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Thc bmernica Sb-Zn-Hg-W quartz vein systcm is situated in 
Lower Palaeozoic metasediments formed undcr 3-5 kbus  and 350° to 
450°C, intruded by Upper Palaeozoic rhyolites. K-Ar dating indicated 
three metamorphic bases. The first, 343 Ma old affccted phyllite 
rocks, the second 12890 Ma metamorphosed rhyolitcs and the third 
one, 46 to 37 Ma caused formation of ottrelitc schist, host rwks of ore 
deposit. Thc &rnernica vcin (NW-SE), 1.5 km long, and over 350 m 
deep, on average 0.67 m thick, is faulted in four scparated parts: 

))Southern vein<: ~Erbstollen vein<(; )>Main veinu and nNW-vcinc 
Structures of the veins are massive, banded, rarely brecciated. Par- 
agcnesis: quartz I (50-95% of orc mass) as the main gangue mincral; 
antimonite I, 11, sphalerite I, 11, cinnabar as the rnaln ore minerals; 
subordinate arc chalccdony,sideritc, fcrbcritc,jamcsonite, berthicritc, 
boulangcritc, plagionitc, arseno yrite, scarce arc pyrite I, 11, marcasite, 
pyrrhotite, barite, chalcopyrite ~ I I ,  tctrahcdritc and enargitc, whereas 
accessories u e  galena, quartz 11, realgar, gold and mincral )>X<(. 

Chemical analysis of 177 orc sam les taken from old Saxon and 
Austrian mining works gavc 4.33% gn ,  2.22% Sb and 137 grit Ag. 
Fifteen samples gave tracc to 0.1 %) Hg and cight sam les trace to 0.1 
grit Au. Untouched part of thc )>Main vcincc Vavc 5.90k Zn, 8.93% Sb 
and 126 g/t Ag. Remnant ore gavc 2.60-3.28h Zn, 0.69-0.73% Sb and 
161 to 190 grlt Ag. Entire proved, probable and posssihle ore reserves 
(306.000 t j  havc 5.9% Zn, 4.0% Sb and 114 gr/t Ag. 

The 6" S of antimonite is +2.6%0 and of sphalcritc +3.7%0 indi- 
cating juvenile origin of sulphur. Fluid inclusion study of quartz iden- 
tified three typcs of fluids: Variscan NaCI-KCI-Hz0 type rclated to the 
Latc Palacozoic granitc (rhyolite) magmatism, post-Variscan NaCI-- 
CaC12(+MgCI2)-HzO type formed by admixing of hot salinc connate 
waters originated from thc Latc Permian cvaporitc complcx and mcta- 
morphogenic aqueous-curbonic fluids which ovcrprintcd orc dcposit 
with C02,CHd and N2 componcnts in Late Tertiuy. 

Zagreb, 1999. 

Introduction 

The cemernica area is located 3-4 km northwest of 
the town of Fojnica in the Middle Bosnian Schist Moun- 
tains (MBSM) (figs. 1 and 2). 

The ore-bearing area covers the surface of 18 km2 (7x 
2.5 km). Ore  occurrences a re  found a t  Osoje, 
Cemernica, Putljevac, Donja LuCica, Povitine, Crvenka 
and Ledine (fig. 1 . Economically significant occur- 
rences are found at & ememica whereas the another ones 
are less significant ( K a  t z e r , 1925; J u r kov i 6 1956, 
1962a). 

The abangoned eemernica mine is located on both 
sides of the Cemernica Creek. Remnants of older works 
can be traced for 1.5 krn in length and 300 m along dip. 
The ore-vein outcro s are found at the altitude of + 1035 
m in the northwest b r s t  location) and at +720 m in the 
southeast (Dedina Spilja location). 

SbZn-Hg-W kvarcnc 5ce bmernicc nalaze se unutar donjopaleo- 
zojskih metascdimcnata formiranih uz 3-5 kbr i 350-450°Cprobijeni 
gornjopdeozojskim riolitima. Datiranje K-Ar metodom indiciralo je 
tri fwc metarnorfizma. Pwa fwa, 343 Ma stara djelovala je na filite, 
druga 120-90 Ma stara metamorfozirala je riolite, a treda izmedu 46 
i 37 Ma uzrok vala je formiranje otrclitskih Skriljaca, nosilaca leiigta. 
Pudna iica u &mcmici (NW-SE pruianja, i padom na NE) debela 
c prosjctno 0.67 m, duga jc 1.5 krn i protcie se u dubinu preko 350 m. 

kasjednuta je u Eetiri dijcla: ,>Juina iicaa, .Rudnitki potok iican, 
nGlavna iicaa i *SZZica<<. Struktura jc masivna, trakasta, rijetko 
brctasta. Paragcneza: kvarc 1 (50-95% rudne mase) je glavna 
jalovina, a antimonit I, 11, sfalerit I, 11, i cinabarit su glavni rudni 
mincrali. Podrdcni su kalcedon, siderit, ferberit, demsonit, bertijerit, 
bulanicrit, plagionit, arsenopirit; oskudni su pirit I. 11, markuit, pi- 
rotin, halkopirit I, 11, tctraedrit i enagit dok su galenit, kvarc 11, 
rcalgar, zlato i mincral DX* akccsorije. 

