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Geological, Tectonic and Metallogenic Relations
i in South China (P603)

e Aims of the Project

¢ To establish a GIS {ARC/INFO, ArcView and Mapinfo}
i p ive digital g i data set and
mineral deposit database for south China focussing on the
ibution of ore deposits b g on the sful AMIRA
project P390A for mainland SE Asia

To undertake a l¢ and analysis of the
selected mineralised belts in the region, with particular
is on ical

and regional metal distribution based on the GIS database

o Tod pa onic and Il model for the
evolution and origin of mineralised belts in these regions.
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Minera! Deposits

Laochang "

{VHMS)
(Permo-Carboniferous)

{Gambrian) 2

Tasek Chini

(VHMS)
{Permo-Carboniferous)
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Paleogeographic and Tectonic‘bevelopment of
South China

Clive Burrett
School of Earth Sciences, University of Tasmania
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Major terranes/blocks (Li et al., 1996)
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Tectonic outline map-tectonics stops at China bo@

(Wang & Mo, 1995)
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Suture in Xizing and Yunnan (Yang, 1998)




Early Precambrian framework of China (Ma & Bai, 1994)

APW paths compiled by Burrett (1987, unpub. data)
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Greater Gondwanaland (Burrett et al., 1986)
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NC = NW Canada
T = W. Tasmanio
Y =Yangtze

Laurentia

envii®

Ca. 1.4 Ga magmatic provinces

Grenvllilan metamorphism

@ Rivers from the Sibao orogen

2000 km

toreland baslns

South China between Australia and Laurentia ~ 800 Ma

(Lietal., 2002)

200 km

106'E 108E 1M0E 12E M4E

118'E NEE

Qinling collision belt (Meng & Sheng, 1999)

Geology of Shandong Province
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Structural and kinematic map of Sulu area (Faure et al., 2001)
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Crustal-scale cross section of Jiaodong peninsula (Faure et al., 2001)




Proterozoic {Pre-Sinian)
Sinian
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Ordovician

Silurian
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Jurassic
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Tertiary - Quatemary
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Structural History of South China

December 2002
Ron Berry
CODES SRC

Archaean and
,  Early Proterozoic
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-Precambrian Deformation in South China
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-~ NorthYangtze
e SEY angtze
~ Cathaysia

[——WestSChina |




Precambrian felsic igneous activity

{[— West s China

. |~ North Yangtze

;| =~ SE Yangize

! | Cathaysia
KoniumMassif
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( ) Precambrian mafic rocks
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Late Proterozaic, Pre-Sinian
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Pong & Mo




Sinjan: 850-600 Ma

Late Silurian {6 Early D_evonian

Late Devenian to Permian

Felmenoas,
Li 158, Znou
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GIS Foxmat Arcview example

Excel Spreadsheet with polygon data
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‘Mineral Deposits in South China |
(P603)

Research Team:

- Khin Zaw
’ Eleanor Bruce
Clive Burrett

Ron Berry

Ross Large (@
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China’s Gold Production

Production: 25 t in 1980 to
currently 180 t Au ’
70 major gold deposits
reserves >4500 t Au
« Hei Long Jiang - placer
» North China - greenstone &
- mesothermal

« East Shandong - mesothermal

- Quingling - Carlin-type &
. Chuan-8han-Gan - mesothermal
A - S Hong + Southem China - Cadin-type
@ Kong Dian-Gui-Qlan
Complled from Yang (1996), Zhou (1993), Zhou et al. (2002) & Chromie (2002) conas |




" Regional Geological Setting of China’s
Gold Districts

China’s gold deposits occur
mostly within foid belts
along the margins of 3-major
cratons:

— Sino-Korean (L -M Prot.)

— Tarim {M-UProt.)

- Yangtze {M-UProt.)

