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1.0 SUMMARY 

Location, Infrastructure and History 

 
The HPG Mine is one of three significant producing underground mining operations of Silvercorp 

Metals. Inc. (ñSilvercorpò) in the Ying Ag-Pb-Zn District of western Henan Province, China. The 

district, a 100 sq. km. sized area largely controlled by Silvercorp, offers adequate access to 

nearby service centers, labor, and power. It is also the site of two mills constructed in recent years 

by Silvercorp to process ore from the several mines. The HPG Mine area is in the west-central 

part of the district and is covered by exploration and mining permits totaling 6.4 sq. km. The mine 

was acquired by Silvercorp in 2004 and the company started producing ore from the mine in 

2007. It is currently the smallest of Silvercorpôs three operating complexes in the Ying District 

(includes SGX, HZG, HPG, HPG(Au), TLP and LM mines). 

 

Geology and Ore Deposit Type 

 

The district lies in a major deformed mountain belt consisting of intensely folded, faulted and 

mineralized gneiss and greenstone of Precambrian age. Mineralization occurs as numerous 

polymetallic quartz-carbonate veins that fill fault-fissure zones of varying strikes and dips. The 

fault-fissure zones extend for hundreds to a few thousand meters along strike, enclosing  steeply-

dipping narrow tabular or splayed sets of veins that ñpinch-and-swellò along strike and to depth. 

The character, mineralization and alteration and of the vein systems are quite similar to many 

other deposits found throughout the world which are often referred to as ñmesothermalò or 

ñpolymetallicò silver-lead-zinc deposits. Important examples include the Coeur dôAlene silver 

district in northern Idaho, U.S.A., the Kokanee Range and Keno Hill, Canada, the Harz 

Mountains and Freiberg, Germany, and Pribram, Czechoslovakia. The mineralization in these 

deposits is thought to have formed by hydrothermal processes at considerable depth, and for this 

reason the deposits may have great vertical extents, commonly a few kilometers or more. 

 

Exploration and Mineralization 

 

Exploration and delineation of mineralized veins in the HPG Mine area is done primarily by 

underground drilling and tunneling. Tunneling is done along strike of the veins at 40 m depth 

levels and core holes are drilled at 50-100 m spacings along strike to delimit the extent of the 

veins at greater depth. To date (December 31, 2010), 12,280 m of exploration tunnels, 96 

underground holes (21,761 m), and 67 surface drill holes (17,092m) have been completed.  

 

The sampling and assaying of the tunnels and drill core is one of the primary tasks in exploring 

and developing the mineralization found in the veins. The sampling methods and assaying 

procedures used by Silvercorp appear to meet the standards used in the industry for similar 

underground vein systems explored and developed elsewhere in the world. 

 

Mineralization is currently defined in at least 4 major veins and 14 smaller veins. Sampling at 

various underground levels in workings along the veins indicate that from 27% to 50% of the vein 

material is mineralized over true widths of 0.2 m to 5.2 m, and averaging 0.8 m. The veins are 

often oxidized to depths of about 80 m below the surface, below which sulfide minerals are 

dominant, mainly galena (lead sulfide) ï which comprises a few percent to 10% of the vein ï with 

lesser amounts of sphalerite (zinc sulfide), pyrite (iron sulfide), and traces amounts of  
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chalcopyrite (copper sulfide). Non-metallic gangue minerals include quartz, sericite, and some 

carbonate minerals (dolomite, calcite, and ankerite). Silver occurs mainly as disseminations or 

replacements within the galena. 

 

Mineral Processing 

 

Ore from the HPG veins is transported to Silvercorpôs central mills for processing. Silvercorp has 

two mills in the district, the No. 1 mill (600 tpd, in operation since March 2007) and the No. 2 

mill (2,000 tpd, in operation since January 2010). Ore from the HPG Mine is processed at the No. 

1 mill. Head grades of HPG ore sent to the No. 1 mill in 2010 (33,590 tonnes total) averaged 136 

g/t Ag, 6.26% Pb and 1.49% Zn. Mill recoveries for the metals were 87.3% for Ag, 94.7% for Pb, 

and 59.1% for Zn. 

 

Mineral Resource and Reserve Estimates 

 

Estimates of Mineral Resources and Mineral Reserves for Silvercorpôs HPG Mine project have 

been prepared using the standards and categories established by the Canadian Institute of Mining, 

Metallurgy and Petroleum (CIM). The term ñMineral Resourceò covers mineralization of intrinsic 

economic interest which has been identified and estimated through exploration and sampling. The 

estimation of mineral resources involves greater uncertainty as to their existence and economic 

viability than the estimation of mineral reserves. It should not be assumed that any or all of the 

mineral resources will be converted into reserves. 

 

The mineralization in the HPG Mine area ï and other mines in the Ying District ï occurs as 

relatively narrow tabular veins that pinch-and-swell along fault-fissure structures. A polygonal 

block model using detailed longitudinal and cross-sections constructed for each vein is used to 

estimate the mineral resources present in each vein and is considered an acceptable and applicable 

method for the pocket-like type of mineralization present in narrow veins such as these. The 

resource blocks are defined and constrained using a set of 12 stringent parameters for calculating 

the dimensions, widths, grades and specific gravities of the blocks, and other items necessary to 

categorize the resources and provide reasonable estimations of tonnage and grade for each block. 

 

The resource tables categorize the currently defined estimated mineral resources in Silvercorpôs 

various mine areas as ñmeasured,ò ñindicated,ò and ñinferred.ò Mineral resources in the 

ñmeasuredò and ñindicatedò mineral resource categories have much higher levels of confidence 

than the ñinferredò category, which is separately reported. The estimation of inferred resources 

involves far greater uncertainty as to their existence and economic viability than the estimation of 

other categories of resources. It should not be assumed that inferred mineral resources exist or 

will be upgraded into the higher resource categories.  

