






























































































































Jul"koW.c: Metalogenija Petrove gore u j.ugozapadinoj Hl"Vats.lroj · 

Mikro8kopskim ispitivanjem utvrdena je ova paragneza: 
galenit, sfalerit, pirit kao primarni minerali, te ceruzit, anglezit, igli­

casta :Zeljezna TUda i lepidokrokit kao sekundarni minerali. Galenit je 
glavni rudni mineral. Dimenzije kristala dosi:Zu 1 i vise cm. Galenit 
uklapa korodirana zrnca pirita te manje i veee masice sfalerita. Rijetko 
je potpuno SvjeZ. 

Od sekundarnih minerala najvise ima ceruzita. Pretezno je mikro­
skopski sitnozrnat, u manjoj mjeri krupnije zrnat. 

Slicna pojava galenita nal.azi se 2,5 km sjevemije od Vojniea, kod 
sela Grujica. 

II. SEDIMENTNA LE:ZISTA MANGANSKIH OKSIDA . 

a) r u d n e p o j a v e u t r i j a s u 

U srednjetrijaskoj rofoackoj seriji javljaju se ma:nganski oksidi 
psilomelan i piroluzit kao tl:lnje i deblje slojne lere i proslojci. Do sada 
su poznate ove (1) kod Gornjeg Budackog (na Madarevom brdu, 
Mrkiea brdu, Perifa selu), (2) kod sela Napijalo (Kuplensko) 3,5 km 
SSW od Vojnica, te (3) kod Cetingrada. Ruda je pret€Zno slabe kvalitete 
zbog visokog sadrfaja silikata. 

Sve rudne pojave SU ranijih godina eksploatirane u ma­
njim razmjerama. Rudne pojave su marinskog porijekla, najvjerojatnije 
u '\Tezi sa trijaskim geosinklinalnim vulkanizmom. 

b) r u d n e po j ave u p li o c en u 

U pliocenskim pijescima i glinama nalaze se na mnogo mjesta manje 
ili .vece pojave konkrecija, gomolja, ·valutica, grudvastih nakupina i pre­
vlaka manganskih oksida. Pojedine poja ve su rudarski istrazivane i 
eksploatirane (Vucjak). Poznate su pojave kod (1) Kokireva, 4,5 km sje­
veroistoeno od Vojmca, (2) kod Bmjavca (Plescenica) oko 3 km NNW 
c:>d Vrginmosta, (3) na Boziea brdu 4 km juznije od Vrginmosta, te (4) 
na Vucjaku u gomjem toku potoka Peck.a. · 

Rudne pojave su mehanicki i kemijski sedimentirane u pliocenske 
sedimente. 

III. POJAVE LIMONITA 1J PLIOCENU 

U pliocenskim pijescima i glinama sjevernih i istocnih padina Pe­
trove gore nalaze se 'brojna mala nalazista limonita. Vrlo su nepravilnih 
oblika. Limonit je u obliku gomolja, konkrecija, grudva, nepravilnih ko-

,. mada, valutica, ploea, okorina i prevlaka. Supljikav je, a pore· su ispu­
njene pijeskom i ilovinom: 

Nastao je iii kao mehanicki sediment, ili kao precipitat, bilo singe­
netski sa maticnom stijenom, bilo kasnije procesom sekrecije. 

U proslom stoljeeu, a u manjoj mjeri i u ovom vijeku brojne pojave 
takvog tipa limonita istra:Zivane su raskopima, potkopima i oknima i iz 
njih izvadene manje koliCine tv_rdog limonita. 
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Poznatije pojave nalaze se: kod Mazalice, Kokireva, Ivosevica na 
sjeveru Petrove gore, te· kod Malicke, Blatuse, Ostrog vrha, Samar brda, 
Reljiea, Rkmana, Brkoviea, na istoku Petrove gore. 

IV. POJAVE LIMONITA. TIPA »HUNSROCK« 
- . 

Lezi§ta limonita tog tipa nalazimo izmedu Vojniea i Slavskog polja, 
k:od Vojnic kolodvora i VojiSnice. Razlikujemo dva tipa: (a) leZista na va­
pnena~ko.j podlozi trijasa i {b) na podlozi paleozojskih skriljavaca. 

(a) u podrucju Voji8nice na nekoliko mjesta (Zdralici, Viskovi~a, 
Kosica dol, Dubrava, Vojisnica) nailaze se u supljinama karstificirane 
podloge dolomita naplavljena lezista mekanog limonita zajedno sa glinom 
j ilovinom, zatim kvarcnim pijeskom i raznim valuticama i fragmentima 
rastrosenih stijena. Limonit je u tirn. lezistima kao proslojci, lece i ne­
pravilna tijela . i nalazi se u blizin\ podine oblofon obicno tankim omo­
tacem gline. U Vojisnici je vapnenjak kao nepooredna podina ankeriti­
ziran i sideritiziran. Limonit tih nalazista je mekan, drobljiv, to je tzv • 
.. brant.- .Analize u lezistu jako variraju. 

