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Application of the ore accumulation coefficient to the
interpretation of the structure of MVT Zn-Pb ore deposit
(Rodaki — Rokitno Szlacheckie deposit, Poland)

Silesian-Cracow Mississippi Valley-type zinc-lead deposiis are confined to the Middie Triassic carbonate
rocks. They occur mainly within the ,ore-bearing dolomiles™ rcplacing [imestones. The discountinuity and
irregular shape of the ore bodies makes it difficult to study the deposit structure when only the borebole
data are avilable. Ore accumulation coefficient (k,) defined as the ratio of the cumulated ore thickness in
the borehole (despite of the number of ore intcrsections and their hipsomelrie position} and the thickness
of the host ore-bearing dolomite was found 10 be a convenient tool for deposit modelling. Isarithmic maps
of k. values calculated for the mineralized scctions defined by the seiected cut-off grades make it possible
to delimit the mineralized zone and show its structure, The &, values for the cut-off grades of 0.1, 0.2 and
0.4% of zinc altow 10 delimit the zone with the dispersed mineralization confining ore bodies (over 2% Zn)
and disclose tectonic conteel of the ore distribution.

PROBLEMS OF INTERPRETATICON OF THE FORM
OF THE SILESIAN-CRACOW Zn-Fb DEPOSITS

The Silesian-Cracow Zn-Pb ores display a distinctly varfated structure and form
of the ote bodics, similarly to the other siratiform MV-type deposils in the carbonate
rocks. Difficulties with the interpretation of the deposit structure at the preliminary
stage of the recognition — when only borehole data are avilable — lead to a presen-
tation of ore distribution in the geometric manner applying a method of polygons.
This fact often results in false conclusions conceming the model of the deposit and
distribution of ils reserves (R. Krajewski et al,, 1979).
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Fig. L. Location map of Rodaki — Rokitno Szlacheckic ore deposit

1 — Zn-Pb ore deposits; 2 — area of ore-bearing dolomile distribution; 3 — dislocalion zone of Zawicrcie;
mnines: B — Bolestaw, O — Olkusz, P — Pomorzany

Polozenic zloza Rodaki — Rokiino Szlacheekic

1 — zloia rud Zn-Pb; 2 — zasigg wysigpowania dolomitéw kruszconosnych; 3 — sirela dyslokacyjna
Zawiercin; kopalnic: B — Boleslaw, O — Olkusz, P — Powmorzany

The ore intervals are pointed out in the borehole profiles. It is often difficult to
comrclate the intervals in the adjacent borcholes duc lo a differentjation position of
the mineralized zones in relation to the lithological and stratigraphical section, and
lack of additional data for interprctation of the shape of deposit as well.

Two following assumplions can be aceepted for the interpretation of the deposit’s
structure:

1 — main ore bodies in the Triassic sediments oceurs in the ore-bearing dolomites;
oulside the ore-bearing dolomites (T. Galkiewicz, 1983) ore bodies appear sporadi-
cally only;

2 — rich parts of the deposit (of Zn+Pb content above 5%) display a nest form
and are surrounded with the less mineralized rocks (1.5-5% of Zn+PDb); the minerali-
zation zones of Zn+Pb content of 1.5% occasionally have a form of the straloidal
discontinuous bodies of a variated thickness (M. Nie¢ et al., 1976; R. Blajda, 1991).

The ore accumulation coefficient proposed by N. W. Baryshev et al. (1937) and
applied to the destiption of the discontinuous deposits of a hardly interpretable
strueture (W. W. Stefanowicz, 1972) is convenient for ptesentation of the ore min-
eralization intensity. This coelficient is deflined as the ratio of the dimensions of the
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ore bodies and of the zohe of the ore occurrence. Those dimensions can be determined
by volume, surface or linear values (e.g., thickness; W.W. Stefanowicz, 1972; M. Nie¢,
1990).

In case of the deposits recognized only due to the vertical boreholes the ore
accumulation coefficient is defined as the ratioc between the cumulated thickness of
the ore intervals registred in the section {m;) and the thickness of the whole ore zone

(M). So:

n
Yomi

_i=1
kr_ M [1]

This coefficient is expressed either as decimal fraction or in pereent,

An attempt of applicalion of the ore accumulation eoeflicient to the interpretation
of the structure of the Rodaki — Rokilno Szlacheckie Zn-Pb deposit (recognized in
the stage corresponding to the C2 category) has been done in the present paper.

