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Fig. 1. Geological sketch map of the Haojiahe copper deposit,

1—2nd Mcmber of Jiangdihe Formalion; 2—1st Member of Jiangdihe Formation;3—Qingshuihe Member
of Matoushan Formation; 4-—3rd Submember of Haojiahe Member of Matoushan Formationsy 5—Light-
colored bed of 2nd Submember of Haojiahe Member; 6—Violet bed of 2nd Submember of Haojrahe
Member; 7—Haojiahe Member; 8—Puchanghe Formation; 9—Anticline and syncline; 10—Fault and

reversed fault; 11—Concealed fault; 12—Stratigraphic boundary; 13—Unconformity; 14—Orcbody;
15—Boundary between light-colored bed and vieolet bad; 16—Drill hole; 17—Mining pit;
18—Residential area.
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2, Metallization of EW-trending fractures.
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W R ERR R RN AT A, R 1—Tectonic lens; 2—Crustose Cu-rich ore; 3—Early
B 2 s A . brecciated ote; 4—Carbonaccous materials; 5—Light-
1.5 ﬁﬂﬁ*ﬁ& E&F*? colored sandstonc; §—Sampling location.
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Table 1, Electron microprobe analyses of chalcocite from banded

ore of the Haojiahe deposit (in percentage)

R P ‘ . !

A& LM K(?“#) Cu S | Fe Ni Co | Zn Pb Ag
H |
HEHRRE W 2 8U.62 19.19 ] 0.09 0,05 0.02 1 0,03 ‘ 0.01 0.02
N | .

REREW 2 79.89 19.40 k 0.10 0.04 0.04 0.05 0.11 0.03
BEmRusis 16 79.69 19.64 ‘ 0.13 .06 0.05 ‘ 0.13 0.13 0.07

T OEERR, BREEWRASTRTR THRESN

MEI R ETHEHL T REREE Cu, Az, Con XIER, FHTSEERE (EA3). ANEFE
H: Canls Co, Ax BRAKBEMEXR, GEENFETEABETARL LEYAF, TAKELS
HRERHY RHEELRASERE, RURTSEUREENER, “HERSHE/WAERH.E2 &
BB Cu. Ae, He BEMY SAIRARER, BILRANZHESH . 7 P s4fHR Ca, Mo, Ag Hg,
Sb, Cxu NP EERBRSWER, TEHLESND 0.26 WHLIAELAN—H, £4BTEL Canlotae
RERK D BIH0.86, 0,79, 0,75, 0,72, 0.26, Ui Cu. Ax5Cant BEH.
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Fig. 3. Relations of copper, silver and organic carbon to the anticlinal control.
K,P—Puchanghe Formation; C—Qingshuine Member; X;—Lower—Submamber of Haojiahe Memb-r:
Xs—Middle Submember of Haojiahe Member; Xa:—Upper Submember of Haojiahe Member:
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Table 2, Compositional comparison between light-colored sandstone

and violet sandstone of the Haojiahe deposit

WERS (nm) BEE (%) =B R 90D
R 1~0.5 0'5~0'250.25(;]25 0.122:\66250.062?&39 a x ® B & B # =
ﬁ%g%)ﬁ 2.64 2.41 7.7 31.23 28,29 50~T0 5~10 10~13 10~20
&%2? 0.46 $.725 | 46,R4 i 27.27 16.14 440~80 5~20 10~15 10~20

|

FEH LY CO m B o Q09

ERER
Si0, |[ALG: [CaOMgO [TFe|FezQy (FeCOs|Fe8Sy| Cu Ag| Pb Mo} Sb {Hg| Zn| Cr| Ni Co| V

¥%g$ 74,100 4.72 |7.05} 1.47]1.29] 0.65 | 1.51 |0.23] 68.93|0.19 21.34{1.12[8.06(0.52] 24 |31.77|13.07({4.67]33.4
E%@('Lﬂ'z\;g 72.05] 5.14 |7.84 1.14{1.27{ 0,16 | 1.66 |0.69] 1404 ?1.79 165 [6.23(2.41{0.58[43.3/40.16[17.08!5.70 40

