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Fig.1 Simplified geological map of Lapao granite (a) and distribution of A—type granites in the Xingmeng orogenic belt (b)
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Table 1 U-Pb isotopic data of zircon from Lapao alkaline granite

S8/107° [ R (£10) HEiff Matlo
U Th Pb 207Pb/206Pb 207Pb/235U ZOGPb/ZSSU 207Pb/206Pb 207Pb/235U 206Pb/238U
2127 1107 304 0.0527+0.0023 0.374£0.016 0.0512:0.0007 316£100 320412 32044
1219 534 161 0.0495+0.0027 03490018 0.0511+0.0007 169131 30414 32245
2480 1456 397 0.0517+0.0019 0367£0.014 0.051120.0005 272483 31710 32143
2162 870 301 0.056120.0023 0.403£0.016 0.0520+0.0006 45789 344£12 32744
2530 1106 367 0.0567+0.0022 0.404£0.016 0.052040.0007 48087 345411 32744
2577 1507 440 0.0529+0.0019 0.379£0.014 0.0520+0.0007 3245112 32610 32744
1411 833 239 0.0510+0.0024 0356+0.016 0.051120.0008 243111 309412 32145
3489 4141 1024 0.0506:0.0017 03620013 0.0518+0.0006 220+78 31410 32543
3713 1733 559 0.0556:0.0025 03850018 0.0499£0.0006 435£100 33113 31444
2794 1336 414 0.0517+0.0019 0.363£0.014 0.0509+0.0006 33382 315410 32044
4802 1205 467 0.0526:0.0015 0377+0.011 0.0517+0.0005 322460 32548 32543
1983 960 308 0.0536:0.0022 041120016 0.0555:0.0007 354191 350£12 348+4
2757 957 330 0.0568+0.0021 0.418+0.015 0.0529+0.0006 48383 35411 33344
1212 786 236 0.0546:0.0032 0.418+0.024 0.056020.0008 3944133 355417 35145
3396 2649 660 0.05580.0019 0.402£0.014 0.0518+0.0006 456+78 34310 32644
1924 1076 314 0.0557+0.0024 0.409+0.017 0.0530+0.0006 439496 348+12 33344
2752 975 363 0.0569+0.0021 0.443£0.016 0.05640.0007 48751 373411 35444
2874 988 340 0.054120.0022 0.397£0.016 0.0529+0.0006 37691 339411 33244
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Table 2 Geochemical analyses of Lapao alkaline granite (major elements: % :;rare earth elements
and trace elements: 107)

FeiS PKR-1 PKR2  PKR-3  PKR4  PKR-5 Fihs PKR-1 PKR-2 PKR3 PKR4  PKR-5
SiO, 76.73 76.58 78.75 76.57 71.99 Dy 10.1 9.42 13.95 3.98 3.24
ALO; 12.43 12.2 11.85 12.96 14.32 Ho 2.15 1.9 2.52 0.77 0.66
Fe,03 0.95 1.6 0.51 1 1.98 Cs 1.87 1.31 1.62 2.72 1.42
CaO 0.14 0.21 0.01 0.32 0.88 Ga 232 227 227 144 14.9
MgO 0.11 0.11 0.1 0.12 0.54 La 43.80 53.70 108.00 24.70 32.80
Na,O 3.74 4.02 3.65 3.85 4.04 Ce 94.90 111.00 230.00 52.70 70.50
K>O 4.67 4.64 4.46 4.4 4.16 Pr 11.50 14.35 31.80 6.47 7.29
TiO, 0.13 0.12 0.14 0.05 0.32 Nd 40.30 51.50 116.50 21.60 24.90
MnO 0.01 0.02 0.01 0.04 0.03 Sm 9.22 11.00 26.50 4.74 4.48
P,0s 0.011 0.011 0.01 0.02 0.08 Eu 0.12 0.12 0.24 0.32 0.76
LOI 0.71 041 0.44 0.49 0.93 Gd 8.40 9.29 19.30 3.73 3.27
Total 99.6 99.9 99.87 99.82 99.38 Tb 1.48 1.44 2.56 0.60 0.50