LOCATION OF THE DEPOSIT AND THE EXPLORATION DATA

The Rodaki — Rokitno Szlacheekie deposit lies between Clkusz and Zawiercie
and belongs to the Zawiercie ore-bearing region (T. Gatkiewicz, 1983, Fig. 1).

Ore exploration done by means of the vertical boreholes in the worknet with
spacing of 250-500 m in this region has led to a discovery of the zones of the zinc and
lead ores occurring in the Middle Triassic (Muschelkalk), Upper Buntsandstein and
Middle Devonian (Givetian) rocks.

A part of the deposit, where mineralization oceurs within the Devonian rocks, is
not satisfactionary recognized due to the small number of boreholes deep enough.

Studies on the deposit structure have been limited to the ore-bearing delomites.
The ore mineralization in the Devonian rocks, although often very intensive, was not
an object of the studies due to the small amount of data.

GECLOGIC CONDITIONS OF THE DEPOSIT OCCURRENCE

The Triassic deposits in the area discussed lie discordantly on the folded Paleozoic
rocks. The top surface of Paleozole basement has varied morphology. The Devonian
carbonate rocks form clevations which had been the islands in the Triassic sea through
a long period of time and were covered only by the Muschelkalk sediments.

The Triassic sediments display a typical sequence for the Silesian-Cracow region.

The Roethian dolomites of the average thickness of about 30-35 m reduced at the
boundaries of the Devonian islands™ lie on the discontinucus and thin sediments of
the Buntsandstein.

An intensive epigenelie dolomitization comprising nearly in total the Gérazdze,
Terebratula and Karchowice beds and distinet top parts of the Gogoelin Limestones is
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Fig. 2. Seciion across Rodaki — Rokilno Szlacheckie ore deposit (for location see Fig. 9a)

1 — Devonian; 2 — Carboniferons; 3 — Buntsandsiein; 4 — Roethian dolomites; 5 — Gogolin Limesiones;
6 — ore-bearing dolomites; 7 — Diplopora Dolomites; 8 — Keuper; 9 — Jurassic; 10 — Quaternary; 11 —
boreholes

Przckrdj przez «loie Rodaki — Rokitno Szlacheckie (lokalizacja na fig. 9a)

i — dewon; 2 — karbon; 3 — psiry piaskowiec; 4 — dolomity reti; 5 — wapienie gogoliniskie; 6 — dolomity
kruszeonosne; 7 — dolomity diploporowe; 8 — knjper; 9 — jura; 10 — czwartorzed; 11 — olwory wiernicze

the dominant feature of the deposits of the Lower and Middle Muschelkalk. The
thickness of the non-dolomitized Gogolin Limestones remains, therefore, very vari-
ated — from the few to about 50 m.

The Diplopora Dolomites lie over the dolomitized series of the Middle Muschel-
katk. In the tectonic grabens there have been preserved ihe clayish sediments of the
Keuper and locally of the Rhactian-Liassic (Fig. 2).

The structural map of the top surface of the Roethian dolomiles gives an idea on
the tectonics of the area discussed. That surface was not modified by the epigenetic
dolomitization and its localization can be identified in the sections of the individual
boreholes.

Basing on the map mentioned it can be staled (J. Jarrin, M. Nie¢, in press) that
there occur numerous faults of directions of NWW-SEE and SSW-NNE whieh divide
the area studied into several blocks moved in different relation one to another (Fig.
3). The faull throw ranges from some to about 115 m.

