KE(— HPHE ZE




a0 I

kEl HBHE H OF

shE HE® + 2 O

Ww ¥ % Pa
- 1k

st



NERE

ABRES-RNERE, #-SERTTREFEEF, TLMREAME. B0 SBRTTULFRSRBMET
EREITHRE LI R T 27 WERMBAER: S0 giiid ., WHRRY B; ESBITTILRRERMRHE
BRI EAMERN AR TR, RETOET IHRAA &7 REH,

APHERE. FE. RILER T USR0S ER AL, FHENRERET LREL . 7R
Ll HEAS, GAREE . LT AR TAFRA—FTANERNSERS, A7 RT IBEA G MERA R M
TWLAH.

BEER®RE (CIP) #iE
HEH LR/ K ELOFE . —2 R —ER:

R H R, 2010.7
ISBN 978 —7 — 116 — 06665 — 6

[.O#F - 0.0 I O&F KD LHHE
IV. ©P618. 51

T E A B 5 CIP ¥l 4% (2010) 25 083817 &

HUANGJIN KUANGSHAN DIZHIXUE

FHiTHmE: HEE L

RIERY: ERFE

HHRRAZTT: HR H ARAE

FhEHCgR: dLm T iE X ¥Bif 31 5, 100083
=) . (010) 82324508 (HEMGER); (010) 82324577 (HER)
™ fif: hitp://www. gph. com. cn

BFHEFE: zbs@ gph. com. cn

. (010) 82310759

o AR NS ARFHEA R

: 889 mm x 1194 mm '/ ¢

. 28.5

: 720 T

: 2010 47 AL 2 R - 5 1 IRERK
. 98.00 T

. ISBN 978 -7 — 116 — 06665 — 6

HAFRHEDHD
s X 3RS m

(WX APHEUREN, BHEBEAFH,; ﬁﬂzﬁ’iﬁﬁﬂﬁrﬂﬂ AR AR



L o

(ELFT LWHAFE) —FH19 FHRAATUREHE 14 £7, 10 % £ 3%,
ZRREATLIRZE) ENATI LEF, HART SHEURBFREFE T4
H,

bar, RENT LBRMRELSE 10 ZEuAEL, RETEAL 4, ¥4
RBEERFNRER BT FHRENERAGHE i, WERT o b & ERAHER
WERRBEFT LES FAREECERRENERRENSAE, Xk, REFT &
KREHERALERE  HREERELETRAELA;, WFHEBRREFF %, 475 %
BRARGBREBETEEFHRS, § UHRAIELERRT NS LAFSFRRS, MEE
WETNHRT LBFEEREEF, BETLRBRAENRTERY, TEHFXEH
RBY 575 BEERS. tHEEWE, FANEFHENT FRE, HEFNHER
MERARSFABNEATABHE s, B, ¥ LHRIEZXERELET L AL
F= 30 8 2 30 R UR S AT SE R E '

HEN L RTVEFERATE, KA (F27 LT F) —HHATT
AEHBIT, KABITREW T T RF XAt —BEFHTBEREESN, EERE
AERFRANLT HEAT, SEFELY (K) BHERL, URELT LY
ERHFFATHZHBEER. AHHE (FL7 LHRRBESFITIN) EHh AL W4
Bo RRBITEREEFTNT LEFHET, AELT LR FERNRE F EHA T
FFHE, H)AT LR IEEARTATFAR, AEERIFERR-T —H LA B
TEFMEVHMN, AL HREETETHEF R TOATRIRRT AR
WM, URT LRFEHEEARFLAA AR, EARAELT LA hEET
LW RRFESGERFRFAEANA, UERY LR T ML RSB RN R
R, MEKARFIBREFLTIVEARFEVARTREL BN ER FHBNANT
#: .

a\\
hEE S L LK ;
FEESEAARNEE 37 M-’—'

2010 4£3 H



PREFACE TO SECOND EDITION

Tt has been fourteen years since The Geology of Gold Mines was published in 1997. During the past ten
years, the book has been widely used for mining production, ore prospecting and exploration as well as scientific
research and teaching by the gold industry workers.

Compared to ten years ago, China’s mining policy and resource situation has now changed dramatically.
Firstly, the rapid economic development of the country requires an increasing number of mineral resources, and
the internationalization process of the domestic mining enterprises also demands the production, technology, op-
eration and management of our country’ s mining industry to actively meet the international standards and
norms. Secondly, the exploration and development system of the country’s mineral resources and main investors
have had great changes with significant progress in the field of geological prospecting technology and methods as
well as mineral dressing and metallurgy technology. Mine geology, which no longer confined to the mining pro-
duction services, is gradually evolved to serve for ensuring constant and steady production of mines, guiding the
ore prospecting in depth and outside mines and prospecting in new areas with the service of mining right there.
More importantly, the economical value of mineral resources in terms of economical category varies with the
changes of technological and economical conditions. Therefore, mining geologists also shoulder the responsibility
of constantly evaluating the geological resources during mining production period.

