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Abstract
Relevance. Due to the depletion of near-surface deposits with rich ores, the problem of developing methods for ex-
ploration and evaluation of poor ores has become urgent for the involvement of off-balance deposits in exploitation.
Research based on the paradigm of “discrete” as a promising scientific direction against the “continuous” type of
mineralization used in practice.
The objective is to identify characteristics of the block organization of mineralization based on fractality.
Research object - Jerooy stockwork gold-quartz deposit (Kyrgyz Republic).
Methodology and techniques — measuring fractality using the cell method; measuring the discreteness of hierarchical
taxa; mosaic block size and distribution of core blocks, mineralization periphery and barren blocks. Methods: mea-
suring discrete subsystem blocks; measuring mosaicity using the exploration model of operational exploration of a
stockwork fragment measuring 220 x 80-100 m x 100-180 m, exploration drillhole network 20 x 20 m; 66 boreholes
> 6000 core samples. Geostatistical, gold distribution, graphical and analytical methods for measuring blocks.
Scientific hypothesis. Mineralization is represented by a self-similar hierarchy of discrete subsystems (by dimension
Nx 1000 m; x 100 m; x 10 m; x 0.01 m), consisting of equivalent mosaic structures in discrete subsystems, which is a
regular block organization of mineralization.
Results, scientific novelty. Formation, distribution and placement of blocks: mineralization cores, transition zones
and barren zones have a self-similar identical in distribution and distribution of blocks in subsystems — a regularity of
discrete subsystems; suitable for substantiation of new approaches to the methodology of exploration and evaluation

of gold ore deposits.

Keywords: Discreteness, mosaicity of mineralization blocks; fractality; core, periphery and barren blocks.

Introduction

Relevance. The depletion of near-surface deposits with
rich ores actualizes the need to develop methods for explo-
ration and evaluation of poor ores for their involvement in
exploitation based on the fractal regularity of the organiza-
tion of the geo-environment and mineralization - a study of
the paradigm of “discrete” mineralization versus “continu-
ous”. Justification of methods and approaches to new quality
of mineralization evaluation and exploration, primarily for
poor ores.

Literature review. The theory of open self-organizing
systems — non-linear geodynamics and synergetics are as-
sociated with the studies of: I. Prigogine, S. P. Kurdyumov,
G. Haken, A. A. Samara, G. G. Malinetsky, B. Mandelbrot;
the block-hierarchical structure of ores was studied by
M. A. Sadovsky, V. V. Piotrovsky, V. I. Ulamoyv, S. V. Goldin,
G. G. Kocheryan, P. V. Makarov, V. N. Rodionov and others.
To the fractality of mineralization are devoted the works of
P. M. Goryainov, A. M. Pavlov, V. I. Snetkov, D. L. Turcotte,
V. A. Filonyuk and many others.

The purpose of the work is to establish parameters of mo-
saicity of block organization of mineralization in discrete sub-
systems of the hierarchy of self-similarity.

Tasks. Mosaicity; characteristics of mosaicity, distribu-
tion; influence of mosaicity on technology, geotechnics and
geotechnology of development of block organization of min-
eralization.

The object of study. Stockwork ore bodies of the Jerooy
gold-quartz deposit (Kyrgyz Republic).

Methodology. “The new concepts of the structural state
of the geological environment are based on the priority of the
“discrete over the continuous”. Individual components of the
geological environment (the spatial distribution of gold in the
ore bodies of gold deposits, the distribution of the intensity of
manifestations of fault tectonics and fracturing in rock massifs
and the structure of shear zones, etc.) have a complex, regu-
lar, intermittent nature. The most characteristic properties of
the geological environment also include the hierarchy of all its
components. Hierarchical levels (hierarchical system of levels)
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are systemic formations in which discrete elements of the next
higher scale level act as objects considered as systems at the
previous scale level. This is the main element of the structural
organization of the feature space of the geological environment
as a spatially ordered set of elements that impart stability and
taxonomic certainty to it due to the geometrically formalized
order of the spatial inclusion of discrete elements of different
scales into each other” [1].

Identification of characteristic properties of the geological
environment by hierarchical components, forming discrete el-
ements including self-similar subsystems and creating ordered
taxonomic systems of geometric order. Establishment of param-
eters of structural matrices, controlling the discreteness of min-
eralization for identification and accounting of the complexity of
the internal structure of industrial ores, regularities at local scale
levels of the structural organization of contours and concentra-
tions of mineralization — ore body, block, lens, nest [1].

Methods. Measurement of blocks and mosaicity using
the exploration model of operational exploration of a stock-
work fragment measuring 220 x 80-100 m x 100-180 m, ex-
ploration network of drill holes 20 x 20 m; 66 holes: > 6000
core samples. Geostatistics, gold distribution, graphical and
analytical methods of block measurement. Identified discrete
subsystems of mineralization mosaicity by the main discrete

subsystems N x 1000 m ... X 100 m ... X 10 m x 0.01 m.

The object of study and structural-kinematic prerequi-
sites for ore localization

The main fault structure of the deposit is the Ichkeli-
tau-Susamyr regional paired fault (ISF), the northern seam of
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Figure 1. Geological map of the Jerooy deposit, scale 1
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which is represented by the southern boundary of intensive
gold-quartz mineralization [3]. The ore cluster and the deposit
have a close spatial connection and are determined by the local
dome structure of the Chichkan-Kolbinsky batholith [4].

In the immediate vicinity of the Severo-Ichkelitau fault
deposit, the most important deep structure of the region with
an ancient origin and a long history of development (before
the Quaternary) changes direction from NW to sublatitudinal,
making a significant bend, fig. 1 (bend of the fault to the south
of the figure).

During the pre-ore stage, a tectonic environment arose
near this bend that was favorable for the formation of sub-par-
allel fault delaminations in the form of chains of sinuous rup-
ture cracks, which, in combination with the feathering cracks of
the north-western (NW), submeridional (SM) and north-east-
ern (NE) directions, formed a weakened zone, which subse-
quently localized mineralization and predetermined the struc-
ture of the ore zone as a whole, the morphology of individual
ore bodies. In addition to the general deformation of the bend,
many accompanying factors influenced the formation of the
most complex in outline weakened sections of the zone, which
later manifested themselves as ore bodies, such as local stresses
along large meridional faults filled with dikes, different elastic-
ity of rocks, etc., fig. 1.

