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Preface

Gold and silver polymetal is an urgent kind of minerals for our country at present and will be
more urgent in need by the mid-century. With the rapid development of the national economy, the
quantity of mineral demand get growing while the corresponding difficulty for prospecting is more
and more increasing. Therefore , the search for concealed orebodies, blind orebodies and the deep
deposits becomes even more important. Although the geological prospecting has made great pro-
gress in recent years, proving reserves still can’t satisfy the demands of national economy construc-
tion. At present, it is still our primary task for seeking and exploring a number of large scale, high
grade, economic benefit and social benefit silver and gold polymetallic deposits and especially
strengthen the deep geological prospecting in China.

The program about research on prospecting exploration for deep and periphery of Huangtu-
liang gold deposit in northwest Hebei |, which came from the geological survey special program of
Hebei province, was issued by the [2006] 122 document of Hebei Department of Land and Re-
source on December 28 | 2006. Through typically studying the mineralization and ore-controlling
structures of gold deposit in Huangtuliang area, we probed how to control ore-forming materials’
migration, gather and mineralization by the formation and evolution of mantle branch structure,
studied its metallogenetic regularities, summarize mantle branch tectonic mineralization and ore-
controlling mode in order to guide new geological prospecting better. In 2007 | professor Niu Shuy-
in was awarded The National Natural Science Foundation of Hebei Province ( Research on metal-
logenetic Regularities and Prospecting Direction of Huangtuliang area in Chicheng country, Heibei
Province < Grant No. D2007000751 > ) so as to studying the ore-forming and ore-controlling roles
with mantle branch structure in more broad areas. It focused on theoretical research in founding
program while emphasized on practice in special program. these two programs complemented, re-
lied on and supported each other in the two methods, strived to make important progress in guide

geological prospecting in both theory and practice.

1 Purpose and Task

The mantle branch structure which is a new kind of regional geological structure theory at
present, not only explained geological characteristics of the Mesozoic tectonic evolution and but
also made a series of important progress in the guiding deep geological prospecting.

There are metallogenetic clusters of gold and silver metallic deposits in Zhangjiakou-Xuanhua
region and they are mainly controlled by Zhangjiakou-Xuanhua mantle branch structure in metallo-
genetic conditions, for example the distribution of deposits. Among them, the Dongping gold
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deposit and Xiaoyingpan gold deposit are large-scale mines, and Huangtuliang gold deposit, Zha-
ojiagou gold deposit, Shuijingtun gold deposit, Zhongshangou gold deposit and Zhangquangou
gold deposit and so on are small and medium-scale deposits as well as Caijlaying, Xiangguang,
Wanquansi and Qingyanggou large and medium-sized silver-lead-zine deposits in the periphery. In
particular, through close cooperation, joint tackling and thorough research among Shijiazhuang U-
niversity of economics Hebei Department of Land and Resource, Heber Bureau of Geology and
Mineral Resource Exploration and its subordinate unit of geological exploration, as well as mining
enterprise, it made great breakthrough progress in geological prospecting in the deep and periph-
ery of Huangtuliang gold deposit, jumped Huangtuliang gold deposit into a large-scale gold mining
and even expecled to become super- lurgv, gold tl[‘pusit. Not tmi)' that Lt also made greal new pro-
gress in peripheral gold and silver polymetallic ore exploration and mining, but we still need to
further strengthen the researching work, summarize metallogenetic model and point out prospec-
ting direction in order to make due contributions to new geological prospecting,

In October 2007, the Ministry of Land Resources and China Geological Survey put forward
some opinions about timely launching task of 500 ~ 1500m deep exploration on the basis of fully
investigation when the National Seminar about deep exploration was held in Hefei. At the meeting,
many experts think that (Dactively researching on theories and methods related to deep mineral ex-
ploration and prospecting; (2)developing the high-precise geophysical and geochemical methods
about deep mineral exploration; (3)Carrying on high-power deep drilling verification. The above
methods should be mainly followed in deep ore-prospecting work and the reason that we stress the
importance of studying deep mineralization and prospecting is becanse theory is the precursor of
geological ore-prospecting work. Especially since the liberation, with the scientific and technologi-
cal development and progress of human society, people have the growing demand for mineral re-
sources, but people have access (o the main channel of obtaining mineral resources-surface min-
ing, the shallow ore and open mining, which has gradually exhausted. Therefore | this requires a
new kind of theory to guide a next round of prospecting and exploration and it is inevitable to turn
the direction of exploration into deep crust under the new theories” guidance. As is known to all,
the deep deposits are obviously difficult to be found clearly, and only under the guidance of the
new theory, through summarizing and synthesizing a large number of effective information, we can
concentrate data, eliminate the false and retain the true, summarize ore-controlling and metalloge-
netic regularities and effectively guide the deep and peripheral geological prospecting in order to
achieve new breakthrough for geological prospecting work.

