar; B – garnet grains almost totally replaced by secondary minerals of biotite, chlorite and some iron oxides or sulfides; C – garnet grains partially resorbed by sillimanite + biotite and some other fine-grained minerals. D – Deformational features of the melanosomes, biotite, sillimanite and graphite grains are the main fabrics of foliations; E – Garnet grains within the leucosomes of pelitic migmatites; F – ribbon-like quartz grains indicating strong deformation of the leucosomes. Mineral abbreviates: Ky – kyanite, Pl – plagioclase, Qtz – quartz, Bt – biotite, Kf – K-feldspar, Sil – sillimanite, Gra – graphite, Grt – garnet, Chl – chlorite.
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Fig. S2.4: SHRIMP zircon U-Pb dating results of the high-grade metamorphic rocks from the Qushan Island of the Cathaysia block and representative CL images of zircons. A is the age result of the leucogranitic vein and B is the age result of the garnet sillimanite biotite sample.

Table S6: SHRIMP zircon U-Pb age results of the studied samples.
	Spot
	%
206Pbc
	ppm
U
	ppm
Th
	232Th/238U
	207Pb*/206Pb*
	±%
	207Pb*/235U
	±%
	206Pb*/238U
	±%
	err
corr
	206Pb/238U
Age
	207Pb/206Pb
Age
	%
Discordant

