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Table 1 (Meta)—clastic sedimentary rocks in the Longmen Mountains and
Garzé—Songpan block, Sichuan Province
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GZ-03  PEkib A KRS AL FES AR 31.7796 104.4431
GZ-04  ThAkIEbA FERR TTIE—Fr A FAL AL 31.8405 104.4571
GZ-07 PRI A HHER TTIE—BT N IR YT F AR 31.8671 104.3597
GZ-14  hAkEbE RAFR BT 2 AR L gL 31.5381 103.2859
GZ-15  hkEbE L EBGIRMEA AR 2 BT 7 31.5244 103.2450
GZ-16  AkEbA L =BGl BRI AL AR L 31.4048 103.1022
GZ-20 b L =BG AR R A 2 AR 31.9289 102.1786
GZ-21 PRI A =SB REN AR A SR 31.9147 102.1004
GZ-47 TR =BGk EH FHE RO 30.7719 101.7220
GZ-51 PRI A ARFR WL F5—P N A e b 30.7120 101.7433
GZ-53 b RAER LTS — 4P g A AR L 30.6990 101.7489
GZ-72 PRI A =S8 A AR A RSP R 31.6426 100.2648
GZ-76 PRI A =22 R W AR— S WS 31.5393 100.0927
GZ-82  hAkIEbAE =BG A AR AR AR 30.0578 101.7345
GZ-83  hAkIEbE =BG A QR NS TE AN 30.0743 101.8042
SP-1 W -HinbA =ER RIS AR 33.3117 104.1552
SP-6 R4 A —EBAR [ZEa e ANGUN LIk StaL el 33.2940 103.8648
SP-13  thAmkibA =& uhd J FF—AR N 32.8828 103.4570
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Fig.1 Geological sketch map of the Garzé—Songpan block and Longmen Mountains showing the distribution of samples
(modified from the Digital Geological Map of China Geological Survey at a scale of 1 * 500000)
1—Quaternary fluvial sediment;2—Cretaceous mudstone and sandstone ; 3—Jurassic sandstone and mudstone ;4—Triassic Sandstone and slate ;
5—Palaeozoic clastic rocks and mudstone ;6—Carboniferous dolomite and limestone ; 7—Precambrian meta—intermediate—mafic volcanic rocks;

8—Abyssal—bathyal turbidite ; 9—Granitoids
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Garzé—Songpan block, Sichuan Province
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Table 2 Contents of trace elements and petrochemistry of representative clastic sedimentary rocks
in the Longmen Mountains and Garzé—Songpan block, Sichuan Province