The tectonie graben of direction of NWW-SEE and of width of 1000-1500 m,
which divides the area sludied into the elevated notthemn and the lowered southem
patts deserves the special attention. The top of Roethian lies in the axial zone of the
graben about 160-180 m and about 20-40 m lower than in the NE and SW wings,
respectively.
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Fig. 3. Top surface of Roelhian dolomites structural contour map

I — boreholes; 2 — structural contours of the top surface of Roethian dolomites (m a.s.l.); 3 — Devonian
Jislands”; 4 — faulls ‘

Mapa strukturalna stropu dolomitéw retu

[ — olwory wiertnicze; 2 — zarys stropu dolomitéw retu (m n.p.m.); 3 — ,wyspy™ dewonu; 4 — uskokt

ORE-BEARING DOLOMITES AND MINERALIZATION

The ore-bearing dolomites in the cartographic meaning correspond to the litho-
some of the dolomitic rocks with a dominance of the preducts of epigenetic dolomiti-
zation. Their thickness, intcrpreted basing on the scctions of the boreholes, is very
variated. The distribution of the thickness is slightly skew (Fig. 4) and the dislinct
modal value equals to 45 m.

Distinct variation in thickness is illustrated by the map done by the point kriging
method. The iscline of 45 m thickness corresponding to the lower limit of the modal
class of the thickness frequency allows to delimit some regions of different thickness
of the ote-bearing dolomites in the arca studied (Fig. 5). The tun of this line close to
the direction of the NWW-SEE faults suggests that the fault limiting the graben from
the north could be a kind of a barricr for the dolomitization process. North of this
fault the dolomites displaying the increascd thickness occur only in the zone of
direction of NNW-SSE, which, in its turn, may suggest an existance of the unintetpre-
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Fig. 4. Histopram of the thickness ol ore-bearing dolomiles
Histogram migZszosci dolomilow kruszeonosoych

table faults there. It should be mentioned here that the strike-slip faults of that
direction were documented in the other deposit areas (M. Szuwarzynski, 1983; M.
Szuwarzyfiski, S. Panek, 1983) and suggested in the Rodakéw — Rokitno Szlacheckie
region by J. Bednarek (1978). The direction menlioned above has been matked also
in the distribution of the ore bodies in the Olkusz region (M. Nieé¢ ¢t al, 1976; R.
Blajda, 15983).

The mineralization appears in different localization in the section of the ore-bear-
ing dolomites (Fig. 6). Metal content (Zn+Pb) varies from 0.0n% to some percent.
Rare borehole net does not allow to delimit the mineralization zones which can be
correlated.

Impregnation and fine-vein forms of the ore occurrence are predominant (I
Konstantynowicz, 1978), more rare are the massive accumulations, while the min-
cralized breceia — totally exceptional.

The mineralized zenes often occur dispersed in the section of the ore-bearing
dolomites and do not form any compact ore body within the boundaries of the area
studied (Fig. 6).

BACKGROUNDS OF THE METHOD APPLIED TO STUDY
THE DEPOSIT STRUCTURE

Determination of the deposit boundarics is the first step to interpretation of the
deposit structure. Those boundaries have been delimited by the eut-off values of the
deposil paramelers which result from either technical or cconomical demands. The
parameters have, therefore, the contractual character as well as the boundaries based
on them.

In the ore deposils the rich mineralized parts are usually surrounded with the
aureole of the dispersed mineralization which forms a geochemical anomaly in rela-
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Fig. 5. Map of the thickness of ore-bearing dolonules
1 —boreholes; 2 — isothickness lines in m

Mapa migiszosci dolomitow kruszconodnych

| — olwory wiertnicze; 2 — izolinic migzszosci w m

tion to the background of the adjacent rocks and acts as the background for the rich
parts. Several modal valucs corresponding to the subsequent mineralization stages
can be expected on the curves of metal content distribution in case of the multi-stage
mineralization, as it is in the Silesian-Cracow lead-zinc deposits (M. Sass-Gustle-
wicz, 1975, 1985). Multi-modal cmpiric distribution curves of Zn and Pb content
support this assumption (A. Trembecki, J. Gagulski, 1969). The distribution curves of
both the metals are in general distinctly positively skew (R. Krajewski, 1957; M. Nieé¢,
1977). As it has been proved by V. Janovici and A. Dumitriu (1967) such the curves
can be formed due to the superposition of two or more normal or loghormal distribu-
tions of sub-populations characterized by different parameters and varfated quantity
of data.