 

Additionally, it is important to note that: (1) the estimated ñmeasuredò and ñindicatedò mineral 

resources tabled in this report are inclusive of mineral reserves, which are separately reported in a 

subsequent section of this report; and (2) the reporting of ñsilver-equivalenciesò (Ag-equiv) in the 

resource and reserve tables. Because these are polymetallic veins containing several potentially 

payable metals, silver-equivalencies are used by Silvercorp to designate resource cutoff grades 

and to quickly compare the tenor and magnitude of mineralization in the veins. The reported ñAg-

equiv.ò values in the tables have been calculated using assumed metal prices and known metal 

recoveries as detailed in Chapter 17 of this report. 
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HPG MINE AREA 

Measured & Indicated Mineral Resource Estimates 
Inclusive of Mineral Reserves 

 (as of December 31, 2010) 

 

HPG MINE AREA 
Inferred Mineral Resource Estimates 

(as of December 31, 2010) 

 

  

Reserve Estimates 

 

According to the CIM definitions and guidelines, Mineral Reserves are those parts of Mineral 

Resources that can be mined economically after considering mining dilution, processing, 

metallurgical, economic, marketing, legal, environment, socio-economic and government factors. 

Based on these guidelines and more than 4 years of mining history in the Ying District, 

Silvercorp has converted Measured and Indicated Mineral Resources in the HPG Mine area to 

Proven and Probable Reserves using factors described in detail in Chapter 17 of this report. . 

 

Ag(t) Ag(oz) Pb(t) Zn(t) Cu(t) Au(kg)

0.67 68,808   147.5 4.30 10.04 1.97 0.90 616 10.15 326,262 6,909 1,352 61.6 1,362,822

0.89 483,342 86.6 2.53 3.62 1.71 1.44 333 41.86 1,345,929 17,475 8,288 698.3 5,174,317

0.86 552,150 94.2 2.75 4.42 1.75 1.38 363 52.01 1,672,190 24,384 9,640 759.9 6,537,139

INDICATED MINERAL RESOURCES Ó 150 G/T AG-EQUIV.

MEASURED + INDICATED MINERAL RESOURCES Ó 150 G/T AG-EQUIV.

Zn (%) Cu (%) Au (g/t) Ag-eq (g/t)

Contained Metal Resource

Ag-equiv (oz)

Wtd. Horiz. 

Width (m)  Tonnes (t) Ag (g/t) Ag (oz/t) Pb (%)

MEASURED MINERAL RESOURCES Ó 150 G/T AG-EQUIV.

Ag(t) Ag(oz) Pb(t) Zn(t) Cu(t) Au(kg)

0.70 373,361 86.5 2.52 3.30 1.83 1.50 683 32.29 1,038,009 12,325 6,848 560.2 8,194,152

INFERRED MINERAL RESOURCES Ó 150 G/T AG-EQUIV.

Wtd. Horiz. 

Width (m)  Tonnes (t) Ag (g/t) Ag (oz/t) Pb (%) Zn (%) Cu (%) Au (g/t) Ag-eq (g/t)

Contained Metal Resource

Ag-equiv (oz)
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HPG and HPG (Au) 

Mineral Reserve Estimates 

(as of December 31, 2010)  

 

 

Au (g/t) Ag (g/t) Pb (%) Zn (%) Cu (%) Au (oz) Ag (oz) Pb  (t) Zn (t) Cu (t)

HPG 95,777               0.52        103         6.81        1.33        424         1,601      318,276         6,522     1,274      1,304,825      

HPG(Au) 18,000               4.00        0.68        0.62        0.63        217         2,315      394                112        113         125,581         

Total 113,777            1.07        87           5.83        1.22        391         3,916      318,670        6,634    1,387      1,430,406     

HPG 438,435             0.92        70           2.79        1.55        259         12,968    986,719         12,232   6,796      3,648,583      

HPG(Au) -                 

Total 438,435            0.92        70           2.79        1.55        259         12,968    986,719        12,232   6,796      3,648,583     

HPG 534,212             0.85        76           3.51        1.51        288         14,570    1,304,996      18,755   8,070      4,953,408      

HPG(Au) 18,000               4.00        0.68        0.62        0.63        217         2,315      394                112        113         125,581         

Total 552,212            0.95        74           3.42        1.48        286         16,884    1,305,389     18,866   8,183      5,078,989     

Ag-equiv

(oz) [2]

Proven

Probable

Proven+Probable

Note: [1] Ag-equiv grades and [2] contained metal quantities consider the actural metallurgical metal recoveries

(Mining Dilution and mining loss Included )
Mine

Area

Tonnes

(t)

weighted avg. grade1 Ag-equiv

 (g/t) [1]

In Situ Metal Reserve 2
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Mineral Development and Production 
 
The HPG Mine is located in a narrow valley adjacent to the Guxian reservoir. Ore from the mine 

is loaded in 30 ton trucks and barges are used to transport the trucks across the reservoir to a road 

connecting to Silvercorpôs central mills, 12 km away. Ground conditions at the mine site are good 

ï the host rocks are competent, require minimal ground support, and offer no major flow for 

underground water. The mine currently operates with 56 staff and 304 contract workers. 

 

The mineralization is accessed primarily by a series of horizontal adits developed on the hill 

slopes, connecting underground with blind declines. Mining methods consist of both short-hole 

shrinkage stoping and resuing stoping. The short-hole shrinkage stope method is employed 

worldwide as one of the most successful methods for narrow veins. At the HPG Mine, it has been 

possible to gain 90-95% mining recovery of in-situ resources by this method. The resuing stope 

method is used for very narrow veins, typically those less than 0.4 m in width, and this method 

has also been successful in recovering 90-95% of the in-situ resources. 