Kcrnijskc analizc 177 rudnih uzoraka iz starih saskih i austrijskih 
radova dalc su 4.33% Zn, 2.22% Sb i 137 grit Ag. Samo 15 uzoraka 
p k a ~ d o  jc tragovc do 0.1 % Hg, a 8 uzoraka tragovc do 0.1 grlt Au. 

ctaknuti dijclovi aglavne iice.: pokazali su 5.91% Zn, 8.93% Sb i 126 
r It Ag. Preostale rudc starih radova dalc su 2.6-3.3% Zn, 0.69- 
f 7 3 %  Sb i 161 -190 grit Ag. Ukupnc dokazanc, jeronatne i mogute 
rczcrvc rudc (306.000 t) sadric 5.9%) Zn, 4.0% Sb i 114 grit Ag. 6 3 4 ~  
antimonita jc +2.6%(1, a od sfalerita +3.7%0 Sto ukuuje na juvenilno 
porijcklo sumpora. Studija fluidnih inkluzija u kvarcu identificirala jc 
tri tipa fluida: variscijski NaCl-KCI-H20 tip gcnctski vezan za granit- 
ski (riolitski) magmatizam, postvariscijski NaCI-CaCIz (kMgCl2)- 
Hz0 tip formiran mijeSanjem savrutim, slanim konatnim vodama koje 
vuku porijcklo iz gornjopermskog cvaporitnog kompleksa tc mctamor- 
fogcni fluidi koji su u mladcm tcrcijcru donijeli COz, CH4 i N2 kom- 
poncntc. 

Very intensive exploration works were carried out 
from 14Ih to 16 '~  centuries by Saxon miners, however 
there are some indications on the activ~ty of ancient 
Romans and Illyrians ( H a  u e r , 1884; W a 1 t e r,  1885, 
1887). Austrian miners found on dumps and in under- 
ground works sphalerite and certain quantity of silver- 
bearing antimonite and on some places nests and 
impregnations of cinnabar. These findings caused di- 
lemma and confusion concerning the real object of the 
Saxon exploitation in the Cemernica mine. The most 
surprising fact was complete absence of galena in the ore, 
galena was only inferred. W a 1 t e r (1887) and S c h o n - 
b u c h e r -  (1898) were of the opinion that the Saxons 
used in Cemernica silver and gold, whereas F o  u 11 o n 
(1892)) R i i cke r  (1896) and R i c h t e r ,  who was a 
director of the Austrian exploration works considered 
that the Saxons produced mercury ore needed for gold 
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amalgamization. Most data on the cinnabar were pre- 
sented by W a 1 t e r (1885; 1887) who continued Aus- 
trian exploration works. His papers were considered by 
G e z e l l  (1888), Pav lov iC  (1889) and H a u e r  
(1884). B o r d e a u x (1895), P o  e c h (1900) and 
R ii c k e r (1896) presented also data on cinnabar of the 
Cemernica area. J o h n & F o u 1 1 o n (1893) analyzed 
a selected ore with 6.83 % Hg. On the basis of summa- 
rized published data and personal communication of F. 
Richter, Ka t z e r (1907) writes that cinnabar was main 
ore mineral of the ,>Southem vein(( which contained 2% 
Hg and that the ore was enriched by hands to 15% Hg. 
In sErbstollen vein(<, cinnabar is also main ore constitu- 
ent and ore contains on average 1% Hg. Ka t z e r (1907) 
and 1925) was confused with the objectives of the Sax- 
onian mining activity due to the fact that the Saxons did 
not exploited sphalerite and antimonite which contains 
in average more than 50 glt silver and sometimes neither 
cinnabar because the ore remained on some  laces in 

in 1917 (Sim i C, 1951), whereas production of mercury 
reached 33,6 to 50 quintals (A n o n y m u s, 1892,1899) 
and 6 t, respectively (K a t z e r, 1907). 

In the next period until 1948 the mine was abandoned. 
The Copper company, Sarajevo performed during the 
period 1948-1951 a new 80 m long adit, located 10 m 
above the main water-pipe shaft. The Geological Survey, 
Sarajevo, carried out in 1956 extensive exploration works 
(R a m o v i C & Z e c, 1959,1962), which comprised 2000 
m adits, galleries, crosscuts and 200 m inclines. Three 
boreholes, one vertical (100 m) and two inclined (75 and 
50 m) were drilled from underground chamber at +750 
m. Geodetic surveying of the surface area scaled 1:200 
and of the underground works scaled m 1:1000 and 1:250 
were performed. Geological recordings of the surface 
and underground works and sampling of ore veins and 
old wastes were carried out. The exploration works ter- 
minated by the end of 1961. 

veins. Based on microscopic work, J u r kov i ;! (1956, The exploration works carried out in 1880- 1885 and 
1962a) found in mineral paragenesis tetrahedrite, 1956-1961 nowhere reached utmost depth of Saxon 
berthierite, jamesonite, boulangerite and plagionite in- works and thqrefore there are no data about the dipping 
stead of lacking silver-bearing galena. The Cemernica depth of the Cemernica vein. 
deposit was explored during the period 1880- 1885 by 
Austrian miners. They separated by hands from old Geology of the Cemernica area -- 
wastes antimony ore which was melted in a small foundry The eemernica area is composed mainly of h o i c  or constructed in 1894 C o m ~ a n ~ r  (Anony- Lower Palaeozoic phyllites and ottrelite schists which mus 3 1899). production was in are intruded byschistose rnetarhyolites Ka t z e r (1925). 188411885, 108,6 t in 1891, 153 t in 1890-1893 and 73 First detailed geological map of the Cemernica area 
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