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Executive Summary 

Southampton Associates Inc.  (“Southampton”) was retained by Silver Dragon Resources Inc. (the 

“Company” or “Silver Dragon”) to prepare a Preliminary Feasibility Study, including a NI 43-101 

compliant resource estimate, on their Dadi Silver-Polymetallic Property (the “Property”), Inner 

Mongolia, China.  Silver Dragon is listed on NASD OTCBB and trades under the symbol “SDRG”.  This 

report will be used to support the Company’s Toronto Stock Exchange Listing Application. 

 

The Property is held by Sanhe Sino-Top Resources & Technologies Ltd. (“Sino-Top” or the “Joint 

Venture”), a Sino International Joint Venture owned 40% by Silver Dragon, 52% by Gansu Shengda Group 

Ltd. (“Shengda”), and 8% by Exploration Unit of North China Nonferrous Geological Exploration Bureau, 

also known as Huaguan Industrial Corp. (“HIC”).  Collectively, HIC and Shengda own 60%.  Shengda is one 

of China’s leading mining companies.  

 

As an integral part of the Preliminary Feasibility Study, Southampton completed a Deposit Model Study 

and the National Instrument 43-101 (“NI 43-101”) Resource Estimate for the Property and reports as 

follows: 

Tonnes Ag (gpt) Pb% Zn %
836,700 184.70 2.19 1.95

1,895,800 196.32 1.83 3.19

Measured + Indicated 2,732,500 192.76 1.94 2.81

2,446,800 133.18 1.59 2.53

Cut-off > 1gpt Ag

Indicated

Inferred

Measured

 

Tonnes Ag (gpt) Pb% Zn %
671,811 224.46 2.63 1.99

1,185,080 305.67 2.81 3.97

Measured +Indicated 1,856,900 276.29 2.74 3.25

1,173,400 263.89 3.01 3.66

Cut-off > 40gpt Ag

Inferred

Measured
Indicated

 

 

The cut-off grade was determined solely on the basis of the silver grade; metal equivalents were not 

used.  

 

Based on the results of the deposit model study, resources estimate and information provided by the 

Company, Southampton completed a Preliminary Feasibility Study for the Dadi mine as being a 1,000 

tonne per day underground shrinkage stope mine with processing of the ore by an industry standard 

floatation plant and reports as follows: 
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• Capital Costs: US$ 13,000,000 

• Operating Costs:  Mining US$ 7.00 

   Milling  US$ 3.00 

   G&A US$ 1.50 

   TOTAL  US$11.50 

• 1gpt Ag Cut-off: 10 year mine life*, 3-year moving average for metal price and 20% 

 dilution 

 Internal Rate of Return (“IRR”) of 123.9% 

 Net Present Value (“NPV”) discounted at 8% is $124.5 million 

• 40gpt Ag Cut-off: 7 year mine life*, 3-year moving average for metal price and 20% 

 dilution 

 Internal Rate of Return (“IRR”) of 175.2% 

 Net Present Value (“NPV”) discounted at 8% is $140.6 million 

 

   *Inferred Resources are not included in the cash flows analysis 

 

The Property is located approximately 450 kilometres north of Beijing.  Modern multi-lane divided 

highways provide access to within 5 kilometres of the Property.  Infrastructure in the region and on the 

Property is excellent. 

 

Polymetallic silver mineralization was discovered on the Property in 1963; however, during the next 42 

years very little work was done on the Property.  In 2005, the Sino Top-Silver Dragon Joint Venture 

acquired the Property.  During the ensuing six years, the Joint Venture carried out extensive surface 

and underground exploration/development of the Property, resulting in the discovery of the PD1 and 

PD2 ore deposits. 

 

The NI 43-101 resource estimate incorporated all available geological, geophysical topographic and 

assay data from surface and underground sampling and diamond drilling programs.  The data was 

loaded into Surpac to generate various 3D Models of the deposits and mineralized zones.  This 

information was used to confirm the interpretation of the longitudinal sections, which are used as a 

basis for the resource estimate using the polygonal method.  

 

Preliminary design-build engineering drawings for the plant including the tailings pond and waste rock 

dumps have been completed.  A 400 KVA power line to the mine and mill complex has been 

completed.  Construction has commenced on the office facilities.  All of the technical reports to 

support the necessary permit applications to bring the mine into production are being finalized.  The 
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Joint Venture believes that the granting of the permits will not be unreasonably withheld; however, 

there is no assurance that such permits will be granted. 

 

 
Panorama view of the plant and office facilities under construction 

(Looking Westerly) 

 

 

 

 

 

 

 

 

   Panorama view overlooking the Mill site and office facilities under construction 

      (Looking Easterly) 

The results of the Preliminary Feasibility study are encouraging.  The Joint Venture has made the decision to 

commence a Feasibility Study on the Dadi mine; Southampton supports this decision.  Management identified, and 

Southampton concurs, that several areas of the Preliminary Feasibility Study require further work to potentially 

realize the returns indicated in the cash flow analysis.  These areas include the following: 

 

• Finalize Mine Plan and Process Design $    310,000 

• Feasibility Study Document  $      75,000        

• Finalize Production Permitting   $   460,000 

• Underground development  $ 2,000,000 

• Land Acquisition   $    780,000 

• Mill Construction    $ 9,375,000 

             TOTAL     $13,000,000 

 

Management estimates the total cost to commencement of production to be US$ 13,000,000.  

Southampton has discussed with management the proposed work program, permitting and the 

New 400 KVA Power Line  

Office and Processing Plant Site 

Tailings Pond 

250 KVA Sub-Station 

Major Provincial Power Line 

     

     

 

New 400 KVA Power Line 

 to the Property Access Road 

Modern 4-Lane Divided Highway 

5 km for the Mine and Mill 

complex 
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timeline to production; they express confidence the scope of work will be completed and the granting 

of the permits will not be unreasonably withheld.  Production is scheduled to commence in Q-4, 2012 

and management is confident their ability to secure the necessary permits to bring the mine into 

production. 

 

Southampton supports Joint Venture’s proposed scope of work and believes the cost of such work to 

be reasonable. 

 

Model studies are only as good as the data incorporated into the model.  In the case of the Property 

the data is good; however, given the lenticular nature of the ore zone coupled the steep dip of the 

deposit and the steep angle of the drill holes connecting one mineralized intersection to another is a 

challenge and subject to the best fit tests and the interpretation by Qualified Persons. 

 

Given the qualifiers above, Southampton believes the model study of the Dadi mine deposits PD1 and 

PD2  provided insight into the possible genesis, post depositional structural deformation of the 

deposits  and vector to ore (Figures -1, -2,-3,and -4). 

 

Due to a difference in the amount of data available in each zone, preparation of the model was slightly 

different.  PD1 was rather straight forward in that the polygons were digitized around the trench 

samples snapping to the composite ends.  This was repeated for the underground level. The dip and dip 

direction was determined between the surface trenches and the 1384 m level and the underground 

polygons projected down dip to the nearest drill hole.  In level plan, the polygons were adjusted to 

match the nearest drill hole composite.  A new dip and dip direction was then calculated and the 

polygons projected once again. 

 

With more data available in PD2, polygons were digitized on 25m level plans.  Solids were constructed 

from the polygons then sliced on 25m cross sections.  The slices were then adjusted in section to match 

the composites on surface, two underground levels and drill holes. 
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Figure 24-1: PD1 and PD2 Looking Northeasterly 

 

 

 

 

 

 

Figure 24-1 clearly shows the orientation of the PD1 and PD2 Deposit, the underground workings and 

the complexity of the deposits. As for scale the PD1 and PD2 deposits are approximately 300m apart. 

PD1 Deposit 

PD 2 Deposit 

Underground Tunnels to 

Explore the Deposits 

50 m between 

cross cuts 

New PD2 Portal 

PD1 Portal 
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 Figure 24-2, the 3D model suggests that the several mineralized zones exist in the hanging wall and 

footwall of the main deposit and some of the crosscuts did not extend far enough into the hanging wall 

and footwall to intersect these mineralized zones.  The 3-D Model also suggests that the PD2 Deposit is 

an arc shaped deposit with a hinge point at the point where the tunnel from PD1 intersected the PD2 

deposit.  The PD2 deposit also appears thicker than the PD1 deposit below. PD2 contains 80% of the 

resources.  

 

 

 

Figure 24-2: PD2 Looking Northeasterly Down Dip at -72° 

 

 

Tunnel Connection PD1 to PD2 

Hinge Point 

SE NW 

        

     

100 m Ore shoot averages 3.78m wide and 200m long 

averaging 351.87gpt Ag and 7.22% Pb+Zn  
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In Figure 24-3, the 3D model show the PD1 deposit comprised three distinct lenticular ore bodies, 

characterized by a similar arc like shapes as seen in the PD2 deposit. A hinge point is also identified in 

the central portion the PD1 deposit. 

Hinge Point 

 

Figure 24-3: PD1 Looking Northeasterly Down Dip at -80° N 

 
NW SE 

       

50 m 

Tunnel Connecting PD1 deposit with the PD2 deposit 
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   Figure 24-4: Compilation Model of Dadi Mine 

 

Figure 24-4 suggests that a tectonic breccia pipe occurs at the intersection of two faults which, occur 

on the eastern portion of the current PD2 Deposit. As for the sequence of the faulting, the model and 

the IP suggests that the northwesterly trending faults, which are thought to be the conjugate set of the 

regional northeasterly trending F1 structure, are the oldest; followed by a younger set of faults 

trending  northerly.  The intersection to these two fault systems created a major zone of brecciation. 

Mineralizing solutions migrated up the breccia pipe formed at the intersection point.  The IP also 

suggest the existence of a major structure in this area; however the area is defined by a dominant low 

chargeability anomaly.  If this breccia pipe is the source of the mineralization one would expect the 

area to be characterized by a high chargeability anomaly, which is not the case. However given the 

intense silicification in this area and associated with the PD1 and PD2 deposits, this could have acted as 

an insulator giving rise to a low chargeability anomaly. 

 

  

PD2 Deposit 

Hinge Point 

Fold Axis Trending Northeasterly 

PD1 Deposit 

Ore shoot averaging 3.78m 

wide and 200m long , 

 averaging 351.87gpt Ag and 

7.22% Pb+Zn  

 
Possible Breccia Pipe 
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1 TECHNICAL SUMMARY 

The Dadi Property (the “Property”) is held by Sanhe Sino-Top Resources & Technologies Ltd. (“Sino-

Top” or the “Joint Venture”), a Sino International Joint Venture owned 40% by Silver Dragon, 52% by 

Gansu Shengda Group Ltd. (“Shengda”), and 8% by Exploration Unit of North China Nonferrous 

Geological Exploration Bureau, also known as Huaguan Industrial Corp. (“HIC”). Collectively, HIC and 

Shengda own 60%.  Shengda is one of China’s leading mining companies.  

 

David G. Wahl, P.Eng., P.Geo., visited the Property on December 8 and December 9, 2009, and again 

from June 12 to June 24, 2011, and is the designated as the “Qualified Person” for this report, as 

defined in National Instrument 43-101  (“NI 43-101”). 

 

The Property comprises one Exploration License, T15120090602031788, which covers 1,248 hectares 

(Figure 4-1).  The license was granted on July 1, 2011 and is valid until June 30, 2013. The exploration 

license is renewable on application and based on past experience, approval is not unreasonably 

withheld.  The senior management of Silver Dragon is confident that the license will be renewed on 

application; however, there is no assurance that such permits will be granted. 

 

Based on the information available to Southampton, there are no environmental liabilities, no 

royalties, back-in rights or other payments to which the property is subject (see ownership structure 

below), and there are no other significant factors and risks that may affect access, title, or the right or 

ability to perform work on the Property. 

 

The Property is situated in north central Inner Mongolia in the Xilin Gol Administrative District, 

approximately 450 kilometres north of Beijing.   The geographic coordinates of the Property are 

Longitude 117° 36’ 15” to 117° 38’ 45” E and Latitude 43° 21’00” to 43° 23’ 00” N.  Modern multi-lane 

divided highways provide excellent access to within 5 kilometres of the Property. 

 

The silver, lead and zinc mineralization on the Property was discovered by silt geochemical surveys in 

1963 and 1964, by the North China Exploration Bureau.  Over the next three decades very little work 

was done on the Property.  In 2005 the Joint Venture acquired the Property and commenced work in 

2006.  Over the next 5 years extensive surface and underground exploration and development was 

carried out, resulting in the discovery of the PD1 and PD2 silver-polymetallic deposits 

 

Regionally, the Dadi Property is located on the intersection of the northern edge of the microplates 

that make up the North China platform, striking east-west, and the Siberian platform, and is situated in 

the area where the Altaids belt intersects the Yanshanian orogenic belt.  These structural belts are 

major ore-forming belts of China and this tectonic setting provides a dynamic environment for the 

development of mineralizing systems.  Mesozoic (Yanshanian) continental volcano-magmatic activity 

took place along a northeasterly trend to form the Butelaqu-Duolun volcanic zone.  This zone consists 

of a series of fault basins filled with volcanic rocks developed along a northeasterly trend.   
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The Property is on the margin of the Toudi-Liudguo Jurassic volcanic basin and is situated on the 

southwest end of the south side of Huanggangliang-Ganzhuermiao Anticlinorium and is underlain by 

the volcanic and volcanic-clastic rocks of the upper Jurassic Balyingaolao Formation.  

 

Economic concentrations of silver, lead and zinc occur on the Property as native metals, oxides and 

sulphides.  Ore minerals occur in a gangue of quartz, chalcedony, carbonate minerals, fluorite, barite, 

sericite, adularia and clay minerals.  Banding of the ore minerals and gangue minerals is common.  The 

veins can also contain minerals in crusty, vuggy and colloform textures.  Widespread wall rock 

alteration includes chlorite, sericite, quartz, pyrite and locally carbonate and feldspar minerals.  Heavily 

oxidized rock consists of limonite with sulphide inclusions. 

 

Alteration in the Dadi mine is pervasive.  Type and intensity of the alteration varies with proximity to 

mineralization and the host rock.  Near surface oxidation of the sulfide minerals is pervasive and is 

characterized by the development of box work structures providing evidence of extensive leaching.  

Limonite is the dominant alteration product. 

Oxidation moderates with the transition to the 

sulphide environment at depth. 

 

Within the sulphide environment the nature, extent 

and intensity of the wall rock alteration are directly 

related to proximity to mineralization and to a lesser 

degree on the rock type. Limonitization and 

pyritization are dominant with weak chloritization 

and carbonatization; the alteration products include 

limonite and pyrite, which exhibit a grainy or cellular 

appearance and chlorite and calcite occur as 

veinlets.   

          

Four major mineralized zones referred to as Mineralized Zones 1, -2, -3 and 4 have been discovered on 

the Property.  Zone I (host to the PD1 deposit) and Zone 2  (host to the PD2 deposi)t are the most 

significant.  Each mineralized zone contains 

several parallel lenses (bodies) of 

encouraging mineralization.  

 
Mineralized Zone 1 is located in the 

central portion of the survey area and 

strikes variably northwesterly between 

from 310°-340° and dominantly dips 

northeasterly between 60°-86°.  The zone is 

variably exposed in trenches along strike as 

being up to 60 metres wide and has been 

intersected by a number of drill holes.  The  

        zone is hosted by the first and second  

Photo 1-2: Oxide Ore 

Photo 1-3: Sulphide Ore 
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                 PHOTO 5-2: Access Road to Core Storage Area, Explosive Magazine and PD 1 Adit 

 

PHOTO 5-3: New all weather access road to              PHOTO 5-4: New 400 KVA power line to 

the Mine and Mill site             the Mine and Mill site  

 

members of Balyingaolao Formation and exhibits intense silicification, chloritization, carbonatization, 

ferritization, iron staining and capping, and secondarily epidotization, sericitization, fluoritization.  The 

following summarizes the mineralized zones within Zone 1: 

 

    

Secure Core Storage Area 
Explosive Magazine and  

PD-1 Portal and Waste Dump 

Hinggan Mountains 
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Table 1-1: Zone 1 Mineralized Zones 

 

Mineral Length Horizontal Thickness
Deposits (m) (m) Ag (gpt) Pb (%) Zn (%)

PD1 350 3.7 92.80 1.24 1.28 TC1102 through TC15,PD1,ZK0502, ZK0503, ZK0302,ZK0701
I-1 90 2.7 49.73 0.94 0.70
I-2 70 2.2 20.47 0.41 0.87
I-3 60 1.0 10.30 0.26 0.53
I-4 50 1.0 178.40 2.41 1.16

Average Grade Control Points
Drill Holes (ZK), Trenches (TC) 

TC13,PD1
TC13, PD1,ZK0502, ZK0503

TC13
TC32, ZK0804

 
PD1 Deposit is exposed in trenches and has been traced along strike for 350 metres and is up to 10 

metres wide, but averages 4 metres wide.  The PD-1 Deposit strikes variably northwesterly and dips 

northeasterly between 70°-78°.  The central portion of the PD1 Deposit is defined by the results of 15 

underground chip-channel taken across the mineralized zone exposed on the ribs of the cross cuts. 

 

The weighted average grade of the PD1 Deposit is 92.8 gpt Ag, 1.24%Pb and 1.28% Zn.  The host rocks 

are rhyolitic dacite tufflava, conglomerate, and siltstone, conglomerate-bearing rhyolitic dacite tuff 

with lepidoblastic granular, granular, automorphic granular textures, and blocky, banded and 

impregnated structures.  The major minerals are galena, sphalerite, argentite, and chalcocite, 

argyroceratite, natural silver, pyrite as follows; and quartz, chlorite, calcite and fluorite as gangue 

minerals. The alteration types are mainly ferritization, carbonatization and chloritization. 

 

Mineralized Zone II is situated northeast of the PD1 Deposit.  This zone strikes 310°, dips 60° to 71° 
NE and has been traced along strike for approximately 1,000m.  The zone is exposed on surface by 16 

trenches.  It is also exposed underground on numerous crosscuts on the PD-2 1384 metre (“1384”) 

level.  Thirteen drill holes traced the PD2 Deposit to depth. 

 

The wall rocks are mauve conglomerate-bearing tuff in the first member and mauve conglomerate, 

varicolored siltstone in the second member of Balyingaolao Formation.  The alteration types are 

ferritization, carbonatization, silicification and chloritization.  The mineralization is consistent.  The 

resources of Mineralized Zone II account for almost 80% of the total resources for the Dadi mine (Item- 

17) of this report.  Six (6) mineralized zones have been identified as follows: II (PD2 Deposit), II-1, II-2, II-

3, II-4 and II-5.  The following summarizes the mineralized zones within Zone 2: 

 

 

Table 1-2: Zone 2 Mineralized Zones 

 

Deposit Length Width Ag Pb Zn Exploration Task and Geologic and Assay Reference 
Number (m) (m) (gpt) (%) (%) TC (Trenching) ZK (Drilling)

II 550 5.76 167.2 1.68 1.98 TC0102-TC28, PD2, middle interval of 1,384m and 13 boreholes
Ⅱ-1 50 3.1 28.6 0.37 0.36 TC23
Ⅱ-2 50 1.4 14.5 0 3 0.72 TC28
Ⅱ-3 280 0.75 73.4 0.83 0.69 TC2201、ZK1202
Ⅱ-4 400 3.53 25.1 0.36 1.41 ZK0401、ZK0001、ZK0801、ZK1202
Ⅱ-5 50 1.4 62.9 1.63 1.81 ZK0803、ZK0807  
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Deposit II (PD2 Deposit) strikes 320°, dips 70° to 75° NE and has been traced along strike for 400m.  The 

zone is characterized by good grade, variable widths (up to 6 metres) and strong on-strike continuity.  It 

is defined by trench TC0102-28, the middle portion of PD2 (1,384 level) and 13 deep drill holes.  

 

The mineralized zone is oxidized on the surface, locally containing stringer of galena.  On the 1384 level 

the PD2 deposit is exposed in crosscuts over horizontal widths from 0.5m to 21.4m.  In the PD2 drift the 

mineralization occurs with blocky, vein-like galena.  The PD2 deposit was intersected in 13 deep drill 

holes defining a deposit strike length of up to 400m, a variable cross cut horizontal thickness of 4.6m-

41.54m, including 41.54m intersection in drill hole ZK0801.  Based on 39 assay data control point the 

weighted average grade of the PD2 deposit is 167.2gpt Ag, 1.68% Pb and 1.98% Zn.  The major minerals 

are galena, sphalerite, aftonite, a little natural silver, and chalcopyrite as shown below: 

 

As an integral part of the Preliminary Feasibility Study, Southampton completed a Deposit Model Study 

and an NI 43-101 resource estimate for the Dadi Mine.  The resource estimate was completed 

incorporating the trench sample assays, underground sample assays, drill logs and diamond drill core 

assays to computer generate various 3-D Models of the mineralized zone.  This information was used 

to confirm the interpretation of the longitudinal sections, which are used as a basis for the resource 

estimate using the polygonal method.  Categorization of the resource was determined in accordance 

with the CIM Definitions. 

  

China has very low mining costs and the driver is the need for employment for as long as possible.  

Giving consideration to these factors Southampton used two cut-off grades >1gpt Ag and >40gpt Ag.  

The cut-off grade was determined solely on the basis of the silver grade; metal equivalents were not 

used. 

Table 1-3: Resource Estimation for the Dadi Mine using a Cut-off grade of > 1gpt Ag 

 

Tonnes Ag (gpt) Pb% Zn %
836,700 184.70 2.19 1.95

1,895,800 196.32 1.83 3.19

Measured + Indicated 2,732,500 192.76 1.94 2.81

2,446,800 133.18 1.59 2.53

Cut-off > 1gpt Ag

Indicated

Inferred

Measured

 

 

 

 Table 1-4: Resource Estimation for the Dadi Mine using a Cut-off grade of > 40gpt Ag 

 

Tonnes Ag (gpt) Pb% Zn %
671,811 224.46 2.63 1.99

1,185,080 305.67 2.81 3.97

Measured +Indicated 1,856,900 276.29 2.74 3.25

1,173,400 263.89 3.01 3.66

Cut-off > 40gpt Ag

Inferred

Measured
Indicated
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Based on the results of the model study, resources estimate and information provided by the 

Company, Southampton completed a Preliminary Feasibility Study and for the Dadi Mine as being a 

1,000 tonne per day, underground shrinkage stope mine with processing by an industry standard 

floatation plant and reports as follows: 

 

• Capital Costs: US$ 13,000,000 

• Operating Costs:  Mining US$ 7.00 

   Milling  US$ 3.00 

   G&A US$ 1.50 

   TOTAL  US$11.50 

 

• 1gpt Ag Cut-off: 10-year mine life* and 3-year moving average for metal 

 price and 20% dilution; 

 Internal Rate of Return (“IRR”) of 123.9%; and 

 Net Present Value (“NPV”) discounted at 8% is $124.5 million. 

    

• 40gpt Ag Cut-off: 7-year mine life* and 3-year moving average for metal

  price and 20%  dilution; 

 Internal Rate of Return (“IRR”) of 175.2%; and 

 Net Present Value (“NPV”) discounted at 8% is $140.6 million. 