The occurrence of geotechnical conditions of tension is as-
sociated with the arcuate shape: “tensile structures in plan of-
ten have arcuate outlines” [5]. “In the theoretically most com-
plete version, the separation of a block from the main massif
and its movement to the side with reduced resistance is accom-
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110 000 [2]: 7 — Quaternary sediments; 2 — Andesite porphyry tuffs (O, ,); 3 — Do-

lomites, quartz-mica schists, sandstones (Rar); Igneous complex {C,-0O,): 4 — Diabase porphyry dikes (a), spessartites (6); 5 — Quartz porphyry
dikes (a) and plagioporphyries (6); 6 — Aplite veins; 7 — Quartz diorites; 8 — Faults; Ore bodies: 9 — with an Au content of over 1 ppm; 70 — Ore

bodies with an Au content of over 2 ppm

PucyHok 1. Neonornyeckasn cxema mectopoxaeHus xepyn, macwtab 1 : 10 000 [2]: 7 — yeTBEpPTUYHbIE OTNOXEHWS; 2 — Tydbl aHAE3UTOBbIX
nopcpmpos (O, ,); 3 — [OMOMUTLI, KBapLEBO-CMIOANCTbIE CRaHubl, necyaHunkmn (Rar); marmartudeckuii komnnekc (€, —0,): 4 — paiku AnabasoBbix
nopdupos (a), cneccaptuToB (6); 5 — Aanku kBapLEeBbIX NOPUPUTOB (&) 1 nnarnonopgupos (6); 6 — Xunbl annUToB; 7 — KBapLieBble ANOPUTHI;
8 — pasnowmbl; pyaHble Tena: 9 — ¢ cogepxaHvem Au cebiwe 1 1/T; 70 — pyaHble Tena ¢ cogepXaHunem Au cBbiwe 2 r/T
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modated by the formation of a round-spherical or cylindrical
surface along which stresses will be distributed in accordance
with J. Anderson’s rule regarding the kinematics of differently
oriented shears; in plan, this rounded surface will look like an
arc, at the apex of which tension is concentrated, and on the
flanks, shears may also form...” [5].

According to the material composition, the ores of the Je-
rooy deposit belong to a single industrial type — quartz-gold
ore poor sulphide. The number of sulphides does not exceed
1%. According to geological data, the ore bodies are represent-
ed by quartz veins, veinlets in altered enclosing granodiorite.
The main ore component — gold - is distributed in the ore
quartz in the form of tiny disseminations. Therefore, the metal
content in the ores, as a rule, is directly proportional to the
degree of silicification. In the central highly silicified areas of
the ore bodies and in the quartz cores, the gold content usually
fluctuates from 5 to 30 ppm, very rarely reaching 50-100 ppm.
In the weakly silicified peripheral areas of the ore bodies, it
decreases to 1-5 ppm, and the ore bodies themselves are sur-
rounded by a wide halo of weak silicification with a gold con-
tent of up to 1 ppm [3].

Review of methodology and theoretical background

The dimension of blocks by the distance between fracture
zones and faults is estimated using the Oparin, Kurleni for-
mula, according to the “statistical characteristic of the average
distances between fracture zones separating structural blocks
from each other - a stable relationship between the values of
crack opening and the diameters of the block separated by
them in the structural hierarchy of rock massifs [6]:

3, ”
pA(S):X’i:()lO , (1)

where 5, - average “opening” of cracks (distance between their
edges), A, - the diameter of the blocks of the i-th hierarchical
level, and the coefficient ® most often falls for any i in the in-
terval 1/2-2,1.e.©1(1/2 - 2) [4, 6].

Including, based on dozens of developed formulas of hi-
erarchical discrete series of blockiness, for example: G. G. Ko-
charyan and A. A. Spivak [7], with reference to the results of
studies by M. A. Sadovsky [8, 9] and V. V. Piotrovsky [10], give
a relationship that determines the corresponding size of the
block L in the hierarchy of scales:

(3—6)10(”’_21 l), s n=(2k-1),
)

(1-2)1 0[ ”‘21 lj, st n=2k.

Here k is an integer ranging from 1 to 9; L, is the charac-
teristic size of a block of order #n, measured in kilometers. In
this formula, the highest order of the hierarchy is 18 for k = 9
and leads to block sizes L , = (10 - 20) - 10’ km, characteristic
of lithospheric plates. The minimum block scale for n = 1 and
k =1leads to L, = 3-6 cm (the next block in the hierarchy,
L, =10 - 20 cm, is obtained for k = 1 and n = 2k = 2), etc.

Fractal dimension shows the measure of self-similarity in
the studied hierarchical set and the degree of complexity of the
structure. The measure of similarity is estimated by the range
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of scales, where each subsystem fulfills a homogeneous power
law, and the relative degree of complexity is determined by the
absolute value of the fractal dimension. 1, 11, 12].

Discreteness

By fractal and block organization of mineralization sys-
tems is meant the development of ore systems at different scale
levels or regularly manifested characteristics of mineralization
blocks.

Block-hierarchical structure of rocks, massifs of the con-
cept of M. A. Sadovsky: “The key role is given to the linear co-
efficient of nesting of geoblocks of adjacent hierarchical levels”
[6, 13]. Statistical characteristics of average distances between
cracks separating structural blocks from each other to the
diameters of these blocks are defined as a nonlinear process
of mineralization. Mathematical development and detailing
are determined by fractality, discreteness of block distribu-
tion and mineralization, mosaic invariance of ore and barren
blocks [1, 14-19].

Blockiness

It is precisely the block hierarchical structure of defor-
mable solids and environments (which has already been ac-
tually substantiated by the experimental data accumulated
to date, which will be demonstrated in the course of the pre-
sentation) that is also evidence that there is no fundamental
difference between brittle and plastic materials and environ-
ments or between the plasticity exhibited by loaded metals
and the destruction of geomaterials and geoenvironments, if
we analyze these destruction processes from the point of view
of the evolution of hierarchical systems and synergism (which
does not exclude specifics of specific physical mechanisms).

Thus, loaded materials and environments are considered
as nonlinear dynamic hierarchically organized systems, the
evolution of which under external influences occurs according
to the laws of synergy. Moreover, the evolution of loaded solids
and environments is considered as a special case of the general
theory of evolution [17].

Such a general evolutionary theory of open self-organizing
systems is currently being developed as nonlinear dynamics
of various systems [16, 18, 20-24]. The ideas, methods and
approaches of nonlinear dynamics applied to deformable
solids clearly indicate that solid media are among the most
striking examples of systems self-organizing under external
influences [16].

