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Abstract The Shizong-Mile belt (SMB) in east Yunnan province is a key to reconstruct the eastern paleo-Tethys tectonic
framework in South China Continent. Based on the field mapping, it is suggested that the belt extending from SW to NE is
the boundary of different kinds of litho-structure assemblies, metamorphism and magma in east Yunnan province and west
Guizhou province. It consists of different kinds of sedimentary blocks, magma blocks and metamorphic blocks with different
ages. The volcanic rocks from SMB are mainly alkaline basalts characterized by high Na,O and K;O contents. The
geochemistry of the samples indicates that the basalts are characterized by distinctively low TiO, and high Al,O;, different
from Emeishan continental flood basalts with high TiO, and low Al;O;. Above all, the contents of the High Field Strength
(HFS) elements of the basalts are similar to those of the intraplate basalts, and the values of the Zr/Nb and Hf/Th variation
are about 5.6~13.5 and 0. 9~1. 3, respectively. The REE patterns normalized by chondrite indicate that they are enrichmant
in LREE. Meanwhile, the trace elements distribution patterns normalized by MORB are characterized by enriched in LILE
and HFS elements, suggesting that these basalts were derived from an intraplate rift setting. The Nd, Sr and Pb isotope
compositions suggest that the basalts from SMB are characterized by low **Nd/**Nd and high ¥Sr/*Sr which similar to that
of the Rio Grande rift. The &xi(¢) of the basalts are about +0. 3~ -+3. 2 that suggests that these basalts were mainly derived
from slightly depleted mantle with the influence of components from enriched mantle. Their (**Pb/**Pb);, (**Pb/**Pb); and
(*®Pb/* Pb); ratios are mainly about 17. 131 ~19. 119, 15. 386~ 15. 670 and 37. 780~ 39. 266, respectively. There are
positive correlations between the variation of the (***Pb/**Pb); and (**'Pb/**Pb); ratios, the A *Pb/*Pb and A *’Pb/**Pb
are mainly about 5~24 and 21 ~61, respectively. Synthesized studies on geology, geochemistry and chronology suggest the
basalts from north SMB were formed in a Paleozoic rift, with which the Tethys connected in west Yunnan province,
separating the Yangtze and Cathyan terranes.
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Table 1 Major element (%) and trace element (pg/g) analysis of basalts from northern Shizong-Mile belt