 

Mining plans at HPG are developed taking into account vein characteristics, ore reserves, mining 

conditions, and the timeline for preparing mine stopes. The HPG Mine has been developed such 

that ore production levels can be maintained at planned capacity without any ramping-up period. 

Current proven and probable reserves, using the 149 g/t Ag-equiv. mining cutoff grade with 93% 

mining recovery and 33% dilution, are sufficient for a 9-year mine life at the planned production 

rate of 60,000 tpy. Gold will be a by-product or co-product of some stopes in the mine.  

 

At the HPG Silver-Lead-Zinc Mine, assuming total production cost of $55.51 per tonne and using 

metal recoveries of 87.2%, 94.7% and 59.1% for silver, lead and zinc, respectively, Silvercorpôs 

share (80%) of projected net cash flows is $17.7 million over its nine years mine life. At the HPG 

Gold Mine, assuming total production cost of $57.44 per tonne and using metal recoveries of 

80%, 87.3%, 94.7% and 59.1% for gold, silver, lead and zinc, respectively, Silvercorpôs share 

(80%) of projected net cash flows is $0.56 million over its two years mine life. The expected 

capital expenditures are $8.2 million and $0.03 million for HPG and HPG Gold mines, 

respectively.  The payback periods are 2 years and 0.1 year, respectively. In summary, 

Silvercorpôs share of net cash flows from HPG and HPG Gold mines combined will be $18.3 

million. 

 
Conclusions and Recommendations 

 

Each of Silvercorpôs producing mine areas in the Ying District, including HPG, have defined Ag-

Pb-Zn resources and reserves that are currently large enough to support profitable operations for a 

decade or more. None of the mine areas, however, have as yet been fully explored or delimited, 

especially to the depths typical of many similar Ag-Pb-Zn mesothermal vein districts elsewhere 

in the world. Each mine area in the Ying District has a large number of already identified veins 

that have not been explored in detail, and exploration to date has been quite successful in 

discovering many new veins that have not been explored at all. There are also a number of 

promising outlying intermediate stage exploration target areas, any of which could well become 

future additional ñfast-trackò mining developments. 

 

Silvercorp will continue to invest substantial capital on the operating mines with the object being 

(1) to extend the mine life by upgrading inferred mineral resources to indicated and measured,  
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and (2) step-out exploration designed to find new veins or areas of mineralization. At HPG, a 

program of 15,000 m of underground drilling, costing US$0.7 million, is proposed to accomplish 

the first objective. A program of 50,000 m of surface and underground drilling costing US$3.0 

million is proposed to accomplish the second objective.  
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2.0 INTRODUCTION 
 

During January 2011, Silvercorp Metals Inc. (ñSilvercorpò) commissioned BK Exploration 

Associates (Mel Klohn and Chris Broili), to provide an independent review and NI 43-101 

Technical Report update on the Ying District of western Henan Province, China (Figure 2-1). 

Because the project now consists of three significant, but separate, producing operations (Figure 

4-1), it was decided to treat each producing area in a separate Technical Report unlike the 

previous Technical Report which collectively discussed all three areas in a single large report 

(Broili, Klohn, and Ni, 2010). This report focuses on the HPG mine area, currently the smallest of 

the three producing operations in the Ying District.  

 

The purpose of this report is to provide not only an exploration and mineral resource update of 

the HPG area, but also to offer an update of reserves and mining plans. For this reason Mr. 

Wenchang Ni, a mining engineer employed by Silvercorp, was engaged to serve as a co-author 

responsible for preparing all or portions of the chapters relevant to reporting mining reserves, 

operations and plans. All three co-authors ï Mr. Klohn, Mr. Broili, and Mr. Ni ï are Qualified 

Persons as defined in Canadian National Instrument 43-101. Additionally, Mr. Klohn and Mr. 

Broili are both Independent Qualified Persons with no direct interest in Silvercorp, its associated 

companies, or its projects. The consulting fees paid to Mr. Klohn and Mr. Broili for this 

Technical Report are standard industry fees for work of this nature and not dependent in whole or 

in part on any prior or future engagement or understanding resulting from the conclusions of this 

report. 

 

This Technical Report is prepared in compliance with Form 43-101F and is based on information 

known and current as of January 01, 2011. Silvercorp is a publicly traded resource company 

(TSX:SVM and NYSE:SVM) engaged in the production, exploration and development of base 

and precious metal projects in the Henan Province of central China and exploration in other parts 

of China. The authors understand that Silvercorp will use this Technical Report for purposes of 

compliance with NI 43-101 reporting requirements.   

 

The information reviewed for this Technical Report consists of voluminous geological, sampling, 

drilling and mining data collected by Silvercorp, together with other information previously 

reviewed and cited in a series of earlier NI 43-101 Technical Reports prepared on the district. 

Key documents for purposes of this current report are cited at appropriate places in the report and 

listed in the References chapter at the end of the report. Additionally, Mr. Klohn and Mr. Broili, 

the independent authors of this report, have together authored or co-authored seven previous 43-

101 Technical Reports on Silvercorpôs projects in the Ying District and thereby have made 

numerous trips to the district and gained considerable experience in the region. Information from 

the authorsô personal notes and experience have been incorporated into the descriptions regarding 

regional history, general geology and deposit types. 