Invariance of blocks

Disintegration and decompaction/dilatancy of the medi-
um/rock massif are determined by the components of the sys-
tem in which different loading conditions (stress and strain)
develop in the subsystems along the inclusions of rigid or soft/
yielding blocks (stiff and rigid inclusions). In a rock massif that
includes compliant/soft blocks, when they are loaded from a
more rigid rock massif, destruction without a dynamic com-
ponent prevails at the moment they reach the strength limit,
which is caused by the accumulation of cracks in them. These
blocks represent a fractured medium. In this case, the load on
such blocks is distributed in such a way that they are loaded
in the mode of specified deformations. And with soft loading,
implemented in a rock massif that includes rigid blocks, the
entire load is concentrated on them. And when the external
load reaches the value of their strength, all the energy accu-
mulated in the surrounding massif is abruptly discharged into
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the emerging cracks or into the prepared/existing center of de-
struction with the maximum concentration of cracks in it, or
into the Griffiths-sized crack existing in the structure, and the
destruction proceeds brittlely with dynamic manifestations -
the release of energy. That is, in this case, loading occurs in the
mode of specified stresses [17, 25-28], fig. 2, a.

Mosaic pattern of discrete mineralization contours

Zones of decompression with intensive fracturing are as-
sociated with the process of mobilization of ore components
from their source, transportation and accumulation in an
abnormally concentrated form - a system of conditions for
the formation of a deposit. In the upper (seismogenic part of
the earth’s crust, where mechanisms of elastic-brittle destruc-
tion of rocks are realized with the movement of fluids along
a system of permeable channels with optimal parameters for
ore deposition - hydraulic gradient, temperature gradient,
stress-strain state of rocks, intrapore pressure of fluid pressure,
destruction of mineral aggregates in the fracture-pore space
[29-32], fig. 2, 6.

Concentration cores of mineralization are zones of intense
fracturing, probably with superimposed and/or redeposited
gold-quartz mineralization. The size of concentration cores of
mineralization is determined by the sizes L L. Probably, mor-
phological and concentration cores of mineralization have a dis-
crete nature of development, manifested by a scaled hierarchy of
self-similarity (fractality). On this basis, it is possible to develop
a tool for predicting the localization and size of morphological
and concentration cores of mineralization based on scaling.

The studies were carried out on the basis of an ore mod-
el using a block model obtained as a result of operational ex-
ploration of the upper section of the Severo-Zapadny stock-
work by drilling exploratory wells along a 20 x 20 m network
(10 profiles, 66 exploratory wells) from a horizon of 3600 m
to a depth of 60-120 m with the collection of core samples of
1 linear meter and analytical work for gold, determination of
up to 0.05 ppm (6578 samples). A frame and block model of
mineralization was created according to the gradation > 0.3;
>0.6; > 0.9; < 2.4 ppm; > 2.4 ppm; > 3 ppm; > 5 ppm [33].

A. A. Hecunbaes u dp. / Ussecmus YITY. 2025. Bun. 3(79). C. 17-32

To study the discreteness model and mosaic nature of
mineralization characteristics, the presented data were allo-
cated by cutoff grade up to 1.46 ppm [32], and by gradation
1.46-2.99 ppm; 3.0-5.99 ppm; 6.0-11.9 ppm; 12.0-23.9 ppm;
24.0-48.0 ppm > 48.0 ppm. The intervals of the presented
grades of grades were allocated with the inclusion of substan-
dard breaks with a grade of less than 1.46 ppm up to 2-4 m.
Substandard intervals longer than 4 m were allocated as bar-
ren breaks. Ore and barren blocks in projection onto a vertical
plane along profiles, vertically and in the direction between
profiles were morphologically studied for the development of
mineralization block contours according to gold content class-
es and according to the class of substandard contents [33].

The dimension and identification of block mosaicism was
made using the method of M. A. Sadovsky [8], the dimension
Lm= 3 L-L L, respectively, the length along the strike,
thickness and dip. To average the dimension of the blocks, the
dimension is expressed in logarithmic form. Discrete subsys-
tems N x 1000 m, etc., where N is an integer from one to nine.
The exploration model as a system is comparable in dimension
with the stockwork bodies of the N x 100 m deposit, divided
into subsystems along ten cross-sections of the 20 m x 20 m
operational exploration network. Coordination of ore and bar-
ren blocks along the mineralization contours along the wells.
The calculations were made based on graphical constructions
of the blocks of each section using an analytical method,
fig. 3 [33].

Research results

The fractality of deposit blocks (stockworks at a scale of 1 :
10 000) and mineralization blocks (according to the gold con-
centration in the North-West stockwork body) were previously
measured using the square-cell method; for both models, they
are tga = 20°, D = 1,36 [33, 34].

Dimensionality of discrete subsystems based on block
measurement results, from the deposit as a system to subsys-
tems — stockworks and their constituent subsystems. Table 1
shows interpolation of mineralization discreteness by dimen-
sionality reduction hierarchy through power function mea-

Figure 2. Model examples of sequential (7, 2, 3, 4) establishment of a hierarchically ordered cluster structure with fractal properties:
a —map of distribution of areas of anomalous gold concentrations in the production block; 6 — map of maxima of manifestation of fracturing inten-

sity (cell size 1 m) [1]

PucyHok 2. MogenbHbIe npumepbl nocnegoBaTenbHoOro (7, 2, 3, 4) yctaHOBREeHUs1 epapXuyeckyn ynopsifoueHHOM KNnacTepHOW CTPYKTY-
pbl, obnapatowen ppakTanbHbLIMM CBOWCTBaAMM: a — KapTa pacrnpefeneHns y4acTkoB aHOManbHbIX KOHLEHTpaLWi 30M10Ta B 3KCMyaTaLMoH-
HoM Brnoke; 6 — KapTa MakCMMyMOB MPOSIBIEHUSI UHTEHCMBHOCTU TPELLMHOBATOCTU (pa3mep syeriku 1 m) [1]
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Figure 3. Sections by profiles (71, 3, 5, 7), exploration wells, distribution of gold by blocks by grades of content (average per block):
shaded areas — ore blocks, no shading — barren and substandard blocks (underground mine resources)
PucyHok 3. Pa3pesbi no npocunsam (1, 3, 5, 7), pasBefoyHble CKBaXWHbI, pacnpeaerieHne 3o5nota no 6rnokam no knaccam cogepxaHuin
(cpeaHero Ha 6rok): 3aLITpyXoBaHHble 0bnacTu — pyaHble broku, 6es WTpKUXoBKkY — Be3pyaHble U HEKOHAWUMOHHBLIE Broku (pecypcbl noasem-
HOro pyaHuKa)

sured by deposit and mineralization blocks. Average value
of deposit stockworks — 111.3 m - is taken as average system
size. Smallest discrete mineralization subsystem accessible for
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observation is estimated at 0.02-0.04 m. Hierarchical blocks
observed and measured from stockwork to mineralization
blocks, interore constrictions and barren intervals from 69.6 to
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Table 1. Extrapolation of fractal-hierarchical self-similar subsystems with a power function of 1.2 and a block dimension of 1.6 for fault

and fracture zones

Ta6nuua 1. dkcTpanonsauusa pakTanbHO-MepapXUYecKux caMonofobHbIX NOACUCTEM MPU cTeneHHoW hyHKUMKN 1,2 U pa3MepHOCTH

