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SELECTION OF OPTIMAL DEVELOPMENT SYSTEMS FOR “GOSHA” GOLD
DEPOSIT IN THE REPUBLIC OF AZERBAIJAN

Z.]. Afandiyeva, M. B. Osmanov

Bui6op ahPeKTUBHDLIX CMCTEM PA3PAGOTKM AASI TOLIMHCKOTO 30AOTOPYAHOIO

MecTopoXAeHMs1 (A3epbaiiaskaHcKasl pecrnybAnKa)
3. Ak. DpeHameBa, M. b. OcmaHoB

B 1966 r. Ha TOWMHCKOM 30AOTOPYAHOM MECTOPOXKAEHMM OLIAV MPOBEAEHDI MEPBLIE FEOAOrOPA3BEAOHHBIE PAGOTLI U BLISIBAEHO 6 PyAHDLIX 30H. B mocaeayowme roast
MPOBOAMAMCH AETAALHLIE TEOAOTOPA3BEAOYHbBIE PABOThI, B PE3YALTATE KOTOPLIX BLISIBAEHO U U3y4eHo 17 30H. C 2009 r. MecToposkAeHMe paspabaTbiBAETCsi MEXKAYHAPOAHOM
FOPHOPYAHOM KOMIAHUEN, KOTOpasi AOKa3aAa, 4Yto 30Hbl 13 M 13a SIBASIIOTCS BLICOKOMEPCMEKTUMBHLIMM, C GOrarbiM 30AOTOPYAHLIM OpyAeHeHueM. [poBeAeHHbie
VICCAEAOBAHMsI CUCTEMBI Pa3PABGOTKY MOATBEPAVAM, YTO B YCAOBMSIX [OLIMHCKMX 30AOTOPYAHBIX MECTOPOXKAEHMI TPEBYETCsI MPUMEHEHNE KOHKPETHBIX CUCTEM Pa3paboTKy,
KOTOpbie HauBOAEE MOAHO OTBEYAIOT MPUPOAHLIM M TEXHOrEHHLIM YCAOBMSIM MECTOPOXKAEHMSI. AAsI SKCMAYATALMM MECTOPOXKAEHW OLIAM PACCMOTPEHDI PAsAMYHbLIE
CcUCTEMBI PA3PABOTKM, GOABLIIMHCTBO M3 KOTOPLIX SIBASIOTCSI TPAAMLIVOHHBLIMM, HEKOTOPbIE — HOBbIE. C Y4ETOM BCEX HEOBXOAMMbIX KPUTEPUEB M FOPHOTEXHUUECKMX YCAOBMIA
MpeANaraeTcsl cucrema paspaboTky TOWMHCKOrO MECTOPOXKAEHMSI, MPEANOAAraIoWas CKBKMHBI C OTKPLITLIMY 3a605iMM M OTOOWKY PyAbl TAYGOKMMM LMypamy CBEPXY
BHM3. B cratbe AaHbl pesyAstatbl SWOT-aHaAM3a MPEANOYKEHHON CUCTEMbI pa3paboTky. B HacTosiee Bpemsi paspaboTka ¢ MPUMMEHEHVEM MPEAAOYKEHHOTO criocoba
YK€ HauMHaeTcs. [TPEAAOIKEHHBIE BAPMAHTLI CUCTEMbI Pa3paBoTKM MMEIOT CBOM MPEMMYILECTBA MO CPABHEHMIO C APYrMMM: OHM MOBBOASIOT CIKOHOMMUTbL HAYaAbHLIE
KaruTaAbHbIE 3aTPaThl U MPEAYCMATPUBAIOT CHUKEHME 06bema ropHLIX PaBoT (He TPeByIoT 3arnoAHeHUsl pa3paboTaHHON MycToTbl). [PEAOIKEHHDIE ABTOPaMM BAPUAHTLI
ancTem paspabotky MOWMHCKOrO 30A0TOPYAHOTO MECTOPOXKAEHMST MOTYT ObITh MPUMEHEHDI AASI APYTMX PYAHBIX MECTOPOXKAEHMM A3epOaiiaXkaHa M COCEAHMX pecryBAMK

C AHAAOTUYHLIMU TOPHOTEXHNYECKUMU U FTEOAOTUHECKMMU YCAOBUSIMU.

KatoueBbie croBa: 30A0OTOPYAHOE MECTOPOXKAEHUE; MOA3EMHDLIE paspa6o1'l(u; ropHbie pa6o1'b1; CUCTEMDI pa3p660TKVl; PYAHas1 MUHEPaAU3aLMsl; KarnuTaAbHbIE 3aTparbl.

In 1966, “Gosha” gold mine hosted its first geological exploration works and six ore
zones were found. In subsequent years, scientists carried out detailed exploration
resulting in 17 known and studied zones. Since 2009, international mining company
develops this deposit, and it proved that the areas 13 and 13a are mega-rich with
gold ore mineralization.

Implemented investigation of the development system confirmed that Gosha
gold mine requires concrete development system that can fully meet natural and
technical conditions of the deposit.

