
Geol. vjesnik I Vol. 41 I str. ~~5-367 J Zagreb 19_88. 

UDC 553.3 Jzvorni znanstveni rad 

Ore deposits in the Dubokl Vagan region south and south-west 
of the town of Kres evo, Bosnia · 

Ivan JURKOVIC 
Rudarsko-geolosko-naftni fakultet Sveucilista u Zagrebu, 

Pierottijeva 6, YU-41000 Zagreb · 

Jn this paper it.he a1Uthor gi~ an account of the basic chairaoteristios of 
the most ilnpootant ore occurrences and ore deposiitis south and south-west 
of ,the town of Ktre5evo. There are: monOilllineral quartz occurrences, type 
Busovaca, quantz-siderne-hematirte deposits, type Zekliea brijeg, barite depos.iills 
with different amounts of quartz, siiderl!te and Hg-tetrahedri.te, type Dubdki 
Vagan, and monomineral barite occurrences w.iJth Hg-tetrahedTJ,te, type Me­
duvdje. The fOims tin whioh the ore deposits occur are described, the para­
genesii:s of hypogenic oo.d hype11genic minerals is established, the microphysio­
graphic charaoter.istlics of all mirnerals are given, along with the sequence of 
minerailization and a tabular scheme of the mtensiity of the minerals. 

A comparison of the para.genesis of the Dubokii Vagan deposits with the 
adjacent Medumje region i;s discussed. 

U ovom :radu auitor daje prilkaz osnovrnih karakte11istiik:a najvafoiijiih nidnih 
pojava j .rudnih leMSt:a jui.n.o i jugozapadno od grada KreSeva u Bosni. To 
su: mc:mominemLne ikvaircne pojave tip Busovaea, kvarc-siderit•hematitna Je­
:mta tip Zekiea bri.jeg, banitna le2Ji.Sta sa razl!ioitim kolicinaima kvairca, side­
dta i Hg-tetraedrita tip Duboki V~ d monomineralne baritne pojave sa 
Hg-ttetraeddtom tip Meduvdje. Opi:sani su obl!idi pojavlj1i:van'.ia rudniih po­
java, paragem.eze primamih i sekundairmih minerala, mi.krofizio~ke ka· 
r~ter.istiike svih minerala, redosLijed mi:neral!izacije te tabelami prikaz inten­
~iteta pojavljivanja pruname i sekumlarne minemllizaoije. 

·Posebno je :izradena iusporedba parageneza rudinih 1pojava podrucja Du­
-boki Vagan s onima u susjednom podrucju planine Meduvr§ja opisane ra­
nije po I. Jurkovdtu (1987). 

HISTORY 

The ore deposits of the DubokJ. V ag31D area are part of a wider ore­
-beaning 1region of Kresevo, which !itself forms part of the Mid-Bosnian 
Ore Mountains (I. Jurik o vi c, 1956, 1957). 

The Duhdki Vagan area (Fig. 1) covePS 6 kms2 (2 X 3 kms). Its northern 
border runs 1 ikm south of .the town of Kre$evo, and it:s isouthem limit 
is 4 !kms sO'llth of KreSevo. To the east the Du:balci Va:gan area continues 
on to the barite area of Mount Meituvr$je descr~bed in I. Ju11koviiC'.s pre­
vfoUJS papers {1986 and 1987). 

Fig. 1 shows the position of all the ore ocourrences desc:riibed and the 
geo1ogicatl map referred .to earlier (I. Ju r :k o v i 6, 1956), which has 
been revised 'Olll the basis of dating suggestions by R. Jo v a no vii c et 
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al. (1977). It iis obvious from this map that the dolomite and ·phyillites 
dated earlier by F. Katzer (1926) as belonging to the Cariboruiiferous 
should be ascdbed to the Devonian{?) {I. Jurik o vi c, 1987, p. 315). 

The earliest data on ore deposits amd on mining operations in the ge­
neral area of Duboki Vaigan come from D. W o 1 f {1847). The subject 
was later treated by A. Conrad (1870), F. Herbich {1880), F. 
Vogt (1880), B. Wa'lter (1887), F. Katzer (1907), I. Jurkovic 
(1956 and 1957), M. Jererm.ic {1963), V. M!ikolj!i (1969). 

ORE OCCURRENCES 

In the wider ore-hearing area of Dubokii Vagan, south and south-west 
of the town of Kresevo, ore occurrences of .different iparagenesi:s have 
been discovered and e:xploited to a grearter or rlesser extent in the follow­
ing locaHti~s: 
· · A. Mon'Omineral quartz occurrences of type Busovafa in the Devonian 
(?)-schists of the Dug e N j !iv e - Z aip ad a locahl:ty; 

B. Quartz-s.iderite-hematite ± barite deposits Z e k d ca b •r i j e g 
along the contacts quart2'lpOI'phyre-dolomite--.schistis; 

C. Bari.te deposits with different amounts of quartz, siderite and Hg­
-tetrahedri.te, ty.pe Duboki Vagan, in the dofomites of D u b o k i V a g an 
and Cvjetnjak; 

D. Monominera'l barite oocurrenoes with Hg-tetrahedr.iite, type Medu­
rvr5je, in thedolomi.tes of Jerikova kosa, Do din potoik, Staj­
s k i D o l and T r li c a. 