 

Mr. Ni was resident at the Ying Project for most of 2010 and also for much of the early months in 

2011.During these periods, Mr. Ni spent much of his time at the project sites reviewing and 

auditing project data in considerable detail, becoming familiar with all of Silvercorpôs  

underground and surface operations in the district. Subsequently, Mr. Klohn and Mr. Broili spent 

considerable time reviewing and auditing the project information prepared on-site by Mr. Ni and 

also information provided by Silvercorpôs mine geologists. A final data review was carried out by 

Mr. Klohn from April 15-24, 2011, at Silvercorpôs office in Vancouver, BC, Canada.  
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Figure 2-1: Geology and Western Henan Province and Location of Ying District 
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All measurement units in this report are metric, with the exception of total contained metals 

which in addition to metric units are often also reported as total troy ounces of equivalent-silver 

(ñAg-equivò or ñAg-eqò) and precious metals grades (or equivalencies) which may also be 

reported in troy ounces per short ton  (ñoz/tò). The conversions are as follows: 

 

1 troy ounce (ñozò) = 31.1035 grams (ñgò) 

1 troy ounce/short ton (ñoz/tò) = 34.286 grams/metric tonne (ñg/tò) 

 

Monetary units are expressed in U.S. dollars (US$) unless stated otherwise. The currency used in 

China is the Yuan (CNY) with the exchange rate as of March 1, 2011, being approximately 

US$1.00 equal to CNY6.57. 
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3.0 RELIANCE ON OTHER EXPERTS 

The authors of this report are Qualified Persons for those areas as identified in the Certificates of 

Qualified Person attached to this report. In preparing this report, the authors relied heavily on 

various geological maps, reports and other technical information, mostly unpublished proprietary 

information collected on-site and provided to the authors by Silvercorp.  

 

Much of the original information is in Chinese, with translations from Chinese to English of key 

and relevant technical documents provided by Silvercorp. For this current report, most of the 

technical information was translated by Jin Zhang, an experienced bilingual geologist employed 

by Silvercorp, although legends and annotations on many of the maps and sections were 

translated by Bei Sun, a bilingual draftsperson employed by Silvercorp. We occasionally checked 

a few key parts of the translations using non-technical persons and an online translation 

application offered by Google. From our experience on this report and the many previous reports 

we have done for Silvercorp, we believe the translations provided to us are credible and generally 

reliable, but we cannot attest to their absolute accuracy. 

  

Overall, the technical information we reviewed is very well-documented, comprehensive and of 

good technical quality. It clearly was gathered, prepared and compiled by various competent 

technical persons, but not necessarily Qualified Persons as currently defined by NI 43-101. In  

recent years, the voluminous information collected by Silvercorp has been carefully monitored 

and supervised by Mr. Myles Gao, President of Silvercorp, an experienced hands-on geologist 

who is a Qualified Person as defined by NI 43-101.  

 

Because we are not experts in land, legal, environmental and related matters, we have relied (and 

believe there is a reasonable basis for this reliance) on various other individuals who contributed 

the information regarding legal, land tenure, corporate structure, permitting, land tenure and 

environmental issues discussed in this report. Specifically, Myles Gao, President of Silvercorp 

and a Qualified Person as defined by NI 43-101, contributed the information in Chapter 4 of this 

report. Likewise, information regarding the environmental status of the property, particularly the 

mining permit, was contributed by Silvercorp. 
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4.0 PROPERTY DESCRIPTION AND LOCATION 

The Ying District is in western Henan Province near the town of Luoning in central China (Figure 

2-1). Silvercorp uses the term ñYing Districtò to describe a 100 sq. km size rectangular area 

bounded by latitude 34Á07ôN to 34Á12ôN and longitude 111Á14ôE to 111Á23ôE. Within this 

district block, Silvercorp has three principal operations comprised of five mining projects: (1) the 

SGX area, consisting of the Shagouxi (SGX) and Houzhanggou (HZG) mines in the western part 

of the block; (2) the HPG area consisting of the Haopinggou (HPG) mine, also in the western part 

of the block, and (3) the TLP/LM area consisting of the Tieluping (TLP) and Longmeng (LM) 

mines in the eastern part of the block (Figure 4-1). 

 

The HPG project is covered by exploration and mining permits totaling 6.4sq. km., as listed in the 

following table: 

 

Permit type Permit No. Expiration Date Sq. km 

Mining 4100002010124110093569 June 2017 0.39 

Mining 4100000820036 August 2015 0.15 

Exploration T41520080502006711 May 2009 [1] 
 

5.86 

  Mining Permit total 0.54 

  Exploration Permit total 5.86 

  Total 6.40 

[1]
 

This permit is valid under a temporary extension to July 2011 
 

 

NOTE: The above table and notes were prepared by Mr. Myles J. Gao, P.Geo., President and Chief 

Operating Officer of Silvercorp, a Qualified Person as defined in NI 43-101. 

 

 

The existing exploration and mining permits cover all the active exploration and mining areas 

discussed in this Technical Report. Permits can be renewed by submitting an application together 

with required technical documents. The exploration permits give the right to carry out all 

contemplated exploration activities with no additional permitting required. The mining permits 

give the right to carry out full mining and mineral processing operations in conjunction with 

safety and environmental certificates. The safety certificates for Silvercorpôs mining activities 

were issued by the Department of Safety, Production and Inspection of Henan Province. 

Environmental certificates were issued by the Department of Environmental Protection of Henan 

Province.
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Figure 4-1: Ying Exploration, Mining Permits and Mineralization Vein Systems 
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Surface rights for mining purposes are not included in the permits but can be acquired by 

payment of a purchase fee based on the appraised value of the land. Subject to negotiation, some 

land use compensation fees may also be due to the local farmers if their agricultural land is 

disturbed by exploratory work.        

 

There are no known or recognized environmental problems that might preclude or inhibit a 

mining operation in this area. Some major land purchases may be required in the future for mine 

infrastructure purposes (processing plant, waste disposal, office and accommodations). 

