7OR # R

1996 4% MINERAL DEPOSITS £15H% F2M

ARG EEHET KRR KE

X 7%
(AFEHHTF, RS

£ E AFHTEBEHTERANZRHEBENBRZLBIERS . X9 KRESMEa%KL
T RBEE (Rb-Sr FBFREM 149X 10 %, BMEIMLE VIS HLE N 0. 705) BRHRFERT HERN
B REARBIKESHT K. TRPEEFRET R, T4 MRk, SRR ERRE
BT HEMH RSN NW AN RRRERLS. §ib &Ky FiL) . s8EE GARBERTT -
O MEEAL GRAYT L) =M p B BRANBENE . SRCREARSRRZ B, £
R B 1 KBS IRE, HEF MM RN EE.

EiE. ARRBEBEY K BERFLE BRI ER RNFEHER

KMZRFHEHNF L ABERBX, C2axAMBELREREETREANEINM LS
B reH, HPe¥Ed (Fe. Sn, Zn). KH (Ag. Cu. Sn. Pb, Zn), #HiikE (Sn. Ag.
Cw. BHARZE (W, Sn). ¥fiF (Pb. Zn, Sn) E¥ KEMEAIHRARE, MEL
BETIRANEASEEA N, AN ATENRER £, &85 0FRNZVFKOBEH. B
%, REEBHFY KM ENT KRR AIFIE.

ERGEYRATFHEHBIEREGHIERFTILR 50 km &b, ZPKRERNF HHT ) 109
HEAEE LN EFPRERHERT K. ARAN, EEGRTKSAXLZEEENHE
EGEZERY K, ABSKRESHAL-BAERKEAEXNEESERET K.

1 MR R

BEGWT R THRE RKEREREE- D2 ER S SRET WN AR, %P W ALT
RS AR BRI B PR AR VIR SO . MU R R BN OL-VTR RS, B
RHHZ SR KM EZE S . FHMBERMEZFORNES, XEE & XII-TIRERE
E&Sn, As, Pb, Ag, E—ERE EAPERELRTRETEBALS. KT LBRIMH
BEKES, KB EHH—RF NE MAHEHIWER (CAER BEFAMALBEEN. £
BV RS BT HP - KUBRAFRBER G LT (E D,

NER, B, 1957 F4, BRTERT, KPENFEAFREY =HE. HHRERIA. BBHD: 010020
1995-8-18 4rH, 1995-11-26 R[]



134 [ S 1996 4
CHE 1 MR F E BRI R A, B
BRI UKRE RS it b ////7 - T - /ugﬁg}- %
e N C L W SRy, /), XY,
) ‘ 4 7 75

THEURULRE D EH KLY, /j/4 - uy~ﬂP/@?%%
U R DAY B R 4@’?@»/’?’0”“
WERERE (B 1, 2). B8R, ZHEK r ” N Fy
Btk B 1t A T 5 B HL 3K B B 72

B, @ISR TRAM L2
KERANED S EEHRTRE
i H B R & EkIE ), [
W ERES . MESBAY 1R,

2 YIS

&R s RET KRR
SEHE, TRIEEEEEEHH
PIRXRZEY. BEGEE TS
B RERMA, RVGH 4 9 km, BALHE
297 km, BRI BA, FELR
0 b VG 1) M 3 2 3TV AR B R A
FHRRFHBE A LZHZ PO
A (8 L Za iy — B,
HEEAPBERER S, HBTE
RBABEHPH LR, HEEMA
2y By 4/5. BREERZ
h— 2w T A gROTIR A R
ANE—EBEE (HEERAS
BAER 1/5), X053 EBM & RiF
B LE, WA HEEEENIFE WG
X, NXIRPEH RIERIBE, £
HH X R LA, FLR