A. Monomineral quartz occurrences, 
type Bu1sovaca 

Quartz deposiits are found at an aibso1ute altitJU!de of ..j- 940 m in the 
D u g e N j iv e - Z a pa d a locatilOil about 1.5 kms SW of the town 
of Kresevo, on the Rudna ridge. The area consist of Devonian (?) 
slates (phyllites, quartz-phy.11ldtes, qu.artz-'Sericitic s'lattes). Towards the 
west there extends a quartz1>0:rphyre massif. A number of quartz veins 
were disoovered, running northJsouth and :steeply inclined, which project 
litke reefs from the softer slates on aooount of their ·greater resistance to 
weathering. The ore deposits are on a relatively smal1 scaJle, •the veins, 
lenticular and of irregular shape, rup to 0.5 m .thick, qUiickly ·disappear 
intJO the mteri.or of the i:rook. They were .examined by suiperfii.cial exca­
vation;s. 

The rmineral paragenesis is very simple. Among hyipogenic minera.Jls the 
following were identified: quartz I, pyrite, chlorite, sericite, quartz II; 
hypergenic (seoondary) minerals comprised goethite, lepidocrocite and 
ps.ilomelane. 

Quartz I is the main mineral dn alJI occurrences. Anallyses show it 0!S 

oonstituting 97. O/o and even more. It is mi.IJky white ·in colour or else 
semi-transparent. It has coarse.;grained ccysta1s, individual pieces of 
quartz ooalescing in a more or les•s den1Jicu:la:r pattern. The gradn1s are 
strongly cataclased, full of cracks; a.ilong the edge of the grains there 
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ORE OCCURRENCES DUBOKI VAGAN Fig.1 
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may be observed the initial phase of a .reorystat1iza!tion into minute re­
crysta1lized grams of quartz measurmg 30-50 ftm. The ooarse-grained 
quartz is opticaJly atnomalcms to a ma!liked degree, which iindiicates the 
powerful pres1sures to which it was ·Sllllbjected during the epigenetic 
phase. The fissures dn the quaTtz are freqqently f.il.hled with ch:lori te and 
serioite, and, in the •superficial parts of the occurrences, wtith hypergenic 
mineral·s. 

Pyrite irS a suibsidiary constitruent Qf the quartz ore ocourrences. It 
manifests itself in the form of inddviJdua1 crystal uip to 2 mms in dtia­
meter, as nests or veJinletis in quartz I. The grains are also cataclased. In 
the superfiicial areas of the ore deposits it is ox.idized to a considerable 
degree to form ·goethiite and lepidocrocite. 

Chlorite ·is of a ipa.le green oolour and of weaik pleochroism. It is most 
frequently observed next to waill•rock, but also in the diaclaises of 
qua1rtz I. 

Sericite takes the form of miorosoopioailly fine leaves which constitute 
aggregates or fine films (ooatiings) on craoks in quartz or the wall·rook. 

Quartz II is a mineral of the drusy spaces in quartz I. It is .idiiomo:riphic­
a1ly developed with well formed prismatic and PY'ramidail terminal cry­
stallographic plates. As a .rule it is optically noomail. 

There are very smaH quatities of hypergenic minerals. Goethite and 
lepidocrocite, products of pyrite oxd:diza.tion, predominate. They are de­
veloped in cdlomorphic structures wirth typica1 oiptioal features. Psilo­
melane fonns dendrites dn the superficial areas of the quartz occurrences. 

The qua~ occuTrences in the Duge Njdve - Zapada 1location are 
typical mineral occurrences of the saime paragenetJic and genetic cha­
racteristics as those in the Busovaea and TTavrrilk area (I. Ju r k o vi c, 
1956). 

B. Quartz - 'Side rite - hem at He occurrences 
± ba(fdte 

A whole •series of ore ocourrences of this iparagenetdc type i•s .to be 
found in the Z e k i c a h r i j e g location, on the northern slopes of 
the mountain Babja Ra'V3ill { + 1193 m) at absolute ailtitudes of 1050 to 
1100 m, in •the catchment areas of the Soona arnd Trlica brooiks, both 
trihut·aries of the DraguS.nica. At the junction of the iphylloi'trl.c rooks of 
Mount Babja Ravan and the quartz.ipwphyres, dolomites and •sfab 
limestones along the NW-SE line of .that junction, there are numerous 
medieval (probably also tin ipa•rt, Romam) mine workings extending over 
some 500 m. They oonsi•st of major ex.cavations, measuring individually 
anything from 50 to 100 m, some 15 to 20 m. wide, along with a con­
siderable number of minor worlcis and short shafts. Large quantities 
of gangue material and remnants of ores maike it diffiC'Ull.t to observe 
the_ oJ.1iginaJ form of the ore deposits and to ·establdsh the aotual rela­
ti.onsbip of .individual minerals to each other and to work out ·their 
sequence. A high degree of silification in the dolomite and limestone 

-indicates the metasomatic nature of the ore fom:iatlion. Data reoorded 
by D. Wolf (1847) and B. Waiter (1887), also quoted iby I. Jur­
k o v 1i c (1956) and V. Mi •k o l j i {1969), indicate that r:i.ron ore had 
bem WOI'lked on Zekiea brijeg or on Mount Baibja Ravan. This is also 
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suggested by an ana1ysi:s of the imn ore published by B. W a 1 t er 
(1887): 43.4 °/o Fe, 3.7 O/o Mn, 18.8 O/o Si, 0.05 °/o S, a:nd 0.08 O/o Hg. V. 
Md k o 1 j Ii .(1969, p. 116) mentions major acti:vdty in the excavation of 
cinnabar in the past, especially at ,the erud of the 17th century, quoting 
Bajina Jela a!Ild Gunjani as one of the centres of these mining opera­
tions, which isuiggestis that cinnabar was also beimig wo:Pked on Zekriea 
brijeg. 

