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Study on Structural and Physical Processes of
the Metallogenesis in Dameichang Type
Copper Deposits, Central Yunnan

Abstract

Research on structural and physical processes in metallogenesis is a marginal field between ore
deposit and tectonics. After analyzing the complexities of metallogenic system, the author believes
that during the metallogenesis various effects (dominated by mechanical process) take place in solid
rocks and those (dominated by chemical process) occur in fluids and, furthermore, the interactions
exist between fluids and rocks. The formation of ore deposits is a coupling result of the mechanical
and chemical processes. Meanwhile, the main contents, technical lines and the methods of research
on structural and physical processes in metallogenesis are presented.

Dongchuan type copper deposits, located in the southwestern margin of Yangzi platform and
hosted in Kunyang group, is one of the very important types of Precambrian stratabound ore deposits
in our country. It may be divided into four sub — types (Daqing type, Luoxue type, Taoyuan type
and Dameichang type) . Applying the essential principle and the method of tectonic analysis, the
theory of hydraulic fracturing and the theory of high pore fluid pressure to the analysis of the forma-
tion of the deposit, this book attempts to clarify the structural and physical processes in Dameichang
type copper deposits.

Based on the study of geotectonic setting, it is presented that the sedimentary basin of the ore
— bearing rock system — Kunyang group is an environment of intracontinential rifted basin that
formed about 1800 x 10° years ago and ended during Jinning movement (850 x 10° years). It is
called " Kunyang Taphrogeosyncline” here. Its eastern and western boundaries were controlled by
Xiaojiang Fault and Luzhijiang Fault, respectively. The depth of the western part is larger than that
of the eastern part in Kunyang Taphrogeosyncline, where there were Dongchuan horse — shoe basin,
Luoci — Wuding elliptical basin and Yimen — Shiping ladle shaped basin. They are the secondary
tectonic units that controlled directly the primary metallogenesis in the region. The metamorphic
grade of the rocks in Kunyang Taphrogeosyncline is dominated by very — low — grade metamorphism
and the regional metamorphic superimposition that accompanied the regional deformation is weak .

The diapiric structure is the preferential structure of the metallization of Dameichang type cop-
per deposits. The strength of copper metallogenesis is closely associated with its scale and shape,
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the composition and the deformation of the rocks involved in it and the intrusive activity of the mag-
ma. It is worth pointing out that fluid — driven products within compositions of diapiric bodies are
recognized. This provides very important evidences and a new thought for explaining the formation
mechanism of diapiric structure.

The deformational sequences of rocks in the diapiric structures are divided into four epochs (D,
~Dy) from the early stage to the late stage with reference to the field investigation and the study of
thin section. The structures of D; epoch are characterized by the formation of multilayer hydrostatical
pressure system, the hydraulic fractured — filled calcite and quartz veins that were parallel to the
bedding and hydraulic fractured rocks. Under the differential stress, the structures of D, epoch are
characterized by the diapiric cataclasites (breccias), high angle extensional faults and the earlier in-
trusion of the neutral — basic rock dykes. The features of structures of Dy epoch are formed after the
structures of D, epoch, and are characterized by the thrust faulting and late — magmatic intrusion
when the magmatic rocks intrude the diapiric cataclasites (breccias) . The structures of D, epoch are
dominated by normal faulting and cut structural lines of other epochs. The structures of D; and Dy e-
poch are closely relative to the main metallogenic period of the deposits.

The deformationed mechanism in rocks and ores is dominated by the fricational sliding. Mean-
while, pressure solution and intra — grain deformation occur.

Four sub — type copper deposits in Dongchuan type copper deposits are the historical products
of the evolution of Kunyang Taphrogeosyncline, and are also the direct results of the marked changes
of metallogenic environment, the source of metallogenic matter and the metallogenic manner as well
as the physical — chemical conditions. Compared with the others in Dongchuan type copper de-
posits, Dameichang type copper deposits are of marked inheritance and own development property .

