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Fig. 1 Geological sketch map of Bayinnuoergong—Langshan area( after 1: 200000 Geological Map of

Qinggele and Alatan’ aobao) ,showing Yamatu pluton and sampling sites
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1—Mesozoic—Cenozoic strata;2—Precambrian strata ;3—Triassic granite ;4—Permian granite ;5—Carboniferous quartz diorite;

6—Carboniferous basic intrusive rocks;7—sampling localities
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Fig. 2 Field photos showing morphology and distribution of the enclaves in the Yamatu pluton
(a) —F M AL MR 2 5 (b) — BRI ENAR K s (o) —BERIR Ak
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(a) — the enclaves occur as dense swarms; (b)— spherical and irregular enclaves; ( ¢) — lenticular enclave;

(d)— enclaves with quench rim; (e)— ellipsoidal dioritic enclave; ({) — back-up veins of enclave
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enclaves and their host granites in the Yamatu Pluton, Bayinnuoergong—Langshan area

CEReR L FEEN AL
a1k BRAERA | CRAERE | ERNKE N KBt HER Bt
S Ls047 Ls046 | Ls049 Ls048 Ls057 | Ls061 Ls063 | Ls058 | Ls062 | Ls056 | Ls055
Si0, 72.85 71.52 | 68.60 65.03 53.02 | 54.00 | 55.40 | 48.40 | 48.45 | 48.49 | 49.02
TiO, 0.14 0.35 0.34 0.50 1.26 1.29 1.23 1.66 1.62 1.65 1.61
Al, Oy 14.24 14.55 | 15.20 16.23 17.67 | 17.94 | 17.55 | 18.86 | 17.54 | 18.91 | 18.72
Fe, 05 1.18 2.54 3.14 4.40 9.37 8.69 8.20 11.30 | 11.55 | 11.01 | 10.99
MnO 0.02 0.04 0.06 0.07 0.16 0.16 0.14 0.19 0.19 0.19 0.18
MgO 0.29 0.71 0.97 1.63 2.94 2.76 2.76 3.56 4.25 3.65 3.52
CaO 1.45 2.20 2.82 3.71 6.36 6.04 5.77 7.37 7.98 7.69 7.64
Na, O 3.02 3.69 3.47 4.22 4.49 4.60 4.51 4.21 3.89 4.06 4.14
K,0 5.67 3.50 4.32 2.87 2.61 2.49 2.29 2.38 2.15 2.34 2.13
P, 05 0.04 0.07 0.10 0.15 0.36 0.54 0.52 0.52 0.54 0.52 0.52
Bedk 0.90 0.70 0.80 1.00 1.50 1.20 1.40 1.30 1.50 1.20 1.20
pESiy 99.77 99.86 | 99.84 99.82 99.72 | 99.70 | 99.73 | 99.71 | 99.70 | 99.68 | 99.69
K,0/Na, O 1.88 0.95 1.24 0.68 0.58 0.54 0.51 0.57 0.55 0.58 0.51
A/CNK 1.04 1.05 0.98 0.97 0.81 0.84 0.86 0.82 0.75 0.82 0.81
A/NK 1.28 1.48 1.46 1.62 1.73 1.75 1.77 1.99 2.01 2.05 2.05
8 2.53 1.81 2.37 2.28 5.03 4.57 3.73 8.04 6.69 7.46 6.53
La 12.60 20.00 | 13.60 30.90 24.00 | 35.20 | 34.70 | 26.00 | 29.50 | 29.00 | 27.50
Ce 20.50 37.00 | 28.30 67.60 68.70 | 79.80 | 80.30 | 64.80 | 71.40 | 71.90 | 68.90
Pr 2.21 3.74 3.24 7.91 8.96 9.68 9.73 8.34 8.92 9.10 8.59
Nd 7.70 12.40 | 11.70 32.20 37.20 | 38.00 | 39.30 | 35.90 | 36.20 | 36.80 | 34.40
Sm 1.23 1.79 2.44 5.72 7.07 6.71 6.49 6.36 6.45 6.63 6.36
Eu 0.72 0.69 0.96 0.83 1.55 1.86 1.72 1.99 2.10 2.18 2.07
Gd 1.01 1.51 2.19 5.30 6.25 5.31 5.36 5.83 5.79 5.76 6.06
Th 0.18 0.23 0.37 0.95 0.98 0.83 0.80 0.87 0.86 0.89 0.87
Dy 1.18 1.34 1.99 5.37 5.43 4.33 4.32 4.56 4.83 4.79 4.62
Ho 0.19 0.23 0.41 1.08 1.12 0.83 0.80 0.91 0.91 0.92 0.89
Er 0.62 0.67 1.18 3.40 3.43 2.40 2.32 2.59 2.58 2.61 2.45
Tm 0.08 0.09 0.19 0.50 0.51 0.35 0.35 0.37 0.37 0.37 0.35
Yb 0.53 0.59 1.19 3.28 3.52 2.03 2.09 2.37 2.42 2.20 2.35