Basing on those facts it has been, therefore, assumed by the present authors that
the analysis of the empiric curves of the distribution of Zn and Pb content should allow
to distinguish the sub-populations and delermine the limits for zinc and lead ore
concentralions, anomalies and geochemical background.

The ore-bearing dolomites represent the host rocks for the mineralization. Their
formation has been cxplained due to the epigenctic dolomitization (K. Bogacz et al.,
1975) prior to the appearance of the ores. The ore-bearing dolomites form an aurcole
around the ores.
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Fig. 6. Mode of preseniation of mineralized inlerseclions for calculation of ore accumulation coefficient (a)
and selected section across the mineralized zone (b, c); for location sce Fig. 9a’

Sposdb obliczania wspolezynnika rudonosnosci {a) i rozmieszezenie mineralizacji w dolomilach kruszeo-
noénych (b, ¢); lokalizaciz na fig. 9a

The amount of ore accumulation within the ote-bearing dolomite was determined
by means of the linear ore-bearing coeflicient calculated individually for each borehole
using the equation [1]. Aiming at determination of the localizalion both of the ore
bodics and of the auteole of dispersed inetalization, the kr values were calculated
assuming different fimits for the anomalies in respect to the background. Those limits
were detcrmined due to the analysis of the metal content distribution curves in the
ote-bearing dolomites.

VARIATION IN MINERALIZATION, LIMITS OF ORE BODIES
AND DISPERSION AURECLE

The mode of interpretation of the distribution curve depends on the assumption
regatding the distribution model of the given parameter in the peneral population. In
case of the eomplex distrbutions, ic., those characterizing heterogeneous popula-
tions, the interpretation manner depends on the distribution models assumed for the
partial populations as well as on (heir mutual relation. The problem is very compli-
cated since, according to V. Janoviel and A. Dumitriu (1967), it is impossible to draw
the fotally inevitable conclusions on the partial distributions basing only on the
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character of the complex distribution curve. Different combinations of (he disitibu-
tions can resull in the similar final complex curve.

Interpretation of the frequency curve of the complex distribution is usually not
problematie in case of its multi-modal character. It is, however, much more compli-
cated in case ol onhe-modal curves. The skewness maybe the only suggestion for iheir
composed nature. Such distributions complicaled for interpretation can origin from
the overlap of the numcrous partial distributions and strongly variated coniribution
of different sub-populations, one of thera being distinetly dominant. In such a situation
it is possible either lo accept onc model of the skew dislribution (c.g., log-normal or
gatnma) or to make the assumplions in respect to the eventual partial distribution
models.

Metal content distributions in the ore-bearing dolomiles can be approximated
using gamtna distributions (M. Nieé¢, 1977). Variated shape of distribution curves and
values of their paramecters suggests that they are complex. In some cases the multi-
-modal feature appears.

The eumulated distribution curves presented in the probability net usually display
a broken run. It allows to accept the hypothesis that the partial distribulions are
brocken normal cut at the values corresponding to the breaking points. Abrupt
changes in the ore eoncentrations often obscrved substantiate this hypothesis.

The distribution curves of Zn and Pb content in (he ore-bearing dolomites in (he
area studied are distincily positively skew with the modal value for zinc and lead below
0.1%. Diagrams ol the eumulated frequeney distribution curves presented in the
probability net distinelly display a broken run (Fig. 7). It allows to accept (he hypo-

0950

_g

s e
88

=
5
1=

cumulated frequency
=)

i
¥
i
]
] i !
1 !
500 4 ] 1
1
04001 £ ; |
0,300 : » 1 1'
1
w0 | | E ) !
t g | x :
0100 4 2 ! 5 r z
& 3 3 ;3
0os0 15 4 I - | -
ol X i 4 L]
5 ] 1 = .
) a | g .
G005 2 1 £ '
0es -3 2 i E I
1 1 :
a0t 1 1 1
02 o oL 05 1a 1S 20 25 30 3540 In

Fig. 7. Cumulated frequency distibution of Zn content within ore-bearing dolemiles
Skumulowana krzywa rozkladu znwartoéel ¢ynku w dolomitach kruszeenosnych
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thesis on the complex character of those distributions and to delermine limits of
sub-populations of zine and lead content in the slope changing points of the diagram.
On the distribution curves based on the data from the individual boreholes and (heir
groups the limits are variated although grouped in some intervals. Subpopulation
limits are less visible on cumulated frequency curve composed on data from the deposit
as a whole, due to their varied values in particular horehole groups. That is why the
cut-off grades for the deposit must be arbitrarily accepted in the limits resulting from
the cnrves plotted for the individual boreheles and borehole groups.