F, O, 10km

|
i
[ (0250 4 23 e oy il (s
KXo A A4 <isT I he_ A1 € 18

1 B XX I A e (]
FERFEE 109 Hu R A FERME SR
1—HB &R BRI T HEE XIS s— KR FHBRE NE +—F—
FRF R 5T & F; 6—WLEHRBBIERTES: 7—RUEHK
MrBERE: s—HWLEHENRERSE: 4 I TERPERNKE
10— A VRIIER-FEGA: 1188 128, 13—-WEH, 14—
KIBTRE R, 15— KB FHRTERERX; 16—BHRE; 17—
FES: 13— BERHET K
Fig. 1. Regional geological-tectonic sketch map of Maodeng

area.
1—Quaternary; 2—L.ate Jurassic basic volcanic rocks; 3—Late Jurassic acid
volcanic rocks; 4—Early-Middle Jurassic; 5—Lower Permian; 6—Granite
porphyry of late stage of Early Yanshanian; 7—Granite of late stage of Early
Yanshanian; 8—Granite of early stage of Early Yanshanian; 9—Late
Variscan granite diorite; 10—Late Variscan gabbro-diabase; 11—Fault; 12—
Fold;13—Fault zone; 14— Volcanic fault basin; 15—Local basement uplifted”
area within volcanic basin; 16-—Geological boundary; 17—Unconformity;

18—Maodeng tin-copper deposit.
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Fig. 2. Stratigraphic correlation of Jurassic volcanic—
sedimentary rocks in the Maodeng district.
1— Tuff; 2—Tuff or volcanic breccia and debris; 3-——Rhyolitic crystal
tuff; 4—Rhyolite; 5—Andesite; 6—DBasalt; 7—Amygdaloidal and

vesiculate basalt; 8—Conglomerate; 9—Unconformity.

BERAE X 28 SREE % 302. 11X 10°°, LREE/HREE=5. 90, Eu 3% 0. 11, £ K3 &1 SREE
(K@.E‘ Y) K 280.5X107%~389.23x10"%, LREE/HREE=7.55~12.22, 8Eu & 0.11~
0.20, H# R4 HAZRAEMA “V” FRIME., SUFEREREHL, BRHEEZ
SREE s 5, HREE 88 B 5, Eu S HNJCH BA L (& 3), X FREpiA4A KA SREE 3
. ®, LREE/HREE &K, RER4FEAWEREE ., AL, FE&as L RRERE R/
HRBLE 5 X Ae T AT X AR SREE #18K 6Eu BB AR (&l 3),
b EEAE Rb, 31 Sr, Bagy4ss, H Rb (224X107%~351X107%), Sr (31X107°
~35X107°), Ba (185X107°~310X10~") & &PIJX K/Rb, Rb/Sr f1 Rb/Ba {HALTE N
FETSLERAXERETAEEAY ., SPREEEEMHE, ERNBEEFEREH Sn
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(9.6X107¢~82X 10" %), W (3.3X10"°
~14X107%), Zn (240X 10 ®~3100X
107%), Cu (31X 107°~239X10° %) & &,
T HEMH 2 RSN TR SR’
BEME, HKBEEZ Rb/Sr ESH 100
Sn HEBEEMXRKR, 7JREKBRT Sn
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MREASEV KT RMHNAN SR 1 —measLrksEs2 REESE; o—F &0 LNBERE

Moy M# 2 REE; 3—F KSNE4H FHRAIE KN K S 2 REE
BT BT E i aikn i, E Fig. 3. Chondrite-normalized REE patterns of various

ERETZEXAEERPHEKBES, & rocks,

ﬂﬁlﬂ“%ﬁ ﬂﬁ E,i_ Fﬁ'ﬁ ﬁz ? % i& ﬁ:j‘ Rb-Sr EJ 1 ,\JI: 1—Granite porphyry from Alubaogeshan; 2—Porphyritoid granite
. from Alubaogeshan; 3—Late Variscan granodiorite on the outskirts
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of the ore district.
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I-46 BT P JCHEA B, TR P A T 240 B [\ TR AR AR K (BRI R BLE RE— %
RERMERRE, HEETE. XRFEHRER.

(2) RY BRI, THEMN O XESMEEARTE 1 -2 SHkIEHERE (H 6, ¥
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Fig. 4. Geological sketch map of the Maodeng tin-copper deposit.
1—Regolith; 2—Late Jurassic acid voleanic rocks; 3—Early-Middle sandstone; 4—Early-Middle Jurassic conglomerate of compli-
cated composition; 5—FEarly Yanshanian granite porphyry (supplementary intrusive facies of Alubaogeshan rock body); 6—Serial
number and boundary of ore vein zone (fault, fissure zone); 7-—Ore vein (fault, fissure) and serial number; 8—Geological bo-

undary; 9—Section line and serial number; 10—Drill hole.