Because of the 1inaccessi1biil1ity of the p11imary ore bodies we were 
able to assess the ore ,deposits of Zekica hrijeg an[y on the bas~s of 
material from the remains of excavated ore and ganigue minerals which 
gives an i1ndication of quailitatrive re'latlionships but does not enable us 
to establish the 1intensiity of occurrence in the case of indiividual minerals. 

The pri:ndpal minerarl's are siderite and hematite and pseudomor­
phoses of goethite with siderite, with quartz ocourring in significant 
quantdties. The occurrences iin the SE :part of the ore~bearing belt, !Ilearer 
the Cvjetnjalk locatlion, oootain a preponderance of barite with the 
siderite. In the ore mass we also observed pyrite and dTUJSy quartz II. 

Occurrences of the Zekiea brijeg type will be discussed in more de­
tai'l 'in subsequent papers on the ore deposits of the Dezev:ice and 
Dusina areas west of the town of Krese'V'O. 

C. B a r 1i t e ,cl e ip o s i.t s w i t h di ff e r e n t r a ti o ·S o f 
q u a 1r t z, s id e r i t e and Hg - t e t rahed ri t e, 

type Dubo1k i Vagan 

The Soona, Trlica and Dubok,i Vagan streams have their sources on 
the northenn and north~eastem slopes of Mount Bahjra Ravan ( + 1193 
m); on the north-western and the northern slopes of J elovi Rat ( + 1052 
m) ri1se the Sta}skii Doil and Vrelo streams. The Dragusnica potdk which 
is fovmed fmm these sou:PCes flows lin a northerly direction an!d enters 

· the Kresevcica potok immediately south of the town of Kre.Sevo. Half­
way between Babja Ravan and Jeloivi Rat there i's the Ravni Vagan 
plateau, on 'the northern ,side of which are found the DU'bdki Vagan ore 
deposits, "W1i. th the Cvjetnjalk. location on i tis southern aspect. In these 
two locations there are major medieval {and probably fil,so, Roman) 
workings fior 1fron ore and cinnaba1r . 

The Dubdkii Va:gan site rlies at absolute altitudes of + 900 to + 1000 m., 
about 3 ikms south of the town of Kresevo in the valley of the same 
name. 

In a 'large :karstified depression in the Devonian(?) dolomite measuring 
100 to 220 m. across and 15 to 20 m. deep there are the remains of 
Roman and medieval mine wo11kings. The bottom of the depression is 
filled with rubble and blocks of siiliceous barite which represented 
gangue 1in eadier ,fdmes. Part of this mate:riial came from mining opera­
tions, but part i's the residue left by the weathering and leaching 'Out of 
the ore-bearing dolomite (eHuivium). These ancient miners removed the 
cinnabar formed by the weathering of Hg-tetrahedrite so as to get t-0 
the elemental mercury :necessary fOT .the amalgamation of gold. The 
bavite vas rejected as gangue material. They also used hmonite ore 
for ,the iproduction of iTon in the Kresevo smeltJing works {V. M i k o 1 j i, 
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1969). In most recent times the old ore dumps and e'lurvial deposits 
have been wovked over ood ibarite recovered by sepaxating it ftiom the 
oonsiderahle quantities of quartz inter.grown Wlith the baTite. This clear­
ing up of the old workings has afforded. a better view of the aotual form 
of ihe ore bodies. These are irreguilar seams .rtmilli:ng NW-SE, 1-1.5 
m. thick, iincldning downwaros towa:rids the NE, but there are also 
satellite veins of bacite, the roots of which have been uncovered by 
more recent mine worikiiings. 

Macrosoopic examination of the waste heaps and eluvtia:l material 
establishes that barite .i,g the main mineral Jn the ore deposits. There 
are signi£icant quantities of quartz, perceptible quan1lities of py11i te, but 
significantly [ess Hg-tetrahedri.te. Fiuo:ni:te appears in the tiorm of 
veinlets and nests. There are oonsideraible quantities of »hlmoniite«, a 
little cinnabar, Mn-minera1s and Cu-carbonates. 

The ocourreinces in Duboki Vagan were first mentioned by D. W o 1 f 
(1847), whose references were later published by V. Md:kolj i (1969). 
Most data are to be found in paperis !Qy F. Vogt (1880) aind B. W a ·l­
ter {1887), whose .results are also to be found ill F. Katzer (1907). 
These include an analysis of ore from MaJii Vagan: 5.26 O/o Ou, a trace 
of Hg, 0.060 O/o Ag, and another ana'lysiiS from an unddenti.fied site which 
indicates the approximate relationship of the main minera:Ls in their 
paragenesis: 40.2 O/o BaSO,, 32.6 O/o Stl02 , 2.4 O/o Hg-tetrahedrite, 0.8 O/o 
Cu, 24.8 O/o •soluble matter. I. J u ·riko vi c (1956) gave the first detailed 
paragenesis of ore from Duboki Vagan, aoo dn hi•s subsequent ·paper 
(I. ;r u r 1k o v i c, 1957) identWfiied the genetic position of this tyipe of 
ore depOSlit in the Mid~Bosniam. Ore Moutains. M. Jere mi c (1963a) 
only mentions that the deposit belongJs to a group of barite-tetrahedrite 
deposits and gives an analysis of the ba:riite: 85.10 % BaS04, 0.12 O/o 
CaS04, and 0.59 O/o SrS04 • 