In order to meet the above changes of economy and technology in mineral industry, the authors have made
a comprehensive revision of The Geology of Gold Mines. This revision, which combined with the state newly is-
sued regulations on gold mines exploration, underlines the supplements and modification on the generality of
rock gold deposits exploration in chapter two and the development of gold mines. It also adds chapter on new
type of ore deposits and improves some chapters. Meanwhile, the book takes a chapter titled The Economical E-
veluation of Geological Resources of Gold Mines as its continuation. Under new situation of mineral economy, the
revision newly supplies and improves some contents and methods of gold mine geology. It is a practical reference
book and a specialized textbook for mineral and geological workers, prospecting scientific researchers, and col-
lege teachers and students, in addition, it gives a overall reply of the problems which concern about how to carry
out geological prospecting and resources evaluation in marketing economy, as well as the reasonable and effec-
tive development and utilization of mineral resources. Therefore it not only actively promotes the effective devel-
opment and reasonable utilization of geological resources of gold and other mental mines and facilitates the devel-
opment of mineral and geological work, but also makes contribution to push our gold industry to way of resources

— saving and sustainable development.

Chairman of Chinese Gold Association
Sun Zhaoxue
President of Chinese Gold Group Company

March, 2010
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FOREWORD TO SECOND EDITION

Now the development of mining industry and the prospecting and exploration of mineral resources in China
have changed dramatically. In order to meet the requirement of marketing economy and carry out the Classifica-
tion of solid mineral resources/reserve (GB/T17766 —1999) , General rules to geological exploration of solid min-
eral resources (GB/T13908 ~2002) and rules of some mineral category such as primary gold , placer ( metal
mineral ) etc. taking the rules as principles and guidelines, and assimilating and adopting suggestions of mining
geologists, the authors made a overall and systematic revision to the whole book and added some new contents.
The book is going to be published in two volumes. One is the original edition in which we mainly revised the
characters related to the geological eiploration of primary gold with enriching the research of mineral geology and
ore geology, mining conditions and its feasibility, emphasizing the method of geologic exploration and working
technique, completed, regulated and classified several characters. The other volume is new Economic evaluation
of geological resources of gold mines. The economic value of mineral resources varies as technical conditions
change. So the mining geologists should take the responsibility to make evaluation all the time, to make full use
of mineral resources reasonably and maximize the economic value. The volume provides new content and method
of economic evaluation of geological resources to make the book more complete, substantial and systematic.

The fulfillment of the second edition of the book should owe to the support, encouragement and help from
the related departments and peers of Chinese Gold Group Corporation, the leaders and departments of Henan
Jinyuan Gold Mining Co. Ltd, Songxian Qianhe Mining Co. Ltd. . Songxian Jinniu Co. Ltd.. Zhou Juan, Fu
Caiyun etc. from Geologic Survey Department revised the reprint of the book. Thanks sincerely here,

In the process of revising the manuscript, we gave lectures to the Beidaihe mineral and geological training
class of Zhongjin Gold Mines Co. Lid as well as gold mines enterprises with a good reaction. I would like to ex-
tend my honor and sincere thanks to the support and help from Qi Xianglei, the editor of Geological Publishing
House, as well as the preface by Sun Zhaoxue, the chairman of Chinese Gold Association and the general man-
ager of Chinese Gold Group Company, taking off time from his busy schedule.

During the revision of the book’ s second edition, we have citied and referred to monographs, literature
and information from home and abroad. References which were not officially published were not listed in the
book. We sincerely hope for understanding and would like to extend our heartfelt thanks to departments con-
cerned and editors.

In addition, we look forward to your criticism and correction.

The authors
March, 2010
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PREFACE

The publication of Gold Mining Geology would be beneficial to personnel engaged either in the field of gold
mining geology, or in the field of mining and processing.

The authors have profound understanding of mining geology owing to their more than 30 years’ experiences
in this field. This is mainly proved by the fact that they have broadened the scope and knowledge of mining geol-
ogy through their long-term work. In addition to the conventional geological work at the mining production stage,
the geological work at such periodical stages as the feasibility study in pre-construction stage, the mining design
stage, the capital construction stage and mine closing stage is combined in the scope of mining geology. The a-
bove- mentioned geological work at different stages is closely related to conventional mining geology, both of
which jointly make up an integrated unity.