   *Does not included any credit for upgrading the inferred resources 

 

Preliminary design-build engineering drawings for the plant including the tailing pond and waste rock 

dumps have been completed.  A 400 KVA power line to the mine and mill complex has been 

completed.  Construction has commenced on the office facilities.  All of the technical reports to 

support the necessary permit applications to bring the mine into production are being finalized.  The 

Joint Venture believes that the granting of the permits will not be unreasonably withheld; however, 

there is no assurance that such permits will be granted. 

 

The results of the Preliminary Feasibility study are encouraging.  The Joint Venture has made the 

decision to commence a Feasibility Study on the Dadi mine; Southampton supports this decision. 

Management identified and Southampton concurs that several areas of the Preliminary Feasibility 

Study require further work to potentially realize the returns indicated in the cash flow analysis.  These 

areas include the following:  

 

• Finalize Mine Plan and Process Design $    310,000 

• Feasibility Study Document  $      75,000        

• Finalize Production Permitting  $    460,000 

• Underground development  $ 2,000,000 

• Land Acquisition   $    780,000 

• Mill Construction    $ 9,375,000 

             TOTAL    $13,000,000 
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 Management estimates the total cost to commencement of production to be US$ 13,000,000.  

Southampton has discussed with management the proposed work program, permitting and the time 

line to production.  They express confidence that the scope of work will be completed and the granting 

of the permits will not be unreasonably withheld.  Production is scheduled to commence in Q-4, 2012 

and management has confidence in their ability to secure the necessary permits to bring the mine into 

production. 

 

Southampton supports Joint Venture’s proposed scope of work and believes the cost of such work to 

be reasonable.  
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2  INTRODUCTION  

Southampton Associates Inc.  (“Southampton”) was retained by Silver Dragon Resources Inc. (the 

“Company” or “Silver Dragon”) to prepare a Preliminary Feasibility Study, including a NI 43-101 

compliant resource estimate, on their Dadi Silver-Polymetallic Property (the “Property”), Inner 

Mongolia, China.  Silver Dragon is listed on NASD OTCBB and trades under the symbol “SDRG”.  This 

report will be used to support the Company’s Toronto Stock Exchange Listing Application and Initial 

Prospectus Offering. 

 

This Technical Report conforms to National Instrument 43-101 (“NI-43-101”) Standards of Disclosure 

for Mineral Projects.   David G. Wahl, P.Eng., P.Geo., visited the Property on December 8 and 

December 9, 2009 and again from June 12 to June 24, 2011, and is the designated as the “Qualified 

Person” for this report, as defined in NI-43-101. 

 

Mr. Wahl contributed to all sections of the report.  Mr. Burt contributed to Section 17 of this report.  

Mr. Gordon Watts, P.Eng generated the cash flows.  Dr. Cargill and Dr. Tiebing provided independent 

peer reviews of all sections of the report. 

 

The documentation reviewed and other sources of information are listed in Section 27 References.   

 

The Property is owned by Sanhe Sino-Top Resources & Technologies Ltd. (“Sino-Top”); Silver Dragon 

has a 40% equity interest in Sino-Top.  The Dadi exploration license covers 12.48 square kilometres.  

 

In 2009 the Joint Venture was recognized for their work on the Dadi Project, receiving the 

Prospector/Explorer of the Year at China Mining 2009. 

 

The Property is located in the Mesozoic volcanic basin in Keshiketeng County, Inner Mongolia 

Autonomous Region, China, in the southern edge of the Daxinganling metallogenic belt at the join 

between the Daxingangling mountains which trend north-east and the Xilamulunhe belt which trends 

east-west.  These two structural belts are major ore-forming belts in China.  This tectonic setting is a 

dynamic geologic environment.  The exposed rocks on the Property are mostly Upper Jurassic 

Baiyinggaolao Formation dacitic-tuffaceous lava, rhyolite tuff, tuffaceous sandstone and conglomerate.  

The principal host rocks for the mineralization on the Property are dacitic-tufaceous lava and dacitic 

tuff.   

 

The Property is a development project at the Preliminary Feasibility Study stage.  
 
This report is considered by Southampton to meet the requirements of a Preliminary Feasibility Study 

as defined in NI-43-101 (rev) - Standards of Disclosure for Mineral Projects.  
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Mr. Wahl and Dr. Cargill visited the Property in 2009 and in consultation with Mr. Burt prepared the 

initial report on the Property entitled “NI 43-101 Report on the Dadi Property” and dated February 8, 

2010. 

 

Mr. Wahl conducted a second site visit during the period from June 12 to June 24, 2011. 

 

Discussions were held with the senior management and staff of Silver Dragon in Toronto and Beijing.  

Discussions were also held with Sino-Top in Beijing and on the Property.  Principal discussions were 

held with:  

 

• Mr. Marc M. Hazout:  President & CEO -  Silver Dragon Corporate Office  

• Mr. Alessandro Motta: Vice President Investor Relations  -  Silver Dragon Corporate Office 

• Mr. Tony Yu – Operations Manager - Silver Dragon Beijing Office 

• Mr. Manuel Chan – Vice President, Operations-China – Silver Dragon Corporate Office  

 

Mr. Wahl contributed to all sections of the report.  Mr. Burt contributed to Section 17 of this report.  

Mr. Gordon Watts, P.Eng generated the cash flows.  Dr. Cargill and Dr. Tiebing provided independent 

peer reviews of all sections of the report. 

 

The documentation reviewed, and other sources of information, are listed at the end of this report in 

Section 27 

 

2.1 Units and Currency  
Metric units and US$ are used throughout this report unless otherwise stated. 

 

3 RELIANCE ON OTHER EXPERTS 

 
This report has been prepared by Southampton for Silver Dragon.  The information, conclusions, 

opinions, and estimates contained herein are based on: 

• Information available to Southampton at the time of preparation of this report, 

• Assumptions, conditions, and qualifications as set forth in this report, and 

• Data, reports, and other information supplied by Silver Dragon and other third party 

sources including but not restricted to technical maps and sections prepared by qualified 

geologists, and numerous technical reports relevant to the Property; the most significance 

reports being: 

--December 2010 (Exploration Unit of North China Geological Exploration Bureau) 

“Staged Detailed Exploration Report for Dadi Silver Polymetallic Deposit” 

--January 2011-(Inner Mongolia Mineral Experiment Research Institute) “Ore-dressing 

Laboratory Test Study” 
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For the purpose of this report, Southampton relied on agreements and land tenure documents 

provided by Silver Dragon.  Southampton did not research Property title or mineral rights for the Dadi 

Property and expresses no legal opinion as to the ownership status of the Property.  

4 PROPERTY DESCRIPTION AND LOCATION 

4.1: Property Description 
The Dadi Property comprises one Exploration License, T15120090602031788, which covers 1,248 

hectares (Figure 4-1).  The license is valid from July 1, 2011 and is valid until June 30, 2013.  The 

exploration license is renewable on application and typically approval is not unreasonably withheld.  

The senior management of Silver Dragon is confident that the license will be renewed on application.  

 

Exploration permits are required annually.  Over the past four years, the work permits have been 

granted on application and the Company anticipates the at the work permit for the 2010 exploration 

program will not be unreasonably withheld or delayed. 

 

To the extent known, there are no environmental liabilities, no royalties, back-in rights or other 

payments to which the property is subject (see ownership structure below) and there are no other 

significant factors and risks that may affect access, title, or the right or ability to perform work on the 

Property. 

 

The Property is held by Sanhe Sino-Top Resources & Technologies Ltd. (“Sino-Top” and or the “Joint 

Venture”), a Sino International Joint Venture owned 40% by Silver Dragon, 52% by Gansu Shengda 

Group Ltd. (“Shengda”), and 8% by Exploration Unit of North China Nonferrous Geological Exploration 

Bureau, also known as Huaguan Industrial Corp. (“HIC”).  Collectively, HIC and Shengda own 60%.  

Shengda is one of China’s leading mining companies.  

Table 4-1: Corporate Ownership Structure 
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Figure 4.2 Property Map 
Dadi Silver Project 

Province of Inner Mongolia, China 
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4.2  Location 
Inner Mongolia Autonomous Region “Inner Mongolia” is located in north-central China and covers 

approximately 1.183 million km2.  Inner Mongolia has not only a large area but also geographical 

advantages, bordering Heilongjiang, Liaoning, Jilin, Hebei, Shanxi, Shaanxi, and Gansu provinces as well 

as Ningxia Hui Autonomous Region in the east, south and west.  It spans the northeast, north and 

northwest of China and borders Russia and Mongolia in the north with a boundary line as long as 4,221 

kilometres, thus becoming an important frontier for China's opening to the outside world. 

 

The Property is situated in north central Inner Mongolia in the Xilin Gol Administrative District, 

approximately 450 kilometres north of Beijing.  The geographic coordinates of the Property are 

Longitude 117° 36’ 15” to 117° 38’ 45” E and Latitude 43° 21’00” to 43° 23’ 00” N (Figure 4-2). 

 

The mineralized zones discussed and presented on various maps and sections in this report are located 

within the boundaries as defined by GPS coordinates and presented on exploration license 

T15120090602031788.  The boundary of the license was not located in the field by GPS; however, the 

GPS coordinates of the mineralized zones fall within the GPS defined boundary on the license. 

 

 5        ACCESSIBILITY, CLIMATE, LOCAL RESOURCES, INFRASTRUCTURE AND 

PHYSIOGRAPHY 

   
5.1 Accessibility 
The Property is readily accessible by car along modern,  

inter-provincial, multi-lane highways, secondary paved and gravel 

roads.  Silver Dragon’s China office is located in Sanhe 

approximately 30 kilometres east of Beijing.  From Beijing the 

Jingcheng Tourist Highway is followed northerly to Chengde (Figure 

4-1) home of the vast imperial garden formerly used by the 

emperors of the Qing Dynasty.  From Chengde the Jingcheng 

Highway continues northerly under various stages of construction 

to Ulanhad.  From Ulanhad, highway G306 is followed northerly to 

the town of Hexigten Qi.               

                        

From Hexigten Qi, Highway G-303 is followed easterly for approximately 12 kilometres; at which point, 

a gravel road is followed northerly for approximately 3 kilometres to the Property (Photo 5-1).  

                       

Daily bus service is available throughout the region and from Hexigten Qi to Beijing.  The nearest 

commercial airport is located at Hohhot, the capital of Inner Mongolia with daily flights to Beijing.   

 

Highway G 303 

      Photo 5-1: Access Road to the Property 

http://en.wikipedia.org/wiki/Qing_Dynasty
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5.2 Climate 
Inner Mongolia, with a temperate-continental monsoonal climate, has a cold, long winter with 

frequent blizzards and a warm, short summer.  Except for the relatively humid Greater Hinggan 

Mountain Area, the greater part of Inner Mongolia is arid, semi-arid and semi-humid from west to east.  

It has a mean annual temperature of 1o C to 15o C - the hottest month, July, averaging 15 to 25o C and 

the coldest month, January, -30 to 10o C and a mean annual precipitation of 100 -5 00 millimetres.  

 

5.3 Local Resources 
Hexigten Qi has a population of 50,000 and several new 4-star hotels, support services, a hospital, a 

good labour pool and skilled tradesmen.  

 
5.4 Infrastructure 
The infrastructure in the region is excellent. On the Property the Joint Venture has erected a 400KVA 

(400 Volt) power line to the processing plant site and construction is ongoing on a new explosive 

magazine and office complex (Photos 5-2, -3, -4).  Water is available from a local river, approximately 2 

kilometres south of the processing plant site.  Satellite and cell phone reception is good.  All-season 

gravel roads provide ready access to the major mineralized zones on the Property.  The mineralized 

zones are centrally located on the Property, and there is enough land to develop and support a mining 

operation which is currently under way. 

 

5.5 Physiography 
Inner Mongolia, which is mainly composed of plateaus, extends 3,000 kilometres from northeast to 

southwest, and most of the plateaus are more than 1,000 meters above sea level.  The region 

grassland covers approximately 880,000 km2.  From east to west, there are scattered grassy marshland, 

typical grassland, wilderness grassland, grassy wilderness, and desert as well as hilly grassy marshlands, 

low wet and grassy marshland, and marshy grassland, distributed randomly anywhere.  

 

In the east, there are boundless primitive forests in the Greater Xinggan (aka Hinggan) Mountain 

Range.  In the west, there is a large area of desert centering on the Ordos Plateau, which transitions 

the Hetao and Liao-Nen plains.  

 

The Hinggan Mountain Range characterizes the Physiography on the Property (Photo 5-2). 
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                 PHOTO 5-2: Access Road to Core Storage Area, Explosive Magazine and PD 1 Adit 

 

PHOTO 5-3: New all weather access road to              PHOTO 5-4: New 400 KVA power line to 

the Mine and Mill site                 the Mine and Mill site  

Secure Core Storage Area 
Explosive Magazine and  

PD-1 Portal and Waste Dump 

Hinggan Mountains 
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6 HISTORY 

The silver, lead, zinc mineralization on the Property was discovered by silt geochemical surveys in 1963 

and 1964, by the North China Exploration Bureau.  

 

In 2005, Sino-Top, a Chinese American company acquired the Property.  Silver Dragon acquired Sino-

Top in 2006 and currently owns 40% of Sino-Top (the “Joint Venture”) 

 

During the 2005 exploration program, the Joint Venture completed a reconnaissance confirmation 

program consisting of geological mapping, geophysical test profiles and litho-geochemical sampling 

and analysis.  The results of this initial work confirmed the presence of potentially economic 

concentrations of silver, lead and zinc on the Property. 

 

Follow-up work during the 2006 exploration season included additional reconnaissance mapping and 

trenching. The results of this work were favourable and further work was recommended. 

 

In 2007, the exploration activity included geological mapping, soil geochemical sampling, geophysical 

test profiles, 2,961 metres of trenching and sampling.  
 

Extensive geological mapping continued during the 2008 exploration program, in additional to driving a 

481.7 metre tunnel to test the PD-1 mineralized zone. 

 

During the 2009 exploration program an additional 690 metres of trenching was completed, 1,476 

metres of tunnelling, mapping and sampling were completed in addition to 2,537.82 metres of 

diamond drilling in 6 holes.  

 

The majority of the trenching activity on the Property was carried out during the 2006, 2007 and 2008 

exploration programs (Table 6-1).  This work resulted in the excavation of 30 trenches, extraction of 

over 3,000 m3 of overburden-regolith and the discovery of 10 mineralized zones comprising the PD1 

and PD2 zones as well as other mineralized zones on the Property.  A total of 819 samples are 

recorded.  

         

                Table 6-1: Significant Trench Results-DTC-021 
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Note:   Trench DTC-021 is a 200-metre long trench excavated to expose the mineralized zone along strike to establish the run of 

mine grade for the strike length of the zone; unfortunately due to the variability of the thickness of the overburden, the zone was 

intermittently exposed along strike.  PD2 results reflect the true width of the zone. 

 

Significant diamond drilling assay results (2009) are summarized as follows: 

 
Table 6-2 

 SIGNIFICANT DIAMOND DRILL HOLE ASSAYS (2009) 
 

      
Mineralized  Hole  Width  Silver Lead Zinc 

Zone Number m g/t % % 
PD2 ZK0001 14.20 67.30 0.95 1.15 
PD2 ZK0001 3.60 113.80 0.98 4.32 
PD2 ZK0001 8.00 84.82 1.26 1.59 
PD2 ZK0401 6.60 517.46 1.10 4.71 
PD2 ZK0401 13.50 13.40 0.17 1.22 
PD2 ZK0402 9.10 15.97 0.57 1.44 
PD2 ZK0402 2.50 37.15 1.41 1.39 
PD2 ZK0801 22.00 245.06 1.93 3.16 
PD2 ZK01201 2.30 84.87 2.09 1.51 
PD2 ZK01202 0.70 158.00 3.70 11.46 

 

Significant underground chip channel sample assay (2009) results are presented below: 

 
Table 6-3 

PD1 UNDERGROUND CHIP-CHANNEL SAMPLES ASSAYS 
 

       
Mineralized  Sample Sample Width  Silver Lead Zinc 

Zone Location Number m g/t % % 
PD1 Section 1 PD1CM01 5.80 339.86 5.66 0.56 
PD1 Section 3 PD1CM031 0.93 98.33 0.61 0.81 
PD1 Section 3 PD1CM03 3.70 8.62 0.15 1.60 
PD1 Section 5 PD1CM05 4.00 51.18 0.64 3.57 
PD1 Section 7 PD1CM07 6.00 19.22 0.28 4.27 
PD1 Section 9 PD1CM09 1.00 19.80 0.36 1.29 
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      Table 6-4 

 

  

  

   

 

 

 

 

 

 

 

 

 

Based on the results of the 2009 exploration program, Southampton Associates prepared the 43-101 

compliant resource estimation.  The following table summarizes the results of the resource estimate. 

 

 

Notes: CIM definitions were followed for Mineral Resources. 

Mineral Resources are estimated at cutoff grades of 2gpt silver. 

A minimum mining width of 1 metre was used. 

 
The aforementioned resources estimate is detailed in the 43-101 prepared by Southampton Associates 

Inc entitled “43-101 Report on the Dadi Property, Inner Mongolia, Peoples Republic of China” and dated 

February 8, 2010.  Work completed from 2005 to 2009 is detailed in an earlier report by Southampton 

entitled “NI 43-101 Report on the Dadi Property” and dated February 8, 2010.  Work completed in 

2010 (highlighted in red) will be detailed in the following sections of this report. 
 

PD2 UNDERGROUND CHIP-CHANNEL SAMPLES ASSAYS (2009) 
 

       
Mineralized  Sample Sample Width  Silver Lead Zinc 

Zone Location Number m g/t % % 
PD2 Section 2 PD2YM2 1.30 113.46 1.43 1.72 
PD2 Section 12 PD2CM12 7.10 39.65 0.49 0.52 
PD2 Section 8 PD2CM08 6.80 441.62 5.69 1.20 
PD2 Section 6 PD2CM06 0.50 61.10 0.78 1.22 
PD2 Section 4 PD2CM04 3.40 356.00 9.85 6.66 
PD2 Section 2 PD2CM02 1.00 516.21 4.62 11.80 
PD2 Section 0 PD2NCM00 8.20 25.74 0.46 0.74 
PD2 Section 1 PD2NCM01 14.00 72.73 0.77 1.16 

Table 6-5 

Silver Dragon Resources Inc.  Dadi Project, Inner Mongolia, China (2009) 

         

 INDICATED RESOURCES INFERRED RESOURCES 

 Tonnes Silver  Lead  Zinc  Tonnes Silver  Lead  Zinc  

  (g/t) (%) (%)  (g/t) (%) (%) 

PD1 480,463 95.68 1.43 1.65 493,880 110.04 1.79 1.32 

PD2 958,909 168.46 1.74 1.80 1,897,049 241.06 2.30 3.06 

TOTAL 1,439,372 144.17 1.63 1.75 2,390,929 213.99 2.19 2.70 
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2005 2006 2007 2008 2009 2010
1:10000 Geological rough survey Km2 12 5

1：5000 Geological rough survey Km2 5 5.25

1：5000 Geological map revision Km2 4 4

1：2000 Geological mapping Km2 3

1：2000 Hydrological survey Km2 3

1：2000 Engineering survey Km2 3

1：2000 Environmental survey Km2 3

1：2000 Geographic survey Km2 3

GPS - E degree controlling point point 12

Engineering point survey point 232

Exploration line position survey Km 4.8

1：5000 Geochemical survey Km2 5.25

1：5000 IP intermediate gradient electrical survey Km2 4.5

1：2000 geological, geochemical and geophysical Km 2 2 5.15

High density electrical section Km 1.8 1.2 1.8

High power induced polarization section Km 3 1.6

High power electrical sounding points points 60 231

Induced polarization section Km 2

1:1000 Geological section Km 4.8

1：1000 Geochemical section Km 5.1

1：1000 geological, geochemical and geophysical Km 2.8

Trenching m3 500 2961 535 690 226.25

Deep trenching m 25

Tunneling m 481.7 1476.6 1910.7

2537.82 7938.045

(6 drill holes) (17 drill holes)

Assaying Sample 4 81 217 220 961 1216

Semi-quantitative spectrum analysis Sample 100 103 1706 332

Quantitative spectrum analysis Sample 981 25

Petrographic study on rocks and ores Sample 18 60 46 21 8

Chemical analysis of rocks and ores Sample 5 10

Chemical analysis of combined ore samples Sample 1 6 4

Internal verification of assaying Sample 85 100

Small volumetric weight analysis of ore Sample 21 17 6

Phase analysis of ore Sample 3

Underground water chemical analysis Sample 1

Underground water quality analysis Sample 2

Tensile test Tests 4

Compressing test Tests 4

Anti-shearing test Tests 4

Sampling for metallurgical test Tests 1

         

Exploration items Unit
Summary of Exploration Work Complete

Drilling m

 

 

Table 6-6:  Summary of Exploration History on the Dadi Silver-Polymetallic Property 

Keshiketeng County, Inner Mongolia, Peoples Republic of China 
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 7  GEOLOGICAL SETTING AND MINERALIZATION 

 
7.1  GEOLOGICAL SETTING 
 
7.1.1 Regional Geology 
Regionally, the Dadi Property is located on the intersection of the northern edge of the microplates 

that make up the North China platform, striking east-west, and the Siberian platform, and is situated in 

the area where the Altaids belt intersects the Yanshanian orogenic belt (Figure 7-1).  These structural 

belts are major ore-forming belts of China and this tectonic setting provides a dynamic environment 

for the development of mineralizing systems.  

 

Mesozoic (Yanshanian) continental volcano-magmatic activity took place along a northeasterly trend to 

form the Butelaqu-Duolun volcanic zone.  This zone consists of a series of fault basins filled with 

volcanic rocks developed along a northeasterly trend.  The Property is on the margin of the Toudi-

Liudguo, Jurassic volcanic basin. 

 
Figure 7-1: Altaids and Yanshanian Structural Belts  
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7.1.2 Local and Property Geology 
The Dadi Property is underlain by the volcanic and volcanic-clastic rocks of the upper Jurassic 

Balyingaolao Formation as shown on Figure 7-2.  

 

     

Table 7-1: Simplified Stratigraphy Dadi Silver-Polymetallic Property (after Anon 2010) 

 

 

 
 
 
 
 

Period Formation Section 
Stratum 

Signal 

Depth 

(m) 

Lithologic 

Characteristics 

Eruption 

Cycle 

Quaternary  
 

Q 0.3-26 
Humus, residual slope 

sediment and aeolian 

 

 

J3 

 

 

 

 

J3b 

Third 

Section  

(J3b3
） 

J3b3-1 154.0 
Light gray rhyolitic/ 

dacitic tuff 
Third 

Second 

Section 

（ J3b2
）  

J3b2-4 140.0 Dark gray rhyolitic tuff 

Second 

J3b2-3(2) 85.0 Light gray rhyolitic dacitic 

ignimbrite 

J3b2-3(1) 88.0 
Yellow and white 

rhyolitic ignimbrite 

J3b2-2 24.0 
Yellow and white - gray 

rhyolitic/ dacitic 

ignimbrite 

J3b2-1 70.0 
Purple conglomerates 

mixed with purple and 

gray-green tuffaceous 

 
First 

Section  

（J3b1 

J3b1-3 278.0  

First J3b1-2 178.0 

yellow-white rhyolitic/ 
dacitic breccia tuff at the 
bottom, and purple 
dacitic welded dacitic 
breccia tuff at the top 

J3b1-1 >500.0 
Purple polygenetic 
conglomerate, muddy 
siltstone  
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The following details the stratigraphy of the Dadi Silver-Polymetallic Property as presented in the 

Stratigraphic Column.  

