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Fig . 1

Simplified geological map showing tectonic division of the Eatly Proterozoic rift system and major magnesian

non metallic deposits as well as magnesite and talc deposits

1 — Archaean craton ; Rift Areas: 2 —Northernmost slope zone ; 3 —Central depression zone ; 4 —Southernmost shallow zone ; 5 — Mantle uplift ; 6 —

Boundary ( deep fault) of tectonic zones ; 7 —Shear fault ; 8 —Extensional fault ; 9 —Basic rocks ; 10 —Inferred uplift ; Mineral Deposits : 11 —Boron ;

12 —Talc and magnesite ; 13 —Serpentine ( Xuyan jade) ; 14 —Brucite ;
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(TREKA: 1984 ;Peng et al . ,1995) . KA fER
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al ., 2000) .
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15 —Diopside and tre molite ; 16 —Clinochlorite ; 17 —Fibrous sepiolite
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Fig.2 Characterictics of gypsum associated with magnesite from Paleoprotozoic Dashigiao Formation in eastern Liaoning Province

a —Gypsum-bearing dolomites with penetrating fibrous gypsium veins ; b —Tabulargypsum minerals associated with microcrystal

dolomites under microscope
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3 LA B R N REE S AR — e A, w(Sio)
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RS IEAH GG R .

A B S (8] 3) ERTEUE K
b —B —— ok — 2 A R T S8 I
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I AR -5 R BTN BRI w( Sio,) P KT
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1.4, w( MgO) N 21 .7 % . MBRIRERA I LA = A1 F
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0 .03, w( MgO) A 43 .943 %,
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Fig. 3 Contour map of major ele ment compositions of rocks in 3rd Member of Early Proterozoic Dashigiao Formation

a —Contour map of MgO, CaO and SiO, contents ; b —Contour map of CaO/ MgO ratios
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Table 1 REE compositions and related parameters of magnesite ores and dolomitic marbles from 3rd Member of
Early Proterozoic Dashigiao Formation in eastern Liaoning Province
wy/10°°
FE LREE/ HREE
La Ce Pr Nd Sm Eu Dy Ho Er Yb Y ~REE
SN A 10.05 6.59 9.28 5.84 4.52 2.20 2.24 3.42 2.13 1.36 3.11 20.76 3.27
EFyapN:Pe 8.08 5.08 7.14 4.16 3.52 1.83 2.33 3.29 2.13 1.38 3.03 17 .29 2.53
100 - F3 UERTHRAXAGHEZSY BAEREESERK.
e AE AVAEY &
= ;ﬁﬁl‘ , ﬁ*m n1 %ﬂ FI.%
o BIEFAEE Table3 §6°Oand §°C data of magnesian and talc ores and
their surrounding rocks from Early Proterozoic Dashigiao
g Formation in eastern Liaoning Province
gm— P2 BE 4B 8% Copg/ o0 5% Ogyon! Yo
u“g L01035 I AZEEENT -1.4 111
# L01022 ZEEEH” 1.2 12.6
L01015  JififtA KBS -8 228
L01025 Jififn KELA -4 19.6
I T T T T T L01017 & J=H REE -0.5 20.2
La Ce Pr Nd Sm Eu Gd Dy Ho Br Yb Y 101020 Zcaiik A 240 KRE% 4.4 18 .2
L01023 BRFRA= A KIE -0.8 121
4 WRFEBEVVAAREEASARNEER T L01021 Ak A=A KA 0.8 11 .2

3R BB B AT b AE A P 2
Fig .4 Chondrite- normalized REE patterns of magnesite ores
and dolomitic marbles from 3rd Me mber of Early Proterozoic

Dashigiao Formation in eastern Liaoning

Fe2 UREAGERXRAGHAEZZETMBATAS
BlE w/ uptbE’
Table 2w/ up, ratios of magnesian and talc ores and their
surrounding rocks from Early Proterozoic Dashigiao

Formation in eastern Liaoning Province

WAECAARE B I AR w107 we/107° wy/ wy

EPE) Pt, d° 12 10.7 0.3 35.7
ESC N RS Py, d° 6 124 0.2 62

THYERKGERE KRB Py &P 2 11 .4 0.3 38

oz KA Pt, d° 2 34.9 4.5 7.8
B Pt, d° 2 725 2822 0.3
KRG = M, 2 85.5 182.7 0.5
ZRAEH S nv 2 190.8 4292 0.4

© I T MBS T UK A BRI SR

TN 6 Copg KM H A - 1. 4% ~
+1.2 % PRMEREE T2 WESET S A a0
KELAAER RN MR B g AR &

R b 5 R 2 BT R ST R AL R SE AR s AT, R
MAT251 EM ST 100 %@L HT KEE £0 .2 %.