(b) u podrucju Slavskog polja nalaze se zaruseni rudnici limonita 
»Ganz«, ... Leon« i »Nada«, gdje se lirnonit nalazi kao·veea leeasta i ne­
pravilna tijela u pliocenskim s.edimentima, na podlozi paleozojskih skri­
ljavaca. Skriljavci su u podini izblij edeni, rastroseni u glinovitu masu, 
impregnirani limonitom. 

:LeZista tih dvaju tipova nastaju u karstnim supljinama vapnenjaka 
i udubljenjima u skriljavcima iz .jako koncentriranih zeljeznih hidrosola, 
koji su u vremenski dugom kontaktu s podlogom. Pri tome su alkalni 
karakter podloge vapnenjaka i adsorpciona sposobnost rastrose;nih Skri­
ljavaca od posebnog znacenja kod obaranja gela zeljeznog hidroksida: 

V. POJAVE BIJELIH GLINA U PLIOCENU 

Na polofajima Kokirevo, Mazalica i Ostri vrh nalaze se u pliocen­
skim pijescima znacajne leeaste pojave bijele gline. Najvece lece imaju 
duzine i sirine do nekoliko stotina metara, a debljine 5 - 10 m. Glina je 
kaolinskog tipa. Takvi tipovi glina nastali su iz feldspata koji rastros­
bom prelaze u ionsko stanje. Iz jako razredenih ionskih rastopina, u slabo 
kiselim uvjetima, obaraju se silikati u koliko vladaju uvjeti umjerene 
i hladne humidne klime. Lezista nestaju i1i na lieu mjesta kao kore ras­
trosbe preko eruptivnih masa ili se deponiraju u obliznjim bazenima u 
disperznom stanju sa drugim produktima procesa rastrosbe (H. SCHNEl­
DERHOHN, 1955). Kaolinska supstanca spomenutih leZista bijele gline po­
tjece vjerojatno najvecim dijelom iz velikih eruptivnih masa serpentina, 
melafira i dijabaza doline Trepce i Kremesnice, a manjem dijelom iz 
feldspata subgrauvaknih pjescenjaka paleozoika Petrove gore. 

Gline su djelomice i vatrostalne, tako da se osim u keramicke svrhe 
upotrebljavaju i za izradu vatrostalnih opeka. 
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A. HISTORICAL DATA ON THE GEOLOGY OF PETROV A GORA 
MOUNTAIN 

-
The first geological data vere furnished by B. HACQUET (1789), who. 

stated that Petrova GQra Mountain is built of schist ranges. The · Jiirst geolo­
gkal map of this region was published in 1832, and revised in 1847. On this 
map, the core of Petrova Gora Mountain is . of Caliboniferous age, the sedi­
ments in the west and south are Mesozoic, in the east and IlOlrth Cenozoic. 
F. STOLICZKA'S explorations (1861-:1862) deepened considerably the ·klnow­
ledge of the geology of Petrova GQra Mountain. The most extensive and deta­
iled explorati0111S of Petrova Gora Mountain were performed by D. STUR 
(1863). According to this author, the body of Petrova Gora Mountain is built 
of Gaithalian schists of Carboniferous age. The f.acles shows predom.inantly­
grey, :ilime-.grained musoovitic sandst()l!les with interbedded layers of ooaa"Se­
gra.ined quartzv conglomerates. whlle the oldes-t, dark grey roof schist.5 protru­
de from the sandsto111es only here and there. Petrova Gore Motmta.im is sruriroun­
ded by Triassic .st"<lime111~. In the west of th.is mountain, from Vojnic th.rough 
Kuplensk.o and Krstinja, the Palaeoooic Ls covered by Werfen.ian schists,. 
mo.re to the south by dolomites of the Middle Triassic. Along the Glina river 
as far as the v.illage of Paunovac, there oo.ntinues the Werferuan with spo-

207' 



Geol<>Ski vjesnik. XI :<_J.95~) _ _ . _ ~ _ - · .. ~ . . ~.-~ .. .. ···· -···-

radic caIJIS of Gutenstein limestones, from Paunovac as far as Kamen also 
•dolomites of the Upper Triassic. On the eastern side of Petro·va Gora Moun­
tain, rthe Triassic protrudes from the Tertiary only in the valleys of the Pecka 
·and Perna brooks, and that as Grutenstein dolomites (confluence of the Mala 
Pecka and Velika Pecka brooks, Gomja Perna, Pemik) and Gutenstein white 

:limestones and Werfenian schlsts. 

