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Abstract There wildly occurs magma mixing in the Weiya vanadium-bearing titianomagnetite ore district, which evidenced by not
only lots of diorite enclaves in granitoid rocks, granitoid enclaves in diorite and dispersion each other, but also forming a mixing product
in the contact zone of granite and diorite; magma mixed rocks. Based on comparison of field characteristics, lithology and mineralogy,
it is found that the quartz monzodiorit rockbody in the middle part of the ore district is identical petrography with the magma mixed rocks
and thus the rockbody might belong to magma-mixing genesis. All rock types present typical magma mixing characteristics in
petrography and mineral chemistry. There are wide spread disequilibrium mineral textures in these rocks such as rapakivi texture of Kf
(potassium feldspar) , circum-phenocrast structure, acicular apatite texture, glomerogranular crumb structure by hornblende and
biotite, plagioclase " crystalloblast" with a lot of capture crystals. Plot data of main oxides versus SiO, (wt % ) from plagioclase and
hornblende compose of well linearity similar to Hake diagram of bulk-rock analysis. Composition of essential rock-forming minerals and
huge Kf phenocrast section indicate that exchange of the chemical compositions exist in magma mixing. It is suggested by composition of
biotite that the magma mixing in this area is derived from crust-mantle mixing source.

Key words Magma mixing, Magma mixed rock, Diorite enclave, Mineral chemistry, Weiya
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Fig.3  Photographs showing contact and hybrid between granite and diorite
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Fig.4  Photographs showing comparison between magma-mixed rock (sample W4916-21a) and quartz monzodiorite ( sample
W4916-11) of central rockbody
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Fig.5 Microphotographs showing rock textures related to magma mixing

a-porphyritic-oid texture of incarnadine granite. Phenocryst is perthite (Kf). Hornblende (Hb) and biotite ( Bi) in the matrix exhibits glomerogranular
lump, and plagioclase (Pl) develops corrosion zoning; b-potassium feldspar ( Kf) “porphyroblast” in diorite enclave presents irregular shape and
contains biotite, hornblende and andesine (Pl) microlite; c-rapakivi texture of potassium feldspar in magma — mixed rock with cincture of regenerated
oligoclase (Pl); d-quartz ( Q) phenocryst in quartz monzodiorite is roundish shape, noticing the plagioclase in matrix is albite with simple twin;
e-hornblende phenocryst in quartz monzodiorite ; f-glomerogranular lump of hornblende and biotite is still seen in the matrix of quartz monzodiorite.
Minerals abbreviation: Kf-potassium feldspar, Pl-plagioclase, Hb-homblende, Bi-biotite, Q-quartz.



738

PN AREL, — B 0.5 ~ 2mm , FH A7 ST IR, An 1] A
5~50, FELHBH PR AT 35% ~40% B A1 10% ~
15% , 3 910% ~15% , B+ 10% ~15% , 38 1IN 11 10%
~15% D EAERET BT s RO EPRBE RO A

3.4 wRHEHHARZKAK(B) EF

FAONIKE S, E R LK B (B4 PR A
W4916-11) . N S5HERASHAKARA MRS KBS S
WAL A IR R BERZ5 Y, BEff 10% ~15% ,3 ~ 10mm
(FARATIL 15mm) , 20 REE”, FEH LKL A MA T,
B IR B R IRBELE Y, A e Z T FVR (& 5d) 5 AT
T RMAINA(E Se) o BT — BN AREH, 2 < 1mm, J7)
EICIESS @ S INEgh o V67 2 /NI N zik @SR
F,ERABRKA B Se) , KAFAR, FEHBER
A (WA AR E, DEIERA BIKA K 50 5% ~15% 4
KAN-E-P R A)35% ~45% A3 5% ~20% fAINA
10% ~20% BZH/ES5% ~15% , LI Ko/b i ~ o g A B K
A AR

