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Fige 1 Schematic interpretational map of fault stiuctures in satellite image of Bayan O»>o acea.
1. Tertiary siltstones 2—Proterozoic Bayan Obo Groups 3—Caledonian intcrmediate-basic rock; 4—Her-
cynian granite; 5—Deep faulty 6—Regional faults 7—Concealed dome.
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Table 1. Average chemical compositicn of dolomite and limestone from Bayan Obo (in

percentage)
HZEREEEE (40) TR MERE (128) A R &
W M N s M % | pEBE) | #RryE®
Si0; 2—27 10 0.1—48.65 9.58 10 5.19
T2 0.,04—2.,57 0.42 0—5.2 0.65 0.03 0.06
Al;Oz 0.1—5 2 0.2—18.2 2,9 0.77 0.81
TFeo @ 8—25 15 0—383 8.7 0.8 0.54
MnO 0.5—3.3 1.3 0—8.6 0,72 0.04
MgO 5—20 12 0,1—42,68 6.69 6 7.89
€a0 5—33 24 0.83—64.04 34,06 42 42,57
K0 0.1—~3.5 0.9 0.01—12.8 1.47 0.28 0.33
Na,0 0.1—3,2 0.7 0.01—2.3 1.02 0.1 0.05
P:Os 0.2—3,66 0.95 0.1—11.56 1.86 0.08 0.04
F 0.1~17 1 0.02—39.72 0.73 0.04
BaO 0.05—11.75 0.5 0.05—10 0.26 0.03 1.13
S10 0.06—4.,76 0.40
RE;O4 0.1—5 2.5 0.04—0,49 0.15@ 0.07
Nb,Os 0.02—1 0.08 0.3—7 0.08 0.002
s 0.02—5 0.6 0.01—20 0.61

@ ##Clarke P. 1924, ESHYREEM
@ FcO + Fe,0s
@ KRERBHFIANABREIINTFE
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Table 2 Chemical composition of K-feldspar rock from Bayan Obo (in percentage)

# 6 K & & B oA kA&

1 | 2 1 2
Si0, 60.95 63.93 61.97 63,46
TiO: 0.04 0.60 0.04
Al.O; 17.28 18.14 17.37 17.84
Fe.03 3.94 0.49 1.16 0.27
FeO 1.47 0.27 3.31 0.48
MnO 0.11 0.04 0.03
MgO 0.11 0.14 1.54 0.17
Cao 0.68 0.05 0.28 0.10
Na:0 0.80 0.66 4,33 0.63
K:0 15,04 15.75 7.13 15.75
P.O5 0.07 0.01 0.06 0.03
SIS 0.05 0.49 1.77 0.66
B 100.50 99,97 99.56 99.46

RS, EFLRE-RRE kR TFHERIX—KEA, ENARE ALK, WHRAE. ERA
B AEEE. BEEE. BAAGSS, BIIREERREMEEA, SOERRE F—€ EENES
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Fig. 2. Periodic table for the Bayan Obo ore dep osit.
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Table 3. Mineral consiituenis of several soris of ore in the Bayan Obo ore deposit
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of ores and rocks from the Bayan Obo
de posit.

1—Fluorite type niobium~REF, iron orc;
2—Aegirine type niobium-REE iron ore;
3—Riebeckite type niobium-REE iron ore;
4—Doclomite type nioblum-REE orey 5—
Massive niobium-REE iron ore; 6—Carbona-
tites 7-K-feldspar rock;8—Magnetite zone in
carbunatitey 9—Feldspar zone in carbonatite;

10—3Biotite granite;11—ILimestone.
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& 4 Sm-Nd FERES

Table 4, Sm-Nd isotopic composition of the Bayan Obo ore deposit

BRS TRER (r?;::n) ((1::;) *7Sm ® e ® + 20] tDm@ me/Na@ sNd(o)©
J14Nd /“‘Nd (Ma)
By-1 |EEBRERIT A |3.391x10% | 3.110x10° | 0.06596 | 0.511570 | 13 | 1627 -0.66 -20.9
By-2 |HARERI%TA |7.740x10% | 1.250x 104 | 0.03746 | 0.511300 [ 9| 1597 -0.81 -26.1
By-4 |RABGW I A [1.072x10% | 1.345x10% | 0.04821 | 0.511378 | 13 | 1629 ~0.75 ~24.6
By-5 [(ANAREMLILT A1.194%x10% | 1,231 x10% | 0.05867 | 0.511535 | 11 | 1585 -0.70 -21.6
By-9 |BRgEmL%e A 2,551x10 | 2.859%10% | 0,05397 | 0.511480 | 8 [ 1590 —-0.,72 -22.6
By-4 |B=HBEMLHE |2.986x10% | 3.687x10% | 0,04899 | 0,511373 | 13 | 1641 -0.75 —24.7

