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Introduction
Panagyurishte ore region (Central Srednogorie struc-
tural and metallogenic zone – Popov et al., 2000) 
comprises over 150 ore deposits, occurrences and in-
dications. Its main metallogenic characteristics and 
economic value determine by the presence of porphy-
ry-copper and massive sulfide deposits. The later ap-
pear epithermal high and intermediate sulfidation de-
posits (Popov, 2012). Generally, the porphyry-copper 
deposits do not form placer gold deposits due to the 
very small gold grain sizes (Tokmakchieva, 1994). 
On the other side, placer gold deposits are known in 
the region (Popov, 2012). These facts raise a question 
about the source of placer gold but data on this issue 
are very scarce (Tokmakchieva, 1994). The subject of 
this study is an analysis of the spatial and statistical 
distribution of placer gold as well as the composition 
of the gold-containing stream-sediment pan-concen-
trated samples taken in the region discussed. The aim 
is determination of the mineral association of alluvial 
gold and revealing the spatial gold distribution pattern.

Data and methods
Archive data from stream-sediment pan-concentrated 
surveys carried out in the Panagyurishte ore region 
comprising 8844 samples are used. Data about the lo-
cation of Cu and Au deposits, occurrences and indi-
cations taken from the Cadastre of mineral resources 
of Bulgaria (Maznikov, unpublished data) are used 
as well. The following maps were prepared: indica-
tive map, probability map for finding of gold; Fourier 
model of the gold probability and a map of the most 
prominent pattern in the gold distribution. The meth-
ods used are published in several works among which 
more comprehensive are Vitov (1992, 1994).

Results
Gold is found in 984 samples in association with 20 
other minerals. The correlations of gold with these 
minerals are shown on Fig. 1. Samples with gold are 
displayed on Fig. 2a. Fig. 1 suggests that the placer 
gold in the Panagyurishte ore region is mainly related 

Fig. 1. a, correlogram of gold with other minerals in the samples (black bold lines connect ore minerals): 1, anatase; 2, andalusite; 3, apatite; 4, barite; 
5, bismutite; 6, galena; 7, leucoxene; 8, magnetite; 9, marcasite; 10, minium; 11, molybdenite; 12, monazite; 13, lead; 14, pyrite; 15, pyromorphite; 
16, rutile; 17, titanite; 18, cerussite; 19, zircon; 20, scheelite; b, graph of statistically connected minerals, based on a (Bernoulli test, α < 0.001)
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to copper-pyrite-polymetallic and barite deposits. The 
relationship gold-molybdenite is an indication that 
some porphyry Cu-Mo deposits have also generated 
placer gold. For instance, Elatsite gold-bearing por-
phyry-copper deposit contains gold minerals but this 
circumstance is atypical of the other porphyry-copper 
deposits in the Central Srednogorie (Popov et al., 
2000). These facts are consistent with the statistical 
findings in the present study that most porphyry-copper 
systems in the Panagyurishte ore region do not gener-
ate placer gold. The modeling of alluvial gold distribu-
tion reveals a striped pattern: intersections of stripes of 
NW-SE trend and other transverse stripes in the areas 
of Banya, Etropole, to the NE of Koprivshtitsa and 
near Divchovoto (Fig. 2b). The expected zoning of the 
gold halos of mechanical dispersion from the center 
outwards is molybdenite-sheelite-barite-marcasite-py-
rite-galena-minium-pyromorphite-cerussite-bismutite 
(Fig. 1b). Coarser epithermal gold is expected to have 
sizes bigger than 0.05 mm and should be prospected 
with detailed stream-sediment pan-concentrated sur-
veys as ores and rocks should be crashed, milled and 
then pan-concentrated.

Conclusions
1. The alluvial gold in the Panagyurishte ore region dis-
plays statistically derived relationships with barite, py-
rite, marcasite and lead minerals. Barite, marcasite and 
lead minerals characterize the epithermal deposits and 
are generally atypical of the porphyry-copper deposits 
in the region. The statistical relationship gold-molybde-

nite reflects published data that coarse (placer) gold is 
related to individual porphyry Cu-Mo deposits like the 
Elatsite deposit. 2. The Fourier-modeling of the gold-
bearing stream-sediment pan-concentrated samples 
displays a striped gold distribution pattern comprising 
NW-SE stripes and SW-NE ones and their intersections 
in the region. 3. It is expected that the placer-forming 
gold has sizes bigger than 0.05 mm and its successful 
capture by pan-concentrated sampling requires prelimi-
nary crushing and milling of rocks and ores.
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Fig. 2. Distribution of gold in alluvial sediments of the Panagyurishte ore region: a, sampling sites: small black point, sample without gold; color 
ellipse, gold-bearing sample (the color corresponds to the gold content increasing with ranks from 1 to 10); b, Fourier-model. The sites of Cu and 
Au deposits, occurrences and indications are after Maznikov (unpubl. data)