LR, BWA XA KR A VE A M k4 &
Bh

(1) AL X A TN KA R AT R A IR A A S5
AL BOYMSF AR ZKINEKE, Ky W g8 55 X
HER A B AR N A AR AH [

(2) ER&HER(SHEKRGEM) 80k FWRNL
fn N AL «

O FFEAEAL WA A WE RAELEH . TR
AmE KA EAGES, RASKIBEEGHHTESH
EEMEAR A A EIE R BUA R T M K AR AR %A K
AR B RE KA S FINK AWK, K A6 E KR
G B ER ML A3 A BN I U A TR i 1y —#R
BTEYIRAE IR A HMAE RINKE (), WETR A 2
AN SE R —FIAR T AR IR o T A P4 4 A R 5
KA ABELEF T AR B o

@ BRI, KA A E AR B A
FAWRBSH MINEEE,

@) A TEE S R B s RHE A 2 5 A il R B
AR A FIRZ L o

@ ¥IEE BB AN A SR Y 4R R
EABEAS

® KBV WALE , il — bR th R A A L
A KA P RA I KA TR R A R A
Bk A R

© MINK AR EIARIE G A A0 R INKA, 1E
TER A, A AR AR Y B B AR, A % B IR e A
FA N AR A5 o

@ AFBREAT BB A "B, NEE KRG
WA KBS 1 B o B A A RN A A .

Acta Petrologica Sinica 3 %54k 2007, 22(4)

4 WPMESAEAIE

XLk 4 K5 AR A A R A 0, 2l TR 2
BT, RGEREFE TAR A RH A N A TR = A 4 Fh
i1, Pt BACR R BRI T8 R0 5E . ) 3 H 1
I RRA BT BT U A S B % Cameca-SXS1 HL TR FH (Y
ar EIEme M A& AE D I L 1Sky, SO 20nA SR T4
YRR BRERAIAE AR >0.01% AFE >0.1% o 0 Hr4h
RWFEL~F£4,

4.1 ®KAE

HRAEOPRRAERT I 1,

A XA 1 R TGRS T Y N R SR R i T 1Y
FERIE, LB BE R IE S I, 2 MR A1 9 B A, B — T
TE20 ~26, HA KA EIARBR, ATHE 20 = o S35k, BT o it
a1 E(WS610-18) MR AT, o RHC AT BERh I 25,2 1F
N HRAT 2 R N R R R R A AL B R LR R
e “RINAE BT P ERPRFHC AT OR824 Ll
DL, ) A B LRSS B (An 81D o

HI T RHCA H Ab 15 An Jy 85 R ATY [ A2 R 41,
HoA KA A SR AL Oy CaO \Nay O, Ll K An Ab S5 H R B
Xf Si0, MZPES AR, 1M Or WA R FIRFHIE(E 6) o 2k
Hake [&1ff#FHDL , 3 Bl 4 P 56 2 T2 4 IR & A P I R A
RS o TR, A3 R INCA R AT 55 IR G
HORH AT AR, B0 MR, R RIRGC R .

4.2 $HEKH

FRAE AP AR 2,

KX ARSI A KA 5T(0n) £
1E90% LA L MK A 20 T AR (An 246 10% LI ) , & 45K
A FRAR AR RE A R A R R —
TE 25 7

AN AR P A 8, Or 40 F &
THFEA A R RN . YR & T 250 W oo
W sk Fh oy TS A WA X A2 B B SR Ak iR s, 5 210
FHA A A . BHRE AR ZKAK AT A , BT
BN KR A IR G FIAE R A B[R] (9 285 i 2, LA
ARG REER S L T HENSERAG ST
(An 1[3K0.31% ) . X F B FCRE KA B 15 5 2 2R
Yo B S ER Or 2 B B BRAR, W88 K A 4 F I8,
FTNZE T AFIBEG1ER.