O BE 0.1%; @ REAWUN/Nd=0,7219%81L;

1 (43Nd/M4Nd)g — 0,51315
® tpm== i 3
® D; Alﬂ[ C(¥7Sm/™Nd), = 0.2137 + 1]’ SHRRERES, TH;
d) (¥7Sm/144Nd)

@ = (SIH/N s - = 8 -

Fsmina (Sm/Nd)cHur 1 0.1967 1s

(MNd/14Nd) g

3 sl - 4

® enalo) [ 0 51764 1]><10

BN/ Nd=0.7219% o J. M. Nd,Os(NO. JMC 321)#5if JlE & B
MINA/1Nd = 0,511125 £ 8(20), BCR-11°Nd/*Nd=0,512643 +12(26),



66 K B R 19914

M1 [FFel2 (s [Rirds [prels [oT)s [B7]7 [ST)s [AeT)o

B 4 Sm-NARGLRHIERMEAE R
1—HREM %00 :—HANERLYT A —RANEHR L% A (—RANAREFL%T A
S—HEAMER L% A s—AZEBEERLIY A T—RAEZBRER LY A R AAEERL
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Fig. 4. Map showing sampling location for Sm-Nd isotopic study.

1—Massive nicbium-REE iron ore; 2—Fluorite type niobium-REE iron ore; 3—Aegirine type niobium-
REE iron ore; 4—R’ebeckite type niobium-REE iron ores 5—Dolomite type niobium-REE iron ore; 6—
Dolomite type niobium-REE ore; 7—Biotite type niobium-REE ore; 8-K-feldspar type niobium-REE ores

9—Aegirine type REE ore, By-2-Serial number of sample.

ERTHER A YorkBIR 4 875 FHEHHACSm) =6,54 X 1072a,

RESITERIITR 4o B 5 IR PR KSm-NaE L4, B 6 2 0z Shilg JRNaR b KB
BRI AR E.

Rt 4Rkt =1.58 % 0.36(20)Ga;Tna = 0.51088 + 12(20) sena(2) = +6.1£2.4,

BFFIRREH, ARMEY REera(t) = +6.1, BHRERLRT WEREHE, NE6FH, NaF
PLREL S BRIV E R R~ BRI &, VLB A 1.58CallER RANAR G RHBOERIESR, B 5t
Ry HERFES . BRIENE fon/na LI, #RH L0 BEB, BRERLTRERBRYZATRKK
&, ARDER LR HRETERKR AT S L. BOKRERSY, CO:. F, PEAMEH .

TR Sm-NaFIH AR 1. 58Ga B LB T el R, X ERFKBERSPHER HITRMHR. i
FRRY HRESBEGTRNRRE, BRERLEMIBIERATERY M. %Ly KERRRE 5K, &
SHURE LR 5 RHSn-NGER AL N 1585MaF]1641Ma, F3J1612Ma, BRLR 5FM £RHE,
EREB LT Ay HWEERIPRY, REERLLREEKMERNZFRER. XE FEYKH
AR, RACKEBRLRREL RALRAE, XEL —RBLERRRET KNEENHIE.
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Fig. 6. Nd isctcpe evolution with time
for the Bavan Obo ore deposit.
Oblique line area represents Nd isotope evolution area of
deficier.cy mantle (DM)s radiate lines stand for Nd

isotope evolution lines of the Bayan Obo ore deposit.
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Table 5.Sulfur isotopic composition of pyrite and galena from the Bayan Obo ore deposit

5%S (%
=
wom | T o
7 w -4,2—+4 +0.52 (39 BRE 1979
ETRIRT -2,7—+7.8 +2.39 (31D BRE (1979)

ES RO REK
® 6 OxBPRYTRBKT HERLERS

Table 6. Oxygen isotopic composition of magnetite from the Bayan Obo ore deposit

S0 (%)
w ok ok E
B OH EOoHB

BRERL ST A ~2.99— +3,55 -0.09 (9) b (=S8
MNGRHER L&y A +0.76—+1,92 +1.69 (5) AL EHD
R/ I T A -1,1—+1.3 +0.2 (7) WERE (1983)
HARERLI VA -0,5—+3.6 +1,8 (4) BEEE (1983
BLABER I 4 -1.4—+0,7 -0,3 (4) BEES (1983
PNEHER LE%T A +0,5—+3,0 +1.8 (5) WE X% (1983)
A= ARERLTA 0.0—+3.6 +1.3 (28) MEEE (1983)
BERBRERLITA +1.3—+4,2 +2.9 (8) BMEHESE (1983
g arag ot —2.99—+4,2 l +1.145 (63) |
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X7 BEBRTERKRESHENHME
Table 7. Initial sirontium values of apatite, dolomite and carbonatite rock from the