The orebodies in Dameichang type copper deposits are the combined products of layered and
veined orebodies, but the blind veined ore shoots are dominant. Their forms are very complex. The
phenomena of the division and combination of the orebodies are clear. The dip angles are from 60° to
80°. Besides, the veined and brecciated structures are primary ones of the ores. These show the es-
sential features of the epigenetic metallogenesis. The analysis results of the ores indicate that the av-
erage values of homogenisation temperature are 190 ~ 260°C , minimum pressures are 400 x 10° ~
800 x 10°Pa, pH values are 6.68 ~ 8.24, Eh values are —0.62 ~ — 0.80 and salinity is 4 ~
18NaClwt % . These data show that the metallogenesis in the deposits took place under the conditions
of middle — low temperature and pressure in a weak acid — reductive environment. Based on the
analyses of hydrogen and oxygen isotopic data of dolomie, calcite and quartz minerals, combined
with magmatic action and the metamorphic degree of ore — bearing rocks etc. , it is inferred that the
ore fluid came from neither the magmatic hydrothermalism nor the regional metamorphism, but main-
ly came from strata water and possibly contained atmospheric water.

Through the analysis of the metallogenic environment, the source of ore matter and metallotect,
the structural and physical processes of metallogenesis in Dameichang type copper deposits are first
set up. The relations between the evolution of metallogenesis and the diapiric structure (belt) and
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tectonic fluid are discussed. The optimal geodynamic and hydraulic conditions that formed the de-
posits are the compressional regime, the diapiric structure and the impermeable barrier.

According to the dating of rocks and ores, the original metallogeneic period is (1716 ~ 1672)
x 10° years and the main metallogenic period is (932 ~ 1184) x 10° years. In addition, the oxidized
ore was still formed. The above data indicate that the formation of Dameichang type copper deposits

had undergone favourable adjustment and superimposition of the metallogenic materials many times.



#®

l
ot <t <

L

i
BEHEEE

|

ot < <

|l

B

g

e

B

BHEBEBEE

|

HE I
S b dF o o

g- B e (1)
B VE M7 BRI ST B2 AR AR evvremmrmninenns ettt (1)
R VE IS Y IR IT AU LA P -vvvvveverenrrersesesemmeeemmennennnanaeess (3)
BT Ve M TR T AR BB FIBF T T B +oeeeeeeeereremeemmmmnnniien (5)
BEFHEIE TR ~- e comes shsibis sivtion aitbinn sk nviomibwbibihiivas s ons kit (7)
*E;E J‘ZE ................................................................................. ( 7 )
B SR M e AR B ML B wosws wemmen vomnus sumwon pomamennasns sumsersmmosss (7)
B PHBUGI BY BEARAEAE <ovoe sonens vovnos cossns vumususnusnn vasmsassos s snamssvuosins (9)
BT 22 0 T AR s s s w5 5w s £ SRR KNS SRR SSHS SRAHS S (9)
B LA B - r om wmaes swamos smmnon snamasaict tchams naks s sanoid iobad §5 e hatkad ks om wiiins (11)
o R S BT AR FE B A AE v oveenremr e (12)
BB B R AE oo (16)
T 6 ARAR I T S A BB B RIS s oo s (19)
B2 I - T P TP (23)

E’;I‘H%I‘ﬁ%%ﬁﬁ}‘—%%’ﬁ%ttﬁ .......................................... (26)
RPRBHAE TS MR EB R ET FRMFFAE +-oorroereeoreeeees (28)
T I IR SHFAETRER v cvemes sonnms sonvne sonuamas sousen snnaswnins vuwens sons (28)
%jw‘ﬁg%}gﬂtuﬁ- ..................................................................... (30)
Ifﬁ%ﬂi‘]ﬁ\rkmd ..................................................................... (30)
R R AR AT JR R 5 7 28 v e e (30)
I R R e ] - T ———— (32)
k%f\.éﬂ‘fﬁﬁ ........................................................................... (32)
ng&/{ﬂ;}—/ﬁ ........................................................................... (36)
,%@;‘,;ﬂgf}‘* ........................................................................... (50)
k%r;&lﬂg};}f}* ........................................................................ (5])