In. the Pema valley there also occurs white dolomitic limestone of the 
-upper Triassic. On the northern side of Petrova Gora Mountain - along the 
Vojisnica brook - there was discovered a longer mass of dolomites of the 
Upper Triassic, while i.n rthe rupper coUI"se of the Vojisnica there were a lso 

,-discovered Werfenian schists, which protrude from the Cenozoic. 

The Palaeozoic of the environs of Vrginmost was described by Gj. PILAR 
-(1873). According to this author, the olde>t members are greyish-black car­
bonaceous shales, which are overlaid discordantly by sandstones, conglome­
rates and mica schists, while abo·ve them there lie discoaxlantly greyish schists 

·with quartzites. Pilar pointed to the possibility ithat the core of Petrova Gora 
:Mountadln could 1be Silurian or Devonian. On F. KOCH'S (1934) geological 
map - page Vojnic-Karlovac, scale 1 : 75,000 - also the northern half of 
Petrova Gora Mountain is indicated. The core orf the mountain is classified 

.as Permo-Cairboniferous (black shales, rusty schists, quartrzy sandstones and 
conglomerates). On the western side the Palaeozoic :is in direct contact with 
Lower Werfeniam. sediments, i.n the north to a lesser extent with the Middle 
''11riassic - predom.iina!ntly with Thracian sandstones and gravel - , near the 
vii.Hage of Slavsko Polje also with th.e Pontdan. On the eastern side the Palaeo­
zoic borders on Lower Werfenian, Middle Triassic and Pontiam sediments. 
:ftecently, .D. DEVIDE-NED:li;LA carried out a rectification of Koch's map in 
the region of Vojnic-Slavsko Polje-Utinja. 

In the Palaeozoic of the core of Petrova Gora Mountain no igneous rocks 
-_have been found thus far. The nearest igneous rocks are to be found above 
the ]Jne Vojnic-V•rginmost, as well as in the environs of Topu.sko and Buzeta. 
The geological map from the year 1832 indicates near Topusko the occwirence 

-of diori-te (Griinstein), and such rocks are also mapped in the lllear-by Palaeo­
zoic of Obljaj~Brezovo polje. D. STUR (1863) likewise made mention of g.reen­
stones amd melaphyres in the region of <the Sa5ava brook, near Bjelovacke 
Njive, and in the Goz.dna brook valley in Gaithalian schists. E. TIETZE (1871) 
described Archaic chloritic schists with amphibold,tes and 0ccurre1t1ces of ser­
pentine and Upper Eocene augitic porphyry in the region of the village of 
Buzeta. Gj. PILAR (1873) wrote on occurrences of dJ.abase, aphanite, telsite, 
serpentine and augitic porphyry in the region of the Kreme8nica brook, and 
believed the diabases to be of Paiaeozoic, the mela.phyres of Mezoroic age. 
These ~neoU.s rocks were described in more dertail by M. KISPATIC (1899). 
This author likewise described the diabase near Topusko, the d!iabases, mela­
phyres, amphibolites and sel'P0Iltines in the region of Buzeta-Brubno-Vrtlirrle­
D. Ravni. Accoaxling to M. Ki8patic, all these i~neous rocks protrude as islands 

. from a Tertiary cover, and •they are the continuatiOIIl of the Boonian zone of 
serpentines. Most spread are the diabases; they occur either independently 
or on the borders of serpentine masses of lherzolitic origin. Melaphyres are 
the least :Drequent. The same author places the serpentines and amphibolites 
into· the Archaic, the diabases and melaphyres il!lto 'the Palaeozoic. D. DE­
VIDE-NED:E:LA (1954) mentioned the r:ecently discovered minor occurrences 
·of serpentine in the Triassic of the Vojnic region, as well as the occurrence 
-0f sodium trachyte desc.ribed by M. VRAGOVIC (1956) . 
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~· PETROLOGY AND PETROGENESIS OF THE ROCKS OF 
PETROVA". GORA MOUNTAIN 

During investigations of the ore occurrences of the .region ·of Petrova 
Gora Mountain, a detailed geological mapping of the south,.eastern part of 
Petrova Gora Mountain was performed (see armex 2). The followiing text is 
a presentation of the main petrologic and •petrogenetic characters of. the rocks 
of this region, which may roughly be applied to the whole region of Petrova 
G<>ra Mountain. 

UPPER PALAEOZOIC 

SHALES a.ire the oldest ,fo<:ks in Petrova Gora MountWn. They are found 
predominantly ilil the deep erosion valleys of the Pecka, Perna and Bublen 
broo~ all1d their tributaries. They are also found as in:terbedded layers in 
muscoviltic-quart.zy subgraywaakean sandstones, hut they are much less spread 
than tho8e. 

They are from thin-foliated to laminated rooks, from black-grey to dark 
grey in colour. They are f:imt and compact while fresh, but with weatheri111g 
they become from yellowish-grey 1;o olive-green In colour. 