The mantle branch structure is the dominant factor of ore-forming and ore-controlling. Therefore
a new point of view should be adopted for exploring gold and silver polymetallic mineral resources
to be considered, studied and evaluated in Zhangjiakou-Xuanhua mantle branch structure region.

The purpose of this project was to re-evaluate the ore-prospecting of gold and silver poly-
metallic deposits in Zhangjiakou-Xuanhua district by adopting the theory of mantle branch.

Especially through studying Dongping gold deposit, Huangtuliang gold deposit, Zhongs-
hangou gold deposit, Wanquansi silver-gold deposit, Xiangguang manganese-silver deposits and
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Caijiaying lead-zinc deposit, we objectively knew the mineralization, ore-forming regularity and
prospecting direction in Zhangjiakou-Xuanhua mantle branch district, generalized metallogenetic
models, discovered and determined prospecting potential area and chose favorable ore-prospecting
sectors to delineate the ore-prospecting target area, in order to make new breakthrough for geolog-

ical prospecting work in Zhangjiakou-Xuanhua region.

2 Brief description of previous work

Zhangjiakou-Xuanhua mantle branch district which located in northwest Hebei province and
also close to Beijing, has always received extensive attention from geologist. Especially, the geo-
logical exploration units have done a lot of work since the liberation.

Zhangjiakou-Xuanhua region in geological work is one of the high degree researching are-
as. In the district, the 1: 200000 and 1: 50000 regional geological survey, 1: 1000000 and
1:200000 gravity survey, 1: 200000 aeromagnetic and geochemical prospecting have also been
completed and in the key mineral exploration area, the method has been developed in 1: 50000
and more large scale of geochemical prospecting. The above results laid the foundation for this re-
search.

Geological work in Zhangjiakou-Xuanhua area was developed earlier. People have done much
geological work in the most mining areas since 1949 | discovered and evaluated a number of gold
and silver deposits, and accumulated rich material. Meanwhile | surveying, metallurgy, non-fer-
rous, chemical industry and related scientific research institutes and universities have also carried
out a large number of the studying work about regional geology and different types of minerals,

most of these mineral research is of very important referable value for us today.

3 Analysis of present problems

Needless to say, regional geology and mineral exploration were studied with a high degree in
Zhangjiakou-Xuanhua region, but there are still some important geological problems remaining to
be explored. In the aspect of relevant guiding theory, previous studies were mostly guided by plat-
form view and they didn’t pay enough attention to research the regional deformation and metamor-
phism; In the aspect of studying mineralization, they thought the mine is mainly extracted from
surrounding rock, spent a lot of energy to actively look for the layer of mining source and the pros-
pecting effect was ineffective; In the aspect of prospecting methods | they had more emphasis on
geophysical and geochemical anomalies in the examination while didn’t study the typical mining
enough.

It was found that the Basin and Range area in the eastern part of North China has undergone
earth-shaking changes with the characteristics of typical intercontinental orogenic belt since the
Mesozoic. We should consider: what is the background of large-scale mineralization in the Mesozo-
ic (known as the ore-forming outhreak )7 Why did the mineralization break in such a focus form-

ing? What is the main ore-forming mechanism? Obviously | It was very urgent to establish the met-
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allogenic models and prospecting models by adopting a new forming theory and then forecast,
evaluate the prospecting of gold and silver polymetallic deposits and screen out a number of pros-

pecting targets for the area.
4 The main achievements made in the research

Through close cooperation between schools and geological teams and using the combining
methods between field geological investigation and indoor testing, the comprehensive analysis, we
carried out multidisciplinary research and gained many exploratory and creative understanding;

1) From the counterparts of the formation of circling structures and the multiple evolution of
mantle plume in the Earth, we expounded that ore-forming materials migrate in anti-gravity and
discussed that the heavy elements such as gold and silver tend to sink towards the core during
long-term gravitational differentiation. However, during some local process of multiple evolution of
mantle plume, they can move up as gaseous state-—gas-liquid ——hydrothermal fluid and deposit as
economic deposit in favorable structures.

2) Taking the multiple evolution theory of mantle plume as the guidance, we studied the re-
lationship between geologic evolution and ore-forming and ore-controlling structures in Huangtu-
liang area at length. We also linked tectonic evolution and mineralization in Zhuangjiakou-Xuan-
hua mantle branch area together and then, discussed the mineralization and the ore-forming and
ore-controlling features of various tectonic units in mantle branch.

