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%2 HEAFRS (V%)

Table 2 Chemical composition of rocks (wtgp)

;;féfwfihh si0, Ti0, Al,05, | Fe;0, FeO Ma0 MgO ) Nay0
Ng0-135 50.54 1.43 12.89 4.35 10.26 0.22 5.86 9.11 2.47
Nmg|-24 51.15 0.64 12.40 1.02 9.93 0.21 11.87 9.98 2.16
NE‘IBI—QS 50.13 0.82 13.80 2.03 10.75 0.25 6.87 11.19 2.77
Nm31-179 48.40 1.24 13.23 1.82 13.90 0.32 6.98 10.51 2.30
Nm81-157 50.78 1.20 13.18 1.82 12.25 0.23 5.90 10.30 2.75
Nmg4-3 48.23 1.78 13.43 6.60 8.64 0.23 6.58 10.43 3.22
Nmg84-7 50.51 1.80 13.49 6.02 8.41 0.22 5.61 9.21 3.08
B g K P,0 C H,0* H,0- & ¥ v o | s 7
m 20 20y 0. 20 :0 E i FeO/MgO | FeO/MgO
Ngo-135 0.58 0.18 I 0.36 0.58 0.08 98.92 1.52 1.75
Nmg]-24 0.32 0.52 0.03 100.02 0.88 i 0.85
Nm81-96 0.80 0.10 0.71 100.22 1.79 1.57
Nmg1-179 1.00 0.10 0.64 100.44 1.92 1.99
Nmg81-157 0.74 0.11 0.66 99.92 1.96 2.08
Nmg4-3 0.44 0.22 0.09 0.54 0.08 100.51 1.28 1.31
Nm84-7 0.44 0.24 0.54 0.46 | 100.03 . 2.30 1 1.50

Ey KESWEPERRBER ST MR 417,

EXHFHTEALBEEY:, KB EFE (f=100x (Fe?*+Fe®*+Mn)/(Mg+Fe2++
Fes++Mn) -2 fL 75 437, 4—60.5, B EFERBEMN A RMANLEFEERNS RE &
s, [E-BEMFH DS RMMTmI¥AY. 5% A FeO &K% 19. 26—33.18%, Mgo
H14.45-21.97%, Fer*MMelli kB R MM*%: R (E1);FeO/MgOL, {5 & Fith FeO/MgO
Bl B BIEM%E %R ALOH& RN 1.06—2. 4%, Al™ fn A" & & th A0 2 A
Cafrik5 Al", A" I XAFRWE. MERKT, MHIERHLERYEEZEHRY B
i, M BREREAGERE & 5 #H
Yo RIS I 5 K BTRER A 9RO T A
B, RERRR SR EGREER W
B, ST X BRI T4 0.8
B, 48 BB,

ARXBHMEF ) FeO, MgO, CaO &4k 0.6f
b, MeOf& RS RTHAMMEOS - |
BEAML, SERARBEMEAERME
o1, thieA R EA RSB RERA BIE 0.2}
HIEFiiEH. 9 4hFert, Mgk Ca &
(RRATHE, fiFeSREMe R 2H "5 07 0% o3 1o Tz TaMe
BRAHELTR. ALO, AR HES v
BALO, ARIMABE, —RUAIRE  rir 1 o o e g
APREHSREERANAR, BEED orthopyroxeng

-
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M Al & R, AR BRER S A" SRAT A" SR, §HER R E D R %
K, XERERET St HWENH—EFE, AHE—SRI
M. R R R ST

ATHRBEREBNE/RE S IR, BT 4R TBAMA ERELNBER /Rl
s, MEHBHENES. BTENSTK, FLARFMEA XTI 8Bk, o0 LE2 A 3.

£ BOBRNBRESH

Table 3 Masssbaver parameters of pyroxene

f, | #LgBmn/s) | mEsR@mn/s | g%/ ERESE®E) |
# 5 | v o8 iFe“ Fe'*- _Fe;*_| Fe?* | +'1"'en Fet* L Fe?* Fe’v—’_' __::NliN’
Lon | e [T on e T on e T on oo BT