6nokoB no pPa3noMHbIM U TPeLMUHHbIM 30Ham 1,6

_ 6[ _ 2 _ i 2
L,m LnL Ln/Ln + 1 pA(B)—E—OWO L,m LnL Ln/Ln +1 uA(ﬁ)—f—G 10
11,3 4,70 1,2 Stockwork 2,10 1,31 1,2 1,6
69,6 4,20 11 1,6 1,28 1,10 1,2 1,6
41,23 3,92 1,2 1,6 0,78 0,91 1,2 1,6
25,11 3,27 1,2 1,6 0,48 0,76 1,2 1,6
15,29 2,73 1,2 1,6 0,29 0,63 1,2 1,6
9,31 2,27 1,2 1,6 0,18 0,53 1,2 1,6
5,67 1,89 1,2 1,6 0,11 0,44 1,2 1,6
3,45 1,58 1,2 1,6 0,07 0,37 1,2 1,6
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Figure 4. Graph of the slope of the trend of the hierarchy of dimensions of mineralization blocks of the Jerooy deposit, Ln L (angle of

the trend is 21°)

PucyHok 4. M'padhuk HaknoHa TpeHAa uepapxum pasMepHocTel 6r10KkOB opyAeHeHUst MecTopoxaeHus [kepyr, Ln L (yron TpeHaa 21°)

9.31 m and to smallest observed subsystems from 0.08 to 0.02
m identified during sensory sorting of ores are highlighted in
bold in the table. The table shows an estimate of the ratio of
the linear dimensions of blocks in the hierarchy, as the average
dimensions of inter-fracture zones, according to formula (1)
[33, 34].

The equivalence of the measured and reduced dimensions
of the hierarchy of subsystems with fractality is shown in fig. 4.
Where the trend line of the logarithms of the dimensions of the
blocks included in the discrete system of the NW stockwork,
through the angle of inclination of the discrete dimensions of
the block of 21° as practically identical to the values of the frac-
tal dimension of the discrete subsystems tg a (angle Ln R to Ln
N for blocks and mineralization concentrations) is 20° [33, 34].

In general, discrete subsystems form series N; N + 1;
N + 2...4, where N corresponds to the system and successive
subsystems, each successive subsystem is a system for the next

element of the series. Systems are designated by the dimension
N %1000, where N is any integer in the range of the product
by the decimal order in meters. To smooth out the spread of
dimensions of blocks of a discrete series, they are transformed
into a logarithmic form (natural logarithm). For the purpose
of identifying mineralization characteristics, the following
are determined and measured by various methods: the core
of mineralization - ore blocks of intensive mineralization;
peripheral mineralization — blocks with a transitional type of
mineralization (with local barren constrictions) and barren
blocks.

Thus, in a general schematic form, the mosaic nature of
mineralization blocks can be expressed at a discrete level, as
opposed to the “continuous” type of vision of mineralization
distribution accepted in practice at the present time.

The main discrete subsystems of mineralization of the Je-
rooy deposit and from the dimension of the stockwork bodies

22 D.A. Nesipbaev et al. Mosaic blockiness of discrete subsystems of stockwork gold mineralization, Jerooy deposit (Kyrgyz Republic)//
M3Bectna YITY. 2025. Boin. 3 (79). C. 17-32. DOI10.21440/2307-2091-2025-3-17-32



D. A. Nesipbaev et al. / News of the Ural State Mining University, 2025, issue 3(79), pp. 17-32 EARTH SCIENCES
Table 2. Dimensions of the main morphological units of the Jerooy deposit [33, 34]
Ta6bnuua 2. PaamepHOCTbL OCHOBHbIX MOPdONIornyecknx eanHuL, mectopoxaeHus [hkepyn [33, 34]
N Morphological objects — stockwork bodies L, 3L, L, LnL Ln IzleLgnreLeJr 1
1 Jerooy deposit 2058,0 334,0 829,1 6,7
2 North-West Stockwork 350,0 294,0 320,8 5,8 1,2
(with 1 ppm board)
3 Core 1 with 1 ppm board 147,0 135,0 140,9 52 11
4 Core 2 with 2 ppm board 77,0 35,0 51,9 3,7 1,5
5 Southeastern 176,0 165,0 170,4 55 1,0
6 Core 1 with 2 ppm board 89,0 87,0 88,0 4.4 1,2
7 Eastern section 165,0 163,0 164,0 55 1,1
8 Central 176,0 47,0 91,0 4,5 1,2
9 Apophysis 118,0 29,0 58,5 3,9 1,0
10 Northeastern 106,0 65,0 83,0 4,4 1,3
1 Deeper 131,0 117,0 123,8 5,0 0,9
12 Western 124,0 65,0 89,8 4,5 1,2
Table 3. Dimensions and distance between stockwork zones of the deposit [33, 34]
Ta6bnuua 3. PasamepHOCTb U paccTosiHne Mexay LWTOKBEPKOBbIMU 30HaMU MecTopoxaeHus [33, 34]
O?LTQ%&%%?ES L,m Ln (L, m) Distance between stockworks L,m Ln (L, m)
Western 111,0 4,7 Western
Northwestern 255,0 55 Northwestern 111 4,7
Central 66,7 4,2 Central 89 4,5
Southeastern 11,1 4,7 Southeastern 133 49
Eastern 144,0 5,0 Eastern 289 57
Deeper 122,0 4.8 Deeper 333 5,8

of the deposit — the main blocks of mineralization of the de-
posit with the allocation of concentration cores of mineraliza-
tion at contents of 1 ppm and 2 ppm, with the derivation of the
degree of the relationship of the subsystem to the deposit in
table 2 (N x 1000 and N x 100).

The mosaic nature of the discrete subsystems N x 100 and
N x 10 is detailed on the basis of graphic-analytical measure-
ments of the operational exploration block model.

Mosaicism of discrete subsystems. The block organi-
zation of mineralization at the Jerooy deposit is determined
by the mosaic distribution and location of ore and non-ore
blocks, the first of which is formed from blocks of the miner-
alization core and transition zones — blocks of peripheral min-
eralization.