A distinct ehange of the slope is at 0.1% for zinc. It can be assumed that the values
below 0.1% characterize the background content of this metal in the ore-bearing
dolomites and non-dolomitized rocks. In the interval above 0.1% of zine distinet curve
slope correspond to the values of 0.2, 0.4-0.5 and 2%. The distinct eut-off grade at 2%
can be treated as the deposit coneentration threshold (in the natural meaning).
Intervals of 2-0.4, 0.4-0.2 and 0.2-0.1% would eorrespond lo: the aureole of dispersed
mineralization (in relation to the coneentrations assumed as the deposit ones), local
anomalies and local background.

For lead the corresponding values are equal to: — for the ,deposit™ conceniralions
and the aurecle of the dispersed mincralization — over 0.75%, — for the local
anomalies of the geochemical background — 0.2-0.75% and for the local geochemieal
background — 0.1-0.2% of lead.

The complex and skew distribulion curves for lead and zine content have also been
noticed in the other deposit regions (5. Przeniosto, 1974; J. Scrafin-Radlicz, 1972; T.
Smakowski, 1990). In those areas the curves are also rcgarded as characterizing the
geochemical baekground, dispersion aureoles and deposit concentralion. They are
also very variatcd which makes it difficult lo determine preeisely limit metal conlents
for the ore bodies, aurcole and the background.

According (o S. Przenioslo (op.cir) the mean regional value of the geochemical
background in the ore-bearing dolomites equals to 0.055% of Zn. The upper 3¢ limit
of the confidence level for this mean would be 0.1% in ease of the normal distribution.
It results from the studies of S. Przenioslo and J. Serafin-Radlicz (1978) in the
Zawiercie region thal the marginal zihc content for the aurcole of the dispersed
mineralization around the ore bodies is 0.5%. Similar value of 0.54% of Zn reports T,
Smakowski (1990} in the Olkusz region. The limits determined fot zine content in the
investigated area equal to 0.1 and 0.4% seem, therefore, to be similar to those in the
other regions.

Limits for zinc content in the ore bodies are equal to 1.5 and 1.15% of Zn according
to S. Przeniosto, I. Serafin-Radlicz (1978) and T. Smakowski (1990), respectively. The
last value may inerease to 2% of zine as may be suggested {rom the distributions

Fig. 8. Variograms of the ore accumulation cecfficients caleulaied for selected cut-off grades

A — cut-off grade 0.1% Zn; B — eut-off grade 0.2% Zn; C — cut-off grade 0.4% Zn: | — empirical data, 2
— spherical model, 3 — periodical model

Wariogramy udrednionc wspélczynnika rudonosnosci

Brzeima zawartosé Zn: A — 0,1%; B — 0,2%; C — 0,4%: | — wariogrmam empiryczny, 2 — model sferyczny,
3 — model okresowy
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presented by the last author quoted. It is possible that in the zone of the deposit
concentrations there exist several step values (about 1%, 2% and possibly even more)
difficult to be determined sinee only relatively low number of data is available from
the mineralized zones in conlraty to the total number of data, especially those from
the barren dclomites.

For lead — S. Przenioslo and I. Serafin-Radliez (1978) have determined the
following values: 0.015% of Pb as the regional geochemical background, 0.25% for
the aureole and 1% of lead for the ore bodies. T. Smakowski (1990) reports those
values in the Olkusz region as 0.24 and 0.68% of Pb respectively. The reference values
do not distinetly differ (fom thosc characteristic for the Rodaki — Rokitno Szlachec-
kie deposit.

It is worlh mentioning here that in many MV-lype deposits the values of 1.5-2.5
have been assumed for the contouring of the ore bodies.