| — i ) | ]
N80-135 E WHER | 1.22 1 1.19 | 0.60 | 2.37 | 2.06 | 0.38 . 0.45 | 0.20 | 0.24 | 26.8 | T1.1 | 2.1 (0.230.61

|
! i .
.06 | 0.30 | 0.36 || 0.27 | g.18 ! 29.5 | 68.3 2.2 |0.27(0.64
|

Nmg1-96 BAKFMEA| (.16 | 1.15 | 0.68 | 2.41 | 2
. ; |
Nmgi-24 ‘ ENRER [ 1.14 | 1.15 | 0.44 l| 2.25 1 2.08 | 0.74 1 0.39  0.27  0.18 | 50.2 | 47.4 | 2.4 |0.31)0.29
. - _ | _anl : .
Nm81-96 | REBHEH | 1.17 | 1.16 I[ 0.55 | 2.62 | 2.04 , 0.50 [ 0.32 | 0.3 | 0.34 | 16.6 | 72.2 | 11.2 [0.07/0.29
Nm8l~24 | Jk#ER | 1.23 | 1.21 | 0.63 | 2.59 ‘ 2.02 ! 0.45 | 0.44 | 0.33 | 0.29 | 21.5 | 65.2 | 13.3 [0.060.17
Nm81-157 | RAER [ 1,20 1.19 | 0.84 | 2.35 | 1.87 [0.33]0.41] 0.2 ‘ 0.25 | 32.6 | 52.6 | 7.8 0.109|0.15
Nm81-179 | ¥ i##%HE | 1.16 | 1.16 | 0.58 | 2461 | 2.04 | 0.46 | 0.33 | 0.35 | 0.30 { 18.4 | 76.0 | 5.5 |0.20[0.32
A A r
B, 1. Ny= o 1._1.\_' N, N,= A_T:_ﬂ-_'N' N M, {8 MR TE, N.—M E FMRTFH, N—FesIRF
1T 2 z

¥, MO9SRk, Mo 3T,
2. pAERBFHERBERFAFERE, BER, RERSF. RAES6 SNEBRE/RRE *TCoHR.

' ————1 Fe!* ——— Fe*
L e | F!“’ —Fe .
N g, e, e R NmBl—96 R e WAL e Nell=ey
3 % - o2 - S
w ¥ . RN N e B samrt NeBl—34
i . N s i, . W ar
g PRa e rit‘“_.: © L et _'.f‘.-.".-,,‘— - ?.:,'.,-r';.w,& 3 Nem8]-124 g - :-\‘_.‘
SLF el ey e R ez © ey Nesf-m
X : ) e, i
v T L T T e "n-
Rl o e hpandett NB0-]35 Ik VR L L e T W Natl-9
2 N :f. .-
L I ¥ -
:-’
A A A A A
A St
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A2 #5ELGRKNERBERE K3 pRERBEERRAE
Fig, 2 Mossbhauer spectra of Fig. 3 Mossbauer spectra of

orthopyroxene clinopyroxene
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—BRiE, EAHBERPARHAFRNHLE SAUE, WM M., M, 85 E A&
%, WM AMEMHAEE, ARSPTEHEXMSTEGHM, SERHBMBEK, BB Fe+ &
M. B LAl RAR &R SRS, ARE LN, AAEGRESEH S M K E R R IIH
e, REZAREFEADAM DA Co THML1E, ER\IRERY, FXARER S

Fel (Rt AM. (L E .

o, ZFERKP-T &4

AR ZER 8 DR G EA LI TERELE T, HER T A M2 B Fe R i 4
£, FHRE, fE(Mg0+Fg0+Fe,0,)-A1,0, (FO B L MHELEL KL LT
FRIX, ¥R-F X2k E b 4.

WIBT It 45 5, 7ECa-Mg— (Fe2* + Fe3* + Mn) = f B (E) 14, AXHEE
ARWHBinnsHi R RRBLE BAERAEED AT, HTNAERRRE THEL C £ 4
BE T8 BEWANARAEAGHR M IBERANRYERBE, HERMEREE
S5EMNHEHREER. ATHE—-FHEAKX

52 BAELAORE, XHT® A% (Vejnar,
sot +2 **ﬂﬂi 19?5) Alzos“TiOzﬁﬁEm (m5)o EE*&
I S + 3B REEZAHGBEXBRGELAKX, ML TE
Sl ARE s, HERAHFEERSEAK, Bl
& .St+,.4 FRREAHSBEM T ERIAE, SREEX
§ aps L0 T o7 B B AU G 052 D3R A R R B Y 7o
‘C’ 42p \\\.
= RN 3
10} ""\
st
36-
2 5 45 6 788
Al20; : .
B 4 $HHEEM(MgO+FeO+Fe,0,) Al:O:
-ALOER(IEEEMIE, 1971) 5 MAEHERAALO,-TIO,ER
Fig. 4 (MgO-+FeO+Fe,0,)-A1,0, (FBHERY, 1975)
diagram of orthopyroxene Fig. 5 Al,0,-TiO, diagram of
HEUTARROSHERE, Sl clinopyroxene
EHTROBHERK I—XRBEER: [I—-EREERK

(=) EREANRK

AR X5 HIR A Wood-Bannogk Wells ik i+ BT ENMMRIEE, &RHTF &4,
HERIAR, AHGTERAHERE, KEBEILBEEL. —RiAD Wood ) Banno 3k, R
RERBENRETHEEMEARAEY, BEFSHREINDWoodfuBannofy ik HIkE I
mEMmE, BUCTEC", REFXAMKEREREN, Wells AU RMERE, SREENE
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L, WellsiA Dbttty ok Wb £70°, s L3R Al ik A MR BE, %Ik AHWood
FBannojk 5Wellsph it WA R B MR EMBEBILEAE, ANBRAFL BERX T Z. &
FhJ5 K5 M0 T3 iR BE @53 5 3859 CI904°C.

