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ABSTRACT 

Results of experimental studies, which have been carried out at one of the gold deposits of Uzbekistan, 

are given and discussed in the article. Sampling data of in-mine (preproduction) drillholes with various 

sampling methods have been compared. 
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INTRODUCTION 

Sampling is a very important stage of the geological exploration works for prospecting, exploration and 

operation of gold deposits, since the main parameters of evaluated deposit (average grades, thickness, 

bulk density) and its other characteristics are determined on the base of sampling that can be used for 

calculation of gold reserves and associated components, designing of mining enterprises and operation of 

the deposits. Ore quality is assessed and volumes of commercial components are determined in them, 

economic ore bodies are delineated and reserves are estimated on the basis of the geological sampling. 

 

MATERIALS AND METHODS 
The authors of the article carried out experimental studies at one of the gold deposits of Uzbekistan to 

determine the reliability of the sampling method in preproduction drillholes used at the mine. ROC-L6 

modified drill rigs have been used for confirmatory drilling, which allow taking sample from every meter 

of the drillhole. Then samples were crushed, reduced to the required subsample and passed to gamma-

activation analysis, and their results were compared with the results of the current sampling method. 

 

RESULTS AND DISCUSSION 
The deposit is classified as gold-quartz commercial-genetic type. It is represented by subconcordant 

stockwork and crosscutting vein-like bodies in Ordovician-Silurian carbonaceous-terrigenous rock mass. 

The terrigenous rocks hosting mineralization are exposed to feldspar-quartz, and in external zones to 

beresite-like alterations. Ore bodies are located near northeastern faults zones and are localized in 

latitudinal zones of subparallel ruptures and shear fractures, and they represent a combination of steep and 

gently dipping quartz veins and veinlet zones, and fit into figures close to a flattened cylinder 

(stockwork). All ore bodies belong to rare-metal-gold ore formation (gold-scheelite-quartz, gold-pyrite-

arsenopyrite-quartz, gold-polysulfide mineral types). The main gold occurrence form is native (free), and 

insignificant part is finely dispersed due to pyrite and arsenopyrite. It is a high quality (purity) gold (860-

960). 

Geological support of the mining operations includes the solution of the current tasks and long-term 

targets. The specifics of the tasks determine the structure of the geological service, which consists of a 

group that supports mining operations and subdivisions of the exploration complex. 

The geological service of the open pit includes the groups of in-mine exploration and sampling, 

processing of assay results and planning, quality control of mining operation and geological 

documentation. 

Samples during in-mine exploration are taken from every 5 m of drilling using a sampler, built-in on 

SBSh-250MN drill rig. The weight of sample should be from 15 to 20 kg. Three-cone rock drilling bit 

reinforced with a hard alloy is used as a rock cutting tool. Drilling chips (cuttings) are carried out from the 
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bottom of the drillhole by compressed air. The maximum size of the drilling chips in the sample is up to 

6-10 mm. 

In the laboratory, the sample was crushed to less than 1mm size and two subsamples with 0.5 kg weight 

each were taken using quartering method. Gold assay is used for each of them in the gamma activation 

laboratory. Two observations were averaged and result is applied as the gold grade in this sample. 

Geological logging of the open pit benches is carried out with their progression to study the mining and 

geological conditions of the operation, to improve the quality of mining, to reduce losses and dilution. 

General geological level plans and a general geological map of the developed part of the deposit are 

produced (annually) on its basis. 

Experimental studies for determination of reliability of the blastholes’ sampling results have been carried 

out at three stages on various levels and walls of the open pit. 

Areas for drilling from 30 to 33 confirmatory drillholes have been selected at each stage of experiment. In 

other words drillhole was drilled with a modified ROC-L6 drill rig next to (0.5 m away) the drillhole 

drilled by SBSh-250MN drill rig. This drill rig ensures the collection of all material from the drilled 

interval into a special aerocyclone, where the original material is thoroughly mixed. 

If sample, according to the current methodology in the mine, is taken from the blastholes from every 5 m 

of drilling into a special sampler (sampling tube), then samples during ROC-L6 drilling were taken from 

each drilled meter. In other words 3 samples are taken from 15-meter drillhole, drilled by SBSh-250MN 

drill rig, and 15 samples from drillholes, drilled by ROC-L6 drill rig. Thus, 270 samples (SBSh-250) and 

1410 samples (ROC-L6) have been taken in total from three experimental blocks. 

The particle size of the sample recovered with ROC-L6 drill rig was to 3-5 mm. Each sample was reduced 

on a splitter, crushed to less than 1 mm fraction and passed to a gamma-activation analysis of the same 

laboratory where samples from SBSh-250MN drillholes were analyzed. 

Ore grade plans have been prepared and compared on the basis of delivered results. The comparison of 

the results of each experiment stage is given in the tables below. 

 

Table No 1. Comparative table of the reserves estimate using different sampling methods (stage 1) 

Parameters  UOM 

Drilling 

and 

blasting 

data 

Control 

sampling data  

Difference  

Absolute Relative 

Overall: 

Block ‘s area  m2 1309,75 1309,75     

Bench height  m 15 15     

Bulk density t/m3 2,6 2,6     

Overall: 

Ore weight  Kt 34,1 34,1 0,0 0,0 

Average grade 

c.u. 

(conditional 

unit) 1,8 1,6 0,2 -11 

Contained metal c.u. 62,066 55,5 -6,566 -10,6 

Including:      

At 2.0 cutoff and above c.u.       