KT HE— 2GRS A B o AR AL X S IR A S
W (A4S W4916-21a) [ 44K 7 B BE K HL TR BB A o < 7 31 B
PRS- , 2 b2 s el 7,

HE7 AL @ SA B R E RS aih K



FEAF FBATRE BR KK

AELEANRKENS (%)

72

bi

RIER

1

&

Selected electron microprobe analyses (% ) of plagioclase in different rocks related magma mixing
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Table 2 Selected electron microprobe analyses (% ) of potassium feldspar (Kf) in different rocks related magma mixing

T INA iR HEREE AT RINK AR Ak
s | W5610-16 W4916-21a W4916-12 (AR W5610-18 (E A H17) W2728-12
Si0, 62.65 63.96 63.80 63.77 63.82 64.14 | 63.57 64.12 64.29 64.24 62.49 62.60 |63.54 64.64
TiO, 0.00 0.03 0.00 0.00 0.00 0.00 0.00 0.05 0.02 0.00 0.06 0.08 0.04 0.01
Al, Oy 18.87 18.75 18.73 18.97 18.83 18.81 18.84  18.55 18.82 18.93 18.76  18.70 | 18.68 18.55
MgO 0.00 0.00 0.01 0.00 0.00 0.00 0.04 0.02 0.01 0.00 0.00 0.00 0.02 0.03
CaO 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.02 0.06 0.01 0.04 0.05 0.01 0.00
MnO 0.00 0.01 0.06 0.01 0.03 0.01 0.00 0.00 0.06 0.06 0.08 0.04 0.03 0.03
FeO 0.18 0.09 0.01 0.04 0.01 0.02 0.04 0.06 0.09 0.01 0.03 0.06 0.00 0.07
Na, O 0.34 0.80 0.45 1.16 0.98 0.88 1.04 0.71 0.88 0.85 0.54 0.59 0.80 0.54
K,0 15.95 15.54 16.19 15.07 15.44 15.60 | 15.12 15.60 15.36 15.73 15.82  15.80 | 15.45 15.97
Total 97.98 99.18 99.30 99.03 99.11 99.46 | 98.65 99.14 99.58 99.83 97.81 97.92 |98.57 99.84
Ab 3.11 7.23 4.02 10.48 8.78 7.86 9.48 6.51 7.97 7.58 4.89 5.33 7.34 4.88
Or 96. 89 92.77 95.98 89.52 91.22 92.14 | 90.52 93.37 91.72 92.38 94.93 94.40 |92.63 95.12
An 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.12 0.31 0.04 0.19 0.27 0.03 0.00
®3 BEIERREEEXEANHRNENS (%)
Table 3  Selected electron microprobe analyses (% ) of hornblende in different rocks related magma mixing
HAOER IARSEZRORES R E AR RN TERA
(=T W5610-11b W5610-16 W4916-21a (;ﬁ;;;_;é) (‘;51711;)];;) W2728-12
Si0, 48.42 47.76 47.65 48.81 46.85 47.08 45.38 46.01 43.96 45.34 46.45 45.17
TiO, 0.67 0.68 1.04 0.78 1.11 0.70 1.50 1.23 1.78 1.00 1.21 1.18
Al Oy 5.45 5.99 6.41 5.54 6.70 6.68 7.66 7.11 8.28 7.72 7.05 7.68
Cr, 04 0.02 0.31 0.05 0.31 0.11 0.05 0.07 0.02 0.00 0.06 0.00 0.02
MgO 13.97 13.73 13.35 13.76 12.14 12.06 11.37 11.77 10. 80 11.34 11.77 11.38
CaO 12.63 12.08 12.17 12.54 12.35 12.04 11.93 12.15 12.18 12.10 11.94  11.85
MnO 0.35 0.41 0.35 0.37 0.39 0.44 0.38 0.36 0.45 0.42 0.46 0.33
FeO 13.86 14.26 14.45 14.09 15.67 16.37 16.94 16.78 17.78 16.82 16.48 16.89
NiO 0.00 0.03 0.03 0.04 0.00 0.00 0.05 0.00 0.02 0.03 0.03 0.00
Na, O 0.93 1.04 1.00 0.86 0.94 1.17 1.22 1.05 1.52 1.22 1.11 1.31
K,0 0.56 0.57 0.67 0.55 0.64 0.68 0.75 0.86 0.88 0.84 0.76 0.93
H,0 2.02 2.01 2.02 2.04 2.00 1.99 1.99 1.99 1.98 1.98 1.99 1.95
Cl 0.04 0.04 0.10
Total 98.90 98.87 99.19 99.69 98.90 99.30 99.24 99.33 99.62 98.87 99.30 98.81
(F(eFj;’h]:/[-r:i\;g) 36.34 37.49 38.35 37.10 42.61 43.89 46.08 44.97 48.64 46.04 44.68 45.91
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x4 BIERBEEREEANRZFES (%)