 

Silvercorpôs HPG project is subject to existing JV agreements as follows: 

 

A co-operative joint venture contract dated March 31, 2006was consummated between Victor 

Resources Ltd., the wholly owned British Virgin Islands subsidiary of Silvercorp, and Luoning 

Huatai Mining Development Co., Ltd. (ñHuataiò). Pursuant to the joint venture contract, a 

Chinese co-operative joint venture company, Henan Huawei Mining Co. Ltd. (ñHuaweiò), was 

established to hold 60% of the HPG Project.  In 2007, Silvercorp signed an agreement to purchase 

an additional 20% interest of Huawei from its JV partner, Huatai, in which 10% interest will be 

held in trust for a shareholder of Huatai. Total consideration for the 20% interest is C$1.98 

million with Silvercorp's share of C$0.99 million paid in full. Silvercorp is now entitled to 70% 

interest in Huawei. 

 

The mining permits controlled by Huawei at the HPG and LM projects total 0.54 sq. km. The 

HPG exploration permit encompassing 5.86 sq. km is held by Huatai but will be transferred to 

Huawei when the application for a mining permit is approved and the mining permit issued. 

 

 

Exploration and Mining Rights 

 

China, which is the most populous country ï and the second largest economy ï in the world, has a 

strong national policy encouraging foreign investment. It ranks as one of the worldôs leading 

jurisdictions for mining investment owing to an advanced infrastructure, a large pool of skilled 

technical and professional personnel and, most importantly, to having an established Mining 

Code which clearly defines the mining rights guaranteed by the government of China. 

 

China has a 17% Value Added Tax (VAT) on sales of concentrates and on articles such as 

materials and supplies.  The 17% VAT paid on materials purchased for mining is returned to the 

company as an incentive to mine in China.  There is no VAT on labor or services.  A 2% 

resources tax is payable by companies as a royalty to the government. 

 

For foreign invested companies such as Silvercorp, income tax is zero for the first two years, then 

12.5% for years three to five, and 25% thereafter. Starting in 2010, Henan Found entered its fifth 

year of operation, and as such enjoys a 12.5% income tax rate on profit until the end of 2011 at 

which time the rate doubles to 25% for the life of the mine. 

 

According to Chinaôs mining law, mining companies are required to pay 2% resource tax or 

government royalty.  Other taxes such as Business, City Construction, and school taxes are 

exempted for foreign invested companies. 
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5.0  ACCESSIBILITY, CLIMATE, LOCAL RESOURCES,  
INFRASTRUCTURE AND PHYSIOGRAPHY 

The Ying District is about 240 km west-southwest of Zhengzhou (population 7.0 million), the 

capital city of Henan Province, and 80 km west of Luoyang (population 1.4 million), which is the 

nearest major city (Figure 2-1). Zhengzhou, the largest industrial city in the region, offers full 

service facilities and daily air flights to Beijing, capital of China, and other major population 

centers such as Shanghai and Hong Kong. The nearest small city to the project area is Luoning 

(population >80,000), about 56 km by paved roads from Silvercorpôs Ying mill site which is 

located centrally to the projects. The mill site is about 15 km by paved road from the Guxian 

Reservoir. The main exploration-development camp, Shagouxi (SGX), is accessed via a 10-

minute ferry ride across the Reservoir (Figure 5-1). 

 

The district lies within rugged, deeply dissected mountainous terrain of the Funiu Mountain 

Range. Elevations range from 300to 1200m above sea level. Hill slopes are steep, commonly 

exceeding 25°, with bedrock best exposed on these steep hillsides. Almost all of the districtôs 

significant discoveries of surface mineralization, together with the important geochemical and 

geophysical anomalies, were made on the hillsides.  

 

The area has a continental sub-tropical climate with four distinct seasons. Temperature changes 

are dependent on elevation, with an annual range of -10°C to 38°C and annual average of 15°C. 

The annual precipitation averages 900 mm, occurring mostly in the July to September rainy 

season and supplemented by snow and frost occurring from November to March. 

 

The area is sparsely vegetated, consisting mostly of bushes, shrubs, ferns and small trees. At 

higher elevations the vegetation is denser and the trees are larger. The local economy is based on 

agriculture (wheat, corn, tobacco, medicinal herbs) and mining. Agriculture is confined to the 

bottoms of the larger stream valleys and to the many terraced hillsides.  

 

There are major power grids adjacent to the properties, including a power line extending to the 

SGX Area. Adjacent to the Ying District is a hydropower generating station at the dam that forms 

the Guxian Reservoir (Figure 5-1). This reservoir is on the Luo River, a tributary to the Yellow 

River. Sufficient manpower is available to serve most exploration or mining operations. 
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Figure 5-1: HPG Project and Mill Locations 
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6.0 HISTORY 
 

Silver-lead-zinc mineralization in the Ying District has been known and intermittently mined for 

the last several hundred years. The first systematic geological prospecting and exploration was 

initiated in 1956 by the Chinese government. Detailed summaries of the districtôs historical 

activities from 1956 to 2004, when Silvercorp first acquired interests in the area, are described in 

seven previous NI 43-101 technical reports prepared for Silvercorp (Broili, 2004; Broili, 2005; 

Broili et al., 2006, 2008; Broili and Klohn, 2007; Xu et al., 2006; Broili, Klohn and Ni, 2010) 

available on www.sedar.com. For that reason, historical highlights are only briefly summarized in 

this current History chapter.  