T3 A KBRS R 25 A7 KBEE 1Y 6" Og o w A0 TE
KA1 .2 % ~ +22 .8 %o, FLVIIME N 17 .35 %o ; 288
I 8" OgmowZAHTEE A +11 .1 % ~ +12.6 %o, tt
SEYIME A 1185 %o, LRI AWM A IR S AT e 5 K
A AAE B AR B FH o 3R 7K 4 R 25 14
US-AEEPS

— RN AR DS IR K N s B A R
T 62 C .6 O, MR K SR A R 6 HLA A
IS . AL AR IS8 B0 R = A7 KBRS 6 Cppp -
88 Og wow TH AH 5% B i1 A2 T 52 7% 0 A Tk 1R 38 2+
DX AN 4 5 e ARG HH Y TR S e L B A
(Bl 5) S BREE BT AN 2 A K B AT AR R )%
DAL, LR SO A IR 5 RV A

6 A LAA

L AR DT A B 1 I R A ™ U AR A AR
Tl 6 0 Tk R <5k RS 23 A T SO G A IR

O MICM 1985 I T RATHR BRI A S B0 MRS AL B T B R
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(Chen et al, 2002) . S AR 1) B 23 FREAIE 2 W A
W IR T B4 AT . WA IR AL AR E Sk
SO WA 3 3K s KSEEEN RIS AT IR I s AT
BRI AT 2200 R e R A AR — i 5 ~
20 pm SAHE N 10 % ~ 15 % A0 A
A E K GE N R AR L R 0l B NaCl LB
JZ w( NaCly) 29 % ~37 %( & 4) . WEMAEE S
A K" Na'.Ca?"  Mg®T JHCOyT KKEI co, M
BRI CHy , & 5 o(B) 28 KY 25.9 mg/1;Na®
158 .1 mg/1, B A IA 575 mg/1;Ca” " 127.5
mg/1; Mg>* 146 .5 mg/1;HCO;” 626.5 mg/1;CO, i
%1443 mg/1;CH, <0.3 mg/1. VAT pH (N
9 .14, RHEME(E 5) . WA AR TIRARGE nf L2 5
W5 REAT e AT RE A A 3k B 7K AR 1T R . 2R
R ey — i B2 150 ~ 210 'CAHIT 285 ~ 305 CH
ANXE] 23 ) 22 BEA T &5 AR DTt LR

8*Crpn

61

4 F

DU AT B IR FE 29 200 ~ 300 C . WX HE IAHE
531 Ruby Mountains 76 i A AT R IO ik
PRI A L A #1807 Y A T SR 1D A 1 7K
PEJR( Brady et al ., 1998) .
URBASHTEAT w(sio) & & — K7
1.09 % ~33.28 %, F-34°8 7.97 % . [N KIS
(R T A DX 38548 5T ) ) A8 oot R v A7 328 3 1) 5% s
Wil TP I . R RS R AR A 0
JKRT 0 BB A TR L IX 3R B A A AR A
FERRAT R B 1 DR AR A T A K S D DX ek AR R
BRI R W R T A b sk T
NN IR R AR (IS E L X A i 1 Y R e
WRE L (R S5, I ) 55 e W 2847 B 30T 3 7% 1k ot
R T Y b ew I R AR Rl Dap A5 A1 ZEpuN i
FPARFRIE I — M B0 B0 60 %) 7T 2[RI iE
B AR T AR 55 R T B IR k2 I N AR ) c o, 1R 4y

K s

WRZEBH A B A 62 Cope 6 OgpowtH I i

A—IEFHEAHIX B —IRIKIX 5 C —52 4% JUifG AH B IR 1 X

Fig .5 8% Cppg - 6" Ogmow diagram of magnesite ores and dolomites from 3rd Me mber of Early Proterozoic Dashigiao
Formation in eastern Liaoning
A —Normal marine carbonate ; B—Fresh water carbonate ; C —Metamorphosed marine carbonate
4 THEBTEHRKAVFEZEN T KRG RIRESE
Table 4 Fluid inclusion data of magnesian deposits in Early Proterozoic Dashigiao Formation,
eastern Liaoning Province
P ) (RIS K/ pm o/ % I w( NaCl,)/ % T R C
1 ES N Uiy 5~15 10 ~30 37 280 ~ 300
2 3o LY 5~20 15 34 250
3 i UIRTY =S NRTEIN 4~-18 10 31 167 ~ 209
4 PEE IR 5~15 10~15 31 185
5 PaE AR EAR 5-15 10~15 30 135~150
6 FiE SJTR SRR ER 5~15 10~15 29 130
o L RRL A G P B SR ST BT SE R M, SRHITAE PR CHAIXMECA B4 MG MR ;- 180 ~ +600 C KiZ to.1C.
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Table 5 Chemical compositions of fluid inclusiors in talc deposits of Early Proterozoic Dashigiao
Formation in eastern Liaoning Province
-1
HE B Cnel ) pH ff
K* Na* Ca*" Mg** HCO;~ Cco, CH,
1 25 .94 185 .48 401 .79 235 .62 522.15 112.20 <0.03 9.34
2 25 .94 139 .11 111 .61 84 .82 658 .28 125 .40 <0.03 9.23
3 25 .94 56 .65 55 .81 179 .07 837.50 214 .50 <0.03 9.00
4 25 .94 64 .92 78 .13 122.52 496 .29 198 .00 <0.03 9.16
5 25 .94 575.00 111 .61 7.54 130.97 102 .30 6.30 8.71
6 25 .94 39.07 89 .29 131 .94 534 .21 66 .00 <0.03 9 .24
7 25 .94 46 .37 44 .64 263 .89 1206 .28 191 .40 <0.03 9.30
R3] 25 .94 158.09 127 .55 146 .49 626 .53 144 .26 <0.03 9.14

Hh T b RS AT 7 BEUEIE TSR 56 & A A SR A AR B3 ik R BE £0 .01 mg/1.