Table 4  Selected electron microprobe analyses (% ) of biotite in different rocks related magma mixing

AR DRSS oiN HRIRAE AT KNEK AR Ak
W4916-12 W5610-18
KRS W5610-11b W5610-16 W4916-21a o o W2728-12
" CHARNTR) CHIERTR)
KA HR A N A  BaE WRA KA
YA I R R | MR | R \
T T pan s G I
Sio, 36.98 37.32 36.97 36.78 37.36 37.75  37.61  37.06 36.79 | 37.24 37.17
Ti02 3.26 3.40 3.28 3.25 2.94 2.78 2.34 2.40 3.40 3.13 2.35
Al O, 14.59 14.14 14.54 14.91 14.76 14.58  14.74  14.29  14.09 | 14.18  14.20
€203 0.01 0.04 0.15 0.01 0.08 0.05 0.05 0.03 0.01 0.14 0.13
MgO 12.79 13.37 12.56 12.01 12.45 12.76  12.74  12.98  11.96 | 12.35 12.87
Ca0 0.00 0.00 0.04 0.00 0.05 0.00 0.02 0.00 0.00 0.08 0.07
MnO 0.19 0.28 0.20 0.20 0.19 0.30 0.34 0.29 0.21 0.27 0.35
FeO 16.91 17.26 17.11 18.53 18.50 18.44  18.01 19.03  18.45 | 18.81  18.40
NiO 0.07 0.04 0.03 0.01 0.04 0.00 0.02 0.04 0.00 0.04 0.04
Na, O 0.09 0.10 0.12 0.12 0.06 0.10 0.08 0.10 0.09 0.09 0.16
K,0 9.17 8.94 9.45 9.63 9.61 9.45 8.65 9.68 9.42 9.15 8.70
H,0 3.93 3.96 3.93 3.94 3.97 3.99 3.95 3.95 3.90 3.95 3.92
Total 97.99 98.86 98.36 99.39 100.02 | 100.20 98.54  99.83  98.32 | 99.44  98.37
Fe + Mn)/
(Fe +Mn) 42.87 42.40 43.62 46. 68 45.72 45.18  44.69  45.51  46.67 | 46.43  44.97
(Fe + Mn + Mg)
90 -
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X EHRIRAE _— :
27 A ¢ HE KK
= + e =
o E 70 A
25 - =
=
93 A 60 -
21 r . . . . : y i 50 P r . . y r g
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Fig.6 Diagrams of Al,0;, Na,0, CaO, Ab, An and Or vs. SiO,(% ) for plagioclases
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Fig.7 Chemical compositions of Kf huge phenocrast and surrounding plagioclase section
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WAFERI G IFAZ W o ERZEIIX, ATTHE A HIR S
VTR E e I 5 LB o e €0 TRk AT, A K HE 2 32 19 4 1 S5
B, MY A A BRI BRI AR R,
RIUER] 25 38 1 2 i m ROR A 4 B 8 (Vernon et al.
19885 XIFHESF, 1997 BEH 45,2002 ; 5t AR4E,20025 &
FAE,2003) o HEL ARG IR e a R A TE AR ATz
H1E (Vernon, 1999; Poli and Tommasini, 1991; Poli, 1992;
Thoma and Sinha,1999; Waight et al. ,2000; Gagnevin et al. ,
2004 ; Barbarin,2005) , Z&=E4E45(1997) el 1 3 T
PO UG ELUS 100 2 R TR ) 5 R G A A R R Z g 3R
RA” A HAE TIRAR S A2 M ER AL 22 DT (2 B AR 4,
1997; ZEE4F,1999; 2= B4 ,2002a; & E4F,2004; 225
AEFBRELE,2006) , H 2K U W 32 X2 15 17 76 1 €0 SOk £ 44
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