The core of mineralization, blocks with intensive and
highly productive mineralization. It is defined as a zone caused
by structural-kinematic processes with intensive fracturing.
By the nature of fracturing, a continuous zone of tectonic dis-
turbance, which is an ore-localizing and ore-controlling zone
with the development of an anomalous zone of ore deposi-
tion. Discreteness is distinguished at hierarchical levels from
the deposit block system with the development of stockwork
subsystems. Zones and blocks of intensive mineralization are

distinguished in stockwork subsystems as a quartz core, a core
with high-contrast and continuous mineralization. In fig. 1,
the deposit block is distinguished as a series of stockwork bod-
ies (seven), in the contour of which contours with a quartz core
are distinguished against the background of enclosing diorites,
a core according to industrial conditions within the cutoff con-
tent of 1 ppm and 2 ppm. In fig. 4 the exploration model of the
study core is distinguished by the anomalous gold content of
the framework modeling at contents > 5 ppm.

For the purposes of determining the characteristics of the
mineralization core within the exploration model for profiles,
exploration network models and boreholes, the mineralization
core is identified according to the following criteria: 1. Conti-
nuity of mineralization with an ore-bearing coefficient > 0.83;
2. By consistent average gold grades over an interval of over
4-5 ppm; 3. By an interval of intensive mineralization over a
dip of over 8-10 m.

Periphery of mineralization, blocks of transitional
mineralization. Transitional mineralization is geotechnically
formed in the zones of transition of intensive fracturing from
the core to the host rocks. Characterized by a lower degree
of fracturing and, accordingly, the level of mineralization.
The main pattern of peripheral mineralization blocks is their
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Table 4. Measurement of the dimensions of ore blocks according to the exploration model profiles [33]
Ta6bnuua 4. UamepeHune pa3amepHOCTU PyAHbIX 6510KkOB No npodunsam passegovHon mogenu [33]

Profile no. Y LoxL,xL, Jz =Lm LnL Power function of the general contour of the model
1 56 147,8 38,3 3,6 1,30
2 77 467,8 42,6 3,8 1,30
3 164 673,4 54,8 4,0 1,20
4 198 237,0 58,3 4,1 1,20
5 136 776,8 51,5 3,9 1,20
6 92 516,4 45,2 3,8 1,20
7 151 548,6 53,3 4,0 1,20
8 122 824,4 49,7 3,9 1,20
94 109,8 45,5 3,8 1,20
10 81339,0 43,3 3,8 1,20
Total (90) 1175641,0 105,5 47
Average 117 5641 48,3 3,9 1,20

Table 5. Measurement of barren and substandard blocks according to the exploration model profiles [33]
Tabnuua 5. UsmepeHne 6e3pyaHbIX U HEKOHAULMOHHBLIX G5IOKOB No npodunsaM pasBeaovHon mogenu [33]

Number of barren Unit block average

Profile no. Y LoxL,xL, J2 =Lm LnL >LnL/Ln/1...10 blocks per profile Lm ™
1 27508 30,2 3,4 1,3 3 20,9 3,0
2 49685 36,8 3,6 1,2 12 16,1 2,8
3 68486 40,9 3,7 1,2 10 19,0 2,9
4 72719 41,7 3,7 1,2 17 16,2 2,8
5 59135 39,0 3,7 1,2 12 17,0 2,8
6 62394 39,7 3,7 1,2 13 16,9 2,8
7 50470 37,0 3,6 1,2 13 15,7 2,8
8 28017 30,4 3.4 1,3 7 15,9 2,8
9 23500 28,6 3,4 1,3 6 15,8 2,8
10

Total 441 914 76,2 4,3 93
Average 49 102 36,6 3,6 1,2 171 2,8
In  [IN_, (K ) of 1.0; 2. Average content of the totality of

Table 6. Distribution and dimensionality of the mosaic blocks of
the exploration model

Tabnuua 6. PacnpegeneHune n paamepHOCTb MO3aU4HOCTU Grio-
KOB pa3BeZlo4HOWN moaenu

Mosaic blocks V, m? L,m LnL V, %
> mineralization core 771 143,8 91,7 4.5 47,9
> transition blocks 396 395,2 73,5 4,3 24,6
> barren 441913,8 76,2 43 27,5
Total 16094528 117,2 4,8 100,0

own mosaicism in distribution and location - alternation of
small blocks of mineralization and barren blocks. Identifica-
tion criteria: 1. Ore-bearing coeflicient less than 0.8-0.6 (indi-
vidual small blocks with an ore-bearing coefficient defined as

ore and barren intervals < 2-3 ppm;

Barren blocks. Geotechnically defined by zones, blocks of
very low or no fracturing, respectively low degree of mineral-
ization, including silicified and ore substance. Occupy the po-
sition of intercontour blocks between the core and peripheral
mineralization blocks and within transitional mineralization.
Distinguished based on the criteria: 1. Vertical dimension over
5-8 m; 2. Gold content up to 0.5 ppm.

Discrete system N x 1000 m - deposit

The presented analysis of the blockiness of areas and mor-
phological cores of mineralization were interpolated with an
equivalent method for determining the blockiness by the dis-
tance between faults. “The statistical characteristic of the av-
erage distances between the crack banks separating structural
blocks from each other to the diameters of these blocks is a
fairly stable relationship between the values of crack opening
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Figure 5. Distribution of gold content by classes, 2146 samples
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Figure 6. Influence of gold content classes, 2146 samples
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Table 7. Distribution of gold content classes (ppm) and the influence of classes (%), a fragment of the operational block 17-C1 [3]
Tabnuua 7. PacnpeneneHue KnaccoB coaepxaHum 3osorta (r/t) u BnusiHue knaccoe (%) pparmeHTa akcnnyaraumoHHoro 6noka 17-C, [3]

LnC Average gold content, ppm Class of contents Distribution, % Influence, %
-0,03 1,0 0,0-1,99 0,15 1,7
0,99 2,7 2,0-3,99 0,27 8,7
2,12 8,3 4,0-15,99 0,44 43,4
3,14 23,2 16,0-31,99 0,10 28,8
3,56 35,2 >32,0 0,04 17,5
Total 1,00

and the diameters of the blocks separated by them in the struc-
tural hierarchy of rock massifs” [9]. For further calculations
and forecasting the position of mineralization, in addition to
the indicators given below for scaled dimension, it is proposed
to use the well-known formula (1) [9].

The diameter of the block A, for averaged zones of rock de-
compression with the formation of stockworks is determined
in Ln, L = 4.7-4.8. The indicators for the main North-West
stockwork and the Central section “stand out” from the series.
In the first case, it is probably possible to state the “duplication”
of anomalous zones of fracturing and, accordingly, mineraliza-
tion. In the second case, from those listed, the “reduction” is
also almost twofold, fig. 1.

