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1
Tablel Major dements o hornblendes in amphibdite and its mineral species
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
AL 008 AL013 AL098 | AL083 AL247 AL020 | AL024 | AL210 AL211 AL212 AL223
(wt %)
S0, |44.15]43.20|43.77|43.71| 46.76 | 44.07 | 44.99 | 42.01 [ 44.59 | 44.35[ 45.41 | 45.93 [ 44.51 | 41.75 41.49
TO, [ 1.06 | 2.14 | 2,17 ) 253 1.18 | 1.75 [ 1.82 | 1.60 | 1.38 | 1.71 | 1.43 | 1.53 | 1.54 | 1.38 | 1.49
Al,O; | 10.50) 10.53 ] 10.78[ 10.66| 8.39 | 9.21 | 8.83 [12.10[11.56] 10.49| 9.41 | 9.55 [ 10.93| 12.41| 12.97
Fe,0; | 3.26 | 3.69 | 2.78 | 0.00 | 2.04 | 4.36 | 4.29 [ 1.83 | 1.70 [ 0.10 | 1.45 [ 1.75 ] 0.97 [ 2.70 | 1.30
FeO |111.85]11.13]11.80]15.95]16.30| 13.82]13.86|18.80| 12.75]|18.88| 15.26| 14.71| 16.93| 18.16| 19.46
Cr,O; | 0.09 | 0.00 [ 0.03 ] 0.05 | 0.23 ] 0.00 | 0.01 | 0.00 [ 0.05 | 0.04 [ 0.04 | 0.08 [ 0.00 | 0.02 | 0.05
MnO [ 0.15 [ 0.28 [ 0.16 [ 0.19 [ 0.47 | 0.34 | 0.42 [ 0.53 [ 0.15 [ 0.28 [ 0.26 [ 0.27 [ 0.23 [ 0.27 [ 0.25
MO | 12.44] 12.43]|12.44) 9.96 | 9.67 | 10.34] 10.79( 7.21 [11.58( 8.06 [ 10.50 | 10.88| 8.96 | 7.34 | 6.72
CO |11.40]11.62]11.58]11.37]11.70] 11.56] 11.46| 11.53| 11.86| 11.54| 11.99| 11.61| 11.59| 11.59| 11.54
NeO| 1.87 | 1.49 | 1.62 | 1.65]| 0.62 | 1.19 | 1.35 | 1.53 [ 1.19 | 1.24 [ 1.17 | 1.25| 1.10 | 1.81 | 1.91
KO [0.97]1.04) 0.9 1.65[0.69] 0.48] 0.39 | 1.11 ] 0.93| 1.24 | 0.50] 0.52 | 0.92 [ 0.45 | 0.46
97.74)197.45198.12] 97.72]98.04| 97.22(98.21 | 98.15| 97.56[ 97.93[ 97.42(98.07 | 97.68 | 97.88| 97.68
23
9** |6.531]6.412(6.445]|6.557| 6.951 [ 6.952 | 6.674 | 6.390 | 6.567 | 6.694 | 6.772 [ 6.779 | 6.668 | 6.342 | 6.332
Ti“* [0.118]0.239]0.240|0.285]0.132]0.197 | 0.203 ) 0.183 | 0.153 | 0.194 | 0.160| 0.170| 0.173| 0.158| 0.171
Al 1.35111.349]1.315]1.158[0.917(1.211(1.123]1.427]1.280]1.112(1.068[1.051(1.259(1.500 | 1.497
Al 0.480) 0.494] 0.556] 0.727] 0.553 ] 0.413({0.421]0.743|0.727[0.755[0.586 [ 0.611 | 0.871]| 0.722] 0.837
Fe** [0.363]0.412] 0.308 0.228] 0.558 0.479(0.210] 0.188 0.011) 0.163] 0.194] 0.109] 0.309 | 0.149
Fe* [1.466]1.382]1.453|2.001(2.026]1.729|1.720]2.391|1.570| 2.383|1.903|1.816 2.121 | 2.307 | 2.484
Mr?* [ 0.019]0.023] 0.020 | 0.024 | 0.059| 0.043 | 0.053 ]| 0.068| 0.019 [ 0.036 | 0.033| 0.034 [ 0.029 | 0.035| 0.032
Mdt* | 2.743]2.750] 2.730| 2.227 | 2.142 | 2.305] 2.385| 1.613 | 2.541 | 1.813 | 2.334 | 2.393 | 2.000 | 1.662 | 1.529
Ca* [1.807]1.848]|1.827[1.828|1.864|1.853[1.822]|1.879|1.871(1.866]1.916]|1.836[1.860|1.886| 1.887
Na* | 0.536[0.429) 0.463 [ 0.480) 0.179 [ 0.345) 0.388 | 0.451 | 0.340 | 0.363 | 0.338 | 0.358 | 0.320 | 0.533 | 0.565
K* 0.183]0.199] 0.186] 0.316) 0.131] 0.092] 0.074] 0.215] 0.175] 0.239] 0.095] 0.098 | 0.176| 0.087 | 0.090
ot | 0.011 0.003 0.027 0.001 0.006 | 0.005 [ 0.005 | 0.008 0.002 | 0.006
15.608(15. 534 15.547]|15.610| 15. 209| 15. 338] 15. 342| 15.570| 15. 437]15. 471]15. 373] 15. 349| 15. 387| 15. 544[ 15. 580
MF [ 0.65 [ 0.67 [ 0.67 | 0.53 [ 0.51 | 0.57 | 0.58 [ 0.40 | 0.62 | 0.43 [ 0.55 [ 0.57 [ 0.49 [ 0.42 [ 0.38
FA 0.43 ] 0.46 | 0.36 0.29 1 0.58 1 0.53 1 0.22 ] 0.21 ] 0.01 | 0.22 | 0.24( 0.11 { 0.31 [ 0.15