ORE ACCUMULATION WITHIN ORE-BEARING DOLOMITES
AND ITS VARIABILITY

The intervals of ore and dispersed mineralization werc delimited in borehole
profiles aceording 1o the Zn and Pb limits presented above (Fig. 7). The ,ore” and
naurcole”™ zones appear in the ore-bearing dolomite seelion in different position in
trelation to the top and the boltom. Ore aecumulalions and zones of the increased
metal eontent are irregulary distributed. The mineralized zones are also very varialed
in thickness and there occur rapid transitions from the rieh mincralized parts to the
poor or batren ones. Some fendeney of eoncentration of the rieh mineralized zoncs
{above 0.4%) in the close-to-bottom part of the ote-bearing dolomiles ean be noticed
similarly to the other deposit regions (R. Blajda et al., 1977, P. Sobezyfiski, M.
Szuwarzyfiski, 1974). Frequency of the orc intcrvals deercases towards the top of the
section.

The orc aceumulation is, therefore, very variated. It is impossible to intcrpret the
horizonlal and vertical range of the ore zones and orc bodies. Its variation remains,
however, distinct as it can be illustrated on the jsarithmic maps of the otc aceumulation
coefficient.

Varjograms conslructed for the kqp) values calculated (or different cut-off grades
(&) show the mode of variation in the are accumulation (Fig. 8).

Lack of anisolropy of this paramcter can be noliced basing of the analysis of the
semivariograms done for the dircetions of 0, 45, 90 and 135°. The mean semivariogram
of the ore accumulation coefficient for the zinc grade of 0.1 can be described using the
random model. The randotn character of this semivariogram k.0.1) suggests that the
zine eontent below 0.2% but increased in the relation to the clark valuce for the
carbonate rocks (0.002% — A. Polanski, 1988) is not related to the ore mincralization
of the orc bodies. An increase in zine conlent in relation to the geochemical back-
ground can be connected with the mineralization accompanying the dolomitization.

For the zinc cut-off grades over 0.2 and 0.4 therec can be noticed the not random
variation of the ore-accumulation between the boreholes. The empirical variograms
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may be described using the sphetical model. The range of variogram for kx0.2) and
kr0.4) equals to 890 and 1070 m, respectively. Some periodieity of variation can be
observed, possibly due to the nested oceurrenee of the richer zones in both the eases.

DEPOSIT STRUCTURE IN RELATION
TO MINERALIZATION AUREOLE

Maps of ore aceurmnulation eoeffieient have been prepared separately for kq0.2) and
kro.a) (Fig. 9) with help of point kriging method. The isarithms of k- of 10 and 20%
have been distinguished there delimiting zones of the most intensive rineralization.
The maps discussed illustrate dispetsion of the mineralization which forms the deposit
and the adjacent aureole. It is possible to notice that the zones displaying ore
accumnlation coefficients above 10% lie parallelly to the main fault direction, i.e., to
NWW-SEE. This fact points to a relation between ore aceumulation intensity and the
faults mentioned, i.e., the teetonie eontrol of mineralization.

The directional tendeney in the distribution of mineralization is still more evident
on the maps of trends done for both coefficients (Fig. 10). Trend analysis with the use
of polynomials — from the first to the sixth degree. Only the seeond degree polynomial
was performed trend of the ore aceumulation is statistically significant on the signi-
ficance level of 0.05. In case of kxo.2) the forth degree polynomial allows to discover
some additional tendencies,

Coeffieients of determination of the second degree trend sutface for kqp.2) and
kr0.4) are equal to 232 and 21.2%, respectively. 20 to 25% of observed variation of
ore aecumulatlion can be explained as not random one.

Both the maps of the second degree trend (one of them being presented in Fig. 10)
show distinet similatity. Trend surface gradient is the lowest to the NWW-SEE
direction. The axis zone of this surface runs almost paraflelly to the directions of the
faults limiting the Rodakéw — Rokitho Szlacheckic Graben. The analysis of trends
ptesents even mote evidently than the maps of the ore accumulation coefficicnt the
general tendeney of loealization of the mineralized zones parallelly to the main faults
in the area studied.

