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Fig. 1. Sketch map showing Middle Proterozoic sedimentary environments of
Langshan area, Inner Mongolia.
1—Pelite; 2—Carbonate rocks; 3—Clastic rocks; 4—Old land; 5—Basement fault.

BRUBME PREEROHERESRURNERBUMEK ., A EMBE AR, L
LR T E R A RERMOAZTEE, FHEERUBE S ERR A RN
B, BEAMORAEEBHTE 1800 X 106~1000x 10° a Z[ES39, QI EEE. & /R #E
PREAHEASERE KA RE, BRUEMNATE, REO—4, HERERSRnARE
B AR vh e AR U A 0, B R ALy b 0 BT 5 o 5 51 4% S B4 B 1 b 9 K LA B S 4
NHHFFTe
2 R ER. RBKRRERE

BEMEEEENRUEM XS EEAREFER. RUEMARUBABEE A4
MEZEE, B—BURBEAIEWRAS28F SHERERERG T EERE. RIEM
ST BEEE (B 2), %A T ER:

BAEE (Ptly): FTEAEBRTHE, RRERBHKZRER 2. SRERAER &
Ry RREESEE: PBUTREDE, BHRRMLK, ARESREZBAERY, B6A
Xa%, RERBMBEMEMALE. ANAAES: EMESHA/ESR, AREA. £HRA
RO, BRKRE. BAAEEE, RUIEMWERS CRS LBV RO 4 R £ E£ZH44 L
8, HEp R0 et BIRE S,

BZEA (Ptly. MM E—, FEABBRER S, FBR JRAES, HbR
PRERFERHANEYE, DEAEFERENIREE, MRKEE, REEHE%, 44
ERLEE, RmSEEEE, RPIZBEK P T ERY, WEERTREIETRE.

ERNBEBES, KEAE, THE, B, ZBAER S, HREBRTIIBAEDLEE,
HUTHERAET YRy, EHtE, Lo L 5ERREEREEN: (1) &M



144 v K H 5 19924¢

e o e e

300m

200m X X

4 Pt2/}

100m

a7 il e Ol e e [ e N s M s [
A 2 el E AR E
1—XEE 2—5T B 3—BF B —~TFTKE 5s—REs 6—ANGE: T—BEBAERE s—R X &)
S—EEARE; 10— _EZBRENE
Fig. 2. Correlation of strata of Langshan Group on the northern side of lL.angshan area.
1—Marble; 2—Ore~bearing bed; 3—Greenschist; 4—Phyllite;5—S8late;6—Amphibolite; 7—Biotite quartz
schist; 8—Quartzite; 9—DBlack quartzite; 10—Two-mica quartz schist.
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Fig. 3. Niggli diagram for metabasic rocks from the northern side of Langshan area.
I —Clayey sedimentary rocks; Il —Igneous rockss Il —Chemical sedimentary rocks.
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Table 2. Electron microprobe analyses of hornblende from amphibolite

@me ELLK ol Si0; | ALOs | TiO; | Feo® | Mno| MgO| Ca0 | N2,0| K.0 | P05 | Crs05
1 | BRANRNE | THRENA 44,57 | 5.88 | 0.01 | 30.77 | 1.05 | 3.47 | 10.25) 0.64 [ 0.96 | 0.05 | 0,01
2| AN E | BEE&EBNA | 50,09 2,30 — | 22,07 [ 1.95 | 9.51 | 11.1¢4f 0,55 | 0,20 | — -
3| ANA BINA 42.97 | 15.19 | 0.54 | 14,57 | 0,21 |10.80 | 11,58} 1.99 | 0.21 | 0.09 | 0.02
4 | BEARE ABNHE 41,30 | 15,04 | 0,74 | 22,00 | 0.06 | 5,82 [ 11.39 1.67 | 0.56 | — -
5| BKARNE BNA 42,87 | 14,50 | 0.30 | 16.47 } 0.18 | 9,02 | 11,47} 1,95 | 0.38 | 0.10 | —
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Tabie 3. Sm-Nd isotopic composition of amphibalite from the northern