[:353 98-6 98-10 98-14 98-15 98-16 98-17 98-18 98-29 98-31 98-32 98-42 98-45 60-3 61-2 61-3
Si0, 51.60 56.09 49.29 50.06 46.52 49.99 51.15 51.55 48.30 46.22 49.82 53.27 49.36 49.79 51.51
TiO; 1.73 1.70 2.06 1.91 2.06 2.01 1.48 2.15 2.03 2.07 2.35 2.46 2.29 2.40 2.46
Al;O3 17.35 16.41 17.82 18.47 18.55 16.88 17.27 15.43 17.65 17.03 18.26 14.89 16.18 16.90 17.87
Fe:0; 9.73 11.44 6.07 4.76 6.15 4.84 6.89 11.04 9.97 11.91 7.27 8.9 7.49 6.68 6.01
FeO 5.48 4.47 9.56 9.38 10.43 10.77 9.14 3.36 4.07 1.83 5.13 4.20 6.69 7.07 7.18
MnO 0.55 0.44 0.38 0.31 0.32 0.31 0.39 0.18 0.23 0.20 0.17 0.24 0.17 0.16 0.18
MgO 4.08 4.30 5.40 4.60 6.27 5.61 4.68 3.34 5.47 4.37 4.64 4.38 4.11 458 3.73
CaO 5.62 1.29 4.71 5.61 5.38 5.17 5.01 7.72 6.54 12.25 7.55 7.91 9.97 7.08 5.53
Na;O 3.06 3.29 3.8 4.12 3.61 3.65 3.27 3.05 4.71 3.38 2.81 2.59 2.50 4.27 4.31
K.0 0.15 0.06 0.29 0.25 0.16 0.18 0.20 1.68 0.56 0.23 1.61 0.62 0.88 0.69 0.83
P,Os 0.64 0.51 0.57 0.53 0.55 0.60 0.51 0.51 0.49 0.50 0.40 .49 0.34 0.39 0.38
Li 4.63 50.0 19.7 14.6 17.9 17.8 13.0 (0.7 5.52 4.26 4.7 1313 6.45 11.31 15.14
Be 1.18 2.46 0.79 0.8 0.97 0.93 ¢ 72 248 1.12 1.0 2.02 1.8 1.9 2.20 1.85
Sc 27.4 21.9 29.1 27.7 27.8 81 24.9 248 28.1 28.3 27.2 28.6 26.0 32.3 257
A\ 322 493 389 374 361 326 345 304 391 416 368 353 425 520 415
Cr 78. 6 122 69.1 68.8 62.9 69.3 63.3 22.7 74.0 69.9 45.3 82.6 291 85.2 49.3
Co 39.¢ S/S‘ 4 5.6 43.4 51.9 49.2 40.9 40.0 45.2 44.0 34.8 39.5 42.3 53.2 39.7
Ni 63.2 115 69.5 66.5 71.1 69.3 62.3 32.1 66.9 73.7 48.3 62.2 351 139 85.1
Cu 380 137 83.0 84.3 76.2 68.1 56.5 238 154 45.3 234 274 252 188 244
Ga 21.0 30.7 20.9 18.7 20.7 20.0 184 23.5 18.4 24.4 25.1 24.6 24.6 3L.9 24.3
Rb 1.64 29.7 4.25 3.09 2.05 2.21 2.35 52.0 809 4.80 245 12.7 19.5 21.5 20.7
Sr 403 57.6 377 379 343 346 346 404 647 284 416 441 884 1294 1058
Y 44.2 43.9 29.3 28.7 27.0 25.5 26.7 7.0 29.5 30.1 47.9 59.3 39.0 46.9 37.6
Zr 277 226 182 164 171 161 151 414 176 184 446 511 339 459 361
Nb 27.2 40.3 25.2 22.9 24.1 22.7 21.1 40.2 24.5 26.6 33.1 47.5 40.5 58.2 45.4
Cs 0.50 1.09 0.8 0.61 0.8 0.93 0.67 105 0.02 0.01 0.16 0.20 3.56 0.17 0.17
Ba 191 293 229 210 178 183 206 496 488 141 321 372 454 840 802
Hif 4.84 6.28 3.89 3.52 3.58 3.43 3.24 7.00 3.65 3.68 7.8 8.60 7.59 10.64 8.51
Ta 1.66 2.27 1.43 1.28 1.30 1.27 1.18 2.32 1.33 1.39 2.00 2.8 2.37 3.5¢4 2.77
Th 4,08 2.8 3.26 2.92 2.9 2.8 2.72 7.55 3.11 3.28 7.36 819 5.96 8.16 6.55
U 0.98 1.38 0.29 0.44 0.30 0.32 0.41 1.83 0.89 1.67 1.72 2.30 1.48 2.11 1.69
La 36.0 25.7 26.6 28.8 24.8 24.0 -25.8 53.1 28.3 28.6 47.6 48.9 41.0 60.1 45.8
Ce 74.9 59.2 62.3 64.3 57.4 54.5 56.9 99.2 62.3 66.0 100 109 90.8 133 105
Pr 10.0 10.4 8.17 8.42 7.53 7.18 7.42 13.6 8.43 877 12.4 13.7 11.9 17.6 13.8
Nd 40.5 50.8 34.5 35.8 32.3 31.5 30.9 54.0 37.0 38.4 49.4 53.8 48.9 70.2 54.9
Sm 8.80 12.5 7.05 7.09 6.55 6.45 6.17 11.6 7.25 7.38 10.7 11.5 10.1 14.2 11.2