The C v j e tnj aik site ii•s •situated in the catchment area of the 
waiercourses which ·run SSE and enter the river Lepenica. It is about 
0.5 kms south of Dubdkii Vagain, and about 0.5-1 km. in an easter0ly 
direction from the swnmit of Babja Ravan { + 1193 m.). A considerable 
number of large excavations (Die Pdngen on germam. language) and 
caverns ·indicate earlier medieval and Roman mining fur limoruite and 
cinnabar. The worloings are ·s~tuated mainly in the dolomite, but also 
part!ly •ID the quartz.;porphyres. Barite and siderite .predominate d.n the 
spoil heaps, but there are also significant amounts of qruartz. There is 
significantly less pyrite, and even less Hg.itetrahedrite. »Lim0t11lite« fonned 
by the oxidation of siderite, pyrite and tetrahedrite dominates among 
the secondary minerals. Cinnabar and Cu-mineralis are subsidiary consti­
tuents. The literature contadn.s two analyses of the iron ore: 51.8 °/o Fe 
with 0.10 O/o Hg, and 34.16 O/o Fe with 0.10 O/o Hg. 

Ore formation was m the form of stoakweriks, nests and veins. The 
ore~bearing belt extends in a NW-SE direction. The ore occurrences 
are at absolute a:ltirudes of + 900 to + 1000 m., and, dn the extreme NW 
area of the belt, up rto 1100 m., where the paragenesi1s is simi'lar to that 
of Zekica brijeg. Part of the ore.Jbearing zone is of an eluvi·a:l character 
(seconda:ry, ·sedimentary 1deposits). The first details of this site are found 
i!Il B. W a '1t er (1887), who is subsequently quoted by F. Kat z er 
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(1907). I. Jurkovdc (1956 aind 1957) writes that .the paragenesis of 
the Cvjetnjak deposits resemJbles that of Duhdki Vagan, wirth the differ­
ence that Cvj etnjaJk offers 'Sigrnificant qu3!ntities of ·Sti.derite arnd pyrite 
at ·the expense of quartz, of which there is less. M. J e rem i c (1963a) 

. merely 'states that Cvjetnjaik beloDJgs tJo a group of barite-quairtz deposits. 
Microscopic examination of thin ground aind poHshed secti•on of ore 

samples from the Duboki Vaigan and Cvjetnjal.k siites in polarized light 
gave the following results: 

hypogenic paragenesis: badte, quarz I, sidePite, pyrite, antkerite, Hg­
-tetrahedrite, sericite, 1kaoHil!i.te (?),fluorite, quartz Il: 

Barite is .the main mineral of the ore deposit!s both 11n Dulbaki Vagan 
and iiii Cvijetn;jaik, but in Duboki Vagan quartz I is drnivolved 1to a greater 
degree in paragenesis, whereas dn Ovjetnjalk there i·s les•s quartlz aind 
more siderite, with •individual deposits mePging into barite•siderite de­
posits. Barite ocoul's in vaPious sitPuctural types: platy, 1gram.dar, cata­
cla·sed, recrystalliized, ibreccia-li:ke. It i•s white or mHl.ky white in oolour, 
often optiicaJlly anomalous. 

Quartz I is :miorogranular or fame-grained; it occurn within the ore 
bodies, and in the dolomite of 1the walhod.k which it replaces. It forms 
dense masses tlntergrown wiith barite or with harite aind ·sidenite. The 
graiins are frequently catacl:aised and optically anomalous. 

Siderite ds a •subsidiary constituent in Duh01ki Vagan, and a primary 
constituent of the Cvjetnjak ocourrences. It d.s rhombohednic i:n halbit; 
at the upper levels it d.1s oornp'letely oxidized into goethite, at lower levels 
the oxidizati!On process operates on the rhombohedric faces of the 
cleavage, and the crystals and gratiiiis of siderite assume the character­
istic brown colour (Braunspat). 

Pyrite is p:riesernt d.n the form of small compacted masses or else small 
rindiividuarl crystals up 1to 2 mms .in diaimeter. In surface areas of the 
deposits it is paTtiallly or totally oxidized <into goothite and .Jepidoorocite. 
There d:s less ipy11ite iiin iDubokii Vagan, hut :it 1i1s perceptiible in Cvjetnjaik. 

Ankerite is observed in the dolomite of 1the wall-rook in the deposits. 
It arose through metasomatic activity. 

Hg-tetrahedrite is a 1SU!bsidiary ore constituent, at most a .few percent 
of the ore rnaiss. It is charactenized by i·ts mercury, gold and silver 
content. Hs weathemng d.n the oXJidization zone p·rtxluoos basic •sulfates 
(mainly of copper), malachite, arurite, goethite, lepidocrocite, cinnarbar, 
a:nd, dn the cementation zone, descendent coveillite and chalcocite, cin­
nabar, and elemental gold '(electrum). Tetrahedrite appears in the form 
of smaU maSises, nests and 1veirns in barite and in wall~rook dolomite. 

Sericite in the fiorm of minute leaves of microscopic dimeillS'ions w~s 
observed in s1ome thin ground seotion. We were :unalb1e to ascertain 
wheter a proportion of these fulfate aggregates belongs more properly 
to kaolinite '(?). 