 

Balyingaolao Formation – Lower Part  
 

(J3b1-1): Lower part of the first member of Balyingaolao Formation  
The lower part of the first member of Balyingaolao Formation is dark purple polygenetic 

conglomerate and dips 40°NW.  The conglomerate is dark purple, exhibits shaped texture and 

massive structure.  The gravel is sub-angular and is densely arranged with crude lineation, the 

particle diameter is usually about 2 to 5 mm, 15 to 40 mm to the maximum.  The compositions of 

the gravel include calcareous packs and, pelitic siltstone, marlite, quartzite, etc., and the contents 

account for about 70%; the mineral debris is mainly quartz and feldspar, filled between gravels; the 

cement is composed of the aggregate of sediment particles and carbonate particles, as well as finer 

detritus.  The graded bedding is well developed.  The average grade of the ore-forming elements in 

the stratum are 1.42ppm Ag, 51.52ppm Pb, 81.18ppm Zn, 4.87ppm Sn, 27.43ppm Cu and 1.10ppm 

Mo. 

 Figure 7-2: Local and Property Geology-Dadi Project Area 

 



  
SOUTHAMPTON ASSOCIATES INC.             
Consulting Geologists and Engineers    

www.southamptonassociates.ca Page 37 
 

(J3b1-2): Middle of the first member of Balyingaolao Formation 

The middle of the first member of Balyingaolao Formation is yellow-white rhyolitic/dacitic breccia 

tuff and purple rhyolitic/dacitic breccia welded tuff.  The rock is mainly distributed in the ridge of 

Sandihougou of the southeast corner of the project area and dips 50° NW.  The rhyolitic/dacitic 

breccia tuff is yellow-white, with the volcanic breccia texture, tuffaceous texture and massive 

structure, the rock is mainly composed of volcanic breccia, crystal fragment, debris and tuff, the 

content of volcanic breccia is 15% to 25%, the particle diameter is 2 to 10 mm, the matrix is felsic.  

The content of crystal fragment is 15 to 25%, the particle diameter differs greatly, being 0.1 to 4 

mm, representing the sharp angular shape, and the rock is mainly composed with plagioclase, as 

well as quartz, orthoclase, altered hornblende and biotite.  The content of rock debris is 50 to 55%; 

the rock debris is mainly rhyolitic/dacitic debris, partial debris has plasticity, with the fake rhyolite 

structure.  The content of the secondary mineral is 5 to 10%, being mainly chlorite, as well as 

calcite, microcrystalline epidote, sericite, secondary quartz, etc.  The purple rhyolitic/dacitic breccia 

welded tuff is purple brown, with massive structure, volcanic breccia structure and tuff structure.  

The content of volcanic breccia is 15 to 20%, the particle diameter is 2 to 4 mm, and the melted tuff 

is mainly composed of rhyolitic/dacitic breccia.  The content of the crystal fragment is 20 to 25%, 

the particle diameter is 1 to 3 mm, and the crystal fragment is mainly composed of plagioclase and 

quartz.  The content of the debris is 55%, with the composition similar to volcanic breccia, the 

content of the secondary compositions is 4 to 5%, and the secondary compositions is mainly calcite, 

microcrystalline epidote, chlorite, sericite, etc.  The average grade of the ore-forming elements in 

this unit are 0.12ppm Ag, 2.90ppm Pb, 61.3ppm Zn, 12.68ppm Cu, and 1.10ppm Mo. 

 

(J3b1-3): Upper part of the first member of Balyingaolao Formation  

The upper part of the first member of Balyingaolao Formation is purple conglomerate-bearing 

rhyolite dacitic ignimbrite.  The stratum is mainly distributed in the southeast of the survey area and 

the north of Sandihougou and dips 45° NW.  The rock is purple-brown, with the massive structure 

and tuff structure, and sharp-corner volcanic breccia with the particle diameter of 2 to 10 mm can 

be found in the rock, and the rock slightly represents directional.  The content of the rigid breccia is 

5 to 10%, the rigid breccia represents strip-shaped, and sharp-corner shaped, the diameter of most 

grains is 2 to 4 mm, the diameter for a small amount is 1.5 to 2 mm, the rigid breccia is composed of 

felsic, being rhyolitic/dacitic breccia.  The content of the crystal fragment is 25 to 30%, the 

compositions is mainly plagioclase, with minor quartz and small amount of feldspar and mica, with 

the particle diameter of 0.1 to 3 mm.  The content of the plastic vitreous fragment is 60%, being 

composed of volcanic glass, with slight devitrification, and the content of the secondary 

compositions is 5 to 10%, and the secondary compositions are mainly composed of calcite, with 

minor chlorite, epidote and pyrite.  The average contents of the ore-forming elements in the 

stratum: 0.14ppm Ag, 40.3ppm Pb, 61.7ppm Zn, 12.65ppm Cu, and 1.06ppm Mo. 
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Balyingaolao Formation – Middle Unit  

(J3b2-1): Lower part of middle member of Balyingaolao Formation 

The lower part of the middle member of Balyingaolao Formation is purple conglomerate mixed 

with purple, gray-green tuffaceous siltstone and dips 70° NW.  The purple conglomerate is mainly 

distributed in the middle of the prospect area, the rock is purple, with granular texture and 

massive structure, and the breccia with the particle diameter of 2 to 15 mm can be clearly found 

on the surface of the rock, representing directional distribution and sub-angular shape.  The 

compositions of the conglomerate mainly include calcareous siltstone, quartzite, argillaceous 

siltstone, etc., with the content of 65%, the compositions of rock debris are the same, the particle 

diameter is between 0.2 to 5 mm, with the content of 20%, and the rock debris is mainly 

composed of quartz, acid plagioclase and potassium. 

 

(J3b2-2): Middle part of second member of Balyingaolao Formation 

The average grade of the potentially economically minor elements is 0.28ppm Ag, 45.0ppm Pb, 

58.57ppm Zn, 16.43ppm Cu, 3.29ppm Sn and 1.00ppm Mo.  The middle part of the second member 

of Balyingaolao Formation is yellowish white and light gray green rhyolitic/dacitic ignimbrite and 

dips 60° NW.  The ignimbrite is distributed in the purple conglomerate layer in the middle of the 

survey area.  The rock is yellowish white, and light gray green partially, with the massive structure, 

angular debris with the particle diameter of 2 to 4 mm can be found in the rock, the rock fissure is 

developed, calcite vein is penetrated, with the vitric tuff structure.  The content of the crystal 

fragment is 25 to 30%, the composition is mainly plagioclase, with the subhedral to angular shape, 

the plate length is 0.05 to 3 mm, the sericitization is strong, and albitization is found in partial 

particles.  The quartz represents the irregular granular shape and angular shape, the particle 

diameter is 0.1 to 3 mm, most quartz is vericular into a harbor shape, mica represents the scaly 

shape, which is the result of muscovitization due to iron loss from the biotite.  The content of the 

rigid debris is 4 to 5%, the debris represents the angular shape, the particle diameter is 0.3 to 2.5 

mm, the composition is mainly cryptocrystalline to microcrystalline felsic-based, and carbonate 

debris can be partially found.  The content of the glass fragments is 60 to 65%, the glass fragments 

represent the strip, granular and spindle-shaped, the particle diameter is less than 2 mm, the 

composition is mainly volcanic glass, and light devitrification is partially found.  The content of the 

secondary composition is 4 to 5%, the secondary composition is composed of quartz and calcite, the 

secondary quartz vein fills along the fissure, and the calcite represents the vein shape, with limonite 

staining.  The average contents of the ore-forming elements in the horizon is 0.96ppm Ag, Pb 

168.75ppm, Pb, 372.6ppm Zn, 13.50ppm Cu, 4.95ppm Sn and 1.00ppm Mo. 
 

(J3b2-3(1)): Upper part of second member of Balyingaolao Formation 

The upper part of the second member of Balyingaolao Formation is exposed on the ridges of 

Sandihougou and Toudihougou and dips 51° westerly.  The ignimbrite is light yellowish white, with 

the ignimbrite texture, broken porphyritic texture and massive structure, the phenocryst is euhedral 

or vericular harbour shaped debris.  The main compositions include plagioclase and a small amount 

of feldspar and quartz, the content is 40 to 50%, with angular and subangular crystalline debris 



  
SOUTHAMPTON ASSOCIATES INC.             
Consulting Geologists and Engineers    

www.southamptonassociates.ca Page 39 
 

composition of a certain content, and the cement is microcrystalline and cryptocrystalline felsic of 

homogeneous structure.  The average contents of the ore-forming elements in the stratum: Ag 

0.59ppm, Pb 38.1ppm, Zn 91.61ppm, Cu 19.5ppm, Sn 3.33ppm、  and Mo 2.17ppm. 

 

(J3b2-3(2)) Middle upper part of second member of Balyingagolao Formation 
The middle upper part of the second member of Balyingagolao Formation is light gray 

rhyolitic/dacitic ignimbrite.  The ignimbrite is distributed on the ridge of the middle-west part of the 

mining area and dips 50° NW.  This unit is gray to dark purple, with vitric fragment and crystal 

fragment plastic deformation texture and false rhyolite structure, the debris of volcanic fragments 

in the rock includes crystal fragments, rock fragments, vitric fragment and semi-plastic fragments, 

wherein the crystal fragments represent the sub-angular shape with significantly different size, the 

particle diameter is 0.2 to 1.5 mm, the mineral composition is mainly neutral plagioclase, minor 

potash feldspar and a small amount of hornblende and quartz.  The content is larger than 50%, a 

large amount of plastic vitric debris is accumulated among the crystal fragments, and the plastic 

vitric debris surrounds around the crystal fragments, representing the false rhyolitic characteristics.  

The average metal content of this unit is 0.28ppm Ag, 63.81ppm Pb, 84.3ppm Zn, 17.43ppm Cu, 

5.98ppm Sn and 1.38ppm Mo. 

 

(J3b2-4): Upper part of second member of Balyingaolao Formation 

 The upper part of the second member of Balyingaolao Formation is blue gray tuffite.  The tuffite is 

distributed in the northwest part of the survey area and dips 50° NW.  The exposed area is small, 

the rock represents blue gray to dark gray, with the layered texture, fine particle structure, volcanic 

dust structure and muddy structure, the content of the crystal fragments is 25%.  The compositions 

include quartz and a small amount of feldspar, the particle diameter is 0.01 to 0.03 mm, the 

compositions represent sharp angular and particle shape, and are unevenly distributed in the rock, 

and quartz and feldspar crystal fragments of 0.1 to 0.3 mm are scattered.  The content of volcanic 

dust and volcanic mud balls is 30 to 45%, cryptocrystalline and mud are mixed into particle balls and 

ellipsoidal globular mud balls, the internal compositions are cryptocrystalline, mud, a small amount 

of sericite and chlorite, the particle diameter is 0.02 to 0.3 mm, and the compositions are sparsely 

distributed in the politic layer.  The content of debris is less than 1%, the debris is rhyolitic/dacitic, 

the particle diameter is 0.1 to 0.3 mm, the content is greatly changed, and the partial content is up 

to 10 to 15%, and the debris is composed of rigid and flexible fragments.  The average contents of 

the ore-forming elements in this unit 0.1ppm Ag, 55.6ppm Pb, 131.7ppm Zn, 20ppm Cu and 

1.09ppm Mo. 
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Balyingaolao Formation – Third Part  

(J3b3-1): Lower part of third member of Balyingaolao Formation 

 The lower part of the third member of Balyingaolao Formation is light gray rhyolitic/dacitic tuff.  

The tuff is distributed in the northwest of the survey area and dips 47° NW.  This member is light 

gray with the massive structure, the crystal fragments of feldspar, quartz can be found in the rock, 

and the irregular granular and strip-shaped debris with dark color can be also found.  The rock has 

the tuff structure, the content of the crystal fragments is 20 to 25%, the compositions include 

plagioclase, quartz and orthoclase of irregular granular, tabular and angular shapes, the particle size 

is 0.1 to 2 mm, the content of the debris is 60%, the debris is irregular granular and strip-shaped, 

the particle size is 0.05 to 2 mm, and the inside is mainly composed of microcrystalline-

microcrystalline felsic.  The content of the secondary mineral is 15 to 20%, the secondary mineral is 

mainly quartz, representing the vein-shaped granular aggregates distributed in the fissures and 

cavities, and minor microcrystalline biotite accompanied with limonitization.  The average contents 

of the ore-forming elements are 0.09ppm Ag, 13.23ppm Pb, 40.91ppm Zn, 28.68ppm Cu, 4.95ppm 

Sn and 1.09ppm Mo. 

 

( Q ): Quaternary 

The Quaternary is widely developed in the foothill and both sides of the valley in the resource 

area, including aeolian, alluvial, fluvial, slope deposits and residual deposits, the deposits are loess, 

humus sand soil mixed with crushed stones, and the depth varies from dozens of centimeters to 

more than 20 meters. 

 

(IR): Intrusive Rocks 
The intrusive rocks are dominantly exposed west of the resource area and represent the intrusive 

contract with the second and third sections of the Upper Jurassic Balyingaolao formation (J3b), 

resulting in the formation of hornfels.  

 

Concurrently, a group of northeast tension fractures developed inside the rock mass, siliceous and 

andesite veins filled the fractures; these late stage veins are not mineralized. 

 

Porphyritic K-feldspar Granite: the granite is light yellow to light fleshy red.  Quartz phenocrysts are 

smoky gray and semi-euhedral to subhedral.  K-feldspar is fleshy red, euhedral and semi-euhedral, with 

the particle diameter of about 0.8 mm.  The substrate is feldspar and quartz, medium and fine-particle 

full crystal. 

 

Medium and Fine grained K-feldspar Granite: the granite is light gray, with medium to fine grained 

texture.  The mineral composition consists of K-feldspar, plagioclase, quartz with biotite and 

hornblende. 
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7.1.3 Alteration 
Alteration in the Dadi Mine is pervasive.  Type and intensity of the alteration varies with proximity to 

mineralization and the host rock.  Near-surface oxidation of the sulfide minerals is pervasive and 

complete, characterized by the development of box-work structures providing evidence of extensive 

leaching.  Limonite is the dominant alteration product (Photo 7-1).  The near-surface oxidation 

moderates with the transition to the sulphide environment at depth. 

 

Within the sulphide environment the nature, extent and intensity of the wall rock alteration is directly 

related to proximity to mineralization and to a lesser degree on the rock type (Photo 7-2).  

Limonitization and pyritization are dominant with weak chloritization and carbonatization; the 

alteration products include limonite and pyrite, which exhibit a grainy or cellular appearance and 

chlorite and calcite occurs as veinlets.   

 

       Photo 7-1: Oxide Environment             Photo 7-2: Sulphide Environment  

  
The alteration of the tuffaceous conglomerate is evident in the matrix where epidotization dominates 

with weaker chloritization and carbonatization. 

   

The wall rock alteration near the mineralized zone reflects linear alteration or superimposed linear and 

planar alteration, mainly including carbonatization, chloritization, limonitization and pyritization, 

different from the planar alteration.  The pyrite in the linear alteration represents the vein let shape, 

the particles are very small, and from this, the multi-stage nature is reflected to particle in this area. 
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7.1.4 Structural Geology 

The Property is situate on the southwest end of the south side of Huanggangliang-Ganzhuermiao 

Anticlinorium and is underlain by Upper Mesozoic Jurassic Balyingaolao formation (J3b).  The exposed 

upper-most Unit of this Formation thickens and broadens to the northeast at the southwest end of the 

Liudigou volcanic faulted basin, belonging to the monoclinic structural layer.  The structural zones have 

been grouped by orientation and will be discussed below: 

 

Northeast Fault Structures 

F1 Fault Structures: The northeast trending structure is the dominant structural trends in the 

region and on the Property; it is parallel to similar older regional structures.  This structure is 

exposed in the southwest part of the project area near the village of Toudihougou and has been 

intermittently traced northeasterly trending 028° to 044° across the Property to the village of 

Xiaodonggou and beyond.  The structure dips variably to the northwest at 72°. 

 

The fault zone is up to 10m wide and is characterized by fault breccia consisting of subangular 

cataclasite with various sizes, and the content of the cataclasite accounts for about 60%, the main 

composition is rhyolitic ignimbrite, the cataclasite is cemented with the white siliceous vein in the 

later period, the content of silicified quartz is about 40%, the silicified cataclastic zone is formed. 

 

Examination of the rocks on either side of the fault zone suggests the structure is a reverse fault 

and the uplifted block unit is a rhyolitic/ dacitic tuff (J3b3-1).  The fault may be the basin-controlling 

fault structure in the west side of the regional volcanic faulted basin.  

 

F2 Fault Structure: This structure strikes 045° and dips 81° NW and has been traced along strike 

from Erdihougou to the top of Sandihougou in the southwest part of the project area; the 

northern continuation is covered by the Quaternary.  The fault plane does not exhibit an obvious 

silicified cataclastic zone.  The deep trenches within the cataclastic zone show the zone is 

mylonitized and exhibits limonitization. 

 

The uplifted block is purple conglomerate (J3b2-1), the downthrown block is rhyolitic/dacitic tuff 

(J3b3-1), being the downthrown side, suggesting the structure is a reverse fault.  

 

F3 Fault Structure: This structure is not exposed.  It can be observed underground in the PD2 adit 

and on the 1384 m development level.  This structure strikes 065° and dips 65°NE.  The fault zone 

is a cataclastic zone, which is variably mylonitized.  Analysis of the surrounding rock of the both 

sides of the structure and the structural characteristics, the fault nature cannot be clearly 

determined. 
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Northwest Fault Structure 
This fault structure strikes between 305° and 320° and exhibits a vertical dip.  It occurs in the central 

portion of the survey area and exhibits a nearly upright group of structure fracture zones or fissure 

group, representing the parallel echelon distribution of pinch-out reproduction.  Trenching has 

intermittently exposed broad structural zone up to 300m wide and 1000m long.  The zone is believed 

to be open along strike in both directions.  The zone is characterized by numerous narrow lenticular 

features that pinch and swell along strike.  The fracture zone is reddish brown, brown or blue grey. 

Alteration is pervasive and consists of limonitization, silicification, sericitization, chloritization and 

epidotization. 

 

North-South Fault Structures  
The North-South fault structure is not exposed in trenching, however, it is exposed underground on 

the PD1 level trending northerly between 000° and 025° and dips 90°.  The structure is up to 1.5m wide 

and has an area up 4.0 metres.  The fracture zone is filled with limonite veins the main alteration 

includes limonitization, carbonation and chloritization.  This structure is host to galena veins up to 

1.0m wide, which indicates that this structure is an important ore bearing structure in the mine. 

 
7.2 Mineralization 
Potentially economically significant concentrations of silver, lead and zinc occur on the Property as 

native metals, oxides and sulphides.  Ore minerals occur in a gangue of quartz, chalcedony, carbonate 

minerals, fluorite, barite, sericite, adularia and clay minerals.  Banding of the ore minerals and gangue 

minerals is common.  The veins can also contain minerals in crusty, vuggy and colloform textures.  

Widespread wall rock alteration includes chlorite, sericite, quartz, pyrite and locally carbonate and 

feldspar minerals.  Heavily oxidized rock consists of limonite with sulphide inclusions. 

 

Exploration of the Property has resulted in the discovery of four (4) mineralized zones.  These zones 

will be discussed in detail below. 

 

7.2.1 Zone I Mineralization   
Zone I Mineralization is located in the central portion of the survey area and strikes variably 

northwesterly between from 310°- 340° and dominantly dips northeasterly between 60°- 86° (Figure 7-

3).  The zone is variably exposed in trenches along strike as being up to 60 metres wide and has been 

intersected by a number of drill holes.  The zone is hosted by the first and second members of 

Balyingaolao Formation and exhibits intense silicification, chloritization, carbonatization, ferritization, 

iron staining and capping, and secondarily epidotization, sericitization, fluoritization.   

 

Exploration confirmed that the Mineralized Zone I is host to five (5) resource bodies as summarized in 

Table 7-2; the most significant is the No. 1 resource body, which Southampton refers to as the PD1 

Deposit.  
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Figure 7-3: Mineralized Zone of the Dadi Mine Property 

 

(Legend See Figure 10.2) 
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Table 7-2: Zone I Mineralization – Mineral Deposits 

 

Mineral Length Horizontal Thickness
Deposits (m) (m) Ag (gpt) Pb (%) Zn (%)

PD1 350 3.7 92.80 1.24 1.28 TC1102 through TC15,PD1,ZK0502, ZK0503, ZK0302,ZK0701
I-1 90 2.7 49.73 0.94 0.70
I-2 70 2.2 20.47 0.41 0.87
I-3 60 1.0 10.30 0.26 0.53
I-4 50 1.0 178.40 2.41 1.16

Average Grade Control Points
Drill Holes (ZK), Trenches (TC) 

TC13,PD1
TC13, PD1,ZK0502, ZK0503

TC13
TC32, ZK0804

 
 

PD1 Deposit is exposed in trenches TC1101, TC12 and TC15 and has been traced along strike for 350 

metres from exploration line 01 through 11 as being up to 10 metres wide as exposed in TC 12, but 

averages 4 metres wide.  The PD-1 Deposit strikes 310° from TC1101 to TC14 and changes to 340° from 

Line TC14 to TC15 and dips northeasterly between70°-78° (Photo 7-3).  The central portion of the PD1 

Deposit is defined by the results of 15 underground chip-channel samples (M01 to M15) taken across 

the mineralized zone exposed on the ribs of the cross cuts. 

 

The deeper parts of the Deposit are controlled by channel samples CM01-CM15 of PD1.  The weight 

average grade of the PD1 Deposit is 92.8 gpt Ag, 1.24%Pb and 1.28% Zn.  The host rocks are rhyolitic 

dacite tufflava, conglomerate, and siltstone, conglomerate-bearing rhyolitic dacite tuff with 

lepidoblastic granular, granular, automorphic granular textures, and blocky, banded and impregnated 

structures.  The major minerals are galena, sphalerite, argentite, and chalcocite, argyroceratite, native 

silver, pyrite, quartz, chlorite, calcite and fluorite as gangue minerals.  The alteration types are mainly 

ferritization, carbonatization and chloritization. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  Photo 7-3: PD1 Deposit Exposed along strike and in Trenches. 

 

Four trenches have exposed the PD1 deposit on surface and ten cross cuts have exposed the PD1 

deposit on the 1384m Level.  The cross cuts are referenced as PD1WCM01, PD1CM03-1, PD1CM03, 

PD1CM05, PD1CM07, PD1CM09, PD1CM11, PD1CM13, PD1CM15 and PD1CM17.   Silver and lead 

mineralization dominates in trenches WCM01 to CM03.  In trenches CM05 to CM13, zinc dominates, 

  PD1CM-07 

PD1 Deposit Exposed on Surface by Trenching  



  
SOUTHAMPTON ASSOCIATES INC.             
Consulting Geologists and Engineers    

www.southamptonassociates.ca Page 46 
 

attaining grade of 14.25% in DH2544 sample from trench CM07 (Photo 7-3).  Topographic mapping 

shows the elevation of the exposed mineralization changes by approximate 100m from trench CM05 to 

CM11, which suggests that the PD1 Deposit maybe vertically zoned with silver and lead in the upper 

portions of the deposit and zinc in the deeper portions of the deposit. 