Mic:rosoopic examinations established that Jthe detrital ·particles (the 
size of silit) of quartz, sericite, carbonaceous substance, minerals of the group 
<>f clays, accessory feldspars, pyrite,, rutile, tourmaline, zircon and biotite are 
to be found in the matrix (particles the size of clay) of sericite, clay minerals, 
ca!'lbonaceous substance, qua·rtz, rutile and clay. 

The sizes of the detrital pa·rticles vary from 10 to 30, more rnrely uip to 
50 microns. The particles are subangular, subrounded, more rarely rounded. 
Cal'lbonaceous substance !is represented in largest quantities, either as a fine 
dust or as particles unevenly distributed in the rock, frequently massed into 
oval, round or elongat.ed clusters. The matrix is partly microcrystalline, and 
it is composed of authigemc precipitates of sericite, minerals of the group of 
days, rutile, quartz, or of detrital quartz aind carbonaceous material, and par­
tly of clay, in which through processes of diagenesis there have begun 1;o 
erystallize various miJnerals of clays. The quantitative mterrelatiOII'lShip of the 
minerals in the matrix is very variable. · 

The shales of Petrova Gora Mountain are silty shales, which are typi­
eal of unstable regions of an orogendc belt, aind which or.igilllated in a shallow 
sea. As to the amownts of princ.ipal cons1Jituents. we can differentiate between 
carboi!1aceous and carboi!1aceous-ci.tiartzose shales. 

SUBGRAYWACKEAN SANDSTONES are the most spread rocks in the 
Palaeozoic of Petrova Gora Mountain. Macrosoopically, they are compact, 
dense and tough rocks, ranging kl colour from dark grey to bluish-black. They 
are fine-grained, the particles are hardly detectable with the naked eye, more 
frequently quartz than muscovdte. With weathering they become olive-green­
yellow, a colour which, in much we.athered rocks, goes over into yellowish­
brown. The sandstones differ by the amount of detrital quartz and muscovite 
in the matrix, the size of the grains, ·and the degree of sortilng. 

Microscopic examinations revealed .in the rocks detrital particles of 
quartz, muscovtite, albite-oligoclase, orthoclase, microcline, biotite, chlorite, 
calcite, ,pyrite, carbonaceous substances as wel as fragments of quartzite, 
quartzitic schist, chert, quartzitic-muscovitic schist, sericitic schist, gneiss, 
micrograndte, micropegmatite. The particles are set in the matrix of thinfo­
liated ser.icite, submicroscopic, microcrystalline a.nd silty quartz, organic mat­
ter, chlorti.te, clay minerals and other, chiefly authigenic minerals. Of the 
detrital parbicles quartz occurs in largest amounts, to be followed by musco­
Vlite and feldspan:os, while the relative amount of various qual'tzi.005 is the smal­
lest. In the ·~roup of feldspars the oroer of :llrequem.cy is as follows: plagioclase, 
orthoclase, miorocline. · 
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One pa.rt of the minerals of the :matrix is of detriit.al ordgin (silty quartz, 
carbonaceous substance, clay), the other part having been f.onned by precipi­
tation (calcite, slderite, ser.icite, rutile, pyrite). The ratio of the detrital and 
precipitated minerals of the ma1rix !s variable, but the precip,i.tates predo­
minate. 

The sorting in the rock is from moderate to poor, the pairticles are from 
the size of silt to a silt-fine-grained sandstone in the border area. The ave­
rage dimensions of the particles vary from 60-130 microns, but there are 
suchs as are from 30-200 microns, with the exception of muscovite, which 
attains tl:he .s~ze of 0.5 mm. 

The sphericity of the particles is moderate, in quartz and feldspars 
equidi.mensional, in chert 1riaxial, in muscovite tabular, il1'l f.ragments of schists 
rodshaped. · 

The l"OUIIldness is weakly pronounced. The ,particles are subangular, sub­
rounded. ·infrequently rounded. The structure of ·the rook is mic.robrecciated, 
but itl: should be emphasized that there occurred also a cectall1 suibsequent 
change in the original roundness .trough marginal replacement, precipitation 
or cemenj;ill'lg of th~ wains. 

In some types of this sandstone one can note a more weakly or strongly 
expressed lamination, mainly owing :to the arramgement of muscovite. 

The microbrecciated structure and considerable quantity of clayey 
matrix indicate that we are concerned with a group of graywackes. In Viiew 
of the fact that the. maximum amoont of feldspars is 10 per cent!: - as a role 
less -. that the sorting is moderatl:e, and that they are fine-grained, we placed 
this rock into the area transitional from .subgraywackes to fine-grained 
sands ion es. · 

Such rooks indicate the Ul11Stable shelf formation of an orogenic belt. 
· The preservation of detnital minerals - most especially feldspars - w.dicates 

that the erosional region was exposed •to. a rapid erosion, rapid !flran.sportation 
and rapid burial into 'relatively neighbouring basins. The sandstones are most 
probably of marine ordgin. The moderate ~g points to their having origi­
nated under oonditions of a moderate subsidence or upheavaI of the sea 
bottom. . 