ERHBERIBHTEIIIE ooses convrs rommes vrosry cvou s pons cugun pomess sumous suass sswoen s (52)
B S B T JHTIIR wos rumsns sovers sosows seonss nsss s 54593 45055 ¥ HOFT £ ER58 ¥ 402 4908 (52)
R BTSSR wve sonwus sussss ssass nasss s sSvist s sowan ¥ AmAR 3 SHPES § SRS 8 HEEHD § 5% (52)
B ZEAR AT ZS R IR AR -+ v e (54)
B SR G FARIE J AR - cvveereemeereormmemmnreseeetrnn e (55)
B ZEAR A ZE R ERAIE e eeeeeee e (58)



BT mjgﬁ;m%ﬁ%éﬂfﬁﬁgﬁ% ...................................................... (60)
;’gt"ﬁ‘ ﬁilJﬁﬁiV\]ﬂﬁEEEE’Jﬁfé‘Eﬁ/ ﬁ[J ............................................. (61)
o MBS B EIBREHE v oo scvrws vonvan saonms s nmsss s s e s s s s s s s (62)

s %Eﬁﬁﬁi\.Iﬁ/’f?"'ﬁ .................................................................. (63)
PREE KEMRFTHREBAMEWIETIR oo, (65)
’;ﬁ “‘-’*j‘ *E}E TR e (65)
’;g:"ﬁ‘ ﬁ%rﬁﬁaw‘%z%%ﬁ*#ﬁ ................................................... (65)
- A R AR e e (65)

T R ET R F ARG FTA R v (66)

= Efﬁiﬂah’%- .............................................................................. (70)

. Ef/E%fﬁﬁ&. \*}f‘g ..................................................................... (72)
/AN ;f/gé/]’aﬁ‘;}{;]kgﬁ:lé ............................................................... (75)

I I A LA B BRI e (76)

K, ;r/gg]@k%ﬂ\h\%g\_}j‘;*}fﬂ ...................................................... (76)
B KRBT BRI BBIRAE --vvvvveerrrrrrreri (78)
— R a7 AR PP P PP PP PP PR PPEPRPD (78)

= ﬁ&.‘f%}ffk/ﬁ ........................................................................... (79)

=\ )5&}}'#?]@15’—%’-"%"{4‘ ..................................................................... (85)

g . *@ﬁ%{* ................................................................................. (88)

AR W ol O P (91)
g":_flgg*—lij‘ E(@L)E—Eﬁ/mﬂﬂ .................................................................. (91)
WEY KT AT R R WY RHE e LT PPN (92)
—. %Fﬂﬁ%*ﬁ%%ﬁkif#} .......................................... iy e o o erasscorereieze;on e (93)

2y R TOEL RS IR G MG coerreorenerresarsnnssssisnis s srsestasssesssansanansane (95)

= /ﬁi'ﬁ”ﬂﬁﬁ ........................................................................... (101)

V9. A ITRALAER coeeeniri (101)
GEATE PR T oevererroososrsranernmsontoninitsiinnissinsisiesssssssssssssssssssnsssasnssssses (103)
éj%iﬁ ............................................................................................. (106)
}ﬁﬁﬂﬂﬁ@hﬁ .................................................................................... (112)



Contents

Chapter 1 INEroduction  «++++++«++sessesemmmsutttee ettt
1.1 Academic idea on structural and physical study of the metallogenesis =«=exereereeeeeees
1.2 Essential contents on structural and physical study of the metallogenesis =+« «=«-x-ee--
1.3 Technical lines and methods on structural and physical study of the metallogenesis

Chapter 2 Geological setting of the metallogenesis —«--====sssssrmsmmmmmmiimiinie

"B 1 Dlisdeniim e cenms mesr o s S P S BT T Y S S R
2.2 Geotectonic nature of the sedimentary basin of Kunyang Group =~ =«=ereeeeserremreeeee:
2.3 Essential characteristics of Kunyang Taphrogeosyncline — =««eeeeereesereememeeeeneen.