O BHUENESH, AR EERRYBERRFEFEWIAT-1 BRI ZEK ST EET: FHRI %
ERFERE LT EAPYRNBETEDEE RN, S SHNET BARA LT

FEF BB RE AL A FERERE % R,

2 BYULREEMY RENER
2.1 HETEE

B AERBE(E ) STRNZERRNLEERFELGEM. NEEBERBTH LBEERE . KILEERM
ERBAR. H—ERU-RERER, BRHOMIHR, EEX F 11376~18061 m, K fR™820x 10°~
2450x10°a . EEHBFTHEHITZMEVRKER, S5H wERAHERAHAZVARETRECELR X
A0.01%~0.15%, B[ THEIE 40.01% ~0.062% ,FEBRHIX H0.0375%~0.195% , JTEIFHX O 0.02% ~
0.03%, FHAA T EBEAKRLILR . BM-BITRAEREERNBELRT K. XEERBERVKEE
PR BT R E Y, B ST Ag, Mo, Co ZPke 4 K H. MTF EREY RKiydkEk Hfi—
Bk R bR T
2.2 HETEEB

Hbgirh e, EEEGE, EEI-EEAaERBS. LR ZH “4B7, BHM
REMRH. A THLEEAEES (L2835, SWEE (KPR, AZZRPTH Siwe (AER
EE) AR, AREHEELAEAE . FIBEHSRAARRGAS EPD RN TERBEAN L
B, Kook i B FoUA, &0y ik TFhigra.

KERBRSE, BB TRELUAMEENAZCGEAXETHE, HkiER:

(1) B BETRECEWNSES. VEERZTLEnhER, EERMAMEHE L 11 fEARE
BESCu, Agardrshi, Cu 0~280%x10°°% EH119x107°, Ly 0.255~3.588/t, EH2.098/t, BE
FABTHMNASCREB AR B ESHRREYEH0.25% . DkUHA+KANBEE @ % 5 47 th B
100#:, HELEMERCe, ArEHERE T LSEREME, NE; B TREGEENH Co. Ag S EILE
VERE EEHERS, WX FARAETO (BPHCo 5X107°, Ag 0.05x107°, JEHCu 45X 1075, Ag 0.07 X

@ iEClark and Swain (1962), Bowen (1866)
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Table 3, Composite Mesozoic stratigraphic sequence and ore-
bearing sedimentary formation of Central Yunnan basin
B R i
Z fir = i *E | B TRER EWEA
(m) (1079 .,
%>
TR 4 IR, BHEE | 25.8 ] 0.03 | &% BB RT K JoKF B
1000~26606
(Ksp) wE (85) | (8) | B
=S| SapE. A0 | 21.51) 0.04 BRERAER. EETE
135~400
(Ram) HEEREE CIORNED) KH X ED
EEmA EERELDSE 31.36) 0.073
200~900
(Kip) (130 [ (6) | &
BikHH BRESTHERERRE | 20.81 0.01 M E Ry REEWZ
300~700
(K1g) =t G |2y W
2894 Eamiars 26.69 0.16
300~1342 @
Jat) (52) | (23)
¥oE A REPERESE | 19.78 0.04
100~980 ®
(Jas) B [CEONNED
kA FERE. BKE | 18.71 0.19
400~1384
(J:2) b s 20) | (80O
BRFA ReapREE 18.98
900~ 2912
Chif) (53)
SBREL% ROBERBET | 1y 19 1,03 | & —TmRfs FHTFA. £H4H
205446 Hy BE, KEHEE
(T3) e (19) |(581) | B
R, KU | 30 pRER, g | FEEAMELCA,
W RAFIEE &|(<11376 EMRB%SHImAL
FIRE (29) TR LR FR B

O PEEHEVEREEHEZFELT RES FURTFEIEVRRRNAEENTMSRRDRE BSR%
GBI

107%) ‘B 1F.
(2) FHE5LEEAEVMNEEXR, EPhEXDERY TR, LEROF MR KRG &
FEETFRFABRPEEECE, LHERAES, MATREZLRG—M (T, FaRii&EeL),
MELHEAR, BAURE. TRAERRGENGLIELEEHRL L.
(3) PLBEMRMESRCREERREEHERR. RRTBRECE (BEIEERAE) EESY
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feBE R BEMAL LR, WEREHENE, MRAEERE 100~110 m, §-{LiE, JERTHAIT KRS
b, b — A BRI R E AL A

MF W B S5 ~70m, B A, (NEFTEE K CKisne CK 10302 (‘K‘:-:'«:.
TONB . R R KL RAL, R \ ! T~
MR IF90~100m, B EERE, HHRT TS, N ‘ [ :
(4) R KA ARMBITENEE 247 1 REpE
Wl {E Cuy A, Mo, He HILKF W, & 1k *t BN i[
6 EAT AR A — B % 7 [) -
BRI RS R R 5> S A T T T saw
2,3 E‘ﬁ;&ﬁﬁ/ﬁﬁﬂﬁﬂﬁﬂ‘»ﬁ;ﬂhﬂfﬁ%‘iﬂf ‘ ‘ I Ij&gﬁ_ .
o BN USR], MEIME T (B R 0.5 N
TR RRE) b ki GRGTRURE i) 2, @ _ S o
— TR IR LT e 500 2 42 fF AR Y 14 AN A e kSR, EERSER