Eu 3.25 4.83 2.8 2.72 2.92 2.91 2.01 3.46 2.71 2.84 3.31 3.27 2.95 4.36 3.29
Gd 8.61 12.6 7.09 6.77 6.70 6.48 6.07 11.8 7.22 7.28 9.67 11.0 9.00 12.6 9.74
Tb 1.19 1.73 1.00 0.95 0.92 0.8 0.87 1.69 0.98 0.9 1.37 1.56 1.31 1.69 1.37
Dy 6.48 9.74 5.57 5.35 5.00 4.83 4.80 9.38 5.40 532 7.36 852 6.91 8.8 7.18
Ho 1.19 1.81 1.04 1.00 0.91 0.8 0.8 1.76 0.98 0.99 1.30 1.55 1.26 1.59 1.3
Er 3.28 4.91 2.85 2.76 2.48 2.33 2.48 4.89 2.71 2.69 3.57 4.31 3.46 4.35 3.49
Tm 0.43 0.66 0.38 0.37 0.32 0.30 0.33 0.65 0.35 0.36 0.47 0.58 0.48 0.57 0.47
Yb 2.64 3.90 2.29 2.24 1.92 1.8 1.99 3.94 2.12 2.13 2.78 3.48 2.79 3.32 2.74
Lu 0.38 0.56 0.33 0.32 0.28 0.26 0.29 0.57 0.31 0.31 0.39 0.50 0.40 0.49 0.39
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Fig. 3 Tectonic discriminant diagrams for basalts from nc:ihern Shizong-Mile belt
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Table 2 Nd, Sr and Pb isotope composition of basalts from northern Shizong-Mile belt
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B & 98-6 98-10 98-15 98-32 98-45 60-3 61-2 61-3 61-5
Sm(pg/g) 8. 997 6. 649 7.049 8.149 12. 3 10. 14 14.18 11.19
Nd(ug/g) 42. 968 32.712 35.233 40.153 58.197 48.87 70. 20 54. 92
W/Sm /144Nd 0.1266 0.1229 0.1209 0.1227 0.1277 0.1255 0. 1221 0.1232
143Nd/1Nd 0.512666  0.512559  0.512535  0.512556  0.512585  0.512653  0.512627  0.512577  0.512617
(*3Nd/"*Nd ) 0.512417  0.512318 0.512298  0.512315  0.512334  0.512407  0.512387  0.512335
+26 5 6 4 5 6 5 13 6 6
ena (0) 0.5 -1.5 —2.0 -1.6 ~1.0 0.3 —0.2 —-1.2 —0.4
eng () 3.2 1.3 0.9 1.2 1.6 3.0 2.6 1.6
Rb(pg/g) 1. 64 29. 68 3.09 4. 80 12.72 19. 52 21. 48 20. 69
Sr(pg/g) 402.7 57. 64 379.2 284.0 440. 6 884, 0 1294 1058
8Rb/3¢Sc 0.0118 1. 4507 0. 0236 0. 0489 0. G836 0. 0839 0. 0480 0. 0566
87Sr /86Sr 0. 704737 0.705976  G.700789  0.70560%  0.705688  0.706511  0.706845  0.706929
(¥7Sr/%8r); 0. 704687 Q. 705875  C.7C5580  0.705251  0.705415  0.706306 0. 706603
+26 20 i8 15 14 17 12 15 21
ese (2) 5 22 18 13 15 28 32
u 0. 92 0.78 0. 44 0. 94 2.15 1.48 2.11 1. 69 1.51
Th 3.95 2.77 2.83 3.17 7.92 5. 96 8.16 6.55 6. 01
Pb 7.20 3.76 3.81 4.96 3.74
© 7.73 13. 04 7.33 12.15 15.58 15. 58 15.58 15. 58 15. 58
206p /204Ph 16. 142 17.752 18. 236 18. 611 19. 463 19. 589 19. 677 19.718 19. 325
207pp /24P 15.199 15. 423 15. 455 15. 589 15. 596 15. 637 15. 626 15. 709 15. 617
208p}, /204Ph 37.820 38. 757 38.915 39.129 39.916 40. 021 40.190 40.168 39. 680
(2%5Ph/2Ph); 15. 775 17.131 17. 887 18. 032 18. 721 18. 990 19. 078 19.119 18.726
(27Ph/2Pb); 15.178 15. 392 15. 386 15.572 15. 557 15.598 15. 587 15. 670 15.578
(2%Pb/24Pb); 37.309 38. 044 38.189 38.498 38.918 39, 059 39. 266 39. 242 38.729
A 206Ph /204p}y —71 8.7 53 62 40 118 123 126 103
A 27Ph /204Ph —8.6 5.3 5 17 13 19 18 24 18
A W8Ph/204Ph 8.3 28 32 40 21 56 61 60 47
. T=300Ma