2.3.1 Basement rock systems and their features — =+++ssrsseesmmsssesanniiiesniiis
9.3.2 Fracture SHUCHITES ++-++++++esssssersesrersssssnasnsnassrsasnssassnnsasnrnsansoncsssesss
2.3.3 Division of the strata and the characteristics of the sedimentary formations =++-*
2.3 4 Characteristics of the magniatic aclivities »+essesresssnatess mmuepnsannssassan sonnas s

2.3.5 Characteristics of very — low — grade metamorphism of the rocks and its

information of teCtonic eNVIIONMENt «:@«sxe s rresreesrareenetamtneteaieniteannnes
2.3.6 Characteristics of geophysics +++++++++s+ssessrressmssitiniisiiienissesnessnenses

2.4 Contrast between the Kunyang Taphrosyncline and some rifted basins in the world

Chapter 3 Brief review of research history and principal types of copper deposits

N KUDYANE GROUP <+ +ereerseessssssnnsisste sttt
B TOrOaICEIE - wwvesnemmes sownan smmman sosmes cowmn seaminn nnsocen sismn swmmmi & bmisn s s od hesbas 454
3.2 Current situations and problems of research on the copper deposits «=«=esereeseeereeees
3.3 Classification and types of the copper deposits =+++++++++==sessrssrssssssssssnenssnsnnen,
3.3.1 Dividing criteria of the copper deposit types — +++=ssssssssssssssssmnmnsises
3.3.2 Dividing scheme of the copper deposits in this area «=««=xsrseseeeseersrsreieeeee.
3.4 Essential features of the main types of copper deposits in central Yunnan =~ «==-=xeo--
3.4.1 Daqing type copper deposits  +++«s++ssssssssssssnnesnnine i
3.4.2 Luoxue type copper deposits .........................................................
3.4.3 Tiaoyuan type copper deposits «++=+++++=sssssrerressesimssusiusensanssestensssssesnas
3.4.4 Dameichang type copper deposils +++++++++++sssrsrsrsssmmmsininintniesenenn,
Chapter 4 The diapiric structure in Kunyang Group —««-«-eoceremememeseeee.
4.1 Introduction of research on the diapiric bodies (structures) =««srssseesererseeeaeeaenee

(16)

(51)
(52)



4.2 Temporal — spacial distribution of the diapiric bodies and their features -+---=eeeee: (52)

4.3 Shape, occurrence and scale of diapiric bodies —+=vewressssrrerrrrrn (54)
4.4 Boundary features and their properties of diapiric bodies =«=eseeeereerermreirreee. (55)
4.5 Textural features Of dlapi[’lc bodies ......................................................... (58)
4.6 Material composition in diapiric bodies and petrology «+«xxsrserererrsrsrr e (60)
4.7 Deformationed structures of strata and rocks in diapiric bodies =~ «roererererserreees (61)

4.7.1 Feature of deformation of strata and rocks —«seeeermermerrrreeenrieinieee. (62)
4.7.2 Deformationed sequence of structures of rocks =«ererrersrrmrrerrariiiiie. (63)

Chapter 5 Structural and Physical processes in the formation of Dameichang type

COPPET AEPOSILS  ++++++++rns s msssssessss e ettt ettt (65)

B 1 Triuodnriiog rerese: veosm vooses orons conms s v mess SEoss s v e s ke (65)
5.2 Main characteristics of Dameichang type copper deposits «=eserereerereemersnreaeeeee. (65)
5.2.1 Ore — bearing dirpiric bodies «+++ssrreeresmimimiiiii (65)
5.2.2 Composition of Dameichang diapiric body — «+++esssssssmsmmsmmmmmmii. (66)
593 (,}e()melry of copper ore Bodieg «rerrrerrrrr e (70)
5.2 .4 Material (-ofripositiOII Of Ores  wrrrrrsremr e (72)
5.2.5 Textural and structural features of copper ores «==rersorrersrserrerereraenee. (75)
5.2.6 Assemblages and formation orders of minerals «csesecerrerersenese i (76)
5.2.7 Natural types, belting of ores and their characteristics +===sererrrreremerereeees (76)
5.3 Forming conditions of Dameichang type copper deposits «=ecorrerrerrrerseremeeeeee. (78)
5.3.1 Metallogenic environments —«+=+«««««+sssssemssnsssmmmnsirs sttt s s (78)
5.3.2 Sources of ore — fomling materials  srererrr e (79)
5.3.3 Physical and chemical conditions in metallogenesis «=««seeseerresererereeien. (85)