3) Based on studying characteristics of the sulfur, lead, hydrogen, oxygen, carbon, heli-
um, argon isotopes as well as rare earth element and nelusions ete | we discussed the source of
ore-forming materials. General features showed that ore-forming materials came from the deep and
were jointed some metamorphic water and atmospheric water in the process ol migrating upward. In
addition, the ore-forming materials had obvious characteristics with penetrating to the wall rock.

4) We summarized the regional metallogenetic regularity, the mining metallogenetic regular-
ity and the deep orebodies’ changing regularity on the basis of discussing ore-forming mechanism ,
and put forward the prospecting direction in region, mining, deep and ore-veins |, ete. Based on
studying the source of ore-forming materials | the ore-forming and ore-controlling of mantle branch
and the regularity of metallogenetic zoning, we indicated that the rules of ore-vein’ occurrence
would change and silver’s mineralization would remain certain depth getting along with mining to
the deep and also pointed out that the gold grade would gradually increase and the shallow silver-
gold deposit would change to a deep gold-silver deposit from the shallow to the deep in Wanquan-
shi silver-gold deposit area.

5) On the basis of discussion on the age of mineralization . mineral sources, mineralization
and metallogenetic characteristics, we summarized the mineralization, generalized the metalloge-
netic model and pointed out the direction of prospecting so as to lay a foundation for a new geolog-
ical prospecting.

Due to the different research emphases between the national natural science foundation of He-
bei province and the geological survey special program of Hebei province, it made not only the re-
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search area and the types of studying minerals increased, but also the theory of geological research
and the practice of geological prospecting integrated more closely. We summarized the metalloge-
netic models of Zhangjiakou-Xuanhua area, especially, pointed out the deep prospecting, ana-
lyzed the prospecting potency and put forward ore-searching direction for the area. This under-
standing was made very good test of practice in Huangtuliang gold deposit, Zhongshangou gold de-
posit, Shuijingtun gold deposit, Wanquanshi silver deposit, Caijiaying Zine -Lead deposit, et
al. Then, we can consider making it spread in the east area of Hebei provinee | Taithang Mountain
area and other similar geological conditions. In addition, considering the expansion of the studying
area, the increasing species of studying minerals and the promotion of researching achievements
we submitted researching report renamed as < Research on Mineralization and Prospecting Direc-
tion of Gold and Silver Polymetal in Zhangjiakou-Xuanhua Area > and simplified the publishing
book’s name as < Mantle Branch Structures Mineralization and depth prospecting prediction > af-
ter obtaining relevant leaders’ consent from Hebei Department of Land and Resource.

Because of the Science and Technology Depariment of Hebei Provinee’s delegation, the Com-
mittee of Natural Science Foundation of Hebei Province presided a appraisal meeting of scientific
research achievements in Shijiazhuang on December 2 2008 | with Academician Pei Rongfu as di-
rector, Former Director-general (i Lanfu as vice-director, Professors Mei Yanxiong, Xu Qinghai
and Professor-level Senior Engineers Yang Zhihong, Ma Youyi, Guo Qingshi et al. as Committee
member. They give the achievements a high evaluation and said: “the achievements with rich and
informative content, well-supported arguments , new theoretical view and prominent highlight, are
of high academic standards and practical value and generally reached the international advanced
level. ”

Many helps have been got from Hebei Department of Land and Resource, Hebei Bureau of
Geology and Mineral Resource Fxploration, Shijiazhuang University of Economies, Hebei prov-
ince No. 3 Geological Team and the leadership and technical personnel of relevant mining in
Zhangjiakou area , etc. We express our acknowledgements to them.

Special thanks are paid to Academicians Li Tingdong, Chen Yuchuan, Zai Yusheng, Pei
Rongfu, and Professors Zhang Hongtao, Ye Tianzhu, Yu Haifeng, Mao Jinwen, Hou Zengqian,
Nie Fengjun, Lv Guxian, Du jianguo, Li Junjian, Gu Yongchang, Hao Dongheng, Zhang Ju-
gang, Yan Junyin, Zhang Jianzhen, and Deputy Director-general Zhang Weiliang, and Chief En-
gineer Feng Jianxiong, Chen Huashan, Jiang Wei, Bi Fuke, and Division Chief Ma Youyi, and
President Pei Xiaodong, and Professor-level Senior Engineer Xie Rubin as well as some graduate
students et al. , for their advices and encouragement. We also thank the Institute of Geology and
Institute of Mineral Resource in China Academy of Geoscience for their testing work on rock and

ore sample.
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