E-HRELBEXREMN e OB BN,
+0.9~+43.2 Z 8, es O EEBE K E+5~+322
1. B AN/ Nd — ¥Sr/%Sr B (E 5) L KR
AR, BR IS T Y 3 08 UF X B 4E , Nd . St KR
AR ARG E R BY R B, e O EBEXTEEE
ALFTRE BB R 2 B K R e, ET R BT E
i ER b 22 0 o ST 5T 89 3R O O S-SR LB KRR BB R
FRMNBAWEFE, A, X Nd.Sr @4 RERIE T RE RS

A - R ER T AR RRERER. 46 KR
HWESTAA, RBTERRETEREFS5HERRZE
WHRMEAE A . M3 N/ “Nd 505 Sr/*Sr 1 [F 61
FERE AT BV X3 A KL A R AL R A, T B B A
[ T 45 R B H AR RE " ND/™Nd (0. 51274 ~
0. 51309 AL E L. EIRf, MFE-HRHWILBRLXRE HRE
WXREBLHBAR,FEEREXFEZIE —KEL
8 (EMD F/EFH GRIFR .1998).
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A, oS F % X Neomisellina, Neoschwageria,
Douvllei %, it Y R B (ZHERET ™R,1990). X
Bl RS B R F RS- FE AR B R T AL,

AR R R 0P - SR R RN R B A
BTHA RS, CREAEFRARMERYEAS. By
MENEFESHZSENE, LN EREZWRMHH L
HERERSCBMITH M T EAERE, B g
WM L ERMRESTEAMNN=BRBER
FBA 2 k. ok i de sk A 98 U B PR A 1 , i B 3¢
TR0 3 2 ) B R T, A T . 0 R LA
WA NRRA TR TG, 2R SRR 4
WEE,ME-FOREFREEENSHTHERR. R,
WA U4 B L T B AR 4% A AR R X 5 B AR R
TRE,.BAEVBEENEFREAIFL. BA NS BRH
WRER-LABENERXOHES., AT E4HILE
FXBMEREAREWIESEE. RERNEXFHEREK
WXERTHRREXLEESBE, 1999, HIEHWER
U HEREIR, EE R EARRERES R I T Wl Ak
A (KT, 1998), RIE R A WO REFE S M IE AL
W7 24 R MR A 1 K R R R L N AR
K K TE % 8 IR (B oK #EE 45, 20000, B F] & 90
KA E BT RGZ A, RITAN BN HIKILER
A BB S v T 5 T R 4y A s e R KR AR
& RETHERERME b, A A REMRY KN
EERT N E X — R 5 4w KRR R
ST RRTE .

6 4 % M BRAL 2 DR ST IE B, W 5 B L 1) SWW 28t K
B AR BT R T VR R O - SR A A P (A
PR BEH RRTRRE S EHAELR CRIB
R4%,1995) . MR R R RN R EREFREY 5t
SBALMRAEFTERBSEAE. BIKL-TIBUE £
REREEA . HREEFEEFP-RLE R ERLRE TN
wh T B 0 I Ak R R R %5, 1989; #44%,1990; AEIR
4%,1990; Chen and Foland, 1991; L E M %,1992; Zhou
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and Zhu,1993; #F R #%,1993; Z@RAE%,1994; Shi et al. ,
1994; FELLIE%,1997), EE BT EE MR MAEER
TORPEEET .

UTAE S (9 JE — 25 BF 95 UE 32 , 8 R b i S TR 6 7 AR B IR
EERHEEBTERKGTHRAS . BRI CPRERE,
1995); BEFUAMERML B R E M, HIFE R R T R EHIE,
T B2 Bk P TR K R 88 (ZERR 4, 2000) . [P RE SR 4 sy BR b 22 BF
(T RS, 199 B RBKARAE, ARFESEH
HHEFRBEES, 19D EH, BB T -84 5 F
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ZREE LSRRI R AR ER TR EMER
B, AT R TR AR AWK

Sah R REMEEEMNOERTTRARART
wEEiHEENEROME =8 BN A8, R
A UUBURIE . 25 M AL 25 05 T 29 W 52 LA W6 (0 4 U 5% - 3
S MR (ZWHF, 1995 %, B AL
UBERETERNBEANESRET AR EIRERA NI
AHE.HEERHIRESHRENRTRAMONE S0
M- F A ENEENREAANHENEHERY.B
RS- RS EFEIRAA R EMYE TEEE
BiRp AR . RN, ERILAMATHEERTEAE NW K,
SE #iy4 8, HEH SR A E NE-SW i £ 1, 5 4 & bt
B NW fint TPtk T, X~ 5%E-HTHR
EEWRBHBRYERRER @, 1997 H 3.
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