Fluorite is found d.n young veins ,in barite and in the wall-rock of the 
ore 1occurrences. It was identifoed on the Du!bdki Va:gan site. It i1s trans­
parent or virolet in colour, of octahedral habit. 

Quartz II ii·s a drusy mineral; we find it in cav.ities of quartz I. It is 
developed as accreted crysta1s of ipri~matic habit with developed terminall 
faces or even a,s £ree(floa1Ji.ng) crystaliS. 
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hypergenic paragenesis: goethite, lepidocrocite, »basic siu.1fates«, cin­
naibar, maiachite, azurite, elemental gold, mangainornelane, ipyrolusite and 
chalcedony. 

Goethite is the main mineral of the o:iilldization phase. It arose for 
the most part from sideri:te {Ovjemjak), hut ;in part ail'so firom pyrite, an­
ke:riite, tetrahedrite. It is of twioail cotlorrronph'ic structure. 

Lepidocrocite is a product of weathering of pyrite and tetrahed:nite. 
Whether this mineral ~s also of ascendent origin, as 1stated by I. Ju r­
k o v 1i c (1956), cannot ibe cladmed Wlith certainty: more research into 
its paragenesi1s is reqUJiTed. 

»Basic sulfates«, ipredom:inaintly of copper, and malachite and azurite 
are products of the weathering of tetrahedrite in the oxidization :oone 
of Duboki Vagan and Ovjemj:alk. Cinna1bair tis also noted in this zone. 

Descendent chalcocite and covellite, cinnabar (for the most part) and 
elementary gold {electrum.) aire tyipicall minera:ls of the cementation zone 
of the ore occurrences (this zone :is particularly prominent in Dubc>ki 
Vagan). The microsCIOpic :propertiies of these •minerals are the same as 
tho.se of the ba11ite deposi!ts of MoU!Ilt Meduvdje (I. J u r !k o v i c, 1986 
and 1987) and we do not propose to 1ist them here. 

Partioularly characteristic is the occurrence of manganese minerals 
of the pyirolusite-.mainganite group as identified by H. J. Ros :I er 
(1981) in his text-ibook (p. 403-409). To this grouip the author assigns 
pyrolusite, manganornelaine (mainly cryptomelane), manganite and haus­
mamte. 

I. Jurik o v •i c (1956) identi£ied. ascendent Mn-ox,ide and lepidocroci:te 
in the upper areas of the ore body on the Dubolci Vagan site. Most 
plentiful was psilomelane in the foJ:1Ill of minute aiggregates of needle­
•liike crysta'ls of radial-concentr.ic, kidney•shaiped and radii.al <Structure. 
»P1sHomelane-component 3« was particularly noted, because wlith its 
maPked reflective ip'leoohroi!sm and strongly anisotropic effects it cor­
respOn.ds to 1the properties of tbis mineral cited by P. R a m d o h r 
(1955, ip. 778). Ln drusy spaces of the psilomelane, I. Jurik o v ti c (op. 
cit.) detected 1suib-microscopic t:JO microsoopic 1sma:lil~graiined pyrolusite 
the surface of which 1s more H1ustrous than ipsHomelane, creamy yellow 
in colour and with stronger ooi1sotroptlc effectis. He also detected polya­
nite in the form of granulaT aggregates (tin pilaces as an incrustatit0n on 
psilomelane) or as separate sma'.ll crystals of ipr:ismatic habit, or even 
of needle-shaped habit with very sharply pointed prismatic plates {hhl) 
as the terminal plates on prismatic plates (110). ,Polyaniite is of strongly 
reflective ipleochroiism; greytish-white Ii.in colour, creamy-yellow and with 
very stroingly ani1sotro.pic effects of a 1piinlcish-white colour. Of great 
lustre and very high relief. 

In this paper a correction has been made, :in the sense that we have 
included psi!lomelane and psilomelane-component 3 under the tePm man­
ganomelane and pyro1usite and po1y•mite under •the term pyrolusite, 
because we are concerned W!i.th the same type of crystaHographic lattice 
(H. J. Ros 1 er, 1981, p. 404). Althouigh there are ore occurrences with 
ascendent pyrolusite, we are more inclined for the present to .regard the 
above-mentioned Mn-minera!ls as descendenJt phenomena of oxli.dized 
origin from s1iderite, which has isomorphic manganese built into its 
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molecuile. Whether ipar.t of ·this Mn paraigenesis i.s ascendent must be the 
subject of further reseairoh. 

Chalcedony !features frequently :in the oxidisation zone. 

D. Mono miner a I b a rite o cc u r re n c e •s with 
Hg-tetrahedrite in dolom 1i ·te'S, Meduvrsje type 

In the catchment area of the Dragu!Snica potolk (S6ona, T.rlJica, the 
Dodin ipotok, Stajoski Doi) aibout 2 1kms SQUth of the ·town of l<!reSevo, 
as well ·as on ·the upper reaches of the T:dica hrook, there i.s a series 
monomineral barite deposits with a ismaM quantity of mercury tetra­
heddte. 