 

Drill holes ZK0302, ZK0502 and ZK0503 were drilled in 2010 and intersect the mineralized zone at a 

vertical depth ranging from 360 to 470 metres.  ZK0503 intersected the down dip extension of the 

mineralized zone at a vertical depth of 470 metres.  The mineralized zone was intersected in drill hole 

ZK0302 and is characterized by thinly (1-5mm) banded fine-vein sphalerite averaging 9.2gptAg, 0.2%Pb 

and 1.69% Zn over a core length of 7.7 metres.  The alteration includes chloritization, carbonatization, 

epidotization and others.  Mineralized and altered belts can be observed in the interval of 226-310m in 

drill hole ZK0502 with the occurrence of fine-vein and impregnated sphalerite, in which the best ores 

occur from in drifts and cross cuts TC13-3, PD1NCM03, PD1NCM3-1 and PD1NCM05 and is 90m long, 

2.7m thick on average, and averages 49.7gpt Ag, 0.94% Pb and 0.70% Zn.  It occurs in NW-striking 

altered structural belt with the occurrence of honeycombed and vein-like brown iron ores, and star-like 

and mosaic galena on the surface.  Both ends are covered by Quaternary strata.  Primary fine-vein 

galena can be observed underground and is several millimeters wide.  The alteration belt is wide and 

the alteration types are mainly carbonatization, ferritization and chloritization. 

  
Table 7-3:  PD1 Deposit Mineralization Intersected on Section Lines 3 and 5 

 
Location
Activity Ag (gpt) Pb (%) Zn (%)

TC 14 60.00 0.52 0.65

PD1CM03 51.20 0.64 3.57 fine grained  galena

ZK0302 9.20 0.20 1.68

TC12 41.10 0.43 0.62

PD1CM05 51.20 0.64 3.57 galena + sphalerite

ZK0502 2 0.01 0.86

ZK0503 5.2 0.16 1.95 banded sphalerite

3.4

1.0

Horizontal Width
(reference)

Mineralization Exploration Line

sphalerite

5

3

3

(m)
0.5

4.0

3.8

10.0

4.0

5

5

5

5

Assay Results

 

 

 
I-2 Deposit is located 10m southeast of the PD1 Deposit and is defined in trenches, drifts and crosscuts 

underground including TC12, TC13-2, PD1NCM03, PD1NCM03-1 and PD1NCM05.  The deposit strikes 

315° and dips 45°-60° NE, it is up to 70m long, 2.2m wide on average. The average grades are 20.47gpt 

Ag, 0.41%Pb and 0.87%Zn.  It also occurs in northwest striking structurally altered belt, the same as I-1 

ore body.  One brown iron ore vein, 5cm wide, is filled and injected along the fissures with the 

occurrence of star-like galena in rocks in both sides.  The major alteration types are ferritization and 

chloritization.  This mineralized zone can be observed in not only tuff but also mauve conglomerate, and 

becomes thicker in the deeper parts of the zone ranging from 4.6m to 5.2m, within which, small fine-

vein galena, 1-2mm wide, can be observed. 
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 I-3 Deposit is approximately 20m southwest of PD1 Deposit.  The deposit strikes 330° and dips 70°NE 

and averages 10.3gpt Ag, 0.26% Pb and 0.53% Zn and is observed in Trench TC13-2.  There is no 

occurrence of metallic minerals on the surface.  It occurs in yellowish white rhyolitic dacite welded tuff 

and in a group of dense small fissure belts that have disorder orientation with the major strikes of 90°, 

240° and 300°, and honeycombed star-like iron fillings. 

 

 I-4 Deposit is a vein like structure situated approximately 150m south of the PD1 Deposit.  The deposit 

strikes 310°, dips 80°, is up to 0.95 cm wide and has been traced along strike for 50m.  It is exposed in 

Trench TC32 and has been traced by diamond drilling ZK0804 to a depth of 220m.  The mineralized zone 

is hosted in a northwest striking mineralized fault zone reporting occurrences of galena and sphalerite.  

The alteration is ferritization and carbonatization.  The mineralized zone has been traced to depth by 

drill hole ZK 0804 which intersected 2.6gpt Ag, 0.02%Pb and 1.6% Zn 

  

7.2.2 Zone II Mineralization 

Zone II is situated northeast of the PD1 Deposit.  This zone strikes 310°, dips 60° to 71° NE and has been 

traced along strike for approximately 1,000m.  The zone is exposed on surface by 16 trenches (TC0102 

through TC0128).  It is also exposed underground on numerous crosscuts on the PD-2 1384m level.  

Thirteen drill holes (ZK0701 through ZK0128) traced the PD2 Deposit to depth. 

 

The wall rocks are mauve conglomerate-bearing tuff in the first member and mauve conglomerate, 

varicolored siltstone in the second member of Balyingaolao Formation.  The alteration types are 

ferritization, carbonatization, silicification and chloritization.  The mineralization is consistent. The 

resources of Mineralized Zone II account for almost 80% of the total resources for the Dadi Mine (ITEM- 

17) of this report.  Six (6) mineralized zones have been identified as follows: II (PD2 Deposit), II-1, II-2, II-

3, II-4 and II-5.  

 

Table 7-4: Summary of the Weight Average Grades for Zone II Mineral Deposits 

 
Deposit Length Width Ag Pb Zn Exploration Task and Geologic and Assay Reference 
Number (m) (m) (gpt) (%) (%) TC (Trenching) ZK (Drilling)

II 550 5.76 167.2 1.68 1.98 TC0102-TC28, PD2, middle interval of 1,384m and 13 boreholes
Ⅱ-1 50 3.1 28.6 0.37 0.36 TC23
Ⅱ-2 50 1.4 14.5 0.3 0.72 TC28
Ⅱ-3 280 0.75 73.4 0.83 0.69 TC2201、ZK1202
Ⅱ-4 400 3.53 25.1 0.36 1.41 ZK0401、ZK0001、ZK0801、ZK1202
Ⅱ-5 50 1.4 62.9 1.63 1.81 ZK0803、ZK0807

 

 

Deposit II (PD2 Deposit) strikes 320°, dips 70° to 75° NE and has been traced along strike for 400m.  The 

zone is characterized by good grade, variable widths (up to 6 metres) and strong on-strike continuity.  It 

is defined by trench TC0102-28, the middle portion of PD2 (1,384 level) and 13 deep drill holes.  

 

The mineralized zone is oxidized on the surface, locally containing stringer of galena.  On the 1384 level 

the PD2 deposit is exposed in crosscuts over horizontal widths from 0.5m to 21.4m.  In the PD2 drift the 
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mineralization occurs with blocky, vein-like galena.  The PD2 deposit was intersected in 13 deep drill 

holes defining a deposit strike length of up to 400m, a variable cross cut horizontal thickness of 4.6m-

41.54m, including 41.54m thick in drill hole ZK0801.  Based on 39 assay data control point the weighted 

average grade of the PD2 deposit is 167.2gpt Ag, 1.68% Pb and 1.98% Zn.  The major minerals are 

galena, sphalerite, aftonite, a little natural silver, and chalcopyrite as shown below: 

  

Photo 7-4: PD2 Deposit Exposed in Exploration Trench TC 0102-28 
 

 

 

 

 

 

 

 

 

Photo 7-5:  PD2 Deposit in PD2 Adit            Photo 7-6: PD2 Deposit intersected in ZK0401 

 

 

 

 

 

 

 

 

 

The PD2 deposit is dominantly hosted by rhyolitic dacite tuff and tuffaceous glutenite*. 

 

*Chinese term—clastic sediment of terrestrial facies consisting of pluvial mud and gravel ingredients 

often accumulated at basin margins changing gradually to pluvial conglomerate, gritstone, sandstone, 

lacustrin, fine sand, siltstone or argillaceous rock. 

 

The wall rock exposed underground in the northwestern portion of the deposit on exploration lines 00 

through 07 is a mauve tuffaceous glutenite with large gravels and pores up to 5-30mm. The alteration 

types of surrounding rocks are mainly ferritization, chloritization, epidotization and carbonatization.  

 

In the southeastern portion of the PD2 Deposit, from 00 to 12 lines, the wall rock exposed in drifts and 

cross cuts and intersected in diamond drill holes is a mauve-greyish white rhyolitic dacite tuff containing 

fragments of crystalline clastics and few rock fragments.  Ferritization, pyritization and chloritization are 

the dominant alteration types. 

 

That portion of the PD2 Deposit hosted by the rhyolitic dacite tuff exhibits a high uniform grade and 

numerous mineralized shoots; for example, in hole ZK0401 a mineralized shoot was intersected 
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averaging 2,647.8gpt Ag, 27.3%Pb and 28.07% Zn over 2.7 meters.  In comparison, that portion of the 

deposit hosted by the tuffaceous glutenite, the mineralization is dispersed with many alteration zones 

(mineralized lenses) and exhibits lower grades.  This is evident in drill holes ZK0303, which intersected 

24 metres averaging 31gpt Ag, 0.17%Pb and 6.25%Zn.  Table 7-5 illustrates the deposit grade – host rock 

relationship. 

 
Within the PD2 deposit vein-type mineralization has been identified in eight (8) trenches TC0102 

through TC28 (Figure 9-1).  This type of mineralization ranges from 0.9m to 6.1 m in width, but averages 

3.6m and is exposed in the middle section of the PD2 1384 level adit.   The vein mineralization varies 

from 0.5 to 21.4m wide and averages 5.65m wide, except between F2 and F3 faults where a break in the 

continuity occurs.  These structures are post mineralization northeast trending en echelon fault which 

off-set the deposit by up to 20m and disrupt the continuity of the mineralized zone between control 

point, making interpretation challenging.  

 

Table 7-5: PD2 Deposit Grades – Host Rock Relationship 

 
Sample Host 
Medium Ag (gpt) Pb (%) Zn (%) Wall Rock

PD2NCM00 9 2 23 13 0 41 0 75
Tuffaceous 

glutenite

PD2NCM01 15 0 67 82 0 72 1 16
Tuffaceous 

glutenite

1384mNCM 03 16 8 17 59 0 40 1 09
Tuffaceous 

glutenite

1384mNCM 05 2 9 9 75 0 20 1 54
Tuffaceous 

glutenite

1384mNCM07 4 9 10 29 0 04 0 93
Tuffaceous 

glutenite

1384mNCM04 9 0 78 37 1 01 2 21
Rhyolitic dacite 

tuff

1384mNCM08 4 0 342 55 2 81 4 78
Rhyolitic dacite 

tuff

ZK0801 22 0 207 40 1 54 2 32
Rhyolitic dacite 

tuff

ZK0401 5 3 517 46 3 54 4 71
Rhyolitic dacite 

tuff

Horizontal 
Width (m)

Average Grade

 
 

 Deposit II-1 outcrops on the southwest side of the PD2 Deposit and is exposed in trench TC23.  The 

Zone strikes 320° and dips 71° degrees NE; it has been traced along strike for 50m and is up to 3.1m 

wide and averages 28.6gpt Ag, 0.37% Pb and 0.36% Zn.  The wall rock is rhyolitic dacite tuff locally 

containing veinlets of magnetite up to 2cm wide.  Alteration includes ferritization, chloritization and 

silicification. 

 

Deposit II-2 is located on the southeast end of the Mineralized Zone.  It is up to 50m long and 1.4m 

wide, averaging 14.5gpt Ag, 0.3% Pb and 0.72% Zn.  The major alteration type is ferritization. 

 

Deposit II-3 is located in southeastern-most end of the Mineralized Zone; it is 280m long and averages 

0.7m wide. The host rock is a mauve conglomerate that has been intensely altered, exhibiting 

ferromanganese impregnation and loss.  Drill hole ZK1201 intersected this zone over 47m, but the 

interval did reach cutoff grade. 
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Deposit II-4 does not outcrop; it was intersected in drill holes ZK0001, ZK0401, ZK0801, ZK1201 and 

ZK1202 and has been traced along strike for approximately 300m, and exhibits a true thickness ranging 

from 0.8m to 3.2m, averaging 25.1gpt Ag, 0.36% Pb and 1.41% Zn.  The major ore minerals are galena 

and sphalerite and the alteration types are mainly chloritization, carbonatization, epidotization and 

pyritization. 

 

Deposit II-5 was intersected in drill holes ZK0803 and ZK0807 and has been traced along strike for 50m.  

It is up to 1.4m wide and has been traced to a depth of 130m.  The major minerals are galena and 

sphalerite.  The alteration types are mainly chloritization and carbonatization. 

 

7.2.3  Mineralized Zone III 

Mineralized Zone III is situated approximately 25m southwest of Zone II.  It is a shear zone, which strikes 

325° and is up to 800m long.  The mineralization is erratic and both ends of the Zone are covered by 

overburden.  Zone III-1 lies with the shear zone and is exposed in trenches TC08-01, TC08-03 and 

TC0101.  This is up to 250m long and up to 1m wide and strike northwesterly and dips 55° NE.  The host 

rocks are rhyolitic tuff lava and mauve polygenetic conglomerates.  This zone is discontinuous 

characterized by fine-vein lumpy and honeycombed brown iron ores up 4cm wide.  The average grades 

are 8.9gpt Ag, 0.08% Pb and 0.66% Zn.  The alteration types are mainly ferritization, silicification and 

carbonatization, with the occurrence of fine galena grains. 

 

7.2.4  Mineralized Zone IV 
Zone IV is located in approximately 260m south of Zone III; it is up to 450m long and between 0.8 and 

7.2m wide.  The zone is exposed in trenchTC1102.  Intensive ferritization and iron impregnation is 

observed on the surface with fine galena veins occasionally in oxidized ores.  The wall rocks are 

yellowish white rhyolitic dacite tuff and the alteration types near ores are ferritization, chloritization and 

silicification.  Channel samples returned 15gpt Ag, 0.29% Pb and 1.71% Zn.  Two drill holes ZK0802 and 

ZK0806 tested this zone at depth; however, the zone was not intersected in either hole. 

 

7.2.5  Mineralized Zone V 
 
Deposit V-1 is located between Zones I and II.  It is a blind zone and is exposed in the PD2 adit and was 

interested in drill holes ZK0001 and ZK0401 and strikes 320°. 

 

Deposit V-2 is a large mineralized body intersected in drill holes ZK0001 and ZK0401; the latter hole 

reported a horizontal width of approximately 21m and averaging 1.22% Zn.  The major minerals are 

sphalerite and galena.  The major alteration types are chloritization, carbonatization and pyritization. 
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Table 7-6: Characteristics of the Mineral Deposits within Mineralized Zone V 

 

Mineral Length Horizontal Thickess Control Points
Deposits (m) (m) Ag (gpt) Pb (%) Zn (%) Drill Holes (ZK)

V-1 150 3.1 69.5 0.65 2.95 ZK0401、ZK0001、ZK0303、ZK0304
V-2 150 9 9 12.8 0.2 1.18 ZK0401、ZK0001
V-3 50 4.4 5.8 0.17 0.93 ZK0401
V-4 50 1 5 57.2 0.81 1.89 ZK0401
V-5 50 3 3 45.2 0.57 2.55 ZK0401
V6 50 0 8 80.0 1.92 3.75 ZK0401

Average Grade

 

 

8 DEPOSIT TYPE 

The Dadi deposits are hydrothermal veins formed as two sets of sub-parallel fractures.  The deposits 

are being explored from surface and underground, and comprise epithermal veins formed on fractures 

cutting pyroclastic-volcanic rocks, formed in a continental subaerial environment.  This type of vein 

forms near volcanic centers, calderas, volcanic necks, breccia pipes and shallow intrusions and is often 

related to regional doming.  The intrusive rocks variably exposed in the southwest part of the Property 

could be the heat source that is driving the system.  Deposits of this type can occur in a wide variety of 

geometries ranging from tabular veins to pipes or funnel shaped bodies.  

 

 9 EXPLORATION 

The sampling program at the Dadi Project was directed and carried out by qualified geologists and 

technicians of Silver Dragon and Sino-Top.  The samples were collected under geologic control.  The 

North China Geological Exploration Bureau, a group with recognized expertise in exploration and 

development, were Silver Dragon’s contractor for the different exploration and development 

programs.    The sampling program was designed and directed by Dr. Liu, a Chinese National educated 

at the University of Cincinnati, USA, and an independent advisor to the Joint Venture. 

 

Over the past 5 years exploration on the Dadi Property has included geological mapping at various 

scales, soil geochemistry, trenching, geophysics, diamond drilling, extensive underground exploration 

and development on two levels as summarized in the history section of this report (Table 6-6). 

 

Exploration completed during 2011 included trenching, geophysics, diamond drilling and underground 

exploration and development, each of which, will be discussed in dedicated sections of this report or as 

modules under this section. 

 
9.1  Trenching 
The majority of the trenching activity on the Property over the past 5 years focused on exploring the 

PD1 deposit area, excavating over 30 trenches and extracting over 4,600 metres3 of overburden-

regolith.  The results of this work were very encouraging, resulting in the discovery of 10 mineralized 

zones.  During this time three (3) trenches (TC24, TC25-1 and TC2) exposed the PD2 deposit along 
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strike for 250 metres.  During 2010, trenching activity shifted to the PD2 deposit area, excavating six (6) 

additional trenches and extracting approximately 225 metres3 of overburden-regolith to exposed and 

traced the PD2 deposit along strike for an additional 550 metres for a total strike length of 800 metres. 

 

              Table 9-1 summarizes the results of the trenching activity on the PD2 deposit. 

 

Trench True Width Silver Lead  Zinc 
Number (m) (gpt) (%) (%)

TC0303
TC0102 6.0 347.7 6.0 1.3
TC29 2.8 190.0 3.9 0.5
TC23 5.2 114.7 1.0 0.3
TC24* 4.3 414.4 3.3 0.6
TC25-1* 3.3 173.2 1.7 0.9
TC26-2* 5.6 122.2 1.2 0.5
TC-27 9.0 657.0 3.0 0.9
TC-28 1.3 14.5 0.3 0.7

Overburden  No Sample Taken

1.4

(m)
Horzontal Width

6.1
3.0
5.8
4.9
3.5
6.1

10.0

 

 
  Note: *Historic trenches excavated during the 2009 exploration season. 

 

The weighted average grade of the PD2 deposit exposed in the trenches is as follows:  

 

• 326.87gpt silver, 2.78% lead and 0.74% zinc; 

• Average horizontal mining width of 5.09 metres. 

 

Numerous trenches were established on the Property, excavating 226.25 metres³ of material to expose 

and sample the PD2 deposit.  Sample lengths were nominally 1.0 metre, depending upon the geology.  

Based on discussion with the field staff and observations in the field the samples were geologically 

controlled.  A total of 37 samples were taken. Approximately 2 kilograms of material was taken for 

each sample.  The samples were identified by individual sample, trench numbers and sample interval.  

The samples were stored in the field at a secure location and delivered to the Yanjiao Central 

Laboratory of North China Nonferrous Geological Bureau in Sanhe for analysis. 

 

The sampling results presented on Table 9-1 above are illustrated on Figure 9-1. The results 

demonstrate the strong continuity of the PD2 Zone along strike and provided added confidence to the 

resource estimation.  

 

Based on discussion with the members of the technical staff, it is Southampton’s opinion that the 

samples collected were representative and that there are no factors that could have resulted in a 

material sample bias. 
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Figure 9-1: Trench Sampling Results- PD2 Deposit Exposure 

 

 

 

 

 

 

 

 

 

TC 0102: 347.7 Ag, 5.96 Pb, 0.44 Zn 

        6.1m 

TC-29: 190.93 Ag, 3.94 Pb, 0.51 Zn 

  3.0m 

 

TC-24: 414.37 Ag, 3.25 Pb, 0.69 Zn 

  4.9m 

TC-25-1: 173.21 Ag, 1.70 Pb, 0.90 Zn 

  3.45m 

 

TC-23: 114.7 Ag, 1.02 Pb, 0.30 Zn 

  5.8m 

TC-26.2: 122.23 Ag, 1.19 Pb, 0.54 Zn 

  4.9m 

TC-27: 657.0 Ag, 2.99 Pb, 0.85 Zn 

  1.0m 
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Table 9-2: Assay Results 

 
 

9.2 Geophysics - High Powered Deep Penetration IP/Resistivity Survey 
Deep IP/Resistivity surveys are a valuable exploration tool, having the ability to outline major rock 

units, primary and tensional structures, known mineralization and untested anomalies exhibiting 
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geophysical signatures characteristic of massive sulphide at depth up to 1000 metres with good 

resolution and without material signal attenuation. 

 

IP (induced polarization or Chargeability) and Resistivity measurements are the direct opposites of 

each other.  A rock that has a high IP effect or high chargeability readily carries a current, which by 

definition has a low resistivity. Examples of rocks that have a high chargeability include base metal 

massive sulphides: copper, lead and zinc. Examples of rocks that have a low chargeability include 

quartz or indication of alteration (silicification), which by definition exhibits a high resistivity (highly 

resistant rock).  This knowledge is very important when interpreting the geology of an area or a 

deposit. 

 

During the 2011 exploration program the Joint Venture completed deep IP/Resistivity profiles on Lines 

11, 04, 08 and 16.  Southampton focused its discussion on the results of Lines 04 and 08, which cover 

the central core of the PD2 deposit.  

 

In order to evaluate the economic significance of the geophysical results, Southampton generated a 

compilation map, which superimposes the diamond drill holes onto the geophysical sections (Figures 9-

1 and 9-2-). 

 

In addition, Southampton included structural information from the surface and underground geological 

mapping with special attention being paid the breccias zone, as Southampton believes that the 

breccias zone reflect or are related to the major northeast trending F1 structures, which define in part 

the major Jurassic volcanic rift or structural zone.  

 

The electrical parameter measurements were conducted on all the Dadi lithologies in 2007; 75 

specimens were used, including all the lithologies of the upper Jurassic Balyingaolao formation and 

granite and hornfels, and the measurement results are shown in Table 9-3. 

Table 9-3 Electrical Parameters of Lithologies 
     Lithology Chargeability--ηs(%) Resistivity--ρΩ.m） 

 

max min 

Average 

Value max min 

Average 

Value 

Medium- and coarse-particle K-

  

2.24 0.95 1.49 524 159 327 
Hornfels 2.4 0.59 1.12 2202 108 892 

Polymictic conglomerate, siltstone 1.75 0.87 1.36 387 42 243 
Rhyolitic dacitic breccia tuff 2.5 0.97 1.85 1000 131 510 

Rhyolitic ignimbrite 2.96 1.16 1.91 2748 107 1070 
Rhyolitic dacitic tuff 1.8 1.34 1.56 870 51 342 

Rhyolitic dacitic ignimbrite 4.17 1.76 3.04 1750 215 783 

 

The summary of the electrical parameter characteristics measured in the rock specimens in the area 

shows: the  

dark purple dacitic ignimbrite (including altered rocks, mineralized rocks, etc.) is characterized in low 

resistance (215 to 1,750 Ωm, average value 783 Ωm) and high polarization (1.76 to 4.17%, average 

value 3.04%); the yellow-white rhyolitic/dacitic ignimbrite rock (including altered rocks, mineralized 
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rocks, etc.) is characterized in medium resistance (541 to 3,925 Ωm, average value 1,636 Ωm) and 

medium to large polarization (1.3 to 3.91%, average value 2.22%); therefore the prospecting of metal 

sulfide deposits through the induced polarization method has certain premise of physical properties. 