 

Silvercorp began its interest in the Ying District with the acquisition of the SGX Mine in 2004 

and subsequently consolidated the entire district by acquiring the HZG, HPG, and LM mines, all 

of which were held and operated by Chinese companies. Work carried out since 2004 consists of 

a series of exploration campaigns, driving declines, undercut drifts, raises and ventilation raises, 

sinking shafts, enlarging and extending tunnels, underground and surface drilling, sampling, and 

metallurgical work, all leading to the definition and expansion of resources and ultimately to 

defining and mining reserves. Silvercorp began producing and shipping ore from the mine in 

2007 and has since constructed two mills in the district to process the mined ore into shippable 

concentrates. 

 

6.1 HPG MINE PROJECT 

The underground mine at HPG was initially constructed in April 1995, with a mining license 

issued in June 1996 to Huatai #1 company. The mine was shut down during 1997 and 1998, and 

in 2001,new mining licenses were re-issued by Henan Bureau of Land and Resources to Huatai 

#2 company (changing names on a mine license in China is difficult so the same name is used 

even though they are different companies). In 2004, Huatai #3 company acquired the mine, which 

had an estimated reserve of about 408,000 tonnes, and reportedly produced 70,000 tonnes of ore 

per year from four principal underground levels. Ore was shipped to Guxian Ore Processing 

Plant, owned by Huatai(Figure 4-2). In 2006, Silvercorp reached an agreement with Huatai which 

included both the mine and the plant. 

 

 

6.2 PRIOR RESOURCES 

Silvercorpôs underground exploration efforts on the four principal mine areas through 2006 and 

2007 significantly increased mineral resources and upgraded the resource category. The most 

recent resource data ï prior to this current report ï were reported in NI 43-101 Technical Reports 

prepared in 2007 (Broili and Klohn, 2007) and 2008 (Broili et al., 2008), as listed in following 

table: 

 

 

 

 

 

 

 

 

 

http://www.sedar.com/
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2009 Resources at HPG Mine* 

 

Resource 

Type 

Resource 

(Tonnes) 

In Situ Metal Resource Grades 

Au (oz) Ag (oz) Pb (t) Zn (t) 

Ag 

Equiv. 

(oz) 

Au 

(g/t) 

Ag 

(g/t) 

Pb 

(%) 

Zn 

(%) 

Measured  33,526   172,224 3,627 398 688,361   160 10.8 1.2 

Indicated  322,414   1,294,758 15,882 6,620 4,371,577   125 4.9 2.1 

Inferred  365,450 19,878 1,343,649 23,285 10,441 6,059,434 1.7 120 6.68 2.17 

 

*Notes: The preceding resource estimates are from the February, 2010, NI43-101 Report.  ñAg-equivò is 

based on metal prices of Ag US$6.50/oz, Pb US$0.40/lb, Zn US$0.45/lb and is reported without 

consideration of metallurgical factors or recoveries. For a complete discussion of reporting parameters 

used in the earlier and current resource tables please refer to Chapter 17 of this current Technical Report. 
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7.0 GEOLOGICAL SETTING 

 

7.1 REGIONAL GEOLOGY 

The Ying District occurs in the 300 km-long west-northwest trending Qinling orogenic belt, a 

major structural belt formed by the collision of two large continental tectonic plates in Paleozoic 

time (Figure 2-1). The northern continental plate ï the North China Plate ï covers all of Henan 

Province, the southern plate ï the Yangtze Plate ï covers the south half of Hubei Province 

(Henanôs southern neighbor). Rocks along the orogenic belt are severely folded and faulted, 

offering optimal structural conditions for the emplacement of a myriad of mineral deposits. 

Several operating silver-lead-zinc mines, including those in the Ying District, occur along this 

belt. 

 
The Qinling orogenic belt is comprised largely of Proterozoic- to Paleozoic-age rock sequences 

consisting of mafic to felsic volcanic rocks with variable amounts of interbedded clastic and 

carbonate sedimentary rocks. The rocks are weakly metamorphosed to lower greenschist facies, 

with local areas of strongly metamorphosed lower amphibolite facies. The basement of the belt is 

comprised of highly metamorphosed Archean-age rocks of the North China plate, dominantly 

felsic to mafic gneisses with minor amphibolites, intrusive gabbros and diabases. The 

metamorphosed Qinling belt sequence and the underlying Archean basement rocks are intruded 

by mafic to felsic dikes and stocks of Proterozoic and Mesozoic ages. They are overlain by non-

metamorphosed sedimentary rock sequences of Mesozoic- to Cenozoic-age, primarily marls and 

carbonaceous argillites, which are in turn overlain locally by sandstone-conglomerate sequences.  

The dominant structures in the Qinling orogenic belt are west-northwest trending folds and faults 

generated during the collision of the two major tectonic plates in Paleozoic time. The faults 

consist of numerous thrusts having a component of oblique movement with sets of conjugate 

shear structures trending either northwest or northeast. These conjugate shear zones, which 

display features of brittle fracturing such as fault gouge, brecciation and well-defined 

slickensides, are associated with all the important mineralization recognized along the 300 km-

long orogenic belt. At least three important north-northeast trending mineralized fault zones are 

identified in the Ying District: 1) the Heigou-Luan-Weimosi, deep-seated fault zone, 2) the 

Waxuezi-Qiaoduan fault zone, and 3) the Zhuyangguan-Xiaguan fault zone. 

7.2 LOCAL GEOLOGY 

The Archean basement that underlies the district consists primarily of highly metamorphosed 

mafic to felsic gneisses derived from mafic to felsic volcanic and sedimentary rock units (Figure 

4-2). The lowest part of the basement sequence is a 1-kilometre thick mafic gneiss with local 

gabbroic dikes and sills that trend north-northeast and dip 30
o
 to 60

o
 southeast. This sequence is 

overlain by a much thicker sequence of thin-bedded quartz-feldspathic gneiss, which is bounded 

on the north and west by Proterozoic-age andesitic greenstones along a very high-angle (>70°) 

ñdetachmentò fault-shear zone. The greenstones have been folded and dip steeply toward the 

northeast and southwest. The basement gneisses are commonly tightly-folded with boudins 

abundant near the mafic gneiss-feldspathic gneiss contact.  Small granite porphyry stocks of 

Proterozoic to Paleozoic age locally intrude the gneisses.  