Chinese Carlin-type gold
deposits occur in two
Palaeozoic - Mesozolc
sedimentary basins along
the margins of the Yangtze
Craton:

-~ (N Gold Triangle)

- (S. Gold Triangle)

China's Base Metal Deposits

+ Ashele - VHMS

{Devonian) + East Jilin - VHMS

{Ordovician)

« East Liaoning (Hongtoushan) -
VHMS (Archean)

» Xiqiu -'VHMS (Late Proterozoic)
+ Eastern China - VHMS, SEDEX
{Devonian-Carboniferous)
» Porphyryiskarn
{Yanshanian)
» West Sichuan - VHMS

N : . (Triassic) & MVT (Sinian)

A g + West Yunnan - VHMS &
& SEDEX (Proterozoic,

Compiled from Haltlan (1992}, Yang (1994), Hou et 8L Paleozoic to Tertiary)

(1999; 2002 submitted) & Gu Lianxing et al,, (1993, 2000)

1. Qixdashan; 2. Magushan (€ Tongshan)
3. Xinggiao; 4. Tongguanshan

Mesozoke voleanies

Mddke Proicrazoic 5 =
Upper Proterozoic i > & Dongguashan; 6. Mashan
to Lower Palicozoic =

Archacan to Lower :
Praterozoie - 9. ; 10. Yi

11, Linghou; 12. Yongping
13. Dongxiang; 14. Letua
16. Qibaoshan; 16. Fankou

7. West Tongshan; & Chenmenshan

17. Dabaoshan; 16, Yangliuiang

19, Kiniuz 20, Hongyan

21, Dajlangping; 22. Longfengchang

22, Yushui; 24, Shiding

25, Dachang

Location of major Upper Palacozolc massive sulphide deposits In @
southeastern China (after Gu Lianxing et af., 1993, 2000). soozs




Mesozoi volcanics
Middlke Praterozoi
Upper Proierozoic
o Lower Palucozoic |

Archaesu to Lower
Proteroraic

™ + Anhui

™ « Jiangxi

* Fujian

o
=)

<.
e 2o

« Gnangdong

After Gu Lianxing e al., {1893, 2000)

Yunnan Mineral Deposits

[ee =

(1) Sedex

{2) VHMS deposits

{3) Skarn deposits
ni (4) Vein/porphyry deposits
A (5) MVT deposlts

* Newly discovered Dapinzhang
deposit has 6.2 % Cu, 3% Zn, 0.7 %
Pb 3.5 g/t Ay, and 111 gR Ag

(5) Presence of thick carbonate
sequence and palaeotectonlc
setting suggest potential for Late
Prof (SIntan) MVT i
in Yunnan

* Dallangzl MVT depasit In Sichuan
has 24 Mt @ 10.4% Zn, 0.8 % Pb
and 43 git Ag




Geological setting of the Jinding deposit, Yunnan

(1) The largest Sedex deposit in
China

(2) Geological reserves of 220 Mt @ 7
% Zn+Pb, 5.8 g/t Ag & 0.08 % Cd

{3) Hosted in Eocene Yunlong Fm

{4) The ore weré deposited in smaller
sub-basin (rift basin}

{5) Thrusting of Triassic limestone
and Jurassic sandstone over
| | younger rocks

(6) Enriched in Sr in the form of
celestite (SrCO,)

(7) Celestite at the base and followed
by barite, then sphalerite and galena

&

After Ning Li and Kyle (1857) and Kyle and Ning Lt {2002) ooces ©

Regional geological setting of the Laochang deposit, Yunnan

After Yang and M2 (1893)

OXAS
Geological setting of the Laochang deposit, Yunnan
After Yang and Mo (1893) o o
After Yang and 40 (1993)  15-20 Mt@3.5 % Zn, 3.8 % Pb, 1.9 % Cu, 113 gt Ag Sg,
(per. Com. Yang, 2000) ~ czEz




Copper deposits

(1) VHMS deposits

{2) Veiniskam deposits

(3) Ni-Cu deposits

{4) Porphyry deposits

(5) Potential for sedimentary

copper deposits: Proteroxoic
Dongchuan (Sedex) deposi

Sedex Cu is attractive due to
(1) lateral extent (2) copper
grades sometimes surpass
porphyry Cu with desirable
metal such as cobalt and silver