Fig. 4. Relations of the copper grade to the

ROR BT ER (EML RBOH0. 7520 Hy AR (D)
A L CulgMeOL A —H, HfMCulEd FEH £
TRV TR AR IR R W B X TES
Mefty R R FHET Wyt DR & 2R D R B SR . X 5% G BRI ITRIIREE X

(ETCIE Nl LA — % — IR IR S A RSN A T L, R BT (6 RILF A5 T sy
AR, B0, 03870 ~0. 112500, F450.002%, EAHI.5T~3.582/ t o TEREHLE LW B I 415 50T
BB A LGRS C2 M) P EH0.2116%, H13.10 8 / t o ik b PHREAS IR 1l 4 4
H0.0200~0.08%, % BT 25 40,0085 % ~0.011% o BEWIFH 1 (X L= Hy b S5 44 5 65 4

RICARRAT (1984) AR, TEHD™ IR 0 A 0 BRME PR S5 R B SRR AT T T S X R
By G - B B AT LI A B SR M A R R, SR AR SR A B, BTLA B 1R Y F ke

HEBUIL AR PRS00 R RO S 1 AR S R B, TRk B P SRR A T R Pk LSS R SRS LA T
TRIHHAR A LA o

MSE A s LSRRI — B I 1Bl k7t R AW, FELT AT B, T U B AR i85 i
LG T Wik b BT ENSCGB A LLR R F IR LTF, &MU Mer 0 7R 7 776 [ 46 45 88, 2 HOTE
BURWG /Do — D7 O R ARTE R W13 5 M B AL A b A R R 0 KL R 9 13
B B—TiH TR, AT TR RO T S0k FORR B R L i A B R, 1k
HGUTR IR 4 800 DA 05 G JRAEAT RO AR B8 T ke FELL, B R EMMAERF TG H &8
B SRR AT TR SR W0 HE BB 44 TE 1 Bk AR P 4 R TR R 4 A

KEHH & TR BT VR0, 28 b ] (T 3k L2 AT, U-Pb ik A B4 RO & T 112x10° a),
W R BT IR E . (64 KRB ARAIES), FerEBEP e T Wik tE AR T — B 5L
IRIB KBRS AT HE B e B M A R W o TSk 1L HAAE 7R o B B SRRV 5E P BT 3 At Z 4 1 7548
BAGUR, NTE R T RO IR Tk WAL R TR BE SRR WA 184, Sk B o Bl AT R R 4 5
W, HAOTIE S4F, SR haRG S B, £ W IE &b LRI 4. T SR, i
Bl s &% AL, DR Tl bme RM%IE (&2,

Bk, BB Z)E . WBEEK, TURERM M KARMRGL, TR R, Fdk, S
SBRUTHR, AR EEZOE, BRI, K h &R, AKRE, BRERRK BSHEHD
W Ko B, MFAE THECTIRESMMEREA, SHRBIEIE, 52 %8 AR
A TR E RS R MR EMILE REN, WENTEH AR M- Z, 5
RO B i b R RLTEH0E AN BRILT R 7 LR A AR IR B0 R0 2 6 B, 3 SR R Ak

boundary between light-colored sandstone

and violet sandstone.

0 LAERECU, Ag, Pb, Mo, Cr, Ni, V, Co, B, SiOz, ALO,. FeO, Ic;0,, CaO, MgO
® HEHN, HHLKWERS (AER), BFBSHALET T, 1980
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3 BBl B RGBT