 

 

 

 



 
HPG Mine                                                                                                                                                                               May 20, 2011 

Ying Silver-Lead-Zinc District 

Silvercorp Metals Inc.  

23 

 

 

All of these lithologies are extensively cut by high-angle, mostly west-dipping conjugate faults. 

These faults trend generally northeast, varying from mostly north to north-northeast on the west 

side of the district, to northwest with occasional north and rare northwest on the east side of the 

district. The faults are commonly near-vertical, with steep dips in either direction, and they are 

occasionally filled with swarms of younger andesitic to basaltic diabase dikes. Repeated 

movement on the faults has offered the openings which host all of the districtôs important silver-

lead-zinc veins.  
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8.0 DEPOSIT TYPES 
 

The deposits of importance in the Ying District are variously classified as ñmesothermal silver-

lead-zinc veinsò (Lindgren , 1933), ñCordilleran vein type depositsò (Guilbert and Park, 1986), 

ñsilver-lead-zinc veins in clastic metasedimentary terranesò (Beaudoin and Sangster, 1992), or 

ñpolymetallic Ag-Pb-ZnÑAu veinsò (Lefebure and Church, 1996). For this report, the term 

ñmesothermalñ will be used to denote the districtôs silver-lead-zinc veins systems. 

 

Mesothermal vein systems typically occur in mid-crustal metamorphic rocks associated with 

major crustal structures in orogenic belts of almost any age. Mineralization is associated with 

major deep-seated shear zones that cut the metamorphic rocks and is thought to have formed by 

hydrothermal processes in a temperature range of 200 to 300
o
 C at considerable depth (from 600 

m to 4000 m or more). For this reason, the deposits may have great vertical extents, commonly a 

few kilometers or more.   

 

Classic deposits of this type include the Coeur dôAlene silver district in northern Idaho, U.S.A., 

one of the largest silver-lead-zinc districts in the world (Park and MacDiarmid, 1970). Other 

examples include the Kokanee Range and Keno Hill, Canada; the Harz Mountains and Freiberg, 

Germany; and Príbram, Czechoslovakia (Beaudoin and Sangster, 1992). 

 

Common characteristics of these mesothermal silver-lead-zinc vein systems are as follows: 

 
¶ Occur in almost any type of host rock, but typically in thick sequences of 

metamorphosed clastic sedimentary rocks or intermediate to felsic volcanic rocks 
(Lefebure and Church, 1996). 

¶ Usually occur in areas of strong structural deformation in brittle and brecciated rock 
units with mineralization in altered country rock parallel to anticlinal axes and faults 
(Park and MacDiarmid, 1970; Sorenson, 1951; McKinstry and Svendsen, 1942). 

¶ Often spatially or genetically proximal to igneous rocks, but not to intrusions related 
to porphyry-copper mineralization (Beaudoin and Sangster, 1992). Many veins are 
associated with dikes that follow the same structures (Lefebure and Church, 1996). 

¶ Exhibit strong structural control, generally occurring as steeply-dipping, narrow, 
tabular or splayed fissure veins, commonly as sets of parallel and offset veins. 
Individual veins range in width from centimeters up to more than 3 m, and are 
generally continuous for a few hundred meters to more than 1,000 m along strike and 
to depth. Widths can be up to 10 m or more in stockwork zones (Lefebure and 
Church, 1996). 

¶ Veins often display crustiform textures (mineral banding) (Bateman, 1951), locally 
with open space drusy quartz, cockade and/or colloform textures. Sulfides are 
confined to the veins and occur as granular masses, coarse-grained patches and/or 
disseminations. 

¶ Wall rock alteration is typically limited in extent ï usually only a few to several 
meters ï and consists of sericite, quartz, siderite, ankerite, pyrite and K-feldspar 
within or proximate to the veins, and chlorite, clay and calcite more distal to the 
veins. 

¶ Common ore minerals are galena (PbS), sphalerite (ZnS) and tetrahedrite 
(Cu,Fe)12Sb4S13 with lesser amounts of chalcopyrite (CuFeS2), pyrargyrite (Ag3SbS3), 
and other sulfosalts. Small amounts of acanthite (Ag2S) and native silver may occur,  
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but most silver in the veins is present as inclusions in galena or tetrahedrite (silver-
bearing tetrahedrite is also known as freibergite). Copper and gold may increase at 
depth. Common gangue minerals are quartz, pyrite (FeS2), and carbonate ï usually 
siderite (FeCO3) or ankerite [Ca (Fe, Mg, Mn) (CO3)2] with distal calcite (Park and 
MacDiarmid, 1970; Lefebure and Church, 1996). 

¶ In some cases mineral zones are formed by multiple hydrothermal events or by a 
telescoped single event, rather than zoning about a single point (Beaudoin and 
Sangster, 1992). 

¶ Individual vein systems range from several hundred to several million tonnes grading 
from 5 to 1,500 g/t Ag, 0.5 to 20.0% Pb and 0.5 to 8.0% Zn, with exceptional veins 
being even richer. The larger vein systems are attractive targets because of their high 
grades and relatively easy metallurgical recovery (Lefebure and Church, 1996). 
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9.0 MINERALIZATION AND ALTERATION 

The Ying District contains a myriad of mesothermal silver-lead-zinc-rich quartz-carbonate veins 

in steeply-dipping fault-fissure zones which cut Precambrian gneiss and greenstone. To date, 

significant mineralization has been defined or developed in at least 131discrete vein structures, 

and many other smaller veins have been found but are not yet well explored.  