We studied different development systems for the development of the deposit
and gave their outcome in the article. Considering the main criterions and factors
necessary for choosing development system, we propose the system “Wells with
open face, breaking of ore by blast holes, from the top to bottom”. Strong and weak
features, opportunities and dangers of the offered development system and the
results of the SWOT analysis one can find in the article.

In comparison with others, the proposed variant of the development system has
the following properties: it allows saving initial economic losses, and it decreases
volume of mining works (filling the developed gaps is not required)

Our proposed options for development systems Goshinsky gold deposit fully
meet the conditions of natural and technological fields and can be applied to other
ore deposits of Azerbaijan and neighboring countries with similar mining and
geological conditions.

Keywords: gold deposit; underground development;
development systems; mineralization; capital expenditures.

mining operations;

“Gosha” gold mine is located in the northeastern part of the
Lesser Caucasus between the rivers Asrikchay, Ahindzhachay and in
the upper stream Gosha-su.

Ore field combines several promising deposits: Goshinsky, Itkyrylansky,
Boyuk-Kishlaksky, Karavellyarsky, Safarlinsky, Perizamanlinsky, Oksyuzlinsky,
Asrikchaysky, Gariblinsky, as well as some other deposits and occurrences.

Among these ore deposits and occurrences Goshinsky gold deposit is the
most promising and has attracted the attention of foreign mining companies.

Ore deposits are represented by industrial veins of various shapes and
sizes. Actually, vein formations are diabase dikes with capacity from 0.1 m to 3
m and a length of over 1 km.

Gold is the primary valuable component of industrial veins; silver and
copper have secondary importance. In northeastern zones of the industrial
veins, in some intervals, there is no gold and in others, it is unevenly distributed.

Ore deposits are characterized by a complex mineral composition. There
are more than 30 minerals in these ore deposits.

Among ore minerals, zones of hydrothermal alterations were found in
gold veins and silicified, it is possible to recall pyrite, chalcopyrite, chalcocite,
barite, koveline, malachite, azurite, and (in rare cases) native gold. Capacity of
the individual zones of hydrothermal altering rocks varies from one to tens of
meters [1].

Material composition and intensity of mineralization in hydrothermally

I ntroduction

altered zones and gold ore veins is very volatile. Numerous intervals that
contain gold reserves of industrial importance are located in range of the same
zone.

In all of hydrothermally altered areas, occurrences of gold, silver and
sulfides are in phenocrysts confined to veins, vein lets or other forms of
congestions. It is also possible to observe ore mineralization in hydrothermally
altered host rocks.

Hypogene minerals spread in the “Gosha” gold deposit are pyrite,
pyrhotite, enargite, chalcopyrite, silver, gold, sphalerite, magnetite, rutile,
anatase, faded ore, cinnabar, en-timonen, realgar, orpiment and chalcocite.

Non-metallic minerals available in Gosha deposit are quartz, calcite; and
the minerals found in the oxidation zones are: malachite, azurite, goethite,
limonite, hydrogoethite, hydrohematite, chalcocite, kovallin, cuprite and
bornite.

The main ore-forming mineral of gold mineralization is pyrite, in some
areas reaching 70 % of the total volume of ore. Copper minerals, mainly of
chalcopyrite, make up 10 to 15 % of the ore. Along with chalcopyrite and pyrite,
there also are rare tiny inclusions of sphalerite in the main ore mass [2].

Identified mineralized zones and auriferous veins contained in these
zones are grouped in two systems of cracks: 1) Early — Northeast; 2) Later —
Northwest.

Cracks in the northeastern region of the Gosha deposits are
overwhelmingly filled with quartz veins, which are rich in gold reserves. In
all mineralized zones, one can find quartz, rarely quartz-carbonate veins, with
thin veins and phenocrysts of pyrite. Power quark lived from 0.2 m to 2.5 m,
and the intensity of the proto from 20 m to 400 m. Conductor character forms a
steep drop from 60° to 90°. Taking into account confinement of the ore deposits
in quartz veins it becomes possible to predict the prospects of the detection of
industrial concentrations of gold present even in the secondary quartzite.

Very significant wives from 700 to 800 m characterize this mineralized
zones and ore bodies. A thickness of ore bodies varies from 15 m to 20 m, and
in some cases, their capacity reaches up to 50 m from 30 m.

Materials and methods

Geological study and research have shown that gold ore deposits require
the use of specific systems development under conditions of Goshinsky deposit.

At present, the stage is characterized by insufficient rates of the
development of ore deposits and of reproduction of the mineral resource base,
with a low probability of discovery and development of new fields.

Therefore, a large number of mining companies strives to maintain
production capacity by selecting and applying the most effective systems for
the development of ore deposits. In this context, increase in the depth of ore
bodies leads to the complicated conditions for mining activities, which entails
a significant increase in the specific capital expenditures. This in turn requires
a search for new ore mining methods.