 

The high-power profile survey was conducted to the prospecting lines of 04, 05, 08, 11 and 16 in the 

Dadi mine area in 2010, deep anomaly areas were identified and depth verification was conducted to 

several major anomaly areas, as described as follows: 

 

Section Line 04 trends N 40° E and is approximately 1200 metres long. Data was recorded to a depth 

of approximately 1000 metres. 

 

On the section there are a number of large IP anomalies coloured dark green, which represent areas of 

high chargeability (Figure 9-2).  Additionally, there are areas of low chargeability identified by the light 

green to white color. 

 

 

 

  Figure 9-2: Section Line 04 – IP and Diamond Drilling Compilation  

 

 

Anomaly 04-1 
 

Anomaly 04-1A 

Anomaly 04-2 

Anomaly 04-3 

Mineralized Zone 
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ZK0401 

ZK0402 

Figure 9-3: Section 04 - Dadi Mine Property* (Looking Northwest) 

1384 Level 

1426 Level 

*Geology Legend See Figure 10-4 
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Anomaly 04-1 is the largest of the IP anomaly on Line 04 it is centrally located on the section.  The 

anomaly is near surface and has been outline to a depth of approximately 500 metres and horizontally 

from 2500 to 2900 (400 metres) on the section grid.  The chargeability ranged from 2.8% to a high of 

3.2%.  Southampton believes that this anomaly reflects the disseminated sulphide mineralization 

within the volcanic rocks which host the PD2 deposit.  

 

At the northern end of this anomaly is a small “satellite” or “shoulder” anomaly designated as Anomaly 

04-1A.  This oval shaped anomaly is approximately 100 metres by 150 metres and is outlined by a 

chargeability > 3.2%.  This anomaly is believed to be the northern continuation of Anomaly 04-1; 

however, the area of interest is lies between Anomaly 04-1 and 04-1A, which exhibits a slightly lower 

chargeability ranging from 2.8 to 3.0%.  This area is significant because it is coincident with “ore” grade 

mineralization intersected the mineralization exposed in Trench TC24 reporting 414.4 gpt silver, 3.25% 

lead and 0.69% Zinc over a horizontal width of 4.9 metres, intersected underground on PD1 (1384 

level) and PD2 (1426 level) reporting 324.2gpt Ag, 3.15% Pb, 3.58% Zn over a horizontal width of 9.0m 

and 516 gpt Ag, 4.62% Pb, 6.6% Zn over a horizontal width of 3.4m respectively, and intersected in ZK 

0401 reporting 317.46 silver, 3.54% lead, 4.71% zinc over horizontal width of 6.6 metres.  This 

intersection will be discussed at length in the Section 11 Diamond Drilling. 

 

A large oval chargeability anomaly designated as Anomaly 04-2 is located between a depth of 650 

metres and 750 metres and from 3100 to 3200 (metres) on the section grid.  This anomaly is defined by 

a chargeability > 3.0%. 

 

Of equal significance is region of low chargeability trending diagonally across the section.  The region is 

referred to Anomaly 04-3 and is defined by a chargeability of > 2%, is almost 200 metres wide and has 

been traced to a depth of approximately 800 metres.  This anomaly has an apparent dip of 

approximately 70° W.   Southampton believes that the apparent width, as mapped by geophysics, is a 

reflection of the skewed relationship between the intersection the breccia zone mapped between lines 

08 and 10 on the 1426 level.  The breccia zone and the survey line 08 intersect at less than 10°, which 

translates to an apparent width in excess of 100 metres.   

 

Section Line 08 trends N 40° E and is approximately 1200 metres long.  Data was recorded to a depth 

of approximately 1000 metres.  On the section there are a number of large IP anomalies coloured dark 

green, which represent areas of high chargeability.  Additionally, there are areas of low chargeability 

identified by the light green to white color. 

 

Anomaly 08-1 is the largest of the IP anomaly on Line 08; it is centrally located on the section.  The 

anomaly is near the surface and has been outlined to a depth of approximately 500 metres and 

horizontally from 250 to 294 metres on the section grid.  The chargeability ranged from 2.8% to a high 

of 4.0%.  Southampton believes that this anomaly reflects the disseminated sulphide mineralization 

within the volcanic rocks which host the PD2 deposit.  At the northern end of this anomaly is a small 

“satellite” or “shoulder” anomaly designated as Anomaly 08-1A.  This oval shaped anomaly is 

approximately 400 metres by 600 metres and is outlined by a chargeability > than 3.2%.  This anomaly 

is believed to be the northern continuation of Anomaly 08A, however, the area of interest is between 
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Anomaly 08A and 08A-1, which exhibits a slightly lower chargeability ranging from 2.8 to 3.0%.   This 

area is significant because it is coincident with “ore” grade mineralization intersected in ZK0801 

reporting 207gpt silver, 1.54% lead, 2.32% zinc over 22 metres and exposed in Trench 26-2 reporting 

122.2 gpt silver, 1.19% lead and 0.54% Zinc over 6.0 metres, up dip from the drill intersection.  This 

intersection will be discussed at length in the Section 11 Diamond Drilling.  A large oval chargeability 

anomaly, designated as Anomaly 08-2, is located between a depth of 650 metres and 850 metres and 

from 310 to 320 metres on the section grid.  This anomaly is defined by a chargeability > 3.0%. 

 

Of equal significance is a region of low chargeability trending diagonally across the section.  The region 

is referred to Anomaly 08-3 and is defined by a chargeability of > 2% and is almost 200 metres wide 

and has been traced to a depth of approximately 800 metres.  This anomaly has an apparent dip of 

approximately 70° W.  Southampton believes that the apparent width, as mapped by geophysics, is a 

reflection of the skewed relationship between the intersection the breccia zone mapped between lines 

08 and 10 on the 1426 level.  The breccia zone and the survey line 08 intersect at less than 10°, which 

translates to an apparent width in excess of 100 metres.  

 

 

 

 

       Figure 9-4: Section Line 08 – IP and Diamond Drilling Compilation 

 

 
 

 
 
 

Anomaly 08-1A 

Anomaly 08-1 

Anomaly 08-2 

Anomaly 08-3 

Mineralized Zone 
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Figure 9-5: Section 08 - Dadi Mine Property* (Looking Northwest) 

 
 

 
 
9.3 Underground Exploration Development 
The underground development was carried out under contract to Wenzhou Mining Engineering Co. 

Ltd., which had its base of operations at No. 25 Building, Oriental Mansion, Liming West Road, 

See Table 10-2 for Detailed Assays 

*Geology Legend See Figure 10-2 
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Wenzhou, Zhejiang, China.  The contract called for nominal two metre by two metre underground 

openings; however, in most cases the openings are slightly larger.  
 
During the 2010 exploration Program 1,910.7 metres of underground development was completed.  

This work connected the PD1 deposit accessed by the PD1 adit level (1384 meters ASL-1384 level) with 

the PD2 deposit accessed by the PD-2 adit level (1426 metres ASL-1426 level) thus integrating both 

deposits into the Dadi mine plan. 

 

The rock (muck) extracted during the excavation of this drive was hand-trammed to the PD-1 portal 

and dumped on the PD-1 waste dump. 

 

The new development drive was driven northeast from survey station A-6 on the PD-1 adit, being 

approximately 55 metres underground from the PD-1 portal.  This location approximates Section Line 

01 for both deposits.  The crosscut is approximately 320 metres long and intersected the PD-2 deposit 

approximately 42 metres below the PD-2 adit level.  Subsequent development on the 1384 level traced 

the PD-2 deposit along strike for approximately 1,100 metres from line 12 on the east to line 07 to the 

west.  The deposit remains open along strike to the west beyond line 07, and to the east the 1384 drift 

is designed to break through the surface near the processing plant site and will become the main 

haulage level for the mine transporting the ore (see resource estimation and pro-forma operating cash 

flows in ITEM 14 and 19 respectively of this report) above the 1384 level from both deposits to the 

processing plant. 

 

The mine plan will be discussed in ITEM 16 of this report. 

 
9.4   Underground Channel Sampling Program 
Extensive underground channel sampling was complete during the 2010 exploration program. 

 

Underground exploration development during 2010 exposed the PD1 and PD2 mineralized zones.  The 

mineralized zone was mapped and sample locations identified by a geologist, respecting the geology.  

The sample locations were based on visual inspection of the exposed mineralized zone.  Qualified 

technicians took the samples recorded, the sample number and location.  The samples were delivered 

to the field office for temporary secure storage and held for shipment to the Yanjiao Central 

Laboratory of North China Nonferrous Geological Bureau in Sanhe for analysis. 

 

Initially, the program focused on sampling the mineralized zones intersected along the crosscut drift 

connecting the PD-1 and PD-2 deposits as summarized in Table 9-4.  
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Table 9-4:  Assay Results across mineralized zones intersected along the crosscut drift connecting the 

PD-1 and PD-2 deposits 

 

Section Cross Cut Horizontal Silver Lead Zinc
Line Drift Width ( m ) (gpt) (%) (%)

1 1 1.70 107.50 1.09 0.52
1 1 1.80 143.60 2.97 0.66
1 1 4.30 14.10 0.32 0.55  

 
The weighted average grade of the above intersections is 64.34gpt silver, 1.10 % lead and 0.62% zinc 

over an average horizontal width of 2.60 metres.  This grade provides a reasonable first approximation 

of the “run of mine grade” for each of the individual mineralized zones intersected along the Line 1 

crosscut.  

 
More extensive sampling was carried out along the crosscuts off the 1384 level haulage drift on the 

PD2 deposit.  All of the crosscuts intersected the down dip continuation of the PD2 deposit exposed in 

the crosscuts on the 1426 level (PD2 adit level) approximately 55 metres above.  The following table 

identifies the location of the mineralized sample intervals and summarizes the weighted average grade 

of the individual sample assay comprising the mineralized interval.  Seventeen composite samples 

were taken across mineralization ranging from 0.5 metres to 10 metres wide as presented in Table 9-5. 

 

  Table 9-5: Channel Sample Results taken across mineralization on the 1384 level of the PD2 deposit. 

 
Section Cross Cut Horizontal Silver Lead Zinc

Line Drift Width ( m ) (gpt) (%) (%)

10.00 NCM 10 1.00 14.00 0 34 0.35
8.00 NCM 08 4.00 342.55 2 81 4.78
6.00 NCM06 2.00 347.39 4.71 3.18
4.00 NCM04 9.00 324.21 3.15 3.58
2.00 NCM02 0.50 20.80 0 38 0.48
0.00 NCM00 3.40 487.40 3.68 4.89
1.00 NCM01 21.40 133.60 1 26 3.07
3.00 NCM03 9.80 11.81 0.40 1.37
3.00 NCM03 6.00 28.90 0.46 0.70
3.00 NCM03 6.00 7.60 0 30 0.72
3.00 SCM03 3.70 57.58 0.64 0.91
5.00 NCM05 10.00 16.22 0.17 0.85
5.00 NCM05 2.00 9.05 0.12 1.00
5.00 NCM05 0.90 11.30 0 38 2.75
7.00 NCM07 3.60 10.76 0 32 0.96
7.00 NCM07 2.00 13.45 0.17 1.06
7.00 NCM07 4.50 10.29 0 05 0.93  

Notes:  Reconciliation of the standard Chinese line notation with the standard Canadian line notation. Line 00 

is the origin of the grid and is common to both notations. 

• Lines East established east (in this case southeast) of the origin are designated by even numbers i.e. 

02, 04, 06 etc. 

• Lines West established west (in this case northwest) of the origin are designated by odd numbers i.e. 

01, 03, 05 etc. 
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• West (in this case northwest) of the origin are designated by odd numbers i.e. 01, 03, 05 etc. 

• CAUTION: There is no relationship between the line numbers and the line spacing as in the Canadian 

standard, which are designated by the distance between the lines from the origin. 

• The ”N” is the crosscut designation refers to a North crosscut off the main drift. 

• The “S” in the crosscut designation refers to a South crosscut off the main drift.  

 
The weight average grade of the above intersections is 115.52gpt silver, 1.16 % lead and 2.10% zinc 

over an average horizontal width of 5.28 metres.  This grade provides a reasonable first approximation 

of the “run of mine grade” for the PD-2 deposit on the 1384 level. 

 

The following table identifies the location of the mineralized sample intervals and summarizes the 

weighted average grade of the individual sample assay comprising the mineralized intervals exposed in 

the crosscuts excavated on the 1426 level of the PD2 deposit during the 2109 exploration program. 

 

Fifty-five (55) samples were collected comprising seven (7) composite samples taken across 

mineralization ranging from 0.5 metres to 15 metres wide as presented in Table 9.6.  

 

The results of this work are being included in this section to link and establish the down-dip continuity 

of the PD2 deposit.   
 

Table 9.6: Channel sample results taken across mineralized intersections exposed in the crosscuts on 

the 1426 level of the PD-2 deposit. 

 

Section Cross Cut Horizontal Silver Lead Zinc
Line Drift Width (m) (gpt) (%) (%) 

10.00 PD2NCM 7.00 165.46 1.52 2.71
8.00 PD2NCM 6.80 441.62 3.27 1.20
6.00 PD2NCM 0.50 61.10 0.78 1.22
4.00 PD2NCM 3.40 516.21 4.62 6.66
2.00 PD2NCM 1.00 356.00 9.85 11.80
0.00 PD2NCM 9.20 23.13 0.41 0.75
1.00 PD2NCM 15.00 67.82 0.71 1.16  

 

The weighted average grade of the mineralized intersections above is as follows: 

 

 163.91gpt silver, 1.59% lead and 2.02% zinc;  

 Average horizontal mining width of 6.13 metres.  

 

This grade provides a reasonable first approximation of the “run of mine” grade for the PD2 deposit on 

the 1426 level.  
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Mineralization Zone I 
(PD1 Deposit) 

 

Mineralization Zone II 
(PD2 Deposit) 

 

Scale 

 

100 Metres 

N 
 

Figure 9.6: Underground Orientation Plan PD1 & PD2 Deposits 

(See Subsequent Figures for Enlargements) 
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Figure 9.7: Mineralization Zone I (PD1 Deposit) 1384 Level 

See Figure 9.8 for detail See Figure 9.9 for detail 

Scale 
 

50 Metres 
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Figure 9-8: Western Portion of Mineralization Zone I (PD1 Deposit) 1384 Level 

 

 

 

 

 

Scale 
 

50 Metres 

1.5gpt Ag, 0.002 Pb, 0.6 Zn                 

   2.0 m 

1.2gpt Ag, 0.02 Pb, 0.62 Zn                 

         1.0 m 

2.37gpt Ag, 0.07 Pb, 0.92 Zn                 

   6.0 m 

19.2gpt Ag, 0.362 Pb, 1.29 Zn                 

             1.0 m 
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Scale 
 

50 Metres 

Figure 9-9: Eastern Portion of Mineralization Zone I (PD1 Deposit) 1384 Level 

      
                        

      
                        

19.22gpt Ag, 0.28% Pb, 4.27% Zn 

         6.0 m                     

     

                                         

  

 
 

51.1gpt Ag, 0.64% Pb, 3.57% Zn 

                    4.0m 

8.65gpt Ag, 0.15% Pb, 1.5% Zn 

                             3.7m 

50.10gpt Ag, 0.75% Pb, 0.61% Zn 

                    1.4m 

98.33gpt Ag, 0.61 Pb, 2.3% Zn 

                    3.0 

192.00gpt Ag, 5.2% Pb, 2.38% Zn 

                    3.2m 
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Figure 9.10: Mineralization Zone II (PD2 Deposit) 1426 Level 

 

 

 

 

 

 

See Figure 9.11 for detail See Figure 9.12 for detail 

Scale 

 

50 Metres 



  
SOUTHAMPTON ASSOCIATES INC.             
Consulting Geologists and Engineers    

www.southamptonassociates.ca Page 69 
 

Figure 9-11: Western Portion of Mineralization Zone II (PD2 Deposit) 1384 Level 

Scale 
 

50 Metres 

10.29gpt Ag, 0.05% Pb, 0.93% Zn 

4.5m 

13.45gpt Ag, 0.17% Pb, 1.06 Zn 

2.0m 

10.76gpt Ag, 0.32% Pb, 0.96%Zn 

3.6m 

133.6gpt Ag, 1.26% Pb, 3.07% Zn,  

                       21.0m 

 

57.58gpt Ag, 0.64% Pb, 0.91%Zn  

                        3.7 m 

14.1gpt Ag, 0.32% Pb, 0.55% Zn 

                     4.1m 
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Figure 9-12: Eastern Portion of Mineralization Zone II (PD2 Deposit) 1384 Level 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

       

 
 

  

Scale 
 

50 Metres 

324.21gpt Ag, 3.15% Pb, 3.58% Zn 

           9 metres 

347.39gpt Ag, 4.71%Pb, 3.18% Zn 

           2 metres 

342.55gpt Ag 2.81%Pb, 4.78% Zn 

4 metres 

54.89gpt Ag, 0.43% Pb, 2.5% Zn 

                      2.3 metres 

20.80gptAg. 0.38%Pb, 0.48% Zn 

                0.5 metres 

487.4gpt Ag, 3.68% Pb, 4.89% Zn 

               3.4 metres 
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10     DRILLING 

 Concurrent with the underground exploration program, the Company contracted Resource Exploration 

Institute, Exploration Unit of North China Nonferrous Geological Exploration Bureau (HIC Exploration 

Institute) to perform a diamond-drilling program consisting of eighteen (18) diamond drill holes 

totalling 8,476.04 metres (Table 10-1). These holes were located to test deep targets on the PD1 and 
PD2 deposits.  The core boxes were delivered to the field office by a qualified technician and the core 

stored in a secure location pending logging and sampling.  The drill core was logged and sample 

intervals identified for diamond saw cutting and sampling.  The intervals to be sampled were based on 

the visual presence or absence of lead and zinc mineralization in the drill core.  Nominally, the sample 

interval was 1.0 metre, respecting geologic control, and depending on the nature of the mineralization 

the samples would range between 3 and 5 kilograms.  The samples were stored in the field at a secure 

location and delivered to the Yanjiao Central Laboratory of North China Nonferrous Geological Bureau 

in Sanhe for analysis. 

 
   
 

TABLE 10-1: Diamond Drill Hole Coordinates - Operational and Technical Parameters. 

 

 
Hole Number Section X Y Elevation Start Finish Depth

(m) Start Finish Start Finish (m)
ZK0002 0 4803084 20551789 1,471 7/5/2010 8/4/2010 220° 220° 80° 77° 480.30
ZK0003 0 4802942 20551668 1,479 6/24/2010 7/2/2010 220° 220° 80° 78° 270.41
ZK0302 3 4802918 20551515 1,458 8/9/2010 8/16/2010 220° 220° 80° 78° 260.30
ZK0303 3 4803154 20551715 1,439 6/22/2010 7/15/2010 220° 220° 80° 79° 475.40
ZK0304 3 4803205 20551758 1,440 9/5/20109 8/7/2010 220° 220° 80° 79° 503.30
ZK0402 4 4803021 20551880 1,511 10/14/2009 6/7/2010 220° 220° 84° 83° 780.60
ZK0502 5 4802960 20551486 1,484 6/2/2010 7/5/2010 220° 230° 80° 79° 30' 399.20
ZK0503 5 4802993 20551517 1,474 9/6/2010 10/9/2010 220° 79° 80° 78° 470.53
ZK0701 7 4803218 20551639 1,410 8/11/2010 8/23/2010 220° 220° 80° 79° 30' 360.41
ZK0703 7 4803000 20551457 1,472 7/7/2010 8/5/2010 220° 220° 80° 80° 270.30
ZK0801 8 4802887 20551895 1,487 5/10/2010 5/30/2010 220° 220° 80° 79° 450.44
ZK0802 8 4802269 20551362 1,331 5/21/2010 6/17/2010 220° 220° 80° 77° 575.28
ZK0803 8 4802969 20551933 1,542 6/18/2010 8/14/2010 220° 220° 88° 88° 654.60
ZK0804 8 4802624 20551662 1,377 6/3/2010 6/21/2010 220° 220° 83° 81° 470.30
ZK0805 8 4802732 20551780 1,410 6/20/2010 7/9/2010 220° 220° 80° 78° 450.29
ZK0806 8 4802298 20551390 1,330 6/28/2010 8/12/2010 220° 220° 80° 78° 780.60
ZK0807 8 4802994 20551972 1,543 8/27/2010 10/15/2010 220° 220° 88° 86° 30' 583.51
ZK1203 12 4802792 20551924 1,466 4/20/2010 5/15/2010 220° 220° 80° 78° 240.27

18 Holes 8476.04

Azimuth Dip
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Figure 10-1: Section 08 PD2 Deposit (Looking Northwesterly) 

 

 

   

 

See Table 10-2: for Detailed Assay Results 
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Figure 10-2: Legend 
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207.4gpt Ag, 1.54%Pb, 2.32% Zn 
     Horizontal Width 33.0 m 

 

                

Detailed sample interval for 

mineralized intersection noted on 

Figure 10 
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TABLE 10-3: 2010 Diamond Drilling Program - Significant Drill Results 

 
Section  Hole From To Core Length True Width Horizontal Silver Lead Zinc 

Number (m) (m) (m) (m) Length (m) (gpt) (%) (%)
Section 0 ZK0002 170.20 184.70 14.50 11.30 14.90 142.40 1.12 3.50

229.90 237.00 7.10 3.50 3.80 170.80 2.55 6.88
ZK0003

Section 3 ZK0302

ZK0303 57.10 78.40 21.30 14.60 18.00 11.40 0.23 0.29
86.20 90.60 4.40 2.90 3.40 14.80 0.48 0.58
99.00 114.30 15.30 10.50 12.10 34.60 0.99 1.88

140.80 142.80 2.00 1.50 2.00 14.90 0.49 0.46
197.50 205.20 7.70 4.90 5.70 31.00 0.17 6.25

ZK0304 113.00 137.10 24.10 2.00 2.20 15.40 0.26 1.50
142.20 150.00 7.80 4.60 59.00 25.74 0.08 2.25
315.00 318.50 3.50 1.90 2.30 97.60 0.37 8.07

Section 4 ZK0402 260.20 261.90 1.70 1.10 1.30 116.00 1.08 0.84
279.80 280.30 0.50 0.30 0.40 85.00 0.92 0.30
285.20 288.30 3.10 2.00 2.40 71.77 1.01 0.46
332.10 336.00 3.90 2.50 3.00 37.15 1.41 1.39

Section 5 ZK0502
ZK0503

Section 7 ZK0701 19.63 23.55 3.92 2.00 2.10 17.60 0.09 0.95
ZK0703

Section 8 ZK0801 127.25 168.79 41.54 20.80 22.00 207.40 1.54 2.32
including 131.65 137.95 6.30 3.15 3.33 546.18 5.08 8.50
including 143.04 144.34 1.30 0.65 0.69 1294.00 5.70 17.25
including 149.64 152.69 3.05 1.53 1.61 458.31 1.94 2.06
including 154.89 157.89 3.00 1.50 1.59 339.30 3.18 4.78

ZK0802 507.4 508.65 1.25 0.30 0.30 280.00 1.10 6.00
Note

ZK0803 241 243.10 2.10 0.70 0.70 18.70 0.43 0.42
249.8 252.00 2.20 0.70 0.70 162.50 1.08 1.20
264.3 266.40 2.10 0.70 0.70 34.60 0.43 0.69
357.6 358.10 0.50 0.35 0.43 50.00 1.22 1.09
480.2 481.30 1.10 0.60 0.60 48.20 0.32 6.59

ZK0804 240.4 241.00 0.60 0.39 0.45 6.20 0.07 6.88
243.7 244.20 0.50 0.32 0.37 3.20 0.02 3.34

ZK0805 140.87 142.77 1.90 0.25 0.26 27.20 1.33 1.26

ZK0806 543.43 544.43 1.00 0.50 0.51 84.40 0.20 0.01

ZK0807 388.08 394.68 6.60 2.10 2.20 72.30 2.03 2.18
408.30 408.90 0.60 0.39 0.45 24.90 1.04 0.82

Section 12 ZK1203 70.20 82.80 12.60 4.10 4.20 59.80 0.58 1.69
88.30 93.00 4.70 1.60 1.63 278.60 2.45 4.60

This interval also contains 2.0% Cu

No Significant Values

No Significant Values

No Significant Values
No Significant Values

No Significant Values

 
The results above demonstrate the continuity of the PD2 deposit along strike and to 

depth and provide the major component for the resource estimation. 
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Photo: 10-1: Diamond Drilling Operation                                           Photo 10-2: Tower Headframe 

              

                  

     
  

Photo 10-3: ZK0002 Massive Sulphide Intersection                 

   232.40gpt Ag, 1.20%Pb, 1.20%Zn 

 

Photo 10-4: Mr. Wahl examines massive sulphide intersection with project geologists 
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11 Sample Preparation, Analyses, and Security 

The Yanjiao Central Laboratory of North China Nonferrous Geological Bureau is not an ISO approved 

Laboratory; however, it has been recognized by the government of China for the quality of their work.   