The average Ln value from 4.5 to 4.9 is noted for the dis-
tance between the anomalous fracture zones (morphological
cores of mineralization), and the exit beyond these limits of the
distances between the fracture zones from the South-East to the
East area and further to the Deep Zone with Ln L more than 5.7
can be an indicator of both undeveloped fracture zones in these
intervals and erosional shear of the upper horizons of the indi-
cated zones, respectively, expanded mineralization zones - the
structure of stockworks in the form of an inverted cone, table 3.

The dimensions of stockworks when assessed using the
formula L, m = 3/ L-L L, (respectively, the strike, thick-
ness, by dip in m) and the logarithmized dimension indicator
Ln (L, m) for averaging in the range from 4.2 to 5.8.
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The mosaicity of blocks of the discrete level of the
deposit is determined by the distribution and location of
stockwork bodies of mineralization and the distance be-
tween them, for the discrete level N x 1000, the block of
the deposit is determined by the characteristic of practical
equality in the discrete subsystem of ore and barren blocks,
the mosaicity of the discrete subsystem is expressed in a
value close to 42.1% to 57.9%, evaluating the block of the
deposit in the general united contour of isolated stockwork
bodies, taken as 100%.

Discrete subsystem N x 100 m

Subsystem x 100 m, measured as a set of ore and barren
blocks along ten profiles of the exploration model, ore blocks
table 4 and barren blocks table 5.

The quantitative ratio of ore blocks to barren blocks is
equal in quantity to 90 to 93, the dimension of the exploration
model is L =105.5 m (Ln L = 4.7). The total dimension and
quantitative distribution of ore and barren blocks in the explo-
ration model contour are given in table 6.

The distribution of ore and barren blocks in the aggregate
is 73 to 27%, excluding barren blocks in the contours of ore
blocks of transitional mineralization, where ore and barren
blocks have approximate equality, which is estimated in the
calculated mosaic as 60.2% to 39.8%.

The assessment of the distribution and influence of
gold calculated on the basis of the analysis of a sample of
2146 channel samples of ore intersections of two mountain
horizons of the adits of the North-West stockwork — Main
ore body, are presented in the diagrams of fig. 2, 3. From
which it follows that in 55% of the samples (volume of ore
contours), more than 93% of gold reserves are concentrated
(3, 33].

Thus, in the discrete subsystem of the N - 100 m explora-
tion model or stockwork deposit, the mosaic of ore and barren
blocks tends to be distributed, respectively, 60 to 40%, in which
more than 93% of gold reserves are concentrated in the volume
of 55% of ore contours.

Discrete subsystem N x 10 m

This discrete subsystem is geologically distinguished
within the exploration model system (x 100 m) in the form
of individual ore and barren blocks within exploration profiles
(by interpolation of mineralization contours along boreholes,
fig. 3; and based on the geotechnological conditions of ex-
traction panels measuring 5 x 5 and 10 x 10 m x 20-40 m
(strike), respectively, L, m = 7.9; 159 m (Ln L = 2.1 and 2.8),
for the purpose of comparability of the dimensions of ore and
barren blocks and extraction units [Chuprin, st. 5, 6, aban-
doned pillars].

Table 7 shows the distribution and influence of gold
in a fragment of the reserve contour, block 17-C1 - dis-
tinguished under the paradigm of the “continuous” type of
mineralization.

From which follows the concentration of more than 98%
of gold in the contours of 85% of the sample volume or, ac-
cordingly, in the spatial volume of mineralization. The inter-
pretation in the form of a schematic illustration of the discrete
type of mineralization is given in fig. 7 in which hypothetically
the concentrations of gold by grades of contents are combined
into ellipses in proportion to the calculated spatial location of
reserves, table 7. To delineate discrete mosaic blocks of miner-
alization by grades, a form was used for anomalous and ordi-
nary isolations in the horizontal plan in the form of an “ellipse
(for three-dimensional space - an ellipsoid with various com-
binations of longitudinal and transverse axes. An ellipse can
quite closely take into account the degree of compactness of
the distribution of heterogeneities and elements of anisotropy,
areas of their accumulations, the use of geological factors in
delineation” [3, 33, 34].

The mosaic nature of the discrete subsystem was obtained
by analytical calculations for ten cross-sections of the explo-
ration model; the calculations were made for block-ore (90
blocks), table 8, and barren (93 blocks), table 9.

Thus, the distribution of ore and barren blocks by quantity
is 90 ore blocks to 93 barren. The average dimensions of ore to
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Table 8. Dimensions of ore blocks by profiles
Ta6bnuua 8. PasamepHOCTU pyaHbIX 6110kOB No npocdunsam

EARTH SCIENCES

Dimensions of combined blocks by profile

Profiles

Degree from exploration

Dimensionality of single blocks

LxL,xL, I, m LnL model g‘é’g’;ﬁ; I, m LnL

1 23916,8 28,8 34 1,3 11 12,5 25

2 421636 34,8 35 1,2 11 11,9 24

3 43 884,0 35,3 36 1,2 17 13,7 2,6

4 58 021,0 38,7 37 1,1 29 11,9 25

5 49730,0 36,8 36 1,2 23 10,1 23

6 25194,0 293 34 1,2 22 10,5 23

7 60 204,0 39,2 37 1,1 21 12,1 25

8 333782 32,2 35 1,2 13 12,6 25

9 10 455,0 21,9 3,1 1,4 10 9,9 23
10

Total: 346 947,0 70,3 42 157
Average 38 549,6 33,8 35 1,2 1,7 24

Table 9. Calculation of the dimensions of barren blocks of the exploration model by profiles
Ta6nuua 9. PacuyeTt paamepHocTU 6Ge3pyaHbIX GIIOKOB pa3BeAo4HOW MoAenu no npodunam

Dimension of barren intervals, blocks

The dimensions of individual barren blocks

by profiles Power function of the exploration model by profiles
Profile of the exploration number of
LyxL,xL, I, m LnL model blocks in pro- V, m3 L,m LnL
file
1 27 508 30,2 34 1,3 3 9169,3 20,9 3,0
2 49 685 36,8 3,6 1,2 12 41404 16,1 2,8
3 68 486 40,9 3,7 1,2 10 6848,6 19,0 2,9
4 72719 41,7 3,7 1,2 17 4277,6 16,2 2,8
5 59 135 39,0 3,7 1,2 12 4928,0 17,0 2,8
6 62 394 39,7 3,7 1,2 13 4799,6 16,9 2,8
7 50 470 37,0 3,6 1,2 13 3882,3 15,7 2,8
8 28 017 30,4 3.4 1,3 7 4002,4 15,9 2,8
9 23500 28,6 34 1,3 6 3916,7 15,8 2,8
10
Total 441914 76,2 4,3 93
Average 49 102 36,6 3,6 1,2 171 2,8

barren blocks by profiles are L, m (Ln L): ore 33.8 m (3.5) to
36.6 (3.6) and by average individual blocks, respectively 11.7 m
(2.4) to 17.1 m (2.8). Distribution of ore and barren blocks by
dimension L, m, table 10.