The Jerikova Kosa and Dodin rpo101k sites are situated in 
the area between the Bajma Jela ridge 3!Ild the Duge NjliiVe ·ridge, between 
which if.lows the Dodin 'brook. Ba:rdte occurs in the Devonian (?) dolo­
mites at absolute altitudes from + 770 to + 840 m. Along the wal'l-rock 
the <ldlomites are ·slightly ainiker.itised, and •siHaified at points. 4 major 
and several minor hadte ore bodies have been located, .running generally 
E-W, with some extending NW-SE. The ore bodies are of i•rregular 
sha.pe, filling :the ·tectonic fissures dn the ·dolomites. Barite breccias are 
also apparent, with fragments of dolomHe cemented by barite. The richer 
parts of the ore body have been extracted by more recent mining ope­
ratlions. 

The main mineral ds barite; £ine-graine·d quartz I, ankerite and Hg­
-tetrahedrite are present in much fosser quantities, whi1e pyrite is an 
accessory constituent. In the oxidisation 20nes, malachite, azurite, cin­
nabar and »limonite« are Vliisible to the naked eye. 

The S t a j is k i D o l site is situated immediately east of the de­
posits in Jerkova Kosa and Dodtin potok, in the lower stretch of the 
valley through which ·the Stajsikii Dol istream flows, at a:bsdlute alltitudes 
of + BOO to + 850 m. in Devonian {?) dolomites, which are partly an­
ker.itized and isilicified. On this si·te research revealed a vein of barite 
running E-W, vertically indl.ined, about 0.3 m. thliok a'S ~H as a 
number of minor irregular metasomatic bar.iite ore bodies. 

The ore ~rences were irnres·tigated by excavation and by relatively 
short adits. 

Barile llis the main minerai, beslide the wal.l~roak there is a certain 
amount of ankerite and quartz, .together with smaH quantities of Hg­
-tetrahedrite as impregnation or in nests. Among hyipe~gerric minerals 
»limonite«, malachite, azurite and cinnabar may be obsel'Ved with the 
naked eye. 

The Tr 1 i ca site lies at a:n absolute altitude of + 850 to +900 m. 
on the upper course of •the stream of the same name, about 2.5 ikms 
SSW of the ·town of Kresevo. Ore formation runs along the border of 
dolOIIllite and qiuartz-ponphyry .in ithe form of sma.Hi'Sh barite bodies ii.n 
the malikedly •si:Iioifried dolomite. The occurrence was examined by sapp­
ing in a NW-SE direction {I. Ju r k o vi c, 1956). 

Barile is the mam mineral., along with some ooarse-grained quartz II. 
Hg-tetrahedrite appea:ris as !impregnation, ,itJ1 :ni1bbons, and interlayered. 
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On all four sites: JeI1kova Kosa, Dodin potdk, Staij1Slki Doi and Trlica 
the ore ocourences have the •same tyipe of common characteris·tics; they 
are on a small scale, of irregt1lar shape, relatively se1dom in the form 
of short veins, ·the ortlentation of the ore formation ·runs as a rule E-W, 
somenimes NE-SW. They arose through the fuil.ting of faults in Devoillian 
(?) dolomites, metasomatic changes at the waill-<roak (a'll!k.eritisation and 
silicification) are less strongly pronounced. The occurrences are almost 
entirely monomineral. Ba:riite is clearJy the dominant mineral, aU others 
are present .itr1 m1inor amounts only. Microsoorpic analyses have establi­
shed the fu1lowing pa1ragenesis: hyipogenic minera!l1s - barite, quartz I, 
ankerite, pyrite, Hg-tetrahedrite; hyipergenic minerals - »basic sulfates«, 
descendent chalcocite and covellite, cinnabar, malachite, azurite, goethite, 
le pidocrocite. 
· The iparagenesis and the microphyisiographic characteri1sti:s of the mi­

neral:s indicate a high :degree of 1similadty to the ocourrences on Mount 
Meduvl'Sje (I. Ju T k o ·vi c, 1987) and we have dlassifi.ed these occur­
rences also as »Mei!uvrsje type«. 

DISCUSSION 

Comparing the ore occurrences of the wider Dlllbcikli Vagan area with 
those from Mount Meduvrsje described earlier {I. J u r 1k o v i c, 1987) 
we arrive at the following observation1s: 

(a) all the ore ocourrences in the Duibok·i Vagan area and the Medu­
vrsje area, with the exception of insi.ignif.icant BUJSovaea type mono­
mineral quartz occurrences at Duge Njive, are located dn the ·same strati­
graphic horiron of Devonian (?) dolomites, iso that they assume the 
characterists of so-called »strata bound« ore deposits. 

{b) the most highly tempered ore deposins of the Duboki Vagan type 
are located either in contact with qlllarz-prophyre massifs (sites at Du­
bdki Vagain, Ovjetnjaik and Zekiea b:riijeg) or e'lse at lower abSiolute 
'levels (Rudna, the flower .parts of the Jelica ore ocourrences) below 
the .level of the monominerai barite :deposits on Meduvrsje. 

(c) low tempered monorninera!l ha::rite ocourrences of the Meduvr8je 
type are situated in the Meduvr$je area, remote .from the quartz"Porphyry 
massif on absolute sites (Sotnii.ca, G1umac, Vidici, Tmjac, Dubrave-Du­
gi Doi, Plana, Grlcinlja) 100-200 m. htigher than the same type of mono­
mineraJ. bariite occurrences dn the Dubdki Vagan :region, nearer to the 
quartz1>0:rphyres a1 the Jertlmva Ko·sa, Dodin potok, Stajsiki Dol and 
Trlica sites. 