JLE GZ-03  GZ-04 GZ-14 GZ-1 GZ-2 GZ-41 GZ-51 GZ-53 GZ-7 GZ-8 SP-1 SP-6 SP-1
Si0/107 31.01 64.24 8731  57.69 7177  48.64 19.91 34.67 6945 6357 5086 616  69.9
TiO, 0.07 0.53 0.36 0.41 0.58 0.69 0.05 0.15 0.39 0.41 0.58 048  0.57
ALO; 1.29 12.49 4.49 737 1345 1529 0.87 3.68 6.93 6.86 962 635 133
Fe:05 0.00 1.32 1.07 1.46 1.39 0.45 0.00 0.47 1.07 0.16 .00 078 1.2
FeO 2.94 2.67 2.19 1.60 252 6.04 0.62 0.44 1.48 2.10 2.70 1.66 2.52
MnO 1.10 0.07 0.04 0.08 0.05 0.09 0.11 0.18 0.10 0.06 009 005 004
MgO 1.73 243 1.14 3.08 1.72 3.65 1.05 0.84 1.82 223 2.53 244 1.60
Ca0 32.25 4.46 0.06 1322 122 10.18 43.29 27.56 742 1118 1436 114  1.63
Na;0 0.00 3.54 0.22 1.12 2.18 1.09 0.00 0.00 1.52 1.09 0.87 .03 269
K0 0.14 2.17 0.51 0.86 2.54 3.04 0.10 1.23 1.04 1.19 179 098 219
P05 4.47 0.18 0.04 0.11 0.15 0.15 0.02 1.41 0.1 0.11 014 012 0.13
LOI 24.01 5.10 1.67 1263 1.78 8.92 34.51 28.72 797 1034 1478 123 343
Li/10° 6.69 28.1 32.7 402 36.01 452 1.30 12.3 232 30.9 40.6 250 258
Be 1.48 1.10 0.38 121 1.68 3.20 0.21 1.17 0.93 1.11 140 093 1.8
Se 8.19 9.44 5.93 6.93 9.63 10.7 1.87 5.26 6.39 6.57 10.1 667  9.93
v 16.8 83.2 33.8 52.1 60.0 116 5.20 317 30.1 4.4 71.1 53.1 433
Co 4.16 57.4 26.9 27.7 50.0 85.6 4.59 51.1 455 30.8 46.6 417 527
Ga 12.0 89.9 19.8 16.9 34.0 50.9 12.3 66.8 40.2 36.9 4.0 312 308
Rb 7.90 61.8 23.0 41.9 101 153 3.74 58.7 41.7 53.7 813 43 875
Sr 514 133 18.9 175 264 223 241 407 235 187 853 201 193
Y 108 23.0 14.7 19.2 14.2 234 20.2 22.1 25.0 18.5 204 206 19.8
Ir 325 152 354 155 203 136 10.8 46.5 216 235 157 372 207
Nb 1.47 9.51 7.37 9.51 12.3 16.2 0.84 3.46 9.37 8.76 14.7 9.78 109
Cs 0.38 2.78 1.26 1.81 5.54 8.87 0.09 0.64 1.88 8.61 4.61 345 454
La 36.70 17.6 223 2.3 27.0 40.0 11.7 17.8 313 292 332 373 332
Ce 745 39.5 47.0 43.1 52.6 76.8 144 23.0 60.2 56.1 662 24 613
Pr 8.77 5.20 5.61 5.17 6.29 8.82 2.37 3.58 6.99 6.50 7.75 837 757
Nd 38.1 20.4 21.8 19.5 22.1 30.7 9.45 14.0 24.6 2.8 272 294 266
Sm 11.0 4.15 4.58 4.06 425 6.02 1.99 2.74 494 448 562 591 507
Fu 3.37 1.13 0.84 0.82 0.93 1.20 0.49 0.61 0.93 0.88 1.03 098 1.13
Gd 14.8 436 3.81 3.87 3.41 521 244 2.89 4.64 3.98 5.08 534 459
Th 2.38 0.66 0.56 0.61 0.47 0.77 0.41 0.42 0.72 0.58 0.78 079  0.65
Dy 14.5 3.80 2.99 3.56 2.67 448 2.77 2.67 426 3.34 452 455 371
Ho 3.07 0.79 0.57 0.75 0.54 0.90 0.61 0.61 0.86 0.67 09 092 074
Er 7.92 227 1.63 2.13 1.60 272 1.81 1.89 248 1.95 2.81 271 223
Tm 1.1 0.33 0.25 0.32 0.25 0.40 0.24 0.29 0.35 0.29 042 041 032
Yh 6.77 2.08 1.67 2.13 1.64 2.56 1.55 2.01 231 1.87 272 269 214
Lu 0.97 0.31 0.26 0.32 0.26 0.40 0.22 0.35 0.33 0.27 042 042 031
Hf 0.91 444 10.2 434 5.66 411 0.32 1.01 5.96 6.57 4.63 10.8 591
Ta 0.17 0.69 0.54 0.62 2.67 1.47 0.09 0.08 0.64 0.57 09 076 0.85
Tl 0.14 0.33 0.10 0.19 0.51 0.81 0.02 0.36 0.19 0.30 052 025 042
Pb 2491 6.23 6.82 14.6 113 229 8.05 8.70 9.44 10.7 3.66 104 175
Bi 0.28 0.13 0.13 0.16 0.17 0.61 0.03 0.24 0.07 0.10 0.18 011 0.5
Th 6.08 5.71 6.86 7.84 8.52 144 1.19 423 8.72 8.81 13.6 135 937
U 16.1 1.90 2.07 1.86 1.80 3.43 0.32 5.68 1.76 2.16 319 347 211
BN AR E AR SRR AP Y & & LITE i A R [ R AR R VA LR S OISR DO R =l K 85I N i )