3.1 TREBRY HLE

EREFTE22ANEL P REHTETRBKARECBRR 1154, RO T Cu, Az, PYETE,
HERRATEMCEDE SR T U P ECEEAETHER, AF B BBNT AR THEN
ZRTABE. AP FH: (1) Z6EPHMREEIARARE -, SAEPHACHLSE, EEREN
FWZEH A S E6EPHREFRPEHAT —&ILE—ERAHKES, EXERNSERESA &, XY
ASWHFLERMMR R AE—. (2)F. 8. HEEEESELE L Ackws, FESTFHT U HA%HS
REAE RN FHEBREREEED . HHEAR RN, BRI #KEREYEEANETE
EXN, WRZ2ETIFEEZREFTECEH. 8. BRERZ L HEREERRCER X HEHEE
% BrERRaBh T HRrgRELF B2k TRECR, MEaBE PRy RGELN LB
BEERERY, ®EVHETRECERPERT RS TEMEEK. (3) mREARERSTHHERLRE
M- WS FHRMIE, Co. Ag, PoRERSAM T #HREGEAE. LN FH, v BRWA T L, A
BRUbmFHFRTKD, PHEHETRRER SRR TSRO RERRGE R ERiEz X584
BILER 2 HAG Py 2 SR WA Kz 5 A —H0.
3.2 RTHABHSTRRE

REBKAG KRBT TE PR RT HDREANAER, SERFEENMEERENF BR
haRE, REFARTIME, DAk (SBH<s%) hE, HLESE (W5 %~10%); Mk
Ay SHEARHE, HWKEI A BER., FRTA (B8, Bty H—8 F 110~220C, &
$160°C, HEE3.5~15wt%NaCl, KB 7 wt%NaClL, ESHFEE W 01 (BIIp-{Lics) H—R K o~
180°C, ¥ 130°C, #h BF 2.5~10wt% NaCl, A% 6.5wt% NaCl, JEf14 288 X 105~611 X 10°Pa, &k
0.85~1.03g/em’, PHARE HREAMEFE, FEEEMED, PRBEERMT. RO BBEABRENEY
AR E MR RS

PE R AR R R R AP — R A RAERERE RS, S BRREESTERD
£, AFAFH: (1)BBEESHEESSCOE (590.58%~97.77% ) ,CHAE (5 0.048% ~0,25%) .3
HILERSETN SO,~Ca~-Na B, B FRIREEH11.96% ~22.25%, RHIe- Sk, MRy 9k €,
F316.39% . HILES R, FBEIK.(2)8DK - 73% ~ — 69%), 80 3%~ 12.26%~1.75%. £ oD5
PO H A | b, BREAEE-FKEARMNE, ZEL SRR (810 XBFTF, HEASK
KRB AWK WHDEE, HERET REH®E KRSMEAKIDE: Mo oK, RESME kK
MERERREER “*OFB”, AN AT TRIMEAREE N, REF G 0 EBA, ““OEE" W
B, FHRESCRBETRKEMEEESRAE. ETREASEABREEL RBBEK,. 5208
BEARRETRSERMEBEZLRMER. B A 60 HHIK, XTER2ES LI RBERZERSKARER
BMER, BLL, s8R Sl iR B Ak Br o b BUR R AR - ( 3 ) ZELRRE) 61°C2 — 3.86%0~ — 2. 74%,
AEF MR RG HEEAPRBARARBE. —RHBRR AR P E5ABE 67°CH - 2%~ - 6%,
EEBEAARE. FE2LE (Craig. 1953, 1965), FX /°CHE THBRIEEM, HL Uil R ik B BT %

246 bk, RySKABRERETRSBK. THEATRSEARZST K ERESERR, TREERER
TR, THERHERNERTGEE AGERT —HESCOMBKK,.
3.3 WHBHIRE

FRME R TR 134, HpyRpBHEY & 8 £, 0°SH-5.3%~ +0.2%, B “BROK" ¥ 1:5K
EHFEY . BB s, 09SH-2.2%~ - 10.5%, FI-5.9%, BRE (°°S), BALEMHEE: 7K

O B, 1991, HHHITRET WRRCERERIBREE L. #5484, £38
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Table 4, Fluid inclusion compositions and isotope anzlyses of

minerals from the Haojiahe copper deposit

W FEHEWRR BEIMLE (%) BEEASHERS (%) BEEKEMERS (mg/)

BRS E
W MR | 3°C | 3D 30 |CO; |CO[CH, H,| N:|K* [Na*|Ca?| Mg?*Cl™ |SOZ~ | F~ H;_,o<%)
& 16619 B

16€1-1|% BB |- 2.74]-69 1.75 | 97.77{0.94/0.05/0.33(0.99/39.1(12.3]31.1| 14.8{16.4] 35.3{0.03| 851{14.9
¥l 2Ry s
v 16615 B

1661-2{% 17T REH& |-3.11(-73 -4.52| 90.58/1.51/0.08(0.14[7.69(20.0[19.8[27.7| 12.8 2.8/138.% 1.1| 777[22.3
¥l spr s
5 1538 B