Lu 0.08 0.09 0.19 0.50 0.53 0.33 0.34 0.36 0.35 0.35 0.35
Y 5.70 7.30 12.00 32.70 32.80 | 23.00 | 23.50 | 25.80 | 25.70 | 25.50 | 24.00
> REE 54.53 87.67 | 79.95 198.24 202.05 | 210.66 | 212.12 | 187.05 | 198.38 | 199.00 | 189.76
LREE 44.96 75.62 | 60.24 145.16 147.48 | 171.25 | 172.24 | 143.39 | 154.57 | 155.61 | 147.82
HREE 9.57 12.05 | 19.71 53.08 54.57 | 39.41 | 39.88 | 43.66 | 43.81 | 43.39 | 41.94
LREE/HREE 4.70 6.28 3.06 2.73 2.70 4.35 4.32 3.28 3.53 3.59 3.52
SEu 1.91 1.25 1.24 0.45 0.70 0.92 0.86 0.98 1.03 1.05 1.00
(La/Yb) g 16.06 22.91 7.72 6.37 4.61 11.72 | 11.22 7.41 8.24 8.91 7.91
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(=T TR Ls047 Ls046 | Ls049 Ls048 Ls057 | Ls061 Ls063 | Ls058 | Ls062 | Ls056 | Ls055
Rb 105. 60 89.10 | 95.00 117.50 76.10 | 90.10 | 89.00 | 97.70 | 88.20 | 91.20 | 78.90
Sr 357.30 291.10 | 401.90 417.00 573.10 | 721.50 | 686.70 | 705.40 | 658.10 | 779.80 | 784.40
Ba 1898. 00 908.00 | 955.00 699. 00 913.00 | 928.00 | 728.00 | 726.00 | 680.00 | 810.00 | 862.00
Th 3.20 5.80 3.50 12.70 7.60 3.20 5.50 1.60 1.50 1.40 1.90
U 0.30 0.60 1.00 1.30 2.50 1.40 1.80 1.60 1.60 1.60 2.10
Nb 2.80 5.10 5.80 12.20 10.60 | 12.00 | 14.00 9.00 8.20 7.80 7.70
Ta 0.10 0.10 0.40 0.60 0.90 0.70 0.80 0.30 0.40 0.30 0.40
Zr 88.30 113.70 | 96.10 152.50 128.00 | 225.70 | 230.90 | 148.40 | 156.70 | 147.80 | 136.60
Hf 3.10 4.00 3.10 5.40 3.60 5.20 6.00 3.80 4.20 4.00 3.60
Se 2.00 2.00 6.00 9.00 23.00 | 16.00 | 17.00 | 25.00 | 26.00 | 26.00 | 25.00
Co 1.80 3.30 4.50 7.10 18.70 | 13.60 | 13.50 | 17.90 | 20.40 | 18.70 | 19.30
Ni 0.50 1.40 3.30 3.50 0.30 1.10 1.80 0.40 3.10 0.20 0.40
Ga 13.00 15.00 | 14.30 17.80 19.90 | 19.20 | 19.30 | 20.80 | 18.90 | 19.80 | 19.20
Pb 3.40 3.20 3.40 3.40 2.70 2.00 2.00 1.90 2.60 1.90 1.60
Zn 22.00 44.00 | 41.00 62.00 52.00 | 71.00 | 73.00 | 84.00 | 73.00 | 76.00 | 67.00
W <0.50 <0.50 | <0.50 <0.50 4.30 <0.50 | <0.50 | 0.60 0.50 0.60 0.50
Mo <0.10 <0.10 | 0.10 0.10 0.30 0.30 0.20 0.20 0.50 0.10 0.40
Cu 0.50 1.40 1.20 1.40 28.80 | 18.10 | 18.10 | 28.90 | 38.00 | 26.30 | 30.20
7 :A/CNK =n(Al,05)/[n(Ca0) +n(Na,0) +n(K,0)],A/NK =n(Al,0;)/[n(Na,0) +n(K,0) ]
75 """"""""" LRI PRI 3 3.0:""""""""'I""""':
A E () y AR
6 F 3 : AL i host granite ]
: v 1 25 F g KR E 2
. _ E E dlorltlc enclaves ]
a\i ; AN ‘ gl;bkbro enclaves
© 4F 1%20F l\ N [1ss& ;
~ E E K J\‘_%_l}ﬁ ]
i E E F N :
3 F = F 4/ ]
é ] 15 A/ E
. E: v 5
b E N T E
: ICEOE ST : :
o B e e 3 Y /SN EF SN S ——"
40 50 60 70 80 0.5 1.0 1.5 2.0
Si02(%) A/CNK
K3 7 A AR A EAE R A R OT R K
Fig. 3 Major element diagrams for the enclaves and their host granites in the Yamatu pluton
(a)— K, 0—SiO, K fi#; (b)— A/CNK—A/NK [&fi# (#& Peccerillo and Taylor,1976)
(a)— K,0—S10, diagram;(b)— A/CNK—A/NK diagram ( after Peccerillo and Taylor,1976)
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Fig. 4 Harker diagrams of the enclaves and their host granites( Symbols as in Fig.3)
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Magma Mixing Origin of Yamatu Granite in Nuoergong—Langshan Area,
Western Part of the Northern Margin of North China Craton:
Petrological and Geochemical Evidences