{d) aill the occurrences have meroury type tetrahedrite whioh contains 
gold and sHver, while d!Il the Zekiea l>rijeg ocourrences there i:s hematite 
of specu:larite type, and probably also aiscendent oinnalbar. The quesmon 
as to the e:xistence of ver:y low tempered phases of manganese and .iron 
oxiides of a:scendent type is 1stiH open. 

All .the above 0rai:ses the fundamenta!l problem as to whether we are 
dealing in the wider Kresevo area with Triasslic metallogeny linike·d to a 
phase of mteroontinental rif.mng (S. J an ik o vi c, 1987), or Hercynian 
metallogeny (I. JU 11" ik o vii. c, 1957), or whether the opening of rifts 
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and the magmatism and metallogeny assooiated with this movement 
did not beg1in ailready 1in the Upper Paleozoic. SU!bseqruent papers on the 
ore occurrences in ihe Mid-Bosnian Ore Mountains wiill be devoted to 
thi·s issue. 

Received 12. 1. 1988. 
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Rudne pojave u podru~ju Duboki Vagan 
juhto i jugozapadno od grada Kreieva, Bosna 

I. Jurkovic 

367 

Rudne pojave se javlja:ju zapadno i1i :jrugozapadno od bamtil'ih leZiSta pbmine 
Meduvrsje {1195 m) opiisanili deta11ino u prethodnom :radu (I. Ju r k o v tic, 1987). 

U Sirem podrucju Dubok:og Vagna positx>je ostaci zna.Cajnlih rimskih ti sred:o­
vjecnih radova ·na Ziivu ii l.elje2llle rude, a u najnovije doba na barilt. 

Utv.rdena SU cetiri parageneliska tilpa: ~a) monomineralne ikvarone pojave tlip 
Busovaea; (ob) kvarc-sti.derit-hemartliitne pojawe 2'.ekiea brijega; (c) ibanitna lezista sa 
znaeajnim kolicinama .kvarca, siderita :i Hg•tetraedrita tliip Dubakti. Vagan ·te {d) mo­
nomineralne ba.ri<tne pojarve s mado Hg.it.etraedrita 1lip Mectuvrsje. Vece ekonomsko 
maeenje imala •SU rudista tipa Dubdki Vagan (slika 1). 

Osnovne karakteristike pojedinih paragenetskih tipova 

(a) mo no mineraJne ik vaircne pojla vie Hp a Bus ov aca 

Nalaze se ma lokaoiji D u g e N j iiv e - Zap ad a Ulllutair devonsike (?) semje 
fJ1litskih sklliljavaca. Otk.rive.no je vtise kra6ih kvarcnti.h iica koje zbog reziste.ntnostJ:i 
na trosenje izvli'l'U!ju iz terena u vtidu rifova. P,ru.Zlainje im je S-J a pad vrlo strm, 
ti liskllinjuju br7Jo prema dubinti.. Miinera!lna iparageneza je v.rlo jednostavna: wse od 
9"l9/1 k var ca, krupnozmatog, naip:rslih ili katak!laziramh kristiala, optJi~kli anoma­
lan. P i II" it je sporedan sastojak, individiua:lirirain iilli u vi.du gnjezdasca j 2Ji:lica. 
K 1 o r ·it i Jisticavi s e IJ' i c ii t se jav1ja:ju uz sal.bande iiilri po 'ka.takla:ziama u ·kvarcu. 
K v a r c I I je dru:mi mineral, eesto 1ijepo razvti.jenih ik:ristala. Od hlpergeIJih mi­
nerala dma V'l"lo malo g e t ii ta, I e p •i d o ii: r o k i t a i dendniita p s il o m e I a n a. 

(b) k va;rc-slidelJ'h-hema titske poj ave sa Ii.Id bez bartita 

Niz rudnih pojaiva tog iparagenetskog .filpa nalazi se na po7Jicijli Z e ik i c a b r i j e g 
na •sjeveimim padinama Babje Rawnti. na .kontakrou d:mnedu fillWtJsike serije ~kri'lja­
vaca, kvaroporftira, dolomita te ploCaistih vapnenajaka. DuZ Jiinije SZ-JI duge wse 
od 500 m nafaze se veli:ke pinge Ii ve6i broj ra.nijih rudoosklih okiana ii kraOih pot­
lropa. Velike loold6ine odbatene jalovtine onemogueavaju uvid u oblike rudnih tijela 
i .paragenezu. Postoje piJsam podaoi o rudarenju na foljeznu rudu i oinabairiit. 

Na haldama se uoeava da su glavni minerali s .id edit i he m at it, zatim 
pseudomo.rfoze g e t Ii ta po siidemtu, a k v arc a 1ma u uooljdv]m 'k:olliOinama. 
Pi d t Ii druz;n:i k var c I I su sporedni sastojci. Pojave u JI smjeru, prema 
Cvjetinjaku sadrie preteZm> bar i it sa sidenitom. 

0 iparagenezii. lelci6a bnijega detaljno ce se p:isatd u narednim radovlima kojd 
obraduju leH9ta ru podrucju Dusine i DeZevice dalje mpadno od K:reSeva. 

