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A —BABRCREER, IRAERBRRE, FAXMhE, AFHREIER
HB, B An=62, ¥ An=19, H¥ An=12, C=37, BhKA. HBWHK > 5
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AEMPLADFRHER NI, —FECLA/NOBECREHFARAZE; B—F0
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TS
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Table 1 The chemical compositions of hornblende and biotite

from rock-inclusion and host-granite

B 5 8i0; | TiOz| Al;Os| FesOs] FeO | MnO | MgO | CaO | NayO| KO | P:Os | H;O F B

49.28 1.13 | 5.16| 4.45 | 8.35 | 1.53 | 15.01] 10.82} 1.17 | 0.45 | 0.47 | 1.56 | 0.62 [100.00
48.44[ 1.12 [ 4.92 12.18 0.70 | 15.58] 11.34[ 2.19 | 0.33 1,93 | 99.03
37.11| 3.62 | 12,38 14.81 1,12 | 16.25) 0.02] 0.07 | 9.88 3.18 | 97.44

B W B e

36.80| 3.45 | 13,15 4.45 | 11.76| 1.29 | 13.41| 1.39| 0.18 | 7.08 | 0.21 | 3.78 | 0.98 | 99.88

5 37.36] 3.32 | 12,46| 5.84 | 10.51) 1.57 | 14.16] 0.70 0.38 | 7.75 | 0.21 | 3.65 | 1.55 | 99.46

*RE 1.2 ABRLEEFARNA ASHEEATREE s HFERRNENRE T,
(2.3 ZEFFFIALER, ABRLTREESENE, HAFSHBRAFHRBERI TR ONE) .

20 40 60 80

AlM+Fel*+Ti Fedt+Mn
1 BRER Mg—(Fe® + Mn)—(AIZ +Fe** + Ti)Efif ({§M. D. Foster, 1960)
Fig.1 Mg—(Fe?* +Mn)—(Al% +Fe®* + Ti) diagram of biotite
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Fig. 2 Plots of major oxide versus SiO, for rock-inclusion and host-granite
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Table 3 The contents of traceelements of rock-inclusion and host-granite

Fedid e St Rb Ba Zr La Ce Y Ti v Co Sc Cu Pb Zo

0Q-11-3 628 119 721 155 37 92 29 4971 89 9 10 6 18 139

=5 Q-40 618 123 795 308 40 83 21 3804 74 8 7 8 14 91

g Q-43-1 344 139 | 2121 156 54 91 19 2090 33 4 20 92
ik Q-3-1%| 254 171 | 1945 310 53 91 21
Q-3-3%| 255 162 | 1840 320 63 99 23

% Q-11-1 97 166 467 134 34 71 25 1163 9 2 4 3 28 43

x Q-37 20 179 109 123 35 63 24 861 4 1 4 5 23 29

% Q-28 79 162 473 124 36 64 24 1098 9 1 4 3 21 54

= Q-43-3 12 179 142 111 35 62 19 808 3 1 4 3 28 53

* SIEMEMIT I ERRAREER S RAELSERRTE LR,

= AEEFOLNENE.

#£ 4 SHEHSFTEREHBRLIERerm)REY

Table 4 The REE contents and parameters of rock-inclusion

and host-granite

1991), AWML HHBET =R F 0%k

La Ce Pr Nd Sm Eu Gd Tb Dy
1 GRNE Sk 37.07 75.83 9.70 31.95 6.37 1.42 4,20 0.74 3.70
2 FEIEEE 34,09 71.12 8.69 23.13 5.37 0.68 3.57 0.64 3.33
3 Leedy IRBIMAE 0.38 0.98 0.14 0.72 0.23 0.09 0.31 0.06 0.39

a LREE

Ho Er Tm Yh Lu EREE m BEI.'I.
1 BRREEOK 0.72 2.03 0.34 2,13 0.31 176.50 11.47 0.79
2 BEEHE 0.87 1.92 0.33 2.06 0.30 158.89 11.40 0.45
3 Leedy IRBIRA 0.09 0.26 0.04 0.22 0.04
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Fig. 4 Plots of ~b " Ba’ Sr—Rb for rock-inclusion and host-granite
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Rb/Sr=—0.3548+2.9525 Ce/Sr r=0.9998
La/Sr=—0.0829+0.3155Zr/Sr  r=0.9969
Y/Sr=—0.0428+0.1103 Rb/Sr r=0.9913
Zr/Sr=0.4648+0.6007 Rb/Sr r=0.9958
Ce/Sr=—0.1311+0.5593 Zr/Sr r=0.9965
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The Features and Origin of the Enclaves in the Qingtian

Granite ,Zhejiang Province

Dong Chuanwan
(Department of Earth Sciences, Zhejiang University, HangZhou 310027)
Peng Yaming
(Department of Earth Sciences, Nanjing University, Nanjing 210008)

Key words: host granite; enclaves; quenched enclaves; magma mingling

Abstract

There are a lot of microgranular enclaves in the late Yanshanian Qingtian

biotite granite in southeast Zhejiang Province. The enclaves are generally

round or sub-round with diameters from 10 to 20 cm. They are usually scat-

tered but some of them occur in groups in the gramite.

The enclaves are often gray or dark-gray in colour. Generally, there are

clear boundaries between the enclaves and host granite, but some show diffu-

sion contact. A few of enclaves show fine-grained margins, i. e. chilled mar-

gins.

The enclaves are mainly composed of plagioclase(4An=37), hornblende,
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biotite, quartz, and K-feldspar. The plagioclase is zoned. Quartz and K-fel-
dspar fill in the interval between plagioclase, or enclose the microcrystal
plagioclase and hornblendes to form intergranular texture which is similar
to that of dolerite, or poikilitic texture. The accessory minerals include mag-
netite, ilmenite, apatite, sphene, etc. The apatite is very long with the
ratio of length to width up to 30:1, and has clear basal cleavage. According
to Wylie this kind of apatite is formed by sudden cooling of the magma
oc—existing with the apatite.

Chemically, the enclaves belong to the calc-alkline rock series with SiO;
=60-68%, Na,O>K,0, and A/NKC<1. In comparison to the host granite,
the quartz—dioritic enclaves have higher contents of Ti, V, Cr, Co, Ni, Zr,
Sr, Ca, Mg and REE. On the variation diagrams of major oxides versus SiO,
of the enclaves and the host granite, the plots show linear trends, and so
do some pairs of trace-elements divided by other trace-elements.

There are different hypotheses about the origin of microgranular enclave
in granitic rocks. The enclave may be regarded as xemolith, or the relict
phase of partial melting of basement rocks, or a product of magma mixing,
and so on. Based on field observations and petrological, geochemical, and
mineralogical features of enclaves, the authors believe that magma mixing
theory is most suitable for explaining the characteristics of the quartz-dio-
ritic enclaves in the Qingtian biotite granite, namely, they were the products
of mechanical mingiing between basaltic or intermediate-basic magma and
granitic magma.
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