Bayan Obo area
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METALLOGENIC EPOCH AND GENESIS OF THE BAYAN
OBO NIOBIUM-REE-IRON DEPOSIT,INNER MONGOLIA

Yuan Zhongxin, Bai Ge and Wu Chenyu
(Institute of Mineral Deposits, Chinese Academy of Geological Sciences, Befjing)

Zhang Zhongqin and Ye Xiaojiang

(Institute of Geology, Chinese Academy of Geological Sciences, Beifjing)
Abstract

Geotectonically, the Bayan Obo deposit is located on the northern margin
of the North China platform. When the Proterozoic Bayan Obo Group was for—
med, the area was likely a rift tectonic environment. Dolomite, the main wall
rock (or host rock)of the orebody of the Bayan Obo ore deposit, shows distiuct
stratified structure and is remarkably similar to REE- and Nb-rich carbonatite
rocks in other parts of the world in mineral constituents, petrochemical compo-—
sition and RE as well as REE composition. K-feldspatite, another host rock of
the orebody, might have been formed as a rssult of volcanic exhalation, and is
unlikely a common slate.

The Sm-Nd whole rock(whole ore)isochron age of the principal orebody of
the Bayan Obo deposit is 1.58 Ga, aud the Sm-Nd model age is 1.61 Ga, with
eng( # )being +6.1. The data suggest that the ore deposit was formed in mid-
dle Proterozoic, and the ore-forming material came from the mantle. Middle
Proterozoic seems to be the time when Bayau Obo Group was deposited, and
the REE metallizaton occurred together with the deposition of the strata. The
isochron age is close to the model age, implying that the ore—forming material
was precipitated to form the ore deposit immediately after its separation from
the mantle, without much contamination by the crustal substances.

Besides the metallogenic age of middle Proterozoic, the ages of Caledonian
period and Hercynian period have also been recorded; for the former period,
the Rb-Sr isochron age of Kuangou carbonatite vein determined by the authors
is 433 Ma with ®Sr/®Sr(i)being 0.706; for the latter period, the Th-Pb age of
eschynite from the ore deposit and the Rb-Sr isochron age of biotite granite
from the southern part of the ore district were already determined by previous
workers. These data indicate that the ore-forming process was of polyphases.
In addition, 6'%Omaigneiice values of massive iron ore are —2.99—+ 3.55%,, aund
38 0uagnecice values of kaersulite type iron ore are +0.76—+1.92%,. These va-
lues, together with the sulfur isotopic data obtained by previous workers, also

suggest that the ore-forming materal for the ore deposit was derived from deep
sources.

(4587 to be continued on p.58)
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SEDIMENTARY EVOLUTION AND MINEROGENIC
BACKGROUND OF PROTEROZOIC ERA IN NORTH CHINA

Li Tong
(Untversity of Scicnce und Technology, Beijing)
Abstract

Proterozoic is an important minerogenic epoch and also a turning period of
the global minerogenic background in geological history.

In North China, lots of mineral resources occurred in Proterozoic, and their
minerogenic processes were controlled by both the global background and the
regional or local conditions. The analytical results of the sedimentation evoluti—
on, the chemical characteristics, and the types of mineral deposits all point to
the conclusion that in North China the abruptly turning point of the global
minerogenic background of Proterozoic might have mainly occurred just before
and after Luliang orogeny (1850Ma). To cite two examples: during that time,
the chemical composition of the atmorsphere changed from CO,-N, type to N,—
C0O,-0, type, and the pH of the sea water changed from acidic to alkaline.

(8707 continued from p.70)

It might be considered that the ore—-forming process of the Bayan Obo de-
posit was of polyphases, but the major metallization took place in middle Pro~
terozoic. The ore-forming material was brought upward in the form of volca-
nic exhalation from the mantle and then through sedimentation formed ore
deposit which was genetically of alkalic rock—carbonatite rock type. In Caledo-
nian period, with the intrusion of carbonaite veins, small amounts of ore-for—
ming material might have been brought upward from the depth and led to
extensive metasomatism. In Hercynian period, with the intrusion of granite from
the south, the ore deposit was transformed and the metasomatism was further
developed;nevertheless, little ore~forming material was brought into the orebody

from the depth or the outside at that time,