Distribution of mosaicity and gold concentration in
table 11.

The distribution close to 50% of ore and barren blocks
with a predominance of dimensions >10 m in 96% of the
frequency of occurrence, gold concentration of 92.4% in a
volume of 51%, contrasting statistical and sampling allo-
cation of barren blocks is considered as a very promising
pattern of mosaic block organization of mineralization for
exploration, assessment of reserves and justification and

implementation of geotechnology with a significant reduc-
tion in the costs of mining operations per volume of barren
blocks [35].

Discrete subsystem N x 1m

The discrete subsystem was measured and studied in six
exploration wells of profile 2, core sampling of 391 samples,
with a conditional limit of 1.46 ppm, tables 12, 13.

The characteristic of mosaicity is the tendency of concen-
tration of more than 93% of gold in 46% of spatial volume of
well testing contours of discrete subsystem. With development
of more than 40% of barren intervals with dimension > 8 m.
With mosaicity measured in the subsystem as 45% ore to 54%
ore-free, table 14.
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Table 10. Distribution of exploration model block dimensions by
dimensions L, m

Ta6bnuua 10. PacnpegeneHne pasmepHocTel GNokoB pa3Benou-
HOM MoAenu no pa3MepHocTsM L, m

Dimension, m Frequency Frequency ratio
1-10 4 0,04
10-20 53 0,59
20-30 21 0,23
3040 8 0,09
40-50 4 0,04
> 90 1,00

Table 11. Distribution of ore and barren blocks of the exploration
model; gold concentration

Ta6nuua 11. PacnpepeneHue pyaHbiX u 6e3pyaHbIX 6roKkoB pas-
Be0YHON MoAerNn; KOHLEHTpaLus 3onorta

Parameters Ore, % Barren, %
Distribution 51,7 48,3
Influence 92,4 7,6

Table 12. Distribution of gold grades and influence, %
Ta6nuua 12. PacnpegeneHune knaccoB 3o5oTa U BNusiHue, %

Average, ppm Distribution, % Influence, %

0,54 54,2 7,2
2,09 15,1 7,8
4,44 9,7 10,7
8,84 13,6 29,6
16,58 4,9 19,9
33,59 2,3 19,1
91,10 0,3 5,8

Table 13. Frequency and distribution of barren and unsuitable
intervals

Ta6nuua 13. YacTtota u pacnpepeneHue 6e3pyaHbIX U HEKOHAU-
LMOHHbIX UHTepBaros

Interval, m Frequency Distribution, %
2-4 8 29,6
4-8 8 29,6
8-16 7 25,9
16-32 4 14,8

Table 14. Characteristic of mosaicity by interval lengths (testing
in linear meters), ore and barren, substandard

Tabnuua 14. XapaktepyMcTuka MO3aM4HOCTU MO ANMHAM MHTep-

Banos (onpoboBaHusA, NOr. M), pyAHble 1 6e3pyAHble, HEKOHAN-
LMOHHbIE

Total,r. m Ore,r.m Barren, r. m
443,9 203,45 240,45
Percent 45,80 54,20

A. A. Hecunbaes u dp. / Ussecmus YITY. 2025. Bun. 3(79). C. 17-32

Discrete subsystem N x 0,01

The smallest subsystem for observations, which is deter-
mined by the results of sensor sorting of ores, the studies were
carried out fragmentarily [33] on two samples with ordinary
and poor gold contents, the general indicators are given in
table 14. The XRT (X-ray transmission sorting) method on
an outdated installation (2012). New studies by the SBS (Sen-
sor Based Sorting) method [34] of gold-quartz ores similar in
mineral composition have gold extraction indicators during
studies up to 99.72%.

The study of samples of three ore fractions, according to
the output, has indicators of a pattern of increasing ore blocks
in the smallest subsystems, fig. 8 [34].

The discrete subsystem by mosaicity is characterized by
average indicators of ore and barren blocks in the proportion
of 39.9% to 60.1% with a tendency for gold concentration
over 99%. The latter is consistent with the fractal pattern by
the ratio of the frequency of occurrence of ore blocks with a
decrease in the scale of observations, which have an expo-
nential pattern, fig. 9 (constructed according to the data of
measuring the fractality of concentration ore formations)
[33, 34].

Conclusions and discussions

1. Ore formation of ore fluid input is controlled by frac-
ture zones with formation of stockwork cone-shaped ore
bodies with the base turned to the surface. Ore processes are
localized and confined to fracture zones with formation of mo-
saic block structure: mineralization cores by zones of intensive
fracturing, mineralization periphery by transitional fracturing
zones and barren blocks by zones of low fracturing or shadow
zones. Probably, the structural-tectonic history of the deposit
block is prerequisite formed by dome-arc kinematics of faults
and fracture zones. Distribution of the latter have radially di-
verging position in the roof of the intrusive body - the system
of organization of block mosaic structure of the discrete min-
eralization system.

2. The blockiness of mineralization of the Jerooy deposit is
self-similar in discrete subsystems of fractality. Mosaic blocki-
ness in discrete subsystems of successive hierarchical stages are
equivalent and identical. Which possibly indicates a universal
natural pattern of formation and development of the block na-
ture of mineralization.

3. The studied discrete subsystems of mosaicism are pre-
sented in table 15. The dimensions of ore and barren blocks of
mosaicism are practically equal, the distribution is symmetrical,
the arrangement is characterized by systematic repeatability.

4. The logarithmic dimensions of the blocks in the sub-
system Ln (n)/Ln (n + 1), according to empirical measure-
ments, have a regular relationship of the power coefficient
= 1.2.