side of Langshan areca

B = FEfE Sm(107%) ‘ Nd(1067°) 1478m /144Nd EN/ N £ 20 BERERY (10%2)
— !
Lg | RCEE R 3.648 13,259 0.1664 { 0.512688 + 19 1486
V-1 E & % 3.767 ‘1 13.492 0.1675 ! 0.512679 = 11 1551
|
N1 oM A 3.462 ’ 13,712 0.1327 ‘ 0,512536 % 10 1531
$9282 )=l 2 1.5¢9 J 6,483 l 0,1781 ] 0.512774%3 1605

B EERRH LR RENE, B2 0.1%
BT Sm-Nd 48 {02 7 o B L A e 0k, MEM RAMKANE, WE &R

O RUET&REER, 1080, BT E W EMSHFAERS, NPEk
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AR A WTIIRER, HARHNE, RERB/BFACRE, SHRIBEBEHEZH
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Rl b g A 2 KO0 & &%, Na,O/K.O [bidE, f N & 3% Na,O/K,O [ 3 # 24
5.07, &F % Na,O/K,0 th{EES 6.78, £ Na,0/K,0- Wa,0+K,0) E |t (@s),
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e phs oS R P F A B Na,O, K,0 %4 3 B A A,
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BERFGHE, PXERTHEHESREEANREE, S8R REPEENED KIS
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PR RBEK LA B W, BEASREEA, XAmMEAY,
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HRBRT HRLE AT HRMRE, NRERTXUESHORE LA EEERET, Bk
5 R R R TREMERZE. £ T HE/RE Ti0~K.0-P.0; EE® L, #



ik HaH Wil FE SRR ch o U M R AR R AR L 149

300¢
200F \
100} \E
\ ¥
50} \"
BN,
2 10r e+ w ,\/é
o o ® \\’S’ %
~ s5F + 4+ o, ~ §
o L] + T S
) 3o
&) . .
z 2r as
1t .
0.5¢
+ 1
0.2¥F *2
L]
Q.1 . 4 ) 1 [
0 2 4 6 8 10 12 14
Na,0+K:0
B o5 sl demigs %S Na.0/K.0- B 6 EREEEEE F-A-M ERE
(Na.O + K.O) FE f## (REERXE A, 1971) &2
VR R R Ek R k) 1—-ZF &% 2—ANEE
1—F 8% 2—BINEE Fig. 6. F-A-M diagram of subalkaline
Fig. 5. Na.0/K.C versus Na.O + K.O metabasic rocks.
diagram of metabasic rocks from the 1—Greenschist; 2—Amphibolite.

northern side of I.angshan area.
1—Grcenschist; 2—Amphibolite.
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Table 4. REE composition of metabasic rocks from the northern side of

Langshan area (in 107°)