Area  m2 507 338 -169 -33,3 

Ore weight Kt 13,182 8,788 -4,394 -33,3 

Average grade c.u. 2,8 2,8 0 0 

Contained metal c.u. 36,910 24,606 -12,304 -33,3 

Grade 1.0 – 1.99 c.u.      
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Area  m2 507 633,75 +126,8 +25 

Ore weight Kt 13,182 16,478 +3,296 +25 

Average grade c.u. 1,5 1,5 +0 +0 

Contained metal c.u. 19,773 24,716 +4,943 +25 

At 1.0 c.u. cutoff      

Area  m2 1014 971,75 -42,25 -4,16 

Ore weight Kt 26,364 25,266 -1,098 -4,16 

Average grade c.u. 2,2 2,0 -0,2 -9,1 

Contained metal c.u. 55,683 50,532 -5,151 -9,3 

Grade 0.5 – 0.99 c.u.      

Area  m2 295,75 338 +42,25 +14,3 

Ore weight Kt 7,690 8,788 +1,076 +14,28 

Average grade c.u. 0,7 0,7 0,0 0,0 

Contained metal c.u. 5,383 6,152 +0,769 14,3 

 

 

 

Table 2. Comparative table of the reserves estimate using different sampling methods (stage 2) 

Parameters UOM 

Drilling 

and 

blasting 

data 

Control 

sampling data 

Difference 

Absolute Relative 

Ore in the block  t 28080,0 28080,0 0,0  

Average grade c.u. 1,7 3,4 -1,7 -100 

Contained metal  c.u. 47,74 95,472 -47,73 -100 

Including:      

At 2.0 c.u. cutoff       

Area  m2 216,0 684,0 -468,0 -216,7 

Ore weight t 5616,0 17784,0 -12168,0 -216,7 

Average grade c.u. 3,1 4,50 -1,4 -45,16 

Contained metal c.u. 17,41 80,028 -62,61 -359,66 

Grade 1.0 – 1.99 c.u.      

Area  m2 792,0 396,0 +396,0 +50,0 

Ore weight t 20592,0 10296,0 +10296,0 +50,0 

Average grade c.u. 1,4 1,50 +0,1 +7,14 

Contained metal c.u. 28,83 15,444 +13,38 +46,44 

At 1.0 c.u. cutoff  (balance)       

Area  m2 1008,0 1080,0 +72 +6,7 

Ore weight t 26208,0 28080,0 -1872,0 -7,1 

Average grade c.u. 1,76 3,40 -1,64 -93,2 

Contained metal c.u. 46,239 95,472 -49,23 -106,47 

Grade 0.5 – 0.99 c.u.      
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Area  m2 72,0 -   

Ore weight t 1872,0 -   

Average grade c.u. 0,80 -   

Contained metal c.u. 1,498 -   

 

Table 3. Comparative table of the reserves estimate using different sampling methods (stage 3) 

Parameters UOM 

Drilling 

and 

blasting 

data 

Control sampling 

data 

Difference 

Absolute Relative 

Ore in the block  t 24460,86 24460,86 0,0  

Average grade c.u. 2,59 3,63 -1,04 -40,2 

Contained metal c.u. 63,271 88,711 -25,44 -40,2 

Including:      

At 2.0 c.u. cutoff       

Area  m2 658,6 721,28 -626,6 -9,5 

Ore weight t 17122,6 18753,3 -1630,7 -9,5 

Average grade c.u. 3,1 4,3 -1,2 -1,2 

Contained metal c.u. 53,08 80,639 -27,559 -51,9 

Grade 1.0 – 1.99 c.u.      

Area  m2 250,88 188,16 +62,72 +25 

Ore weight t 6522,9 4892,2 +1630,7 +25 

Average grade c.u. 1,50 1,5 0,0 0,0 

Contained metal c.u. 9,784 7,338 +2,446 +25 

At 1.0 c.u. cutoff  (balance)       

Area  m2 909,48 909,48 0,0 0,0 

Ore weight t 23645,5 23645,5 0,0 0,0 

Average grade c.u. 2,66 3,72 -1,06 -39,9 

Contained metal c.u. 62,864 87,977 -25,113 -39,9 

Grade 0.5 – 0.99 c.u.      

Area  m2 31,36 31,36 0,0 0,0 

Ore weight t 815,36 815,36 0,0 0,0 

Average grade c.u. 0,50 0,90 -0,4 -80,0 

Contained metal c.u. 0,407 0,734 -0,327 80,3 
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Conclusion 
The following conclusions are made on the basis of three stages results of experimental studies carried out 

in selected experimental areas:  

 

1. Reliability of the control sampling results is guaranteed by: 

      a) taking of a great number of samples (a total of 1410 control samples) as compared to ordinary 

samples (a total of 270 samples); 

      b) Processing and reduction of the entire volume of drilling material with precise reference to a 

specific interval of the drillhole; 

      c) Using of standard method of sampling and processing of chips samples, and drilling with a 

modified, modern drill rig. 

2. Significant discrepancies in ordinary and control sampling results have been disclosed in all three 

stages of experimental studies. 

3. The significant discrepancies between boundaries of ores with different quality and average grades 

that have been disclosed within experimental studies, demonstrates a failure of adopted blastholes’ 

sampling system in the mine with five meter interval and taking a sample into a sampling tube 

mounted on the drill rig. 

4. On the basis of the above results it should be noted, that the samples taken at the mine’s operation 

stage, are not representative, and accordingly sampling results are subject to significant systemic and 

random errors. 

5. Appropriate recommendations, based on the results of the experimental works, were given on 

changing of the existing methodology of sampling and processing of samples from preproduction 

drillholes of this mine. 
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