The Lab runs systematic duplicates, standards and blanks as part of their internal control procedures 

Southampton visited the Lab and held discussions with the management and staff and reviewed the 

sample QA/ QC flow sheet from sample arrival to sample storage. The Lab runs systematic duplicates, 

standards and blanks as part of their internal control procedures. The lab is equipped with modern 

analytical instrumentation similar to what would be operating in a modern North American Laboratory. 

The lab is equipped with modern analytical instrumentation similar to what would be operating in a 

modern North American Laboratory. The following flow chart illustrates the sample crushing and 

grinding circuit. 

   FIGURE 13.1   SAMPLE CRUSHING AND GRINDING FLOW CHART 

 

The ground material, from the crushing and grinding section, is delivered to the analysis section of the 

lab for further processing.  The assay procedure for lead, zinc and silver is as follows:  

From the 400 gram sample generated from the crushing and grinding circuit, a 0.2 gram sample is 

taken for analysis.  The sample is digested in Aqua Regia (3HCl + HNO3).  Following complete 

digestion, 50 milliletres of water is added to the sample.  The sample is then analyzed using Atomic 

Absorption Spectroscopy (“AAS”).  The grades for contained lead, zinc and silver are calculated and 

reports the following elemental accuracy; silver (Ag) reported in parts per million (ppm) with an 

accuracy of 1 part per million, and for lead (Pb) and zinc (Zn) both are reported in percent (%) with 

an accuracy of 0.01 %.  

 

The Yanjiao Central Laboratory of North China Nonferrous Geological Bureau is an independent 

government run laboratory and is not related either to Golden Dragon, Sino-Top or the Joint Venture.  

No aspect of the sample preparation or the analytical procedure was carried out by an employee, 

officer, director or associate of the Golden Dragon, Sino-Top or the Joint Venture. 
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It is Southampton’s opinion that the Yanjiao Central Laboratory of North China Nonferrous Geological 

Bureau, located in Sanhe, China, is an excellent laboratory.  Management reports that it is making 

application for its ISO designation.   

  

Additionally, 80 of the 100 samples were sent to ALS Minerals Laboratory in Beijing for independent 

confirmation analysis for silver, lead and zinc.  With the exception of four low-grade samples, the 

variance for silver was less than 5%.  In the case of lead and zinc the variance was less than5%, as 

shown in the following ALS assay certificates (Tables 11-1, -2, -3, -4). 

 

Table 11-1: Comparative Zinc Analysis   Table 11-2: Comparative Zinc Analysis 

  

 

 

 

 

 

 

 

 

 

 

 

DADI - ALS 

 

DADI - ALS 
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The independent assays completed by ALS Laboratories, Beijing compare very well at the medium and 

high ends of the assay scale but less so at the low end of the scale, where on a percentage basis the 

variance can be high as in the case of sample 12 (DH2294) which ranged from 4ppm Ag (ALS) to 8ppm 

Ag (Dadi). 

 

12  DATA VERIFICATION 

Extensive data verification was carried out by David G. Wahl, P.Eng, P.Geo, ICD.D during the 2009 site 

visit.  Additional data verification was not carried out during the 2011 site visit. Mr. Wahl cross 

referenced on a random basis the sample number on the drill logs with the assay certificates and the 

various plans and sections during his initial site visit.  Comfort was also received by the good 

correlation between the Company’s assay results and the independent ALS assay result.  The results of 

confirmation sampling carried out by Mr. Wahl during a 2009 site visit to the Dadi property and 

independent analysis by SGS Toronto are summarized on Table 12-1 and 12-2. 

 

Table 11-3: Comparative Silver Analysis                                     Table 11-4: Comparative Lead Analysis 

      

           

DADI - ALS 

DADI - ALS 
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Tables 12-1 and 12-2 document and detail the data verification for the trench-sampling program, 

diamond drilling program, and underground chip-channel sampling program. 

 
TABLE 12-1   VERIFICATION SAMPLING BY SOUTHAMPTON (2010) 

Silver Dragon Resources Inc. - Dadi Silver Property, Inner Mongolia, China 

    

No. Sample Location Description 

 Southampton Sino-Top   

1 PD 2-001-M3068 3068 PD2 Adit - Sample taken across 
the back at the intersection of 
PD2 Adit and 0+00 Cross Cut 

Variably massive galena and sphalerite 
exposed in the back across a horizontal 
width of 1.0 m 

2. PD 2-0001-M3069 3069 PD2 Adit - Sample from the 
hanging wall at the intersection of 
PD2 Adit and the 0+00 Cross Cut 

Altered rocks in the hanging wall, next to 
sample PD 2-001-M3068 

3. PD 2-001-M3068E 3068 PD2 Adit - representative sample 
of massive galena and sphalerite 
exposed in the back at the 
intersections of PD2 and the 0+00 
Cross Cut 

Typical of massive galena and sphalerite 
mineralization that contains a great deal 
of silver. 

4. PD2-008-15M N/S PD2 Adit - sample taken 15 m 
west of the 8+00 Cross Cut 

PD2 Main Zone mineralization exposed in 
the back across 2.0 m 

5. RC 25-2A 25-2 Trench (TC) 25 excavated on 
Exploration Line 8+00 

Altered rock exposed on surface 
containing fracture fillings of galena 

6. RC 25-1A 25.1 TC 25 excavated on Exploration 
Line 8+00 

PK2 Main Zone oxidized mineralization 
exposed at surface in the trench 
excavated on Exploration Line 8+00 

7.  ZK001-7 DH 1849 DDH ZK 001 drilled on Section 
0+00 core sample from 153.1 to 
154.0 m 

2 cm lengths of drill core were taken at 
10 cm intervals over the 0.9 m interval 

8. ZK001-8 CH 1851 DDH ZK 001 drilled on Section 
0+00 Core sample taken from 
155.0 to 156.0 m 

2 cm lengths of drill core were taken at 
10 cm intervals over the 1.0 m interval 

9. ZK001-9 N/S DDH ZK 001 drilled on Section 
0+00 Core sample taken from 11.0 
to 11.5 m 

Representative unaltered country rocks, 
dark purple tuff with volcanic breccia. 

10 ZK001-10 N/S DDH ZK 001 drilled on Section 
0+00 Core sample taken from 11.0 
to 11.5 m 

Representative unaltered country rocks, 
dark purple tuff with crystal fragments 

11. ZK001-11 N/S DDH ZK 001 drilled on Section 
0+00 Core sample taken from 93.0 
to 93.5 m 

Representative unaltered country rocks, 
dark purple tuff with crystal fragments 

12. ZK008-12 DH 1632 DDH ZK 008 drilled on Section 
8+00 Core sample taken from 
122.71 to 123.95 m 

Representative 2.0 cm pieces of drill core 
collected every 10 cm over 1.24 m 

13. ZK008-13 DH1532 DDH ZK 008 drilled on Section 
8+00 Core sample taken from 
133.0 to 135.0 m 

Representative sample of massive galena 
and sphalerite over the 2.0 cm. 

14. ZK008-14 N/S DDH ZK 008 drilled on Section Heavily mineralized sample showing the 
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TABLE 12-1   VERIFICATION SAMPLING BY SOUTHAMPTON (2010) 

Silver Dragon Resources Inc. - Dadi Silver Property, Inner Mongolia, China 

    

No. Sample Location Description 

 Southampton Sino-Top   

8+00 Core sample taken at 132.75 
m 

style of mineralization 

15. PD1-15 N/X PD1 Sample taken from the back 
of PD1 15 m west of the main drift 
intersection 

PD1 Main Zone mineralization: sample 
taken across the back over 1.0 m 

16. PD1-16 DH2507 PD1 Sample taken from the back 
at the intersection of cross cut No. 
3 

PD1 Main Zone mineralization: sample 
taken across the back over 0.9 m 

17. PD1-17 DH2532 PD1 sample taken from the back 
at the intersection of Cross Cut 
No. 5 

PD1 Main Zone mineralization: sample 
taken across the back over1.0 m 

18. PD1-18 DH2544 PD1 sample taken from the back 
at the intersection of Cross Cut 
No. 7 

PD1 - Main Zone mineralization: sample 
taken across the back over 1.0 m. 

19. DH-1673 DH-1673 ZK-0401 drill core massive galena 
and sphalerite sample taken from 
236.5 m to 237.3 m 

¼ drill core sample taken over 0.8 m 

20. DH-1674 DH-1674 ZK-0401 drill core massive galena 
and sphalerite sample taken from 
237.3 to 238.2 m 

¼ drill core sample taken over 0.9 m 

21. DH-1672 DH-1672 ZK-0401 drill core massive galena 
and sphalerite sample taken from 
235.5 m to 236.5 m 

¼ drill core sample taken over 1.0 m 
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TABLE 12-2   VERIFICATION ASSAYS SGS LABORATORIES, TORONTO, CANADA 

Silver Dragon Resources Inc. - Dadi Silver Property, Inner Mongolia, China 

 

 Silver Dragon Assays Southampton Assays  

Sample Silver Lead Zinc Silver Lead Zinc S.G 

Number  % % g/t % % g/mg 

1(*) 789 6.98 30.70 431 >10.00 >10.00 4.02 

2(*) 21.5 0.68 0.80 67 1.50 3.28 2.80 

3(*) 789 6.98 30.70 720 >10.00 >10.00 4.10 

4(#) 441.6 5.69 1.20 2,470 >10.00 8.48 4.45 

5(#) 691.9 3.11 2.03 103 0.90 0.35 2.55 

6(#) 691.9 3.11 2.03 1,090 7.68 2.13 2.73 

7(*) 390 6.40 4.84 687 8.42 9.00 3.15 

8(*) 1.8 0.11 0.09 19 0.18 0.18 2.70 

9 n/a n/a n/a <3 0.02 0.03 2.65 

10 n/a n/a n/a <3 0.01 0.22 2.62 

11 n/a n/a n/a 11 0.12 0.11 2.63 

12(*) 1.2 0.024 0.078 255 0.03 0.09 2.59 

13(*) 300 2.67 13.75 730 5.44 7.97 3.13 

14(*) 1.2 0.004 0.022 419 6.60 7.23 2.94 

15(#) 192 3.38 2.10 82 >10.00 >10.00 3.79 

16(*) 1.2 0.006 0.08 42 0.81 >10.00 3.27 

17(*) 138.0 1.11 10.80 71 1.16 7.59 3.12 

18(*) 48.2 0.12 14.26 52 0.34 >10.00 3.65 

19 2,835 34.15 27.31 3,030 >10.00 >10.00 4.34 

20 2,508 18.38 28.85 3,030 >10.00 >10.00 4.23 

21 2,624 29.86 27.98 2,780 >10.00 >10.00 4.54 

22 n/a n/a n/a 551 >10.00 >10.00 4.18 

        

(*) Marks a Southampton sample corresponding to or within a Silver Dragon samples 

(#) Marks a Southampton samples corresponding to a Silver Dragon composites 

Other Southampton samples do not have a corresponding Silver Dragon samples 

Southampton’s samples were taken within the Silver Dragon Sample intervals when possible.  For drill 

core, Southampton took a ¼ drill core or 1 centimetre chip every 10 centimetres throughout the 

sample interval.  For samples from the trenches and underground workings, Southampton collected 

chip samples, usually 1 metre long, as close to the lines for the chip samples collected by Silver Dragon 

as was practical at the time of the visit.  These samples demonstrate that there is high-grade 

mineralization where Silver Dragon indicated it existed but the results do not duplicate the original 

sample.  

 

It is Southampton’s opinion that the data verification and confirmation sampling demonstrates a high 

confidence level in the assay results from the Yanjiao Central Laboratory of North China Nonferrous 

Geological Bureau. 
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13 MINERAL PROCESSING AND METALLURGICAL TESTING 

13.1 Mineral Processing 
The preliminary metallurgical studies were carried out by the Mineral Laboratory Institute in Inner 

Mongolia Autonomous Region.  The following summarizes the results of the metallurgical studies. 

 

The Joint Venture was responsible for collecting four representative “run of mine” ore samples from the 

PD-2 deposit.  The samples comprise composite channel samples taken across the ore zone exposed in 

the various crosscuts through the deposit.  Several samples were selected for petrographic analysis prior 

to processing analysis. 

  

The “run of mine” head grade is reported to be 1.50% lead and 1.78% zinc, and 163.9-gpt silver. 

  
13.1.1 Characteristics of the Ore Minerals 
Metallic minerals include: sphalerite, galena, chalcopyrite, pyrite, argentite and small amounts of 

arsenopyrite. 

 

Sphalerite: sphalerite is gray, exhibiting allotriomorphic irregular texture and homogeneous, and the 

internal reflection color is brownish yellow.  Sphalerite existing in gangue mineral particles is interstitial 

shape, and associated with galena and argentite.  The particle of sphalerite is 0.1 to 0.2 mm, and the 

mineral forms are complex.  The grain size of sphalerite is 0.1 to 0.3 mm, and there are emulsion droplet 

inclusions (the particle diameter is from 0. 01 to 0. 02 mm) in the particles. 

 

Galena: sphalerite is white, exhibiting allotriomorphic texture, of isolated island shape, homogeneous, 

and allotriomorphic granular, and distributed at the edge of sphalerite.  

 

Chalcopyrite is light flavid, allotriomorphic irregular granular, residual foliated lamellar, and of weak 

eterogeneity, and the grain size is from 0.03 to 0.05 mm.  Chalcopyrite is distributed at the edges of vein 

bodies. 

 

Pyrite: pyrite is light yellow white, subhedral granular, and homogeneous, and the grain size is from 0.1 

to 0.3 mm. The pyrite assumes zonal distribution, and part assumes interstitial shape or band shape 

with sphalerite and galena. 

 

Argentite: argentite is light gray with pale green, irregular or inclusion fashion existing in galena and 

chalcopyrite. The inclusion size is 0.075 to 0.025 mm, and the size of argentite grain is 0.3 to 0.06 mm, 

which is accreted with galena. 

 

Arsenopyrite: arsenopyrite is light yellow white and allotriomorphic-subhedral granular, and the particle 

diameter is 0.2 to 1 mm. 
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13.1.2 Characteristics of the Gangue Minerals 
Gangue minerals: quartz, carbonate, epidote, chlorite, etc. 

 

Quartz: one quartz is the protolith, which has different degrees of recrystallization due to the later stage 

hydrothermal influence; the other is siliceous quartz in later stage, which is distributed as granular 

aggregate, the grain size of quartz is 2 to 0.05 mm, and bigger than 2 mm in part. 

 

Carbonate: distributed as granular aggregate, and is mainly formed by deuteric carbonatization. 

 

Epidote: distributed as granular aggregate or metasomatic feldspar minerals, and the grain size is less 

than 0.05 mm. 

 

Chlorite: distributed as uneven scale aggregate, and is mainly formed by chloritization of later stage. 

 
13.1.3 Ore Textures and Structures 
Ore texture contains allotriomorphic granular texture, zonal texture, contained texture, and 

hypidiomorphic granular texture. 

 

Zonal structure: part of pyrite assumes zonal distribution in the ore.  Contained structure: emulsion 

droplet-shaped inclusion of pyrrhotite exists inside of sphalerite granule.  Subhedral-allotriomorphic 

granular texture: part of pyrite and arsenopyrite of subhedral -allotriomorphic granular texture 

distributed in the ore. 

 

Ore structures are the massive structure and vein-type structure. 

 

Metallic minerals are formed and distributed in the ore and are the massive structure and vein-type 

structure.  Lead also exists in the form of lead sulfide, which accounts for 86.11% of the total lead, 

followed by lead sulfide are other lead and lead oxide, which account for 8.50% and5.39% of the total 

lead respectively. 

   

The zinc mainly occurs as zinc sulfide, which accounts for 67.12% of the total lead, followed by lead 

sulfide are other zinc minerals and zincoxide, which account for 4.76% and 4.76% of the total lead 

respectively.  

 

13.1.4 Specific Weight Determination of Ore 
True specific weight of the ore is 3.61 and the specific weight of the ore heap is 2.59. 

 

13.1.5 Determination of the Raw Ore Grindability 
 
The results of the grindability test are a key component in the selection and design of the mill.  

The relative grindability is determined by grinding a standard ore sample and a run-of-mine ore   

sample utilizing the same equipment in the same grinding conditions to the same degree of 

fineness; the ratio of the grinding time each sample is the relative grindability.  
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In this test, the standard ore sample came for one of the partner’ operating mines with knows grinding 

characteristics. The two ore are crushed to -2 ㎜ respectively, -0.15 mm of grain size grade is then 

screened out by using 100-mesh standard screen, ore samples to be ground shall be sorted by 

respectively blending and splitting, each part is 500 g.  Different time of grinding ore shall be performed 

by using same ball mill successively, and then screen analysis of each grinding product shall be 

performed respectively by using the same ball mill.   

 

13.2  Metallurgical Testing 
Mainly metallic minerals recycled in the mine are lead, zinc and silver.  At present there are 3 kinds of 

process schemes of single product produced by flotation in the lead-zinc ore at home and abroad:  

 

(1) Sequential  flotation process: 

• Lead concentration , concentration of lead and zinc rough 

 concentrates and  lead concentrate and zinc concentrate 

 end products are silver enriched in the lead and zinc concentrates in 

 the lead-zinc flotation process. 

 

 (2) Lead, zinc, etc. floatbility and re-separation process; and lead-zinc all bulk floatation and re-

separation process: 

 

• In consideration of characteristics of this mine, sequential preferential flotation 

 process flow is adopted in the ore-dressing test, i.e., preferential lead dressing-lead 

 dressing tailings and zinc dressing. 

 

For the stand or fall of the dressing result of the preferential floatation, the inhibitor plays an important 

role.  At the same time, the effect of the agent for the objective mineral of galena recovered is relatively 

small.  Therefore, the exploratory test is performed for the commonly used sphalerite inhibitor and its 

combination. 

 

Zinc sulfate + sodium sulfite are chosen as the lead roughing inhibitor.  Under the fixed conditions of ore 

slurry concentration, the grinding fineness, the pH modifier, the inhibitor, and the frothing agent, the 

collector exploratory test is performed.  From the single usage of ethyl xanthate, the butyl xanthate, the 

ammonium dibuyldithiophosphate, and the diethyldithiocarbamate etc. with the combination usage of 

two reagents, the comparative tests are performed. 

  

In many reagent tests, for the lead flotation operation, the combined reagent of the ethyl xanthate + the 

butyl xanthate is adopted as the collecting agent for lead rough concentration, which can improve the 

recovery index of lead, and is favorable for the lead and zinc separation.  In the zinc flotation operation, 

the butyl xanthate collector has a powerful collection capability, which is favorable to improve the 

recovery rate of zinc. 
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Therefore, the combined reagent of the ethyl xanthate + the butyl xanthate is adopted in the test, and 

the butyl xanthene is adopted as the major collecting reagent. 

 

13.2.1 Flotation Condition Tests 

The tests of lead preferential flotation conditions shall be performed mainly from several aspects, 

namely, the grinding fineness, the ore slurry pH value, the amount of inhibitor and the amount of 

collector, etc., and the ore slurry concentration is 33 %. 

 

Grinding Tests indicate that grinding to minus 200 mesh the lead recovery reached 80%.  

 

Inhibitor Tests; the zinc sulphate and sodium sulphite inhibitor tests indicates that, with the increase of 

the inhibitor amounts, the lead grade in the lead rough concentrate improves; the lead and the zinc 

content decrease when the inhibitor amount increases to 2000 + 2000 g/t. 

 
13.3 Flow Sheet Design Parameters  
(1) The metallic minerals of this mine contain zincblende, galena, chalcopyrite, pyrite, argentite and 

small amount of arsenical pyrite; gangue minerals are quartz, carbonate, epidote and chlorite, etc. The 

main recoverable minerals are lead, zinc and silver, other components are uneconomic. 

 

(2) The preferential flotation process of the floating lead and the floating zinc of the floating lead 

tailings. 

• The lead concentrate can be achieved after once roughing, twice scavenging and fourth 

concentrating. 

• The zinc concentrate can be achieved through once roughing, twice scavenging and fifth 

concentrating. 

• The zinc concentration grade is 42.48%, and recovery rate is 74.79%, which contains 

1,943.48gpt silver at a recovery rate of 40.35%. 

• The lead concentrate grade is 66.40%, and the recovery rate is 90.14% and contains 

2,965.04gpt silver at a recovery rate of 40.19% ---the total recovery rate of silver is 80.54%. 

 

 (3) Lead dominantly occurs as metal sulfide and has good floating characteristics and metal recoveries. 

 

 (4) Zinc occurs as an oxide and as a sulphide; when zinc oxide is present the ore the zinc recovery rate 

decreases. 

 

(5) Further metallurgical work is required to optimize metal recoveries. 

  

 

 

 



  
SOUTHAMPTON ASSOCIATES INC.             
Consulting Geologists and Engineers    

www.southamptonassociates.ca Page 87 
 

14 Mineral Resource  

A resource estimate has been completed on the PD1 and PD2 deposits of the Dadi mine in accordance 

with NI 43-101. The effective date of the resource estimate is August 25, 2011. 