¥ 5 = #E La|Ce|Pr [Nd|[Sm | Eu|Gd | Tb|Dy | Ho Er | Tm Yb Lu Y z
8-18-1 | g ANRNSE 12,2]30.4|2.87(19.0]446 |1.6 (6.4 {141 |61 | 1.25 | 3.4 0.38 | 2.5 0.37 | 33.8 ] 92,20
P5 Sl NS (10.2[23.8]2.44]14.4{3.0 [1,0 [4.0 |0.56/4.0 | 0.75 | 2.5 | 0.38 | 2.1 | 0.31 | 23.5 | 69.40
s9282 | #HAINE 5.3(15.9(1.8 | 8.0[2.3 [0.94/3.84(0.44[3.79] 0.75 | 2.11 | 0.36 | 1.72 | 0.53 | 22.8 | 47.79
C0206 | AINE 16.4(27.7|4.28[1645/3.6 |1,22{3.95{0.64|4.22] 0.79 | 3.06 | 0,50 | 2.05 | 0.55 | 31.9 | 85.46
- ANE 5.81/16.82,17| 9.9|2.9 |0.96(3.83[0.48{3.91| 0,75 | 2.67 | 0.43 | 1,76 | 0.36 | 25,7 | 52.73
He-07 | ANA 25.2]36.8/5.3 [21.4{5.95/2.85(5.22|0.81{4,05 0,82 | 2,02 | 0,31 | 1.67 | 0.32 | 18,3 |112.70
8-27-6 | MKFZREF S | 7.2/15.2| — | 9.8{1.45/0.53/2.2 [0.34i2,08] 0.36 | 1.2 0.22 | 1.3 0.18 | 12.8 | 42,01
P4-2 PERFETE [10.4[24.4(2.4 [16.0{3.0 j0.80{3.1 [0.56(3.1 | 0.53 | 1,47 | 0,26 | 1.6 0,22 | 17,0 | 67.84
59265 ERFERAE 16.07]117.2/11.87[10.5/3.53/0.81(4.48[0.57(4.79( 0.91 | 2.71 | 0.39 | 2.53 | 0.65 | 24.4 | 57,01
C0056 | BBAEFE [25.7[89.4(9.26/31.3[7.39/1.77|7.67|1.40/7.5 | 2.0 | 5.39 | 1,00 [ 5,12 | 0.86 | 68.0 |195.76
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Fig. 8, Chondrite-normalized REE patterns of metabasic rocks from the northern side of

Langshan area.

A—Grecnschist; 2—Amphibolite.

WAHGRRLTELRES (L5 B H42.01x107°~195.76 x 107°, H & LW 4> H &
ZREE #id 100x 107, HBMHZREHLEE (69x107°~1453x 107) MK, MERHX
RABEERMEL (15.2x107°~322x 107", HLLESAERND AR H L ¥ £,

TILREE/HREE kh{EFERES 2.53~5.37, Fig4.12,

6 Eu=1+0.3, RELEERFHBHE

HURHE, Sm/Nd [LIEER 0.15~0.34, La/Sm [LEH1.7~4.56, XS PF
NEXRAERFBLSHOARER], MELMEMERENM, KEREEZRE B L o8



Bk ¥ HEE: REGRUGENRTE REEREFER LR EL 151

KO AR T FEEMY R FE S aPr, RELAAZ £ A RE KR AP
0 S Pe B B,

5 ZEREVEA SR RIR R

RILAEMRE & ZARBR Cu, Pb, Zo§ R, MAETHEE, KAZ. FAABS. ®
¥4 Cu, Pb, Zn® &, EIHEFEERUBEZAEHS, PHESEEHAHZERI X R AR
Fifgi: —FMLAEE CHRANRE, Cu, Pb, Zn = EsEdE LEM—EUBI SR
BHATWERY; B—MURGCT SARE, THRBRAETENSERI B & # MiF
L, WG, TEHAE G SERHKREES, RESVLETAREEARRE
S, TESFRETERFES5ARR ABME. BHAAY &, FEEAESHKANR
HEMBSBER S, PRARSTEEAHKEERX, EXCT REBEEEEERK,
FERASE LR, MEE SIUHABR IR L,

MEAERCTE, AVERPLEELESENERE, HAETEE AW %k ARG
o, REBERELERS M, E5~50cm, TEHANA., KA, AXLR, ELE#
%, _ERERAE T IR LA e B 57 E kA A PRI R 3G R

BRI LR 29 A48 Bt s Yo il AT 5 R KW, Hvh Cu, Pb, Zn & A HEH, —
BRE+JLE JL+ ppm, Cu, Pb, Zn & & & & 4 51 4 300%x 107, 800x 107%, 300 %
10°°0 , BAVETHESMER &, EARAHANET, RAFTEKRFALRRF, A
WA R EREN, RELAE L Cu, Pb, Zn&EiK, AERIMERCu E
BRKTF 0.1%, THEE, RGECHP SRR BT REOTEREN, K Co/Nilkk RF 1.
X e E 3 RS B P T REAR AL T B4y W I,

