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Table 1 Comparison of standard sample analyses

[ S % % (ppm)

TG * I ¥ # SRM—1632a ¥ # USGS—BCR—1
AW I E I FRFEREE Y ! AW T {E ]l Fafbazig ¢

S | 2.63 | 2.84£0.3 i 6.9 6.6
Yb ' 1.12 0.98 +£0.07 3.83 3.36
La 18.8 18 ' 26.8 ' 26
Lu 0.20 0.1840.03 0.59 0.55
Ba 116 122 678 675
Nd 12.6 10.2+2 50 | 46.6
Rb 30.2 33.4+1.5 30.55 " 29
Ce 29.7 29.2+1.3 53.9 ' 53.3
Th 1.16 4.45+0.13 6.0 5.78
Cr 37.4 35.141.2 17.6 10.9
Hf 1.64 1.5740.09 4.7 4.97
Cs 2.56 2.34+0.1 0.95 1.36
Th 0.324 0.3240.05 1.0 1.08
Ta 0.386 0.4 —_ -
Co 10.6 6.740.3 38 40.1
Eu 0.59 0.5640.02 1.94 2.11
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Table 2 Chemical composition of garnets from various granulites in Jining Group,

Inner Mongolia

TR | FEAKLREGNERE l FEENERARENGRE
£ | Nm8l-171 | Nm80-104 |  Nms1-22 | Nmsi-g N80-67 N80-191
1t = 55 (% 'y B

sio, 38.58 39.98 38,076 38.94 38.41 39.79
TiO, 0.044 0.06 0.055 0.049 0.034 0.088
ALLOs 21.39 21.48 20.993 22,14 21.46 21.55
FeoOy ‘ 3.14 4.42 —_ 3.82 2.97 2.38
FeO [ 25.12 26.61 28.021 23.77 26.61 24.02
MnO 1.144 0.25 1.571 0.27 0.39 0.33
Mgo 8.31 8 .67 44253 9.5 9.09 10.55
CaO 1.975 0.63 6.8 1.404 1.09 1.15
N, O 0.018 0.1 0.033 0.011 0.05 0.05
o) 0.008 0.1 0.013 0.032 0.09 0.04
P: O —_ - — — 0.063 0.07

ISk 99.73 99.35 99.81 99.94 100.26 100.2

I # i
si 2,086 | 3.068 3.011 2.973 2.963 3.025
Al 1.951 | 1.943 1.956 1.992 1.951 1.93
Ti 0.003 | 0.003 0.003 0.003 0.002 0.005
Fet* 0.183 0.255 — 0.22 0.172 0.136
Fe 1.624 1.487 1.851 1.516 1.715 1.525
Ni — - - — = —
Mn 0.075 0.016 0.105 0.017 0.025 0.021
Mg 0.958 0.992 0.501 1.081 1.045 1.195
Ca 0.164 0.052 0.576 0.115 0.09 0.094
Na 0.003 0.015 0.005 0.002 0.007 0.007
K 0.001 0.01 0.001 0.003 0.009 0.004
Bom 7.947 7.842 8.011 7.921 7.981 7.943
W B A W =B 2 - 4

And 5.805 2.034 4.209 3.134 3.304
Pyr 33.975 38.935 17.082 39.608 36.346 42.155
Spe 2.659 0.638 3.587 0.64 0.886 0.75
Alm 57.561 59.63 59.695 55.544 59.634 53.792
Gro 0 0 19.636 0 0 0

U2 M 45 R JUIR B EBE K B 5 R R 6. )
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FEGRNmME1 - 220 i w A itk kLR s, R A A A S REE = 157.54ppm, (La/Sm)cx
=0,12, 6Fu=0,53, (GA/Yb)cx=0.35, (La/Yb)cy=0.02, & 1HdsyAix RHREE !
w4, LREEW B SMMNREIN B, E5F 2 XMbRBHERBARA kLo K
4 #f, 5% Breziny Z A pHARAXE (REY) , ‘EfIHLREE/HREE{], 6Eu
1, BERENSERESHRMHE, AMAMNRAS TR HEMSEE L (LED . —FH
BRI, H—FERAEETY, ENHMH LSRR K IF o mik ], HERTREZS
R 1 I e sy A Bt KLt s, SR WA MR AL, 28R R A A L
FRr M T ES R, RO EH AL T IR R RS T,

A Nm80-10 4/ i 2 A P etk K ILBE A 8, RED [ &, HABA R S REE = 126.37,
(La/Sm)cxn=1.49, HAKFHMHLREER 5y, RW6E & [H 1k B 2f&5 R, 6Fu=0.13,
(GA/YP)en=0.47, (La/Yb)en=0,378, #iLAZ BX U LREERKSE #l, HREE fgaf &4
H 3G 4 BB,

FESNm80-17 1 JFUE AR IR kK &, HAAK SREE = 91,48, (La/Sm)cn = 0,34,
6Eu=10,289, (La/Yb)en=0.33, W1AlnA X ALREEE SH], HREESEEAEES
BA,