5. It is obvious that the distribution pattern of mosaic
blocks closest to the natural one is expressed in the discrete
subsystem N x 0.01 m. The probable pattern, expressed in
the tendency of concentration up to 100% of ore substance
in minimum volumes of ore blocks, is up to 13-40%. The
given pattern can be considered when forecasting the tech-
nological assessment of the enrichment potential and ex-
traction of concentrated ore substance (from enriched ore
blocks, the enrichment factor is = from 3-6 to 15 for ore
substance. Which obviously predetermines the high effi-
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Table 15. Separation of ore and barren blocks when studied using the XRT method
Ta6nuua 15. PasgeneHue pyaHbix u 6e3pyaHbIx 6110koB npu uccnegoBaHum metogom XRT

Samples, Au content, ppm (sample weight)

Output of mosaic blocks

Ore, % Barren, %
XRT, common ores, 3,90 ppm (1165,9 kg) 39,9 60,1
XRT, poor ores, 0,92 ppm (584,7 kg) 13,8 86,2
XRT, exploitation ore, 2,4 ppm (581.2 kg) 26,8 73,2
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Figure 8. Volume of output of ore blocks by fractions of sensor sorting using XRT separation method
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Figure 9. Exponential trend of ore block frequency from scaling (1 -100 m ... 5-0.4 m)
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ciency of using modern SBS (Sensor Based Sorting) tech-
nologies.

6. Detailed studies of discrete subsystems and block mosa-
ics at the levels of N x 100 m, N x 10 m, N x 1 m allow formu-
lating new approaches and tools for assessing reserves and re-
sources of an ore deposit by the size of the contour, parameters,
and mineralization conditions. In particular, the geological and
economic assessment has the ability to forecast and implement
geotechnical, geotechnological, technological, conditional, and
economic indicators of a mining project; exploration methods
and forecasting the cost assessment of a deposit.

Table 16. Distribution of mosaic blocks among discrete subsystems
Tabnuua 16. PacnpegeneHue mMo3anyHbiX GFIOKOB MO AUCKPET-
HbIM noagcUcTeMam

Discrete Ore Barren Gold
subsystems, m blocks, % blocks, % concentration, %
N x 1000 421 57,9
N x 100 60,2 28,8 >93
N x 10 51,7 48,3 92,4
N x1 45,8 54,2 >93
N x 0,01 39,9 60,1 > 99
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Mos3sanyHasi GAOYHOCTL AMCKPETHLIX MOACUMCTEM LITOKBEPKOBOIO
30AOTOPYAHOTO OPYAEHEHMSI, MECTOPOXKAEHUNE ASKEpPYi
(Kniproizckast Pecriybamka)

HaypeH AkxontoeBuy HECUMNMBAEB'
Kanap 3apnbikoBuy KYPMAHAJIMEB*~
OpyH6an LamwmeBuny LUAMLUUEB'*

"KbIprbI3cKuiA rocyaapCTBEHHbIN TEXHUYECKMI yHMBepcuTeT um. V. PassakoBa, bulikek, Kelproiackas Pecny6nvka
2000 «leonakcnepTnpoekT», bulkek, Kelprolackas Pecrny6bnvka

AHHOTaLUWMs
AxmyanvHocmv. BcencTBue ycdeprnaHusa IPUIIOBEPXHOCTHBIX MECTOPOXKIEHMIT ¢ OOraTbIMM pyfaMy Haspena
npo6nema pa3paboTKM METOAMK PasBelKy U OLeHK OeJHBIX Py /I BOBIEYEHVS B 9KCIUTyaTallMI0 3a0a/IaHCOBBIX
MeCTOPOKJeHU, MCCTIeOBAHNI HA OCHOBE MapaUIMbl «JUCKPETHOIO» KaK MepCIIeKTUBHOIO HAyYHOTO HallpaBJle-
HJS IPOTUB MCIO/Ib3YEMOTO B IIPAKTUKE «HEIIPEPBIBHOTO» TUIIA OPY[€HEHN .
Ilenv — BBIAB/ICHNE XapAKTEPUCTYK OIOYHOI OpraHM3aLNy OPYAEHEHNA Ha OCHOBE (PPaKTaTbHOCTIL.
Ob6wexm uccned06aHus — ITOKBEPKOBOE 30/I0TOKBapLieBoe MectopokaeHe [xepyit (Kviproisckas Pecriy6nmka).
Memooonozus u memoouka — usMepeHye GpaKTaTbHOCTU METOIOM S4eeK; M3MepeHMe NUCKPETHOCTY MepapXu-
4eCKMX TAaKCOHOB; MO3ayyHasA 0JIOYHOCTb Pa3MEPHOCTM 1 paclpefeneHns 67I0KOB Aapa, mepudepuy opyaeHeHNs
1 6e3pyaHBIX 0/I0KOB; METOIVIKI: M3MepeHNe 0/I0KOB JICKPETHBIX MOZICKCTEM; U3MepeHVe MO3aUYHOCTH II0 pasBe-
JOYHOJ MOZI/V SKCIUTYaTalOHHOJ pa3BefKy pparMeHTa LITOKBEepKa pasMepHOCThIo 220 x 80-100 M x 100-180 M,
pasBefo4Has ceTh OYpoBbIX cKBaXMH 20 X 20 M; 66 ckBaKuH: > 6000 KepHOBBIX IPO6; TeOCTATUCTUYECKIIT METO,
pacrnpepiesieHye 30/10Ta, rpaduyecKye 1 aHaTMTUIECKVe METObI U3MePeHNs 6I0KOB.
Hayunas zunomesa. OpyjeHeHe IPeACTaBIeHO CaMONOfi00HOII MepapXueil AUCKPeTHBIX HOfCUCTeM (110 pa3Mep-
nocty N x 1000 M; x 100 M; x 10 M; X 0,01 M), COCTOSAIIMX 13 SKBMBAJIEHTHBIX MO3aMYHbBIX CTPYKTYP B IMCKPETHBIX
HOZICUCTEMAX, YTO SIBJISIETCSI 3aKOHOMEPHO 67I04HOIT OpraHu3alueil OpyaeHeHN .
Pesynomamot, nayunas nosu3na. O6pasoBaHie, pacupefe/neHne 1 pa3MelieHne 0I0KOB (fAapa OpyAeHeHus, I1e-
PEXOIHBIX 30H 1 0e3PyIHBIX 30H) MIMEIOT CAMOIIO00HOE TOX/IeCTBEHHOE II0 pacIpefe/IeHUI0 M PacipOCTPaHEeHNIO
6/I0KOB B TIOJICHICTEMAX — 3aKOHOMEPHOCTD AVCKPETHBIX IOACUCTEM, TOHBIX A/Is1 000CHOBaHMA HOBBIX NIOAXONOB K
METOAVIKE Pa3sBeSKM I OLEHKN 307I0TOPYSHBIX MECTOPOXKIEHMIA.

Kniouesvie cnoea: yicKpeTHOCTD, MO3aMYHOCTD OIOKOB OpyZieHeH!s, GPaKTaTbHOCTB, PO, nepudepus u 6e3pyx-
Hble OJIOKIL.
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