B, S5 Lk, Rbms Ees R ER D, UTPARRURERESCEERNS
SRV KM AR YR RE, ARMRUBK, RIUFEREESTHREEIRERPILER
DRR &R A GCu, Pb, Zn HREHMMBRIE, BHfAFEEPTERCLGRHBEIERE KLY
HREMB ST BPOT RN, BT RV AABUINRANSE, LRBREMET {E
AR, PREERLFEHERYS KT IEAKERGO, RUBBKX Co, Pb, Zn ¥ REBREH
WEA R AR KSR EELE, BEXELCYIRREN . KRB RV aypmtTH
RERpEaRs b, HEBRETERATROBAERERS, PUERKUENHESE
EMEL AT HREX KRB L TIBHEARIBOEFEE,

M ki B BSI, o RN DI 5EEEMYHX R RBAEEEN SRS
EEyFRRNL, BT, XA AU TRXUBDREERRPHRTORELET BT
B. BBERY BB ZYRIBEOREE SREEE KRG & A SIEH 0K EXR, T
AT OHEREEMBRA S R2E R ERRREATRMEREFELEE K 1o,
Rl s STE (RF 1D 4 21.07~40,25, KREFEH/NT 40, BEHEREERH

[\b RUEFREIRER, 1980, EEEVRERSBENEHRABMRE, N

O IBR. HEHWAE, 1990, WERIUESCH ERINERTNE KRG TR, AR
® EAH, 1984, HEMLE, RDUBREEATEY



152 e w H fi 19924

iR Bl g, B ImREREK LA LB RZREWROEBELE, TEELDE
B 5B SINEE ko Rif%k DI B8R R, HRWI0M 2 M 5B 1gST-MgO,
DI-(Na,O+ K O) Bt B MR R4, KBREMHE 1gSIk DI HHEBMR R, KBERE L
FrdBh GREWIREE TEBZINRYR, EAXMRIIBLEER, ERTEES Cu, Pb,
In{GfiL %,

BACHEFHED, BlEMPTERRUESEEEDRBE HE T KE, BERA
ALO;, Si0, 5 1gSIs DI R RANIE, MEEELH S 1eSIKDIF B EF H &
XK. MM, LA PLERKEFHENOERTRELERILMEL Ca, Pb, ZnZ & BH
fehE, mMEMGARTE. REQEERMET AE, Cu, Pb, Zn &R,

B LEPER, BAITAADPILERTESEARRIUACNAZEBT KK 1 & £ &
#, WREAEZMXFRES TR KROAE LY i,

R SR EY R MAR RS —ZLLKUENET SAMMS- KU H 5 5
—RRUNREAET EANHR-TRAZY, RUEMERLE ST KOET 50 FEEEIT
BE, BE—%, HBFH, NEEF X9 KRG WEEE AR FNRVIRH AL
AU, InE AR ER PR DRSS R, FmRX R R K U E R
BEXELBERERANNR. AXEXFERHT ~ERREOELE, FERTIHEEE.

2 % X #®

BHE. AFTRUBRAHF LEHOUNS . HEMEERE. XREBKIRAEHRTHR, 1982, (2): 1~2
XEESE. ARTHPE—F T HRAUESREANERSER SRS SRV ENRT AR, REYRAER
#2, 1983, (2): 50~65

ERT. WMPTHRABEVEEARSR. SAERA (B—8) .t BRERLE, 1982.110~120
HERE. NRTEREH., RUBRCKMRERE. XREMFRIEETMR, 1983, (1): 124~133
FCRS BREFREEMANT . b HRHRE, 1987.2~50