Rb 169 151 144.5 160.5 113 Dy 10.10 9.42 13.95 3.98 3.24
Ba 30 40 40 210 890 Ho 2.15 1.90 2.52 0.77 0.66
19.5 16.5 21.7 152 18.55 Er 6.52 5.49 6.93 2.32 1.91
U 4.85 348 5.2 3.48 7.26 Tm 1.05 0.86 1.07 0.37 0.32
Ta 2.1 23 25 1.6 12 Yb 7.21 6.07 7.51 2.66 2.27
Nb 344 25.5 28 12.7 104 Lu 1.06 0.91 1.05 0.37 0.32
Pb 12 20 12 25 21 Y 63.00 54.40 67.40 24.30 19.80
Sr 94 9.2 6.5 233 279 LREE 199.84 241.67 513.04 110.53 140.73
Zr 409 443 471 391 234 HREE 37.97 35.38 54.89 14.80 12.49
Hf 10.9 10.6 134 3.5 55 LREE/HREE 5.26 6.83 9.35 7.47 11.27
Sm 9.22 11 26.5 4.74 4.48 Lan/Ybn 4.36 6.35 10.32 6.66 10.36
Ti 600 700 600 300 1700 é Eu 0.04 0.04 0.03 0.22 0.58
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Table 3 Geochemical characteristics of A—type granites in Hegenshan—Nenjiang—Heihe belt

K 1-B ESIN Kl
bk kS Ma Si0y/% A/CNK 8 Eu
%' e e
1 PR AL A U-Pb (ID-TIMS) :274~292  76.12 0.89~1.04  0.09~0.21 [12]
PGPS B U-Pb (ID-TIMS) :292+4  74~76
ANITEEE SO AR KAERY  U-Pb (ID-TIMS) :285+2  74~76
? EIENE) PR KAE K S U-Pb (ID-TIMS) :264+5  74~76 3]
FAARLL AL A U-Pb (ID-TIMS) :260+3  74~76
3 EAIIEN Bl - 1E KA R U-Pb (SHRIMP) :309+3 74.94 0.98~1.45 0.16~0.53 [27]
4 IELYSEaE R U-Pb (LA-ICPMS) :291+3  76.48 1.08~1.11  0.03~0.56  [28]
5 EVE/I/E NS B U-Pb (LA-ICPMS) :325+4  76.34 1.02~1.12  0.09~028 AL
6 B G AR TG A U-Pb(ID-TIMS ):284.8+1.1  74~78 [15]
7 RS AR U-Pb (SHRIMP) :276+2 75.57 1.10~1.17  0.23~0.28 [14]
I s AR B Rb-Sr (4445148 :286+3  72~80
Liski =tk HoRURLAE B Rb-Sr (4445148 :284+2  72~80
’ FHA A5 ARBEIRTER A Rb-Sr(AZAENL) 27615 72~80 i
A HORLAE R A Rb-Sr (AA%5I ) 27743 72~80
IWAE B ) -1 R U-Pb (SHRIMP) 277.1+2.1  78.16 1.01~1.06  0.13~0.20
9 WPAG B ) 52 BERAE R U-Pb (SHRIMP) :313.3+4.5 7638 1.02~1.05  0.42~0.78 el
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Characteristics and genesis of continental back—arc A—type granites in the
eastern segment of the Inner Mongolia—Da Hinggan Mountains orogenic belt

ZHANG Lei', Lv Xin—biao"?, LIU Ge', CHEN Jun',
CHEN Chao', GAO Qi', LIU Hong'

(1. Faculty of Resource Department, China University of Geosciences, Wiuhan 430074, Hubei, China; 2. State Key Laboratory of Geological
Processes and Mineral Resources, China University of Geosciences, Wuhan 430074, Hubei, China)

Abstract:Late Paleozoic A —type granites are widely distributed in Hegenshan —Heihe segment of the Inner
Mongolia —Da Hinggan Mountains orogenic belt. Their tectonic environments and petrogenesis remain
controversial. A—type granites in Hegenshan Heihe segment were emplaced in Late carboniferous—Permian period
(325~260Ma), and the magmatic activities entered into the peak period in Permian. The A—type granite belt is
metaluminous or slightly peraluminous (A/CNK=0.89~1.13) and belongs to the high—K, calc—alkaline series. On
the chondrite —normalized REE diagram, all plutons are enriched in LREE, but show significant negative Eu
anomalies. Their primitive—mantle normalized spidergrams display negative Ba, Sr, Ce, P, Ti and positive Th, Pb,
La anomalies. Researches show that the ancient Asian oceanic plate still subducted into the Siberia plate between
Late carboniferous and Permian, so the subducton—related back—arc extensional environment is thought to have
been responsible for the formation of Hegenshan —Heihe A —type granites. The continental back —arc extension
was probably related to the subduction slab rollback or the break —oft induced upwelling of hot asthenospheric
mantle. This process provided the thermal flux for melting the overlying lower crust at a high temperature, and
also resulted in the mixing of the crust and the mantle—derived magmas. The mixed magma emplacement along
the continental back—arc extension fault system after fractional crystallization in the depth was responsible for the
formation of the Hegenshan—Heihe A—type granites belt.

Key worlds:Inner Mongolia—Da Hinggan Mountains orogenic belt; A—type granite; geochemical characteristics;

continental back—arc extension
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