In the series of subgraywackean sandstones we find also 0.5-2 m. thick 
interlayevs of a · black, clayey schist, furthermore mterlayers of sandsitx>nes 
with larger pebbles, while ·in the Perna brook region are to be found also 
ilnterlayers of a large-gjl"ained quartzy oonglomerate with pebbles over 1 cm. 
in diameter. This would indicate frequent and at times sudden epi.rogenic 
movements of the sea bottom. In :the sandstones of the upper course of the 
Bublen brook were noted also fragments of a black, clayey schist, which 
proves also tramsgressive or regressive movements during the period of sedi­
mentation. 

QUARTZOSE SANDSTONES AND CONGLOMERATES. 

These irocks are to ·be found in a several kilometres long, several hundred 
metres wide and interrupted belt from the Perna brook region through Visoko 
Brdo Mountain, Kijak Mountl:ain, Suhacki Vrh Mountain, Kamen-ita Mountailtl, 
Oskoru§a, Gejkovac, Crkvine ito Resina Mountain, south of the Glina river. 
This belt :is li.nten-upted by the valleys of the Bublen and Sivac broc>ks, which 
had cut beds into the subgraywackean. sandstones. ·In southenn dill'ection,. the 
quartzose sandstones and conglomerates occwpy ever lower absolute heights, 
so that at the southernmost .point they are not even crossed by the Glina 
river. 

The rocks are from fine -to coarse- grained, the size of the grains being 
1-5 mm. in the sandstones, from 0.5 wp to several cm. !J!l. the conglomerates. 

They are from light grey to grey-white in colour. Dark grey varieties 
contain oonsiderable quantities of dark grey and black-grey particles of chert 
or black, clayey schist, but there are also reddish types with hematitic cement, 
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which indicate a partial change from a humid to a semi-arid climate. The 
increase of the size of the particles indicates an upheaval of the land, i. e. 
shallowing of the Sea. 

SANDSTONES. 

Finer-grained saridstones oontain particles 0.2-1 mm. in size, ooarsec­
grained sandstones contain particles 1-2 mm. 1n size, with individual partic­
les 5 mm. and even 2 cm. im diameter, when they contain fragments of seri­
citic-quartzose schists. 

Under the microscope were proved 1.he following detrital particles: 
quartz and muscovite of the minerals; quartzite, quartzitic schist, carbona­
ceous shales, sericitic-quartzo6e schist and subgraywackean sandstones as 
fragments of · rocks. The particles are set in the matrix of cryptocrys·talllne, 
microcrystalline and fibrous quartz, silty quartz, sericite, chlorite, minerals 
of the group clays, rutile, hematite, limomte, and sometimes opaque substance. 
By their quantity, the particles exceed the matr.ix several times. The order 
of frequency of the particles is as follows: quartz, quartzite'!, chert, while 
other particles are much less frequent .or even rare. 

The following are the moot important microphysiograpmc characteris­
tics of the particles. 

QUARTZ is predom.ilna.nitly of metamorphic origin, but in some particles 
one notes that they are of vein or igneous ori.gin. Optically, it is anomalous, 
at ti.mes quite crushed, with sigJllS of· a weak.er or stronger recrystallization. 
QUARTZITE is predomilnantly equigranular (0.0~.3 mm.), less frequently 
granoblastic in texture, with allotrdomoiiphic or weakly intendently ingrown 
grains (0.1-1.5 mm.). Some quartzites contain larger euhedral grains of quartz 
in the matrix of .a fine-grained quartz. Individual particles of quartzite indi­
cate cataclastlic structures, an undulatory extinction and biaxial character of 
quartz, and a marginal granulation, while in some types the grains of quartz 
are elongated and of a dkected optic or:ientati001. Some quartzites are so fine­
graimed that they probably represent metamo.rphosed cherts. QUARTZITIC 
SCHIST is of high crysta11i.n.ity. The gra/lns <>f quartz are more elongated 
and of parallel arrangement, and with the parallel arrangement of the musco­
vite f9liae they confer upon the rock the character of schistooity. The grains 
are on an average smaller than in quartzite, wdth which they are connected 
by transitional <types. CHERT is built of a cryptoorystallized mass, in which 
one can note a microcrystallized .quartz of irregular sbructure - size of the 
graills 1--4 microns -, in places geodes of a coarser-.grained quartz, as well 
as patches of a feathery radially · fibrous quartz, spheroli1.ic chalcedony and 
nwsadc ·quartz. A certain number of cherts are stratified, such stratifica11ion 
being caused by colouring matter (hematitic dust and drops, graphitic sub­
stance. pyrite) or by the alternation of crypto-, miciro- and ooarser-orystalli~ 
tiny strata of quartz; Besides the particles of monomineral cherts there were · 
likewise noted transitions to jas~ (with hematite), to sapropellc cherts (with 
bituminous · substance), to cherts wdth undefined, silicified organic ·skeletons, 
as well as to cherts with idioblasts of siderite, calcite and dolomite as a tran- . 
sition to porcella.nites. The characteristics of the observed cherts ill'ldicate that 
here we are ooncerned with a ser.ies of biointnerogenic sediments, maybe 
linked with some submarine volcanism. Particles of the SILT-SANDSTONES 
show a microbrecciated structure of subangular or subrounded particles of 
quartz and sericlte 30-80 microns in size in the matrix of a clayey carbona­
ceous substance. Particles of the SERICITIC-QUARTZOSE SCHISTS are built 
of serlciite, quartz and some JlOil-defined minerals of the group of clays 5-10 
microns :ilil size, and they ·represent an altered shale which, accordingly, ls 
older than the parent sandst.one. In Kijak Mountaitn there are to be foUl!ld 
in the sandstones also particles of a black, schistous, quati:l.o.5e-carbonaceous­
sericiti.c clayey schist from the lower pa.1"t of the series of shales of Petrova 
Gora Mountain. 
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Particles of the sandstones are either weakly rounded, subrounded, or 
rarely subangular. 