J AR T BZ R A 14

FEWF TN 0 R B AR N R I AT RS
AR N S ALY R BRI WA sio, R T
T I A RN B TR A 1 A T A
W sio, MR EEFNE AR TR mmE® sio,
Bl BT FIFBAL 55 B B R 6 55 1 )
RAR ARG A . WA R R R S ARV 2 6k
JRFRACE AT E w( Si0y) EUE T k250 e ik
T Si0, 7E B A 15 B g

DL ERIFIE R B A A A A A — P T I K
(1 B e ) B B AR A

7 WRHER

R IR W A R 1) B R ), — A7
FEA (BT EE 1994) , IR 2B 1 A L T
KA VRV TR AR G . 80 DTARAR T
JSC DR (PR B = B SR 5 IR A I AT K R
AR R UIAR ALK . X T 22 U AR AR T i TR 1)
BB AR T SR AR S B T FR B X L
WA K B TR E BN it B R R0 ARS8
JUTAS ] R 05 R L o LA ik 19 % X 58 i 25 8
I E SRR A A i

FEE RN PO A AR B IR W 051 1 2 Al 28
W AP A = A B A=A KEE TR,
BUEYEA - OB AR BRI 2E8E [lm s s
B A KB IZ @2 BT R b AT 25 Bk
WRRADAINE @B A= A ey
WIICHE MR MG MM B ER @GESN
DA I I . BN A R R

WA 2 R 00 3R R A X b DR RIS 1 2 4
WAER ARIED A JOEE ZE 000 IR X f i
IV AT R (1) 5 i AL IR % 35 30 24 L DX 1 6 o
IR R BT W) A5 R DX 3l 2 A1 2 2 I 1R T X8
ENEP ISPV . Bl iR ANIE - X i)
JRBRIE A YO B 7= o A (0 8 R . ) Ah 22 8%
WL A A o ) AR U — e A B30 A
)7t IS AMAFAE T HIRASAH IR DU IR
MIZER A RIFEAEAE AEZ8 R IR R W1,
SRR RN A A KBS R 25 1y S G %
M 70 28 NG MR I A A — 8 1 22 AR e AT o0 A
(AR — 8 . BB I = KB 38 %2
FIEF I X IE SRR MG FH 3R 30

DR ELSF (1989 ;1990) At & BT R HLIX
BRI IR £h o E s TP AR A RO A KA —
AT DORR 3 B IR 8 T 1 o 2 8 WA T A At
HEM O] REVTR T 28 KT . = A VIR >R K
TR B KSR A IR N SE . T Y
IFUEHE 8D | I B N IL AR H X 22 B0 R AL B
WAEH 52 kA% WX e 4 4 it it
GO JCHGE IR T KRB AR R I LA A7
FHERA T A R A A R S B AN A TR PR T
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Metallogenic Conditions of Magnesite and Talc Deposits in Early Proterozoic
Mg rich Carbonate Formations , Eastern Liaoning Province

Chen Congxi] 2 Jiang ShaOyong3 , Cai Keqin4 and Ma Bing4
(1 School of Earth and Space Sciences , Peking University , Beijing 100871 , China; 2 Information Center, Ministry of Land and
Resources , Beijing 100812, China; 3 State Key Laboratory for Mineral Deposits Research, Nanjing University ,
Nanjing 210093, Jiangsu, China; 4 China University of Geosciences, Beijing 100083, China)

Abstract

A number of large and superlarge magnesite and talc deposits occur in Mg-rich carbonate strata of Early
Proterozoic Dashigiao Formation in eastern Liaoning Province . The existence of sedimentary gypsum and the
§%0, §°C, 8*S isotopic geoche mistry as well as St/ Ba ratios of carbonate , talc, quartz and gypsums in combi-
nation with field investigation and laboratory sample analysis de monstrate that the formation of magnesite and
talc deposits was closely related to marine evaporates, which underwent refor mation as a result of regional meta-
morphis m and hydrothermal metasomatism . Metasomatic fluids derived from paleoseawater played a controlling
role in the formation of talc deposits. In this paper, the authors deal with the ore-forming conditions of magne-
site and talc deposits, such as their tectonic setting , the ore-bearing formation, the lithological and palaeo-geo-
graphic features , the ore-forming structures, and the origin and evolution of the ore-forming fluids. It is held
that the magnesite deposits were mainly formed by evaporation and sedimentation in a marine environment,
whereas the talc deposits resulted from the metasomatism of the Mg-rich carbonates by the action of SiO,-rich
saline hydrothermal fluids during regional metamorphism .

Key words : geology , magnesite , talc, ore-forming condition, Eastern Liaoning Province , Early Proterozoic





