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PREFACE

Gold deposit genetically related to hot spring is a new type discoverd in recent years
supplying more and more gold to mankind. Megasized deposits (more than 100t for one
deposit) belonging to the type are being developed in the world. Research on its controling
factors and metallogenic mechanism is now a subject in great demount.

The studied area is situated in the east part of Mediterranean - Himalaya presiuos
metal metallogenic belt, ie. Tibet — Dianxi area, concretely the Tengchong area where India
Plate and Euroasia Plate collide. This area is only wellknown for its scenery, land — scape
and geothermal resource. Its potential gold resource was overlooked.

Field and Lab work was done by the authors druing 1987-1991. It was found that hot
springs occurred in belts and associated with stfong gold mineralization spatially, 76 hot
spring groups were located among which fumaroles of warm, boiling springs heat eruption
surface, sinter deposits in different volume, thermal hydraulic exploded breccia and ex-
'ploded pits in varied scales were recognized with extensive, acidic leaching and alterations.
Veins, networks massive pyrite, marcasite, silicious rocks and anomal values of Au, Ag, As,
Sb, Hg, Tl associated with the alterations were distributed in the similar to the spatial geo-
metrical model of hot spring deposits abroad. Therefore, the authors determined to write a
book for promoting development of hot spring type gold resource in China.

This book, written by Guo Guangyu, is based on the combination of above mentioned
reseach outcomes and the geological features and metallogenic ore—controling features of:
statistical analysis of hot spring type gold deposits abroad. The book is divided into two
sections and eight chapters.

Chapter 1 introduces (1) the concept of ore deposit model and its method, significance,
theoretic base, content, usage, classification and establishment method, practical applica-
tion and developing trends; (2) concept of hot spring type gold deposit, general features,
typical model and the prospect, and a broad — sensed concept is given that gold deposits
genetically related to hot spring-all belong to hot spring gold deposts,

The second chapter deals with circulation system of hydrothermal fluid. Such system is
not only confined to the hydrothermal activity. around the hot spring gold deposits. It is

% The first section consists five chapters.
k)
5
{

constiuted by a complete fracture system including fractures in crust, basement and cover
strata which are full of hydrothermal fluid. The fluid circulates, regularly reacts with
wallrocks and evolves to bring about enrichment of some materials (presous metals included) and
formation of Au deposits at certain positions in the system which this book calls the parental
hedy of hot spring gold deposit. Taking the system developed in Tengchong as an example, to-
gethes with typical hot spring gold deposits well-known in the world a detailed introduction of ek
. @ment;spatial zonation of the system are made; and the geological features, physiochemialoone,
" ditiams of varied zones, spatial geochemical behavour, evolution trends, resulting products; cepéei -

w-




fally for the characteristics of Au mineralization. '

The third chapter makes a description of the regional tectonic setting of the circulation
system. Hot spring Au deposits only occur in specific setting which can supply (1)space for
large volume hydrothermal fluid to stay and circulate, ie.a complete set of fracture system,
(2)dynamics to drive circulation of fluid, (3)enough water and heat sources, (4) énough ore
material source, (5) enough time for ore formation. Exactly hot spring Au deposits are lo-
cated in dilatant zones of convergent plate margins, and areas abundant with hot springs in
continental subvolcanic basins. Tengchong— lianghe area is situated in the colliding zone of
India Plate and Euroasia Plate. Plate movement have resulted in a complete set of fracture
system in crust, basement and cover strata and siructure modification to cause pressure —
reduced space. thus dynamics to drive circulation is produced. Huge energe generated by
the movement leads to various heat events (intrusion, eruption and the related high regional
temperature at depth and near the surface) supplying heat source. Meteoric water and for-
mation water penetrated down and magma ‘water moved up along the fracture system to-
gether with the metamorphic water from the plate movement emerge to form water source.
Volatiles, halagen and alkline elements from depth of the system evolved with the fiuid can
extract gold from wallrock and transfer it to the system, then control the enrichment and
deposition. Thus Tengchong area is a prospect for hot spring gold deposits.

The fourth chapter analyses gold mineralization in the system. whether gold ore body
is developed under hot spring group depends on incorporation of deep — citculated
tiydrothermal fluid into the epithermal fluid. Only can the deep — circulated fluid enrich
gold to form ore bodies at certain positions in the system. Such fluid contains generally high
values of gold which often acompanied by a group of elements in anomal content and

strong gold mineralization appears in its resultant product.