 

Most of the drill, trench and channel sample data was provided to Southampton in a digital format, 

which enables the data to be modeled and a mineral resource estimate to be prepared more efficiently 

than having to input all of the data manually. 

 

The digital data was checked against the maps provided by Silver Dragon for any errors or 

inconsistencies.  Two irregularities were found but with checking against the lab certificates were seen 

to be typographic errors. 

 

Since this is a narrow, high-grade and essentially planar deposit, block modeling would be neither 

effective nor accurate as an estimation technique.  While eighteen drill holes were completed on both 

the PD1 and PD2 Zones, the holes were drilled on six 50 m spaced section lines on PD2 and three 50m 

spaced lines on PD1.  Cross-sectional polygon estimation was also eliminated as a possible guide to a 

workable resource. 

 

With the long and narrow character (600 metres x 5 metres) of the mineralization observed in 

trenching and underground, it was determined that constructing Veronoi Polygons around composites 

on long section would be the most effective method for estimation. 

 

To assess the resource, all provided maps were geo-referenced into UTM coordinates then as much 

data as possible, including topographic contours, trench outlines, sample locations, surface 

mineralization, geology, underground workings, underground sampling and composites were digitized.  

Any assay data provided on the maps were entered into Excel®.  This allowed a quick overlay of any of 

the layers that would assist in preparing the resource estimate.  All drill hole information, 

underground, surface and topographic data was loaded into Surpac® in preparation for 3D modeling.  

Within the 3D environment, the surface and underground mineralization was connected to the data 

from the drill logs to provide a visual, rotatable solid model of the mineralization.  This facilitated the 

determination of an average strike and dip of the mineralized zones.  3D rendering of the structural 

relationship between PD1 and PD2 are presented in Section 24. 

 

Examination of the zones in the 3D environment suggested that the average attitude of PD1 was 310° 

strike with a NE dip of 80°, for PD2 325° strike and 75°NE dip. All surface and underground composites 

provided by Silver Dragon were projected onto vertical planes oriented the same as the average strike.  

Buffers of 50 metre and 100 metre radii were defined around each composite in the longitudinal 

planes.  Thiessen polygons were calculated for each point with a limit to the 50 metre and 100 metre 

buffer limits thus creating Veronoi polygons which were then linked to the composite data.  Drill hole 

intersections were calculated to horizontal thicknesses using the 310°/80°NE strike and dip for PD1 and 

the 325°/75°NE attitudes for PD2.  
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The volume of each polygon was then calculated from the area and horizontal thickness.  Tonnages 

were calculated using a 3.31 g/cc specific gravity as determined by Silver Dragon.   

 

Categorization of the resource was determined in accordance with the CIM Definitions.  In this case, 

the resources were categorized slightly differently for each zone. 

 

PD1 Deposit 

• Measured: mineralization intersected underground cross cuts and in surface trenches 

vertically within 100m and 50m horizontally. 

• Indicated: within 100m of another composite  

• Inferred: 100m radius  

 

PD2 Deposits 

• Measured: 3 intersections vertically in both underground levels and surface trenches 

• Indicated: Within 50m of 2 other composites 

• Inferred high confidence: within 50m of another composite or single 

• Inferred lesser confidence: 100m radius 

 

Note that due to the high-grade nature of the silver mineralization, there was no high cutting applied 

to the data. 

 

The results of Southampton’s resource estimation are presented in Table 14.-2, -3, -4 and -5.  

 

The model study, the results and conclusion are presented in Section 23 Other Relevant Information. 

 

 

Table 14-2 

Resource Estimate Using a 1gpt Ag Cut-off 

 
ALL BLOCKS 1gpt Ag Cut-Off

Zone Radius Category Tonnes Ag (g/t) Pb (%) Zn (%)
I 50 Measured 248,031 141.34 2.07 1.60

50 Indicated 488,460 51.09 0.82 1.47
100 Inferred 749,798 114.28 1.92 1.27

II 50 Measured 588,747 202.97 2.24 2.09
50 Indicated 1,407,418 246.72 2.19 3.78
50 Inferred 485,010 26.24 0.55 1.65
100 Inferred 1,212,016 187.67 1.81 3.67

Totals 50 Measured 836,778 184.70 2.19 1.95
50 Indicated 1,895,878 196.32 1.83 3.19
50 Inferred 50 485,010 26.24 0.55 1.65
100 Inferred 100 1,961,814 159.62 1.85 2.75  
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Table 14-3 

Resource Estimate Using 40gpt Ag Cut-Off 

BLOCKS GREATER THAN 40g/t Ag
Zone Radius Category Tonnes Ag (g/t) Pb (%) Zn (%)

I 50 Measured 172,173 195.35 2.86 0.97
50 Indicated 95,799 233.10 3.68 1.34
100 Inferred 264,977 311.32 5.20 0.76

II 50 Measured 499,638 234.49 2.55 2.34
50 Indicated 1,089,281 312.05 2.73 4.20
50 Inferred 76,760 85.66 1.86 5.18
100 Inferred 831,670 263.91 2.43 4.45

Totals 50 Measured 671,811 224.46 2.63 1.99
50 Indicated 1,185,080 305.67 2.81 3.97
50 Inferred 50 76,760 85.66 1.86 5.18
100 Inferred 100 1,096,647 275.37 3.10 3.56  

 

With the lenticular nature of the mineralized zones (600 metres x 5 metres) observed in trenching and 

underground, it was determined that constructing Vernoi Polygons around composites on long section 

would be the most effective method for estimation as presented in Figures 14-1 and 14-2. 

 

Table 14-4 

Resource Summary Cut-Off 1gpt Ag 

Tonnes Ag (gpt) Pb% Zn %
836,700 184.70 2.19 1.95

1,895,800 196.32 1.83 3.19

Measured + Indicated 2,732,500 192.76 1.94 2.81

2,446,800 133.18 1.59 2.53

Cut-off > 1gpt Ag

Indicated

Inferred

Measured

 
Table 14-5 

Resource Summary Cut-Off 40gpt Ag 

 
 
 
         

 
 
 

 

The inferred resources do not have demonstrated economic viability and have not been included in 

the cash flows. 

 
 
 
 

Tonnes Ag (gpt) Pb% Zn %
671,811 224.46 2.63 1.99

1,185,080 305.67 2.81 3.97

Measured +Indicated 1,856,900 276.29 2.74 3.25

1,173,400 263.89 3.01 3.66

Cut-off > 40gpt Ag

Inferred

Measured
Indicated
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Figure 14-1:  PD1 Voronoi Polygons Vertical Long Section Looking 040° 
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Figure 14-2:  PD2 Voronoi Polygons Vertical Long Section Looking 055° 
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16  MINING METHOD 

 The mining at Dadi will be carried out under contract. The Joint Venture is currently negotiating with 

several of the leading mining contactors in China.  Under the terms of the contact the contractor will 

be required to provide and maintain all mining equipment and rolling stock to develop and mine the 

deposits.  The mine life will be determined by the Board of Directors base on the results of this report. 

 

Selection of a mining method includes but is not restricted to the evaluation of the deposit geometry, 

the physical characteristics of the ore, the competency of enclosing hanging wall and footwall rocks 

and economics.  The Joint Venture is considering shrinkage and sublevel stoping method to mine the 

deposit.  These two methods are well suited for the Dadi deposit allowing for maximum extraction with 

minimum dilution.  However, the results of the rock mechanic test suggest that the rock quality of both 

the hanging wall and footwall is poor, which given the mining method could result in excessive dilution 

unless the miners under-break* their blast and scale to the contact. (* the miner do not drill their 

blast- hole through ore zone; they stop the holes short; so that when they blast their hole the shock of 

the blast beaked to the contact between the ore and the wall rock thereby minimizing dilution) 

 

16.1  Rock Mechanics Studies 
 

16.1.1 Rock Hardness Test 
The mine geology consists of tuff, volcanic breccia, sandstone and granite.  The footwall is a tuff and 

the hanging wall is a volcanic breccia. 

 

The rock mechanic tests were conducted on two (2) representative samples of volcanic breccia, one 

from the hanging wall and one from the footwall and four (4) representative sample of tuff, two from 

 

Sample 

Number 

 

Drill Hole No. 

(location) 

 

Lithology 

Uniaxial Compression 

Strength of Saturated 

Rock (MPa) 

Rock 

Classification 

1 ZK0304 (back) Volcanic 

breccia 

11.78 Weak rock 

2 ZK0304 (floor) Volcanic 

breccia 

27.28 Weak rock 

3 ZK0802 (floor) Tuff 101.15 Hard rock 

4 ZK0806 (back) 
Tuff 

 

44.18 

Moderately 

Hard Rock 

5 ZK0806 (floor) 
Tuff 

53.10 Moderately 

Hard Rock 

6 ZK1203 (back) 
Tuff 

40.97 Moderately 

Hard Rock 
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the back and two from the floor.   These samples underwent Uniaxial Compression Tests and the result 

presented on Table 16-1.  The rock classification is based on the criteria presented in the Exploration 

Specification of Hydrogeology and Engineering Geology in Mining Areas (GB12719—91), published by 

State Bureau of Technical Supervision.  

 

 

Table 16-1: Classification of Rock Hardness in Dadi Mine 

  
The uniaxial compression strength of saturated tuff ranges from 40.97 to 101.15MPa and includes, four 

(4) moderately hard samples samples tested and one hard rock sample tested. The uniaxial 

compression strength of the saturated volcanic breccias range from 11.78 to 27.28MPa and are  

weak rock.  

 

16.1.2  Rock Quality by Rock Quality Designation (“RQD”) 

RQD Studies were completed on the six (6) rock samples.  The results were evaluated according to the 

RQD standard evaluation criteria detailed in the Exploration Specification of Hydrogeology and 

Engineering Geology in Mining Areas (GB12719—91), published by State Bureau of Technical 

Supervision and the results summarized in Table 16-2. 

 

Table 16-2: Classification of Rock Quality 

 

According to the formula, M= RQD
300
Rc

 

 

Borehole No. 

Sample 

Depth (m) RQD (%) 

Uniaxial Compression 

Strength of Saturated 

Rock (MPa) 

Rock Quality 

in Testing 

Interval (M) 

Evaluation 

on Rock 

Quality 

ZK0304 (Roof) 65.8-73.0 25 11.78 0.01 Poor 

ZK0304 (Floor) 161.2-165.4 38 27.28 0.03 Poor 

ZK0802 (Floor) 495.5-497.1 90 101.15 0.30 Medium 

ZK0806 (Roof) 80.8-86.3 75 44.18 0.11 Poor 

ZK0806 (Floor) 420.3-423.5 89 53.10 0.16 Medium 

ZK1203 (Roof） 65.3-67.8 81 40.97 0.11 Poor 

Rock Classification Ⅰ Ⅱ Ⅲ Ⅳ Ⅴ 

Rock Quality Criteria 

(M) 

＞3 1.0—3.0 0.12—1.0 0.01—0.12 ＜0.01 

Rock Quality Good Fair Medium Poor Bad 
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M-Rock quality criteria 

Rc- Compression Strength of Saturated Rock 

Table 16-3: Evaluation on Rock Quality in Dadi Mine 
 

The rock mechanic test show that the quality of the back and floor are poor and medium respectively 

as shown on Table 16-4.  
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﹪ g/cm3 g/cm3
﹪ MPa MPa MPa MPa MPa （ ° ）

0802 (bottom)-1 Tuff 0.73 2.62 2.6 2.88 9.69 19.6 94.52 1.99

0802 (bottom)-2 Tuff 0.73 2.62 2.6 2.88 9.69 19.6 94.59 1.99

0802 (bottom)-3 Tuff 0.73 2.62 2.6 2.88 9.69 19.6 123.64 8.08

0802 (bottom)-4 Tuff 0.73 2.62 2.6 2.88 9.69 19.6 92.14 1.8

0802 (bottom)-5 Tuff 0.73 2.62 2.6 2.88 9.69 19.6 72.55 1.61

0802 (bottom)-6 Tuff 0.73 2.62 2.6 2.88 9.69 19.6 129.48 7.86

0806 (bottom)-2 Tuff 0.16 2.68 2.68 2.83 5.45 7.85 56.27 5.67

0806 (bottom)-3 Tuff 0.16 2.68 2.68 2.83 5.45 7.85 50.92 5.67

0806 (bottom)-4 Tuff 0.16 2.68 2.68 2.83 5.45 7.85 57.5 5.67

0806 (bottom)-5 Tuff 0.16 2.68 2.68 2.83 5.45 7.85 45.48 5.67

0304 (bottom)-1 volcanic breccia 161.2-165.4 0.67 2.66 2.64 2.83 6.63 26.69 24.31 27.28 2.12 2.4 2.54

0304 (bottom)-2 volcanic breccia 0.67 2.66 2.64 2.83 6.63 26.69 22.69 2.12

0304 (bottom)-3 volcanic breccia 0.67 2.66 2.64 2.83 6.63 26.69 17.77 1.97

0304 (bottom)-4 volcanic breccia 0.67 2.66 2.64 2.83 6.63 26.69 44.33 3.41

0304 (top)-1 volcanic breccia 65.8-73.0 0.48 2.61 2.6 2.84 8.54 14.6 17.64 11.78 1.83 1.83 1.53 37.28 2.37

0304 (top)-2 volcanic breccia 0.48 2.61 2.6 2.84 8.54 14.6 18.81

0304 (top)-3 volcanic breccia 0.48 2.61 2.6 2.84 8.54 14.6 11.42

0304 (top)-4 volcanic breccia 0.48 2.61 2.6 2.84 8.54 14.6 4.89

1203 (top)-1 Tuff 0.43 2.61 2.6 2.76 5.84 19.14 61.04

1203 (top)-2 Tuff 0.43 2.61 2.6 2.76 5.84 19.14 14.67

1203 (top)-3 Tuff 0.43 2.61 2.6 2.76 5.84 19.14 51.88

1203 (top)-4 Tuff 0.43 2.61 2.6 2.76 5.84 19.14 52.06

1203 (top)-5 Tuff 0.43 2.61 2.6 2.76 5.84 19.14 25.2

0806 (top)-1 Tuff 0.57 2.58 2.57 2.91 11.84 12.35 49.42

0806 (top)-2 Tuff 0.57 2.58 2.57 2.91 11.84 12.35 43.05

0806 (top)-3 Tuff 0.57 2.58 2.57 2.91 11.84 12.35 9.08

0806 (top)-4 Tuff 0.57 2.58 2.57 2.91 11.84 12.35 66.08

0806 (top)-5 Tuff 0.57 2.58 2.57 2.91 11.84 12.35 35.29

0806 (top)-6 Tuff 0.57 2.58 2.57 2.91 11.84 12.35 62.18

Note  testing results are data of samples in natural moisture regime.

80.8-86.3 44.18 2.42 2.42 5.37 39.57

65.3-67.8 40.97 3.17 3.17 11.89 31.14

33.19 3.92

55.34

53.1

6.57

5.85 9.37 35.64

9.18

0806 (bottom)-1 Tuff

420.3-423.5

0.16 2.68 2.68 2.83 5.45 7.85
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16.2  Mining Method 

 The Joint Venture is considering shrinkage and sublevel stoping method to mine the deposit.  These two methods 

are well suited for the Dadi deposit allowing for maximum extraction with minimum dilution.  However, the results 

of the rock mechanic test suggest that the rock quality of both the hanging wall and footwall is poor, which given 

the mining method could result in excessive dilution unless the miners under break their blast and scale to the 

contact. 

 

16.2.1    Shrinkage Stope Mining 

In this method, the ore is excavated in horizontal slices, starting at the bottom of the stope (cavity created during 

the mining of the ore).  As mining progresses upward some of the ore is drawn out of the stope by chutes located 

at the bottom of the stope into waiting ore cares to be delivered to the processing plant.  Some of the ore is left in 

the stope to provide support for the walls of the stope and to provide a working platform for the miners to stand 

while drilling (Figure 16-1).  

 

The blasted ore swells in volume by about 70%; therefore, 30 to 40% of the ore must be drawn off continuously to 

keep the optimum working distance between the back (top of the stope) and the blasted ore working platform.  

When the stope has reached it maximum designed height, drilling and blasting is stopped and the remaining ore in 

the stope is drawn out through the chutes at the bottom of the stope into ore cars to be sent to the processing 

plant. 

 

Small ore bodies can be mined as a complete shrinkage stope, but larger ore bodies usually are divided into a 

series of individual stope with intermediate pillars that stabilize the hanging wall.  Typically, when mining has 

completed the pillars are extracted.  The remaining cavity is referred to as an open stope and is either left 

unsupported or the cavity is backfilled with a mixture of cement and tailings from the mill. 

 

Since shrinkage stoping is designed for small steeply dipping ore bodies, the mining rate is lower than the larger 

underground mechanical mining methods.  Typically one to five tonnes per man-shift are reported; however, with 

an experienced crew and favourable deposit geometry the mining rate can rise dramatically to 10 to 15 tonnes per 

man-shift.  

 

16.2.2     Sublevel Stoping (aka Blasthole Stoping) 

Sublevel stoping is a mining method in which ore is extracted and the stope is left empty (Figure 16-2).  The 

sublevel stoping method only applies to vertical or steeply dipping ore bodies.  To prevent the stop wall from 

collapsing, large ore bodies normally are divided into two or more separate stopes.  Between the stope, the ore is 
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not mined; instead, it is left in place to serve as the support for the hangingwall.  These pillars can be designed as 

both vertical and horizontal separations.  In some case, the pillars can be recovered either partially or fully. 

Normally the pillar recovery takes place during the final stages of the mining operation when the eventual collapse 

of the surrounding rick no longer poses a hazard to the miners.  In sublevel stoping the mining is accomplished 

from levels at predetermined vertical intervals.  Sublevels may be developed between the main levels, and the ore 

is drilled and blasted from drifts on the sub levels.  The ore broken in large vertical slices falls to the bottom of the 

empty stope, where it can be drawn down through chutes to waiting ore cars and taken to the processing plant. 

 

When ring drilling is being used as proposed by the Joint Venture the entire cross section of stope is drilled with 

holes that radiate from a drilling drift.  The drilling pattern is matched to the shape of the ore body and the 

location of the drift.   The pattern may consist of holes arranged as part of a circle or as a complete circle.  In 

narrow ore bodies, parallel holes or holes in a fan-shaped patter may be feasible and may be preferable to ring 

pattern. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 16-1: Shrinkage Stoping 
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Figure 16-2: Sublevel Stoping (aka Blasthole Stoping) 

 

16.3  Mine Plan Design 

A preliminary mine plan incorporates, but is not restricted to, the following technical information which is 

discussed at length in this report: 

Geologic and Mineralogic (Section 7)  Reserve and Resource (Section 15) 

Deposit Modeling (Section 24)   Economic Modeling (Section 22). 

 

 Mine haulage will be by hand trammed-track haulage.  The main haulage level is on the 1384 Level (Figure 9-7 

through 9-12).  Ore mine above the haulage level will be trammed to ore chutes and dropped to the main haulage 

level.  Ore mined below the main haulage level will be trammed from the working headings to the internal shaft 

and hoisted to the main haulage level and trammed to the mill.  Ore mined on the sub-level will be trammed to ore 

chutes for delivery to the next lower shaft access level and hoisted the main haulage level and hand trammed to 

the mill.   
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1294 Level 

1194 Level 

1094 Level 

1384 Main Haulage Level 

14 84 Level 

To Processing Plant Site 
  (See Photo --- below) 

Internal Shaft to 
Access Lower 

 

Figure 16-3: PD2 Deposit Mine Plan 
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Figure 16-4: PD1 Deposit Mine  
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17 RECOVERY METHOD 
 
Please refer to Item 13 Mineral Processing and Metallurgical Testing.  The preliminary metallurgical studies were 
carried out by the Mineral Laboratory Institute in Inner Mongolia Autonomous Region.  The following  presents 
their preliminary flow sheet for the Dada mine. 
 
 
The Joint Venture was responsible for collecting four representative “run of mine” ore samples from the PD-2 
deposit.  The samples comprise composite channel samples taken across the ore zone exposed in the various 
crosscuts through the deposit.  Several samples were selected for petrographic analysis prior to processing 
analysis. 
  
The “run of mine” head grade is reported to be 1.50% lead and 1.78% zinc, and 163.9-gpt silver. 
 
 
 

 
 

Figure --- Preliminary Flow Sheet Design for the Dadi mine 
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18 PROJECT INFRASTRUCTURE 
 
The Joint Venture is proceeding on its path to production.  The engineering and design-build drawings for a 
1,000tpd mine and processing plant is under final review.  An all-weather gravel road has been constructed to the 
plant.   The site for the office facilities has been cleared and is under construction.   The site for the processing 
plant is being cleared.  The waste rock dump is being prepared.  A new 400KVA power line has been installed and a 
250KVA sub-station for the mine has been installed.   The tailing pond design and engineering has been completed.      

 
 

 
 
 
 
 

Photo 18-1: Panorama view of the plant and office facilities under construction 
(Looking Westerly) 

 
 
 

       
 
 
 
 

 

New 400 KVA Power Line  

Office and Processing Plant Site 

Tailings Pond 

  

   
   

   
        

  
  

 

250 KVA Sub-Station 

             Photo 18-2: Panoramic View Looking Easterly 
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                   Photo 18-3: Portal Preparation for Main         

 Haulage Level to the Processing Plant 
 

 
 
                 Photo 18-5: Office Facilities under Construction 
 
 

Photo 18-4: Panoramic View of the Plant Site     
  
 
 
 
 

       

See 
Photo 18-3 

     

 Office Facilities Under Construction 
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Figure 18-6: Tailings Pond Location 
 

  
 
 19  MARKET STUDIES AND CONTRACTS 
 
There have been no market studies undertaken. Contracts for the sale of the concentrate are currently being 
negotiated through the contact of Gansu Shengda Group Ltd. (“Shengda”), the majority partner in the Joint 
Venture, while the terms of the smelter schedule are confidential, the focus will clearly be on the quality and 
quantity of the concentrate and the various penalties involved. 
 
No further comment can be made at this time. 
 

 20 ENVIRONMENTAL STUDIES, PERMITTING AND SOCIAL OR COMMUNITY 
IMPACT 
 
20.1 Preliminary Environmental Assessment 
The Preliminary Environment Assessment process has commenced.  The Joint Venture has a team of 
environmental specialists developing and refining their environment protection and remediation plan for the Dadi 
mine.  The team is drawing on international expertise to search for recycling and reusing approaches of chemical 
elements in ore dressing, to transfer wastes into useful materials.  

Tailings Pond 

Tailings Pond 
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The following are the major challenges that have the greatest potential impact on the project during and after the 
mine has shut down: 
 
Environmental Challenges 
 

• Ground Water:  
 Locally the water table could be affected by the mining operation resulting in a change in the natural 
 hydrological conditions in  this area;  

• Acid Mine Water Drainage: 
 Dadi Mine deposits are acid-generating, potential for negative impact on the ground water; 

• Waste Rock Dumps: 
The host rocks contain disseminated sulphide minerals which when exposed to the natural elements have 
the potential to generate acid; 

• Visual Impacts: 
 The establishment of the surface infrastructure facilities for the mine will locally disturb the natural 
 scenery; and  

• Vegetation Impacts: 
The challenges above individually or collectively may negatively impact on the vegetation of the mine 
area. 
 