(c) bard tna leHSta sa promjenijlivim odnosom !kvarca, 
side ri ta ii H g - it et r a e d r lit a, it d p Dub o kd V a g an 

LefiS.ta tog paragenetsk.og tipa j av'ljaju se na po7Jiaij ama J) u b o k i Va g a n i 
C v jet n ~ a k izmedu planma Babja Ravan {1193 m) d Jelovti Rat (1052 m). Brojni, 
vrlo vel.ikd stari radovi na primama lefiS.ta i na matajna eluwja.lna leZiSta u dolo­
mitsktim vrtacama dokazuju iinitem.ivnu eksploataciju reljeme rude i cinabarita. u 
najnovide doba razv.ila se eksploa.taoija barita &a velilklih staroh jalovi.S.ta kao ti iz 
prnmamih neotlropani!h dlijelova baritskdh lemAta. Minera!liizaoija ima obl!ike Zica 
nepra".i~nih oblrlika, manj~ .iilii v~c.ih tije~1 gndj~,. p~j~. KaI1S~~aaij~m 
dolomtta naistalra su eluw1a1na leZista u ko~a <.lo:mimraJU barilt, ikvairc 1 »lil.rnomtc 
uvaljani u glinovtiti materijal. Korijeni rudiMa lroji su se oeuva.li od ero1Jije bihi. su 
ta<koder predmet rodarenja. 

Pregledom jalovtista te dostupnih dijelova neotkopane rude ii mikroskopskim 
lispitivanjem atv:rc:1ena je ova parageneza: b a r tit je glavni min.eml u oba rudli~ta, 
a1i u Dubok:om Vagnu uz njega ima znaeajmja lrolliOina k var ca, a u Cvjet:njaku 
manje lkvairca, a vii.Se side rdt a i p iid ta. 2: hi111 1te traed ri t u vtidu uprska­
Illja 1 manjiih ili ve6ih ~jeroasca ii mladih Zilica 'Sudjeluje do nekoliko procenaita u 
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sastavu rude. Bezbojan iili ljubiCaist oktaeclriliski fI u o riit karalkterizira poja.ve u 
Dubokom Vagnu. Uz sa:lbande rudnih pojava Z31paia se proces an k e Tii ti z a c i j e 
te pojave Irustlieava s e ri cd 1: a, a u lkvaxcu, u druznlim prositol1i.ma mladti k var c 
I I i::estn lijepo kristallizdran. Ge tii t je glavnli mineral oks.idacione roine, eesto 
koo pseudomorfoze po sitleritu. Leip ti do .kroklita tima mooje, nastao je trc>Se­
njem pliirita Ii tetraedriJta. 1;i.v.in tetraedrit u olkstidaoionoj zonii daje »b a z i c n e 
s u If a ·t e«, m a J ah H, a z u r H, getlit Ji leptldokroldt, a u cementaoijskoj zan.i 
descendentni iko v e'11in, ha 1 ko zin, c in ab airi t i e 1 eme nrt a rn o z1l at o 
(elekltrum). 

Karak!te11~sti0na je ipojava mangarrrskih aksida u Dubokom Vagnu u gornjim dije­
lovima 'l'l.lldndh pojava. Radii se o m an g an o me I an u (u svom ranllijem radu I. 
Jurkovic, 1956. je na itemelju tada vafeee slistemaiti!ke, P. Ram do h:r, 1955. 
identiffioirao ipsti.1.omeil.an f1milptomelant ti p!Sliiomelan 'komponen:tu 3) te pi r o l u zit u 
(I. Jurkovdc, l. c. piro1u7Jirt: ti pol'ijani-t). U rallli.jem radu awtor je smaitmo te 
m3!Ilg3111!Ske minera1e ti <lepidokirokli.t ascendenitnim pojaivama u zadnjoj faZli minera­
H~aoije. Ta tvrdnja je danaJS pod piltanjem fako m~e .i.slk!ljucena, ite autor za sada 
narvedene Mn m1nerale sv.rstava u grupu hipergenih minerala. Me"u hipergene mine­
rale itreba ubrojiti ti pojavu k a Iced on a. 

(d) monominerail.ne bar.itne pojave •S malo 
H g-tet ll' aed riita, it i p Me "u vrsj e 

U donjim tokovima sastavaka potoka Dragu8nke, i u gomjem itoku Trlice nalaze 
se omanje baI1i:tne pojave J er 'le ova Ko s a, Do d Ii !Il po to k, St a j is k d D o 1 
i Tr Ii ca. Sve ise rpojave na:laze u devonJSlciim (?) dolomiltima, ma!Ji!h su irazmjera, 
nepravillnih obliika, ipcmelkad kao 'l~raee Ziice, prumnja I-<Z, ponekarl SI-JZ. lspu­
njene telctOIJ!i.mrane zone u dolomitu, ankerliti:zacija i sli'lilikaoija salbandi jesu 
manjii.h -ra:mnjera i1Iti jedva lllOCljivi. 

Minerame pojave su gotovo monomineral.ne, b a r ii t je domiinanitan mineral, 
kvarc l, Hg-te itraedrirt:, ankeri 1t i pirli1t su akcesomi sastojci. Mikro­
sk.ops/kom analizom je utvrc:tena i grupa hlilpergenih mlilnerala: •b a z d c n .i. s u I fa­
t Ii« halkoziin, kove:l.in, c.inabadt, malahiit, azurlit, getitt i lep i­
dok~o k 1i t. 

Rudna pojave po naCim.u rpojavljlivaJD1ja d para.genezama odgovaraju susjedlil.OID 
tipu Mec:tuvr8je (I. Ju r k o vii c, 1987). 

Na 'kiraju rada auitor je izvrsio komparaciju II111nemlrrih pojava rudnog podrrucja 
Mec:tuvirSja sa rpojiavama u podrucju Dubdkog Vagna. 