It is important to use efficient systems for the development of one of the
promising areas of underground mining, ores of average capacity. Economic
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Figure 1. Conceptual model of the useful component amount.
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Figure 2. Kaolin isometric Projection Model.
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criteria for these systems focus on earning maximum profits at minimum costs
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Reserves in the Gosha deposit consist of gold veins with little thickness,
grouped into two sets, which lengthen to each other perpendicularly. In this
research, attention was on one point. The vein consists of the mineralized
quartz — pyrite — caolinite mass, which is located inside the weak mineralized
andezites. Authors developed and prepared conceptual model according to the
amount of ore and a useful component for the mineralized area section of area
number 13 and around 7 and 8 stonlays on the base, which exists according to
the deposit (Fig. 1).

According to the amount of ore and mineral components up model No.
7 to No. 8, mining passages were extrapolated on 15 m. The length of modeled
productive layer reflects the length of productive layer in the crossings of
both mining passages. The coverage of Kaolin model is presented in isometric
projection shown in the Fig. 2.

Authors considered following development systems for exploitation of
gold deposits, which have complex geological and finely kaolin mineralization
[6-8]:

» Wells with open face, top-down or vice versa;

« Top-down cutting and filling;

« Development system based on shrinkage of ore in cleansed space;

« Benched development system along the dip;

» Washing of ore with high pressure water;
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regime, exposing of the staff to the water, sudden technical water

spilling of the ore
Loading, transportation, unloading of the material, Transportation

under high pressured water, controling of water problems,
security of the staff

be exploitated inside the mine, ore loss, not all the area

problem of the wells may be in the caolin situation.
caolined ore is extracted.

lower layer is important.

Labour capacious, ore loss is possible in the columns Carrying out of the works under high gap, boring Few primary

Loss of the collecing suspention, it may not surround Security problems while carrying out of the works Ore

less skill is requierd, less specialized system is required, main equipment is not used effectively the columns, selection of the interval distance of the probability of high scarcity
Not any well is bored in the caolin layer due Development is slower because it has 2 steps, some Access is required for all the horizons, equipment can Carrying out of the test in the ore
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Table 2. Characteristics of the proposed system “Wells with open face, breaking of ore by blast holes, from the top to bottom” SWOT analysis.

Strengths Weaknesses

Expected Expected dangers

High Productivity Impoverishment and ore loss

Small requirements of preparatory drifts Requirement of ensuring of obligue Numerous land developments

entrance

Requires for low skill level Ineffective use of basic equipment

There is no need for the use of
classified systems

Rational flexibility In tracing of ore

High level of capital expenditure

Inside of backfill materials and potential
loss of ore (bottom up)

Diversion of waste (underground)

When
preservation of columns is unintended

Sort backfill material (source) and path
of delivery

in the scheme of the deve lopment of
"top-down" ore loss in columns

Need to choose an intermediate
distance in the lower layers

laying worked out spaces

In kaolin environment "top down" a
problem of deep drilling can appear

Ore. Broken J
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Figure 3. Proposed version of development systems — “Wells with open face, breaking of ore by blast holes, from the top to bottom.”

Results

For Goshinsky gold deposit choosen development system is “Wells with
open face, breaking of ore by blast holes, from the top to bottom” for Goshinsky
gold deposit. Table 2. “Wells with open face, breaking of ore by blast holes, from
the top to bottom”- SWOT analyze has been given.

In Fig. 3, a schematic diagram of the embodiment illustrates field
development system, “Wells with open face, breaking of ore by blast holes,
from the top to bottom.”

The above-stated development system for the ore zones should be
implemented in the following sequence:

1. Preparations of ore drifts. The distance between the developed drifts
depends on the change in vertical position of the zone Ne 13. Intermediate
distance between drifts can be changed based on experience; nevertheless, it
will probably be no more than 5 m. First developed horizons will be based
on the development of the first block. For conducting mining operations
and providing sufficient width for penetration, drilling along the drift should
remove rocks.

2. Downward drilling of deep wells between horizons;

3. Preparation of cutting holes;

4. Loading wells in stages; loading and blasting (usually 2-8 per explosion
of the round);

5. Loading and unloading of exploded materials

6. The circuit design for each horizon provides takeaway materials from
treatment areas from top to bottom. There are also possible options for loading
and unloading at a distance. Alternatively unprocessed materials can be stored
in the treatment areas. During the lower penetration of the treatment areas,
the ore will be fed down. In this case, it will be possible to collect it from the
subsurface. Only with the sole treatment units for cleaning horizons require
loading in the distance.

Columns between the chambers or over drifts (over orts) provide leave
in place.

7. Repeating of the process.

Discussion

Filling of the developed gap is not required in this proposed development
system. Cleaning area progresses downward, trailing spaces that remain
working in the field of cleaning may create a risk to people and equipment. If it
is necessary to keep the columns between cameras and streck over (overlapped)
for the geotechnical reasons, they can be placed in narrower mineralization
zones being with less amount of the useful component.

Our proposed options for development systems Goshinsky gold deposit
fully meet the conditions of natural and technological fields and can be applied
to other ore deposits of Azerbaijan and neighboring countries with similar
mining and geological conditions.
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