B s BESHRETEK 0 BHELHNEE FED
RS 109 RUBA YRR
1—#+; 2—9PE; 3—HRPBRE: 4 HMRFL: 5—FFTE; 6—FFT &, 7—HTH; s—&4¥: o FHIE
Fig. 5. Geological section along No. 101 exploration line of the Maodeng tin-copper deposit.
1—Regolith; 2—Siltstone; 3—Conglomerate of complicated composition; 4—Geological boundary; 5—Tin-copper orebody;
6—Tin orebody; 7—Copper orebody; 8—Dirill hole; 9—Ort.
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Table 1. Characteristics of major NW-trending faults in the Maodeng ore district
BHME (m) OR D FAERER

K| R O BR| O ER ) BA HEE, HEERELK, KRS LEEHRKE
(M), BREARSH. 2WAER. £—. BE
1-2 |1400| 0.2~14 |>200| 315~330 | NE |57~85| /N (0.2~3m+), WEFRERIBFTH. AR
HHEREEE ., WS, BRN AR EREES
R, W EET KB, EERTEVAEK (BEN
>100\ 310~335 | NE | 60~70 | BRIWEER), RAEKEER: £, WREEX

&S

1-35 | 700 |0.05~3.5

L B4 m), RRRRIAR S, ¥ RS EAEICRBIE, R
RAFERKEBER S, FIH F Y E K R F 4.

I-46 t&oo 0.1~6 s‘[>so ]j05~335

NE | 6575 | BT FRRBBL, H 8 4 U1 B/ — B BE AR A ok
R, RAERARRA%R
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(3) LPam B A B — K HEE TR FE
WER, RIAHFERBAARGEKPEHE R
= . EHERESER TR REITELE
#H, MEMTHEARAERRNERFFRITHE
£, VLIRS, a1 -46 SEIRFTEMT K, HHEEM
BV EEE RO 2R A IEZ LR, WiE—3
- BHEEEZY 40~60 m,

4) X=RFEUMRZARLET—RIIFLEHILTE
[ PR . XN PR RS A W R E AR,
23 8] LB . AT MFISRASRNBA (H4, 5. B
1B FE— M7 50~100 m+, WILEXRELF K, MAE
kM S HERE.

() LM HEFERNMRASH —FKLY 1~1.5
km F AL EITRAR R, ENEZE EEHFTWE]. #
TSP R/ IR AZAT KO #, B EmEKIK
R, 1, 19 (B #. B 6 FLFX -2 25K1065 H

(6) AR 3 By 29 350 24 Bt B FO P47 PR A A BT ) Bk E R
REHW, BB EAENR, NREERIRNEH T  1—amass o WRgns W
mHE, FRBARMEETNWES . EFERBREST R +—BRARES @ LWL Y
R R AW RIS R ERE; HERMA AN  KELAR, TRITEEELID
Wiz, %ﬁmu%ﬁﬁﬂ.ﬁﬁmﬁ%, HZH - R Fig. 6. Sketch of the gopher drift at
RS . B RSB L kR AL P g gy 206 level of No- 1 -2 vein, the Mao-
CBAESHEE, (AR KR A R 2K I deng ore district.

*E @'& ,% . 1—Pebble of complicated co-mposmon; .2—
Faulted shatter zone; 3—Attitude of section;

B2, TENEALFABREERNG IV BUMW  , pioraton line and serial number (Up-
#, BEHRBEAREW RS, BTG LIRS per scale and lower scale are scale of length
IR EME . SEVIMRBFECS , MR L m B R A and scale of width) .