 
Structurally, the vein systems throughout the district are all somewhat similar in that they occur 

assets of veins of generally similar orientation enclosed by fault-fissure zones which trend most 

commonly northeast-southwest, less commonly north-south, and rarely northwest-southeast. The 

structures extend for hundreds to a few thousand meters along strike. They are often filled by 

altered andesite or diabase dikes together with quartz-carbonate veins or discerned as discrete 

zones of altered bedrock (mainly gneiss) associated with local selvages of quartz-carbonate 

veinlets. From one-third to one-half of the structures exposed at the surface are conspicuously 

mineralized as well as altered.  

 

The veins systems consist of narrow, tabular or splayed veins, often occurring as sets of parallel 

and offset veins. The veins thin and thicken abruptly along the structures in classic ñpinch-and-

swellò fashion with widths varying from a few centimeters up to a few meters. ñSwellsò formed 

in structural dilatant zones along the veins are often sites of rich pockets of mineralization known 

as ñore shoots.ò At the SGX mine, these shoots range from 30 m to more than 60 m in vertical 

and horizontal dimensions over true vein widths of 0.4 m to 3.0 m. The vertical dimension of the 

SGX shoots is commonly twice or more and the horizontal dimension. Longitudinal sections 

constructed along the veins indicate that many of the shoots have a steep, non-vertical rake. 

 
The vein systems of the various mine areas in the district are also generally similar in mineralogy, 

with slight differences between some of the separate mine areas and between the different vein 

systems within each area. These differences have been attributed to district-scale mineral 

zonation at different levels of exposure. This subtle zonation is thought to be perhaps analogous 

to the broad-scale zonation patterns observed in the Coeur dôAlene District (U.S.A.) and 

characteristic of many other significant mesothermal silver-lead-zinc camps in the world (Broili 

et al., 2008, Broili et al., 2010). 

 

9.1 VEINS OF THE HPGMINE AREA 

Mineralization is currently defined in at least 18 veins in the HPG Area, with 4 of these 

containing about three-fourths of the resources defined to date. Sampling at various levels in 

workings along these vein structures indicates that from 27% to 50% or more of the vein material 

is mineralized, ranging from 0.2 m to 5.2 m in width, averaging 0.81 m.  

 

The veins occur in relatively permeable fault-fissure zones and are extensively oxidized from the 

surface to depths of about 80 m. Within this zone, the veins show many open spaces with 

conspicuous box-work lattice textures resulting from the leaching and oxidation of sulfide 

minerals. Secondary minerals present in varying amounts in this zone include cerussite (lead 

carbonate), malachite (copper carbonate) and limonite (hydrous iron oxide). Beneath this oxide 

zone, sulfide minerals are mixed with secondary oxide minerals in the vein, with sulfides 

becoming increasingly abundant downward to about 150 m depth, beyond which fresh sulfides 

are present with little or no oxidation.  
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The dominant sulfides are galena, typically comprising a few percent to 10% of the vein, together 

with a few percent sphalerite, pyrite, chalcopyrite and freibergite-tetrahedrite. Other metallic 

minerals in much smaller amounts include argentite, native silver, native gold, bornite and 

various sulfosalts. The minerals occur in narrow massive bands, veinlets or as disseminations in 

the gangue, which consists of quartz, sericite and carbonate, occurring as dolomite and calcite 

with some ankerite. 
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10.0 EXPLORATION 

Silvercorp initiated exploration-development activities in the HPG area in July 2007. Surface 

exploration in the district has been difficult because of the high topographic relief and lack of 

good or accessible outcrops. Very little surface exploration is now being done. The prospects are 

instead now being explored primarily from underground workings ï tunnels, drifts, crosscuts and 

declines, typically about 2x2 m in size ï and by extensive underground long-hole drilling. This 

underground exploration has proven to be quite effective and efficient due to the pinch-and-swell 

character of the mineralization and inexpensive labor costs.  

 

This chapter primarily discusses vein-by-vein exploration activities and results carried out during 

the past year (2010). The activities, methods and results of exploration work carried out in earlier 

years have been summarized in detail in the earlier technical reports prepared for the Ying 

District projects (e.g., Broili and Klohn, 2007; Broili et al., 2008; Broili et al. 2010). 

 

 

10.1 PRINCIPAL VEINS IN THE HPG AREA 

The HPG mine area, which accounts for slightly less than 10 percent of the currently defined 

mineralization in the Ying District, is located in the central part of the district, immediately 

northeast of the SGX mine area, which is currently the most prolific mine area in the district 

(Figure 10-1). The HPG area consists of a few large elongate veins that trend SW-NE and several 

shorter peripheral veins that bend northerly.  

 

Silvercorp has explored the HPG mine area since August 2007 with tunneling and with surface 

and underground drilling. Tunneling (1.8m x1.8m drifts) has been done along strike of the 

mineralized veins on different levels at 40 m intervals, and underground drilling at 50-100 m 

spacing has been used to delimit down-dip extent of the veins below the 600 m level. Exploration 

has focused mostly on the major veins with some continuing work on other veins having high 

mineralization ratios. The mine is being explored and developed via 10 main access tunnels ï 

PD2, PD3, PD630, PD638, PD698, PD720, HPD29, HPD30, HPD640, and HPD850 ï with most 

of the work done via the PD3 access tunnel. This tunnel has 4 declines from the 600 m level to 

the 340m level. As of December 13, 2009, 12,280 m of exploration tunnels, 96 underground holes 

(21,761 m) and 67 surface drill holes (17092 m) had been completed.  
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Figure 10-1: Tunnels and Veins at HPG Area 

 