	14CS02-1 
	0.68
	240
	36
	0.15
	0.0552 
	 5.5
	0.313 
	 5.6
	0.04106
	 1.2
	.217
	259.4
	±3.1
	421
	± 120
	38 

	14CS02-2 
	0.14
	361
	31
	0.09
	0.0544 
	 2.3
	0.2985
	 2.6
	0.03980
	 1.1
	.437
	251.6
	±2.8
	387
	±  52
	35 

	14CS02-3 
	0.20
	274
	35
	0.13
	0.0515 
	 2.4
	0.2855
	 2.7
	0.04023
	 1.1
	.421
	254.2
	±2.8
	262
	±  56
	3 

	14CS02-4 
	0.43
	280
	44
	0.16
	0.0527 
	 2.5
	0.2928
	 2.8
	0.04027
	 1.1
	.409
	254.5
	±2.8
	318
	±  57
	20 

	14CS02-5 
	0.11
	513
	111
	0.22
	0.0517 
	 2.0
	0.2842
	 2.3
	0.03988
	 1.0
	.446
	252.1
	±2.5
	272
	±  46
	7 

	14CS02-6 
	0.19
	535
	111
	0.22
	0.0526 
	 2.0
	0.2877
	 2.2
	0.03969
	 1.0
	.451
	250.9
	±2.5
	310
	±  45
	19 

	14CS02-7 
	0.11
	528
	116
	0.23
	0.05186
	 1.6
	0.2963
	 1.9
	0.04144
	 1.1
	.541
	261.8
	±2.7
	279
	±  38
	6 

	14CS02-8 
	0.28
	379
	106
	0.29
	0.0524 
	 2.7
	0.2835
	 2.9
	0.03923
	 1.1
	.374
	248.1
	±2.6
	304
	±  61
	18 

	14CS02-9 
	0.44
	368
	71
	0.20
	0.0528 
	 3.5
	0.292 
	 3.8
	0.04006
	 1.5
	.392
	253.2
	±3.7
	321
	±  80
	21 

	14CS02-10 
	0.14
	434
	22
	0.05
	0.0515 
	 2.3
	0.2789
	 2.8
	0.03925
	 1.5
	.545
	248.2
	±3.6
	265
	±  53
	6 

	14CS02-11 
	0.60
	315
	43
	0.14
	0.0506 
	 6.4
	0.287 
	 6.5
	0.04118
	 1.2
	.181
	260.2
	±3.0
	223
	± 150
	-17 

	14CS02-12 
	0.36
	331
	71
	0.22
	0.0501 
	 4.2
	0.272 
	 4.3
	0.03938
	 1.1
	.260
	249.0
	±2.7
	200
	±  97
	-24 

	14CS02-13 
	0.48
	516
	92
	0.18
	0.0507 
	 3.4
	0.285 
	 3.6
	0.04076
	 1.1
	.301
	257.5
	±2.7
	225
	±  79
	-14 

	14CS02-14 
	0.80
	253
	43
	0.17
	0.0534 
	 4.8
	0.305 
	 4.9
	0.04139
	 1.2
	.241
	261.4
	±3.0
	345
	± 110
	24 

	14CS02-15 
	17.18
	312
	37
	0.12
	0.048  
	51  
	0.26  
	51  
	0.0390 
	 3.2
	.063
	246.4
	±7.7
	110
	±1200
	-128 

	14CS02-16 
	0.30
	598
	134
	0.23
	0.0514 
	 3.1
	0.2804
	 3.3
	0.03960
	10  
	.304
	250.3
	±2.4
	257
	±  72
	3 

	14CS02-17 
	0.56
	308
	46
	0.15
	0.0514 
	 5.3
	0.279 
	 5.5
	0.03938
	 1.2
	.211
	249.0
	±2.8
	260
	± 120
	4 

	14CS02-18 
	0.37
	279
	40
	0.15
	0.0537 
	 6.1
	0.302 
	 6.2
	0.04077
	 1.2
	.185
	257.6
	±2.9
	360
	± 140
	28 

	14CS02-19 
	0.65
	289
	48
	0.17
	0.0493 
	 4.8
	0.274 
	 5.0
	0.04035
	 1.2
	.233
	255.0
	±2.9
	161
	± 110
	-58 

	14CS02-20 
	0.24
	539
	129
	0.25
	0.0521 
	 2.2
	0.2895
	 2.7
	0.04028
	 1.5
	.553
	254.6
	±3.7
	291
	±  51
	13 

	14CS01-01 
	0.12
	498
	41
	0.08
	0.0515 
	 2.1
	0.2941
	 2.3
	0.04141
	1.0 
	.439
	261.6
	±2.6
	264
	± 48
	1 

	14CS01-02 
	0.89
	197
	20
	0.10
	0.0545 
	 8.6
	0.302 
	 8.8
	0.04023
	1.7 
	.189
	254.3
	±4.1
	393
	±190
	35 

	14CS01-03 
	0.64
	412
	20
	0.05
	0.0506 
	 5.0
	0.279 
	 5.1
	0.04003
	1.1 
	.211
	253.0
	±2.7
	222
	±110
	-14 

	14CS01-04 
	0.89
	305
	21
	0.07
	0.0477 
	 6.2
	0.256 
	 6.3
	0.03885
	1.2 
	.184
	245.7
	±2.8
	 86
	±150
	-185 

	14CS01-05 
	0.16
	624
	19
	0.03
	0.05207
	 1.5
	0.2996
	 1.8
	0.04173
	1.0 
	.553
	263.6
	±2.6
	289
	± 35
	9 

	14CS01-06 
	1.06
	187
	13
	0.07
	0.0491 
	 9.4
	0.274 
	 9.5
	0.04050
	1.5 
	.163
	255.9
	±3.9
	152
	±220
	-68 

	14CS01-07 
	0.81
	266
	19
	0.07
	0.0513 
	12  
	0.288 
	12  
	0.04069
	1.4 
	.121
	257.1
	±3.6
	255
	±270
	-1 

	14CS01-08 
	0.37
	304
	14
	0.05
	0.0517 
	 4.3
	0.286 
	 4.4
	0.04014
	1.1 
	.253
	253.7
	±2.8
	273
	± 98
	7 

	14CS01-09 
	0.12
	581
	15
	0.03
	0.0527 
	 2.6
	0.2927
	 2.8
	0.04030
	0.98
	.350
	254.7
	±2.4
	315
	± 60
	19 

	14CS01-10 
	0.18
	933
	31
	0.03
	0.05130
	 1.7
	0.2873
	 1.9
	0.04062
	0.96
	.492
	256.7
	±2.4
	254
	± 39
	-1 

	14CS01-11 
	0.32
	566
	26
	0.05
	0.0521 
	 3.0
	0.2960
	 3.2
	0.04123
	1.1 
	.336
	260.4
	±2.7
	289
	± 69
	10 

	14CS01-12 
	0.46
	226
	18
	0.08
	0.0535 
	 2.9
	0.2925
	 3.2
	0.03967
	1.2 
	.384
	250.8
	±3.0
	349
	± 66
	28 

	14CS01-13 
	0.73
	201
	13
	0.07
	0.0544 
	 6.6
	0.271 
	 6.7
	0.03613
	1.4 
	.207
	228.8
	±3.1
	387
	±150
	41 

	14CS01-14 
	0.54
	565
	51
	0.09
	0.0503 
	 4.7
	0.282 
	 4.8
	0.04070
	1.1 
	.229
	257.2
	±2.8
	210
	±110
	-22 

	14CS01-15 
	0.18
	518
	35
	0.07
	0.05256
	 1.9
	0.2995
	 2.2
	0.04133
	1.0 
	.481
	261.0
	±2.7
	310
	± 43
	16 

	14CS01-16 
	0.12
	789
	51
	0.07
	0.05156
	 1.5
	0.2926
	 1.8
	0.04116
	0.97
	.556
	260.0
	±2.5
	266
	± 33
	2 

	14CS01-17 
	0.41
	302
	17
	0.06
	0.0514 
	 3.2
	0.2830
	 3.4
	0.03990
	1.2 
	.344
	252.2
	±2.9
	260
	± 74
	3 

	14CS01-18 
	0.72
	317
	18
	0.06
	0.0482 
	 5.9
	0.268 
	 6.0
	0.04027
	1.1 
	.189
	254.5
	±2.9
	108
	±140
	-135 

	14CS01-19 
	0.24
	458
	22
	0.05
	0.0503 
	 3.4
	0.285 
	 3.5
	0.04116
	1.1 
	.306
	260.0
	±2.8
	207
	± 78
	-26 

	14CS01-20 
	0.45
	523
	35
	0.07
	0.0525 
	 3.2
	0.2912
	 3.4
	0.04022
	1.2 
	.348
	254.2
	±3.0
	307
	± 73
	17 
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