T Fe0s
‘MF=Mg/ Mg + F&*) ;RA=F"/ (R + Al ) ; Leak
11. 39 %, 8.24 %; NaO , 90, , 48.17 %
5,72 % 6.82 %, 6.16 %; KO 52. 23 %; Al,O3 , 30. 06 %
0.09 % 0.24 %, 0.12 % 32.06 %; CaO , 12. 91 %
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16.27 %; Na,O , 3.75% 4.42 %
, 1.2
, An Ab  Or
2
2 An Ab Or
Table 2 Major chemical composition and contents o An, Ab and Or o plagiocdase in amphibdites
An | Ab | Or
90; |Al2Gs| CaO [N&O| KO
(9| (%] (%)
, 0.3 1.2 mm,
1| ALO08 1 58.41]25.25 8.05| 7.39] 0.03(37.51{62.29 0.2
o | ALots - , 0.5 2nmm, ([56.5227.138.74]|6.34[0.26(42.62/55.88 1.6
0.2 0.5mm, 55.83[26.72( 8.34[6.24]0.13]42.00/57.00 1.00
3| ALO11 1 , , 59.54(25.39 7.10|7.29]0.18| 35 | 64 1
4 AL098 1 ' " |58.0025.48/8.61|6.66|0.19| 41 | 58 1
5| AL083 1 ’ 46.32|34.00117.51) 1.29|0.05( 88 | 12 | 0.3
0.05 mm
171 ’ 03
6 | AL247 o1 1mm, 57.14{26.77/9.20|6.45|0.08| 55 55 1 0.3
0.4 0.8 mm,
7 | ALO20 2 53.93(28.76/11.39 4.82|0.11| 56 43 1
8 | AL024 1 ' ' 55.67|27.67/10.22/5.75| 0.24| 49 50 1
, 0.1 0.2 mm,
9| AL210 | p1 0.4 0.6 mm, 48.17/32.06/16.27/2.43|0.03| 79 | 21 [(0.2)
, ,0.3
3 57.55(26.66/8.71|6.81|0.10| 41 58 1
0.5 mm , 0.2 1
10( AL211
mm, )
1 57.56/26.34 8.42|7.05|0.11( 39 | 60 1
11| AL212 1 52.09[30.0713.44 3.75(0.09( 66 [ 33 [(0.5)
3 0.2  1.2mm, 57.77)26.198.84|6.82[0.06| 42 [ 58 |(0.3)
12| AL223
1 ) 52.23]30.06012.911 4.42(0.03| 62 | 38 [(0.2)
13| AL243 1 55.85(27.30110.57/5.72|0.09| 50 | 49 [(0.5)
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1 3
2.1 0.5 0.6 Ga, 776 778
AL013 ,
) 795 782 ,
3
Table 3 Account results of P~ T data of hornblende and
T A (D NaO + plagioclase couple or hornblende in amphibdites
KO T, ( 2, o the Diebusige group complex
( 2 3, ()
GPa) AL 08 AL013 ()
( 1) 1 0.5 762 795 778
CxO~ Mg) - (FeO 2 1.0 758 788 773
— - 3 0.56 771 792 781
+ MnO) (Alm + $)~(And + Go)~ Byr 4 0.57 o8
5 0.8 0.59 762 , 757 760
6 0.60 769 782 776
03 b . A BENTEEE 1 2 HobA ,
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Ti - Al ( 1
(NaO + K,O)~ TiO, ( 2 T Al ( 1) NaO + KO TO
( 6 (2 ,
7, ( 5) :
(AL247) : 4 0.5 1.0 Gpa
Holland, TJ  Blundy, J D.! 726 746
Schmidt , M WIE , 0. 0.49 @a 774
45 Goa 743 Anphcal 0.6 Ga 78 0.8
, 0.45 Gpa , Ga |, 754
796 , , , T~
0.45 pa, 743 Al Na,O + KO TGO,
2.4 0.49 0.8
Goa, 774 T4
4 _
Table 4 Accounting P~ T results o the plagioclase™ hornblende couples
or hornblende alone in amphibdites of Boluositanmiao gneisses complex
()
(GPa) AL024 | AL210 | AL211 | AL212 | AL223 | AL243 ()
1 0.5 715 748 710 704 754 730 726
2 1.0 736 771 707 734 779 753 746
3 0.76 751
4 0.60 778
5 0.76 _ 0.81 751, 754 753
6 0.45 774 774
7 0.49 766 766
1 2 , 3, HbA : 3 Holland,J.J. Blundy,J.D.F!,
Al (Schmidth, M. W, 181) ; 4,5,6,7 Blundy and Holland®! ; 4 7
Johnon and Buthefond ™, 6 Hamnarstrom and Zen'®!
3 , O MgO ,
,» MgO FeO
(1) , ,FeO MgO
TiO, (1.51 (2
2.53) KO , ,  Lesk,B E?
KO , 0.45 % 0.52 %,
KO 1% (MgO +
FeO) 24 % 25 % ,
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FEO MgO
Ab 42 % 66
% , An 34 % 58 % ,
Or , 1%
, 0.3 % 0.5%
(3)
0.5 0.6 Gha 795
782 ,
(AL098)
0.5 Ga |, 746
Ti
- Al ( 1) (NaO + KO) - TO,
0.45 Ga
743 0.50 Gba 1.0 pa
, 714 698
, — )