The more strongly mineralized dolomites occur in the area discussed in distinct
~patches”, i.e., irregularly. The biggest area of their occurtenee lies north of the graben
(Fig. [1). It displays an irregular shape of the length of about 4 km and of the width
of 1 km. Other areas of occutrence are tnuch smaller, some of them being restricted
only to the individual boreholes.

Fig. 9. Ore accumulation coefficient contour maps

A — for the cul-off grade 0.2% Zn: ! — borcholes, 2 — ore accumulation coefficient isovalues, 3 —
cross-seclion on Fig. 2, 4 -— cross-sections on Fig. 6b, ¢; B — for the cut-ofl grade 0.4% Zn: 1 — boreholes,
2 — ore accumulalion coefficient isovalues

Mapy wspdlezynnika rudonosnosci

Brzeina zawanosé Zn: A — 0,2%: 1 ~— otwory wiertnicze, 2 — wspdlczynnik mdonosnosci, 3 — przekrdj z
fig. 2, 4 — przekroje z fig. 6b, ¢; B — 0,4%: 1 — otwory wierinicze, 2 — wspdlezynnik rudonosnosei
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Images oblained on the maps kw0.2) and kx0.4) arc similar in the main mineraliza-
tion atea north of the graben. The atca delimited by the respective isarithms of &
values decreases with an increase in the cut-off grade of zine. The southern boundary
of the mineralized area runs approximatcly parallelly to the fault limiting the graben
from the north (with the (hrow over 50 m) — Fig. 11. This fault possibly represents a
batrier for mineralization southwards. In the western patt of the area studied the
intensively mincralized dolomites are limited by the NNE-SSW fault. Tt seems that
this fault could also act as the bartier for mineralization.

The richest parts of the deposit, considered as the economic ones, cecur in the
small diseontinuous zones (Fig. 11). The biggest zones are 400-600 m in length and
250-350 m in width. They oeeur in the northernh wing of the graben within the zones
delimited by isaritluns of kxo4y = 10 and 20%. The thickness of the ore-bearing
dolomites is there below 45 m (Fig. 11).

As it is presented above, the richest, economically significant ore bodies are
surrounded by the wide aureole of the dispersed mineralization where zine eontent
over 0.2% appears irregulary distributed within the ore-bearing dolomites. S$mall
thickness of the ore-bearing dolomites favours the occurrence of the ore bodics.

H. Gruszezyk and A. Paulo (1976) pointed lo the [act that the lead and zine deposits
in the Olkusz region occur in the (ransition zone between the limestones and do-
lomites, the zone determined as the interlacial one. Relalion between the ore distribu-
tion and the thickness of the ore-bearing dolomites in the Rodaki — Rokitno
Szlacheckie area support this thesis.

Apatt [rom the direction of the ore-bearing zone and the economie ore bodics
parallel to that of the faults, ie, of NWW-SEE, therc can be noticed another onc
oblique to the [irst mentioned and running latitudinally (Fig. 11). It suggesls that the
distribution of the mineralization could have been also dependant on the other
tectonic phenomena not evident in the cartographic image. The latitudinal run of the
distribulion of the ore bodies in the Olkusz region was discovercd by R. Blajda (1983).
Occasionally also the tendency of their arrangement in the longitudinal direction (M.
Nicé et al., 1976) may be observed there. In the arca north of the graben the ore-bearing
dolomites spread into NNW, so there appears somc obscured tectonie plan influenc-
ing the mineralization distribution, too. The inlerpretation of this plan is not simple.
That can be e.g., an assemblage of fissures fcathering the faults of NWW-SEE
dircetions.

In the Trzebionka mine M. Szuwarzynski (1983) has stated a connection between
the occurrence of mincralization and the latitudinal strike-slip faults as well as those
close to the dircetion of NWW-SEE. Tl tectonies pattern is there similar to that in

Fig. 10. Ore aeccumulation coeflicient wend surface map; cut-off grade 0.4% Zn; 2nd degree polynomial
approximation

1 — boreholes; 2 — trend surface isolines; 3 — areas of positive devialions from the trend surfaee; 4 — main
faults bordering Rodaki Graben; 5 — other faults

Mapa trendu wspolezynnika rudonosnosei przy brzeinej zawartoscel eynku 0,4%; aproksymacja wielomianem
drugiege stopnia