R R P EENAYHE., S EHRNAERFTHERMZRHASGHANTREER
REBENERER, BT XHETT RN EBERE.
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ZMEBREHSBHA . LI P X BRI HAR S 3~15 m, T § K X Ik A 58 10
~20 m, INE"BkmEASh, SEEBRER (LSS . SR RERRERALARXS Y n R AR LB B, R AR
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YA L EEERR AT ER N FERDEF, BRIEETAIKREE. ©E5HI L
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mRAE AN RGOV R, REESBRV MRS A, HIREEEY, ARG,
HEE . FPMRET.

wEAL (AR WL A=E RO, RS MEREARN, TERANHKRG-A
PR AR (T FHCF RIS I KA STt E TR AT, PAEKS S
EERIEETZHEN AR ZREkZ — MR, HPE LRaHAG, 1. 1k
WHARA IR (F&80) TRLE. BIEORKE T 28K, ERLT 1k, B
LEHEDTER, ERRAWERT HNSA-HAWET A K EZST MR, Bk, 3¢
Ay RE L E R AKX — I SRk

5 B fF

BE B W IR 0K 120 A7 12 BB 8 8% 10 5 M B 78 B BES 7 0 P9 SMERR T RY 1200 m
X 1400 m JEE A (B 4), TR ERCRIE, =TI m A B R RS T, B R =R,
G L. L, D =AF Rk, R TREH, LB AA TLEXHE ) §k 109 4, &
MBI 3 4, PR EFEMHE LYERTHRIEM (B4, 5.

LB 3 T 508 B A AR By ShE by, DARBKALE 8 (BRI —B=1 m) A3, HAERM
AR B E . EERGY R, BB BT R, SBRTERE51-25
B hES, RMLFHT KRS, EHERMBmEEERE (B5. 1Tk
RGBT R 2T T 1 -2 SUATERBRN, RIS DA GEK R ZT 40, HEME
BENEH, THARTEREDIEREE.

13K AL T M B SR AR, 4 (D BB (BRI — M 1~5 cm) A7 0%, HAE
— BN, AR, RARE. BV R EEhMIER /D80 -A K Z 3 s A kA
B, R SEEZAFRER, BESRERVITHYIN 8460 4K = I 40K R A
BX (BEEIm) BT, HEXMBRFARE L. &0 w0 A e - 3L
(M) Bk, B—MASHYVKEE.

I ARt . F 8tk AR, 7= T IE R BES LR Ay TR . F 2R Ak R 85 A - SERK
(BRI — 8 1~3 mm), WM, LR, BOK, BALHFRNME. H6 - REHHR
RFHORA TN G R R, EHANT A0 EE, TRAEAT -2k, B
H i EIR BRESRT, BEIL AR SRR Tk,
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By R R R L R K, BARRE, RSB METERN, HERZENE—
BEEFEA.

6 ¥ A

EBEGWETKENEETOESA. RET . B0, NETEEYT, MERESRT YA
BE . FHY . BEy. Ry, #HEY . BEY. HET. 987, BRT%, KEE
] DR, B, fLEARERELY.

WRETHHRASSHEH WERLE, BESRT KA EET ARB G,

x2 ERVTRIERTEABRARE

Table 2. Main ore types in the Maodeng ore district and their characteristics
%A BH-AHEA SBA- -l ik EEY-AER
T Bk 1 -2 8574k, I IO fkH 1-2 574 | 18 BkHEM I 5 BKHFH
A |11 RTRHE T HHE R %, 1 FHEEL %rs
BE—FBERRREN., | B, LEBBCREWH. :
g AR 4 P
pyg | RERRAN, R | pRangwn, ams | CVRDER SEE)
B, mBREE . B | . R ERA, ma | KRAREH, RS
it S W, FHEBORW . | Wi
RME. BURWE. Bk | &G4, Bk, BE HURM
g, daiERWE BoRME ., FeRmE
SBh. A¥. ®BE. &85 | #F7 . REV. 89458 | HEY NSV . ED. 3
‘;z T HZEE. BER. % | B. 080, RET. T | 65 50T RET 5 ’Ei”tﬁzﬁ‘ wE.H
¥ * *x, HEA )
o ; Sn 0.46%~2.693%,Cu | Sn 0.065%~ 0.079%,
(S:n OO-OIIS;IVA~023:4572;A, 0.734%~4.70%, WO; | Cu 0.793%~ 0.978%,
wa v:o;) 010°V~.0 275; 0.016%~ 0.347%, Zn | Zn 1. 436%~6.28% , Pb
250 | 20 30'014V0~ 0‘ 172;' 0.059%~ 7.28%, Mo | 0.128%~ 0.224%. Mo | X —24 Mo 0. 793%
| 0' ooz;~ o. 039;' 0%~0.01%, Ag 12.94 | 0.002%~ 0.005%, Ag
A 1'19~11 ) '/ °* | ~128 g/t. Au 0.13~ | 36.73 ~ 89.92 g/t, Au
8L et 0.30 g/t 0.08~0. 13 g/t
HRMBPBRETEN . P | AEANBBRAY (B0 | WREAWK. ARERSE | Motk khod
DRAOKE.EO.EE.G | -AREIDMREERW B | FRABMBOAK. €8 | 5 EA%E, SE7 2%
sl A BEFEMUTHIAANANX | -G53 WEHNES | AT HKRATER | ok, B9 (d=0.01~
Wk FROPRET, KKEA | &%, WILEEZVRE | BRERS, NET5% | 0.005 mm) B HEETIE
. | Z B A AR WYL, ZERZRE | @5, £FENRESTE
= E (BEAE *E%f—’ﬁ {42 HARAX R PREN,
E-A¥E GRE BKREAR+HAE
KA-BEH