Sphericity: Equidimensional grai!!lS are predominant, rodshaped or triaxiaJ. 
grains (cherts) are rare, while muscovite is tabular. 

Sorting: weakly t.o moderately expresed. 
The matrix is partly elastic (muscoVite, sericiite," silty quartz), and partly 

precipitated, au~higenic (micro-crystalline quartz, fibrous quartz, chalcedony, 
minerals of the group of clays, rutile, calcite, hematite, chlorite). As to the 
texture, the matrix .is either interstitial-granular or poikiloblastic, but there 
are also phenomena of an oriented overgrowth on the detnital grams. 

By its amounts, quartz exceeds all the other constituents, for which 
reason the quartwse sandst.ones are predominantly wi.th quartzy cement. In 
some types the matrix contains appreciable amounts of serdcite-miisoovlite. 

CONGLOMERATES. 

They are much spread in the zone of sandstones. The dimension of the 
grains is cca. 5 mm., but there are grains 1 cm. in &i.ze and even larger. In 
the conglomerates (breccias) of Samogred, Kamenita Mountain and Suhaeki 
Vrh MoUllltain one C8l11 fdnd fragments (especially of shales) up to 10 cm. in 
length. · 

The mineralogical composition ocf the pebbles is lidentical with thait of 
the sandst.ones, only that there is a iproporttionally greater quantity of pebbles 
of chert and quartzite. 

The matrix is crystallized; in S<>me types it contains more quartz, in 
others serdcite· and minerals of clay, so that such conglomerates are visibly 
clayey. · 

The sorting of the grains is weakly pronounced. 
The predominamt quantity of conglomerates is al.most oligomictic, be­

cause lithologically it ls fairly homogeneous, with rounded pebbles of consi­
derable sphericity and moderate sorting. In the matrix, the sand ds the dimen-

. sion of silt, cemented mainly with quartzy cement. A smaller quantity of 
conglomerates approaches polymictic oonglomerates w!ith pebbles of vaxious 
origin: quartzites, cherts, shales, carbonaceous shales, subgraywackes etc. Their 
sphericity is less marked, as -is their roundness, while in the sandy matrix of 
silt dimensions there are quantities of minerals of the group of clays dn the 
calcite and quartz cement. Probably they omginated through fluvlial outpou­
rings into the marginal parts of geosynclines. 

PERMIAN »GRODEN« SEDIMENTS. 

In the south-western part of the mapped region from the village of Gej­
kovac lin the direction of the villages of Petrovci aind Cime8i, as well as in 
Mracelj Mountain, there is a narrow belt of »Groden« sediments beetwell'l 
subgraywackean saJildstones and Werfenian schists. They are Bordeaux red, 
brick-red pink-grey and white clayey-sandy schists as well as fine-grained 
sandst.ones. On the terrain one Is apt t.o gain the impression as though this 
series of sediments were continuous with Werfenian schists, although it is 
not impossible that the contact is tectonic din nature. 

In view of the size of the grain:s it is poss1ble to differentiate between 
silt-sa.ndst.ones, fine-grained sandst.ones, and tramsitional varieties between 
these two types. Their structure is mkrobrecciated, the particles are mostly 
of quartz, in places of chert, quartzite and muscovite. The matrix contains 
mostly hematite, furthermore microcrystallime quartz and chalcedony, .some 
types also carbonaceous sub.stance, chlorite and clay. 