1538-1{48| BRH9& 4 |- 3.86(-71 |-12.26 | 96.90[0.52/0.25[0.49(1.84] 7.0]12.0 12.2] 6.4| 37.6{ 2.2/ 880|11.9
Al mEn

A =1 —3.24]-71 |~5.01 | 95.080.1310.130.32{3.5 [22.0/14.7(29.4] 13.3| 8.5| 70.4] 1.1} 836(16.4

O EEFXEE, ERLENRTTHRREIN

SMERR LBITRMAFEEBRPEER 2, 07'SH -~ 1.7%~ +8.3%, ) +3.3%, B ARHHITR ik
BRE. BAERTAHRTERLAWH. HBEKERKSEBARRHIERSER, 2 “9—{" B
£R.

POMEAY AL s LD FMESITER, *°Pb/?Pb}j18.386~19.168,27Pb/?Pbk 15,547~
15,957, °8Pb/24Pb 34 38,340~39,226, #ZE R Kanasewich (1973) #y3t, BIEFHVAE S # R BEm
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THE SEDIMENTARY-REFORMATION ORIGIN OF THE
HAOJIAHE COPPER DEPOSIT ,MOUDING COUNTY,
YUNNAN PROVINCE

Qin Dexian, Meng Qing and Yang Mingchu

(Department of Geology, Kunming Institute of Technology, Kunming, Yunnan Province)

Abstract

The Haojiahe copper deposit in Mouding County, Yunnan Province was
previously considered to be of syndepositional, syndiagenetic or deuterogenic
origin., Through the investigation made in recent years, however, the authors
hold that the ore deposit is genetically of sedimentary-reformation type.

The ore district is located in the eastern part of the middle sector of the
Central Yunnan Mesozoic interior basin, and the exposed strata comprise in
upward succession purple mudstone of Puchanghe Formation(Lower Cretaceous),
sandstone of Matoushan Formation and mudstone of Jiangdihe Formation
(Upper Cretaceous). The major structures include the south-north Xiangduoji
anticline, the NW-trending Shizishan anticline and the east-west F; and Fs;
faults. Orebodies lenticular and podiform in shape occur in light-colored sandsto-
ne of Haojiahe Member of lower Matoushan Formation on the saddle of the
Shizishan anticline, obviously controlled by concealed faults on the saddle of
the anticline. Within the orebodies barren “windows” and specimen ore veins
are frequently observed. Mineral associations are simple, and copper minerals
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are dominated by chalcocite. Ore fabrics of hydrothermal filling-metasomatic
origin are well developed, and there commonly exist postdepositional veinlike,
spotted and cloud dry asphalt, with organic carbon showing positive correla—
tion with Cu and Ag content. Light~colored beds encircle the saddle of the Shi—
zishan anticline and are in erratic contact with the purple bed; hence, pene-
trating bedding is commonly seen. These facts cannot be explained by the
syndiagenetic viewpoint;rather, they can serve well as evidence for late re-
formation.

Geochemical studies of the strata show that in Mesozoic strata of the region
copper abundance tends to increase whereas organic carbon abundance tends
to decrease from the lower part upward.Original copper content of the strata in
the ore district is(55.61~171.9)x 107,01 these strata, the Puchanghe Formation
and the lower purple bed of the Matoushan Formation are relatively enriched
in copper and silver (Cu 119x107~171.9x107%, Ag 0.51 x1075~2.09x107°),
and thus seem to be the major source bed. The close spatial relationship and
the inheritance and comnsistency of tninor elements between the orebodies and
the purple bed all support the argument of late reformation.

Geochemistry of the strata in the ore district also indicates the presence
of a NW-trending copper-silver low-value zone in the overlying purple bed on
the southwestern side of the Haojiahe ore belt. This, combined with zonation
of minerals and elements, suggests that copper and silver in the source bed
once migrated upward and northeastward, i.e., they traveled from the deep
high-pressure area at the southwestern limb of the anticline to the shallow
low-pressure area at the saddle of the anticline to form the ore depcsit.

Hydrogen, oxygen, carbon, sulfur and lead isotopic analyses and mineral
inclusion measurements show that sulfur and lead came mainly from the strata,
and ore-forming fluids were deep-circulatory underground hot brines characte-
rized by low (somewhat intermediate) temperature, medium-low salinity, Me-
dium-high-density and rich CO..

Late Yanshanian to early Himalayan folding formed the Shizishan anti-
cline. Copper in the source bed was remobilized and ascended to the saddle
of the anticline, forming orebodies in the light-colored beds.
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