Mitigating Measure: 
 

• Ground Water: 
Ground water-monitoring wells have been drilled to monitor the ongoing effects that the mine will have 
on the water table;  

• Acid Mine Drainage: 
 While the mine is in production, all of the mine water will be captured, stored in sumps underground and 
 used for drilling; after the mine has closed the mine water will be neutralized with lime before discharge. 

• Waste Rock Dumps:  
Waste rock will be stored on a clay lined pad to prevent leach aid from entering the local aquifer; any 
potential acid water drainage from the dumps will be neutralized before discharging or potentially 
recycled for industrial uses in the processing plant; after the mine closes the leach aid will be neutralized 
prior to  discharge. 

• Tailing Pond Impacts: 
 Tailing management protocols are being established; any effluent will be limed prior to discharge or 
 recycling; and  

• Visual Impact: 
 Planting will create a visual screen, reduce the noise level, clean the air in an attempt to create a green 
 mine environment.  
 
20.2  Permitting 
During the surface and underground exploration and development phases of the project, the Company applied for 
and has been granted all the required permits. 
 
The Joint Venture reports that all of the technical report have been or are in the process of being prepared to 
support the required permit applications to bring the Dadi mine into production. All of the reports will be finalized 
as part of the feasibility study. 
 
The initial response from the Chinese Government to the Project is supportive and the need for jobs and economic 
development in the region is great. 
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Given the history of governmental support for the Dadi mine project, the Company believes that granting o 
 

20.3  Social or Community Impact  
The region surrounding the mine is agricultural—livestock grazing on the mountain slopes and traditional crop 
farming on the floor of the local river valley. 
 
Information meetings have been held with the local residences to explain the project and any potential 
environment challenges the mine may have and any potential impacts they would have on the agriculture and the 
farmers in the region. 
 
Further meetings are planned.  Southampton would suggest that a short underground tour of the PD2 Adit might 
relieve some of the fears the farmers may have. 
 
ITEM 21: CAPITIAL AND OPERATING COSTS 
 
The Capital and Operating Costs are China-based costs delivered to Inner Mongolia and converted to $US. 
 
The capital costs for the Dadi Mine are based on a 1,000 tonne per day underground shrinkage stope operation 
with processing of the ore by an industry-standard floatation plant. 

 
21.1 Capital Costs 
The Joint Venture estimates the capital cost for the mill have been estimated at US $13.0 million landed Dadi 
Property, Inner Mongolia, PRC as per the attached cost estimate. Southampton has reviewed the budget and 
based on working in China for three years the cost appear to be reasonable; however the costs will be refined 
during Feasibility. 
 
21.2 Operating Costs 
The underground development during the exploration phase of the program was carried out under contract to 
Wenzhou Mining Engineering Co. Ltd., which had its base of operations at No. 25 Building, Oriental Mansion, 
Liming West Road, Wenzhou, Zhejiang, China.  The contract called for nominal two metre by two metre 
underground openings; however, in most cases the openings are slight larger.  Southampton inspected the work 
completed under the contract and found the workplace was safe, clean and professionally completed. 
 
The Joint Venture intends to call for tenders for the underground development in Q-3 with commencement of 
work in Q-4, 2011.  The Joint Venture anticipates the contract cost for mining to be US$ 7.00 tonne of ore 
delivered to the mill.  Milling cost is estimated to be $US 3.00 and G&A has been estimated at $1.50 for an 
aggregate total of US$ 11.50 per tonne as summarized below: 
 

Operating Costs:   
Mining US$ 7.00 

   Milling  US$ 3.00 
   G&A US$ 1.50 
   TOTAL  US$ 11.50 
 

Based on discussions with management and having the advantage of experience in China the operating cost are 
reasonable for the Prefeasibilty Study Stage.  
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ITEM 22:  ECONOMIC ANALYSIS 
 
The foundation of the economic analysis of the Dadi mine are the mineral resources which were estimated based 
on the geological, mining and metallurgic data on the Property.  The Economic analysis only considers the 
measured and indicated resources and does not include the inferred resource in any of the pro-forma cash flow 
projects.  
 
Two base cases were established for the economic analysis one using a 1gpt Ag Cut-Off and one using a 40gpt Ag 
Cut-Off. The base metal credits were considered in the cash flows but were not considered when determining the 
cut-off. The net result is the gross value at the various cut-off grades for silver will be higher based on the base 
metal contribution. 
 
Typically developing two base cases is not done; however, in China one of the main drivers for any project is 
employment and longevity of a project.  Establishing two base cases with different “life of mine” provides 
management with the ability to select the base case which best suits their objects; both cases are robust. 
 
The following table summarized the assumptions and variables used in the economic analysis. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(Intentionally left blank) 
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Resources:
Cut-off Grade ( 1gpt Silver) Tonnes Silver (gpt) Lead (%) Zinc (%)
Measured and Indicated 2,732,500             192.76 1.94 2.81
Inferred 2,446,800             133.18 1.31 2 53

Cut-off Grade (40gpt Silver)
Measured and Indicated 1,856,900             276.29 2.74 3 25
Inferred 1,173,400             263.89 3.01 3.66

Capital Cost of 1,000 tonnes per day $13,000,000
floatation plant

Operating Costs perTonne of Ore

Mining  Method (Shrinkage Stoping) 7.00$                               
Milling  (crush, grind and floatation) 3.00$                               
General and Administration 1.50$                               

Total cost per tonne of ore 11.50$                             

Mining Method : Shrinkage Stoping 

Daily Production Rate (tonnes of ore): 1,000

Annual Production Rate (tonnes of ore): 300,000

Dilution: 20%, 25% and 30%

Metal Recovery from Floatation Plant:
Lead to Lead Concentrate 90.10%
Zinc to Zonc Concentrate 74.80%
Silver to theLlead Concentrate 40.20%
Silver to the Zinc Concentrate 40.40%

Metal Prices (three year rolling average): 1 year 2 year 3 year

Silver ($/oz) 40.00$                             32 00$                21.00$            
Lead ($/tonne) 2,291.00$                        2,245 00$          1,923.00$      
Zinc ($/tonne) 2,535.00$                        2,465 00$          2,002.00$      

Net Smelter Return (Net revenue to the Company  Based on Typical Industry Smelter Schedule) are 
based on Southampton's best estimate of the long term zinc and lead smelter contracts

Taxes include:
• Corporate taxes of 25% of net income
• Resource tax of 20 RMB per tonne of ore mined

Net Present Values ("NPV") have been calculated at 5%, 8%, 10%, and 15% discount rates. All cash flows 
are discounted from the mid year

Assumptions and Variables for the Cash Flow Model:
(Chinese Costs Converted to $US)
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Lead and zinc prices have stabilized over the 
past 18 months.  The silver price, on the other 
hand, has shown exponential growth rising 
from US$ 5.00 per ounce in 2005 to over US $ 
40.00 per ounce in 2011. 
 
For its base case in the economic analysis, 
Southampton used the 3-year moving average 
for silver ($21.00 per ounce), lead ($1,923.00 
per tonne) and zinc ($2,002 per tonne). 

 
 
 
 
 
 
 
 
 
 
 

 
 

Table 22-2 summarizes the results of 37 different cash flow scenarios generated using various combinations of 
variables to test the economic viability of the Project.  All of the scenarios produced a positive Internal Rate of 
return ranging from 50% to 305%.  
 

 
   
 
 
 
   
 

Figure 22-1: LME Lead Stockpile and Spot 
Price (Jan 2006 to Aug 2011) 

Figure 22-2: Silver Price (1985 to 2011) Figure 22-3: LME Zinc Stockpile and Spot Price 
 (Jan 2006 to Aug 2011) 
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 The economic analysis only considers the measured and indicated resources and does not include the inferred 
resource in any of the pro-forma cash flow projects.  
 
Our base cases used the 3-year moving average, specifically the cash flows presented on page 32 representing 
1gpt Ag cut-off, and a 20% dilution on page 35 representing 40gpt Ag cut-off and a 20% dilution. (Page numbers 
refer to the page number on the Cash Flow in the appendix and in the far right column above). 

 
Detailed cash flows for the two scenarios presented are shown on Table 22-2 and 22-3.   

Table 22-1: Summary Cash Flow Scenarios 

See page 112 

See page 111 
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Table 22-2: Pro-Forma Cash Flows Base Case All Blocks >1gpt Ag Cut-Off         
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Table 22-3: Pro-Forma Cash Flows Base Case 
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Figure 22-4 illustrates how the internal rate of return and the net present value for the two base cases 
(one utilizing a grade of 1gpt Ag cut-off @ 20% dilution and 40gpt Ag cut-off @ 20% dilution) are affected 
by metal price, operating cost and capital cost. 
 
Typically, as the rate of change increases or decreases, a sympathetic change occurs in the internal rate of 
return and the net present value. 
 
In both base cases metal price is the biggest economic driver.  At the 40gpt Ag Cut-off the ratio is almost a 
1:1 ratio.  In the case of the 1gpt Ag cut-off the ratio is almost 2:1.  The operating costs are relative 
passive reflecting very little effect on the internal rate of return or the net present value.  The project is 
modestly sensitive to the capital cost; as the capital cost rise the internal rate of return and the net 
present value decreases.  

 
 

Table 22-4 



SOUTHAMPTON ASSOCIATES INC.             
Consulting Engineers, Geoscientists & Venture Capital Advisors  
 
 

www.southamptonassociates.ca Page 114 
  

Based on the results of the deposit model study, resources estimate and information provided by the Joint 
Venture, Southampton completed a Preliminary Feasibility Study for the Dadi mine as being a 1,000 tonne per day 
underground shrinkage stope mine with processing of the ore by an industry-standard floatation plant and reports 
as follows: 

• Capital Costs: US$ 13,000,000 
• Operating Costs:  Mining US$ 7.00 
   Milling  US$ 3.00 
   G&A US$ 1.50 
   TOTAL  US$ 11.50 
 
• 1gpt Ag Cut-off: 10-year mine life*, 3-year moving average for metal price and 20% dilution 
 Internal Rate of Return (“IRR”) of 123.9% 
 Net Present Value (“NPV”) discounted at 8% is $124.5 million. 
 
• 40gpt Ag Cut-off: 7 year mine life*, 3-year moving average for metal price and 20% dilution 

 Internal Rate of Return (“IRR”) of 175.2% 
 Net Present Value (“NPV”) discounted at 8% is $140.6 million. 
 

   *Does not include any credit for upgrading the inferred resources. 
 
 
Note:  Based on the amount of silver contained in the tailings (approx. 30 gpt), Southampton recommends 
that Silver Dragon investigate the feasibility of adding a small cyanide circuit to the proposed processing 
plant to recover the silver.  At current prices, the tailings contain almost $40/t in silver.   

 
23  ADJACENT PROPERTIES 
 
By definition there are no adjacent properties. 

 
24 OTHER RELEVANT INFORMATON 
 
In 2009, the Joint Venture team was recognized for their work on the Dadi Mine Project at China Mining 2009 and 
received the “Prospector-Explorer of the Year” award.  
 
Model studies are only as good as the data incorporated into the model.  In the case of the Dadi Property the data 
is good; however, given the lenticular nature of the ore zone coupled the steep dip of the deposit and the steep 
angle of the drill holes connecting one mineralized intersection to another is a challenge and subject to the best fit 
tests and the interpretation by the Qualified Person.  
 
Give the qualifiers above Southampton believes the model study of the PD1 and PD2 deposits provided insight into 
the possible genesis, post depositional structural deformation of the deposits  and vector to ore (Figures -1, -2,-
3,and -4). 
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Figure 24-1 clearly shows the orientation 1 and Pd2 Deposits, the underground workings and the 
complexity of the deposits. As for scale the PD1 and PD2 Deposits are approximately 300m apart. 
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Ore shoot averaging 3.78m wide and 200m long, 
averaging 351.87gpt Ag and 7.22% Pb+Zn 
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Figure 24-4: Compilation Model of Dadi Mine 
 

 

 
 

 
Figure 24-4 suggests that a tectonic breccia pipe occurs at the intersection of two faults which, occur on the 
eastern portion of the current PD2 Deposit. As for the sequence of the faulting, the model and the IP suggests that 
the northwesterly trending faults, which are thought to be the conjugate set of the regional northeasterly trending 
F1 structure, are the oldest; followed by a younger set of faults trending northerly.  The intersection to these two 
fault systems created a major zone of brecciation. Mineralizing solutions migrated up the breccia pipe formed at 
the intersection point.  The IP also suggest the existence of a major structure in this area; however the area is 
defined by a dominant low chargeability anomaly.  If this breccia pipe is the source of the mineralization one would 
expect to the area to be characterized by a high chargeability anomaly, which is not the case. However given the 
intense silicification in this area and associated with the PD1 and PD2 deposits, this could have acted as an 
insulator giving rise to a low chargeability anomaly. 
 
 

Ore shoot averaging 3.78m 
wide and 200m long , 
 averaging 351.87gpt Ag and 
7.22% Pb+Zn  
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25  INTERPRETATION AND CONCLUSIONS 
 
The Dadi Mine Property has evolved from a greenfields exploration projects to a Preliminary Feasibility stage 
project in only 6 years.  The Joint Venture project has been results-driven from the onset of their reconnaissance 
work in 2005, including geochemical and geological mapping and trenching which confirmed the presence of 
potentially economic concentrations of silver, lead and zinc on the Property.  During the period from 2006 through 
2007 extensive surface exploration was carried out.  In 2008 further diamond drilling was carried out followed by 
the driving of the 481 metre long PD1 adit to access the PD1 deposit.  In 2009 exploration continued on surface 
and underground completing a further 1476 metre of underground drifting on the PD-1 and the driving of the PD2 
Adit to explore the PD2 deposit from underground. 
 
The various sampling programs undertaken on the Property were carried out by professional geologists and 
technicians employed by the Joint Venture..  The samples were collected under geologic control.  The North China 
Geological Exploration Bureau, a group with recognized expertise in exploration and development, were Silver 
Dragon’s contractor for the different exploration and development programs.    The sampling program was 
designed and directed by Dr. Liu, a Chinese National educated at the University of Cincinnati, USA, and an advisor 
to the Joint Venture. 
 
Based on long and detailed discussions with the Joint Venture management and professional staff it is 
Southampton’s opinion that all of the work completed on the Property has been carried out in a professional and 
workmanlike manner and was carried out in such a way as to minimize potential for sampling bias.  
 
Additionally, Southampton had similar positive discussion regarding the sample preparation and the QA/QC 
controls and found the laboratory well equipped with the most modern North American and European equipment 
which was well maintained by well trained professional staff. The QA/QC controls were well managed. 
 
To date the Joint Venture has excavated 30 trenches, extraction of over 3,000 m3 of overburden-regolith, 
completed 3,869 metres of underground drifting and 10,475 metres of diamond drilling, which resulted in the 
discovery of 10 mineralized zones comprising the PD1 and PD2 zones as well as other mineralized zones on the 
Property. 
 
 
 
The 43-101 compliant resource estimate completed by Southampton for two base cases as follows: 
 

Tonnes Ag (gpt) Pb% Zn %
836,700 184.70 2.19 1.95

1,895,800 196.32 1.83 3.19

Measured + Indicated 2,732,500 192.76 1.94 2.81

2,446,800 133.18 1.59 2.53

Cut-off > 1gpt Ag

Indicated

Inferred

Measured

 
 



SOUTHAMPTON ASSOCIATES INC.             
Consulting Engineers, Geoscientists & Venture Capital Advisors  
 
 

www.southamptonassociates.ca Page 119 
  

Tonnes Ag (gpt) Pb% Zn %
671,811 224.46 2.63 1.99

1,185,080 305.67 2.81 3.97

Measured +Indicated 1,856,900 276.29 2.74 3.25

1,173,400 263.89 3.01 3.66

Cut-off > 40gpt Ag

Inferred

Measured
Indicated

 
  

The cut-off grade was determined solely on the basis of the silver grade; metal equivalents were not used. 
 
 
The foundation of the economic analysis of the Dadi mine are the mineral resources which were estimated based 
on the geological, mining and metallurgic data on the Property. 
 
Two base cases were established for the economic analysis one using a 1gpt Ag Cut-Off and one using a 40gpt Ag 
Cut-Off. The base metal credits were considered in the cash flows but were not considered when determining the 
cut-off. The net result is the gross value at the various cut-off grades for silver will be higher based on the base 
metal contribution. 
 
Typically developing two base cases is not done; however, in China one of the main drivers for any project is 
employment and longevity of a project.  Establishing two base cases with different “life of mine” provides 
management with the ability to select the base case which best suits their objects; both cases are robust. 
 
The PD1 and PD2 deposits are steeply dipping lenticular-in-shape deposits that are aptly suited for shrinkage stope 
mining.  The individual deposits vary in width along strike from less than a meter up to 33 metres.  The hanging 
wall and footwall is locally sheared and care will have to be taken to under-break in these areas to avoid excessive 
dilution. 
 
Based on the results of the model study, resources estimate and information provided by the Company, 
Southampton completed a Preliminary Feasibility Study for the Dadi Mine as being a 1,000 tonne per day 
underground shrinkage stope mine indicating the following: 
 
  

• Capital Costs: US$ 13,000,000 
• Operating Costs:  Mining US$ 7.00 
   Milling  US$ 3.00 
   G&A US$ 1.50 
   TOTAL  US$ 11.50 

 
• 1gpt Ag Cut-off: 10-year mine life*, 3-year moving average for metal price and 20% dilution 
 Internal Rate of Return (“IRR”) of 152% 
 Net Present Value (“NPV”) discounted at 8% is $125 million 
• 40gpt Ag Cut-off: 7 year mine life*, 3-year moving average for metal price and 20% dilution 

 Internal Rate of Return (“IRR”) of 228% 
 Net Present Value (“NPV”) discounted at 8% is $142 million 
 

   *The Pro-Forma Cash Flow projection DO NOT include inferred resources. 
 



SOUTHAMPTON ASSOCIATES INC.             
Consulting Engineers, Geoscientists & Venture Capital Advisors  
 
 

www.southamptonassociates.ca Page 120 
  

The metallic minerals of the PD1 and PD2 deposits consist of zincblende, galena, chalcopyrite, pyrite, argentite and 
small amount of arsenical pyrite; gangue minerals are quartz, carbonate, epidote and chlorite, etc.  The main 
recoverable minerals are lead, zinc and silver, other components are uneconomic.  This material is very amenable 
for a floatation plant.  Lead dominantly occurs as metal sulfide and has good floating characteristics and metal 
recoveries.  The zinc occurs as an oxide and as a sulphide; when zinc oxide is present the ore the zinc recovery rate 
decreases.  The zinc concentration grade is 42.48%, and recovery rate is 74.79% which contains 1,943.48gpt silver 
at a recovery rate of 40.35% and the lead concentrate grade is 66.40%, and the recovery rate is 90.14% and 
contains 2,965.04gpt silver at a recovery rate of 40.19% ---the total recovery rate of silver is 80.54%. 
 
 
Based on the amount of silver contained in the tailings (approx. 30 gpt), Southampton recommends that Silver 
Dragon investigate the feasibility of adding a small cyanide circuit to the proposed processing plant to recover the 
silver.  At current prices, the tailings contain almost $40/t in silver. 
 
The economic analysis of the Dadi Mine shows the Internal Rate of Return to be very robust, ranging from 54% to 
436%.  

 
Our base case used the 3-year moving average representing 1gpt Ag cut-off, and a 20% dilution reported and IRR 
of 152% and at 40gpt Ag cut-off and a 20% dilution reported an IRR of 228%. 
 
Management has entered into confidential discussion with a smelter to take the concentrate.  Discussions are 
being conducted at the highest level and the Company is confident that an agreement will be concluded by the end 
of this year.  Smelters in China, as elsewhere around the world, are desperate for concentrate to feed their 
smelters to meet the rising demand of the market place. 
 
Permitting a mine is a challenge—no less so in China.  During the surface and underground exploration and 
development phases of the project, the Company applied for and has been granted all the required permits.  
 
The Joint Venture reports that all of the technical report have been or are in the process of being prepared to 
support the required permit applications to bring the Dadi mine into production.  The initial response from the 
Government to the Project is supportive and the need for jobs and economic development in the region is great. 

 
Given the history of governmental support for the Dadi mine project, the Company believes that granting of such 
permits will not be unreasonably withheld; however there is no guarantee that such permits will be granted to 
allow the mine to come into production. 
  
Preliminary design-build engineering drawings for the plant including the tailing pond and waste rock dumps have 
been completed.  The Joint Venture has erected a 400 KVA power line to the mine and mill complex and has 
commenced construction of the waste rock pad and the office facilities. 
 
The major risks and uncertainties associated with the Dadi mine are related to the resources, processing and 
permitting. 
 
Resources:  Given the lenticular nature of the mineralized bodies the major risk is the continuity between data 
points both horizontally and vertically.  The grade is vulnerable to dilution especially in areas where the hanging 
wall and footwall are sheared.  In these areas care will have to be taken to under-break the blasts so as to 
minimize dilution.  The Dadi mine resource grade is very high, reporting a measured and inferred resource grade of 
276gpt Ag and 6% combined Pb-Zn.  It is Southampton’s opinion that the high grade of the deposits will reduce the 
risk to the project. 
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Processing: Preliminary metallurgical tests report excellent recoveries; however, a significant amount of silver is 
going into the tailings.  Further work will be required to fine-tune the recoveries. 
 
Permitting: Typically permitting is one of the biggest risks to bring a mine into production.  The Dadi mine project 
has the following advantages: it is a flagship property recognized by the government through the granting 
“Prospector-Explorer of the Year” award to the project.  It is in an economically distressed area.  The mining 
method is a proven and has minimal surface impact.  The mineralogy is inert and the metallurgical process is 
contained and proven.  The controlling Joint Venture partner is one of the largest mining companies in China with 
an excellent performance and safety record.   
 
It is Southampton’s opinion that the Dadi mine will be environmental benign, it will provide stimulus to the area 
providing training and long-term jobs, and the mine will be profitable for the Joint Venture who will be in a 
position to reinvest in other mining projects in the area. 

 
 26 RECOMMENDATIONS 
 
The results of the Preliminary Feasibility study are encouraging.  The Joint Venture has made the decision to 
commence a Feasibility Study on the Dadi mine; Southampton supports this decision. Management identified and 
Southampton concurs that several areas of the Preliminary Feasibility Study require further work to potentially 
realize the returns indicated in the cash flow analysis.  These areas include the following: 

 
• Finalize Mine Plan and Process Design $    310,000 
• Feasibility Study Document  $      75,000        
• Finalize Production Permitting   $   460,000 
• Underground development  $ 2,000,000 
• Land Acquisition   $    780,000 
• Mill Construction    $ 9,375,000 

             TOTAL                  $13,000,000 
 
Management estimates the total cost to commencement of production to be US$ 13,000,000.  Southampton has 
reviewed the proposed work program, permitting and the timeline to production with management; they express 
confidence the scope of work will be completed and the granting of the permits will not be unreasonably withheld.  
Production is scheduled to commence in Q-4, 2012 and management is confidence their ability to secure the 
necessary permits to bring the mine into production. 
 
Southampton supports Joint Venture’s proposed scope of work and believes the cost of such work to be 
reasonable. 
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