KA A EmmiEEoESES5E8MIK0 Na,0/K0 A, %,

FS W ARG K I A 7 X s R i sk 28 = B e mb A . s 7L iz

DLAE R L A0 14 K B S5 A Ry R AT 5 i TE 20 A R U RUA 4 Sm-Nd LR B A

J ok A A A | 22 BORE T R I ZH A0 I R e R A oIl HA—F i s e i 8 TR B Sm—Nd 23 A
RS IRV KRS s A 5 A 98 iR bl il ol =, ] (F3HEM, Si0, FREAL . CaO KM N GZ2-03.GZ—
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Table 3 Sm—Nd isotopic compositions of clastic sedimentary rocks in the Longmen Mountains and
Garzé—Songpan block, Sichuan Province
5 i f4/Ma Sm/10°® Nd/10° “"Sm/"Nd "Nd/*“Nd £25® /G ® bowlGa®
GZ-03 FBe4RI318 10.92 37.06 0.1784 0.512132, 12 1.70
GZ-04 FERL/510 4.44 20.77 0.1295 0.512170, 10 1.77
GZ-07 A 2R/426 451 15.90 0.1715 0.511947, 8 2.01
GZ-9 /426 2.44 8.55 0.1727 0.511942, 10 2.03
GZ-12 A 2R/426 4.0 18.51 0.1336 0.511973, 13 1.82
GZ-14 R AL22/398 4.92 22.12 0.1346 0.511873, 11 1.96
GZ-15 I =Z /210 4.01 18.94 0.1280 0.511880, 9 2.25
GZ-16 e =& t/210 4.03 21.29 0.1147 0.511834, 11 2.02
GZ-20 e =F /210 6.30 45.62 0.1191 0.512124, 12 1.65
GZ-21 e =F /210 4.41 23.93 0.1114 0.512021, 12 1.68
GZ-47 =5&4237 6.13 32.48 0.1142 0.511876, 8 1.95
GZ-51 FBe4RI318 1.75 7.44 0.1420 0.512034, 11 1.73
GZ-53 RAL22/398 2.62 13.63 0.1165 0.512018, 11 1.77
GZ-72 e =Z /210 5.05 25.85 0.1182 0.511838, 13 2.09
GZ-76 e =F /210 5.56 30.10 0.1119 0.511835, 8 1.96
GZ-82 e = t/210 7.18 37.20 0.1168 0.511957, 11 1.87
GZ-83 e =F /210 4.46 23.59 0.1144 0.511847, 13 1.99
SP-1 =5&48237 4.44 23.32 0.1141 0.511874, 10 1.95
SP-13 = & i/237 4.98 26.38 0.1143 0.512083, 11 1.63
SP-6 =5&4237 5.30 28.62 0.1120 0.511809, 10 2.00
LM-11 =5&48237 3.57 18.77 0.1151 0.512009, 11 1.76
LM-26 j< H 42/600 5.21 26.39 0.1195 0.512100, 10 1.69

T @ T AT S AR 3t 2 AR SR AR 32 S B i 5T A 2 4 7 11 6] B i J2 A SR AR IR Y @'°Nd /N L (E R 22 20,
HI=0.0000xx ; @77 1 1 A5 20 AR WA T 48 275 SCilik[16 ] @y — B BOBE AR IS | BI6FF 19Smy/™Nd HE(H>0.13 1
FE BOE B WSm/ N HUAE 2 T AT R e P SR T
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Fig.7 Plot of ex(t) vs. ages of strata for clastic sedimentary
rocks in the Longmen Mountains and Garzé—Songpan block,
Sichuan Province

DM—evolution line of depleted mantle. The site of intersection of the
evolution line of the depleted mantle with clastic sedimentary rocks of

different ages indicates Nd model ages of their depleted mantle
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Elemental and Sm—Nd isotopic geochemistry of clastic sedimentary rocks in

the Garzé—Songpan block and Longmen Mountains

CHEN Yue-long, TANG Jin-rong,LIU Fei, ZHANG Hong—-fei, NIE Lan—shi, JIANG Li-ting

(1. School of Earth Sciences and Resources, China University of Geosciences, Beijing 100083, China;
2. Deveolpment and Research Centre o f China Geological Survey , Beijing 100037,China
3. School of Earth Sciences, China University of Geosciences, Wihan 430074, Hubei, China)

Abstract:Based on systematic studies of major and trace element and Sm—Nd isotopic geochemistry, the Precam-
brian to Triassic clastic sedimentary rocks in the Garzé—Songpan block and Longmen Mountains have been fin-

ished. The rocks are determined to be graywacke and arkose and their material source should be a mixture of
mafic and felsic materials and quartz+carbonate. The total REE contents of the rocks increase gradually and nega-

tive Eu anomalies become more evident from Precambrian to Triassic rocks, which may imply intensifying crustal
anatexis. The tectonic setting was relatively stable during the Late Paleozoic;therefore there appear pronounced
negative Ce anomalies. The Nd model ages range between 1.6 and 2.4 Gajthis age range is similar to that of the
Yangtze craton, South Qinling and North Qinling and quite different from that of the North China craton.

Therefore, the provenance of the sedimentary rocks in the Garzé—Songpan block and Longmen Mountains is the
western margin of the Yangtze craton, and the block is a tectonic unit that developed on the basis of the Yangtze
craton. The correlation between provenances of the western Yangtze craton shows that the source materials of the
sedimentary basin should mainly be the Neoproterozoic tectonic layer and secondarily the Archean and Paleopro-
terozoic tectonic layers. Triassic clastic sedimentary rocks may contain Late Paleozoic mafic mantle—derived, and
the spatial distribution of the Nd isotopic composition indicates that there occurred denudating areas in the east
and north and deep—water depositional areas in the west and south in the Garzé—Songpan basin during the Trias-
sic.

Key words: clastic sedimentary rocks; Garzé—Songpan block ;Nd model age ; provenance ; tectonics
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