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- Geological-genetic model of 

epithermal gold-silver deposit

- The case of an increase in reserves to 

the group of  LS-epithermal deposits

- The case of discovery an IS-

epithermal body for a small budget
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Geological-genetic model of epithermal deposit

Magmatic body of 

acidic-medium composition
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Geological-genetic model of epithermal deposit
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Hg-TI-LI
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Veins

Geological-genetic model of epithermal deposit

(By Hedenquist et al. 2000, modified by Ermolin and Savichev 2018)

Hg-TI-LI
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LS-epithermal    

(Low 

sulphidization)

Au Cu
HS-epithermal 

(High 

sulphidization)

IS-epithermal

(Intermediant sulphidization)
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Where is the vein in the north?

Geological scheme

of the work site

Depth of the upper 

edge of the vein: 

120-150 meters

Vein thickness:

3 meters

Gold grading: 

up to 30 g/t

Where is vein in the north?



3D visualization of geoelectric sections

2D inversion (RMS less than 3% for all sections)

TE and ТM mode (amplitude and phase) from 10 000 Hz to 30 Hz

Tipper: 10 000 – 1 000 Hz
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Veins

N
305 pickets AMT-GVP

360 pickets SRM

Report was completed 35 

days after field work starting

Veins
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3D visualization of geoelectric sections

western vein

eastern vein

eastern

305 pickets AMT-GVP

360 pickets SRM

Report was completed 35 

days after field work starting

N



Rift

Gold deposits 

Quartz veins

Reflection of the rift structure on 

the gravity map
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2013



The method of magnetotelluric 
and magnetovariation sounding 
made it possible to amplify the  

the rift structure

AMT section
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Rift

Reflection of the rift structure on 

the gravity map
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Gold deposits 

(Quartz veins)

20132015
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Measurement 

network

125х250 

meters
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Measurement 

network

500х500 

meters

2015

2016

2013
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Rift



Measurement 

network

125х250 meters
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Measurement 

network

500х500 

meters

2015
2013

2016



- Geological – genetic model of 

epithermal gold-silver deposit

- The case of an increase in reserves to 

the group of  LS-epithermal deposits

- The case of discovery an IS-

epithermal body for a small budget

Presentation plan

15



Map

Section

Purposes:  

- perform research with a 
minimum budget;

- assign the position of drilling 
exploratory wells.
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Depth of the upper 

edge of commercial vein is

170-250 meters

Geological model



• Drafting of technical task :

• The study of a priori information

• The winter stage of work:

- land magnetic exploration; 

- land gravity exploration;

- forecast.

• The summer stage of work:

- AMTS;

- resistivity method and IP.

• Drilling results.
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Stages of work

ɣ1σ1 ɣ2σ2



Land magnetic exploration Land gravity exploration
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The winter stage of work



+4 nT

-4 nT

Network:

5х25 m

SD:

0.7 nT
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The 

reference 

object
nT

Magnetic anomaly map
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Network: 50х50 m

SD: 0.013 mGal

Equipment : CG5, DGPS

mGal

(ILD-2.45 g/cm3)

The 

reference 

object

Bouguer gravity anomaly map
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- Lineament analysis

- 3D inversion (ZondGM3D)

The results of the standard interpretation



The block diagram of a neural network

Formalized geological forecast using machine learning 
methods *

mGal

* More information about the algorithm: GeophysMethod.ru
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Stages of work

• Drafting of technical task :

• The study of a priori 
information

• The winter stage of work:

- land magnetic exploration; 

- land gravity exploration;

- forecast.

• The summer stage of work:

- AMTS;

- resistivity method and IP.

• Drilling results.



The area recommended for drilling

Geoelectric section based on the results 
of inversion of AMT-GVP data

24Recommendations for drilling operations



25Recommendations for drilling operations

Geoelectric section based on the results 
of inversion of AMT-GVP data

The area recommended for drilling



26Recommendations for drilling operations

Geoelectric section based on the results 
of inversion of AMT-GVP data



What unites the cases of real discoveries

in the practice of GM-Service? 
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1 – understanding the model of the deposit 

(development of a physical-geological model);

2 – detailed technical specification 

development must be made by highly 

qualified specialists (geologists and

geophysicists);

3 – freedom of creativity.

Gold deposits 

Quartz veins
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Thanks for 

attention!