The content· of hematite points t.o a high oxidation potential, which is 
possible but under arid climatic conditions. 
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TRIASSIC. 

WERFENIAN SCHISTS Wlithin the fra.mewor,k of a geological map are 
to be found ill1 the Svinica valley, in the region of the villages of CimeSi, Pe­
trovci and Gejkovac, as well as in Knndija Mountain. They are varicoloured, 
lamellar or thin-foliated mica schists. Near Gejkovac they were found to 
contain fossils of Myacites fassaensis. 

The Werfenian schists are composed of heterogeneous grains the size of 
silt in a . matrix the dimensions of clay. The grains are predominantly of 
quartz a.ind sericite, 1io a· lesser extent of carbonaceous substance, rarely of 
quartzite, feldspa.rs, biotite or chlorite. The matrix ilS compo.5ed of elastic gra­
ins of carbonaceous subStance, silty quartz, sericite, hematite, fibrous rund 
foliated miJ!lerals of the group of clays. The structure is micoob:recciated. 

The Werfeni8fl'l schists of the mentioned ll'egion are typical microclastfc 
shales w:Lth a mutualy changeable quantitative ratio of grains the size of clay 
and silt. They originated in an unstable basin exposed to epirogenic move­
ments. Their sedtmentation was bound to a new transgressive phase, which 
involved the Palaeozoic land. 

In the region of . Alatusa are sifoated also rocks of other types, which 
can be included into the Lower Triassic: fine-grained quartzose sandstones 
with a calcitic cement, furthermore quartzose limestone with 1-10°/o of quartz 
grains; dark grey layerd limestone, with sipairsely scattered graiil!JJs of quartz, as 
well as brecciated light brown limestone, with grains of calcite 10- 70 microns 
in size, which cement oval and patchy fragments of a yet finer-grained 
limestone, whose grains are 5-10 microns in size. All these layered sediments 
are in alternation, and they are also mixed with clayey shales. These rocks 
oonstitut.e a transition from elastic to organogenous sediments. The layers of 
clayey shales indicate a very changeable sedimentation and a tendency 
towards sea-deepening (subsidence). 

MIDDLE -AND UPPER TRI·ASSIC. 

According to D. STUR (1863), the Middle and Upper Triassic are :repre­
sented by the limestones of Vukic Poljana, · Kmdija Mountain and the Perna 
valley, and aLso by the dolomitic limestones of Resina Mountain and the Svi­
nica valley. 

C. STRATIGRAPHY AND TECTONICS 

BEDROCKS. 

The bedrocks of Petrova Gora Mountain are composed - according to 
mic·roscopic analyses of detrital fragments of Upper Palaeozoic sediments -
of metamorphic and igneous rocks and biominerogenic sediments. Of the 
metamorphic irocks were noted quartzitac;, quartzose schists, muscovitic-quart­
:r,ose schists and gneiss, and of the dgneous rocks granite, microgranite and 
pegmatites. Strongly represented are also biominerogenic sediments, especially 
various cherts, among which also sapropelic cherts and jaspers, which points 
to a submarine volcanic activity in the Palaeozoic. 

. In our opinion, granite is the equivalent of the great granitic batholite 
of Moslavacka Gora and Psunj Mountains, and of the gra0nites recently disco­
vered by borings east of Zagreb (L. MARIC, 1957). This Slavonian batholite 
is younger than Siluri8Jll, because there was discovered a contact aureole of 
Silunian sediments and granites with cordierite, forsterite and granate (Lj. 
BARIC, 1957), and it is older than the schales of the Upper Palaeozoic, in 
which pebbles of this granite were found. 
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UPPER . PALAEOZOIC. 

The oldest discovered rocks in Petrova Gora Mountain are vardous shales, 
which probably belong to the Uppermost CarOOndferous (Stephanian). They 
are real silt-sandstones sedimented in unstable bas.ins of the geosyncline in a 
relatively shallow sea The schists go over into yoU111ger subgraywackean saind­
stones microbrecciated .in structure, m which a.re freqruently to be found inter­
layers of shales or quart:oose conglomerates. These changes point to strong 
epirogenic movements, but also to a gradual upheaval of the geo5Y'Jlcld.ne. This 
series shows din its lower pa.rt also certain transgressive or regressive charac~ 
teristics. Throughout this period, the clllnate was passessed of a humid cha­
racter. The microbrecciated structure of the subgraywackes points ·to a rapid 
erosion, rapid transportation and rapid burial from a region that lis relatively 
oot far distant kom the e.nv.ironment of formation. The mentioned s1ubgray­
wackean sa.ndstones are the most spread rocks in the Palaeozoic of Petrova 
Gora Mol.Llltain. It is still tUaldecided whether they belong to the Uppermost 
Carboniferous or are Lower Permian. 