The deposit exploration reports are undoubtedly very important, as the date in the reports are fundamental
and necessary for mine construction and development. However, it is admitted that the data obtained in the re-
ports are based only on the results of a limited number of boreholes and one hardly obtains comprehensive and
profound knowledge of mine deposit from these reports. The process of mine design, mining, and production
makes one possible to have a deep understanding of deposits. Therefore, improving the precision of geological
work, upgrading the reserves and then giving guidance for mining work are the mining geologists’ glorious du-
ty. For this reason, mining geologists should carry out a lot of work to observe, analyse and summarize various
ore-control structures, ore composition, mining conditions and mine economics on the basis of exploration re-
port which is not only essential for rational mining development, but enhances the level of geology of ore depos-
its. Because of the importance of mining geoglogy in mining production and theory, the Symposium on Prospec-
ting and Mining Geology for World Scale or Super-large Sized Deposits was sponsored by the Canadian Geolog-
ical Society in September, 1994.

Another feature of this book lies in that mining geological management is discussed in large parts in addi-
tion to mining geological theories and methods. The authors combine the management with geology in a natural,
rational and harmonic way as a result of their many years’ experiences in geological management.

The authors also combine the ordinary mining geological work with professional geological work in the
book. The latter comprises mining hydrogeology, mining environmental geology, mining geological economics,
etc. Without these professional researches, mining geology would be imperfect and also impossible to fulfil its
own assignments. It is the authors’ experience and knowledge in this area that enrich the contents of this book.

21 cases of hard rock gold mines are included in this book, and their geology, mining, metallurgy, pro-
duction and techno-economical indexes in these cases, etc. are introduced, making contents of this book be
more perfect and complete.

I believe that the publication of this book will provide a lot of new information for the people who are en-

gaged in or concerned about mining geology in solid mineral resources.

Tu Guangchi
Jan. 1997
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FOREWORD

Gold mines have made rapid progress with the development of gold mining industry in China. Large-and
small-scale gold mines were set up in succession throughout the country for the last 20 to 30 years. Owing to
modernization of gold mines, outstanding achievemenis have been obtained in gold mining geology which is a
necessary constituent part of gold exploitation. The concept, task, scope, role and importance of mining geolo-
gy have been realized more and more extensively and thoroughly by people in geological and mining circles.

This book sums up the authors’ experience of over than 30 years in geologic prospecting, evaluation, pro-
duction and management and design, research and teaching related gold mining, aiming at serving gold pro-
duction and enhancing the level of gold mining geologic work as well as promoting the development of mining ge-
ology. It involves the procedures of mineral resources exploitation, the concept and significance of mining geol-
ogy, the tasks, scopes and methods of mining geology at each stage of gold mining, the specific geological
work for hard rock gold mines geological prospecting, evaluation and metallogenic prognosis relaled to hard rock
gold mines, hard rock gold mining, geological economy, some techniques and methods during mining develop-
ment and a brief introduction to placer gold mining geology as well, with examples of 21 hard rock gold mines in
China, each of which contains geology of ore deposits, mining geology, stoping methods, metallurgy, opera-
tion and some main technical and economic indexes of the gold mines. This book consists of 4 parts and 14
chapters which were completed by the authors individually and assembled by Mr. Zhang Baoren. Ms. Cun Gui
reviewed manuscripts. The English translation is made by Mr. Yuan Haijun.

The great support and help made by the leaders and colleagues of the authors’ units contributes to the
smooth completion of the compiling work. Mr. Cui Dewen, Deputy Director of Gold Bureau, MMI, Mr.
Zhang Zeqin, Han Bing, and Mr. Song Yuguo, senior geologists of Gold Bureau put forward valuable sugges-
tions on the original manuscript. Zhang Yunfeng, Lan Qitang, Bao Mingxue, Jiang Wenfeng, Chen Gang,
Wang Qichun, Liu Feng, Zhang Dong and Heng Zhenping, the students of Department of Geology and Depart-
ment of Metallurgy, Shenyang Institute of Gold, as well as students in Mining Geology Classes #4, #5, #10,
#10 helped to transcribe the manuscript and drafted the maps and drawings. Mr. Yang Xiuging, Mr. Shao
Shengnan, Mr. Jia Yuhui, as well as Mr. Shao Shiqgi, provided financial aid to the publication of this
book. We would like to bring our whole-hearted thanks to all units and persons above-mentioned.

Relevant papers and literatures both at home and abroad, and a lot of geological information on gold mines
or deposits in China as well, were cited and referred to during compilation. We wish to thank the units and au-
thors that supplied us with the related references.

Having been revised for several times, this book had been lectured in the Shenyang Institute of Gold for
three times, and the effect was significant. The authors would like express our sincere gratitude to Mr. Zhao
Congxu, copy editor of China Building Mate Industry Press, who offered his assistance and help to this book,
and Mr. Tu Guangchi academician of the Academy of Sciences, China, and Director of Department of Geosci-
ences, the Famous geologist, who wrote the preface for this book.

Comments on this book are warmly welcome.

The Compliers
Jan. 1997
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