(1) Au-bearing Porphyry
(e.g. Xuejiping)

(2) Vein/breccia deposits
{(e.g., Beiya)

{3) Mesothermal gold
deposits (e.g., Jinchang)

(4) Pt-Pd-Ni-Cu-Au deposits

(5) Carlin type deposits

KZB Oxide Au Pits ( 1400 m ASL)}.
[Chromie and Khin Zaw, 2001 and submitted)

Kuzhubao Gold Prospect (KZB)

Discovered late 1980's by
Chinese Geological Team
from 20 ppb Au-SS anomaly

Devonian black carbonaceous
pyritic mudstone host ( D,P}

Cambrlan dolomite base( £,)

I
Micro- disseminated gold +
py + asp within { D,P) where
early thrust faults are x-cut by
high angle normal faults

Sulphide ores within D,P
mudstone: 1-18 git Au

« oxide: <6 m thick @ <7 git Au




Southern China “Carlin-type”
Gold Deposits

Regional Stratigraphy - SGT
( Nanpanjiang Basin, China }
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Kuzhubao Prospect
Geology & Oxide Gold Mining Pits

» Unconformity b/w Devonian

Mudstones (D,P) and
Cambrian Limestones (&,)

+ Reverse faulting along D,P
and g4 contact

« Later NW-SE strike-slip and
NE-SW normal faults
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Kuzhubao Gold Prospect - Pit# 3

Kuzhubao Pit # 3: N - S {ow angle thrust
faults x-cut by NW-SE normal faults.

and Cambrian Lime stone
(Chromle and Khin Zaw, submitted)

. L ity biw D: i e (D1P)

Potential for NI-Cu-Co-PGE
deposits In Yunnan

{1) Proterozoic Voisey's Bay type
(136 Mt @ 1.59 Ni with significant
Cu-Co credit} (Naldrett, 1997}

* The Proterozoic Jinchuan
deposit in Gansu hosts more than
500 Mt @ 1.2 % Ni and 0.7 % Cu
(Naidrett, 1997)

(2) Permian to Triassic Noril's sk
type (900 Mt @ 2.7 Ni) (Naldrelt,
1997)

 Jinbacshan {Permian}

VHMS and MVT deposits, Sichuan

-~
BV (Sinian)

2 @ 10% 27, 00% P,
$39t 20

3
)
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After Hou & Mo
(1993), Hou et al.,
{2000, 2001; 2002
submitted).

Mineralised rift zone &
Pb-Zn deposits

WA Granite — - Fault

WY Dlabase dykes

Gacun
VHMS deposit
(Teiassic)

4 mt@ SA% 20,

3.7% Ph, 0.4 % Cu,

160 gitAg &
0.3gitAu

Triassic Gacun VHMS deposit, Sichuan

Atter Hou et al. {2000, 2001}
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‘Triassic Gacun VHMS deposit, Sichuan
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Triassic Gacun VHMS deposit, Sichuan

e o 2k

After Hou et al. (2000, 2001)

COnER

Triassic Gacun VHMS deposit, Sichuan

4 . 1
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Atter Hou et al. (2000, 2001)
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Triassic Gacun VHMS deposit, Sichuan

Pl fold damireted by
cold seRATRET

Fluid ikt dominaled by méxing Dutd 7 Hesten soaestr golsy
of heatad saowarns wih magntslc B ‘ PR ILETR
BB #usn son cominated by mageato pig A Goad sezwaner path

After Hou et al. (2000, 2001)
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VHMS and MVT deposits, Sichuan

Taow
(An-PpCu-hp-An)
MUS (Trusac)
441 meral @ 55 % 20, 37 % P
5.4 Cu, 160 9d 49,03 91 A

4% ©8,93 5 54 4af

. ORE BODY TYPES

vy Y

o4 T o i
et

After Ghromie (1999)

* Dallangzi NVT depositin
Sichuan has 24 Mt @ 104 % Zn,
0.8% Pband 43 gitAg

+ Dainchang VT depositin
Slchuan has § Mt @1 % Zn+Ph

Gold deposits, Sichuan

COUES

10



Characteristics of Sediment -Hosted Gold Deposits in
Sichuan Province, P. R. C.