- During the project the group made a systematic investigation of main rocks regionally-
distributed and the various outcrops of Tengchong epithermal system, mainly concentrated
on the quantitative comparison of 29 elements by which this book establishes geochemical
associations, vertical zonations of indicating elements and statistical model of the element .
distribution. The results reveal clues of gold mineralization in upper part of the systemg—"

such as samples (more than 1mg / g) acounting for 7.66 of the whole samples with a general ;
ranﬂe of 1.06-5.02mg / g Warm spring water has as high gold values as 5.2 times of aver-’ "
we for the warm spring water in the world. :

“Au is in linear refation to Ag, As, Hg, Sb, Tl, alklmc elements, halogen gold — carriers
of B, CO,jand H,$ indicating that alkline elements, halogen and the gold — carriers played .
ﬁﬁ importamt role in gold transportation and circulation within the finid. Vertical zonation
of Av-and the related elements 1mply possibility of ore bodies at depth. Quantitative study '
shm that log values of gold is in good linear relation te times of explosion. Math model
| is t‘ha# exp}bsion comies to seven timeswhen gold depbsi‘ted can be as hi'gh as




mechanism for hot spring gold deposit but also that times of exblosion can be used as a
megscale marker for gold mineralization of a hydrothermal system.

The fifth chapter deals with metallogenic modeling. Models of description, regional
setting, ore— forming process, gold resource assessment and spatial geometry are included.
Volatiles, halogen and alkline elements stem from mantle or the lower crust. The lower .
zone of the hydrothermal fluid system is a high temperatiure—reduced environment which
involves large volume of halogen, S(H,S, HS™, §%) AuS, AuCl complexed ions. The ions
can balance the valence charge of alkline elements to keep activation, transportation and
circulation of gold. In the p'rocéss of boiling — self closing pneumatolysis of fluid turns most
of H,S to be gas released. To get further balance of the residual fluid HS is transfered to
H,S causing decomposition of Au complexec and deposition Sudden drop of temperature
after pneumatolysis leads to SiO,deposition in large volume. It is necessary to siress that
only repeated boiling—self closing can make econmic Au ore deposits. The frequent struc-
ture activity and overpressure of fluid create dynamics for mobilization, circultaion and ex-

plosion. The author refer boiling to be the most possible enrichement and deposition mech-
anism of gold to all hydrothermal type deposits.

The second section is divided into three chapters, _

The sixth is a gold resource assessment for I-scale hydrothermal system (ore field scale
resouce) in Tengchong area. Deposit modeling and estimation modeling of total resource
are applied to make a prediction for the area. 8 discrimination markers are used to make
statistical comparison prediction of ore — forming prospect areas for III — scale
hydrothermal system. The seventh is an assessment for the Rehai hydrothermal system (111
— scale corresponding to ore deposit gold resource). The same methods are used as in the
first to make the resource prediction. Locations of drilling are designed and depth at which
ore bodies could be encountered is determined. The eighth analyses briefly the propect of
hot spring type gold deposit in China. The tectonic settings in China are correlated to re-
gional setting model of typical hot spring Au deposit in the world. Several areas are
optimun in metallogeny for hot spring Au deposit. 8 ore—forming belts are picked out,

Models established in the book are based on data obained by many geological
branches as well as those of the authors and many geologists and enginerrs give their hands
to the authors in both of field and lab researches. Here, whole — hearied thanks are ex-
pressed to all of them, such as colleagues of the Comprehensive Scientific Expedition to the
Qinghai—Xizang Plateau, the Chinese Academy of Scienes, 12th geological Team and
Geothermal Team of Yunnan Bureau of Geology Kunming, Geological survy, professor
Tu Guangzhi, Wu Yuebin, Li Wenda, Shen Baofeng, Zhou Chuanxin, Cun Gui ect. On
addition to those, Li Yongming, Wang Zhenbin, Sang Muyuan and Dai Lijun translated
the preface, contents, photo description and Li Yongming determined the version. '

The authors are limited in their academic levels and experiences which must resbl
rors in the book. Correction and critisizations are welcome. ' '
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