& T A Colition oF SIUTCIIEES, v+ swsson s5ses SRasamssevs SHss Versn #EawEs SSFEes SFPRNE HEGATS THUPS (88)
5.3.5 Analysis of metallogenic period  =«e+sseeerseenissanit (91)
4 Deformed mechanism of Tocks And Ores  =+=«s=ssssresssssrsmsarsrrerimieraeieraeaenare (91)
.5 Discussions on the ore — forming processes of Dameichang type copper deposits =< (92)
5.5.1 Metallogenesis during the rifting period of Kunyang Taphrosyncline ««-=«-exexe- (93)
5.5.2 Metallogenesis during the closing period of KunyangTaphrosyncline «««xexeeeeee (95)
5.5.3 Supf‘l‘ﬁ('ial nlt‘lallogenesis period ................................................... (101)
5.5.4 Metallogenic evolution model «++««++ssssseeessmummsmniiiteiiiie e (101)

Chapter 6 Prospecting AIrECHION v v vrrrr e r e r e e (103)

References --::cc-veveeevees S B ReES § TS RGNS SRS R SAs SONAES Hew ¢ SO Selne Salueiste (106)

Plates and their inferpret «««««-«-----s-orrmmrem ittt (112)



o A

FH— R A & ) B 5T R S R AR

F A A 3 KA R A ET P ER, KA LRE ZBR WG FRF
R I KERMEAFROBEER FEADREREK, AW, EHF LEARETK
B KA RATE B B b, AU R FAAE M i B A 1 3 i 5 50 B R
WL S, BB A AEAL 35 ) 1 SR — T BT g SR RN 24, 28 S G R A R Y TR T2 TRt
FRIa) 3-8 R, AR 1 R R v A 3R AR O R R X T A T R R
RN T IR MG W (J15 AR ) Rk Sy 2 2 18] i 38 SUBFFE 40Uk, &
LR PR P R EERN AR T M Z—,

MIE SISV UE, 0 R ERY) Tz sh i) s 7= . A BRIE AL A A R , A [F]
FR) g 35 31 3 A il s A [) ) o B 5 A s T 2Kz RS R A B, A AR fif — 26T
RBFIR AL SR, P A R B0 R2E R, PRI, AN [R]A4) 3 3l 0 A4 il Ay o i A9 4
3 BRI A 2 4 24 B S [ 26 PRI B 1 S R 021 W ok RUBE i S Ak
S BER T R R RO B B S X B, ML ER ) R — A 1 — b # 2 SR IR R R Y R
TE — 7E B 23 350 P 1 T B0 DX 08 73 A AL S5, AL 17 XoF U 0 A [ RUBE (42 R A% 3 LA™
WX R X) T EE R R ERE R SIAR,

¥ 30 1 R 2 B, AT 43 o5 | 5k sl o 4 R 55 B 3l ) s fE R AN B D)
FEW BN R Ve =R ARR 2 g, N2 A S B A R L. 5
5K 3h 1 B FH R AR 3 3h ) B i BT 3, DB A KRG RS R A B
B FEWZEIKERBE RS LA ARBREN ST MR 2%, HE
s VE R E B R A e L BAET , SR R B 1242 K I SR 3R A L T R B A 3R
P 1) A R S X K A Y Sy R S R AR AT, BRI Z A, BF R AT A = 5 3 e
HEBAIE A SR PR U™ 1 A, W1 Hageman 25 (1992) B 785 H Brasila #8 35747 H 14 B2 1%
& K ; Williams — Jones 25 (1992) H 37 (9 1% v I 2445 Ba — Pb - Zn M35 IR R,
BYYI3h 1 i IR 5 — Fh B TR A9 & 3 e 5 B S — R LAY
WERE TR ZAE TAMHWERE S, FZ2BY IR, THESV KM EE” TZR
GNP B VORI A A TR HE S 2 S T T B A N R R AT RLAAE B
1 A FERR A I, TR T 3h 1 Al R — A ML R o . A I A R R
AL S B F AR R R IE SEBRUTIEA EF YRR N R EEHLH =
— I LT WA A B 2 TR AR A, A 1) R 1 4 B 8 400 5 g s A S A5 R