0.45

0.80 Ga 774 754

(1] , , . —
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Mineral Characterigicsand Metamor phic P T Condition
o Precambrian Amphibadlites in Alxa Region

SHEN Qi~han, GENG Yuarrsheng, WANG Xirmrshe, WU Churr ming

(Ingtitute o gedlogy, Chinese Acadamy o Gedogical Sdiences, Bejing 100037)

Abstract : This paper focuses on the characteristics of chief mineral constituents and metamorphic P~ T condition of
Precambrian amphibolites from different group complex, formation complex and gneiss complex in Alxa region.

Different metamorphic types can be divided according to Ti ~Al and Na;O - TiO, relationship diagrams of horn-
blendes restrict to the metamorphic grade and formation environment. Hornblendes in amphibolites from different
group complex, formation complex and gneiss complex are distinctly showing high TiO , and high K;O in compasi-
tion, while the FeO + MgO content are rather constant, FeO and MgO showing negative relationship. All horn-
blendes from amphibolites belong to calcic amphibolites series, according to Leak ' s classification, seven mineral
species may be subdivided. The plagioclases from amphibolites are chiefly andesine, An = 42 % 66 %, Ab
= 34 % 58 %. There are a few labradorites in a small numbers of amphibolite, which are probably of pre-
metamorphic remainders. Account results of P-T data of hornblende and plagioclase or hornblende aone in amphi -
baolites of the Diebusige group complex , when pressure of amphibolites ranges from 0.5 0.6 Gpa, the tempera-
ture is of 795 782 | their metamorphic facies is of upper amphibolite~granulite facies and their metamorphic
type corresponds medium-high to high temperature regional metamorphism. The metamorphic pressure of plagio-
clase amphibolites from Bayanwulashan formation complex is of 0.5 Gpa, their temperature is of 743 . Accord-
ing to account results of plagioclasehornblende couple or hornblende aone for amphibolites from Bol ousitanmiao
gneiss complex, when P = 0.45 0.8 Gpa, then T = 776 754 . The metamorphic grade of Bayanwu-
lashan formation complex and Boluositanmiao gneiss complex all belongs to upper amphibolites facies and its meta-
morphic type corresponds to medium-high temperature regional metamorphism. The metamorphic grade of plagio-
clase amphibolites from Derhetongte formation complex of Alxa group complex is of medium - upper amphibolites
facies, when the pressure is of 0.45 Gpa, their temperature is of 743 . The metamorphic type corresponds to
medi urr high temperature dynamic-heat flow regional metamorphism.

Key words: Precambrian amphiboalite; hornblende species; metamorphic P-T;Alxa region
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