24 THOTHRERITHEIRSHBBEMRANR

Table 4 Main parameters and temperatures obtained from the two

-pyroxene geothermometer

B = ! 'n L) ‘ x:‘, X GuE25iy04 Xor: ‘ 4 (°C) ‘ t:(°C)
I i
| Opx i 0.50 0.48 0.05 | i
Ngo-135 [ | 0.48 ! 879 : 956
| Cpx i 0.56 0.09 0.24 |
Opx { 0.58 |  0.64 0.37 ! |
Nm81-24 i i 0.33 | 891 : 908
Cpx 0.69 0.07 0.05 | ‘
| S W W W
Opx i 0.45 .45 0.20 |
Nm81-96 : 0.50 | 901 990
Cpx i 0.54 0.11 0.06 : |
Opx L 0.39 0.43 0.17 | |
Nm81-179 ! 0.53 890 i 989
Cpx 0.23 ' 0.22 0.05 i
Opx 0.45 | 0.43 0.20 i
Nm81-157 0.54 | 807 854
Cpx 0.78 ' 0.04 0.03 |
| Opx 0.55 | 0.55 0.31 '
NmB84-3 . _ 0.42 848 857
Cpx 0.64 ! 0.07 0.04
Opx | 0.51 0.54 | 0.28
Nmg4-7 i | 0.43 837 874
| Cpx | 0.61 0.06 | 0.04 |
——\ ] — . . _ e
opx | o.42 0.41 0.17 !
Nm81-22 l 0.56 | 156 780
Cpx ! 0.51 : 0.04 0.02 i

. 1, 3WoodfBanno(1973) i RIGMIRE. e Wells(19TT) RIS HIRRE.

(=) TRERGES

BB A RAG B3k A, MDA DA R B 3 428 R 6 R B0 IE ) b
(7—10) x 10°Pa, #UAIBH FHEL AT, R Aroncim MM TR A BTREE AL RLA
T Nms 1225 & 6 HUG — BEAHR IR SRR P T - AT IR ), RN i B
W [ —Se e s — W75 o i (WoodfnBannodk, BT 647 7 MU - AVETIH- o3
BB LR B Ko Ko = o0/ MO | 54,20, Ffyoh7.5 % 10°Ps, 3T H WL -
B BB B IR 75 (12— 14) X 10°Pa, 44 H- G Hejfl 3 #10 0¥ K Opx + P1 = Cpx
+ Gar+ QiX — 7, fE700°CHI (8—10) x 108 Pa% - Fif, &{lCpx+Gar+Q+ Opx+PlF
T ARE. B, EX—BET, YEFNFe/MelLEREN, BAEE + FME AT
W R LA N BRI — . 1 FAAT BARARBEZBNEE, DRAESAhY

0 FHENRBRLZA-MREEN—TRIEM.
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Fe/Mghyll i, BiLAENRAAKTI0x 10°Pafly, BTG HAED ik R4 A4 5 o3
Ty He b Al B B h e A — By o

R IR B S ORUR \ A HE = S AR 0N O TE vh sk G 5 1 i & BB R ) B K & B
YEAKTF10x 10°Pa it b A H B, MR TRB R & PR ARMERYEH D RKA.03--2.15%)
A (CaTiAl,0) 5> 7, kMR IEf BR AT 10 x 108Pa, ## B. A. ['ne6opnmuns %
AR BEAE, TE PR R R P G A MBS BHL RO H R R A E D A8 x 10°Pa,
AT T REE D EE (8—10) x 10°Pa, H5AXHHEMBEY AR, &TAAA X K &
BB R 2 A B 78 R RIS B 2h800°C—900°C, HEHR(7T—10) x 10%Pa, B hIEMARN
;3 D8 =8
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Characteristics and Temperature—Pressure Conditions for
Crystallization of Pyroxene in Archean Granulite

Facies of Inner Mongolia

Zhang Yinfang

(Institute of Geology, Chinese Academy of Geological Sciences)
Key words: pyroxene mineralogy; metamorphism; granulite facies; Jining

group of Inner Mongolia

Abstract

The Archean granulite rocks in Inner Mongolia occur mainly in Jining and
Wulashan Groups which extend from Hadamengou near Baotou in the west to Jining—
Xinghe area in the east, roughly in E-W direction. The main rock-forming mineral
is pyroxene widely distributed in the granulite rocks. Integrated studies indicate
that the orthopyroxene there is commonly rich in iron, that the variation in iron
content of the mineral is in direct correlation with that of the rock, that the FeO,
MgO and CaO contents of clinopyroxene vary in a rather small range and that the-
MgO content of clinopyroxene is similar to that of orthopyroxene, both controlled
by the components of the rocks.

The two pyroxene in this paper belongs to the equilibriumassociated relation.
The metamorphic temperatures obtained for the two-pyroxeme pair are 800-900¢.
In the light of rock types and paragenetic association of the minerals it is inferred
by calculation that the pressure is between(7-10) x 108Pa, suggesting that the

granulite belongs to the medium pressure phase.