N80-191, Nm84-28FINm81- 82 AV R ARG Ik, BARE & B, S/
s A ATHY SREL Sy 514 238.59, 94.8F1189.9, (La/Yb)cnffi 40,79, 0.18F11.38, 11
WAL [ i oA SR ZIM 00 45 52 %, OEufdsy il 250,049, 0.042%10.087, [ Nm8i-28f1y
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Table 3 Rare earth element contents of rocks and garnets from Jining Group,

Inner Mongolia

exn | B B | BEAKUREESNERE | EEAERAREONERE
Nm81-80 ng_}-l?l
% T %ﬁgﬁ Eg%ij Nm81-171| Nm80-104 | Nmg81-22 | Nm81-8 | Nmn34-28 | N80-191
WS s ey
m 1 = % & K (ppm)
La 32.7 | 33.5 4.94 17 2.55 27.95 4.15 34.9
Ce 42.5 | 54 15.9 25 17.1 58.3 8.38 61.2
Nd 26.1 | 26.8 21.6 20.8 -~ 12.8 15.5 52.7
Sm 5.83 |  6.39 8.76 6.93 1.9 14.7 12.6 19.2
Eu 1.79 | 1.74 0.954 0.513 0.353 0.482 0.285 0.39
Gd 10.24| 3.98 | 24.9 17.6 31.4 27.3 30.7 31.2
Th 2.2 | o0.68 3.38 4.88 9.66 3.26 5.79 6.09
Yo 7.83| 2.83 9.55 29.6 72.4 13.3 15.27 28.9
Lu 13| 0.412|  1.50 4.06 10 1.13 2.14 4.01
Y fiE # i
1 1 T sV I
> REE 130.24 | 130.33 91.48 I 126.37 I 157 .54 189.9 94.8 238.59
dEu 0.7 i 0.99 0.289 D.13 i 0.53 0.087 0.042 0.049
(La/Yb) e 2.73 | 7.79 0.33 0.378 | 0.02 1.38 0.18 0.79
(Gd/Yb)cN 1.05 ! 1.12 2,09 0.47 0.35 1.64 1.61 0.86
(La/Sm) en 3.39 | 3.19 0.34 1.49 0.12 1.15 0.189 1.10
|

e phB R ETTATE B, PR, MR, MBS B TIEIL ) 3k AR o
LREE{Z =44 %p, N80-191F1Nm81-8fy(La/Sm)cnsy H241.10F11.15, N80-191HINm84-28
B3(GA/YD) x4y B40.86F11.61, Nm80-8f5(Tb/Yb)cn=0.99, Hal L, JEaRIEREIL
BRAEMABRARLE A VB ER Ly BBEAK, HELLA BXH 7838 AHEE,

-
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Fig, 2 Chondrite-normalized REE patterns
of garnets in granulites originating
from volcanic rocks
1—HEfANm81-22; 2—HANmS0-104;
3—HFNm81-171




178 n oA BV Y ¥ R K He¥

e e e e e e e =

ol
B
&
o
x
e
10 >
, :
[} .1 i
5 -
‘ y
3
La Ce Nd Sm Ev Th Yb Le

B 3 JHEAERRENABERR LA

Fig, 3 Chondrite-normalized REI patterns of garnets in granulites
originating from normal sedimentary rocks

1— kR N80-191; 2—FE T Nm84-28; 3—kE L Nm81-8
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Pig, 4 Comparison of RFE characteristics between garnets

1—KEBrezinyZ 15 YA
—HEBETEHAMOERES TR AlA (FEHNm81-22)
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Table 4 Comparison of chemical composition between garnets

| FREHURATFEE W

= H ———— e s
Pyr Alm ‘ Spc ‘ Gro [ And ‘ Una
ABReRSEEREE SN AEG 17.082 59.695 3.587 19.636 0 0
EEBreziny T 15 P EEA 18.0 60.7 6.3 10.6 4.1 0.15
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Rare Earth Element Characteristics of the Garnets in
Granulites from Jining Group, Inner Mongolia
Han Song Huang Zhongxiang Yang Reiying
(Institute of Iigh Energy physics, Academia Sinica)
Key words. garnet; rare earth element; granulite; Inner Mongolia
Abstract

The Jining Group in Inner Mongolia consists of a suite of hypometamorphic
rocks of granulite facies, with the lower part being mainly two-pyroxene-plagio-

clase gneiss originating from volcanic rocks and the upper part, sillimanite-garnet-
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potash feldspar gneiss from normal sedimentary rocks, The garnet samples collec-
ted from different parts of Jining Group belong chemically to similar species
and are composed mainly of almandine (50-60 norm%) and pyrope (34-42 no-
rmY%),with less andradite and spessartite,

The trace and rare earth elements in garnets from granulites of Jining Group
have been determined by means of modern highprecision neutron activation ana-
lytical technique,

Experimental results show that the chondrite-normalized pattern of rare
earth elements is mainly affected by the properties of original rocks instead of
by the composition of garnets, In the process of metamorphism the garnets from
metamorphic volcanic rocks mostly retain the distribution characteristics of mag-
matic type garnets, showing considerable enrichment of heavy rare earth elements,
while those from metasedimentary rocks fail to show obvious LREE and HREE
separation but have relatively strong negative Eu anomalies,

It is considered that the rare earth element characteristics of the garnets in
metamorphic rocks might serve as an indicator for distingnishing ortho-rocks

from para-rocks, and for determining propertics of original rocks,