1 — otwory wiertnicze, 2 — izolinie powierzchni trendu; 3 — pola odchylek dodalnich od powierzehni trendu;
4 — glowne uskoki ograniczajgce réw Rodakéw; 5 —~ inne uskoki
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Fig. 11. Inlerpretation of siructure of Rodaki — Rokilno Szlacheckie ore deposil (based on ore aceumulation
coefficienl data)

1 — faults; 2 — boreholes; 3 — ore-hcaring dolomiles over 45 m thick; 4 — kr at 0.2% Zn cut-off grade over
0.}, 5 — krat 0.4% Zn cut-off grade over 0.1; 6 — Devonian ,istands™

Interpretacja budowy zloza w dolemitach kruszcono$nych (na podsiawie danych wspdlezynnika rudonosno-
sci)

1 — uskoki; 2 — olwory wierinicze; 3 — dolomity kruszconoéne 0 migiszosei powyzej45 m; 4 — rudonos$nosé
powyzej 10% przy brzeinej zawartosei Zn 0,2%; 5 — rudonosno$é powyicj 10% przy brzeinej zawartosei
Zn 0,4%; 6 — ,wyspy” deworniskie

the Rodaki — Rokitho Szlacheckie area. The present state of recognition of the
deposit discussed does not encourage to explain totally the relation belween tectonic
and mineralization. Still that possibility should be concerned in the future exploration.
The presented cartographic image of the mineralized zone suggests that the ore
bodies significant in size can be expected in the NE wing of the graben. The occurrence
of large ore bodies seems to be less probable in the other paris of the area studied.
The oceurtence of the orc bodics in the Devonian rocks represents a separate
problem not analysed till prescnt. There exist not satisfactionary data to apply any
specific deposit moedel there (S. Kurek, 1988) since the showings of mineralization
occur in the separated boreholes being abundant but with no ¢lear mode of cceurrence.
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The data of the prescnt paper prescnted above suggest a distinet dependance of
mineralization on the tectonics. Those suggestions should be also taken into account
when analysing the mincralization in the Devonian rocks.

Translated by Kartarzyna farmolowicz-Szule
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Taime JARRIN, Marek NIEC

WYKORZYSTANIE WSKAZNIEA RUDONOSNOSCIDO INTERPRETACJIMODELU ZEOZA RUD
Zn-Pb (NA PRZYKEADZIE ZEOZA RODAKI — ROKITNO SZLACHECKIE)

Streszeczenie

Interpretacja formy ciatl rudnych w zlozaeh Zn-Pb obszaru $lgsko-krakowskiego na podslawie danych z
olwordw wiertmiczych napotyka trudnodci ze wzgledu na zmienne ich poloienie w profilu dolomitéw
kruszconosnych goszezacyeh mineralizacje. Do interpretacji formy zloza Rodaki — Rokitno Szlacheckie,
rozpoznanego otworami wierlniczymi w kategorii Cs, zastosowano liniowy wspdlezynnik rudonosnosei,
definiowany jako stosunck sumy dlugosci (migzszosci) cdeinkow rudnych, stwierdzanych w profilu dolomi-
tow kruszconosnych w otworze, do migzszosci tych dolomitéw w lym otworze. Wspolczynniki rudenosnosci
obliczono przy przyjeciu zawarlosei brzeznych wyznaczajgeych odeinki ,,rudne™ wynoszgeych: 0,1,0,210,4%
Zn. Okreslajg one odpowiednio granice: lokalnych anomalii wokétzlozowych i stref okolozloiowej minerali-
zacji rozproszonej. Mapy izolinii wspdlezynnikéw rudnonosnosci, sporzadzone metodq krigingu punktowe-
o, ujawniaja koncentracie skupien rudnych w strefie o kierunku NWW-SEE w skrzydle rowu lektonicznego
o lym kierunku. Pozwalajy zatem na wyznaczenie prawdopodobnego obszaru zloZowego kontrolowanego
przcz leklomke. Strefa objeta najintensywniejszq mineralizacjy wystgpuje w obszarze, w kiérym migiszosc
dolomitdéw kruszeonosnych nie przekrocza 45 m.