. © HASBFEAREY 100 WRNASHSATER, HPBREV-GRATV AT - MRRHELEITER

DR-ARATARBELNGT AR, RAYETaRE—NE 6O 7 a, BREE,
TV RSP AR A RR . Ha-RY- A XA A EEST 1 -2 SRR &+, ERRR
TUMENTE, AMEEES, SHELS, ARTEEHE, BMANSHEEHRKXR, 4
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SRR PEENSHRIE 128 g/t, 48— 0.13~0. 30 g/t, XK ALk L ESA-A R
R ENREY, EEEEENTIHEZ L. BEV-AEAT A BHY 4. XIW
R AEVIRPERRESA, AR ELEE EIATER Fu, KKESE-HY
-AEET A, GHE-ARATAMRDEAYETE (1K ~Ha-aREY a R
HEA-RAY-ARETE (L) ~Fa- AR aABEEy-A XA (17
). fE 1O BRIR, HIVRMP-FRBT A,

7 AR

ERGHTRPHFEEARGCEEERTASEEEK. SBEEEKRSHETRANZHE
B, HASHaEGERRE AN EERAY, MEAWRCORENST I, 1P RFHGE
B, RIE 48 BB, 530 BN —REREM 170 ENLEHIE, 4G T I, I, 0
VK ARRER 7 B —RE, FFEN—BEEFE, BARE=TREXIE (5610~
560°C. 310~450C. 220~350C), BEflGadA&s GFEREM . 86 (ZHEED . &
by (k) =AmAE- LBV E, FETRE/RT 2. SMBEEEMEM. HHEMS K
SHEH, N1HERZ 2 BT 3 B, BEZRHEE; EKEFmEmMEEyEL, B
WA-TANBEMEESRHE GEEME 5. 1 GEEEY K. BEE. AHKNEL
B, HEEEKPFEERENT—IF K 50~80 C/km, I— I & fkH#% 38~80 C/
km, EHBREHEN 70~140 C/km, XEHLIFRH, EET KM 3 M BRIME-7 (L ATEE

—BHAR PR PR TREEAN ™Y, RRAWEBREHRERE®R, ARKEH
B 1) AT .

WA, B2 BRI SFRESHFIAENFEYZ d,=1. 6354, B Kretschmar 2 (1971) #y
F KRB As=32. 23 atm¥%, HRBEY R 440C, —WEHAMAER 6°0 451K 2. 4 %M
10.6 % HAE-FAHERMZEMEAR GKEN, 1989, HEHEMBBE N 415C., ki
BEESHA (ZEED WBEMREREEY—BERBMEA.