& for mm’nm sock W
wonlaste ot guerizporp :
< wilh pyrite, ssenopyrile, reslgar o oepiment

sk to Triesslo eged cobonaceous turbidites
» Qoour 95 bequanEes within the Songpen-Garze seerstionary
wodgn terrnin, slong the HW margins of the Yanglre Craton
Struelurst Seitlvg: e : i
» Dondnant 8-S & E-W wending tegtonst faulls { Falapzolc }
crossout by later NW & HE trenting foults { Mesozoir )

Cu-NI deposits, Sichuan

Proterozoic Cu-Fe VHMS
(Lalachang) & Silurian Cu-
Zn VHMS deposit (Liwu))

-|| Potential for NI-Cu-Co-PGE
deposits In Sichuan

* (| (1) Permian to Triassic
Noril's sk type (900 Mt @ 2.7
Ni) (Naldreft, 1997)

{2) Proterozoic Voisey's Bay
type (136 Mt @ 1.5 Ni with
significant Cu-Co credit)
(Naldrett, 1997)

(3) Yangliuping (Permian)
and L huiging and

(NCe-Pire)
[
Py

tLimahe (Proterozoic)

wraas
rurade)
g
[
o
(Protemrein)
Ao @09 Cy

Cu-Ni deposits, Sichuan (Continued) |

* Permian flood basalt’s cover about 250,000 km2
* Major N-S regional structures along Kang Dian up-ift

* Palaeozoic ultramafic intrusions occur near basalt
margins

¢ Small Ni-Cu mines occur with 1-4 % NI, 0.5-2 % Cu
& 0.05-3 git PGE

¢ Previous BHP sampling from 1994-1996 shows
ultramafic intrusions with Ni depletion of olivines
suggesting presence of Ni-sulphides elsewhere in

2000)

CUDES

the intrusions sampled (Paul Chromle, per. Com., @
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Khin Zaw
Eleanor Bruce
Clive Burrett
Ron Berry
Ross Large

COUES

Gold deposits, Guizhou

Tedare
(€ iy 45)
€019 <3 AAD

Yaia # Darei
(Cartarps A}
10201 424 A

Ni-Cu and Pb-
Zn-Cu-Sn-W
deposits,
Guilzhou

® NLCLMo occurrences

stase timents-PROTEROZOIC
R Granite and migmatte-PROTERCZOIC

H
CUTES




Gold deposits, Guangxi _

Gaoitng
©atintype A

CIES

Pb-Zn-Sn-W deposits, Guangxi

Lamo, Changpe
D ataio (D atuloe)

Ball Lasgtashan
(Daohang tiesuphide fielg)
(100 M8 @ 1% $n. 35 % P,
Zn. Cu. 100300 gt Ag

Slalng (Shkmg)
Pbza

Sedex?

(Daxonian) , .

Base metal deposits, Hunan




Gold deposits, Hunan

Base metai deposits, Guangdong

Fanou @nPhAg)

. 101 94 80)

CES

Gold deposits, Guangdong

Gaucun ma Yanx] deporks
I; eid)




’Tungsten, tin, lead and zinc deposits, Jiangxi

Copper-Gold deposits, Jiangxi

Avgco) Popirry |
20102 s,
 Utmetl @ 17 % €.

v
COUES

Lead, zinc, copper and gold deposits, Hubef

Tonglushan & Shrouawl |
CGa-yiots Tu skars)
2Mtmenal @ 153 Cu,
971@ 95145 sy |

(Au-Ca 5
IT1@A07 gA R
0.2 Mt matal @ 1.0 1 Cu

v
CODES




Lead, zinc, copper and gold deposits, Anhul

Lead, zinc, copper and gold deposits, Ji 1
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Gold deposits, Fujian Proviﬁce
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Gold deposits, Zheliang

Gold deposits, Shandong
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* Compillation of geology database for Yunnan, Sichuan,
Guizhou, Guangxi, Hunan, Guangdong, Jiangxi, Hubei,
Anhul, Jiangsu, Fujian, Zhejlang and Shandong provinces
have been completed.