1



BT 1254k 8 B M AR G B Y R S0 37412

1E bR = Rh AR 3 3h ) R i AR R, RS R RO A 1 S SR T S AR X, 0
O - IO FEHR X AT A M X W5 B S e e X & g Y B S B
X AR — P 3 e e X e LA (e 35 45, U HR L i R AR TR AL, = RE R B e ik |
WIKE S R HIRE SRBNEZG T, REERT YR 87 8 £ Ty KE
A FIEARE

MNARGEMEE W RN IEFERWARKR, ZRAREHEEEX ST R
HO2) 5 Fiik B s Bl 0 E N TS T FE RS AN, VR
BT & REFEEL(FEEL) >~ #E —0iE (R S 8. B4 3 AR 7
A, B BATHBFIE A FE 5, H ] RELATR B 7 A g & =Ry U8 o MR SE7 BUE
CRUN VIR E SRR AR BY RRERY TS, &R YR TEL (FEL) #B a4
HES VR EH (SR NN T RUR R TR R A ER) S+ E
B(SHREH . AKEH) MIREEZH (WU R i 2 #2 [ e & A4 ) 6 = 26401
H Tl B B IO AR e T {40 B A P & TR W RAE L E T 4R Bt ] RUBE Y
BF LA BB B TR R R4 BT AR IR PR BT AT b2 TG B A R E T/ E —1ME
BB R T . MIXFHERE (F F RIRIE ) 32 305 2 ) 22 55 s Y 3 A
RWRzh, EMEE, E =T BA T EERME L. BhmEwEDEE LB A
(B) MRS MR S AT WA N E %, B ZWERAEH L EHEERN
FE M SR FRSEEL ., KED RN AR S B B4l S0 56t 3R B , 76 LA 3 A 3K 3h 11 1
AW B RLSr 254k R B (Al ) A4 7™ H B 35 5 30 2 1oz ) 6 v i) DX B, U L FF s v B
HABARGENEMES R EEEXE, 0 REFE B,

SR MR ERAR 1 R 3500 1 5 A A AH T 56 28 X B0 B0 32 i ) 24 4 AT, 108 e ) o
Xof o7 7 1 T K TR 4 o A 5 TN S R A X DA SR SR X 2 R B R B I A 1 SRR
FERMBHERAEX . £RERE £ AN RSB KA K, KRy dBRAEM 48
F PR R L , A ) R TR BE A TR A 7T - B IRIR & EUE IR IR R AL, OBk
T A Py ERAE AN e L A A AR R S b e AR SO AL Z R AEE BYIERR . X
FNTEBR RN T ERW VE R R R A B S A A R & R ER (LL12EE R E)
MWAANTASRER (LR E) B ERERK—a AT WZEMMHEEER, &
AT LIS 0 IR BT R & A ) 22 B A (A ) et R AL R A ME R 45 2R .

EERR W15 V) 3 )% — A2 40 B VR D 32 %2 0T BB LA AL T 1k (mechanical activa-
tion) \J3 AE ¥ f# (strain solution) \ [ 77 J& i (stress corrosion) % 77 X 2 5 s 1 F g &4,
b 56 3R TR 2 UK A (B 25 b B bR E R A DL I FE TR, E RN A e B
SRR RGLS) o FLRORAIL P SORLR] R 251 LA F50RL 4 248 | 1 FURL 1 5 8 2 0 3h K i
PLRTER: . BetE Tt FRERY 2, B LR TAA K. R, a0 98
1A% J) B A2 B IR T 7= A= P B R B (R P —— 25 7 R SRR T, Rk B —— J1 R4 MBI
AR S ALA55SE ) P = BRpa , 3 B0 E A BURL 2 1 C P bR B 3 K 5 R S R N T
PEER R , ROVLIE AL REREAIS , N T A 1 B4 B A S0t I B 25 5 A 079 i iR 2 B B
BUEW FEbr B USRS R U THRE T ERRR SR B,

2