EE W TR ARG IR Bl iRGE, 1989.133~212

HRHE. RETOEER (TH. k& SHKEHRM, 1985.218~228

REGE. ARAZTHE. Bl. &y ORI R ERE. 7 KBHE, 1991, 10 (1): 59~69
ERPHEESE, AL E RBGWHMREIIEE S MR RGNS RAFINITE. £0XBEBRAEE X £ K. FH
WRARFHRYE, 1990.128~141

10 Kondie K C. fg8tigE S5ibAE L. b AW, 1986,

11 Hutchinson R W. E 85" REMET LR iar. E/AT-EHE, 1988, (3): 19~27

12 H#F D E. TRETELOHARREEYS-B0E. —mHBRER. BT ERBR, 1989, (2): 21~60

[

W 0~ D ;AW

CHARACTERISTICS AND METALLOGENIC SIGNIFICANCE OF
MIDDLE PROTEROZOIC METAVOLCANITES ON THE NORTHERN
SIDE OF LANGSHAN MOUNTAIN,INNER MONGOLIA

Yang Haiming and Su Shangguo

(China University of Geosctences, Beijing)
Abstract

The northern side of Langshan mountain in central Inner Mongolia, loca-
ted in the transitional zone between north China platform and Hercynian

Xingmeng geosyncline, is one of the important metallogenic belts in China.
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It covers the Hegeqi copper-lead-zinc deposit and other polymetallic minera-
lized spots which all occur in Middle Proterozoic Langshan Group and bear
some resemblance to the group of sedimentary-hosted massive base metal
sulfide deposits proposed by Large(1980). Langshan Group is dominated by
epimetamorphic clastic and carbonate rocks intercalated witbh metavolcanites.

Metavolcanites consist of amphibolite, albite chlorite schist, actinolitite and
actinolite schist. Stratigraphically, they are restricted within the middle part
of Langshan Group. The foliations in them are commonly parallel to those in
country rocks, and they as a whole have been folded conformably with meta-
sedimentary rocks.

Petrographic evidence such as blastoamygdaloidal structure indicates a
volcanic origin of these rocks. In Niggli diagram, all plotted points fall into the
magmatic rock region; in the La/Yb-ZREE diagram, plotted points are predo-
minantly within the basalt region. However, ambiguity of field relationship
between these metavolcanites and metasedimentary rocks ‘combined with the
K-Ar isotopic ages published has brought about a dispute about the age of
metavolcanites. This paper presents a Sm-Nd isotopic age of 1491 x 10° a, indi-
cating that they are Middle Proterozoic syngenetic volcanic rocks.

Geochemically, Si0, content of amphibolite and that of greenschist range
from 47.50 to 52.05 wt% and from 45.00 to 50.75 wt% respectively, sugge-
sting that metavolcanites are mainly basic volcanic rocks. Plotted points in
the (Na,O+ K,0)-Si0, diagram and the F~A-M diagram show that they are
largely tholeiite. Total REE, ELREE/ZHREE and chondrite-normalized REE
pattern of metavolcanites are similar to those of tholeiite.

Mineralizations on the northern side of Langshan mountain occur in meta~
morphic exhalite overlying metavolcanites or along the contact zome between
metavoicanites and metamorphic sedimentary rocks. Close spatial relationship
between mineratizations and metavolcanites implies the existence of a conne-
ction between volcanic activity and mineralization. Co/Ni ratio of pyrite from
ores is larger than 1, suggesting that volcanic rocks provided part of metals
for mineralization. Nevertheless, sizes, ore-forming element contents of meta-
volcanites and geochemical features of ore show that not all metals came from
them. The more important significance of metavolcanites consists in the contri-
bution of high geothermal gradient, thus facilitating the migration of metals
from the underlying basement into the basin. The mnonlinear relationship
-between solidification indices or differentiation indices and oxide contents
demonstrates that assimilation and contamination once took place between

" magma and basement rocks rich in copper, lead and zinc.