ZHANG Jianjun'* \WANG Tao *> ,ZHANG Zhaochong" ,TONG Ying” ,ZHANG Lei”’ ,
SHI Xingjun'?’ ,GUO Lei*’ ,LI Shan® ,ZENG Tao"’
1) China University of Geosciences , Beijing ,100083 ;
2) Institute of Geology ,Chinese Academy of Geological Sciences , Beijing ,100037

Abstract; The Yamatu pluton in Nuoergong—Langshan area is located in the western part of the northern
margin of the North China Craton. It consists mainly of monzogranite with many dioritic and gabbro enclaves. These
enclaves have plastic shape and magmatic structure, quench boundary, back-up veins and unbalanced textures,
such as acicular apatite, quartz ocellar texture and plagioclase zoning. Geochemically, SiO, of the enclave samples
vary from 48.40% to 55.40% , and the contents of Fe, Mg, Ca and Ti in the enclave samples are higher than
those of their host granites. The enclaves and their host granites have similar characteristic of major and trace
elements, and show good linear relationship in Harker diagrams of the enclaves and their host granites. These
characteristics suggest that there should be obvious genetic relationship between the enclaves and their host
granites. The TFeO—MgO diagram of the enclaves and their host granite shows a very clear trend of magma
mixing. Petrography and geochemistry also evidence magma mixing. The enclaves from the Yamatu pluton are

probbaly derived from quenching of mafic magma into felsic magma.

Key words:enclave; granitoids; magma mixing; geochemistry; Alxa
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