REHEH In YFHEHE, %%J%JEFEM (1981) ’\”c (H=3.15—0. 95 IgC, Hja?ﬂéﬁ
—km, CHEENIn & BRAESEEMNE (BeE
BREHENSTEE, Eﬁi@“{‘%}?fﬁ 2 km,

FEEEER T (SAMBHNFRERITER BR, mE-gRikPHEE T
UK. Na*hE, &8 Mg f1 Ca®", BFIBTUF . ClI" %, BEHHA SO, FHKL, B
% EFERE K, Na-F. Cl4& K. Sn, Cu. Zn LB 5 X EE THMK SWERT Rik$
B2, HERRHRESBHELNER, HEVUSMRITHERT Y, FEV AR, L
TR SRS, RS SHERREREREEVINBR, FRMARS+, HOREHE, B
- W& CO, #I N,, i H, #1 CH, & &M, CO NMKTFRMLE. FELXESME (CO, H,. CO,.
CH.) ¥, CO, 5 EFH# 0, NilZE-7-bz BN BHBIE, & CO, B, H, F#lE
ZHEY, XRMFEENECEMERENS . EREES AT T,

8 iTieE4s

(1) BRYRXSEREYRES RIS, XK ULE R KT KL S 7 I
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MEF KA —85, Hf, BESEVIKTREESHARSERMCHESRET IR, Bk
B HEERE AL L BT AR L ABEIR IE B 5 F0 1K B BE A B IR AP AL K- R ZRE . =H 8
WERAFHERPENRAEES LSRR . Rb-Sr S AERNEE R, HEESRTH X
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GEOLOGY AND ORIGIN OF THE MAODENG TIN-COPPER
DEPOSIT, INNER MONGOLIA

Liu Yugiang
(Inner Mongolia Bureau of Geology and Mineral Resources. Hohhot 010020)
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process, Maodeng

Abstract

The Maodeng tin-copper deposit is located 50 km northeast of Xilin Hot City, Inner Mongo-
lia. On its outskirts there are well-developed late Jurassic bimodal volcanic rocks, suggesting
that this ore deposit might have been related to Yanshanian intracontinental rifting on the west-
ern slope of Da Hinggan Mountains. Within the ore deposit, acid volcanic rocks, porphyritoid
granite and granite porphyry were successively formed and superimposed upon each other to pro-
duce a volcanic-intrusive complex. Detailed petrological, mineralogical and element geochemical
data show that there existed the evolutionary trend of fractional crystallization among these three
sorts of rocks, and that fractional crystallization of magma must have played the dominant role in
the enrichment of tin in granitic melt and the subsequent formation of stanniferous granite-gran-
ite porphyry in the ore deposit.

Controlled by the NW-trending fracture-fissure system, tin-copper orebodies in the Mao-
deng ore deposit assume vein bodies and are distributed exclusively from wall rocks west of the
contact zone of the granite porphyry to NW-trending fractures and fissures in Early and Middle
Jurassic conglomerate and sandstone. Nearly one hundred ore veins are en echelon arrangement,
forming three ore vein groups. Potassic alteraiton (biotite, K-feldspar), greisenization (mus-
covite, topaz, fluorite, quartz) and silicification (quartz) are mainly developed within or around
ore veins, with corresponding ore minerals being magnetite, cassiterite (molybdenite) and sul-
fides (chalcopyrite, sphalerite and pyrite) . Tin orebodies are main orebodies in the ore deposit
and are mostly distributed in greisen veins and quartz veins; copper orebodies mainly occur in
quartz-sulfide veins on the outer side of the tin orebody, being not numerous in number.

Homogenization temperatures of fluid inclusions fall into three ranges, i.e., 510~560C,
310 ~ 450C and 200 ~ 350°C, corresponding respectively to three alteration-mineralization
stages, namely potassic alteraiton (magnetite), greisenization (cassiterite) and silicification (sul-
fides) . 60 and 6D values of fluids gradually decreased from potassic alteration stage through
greisenization stage to silicification stage, suggesting that the gradual increase in meteoric water
proceeded synchronously with the cooling of fluids. The above evidence reveals that, being a hy-
drothermal vein type tin-copper deposit related to granite porphyry, the Maodeng deposit was
formed at medium depth (1.6~2.0 km) and moderate temperatures (450~ 200 ‘C). Rb-Sr
isochron age is 149X 10° a, and initial ratio of Sr isotopes is 0. 705, suggesting that stanniferous
granite and ore deposit were formed later than Late Jurassic, and that magma contained materials
from oceanic crust or upper mantle.