*CD-ROMSs are dellvered to the sponsors.

* Mineral deposlt database for the above provinces have
been compiled.

* Yunnan has at least five different styles of lead-
zinc mineralisation (e.g., Sedex, VHMS, skamn,
vein/breccia).

* Yunnan also has potential for Carlin fype gold,
porphyry, sedex Cu and mafic-ultramafic hosted Ni-
Cu deposits @
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* Sichuan has potential for VHMS, Cariin type gold,
porphyry, and mafic-ul fic hosted Ni-Cu deposlts

¢ Guizhou and Guangxi (part of Southem Golden Triangle)
have Carlin type goid, Sn-W-sulphides (e.g., Dachang) and
posslbly of Sedex (e.g., Shiding)

* Yanshanian granite-related Sn-W-Bi-Au-base metal
sulphide deposits are widespread in Hunan and
Guangdong.

* Guangdong has Sedex deposits {e.g. Dabaosh
Fankou) and mylonite-hosted, mesothermal Au

deposits (@
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¢ Jlangxi province has vein-type W-Sn-Bi-Be-sulphide
deposits and the largest porphyry Cu deposit in China
(Dexing: 6.5 Mt metal @ 0.43 % Cu, 0.02 % Mo, 0.16 g/t Au
and 1.9 g/t Ag)

¢ Jiangxi also has world class Sedex/skam deposits such
as Chengmenshan and Wushan (4 Mt metal @ 0. 76-1.4 %
Cu, 124t @ 0.25-0.5 g/ Au)

* Simliar skarn Cu-Au deposlts (e.g., Tonglushan,
Shitouzul, Jiguanzui, Xinglao, Manshan, Shizishan)
are also found in Hubei, Anhul and Jaingsu along
the Lower to Middle Yangtze River metallogenic belt
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* Fujian and Zhejiang provinces cover South China
foldbelt along the margin of the Yangtze Craton and
characterised by well-developed Yanshanian intrusive to
subvolcanic rocks. ’

* The most important examples are porphyry/high-
sulphidation Zijinshan deposit in Fujtan (1.6 Mt metal @
1.09% Cu, 15t @ 0.14 g/t Au, 619 t @ 6.2 g/t Ag) and
Epithermal-mesothermal transition deposits in Zhejiang
(e.g-, Zhllingtou)

* Shandong province Is a major producer of Au in
China with reserves of >800 t Au and has unique
world class granitoid-hosted Au deposits (e.g.,
Linglong, Sanshandao, Jiacjia, >100 Au @ 3-30 git
Au av. > 5 g/t Au).
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¢ We successfully integrated the geology, tectonic and
metallogenic relations of South China in this project.

* South China is rich in mineral resources and has the
potential for world class ore discovery; in addtion to
exisitng ore types such as VHMS, Sedex, skar, potential
for new mineralisation style such as [OCG (lron Oxide
Copper Gold}) - :

* Similarly Noth China Is rich in minerals. Many giant

base metal deposits such as Balyinchang VHMS and
Dongshenmio Sedex) and porphyry (Yulong), Ni-Cu-

Pt-Pd (Jinchuan)}, Carlin type and orogenic Au

deposits are located in North China Craton and in

the suture zone along the South and North China @
Cratons .

¢ It is Imperative to undertake similar studies for North
China Craton to understand palaegeographic, tectonic
and metaflogenic relation of formation of the giant ore
deposlts of China during the collision and amalgamation
of South China and North China Cratons
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