At the close of the sedimentation process of ·the su.bgraywackes, orogenic 
moverrients caused a complete shallowing of the sea, while the climate a&su­
med at least in part semi-arid characteristics. In the coastal belt of a very 
shallow sea there sedimented fine-gramed and coarser-grai;ned quartzose sand­
stones, quartzose conglomerates, and in places ipolymictic »brecciated« and 
very coar.;e-gra:i;ned conglomerates. The SUITOUOOi.'1g Sea was pa.ritly uplifted 
.in great measure. The ipolymictic conglomerates contain fragments of shales 
and subgraywackeain sandstones, which proves that in the period of the sedi­
mentation process of the conglomerates these rocks were land at least in part. 
Some conglomerates and sandstones possess a more weakly or more strongly 
pronounced hematitic cem~nt, which might be explalined by the arid cLimatic 
conditions rprevailing on the sWTOunding land. . 

With the sedimentation of the sandstones and conglomerates, the elastic 
marine sedimentation cycle came t.o an end, syinorogenic movements upldfted 
the sea-bottom, and there commenced a continental phase vith an arid cl!i­
mate .in the coU1'Se of most of the Perxni301. ·A high oxidation potential made 
possible the precipitation of BaSO, from the thennae. In our opinion, this 
period marked the appearance of barite in Petrova Gora Mountain, and also 
the origin of sedimentary hematite deposj,ts iiln the region of the Bukovica 
brook. 

MESOZOIC. , 
At the end of the Permialll there l()CCUI'lred a sudden transgression and 

floodiiilg of a wide area of the Palaeozoic land. In a shallow sea there com­
menced microclastic sedimentation of the silt-schists of the Lower Triassic, 
and gradually it want over irnto orga.nogenous sedimentation. Frequent alter­
nation of lill1£lS1xmes 8ll1d fine-gratned sandsitotnes · w.ith calcirtlic cement at 
the transition from elastic to organogenous sedimentation, which were establi 
hed in the region of Alatusa, point to strong oscillations of the sea-bottom 
Jn its deepening. The organogenous sedimentations of the Middle and Upper 
T·niasi-;:ic :iS .represen.t.ed by limestones, bitumirrtous dolomites aind . dolomitic 
limestones. At the close of the Trias..'<ic a new orogenic phase became manifest 
(probably the Old Kimmerian phase, as in Samoboraka Gora Mountain; M. 
HERAK (1956), which led to the formation of land in the region of Petrova 
Gora Mountain throughout the Jurassic and at least during the lower Cre­
taceous. In this time there began a karstification of limestones and dolomites, 
when condition were created for the m-igln of liman.1te depiosit.s of Land de-
composition in the Tertiary. · ' 

In the Upper Cretaceous a strong radial tectonics led to faulting along 
to-day's borders of the Palaeozoic of Petrova Gora Mountam, and to the for­
mation of .the Palaew.oic horst. On the south-western border the Palaeowd.c 
is in anomalous c:ontact with the Lower or Middle Triassic, on the eastern 
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border with the Pliocene and li.n places with. the Triassic. In the eastern part · 
of Petrova Gora Mountain the fault is theref<>re much dee.per aind stronger. 
The faults are NW-SE and NE-SW, locally also N-S. The same faults were 
established also in the ore veins and rocks of the Palaeozoic of Petrova Gora 
Mountaim, which proves that the ore ocCUJ11rences are older than this radial 
tectonics. · 

TERTIARY. 
' 

At the end of the Cretaceous or :the beginning of the Cenozoic there 
began again a marlilne phase in the border part of the Palaeozoic horst. In the 
less and more distant env:irons ,there have thus far been established sedi­
ments of the F.ooene, Miocene and PLiocene. The Ol.ligocene has not been pro­
ved to date, and .it is not impossible that in .this period there · occwired an 
emersion and further formarbion of lirnondte deposits on the basis of limesto­
l!les and schists. In the Pliocene there were forrnro and flooded also concretion 
limonite deposits a111d deposits of wrote clays. 

Palaeozoic sediments are likewise both folded and overlaid. In the map­
ped region there were establlished several folds, predominantly of the Dinaric 
direction of ex.tension, i<n whose anti.clinals shales ocour as the oldest rocks. 

D. ORE OCCURRENCES 

I. HISTORY. 

B. HACQUET (1789) was the first to mentioo conspicuous OCOUI"I'.eilces 
of limontte .in Petrova Gora Mountain. WALDSTEIN AND K.ITAlBEL (1805) 
likewise mentioned llimonite occurrences. The first chemical analyses of iron 
ores were given by KARL RITTER V. HAUER (1859). These analyses showed 
15.2-56.20/o of Fe. D. STUR (1861/1862) mentioned occurrences of limonite in 
congerian sands and impure clays situated around the body of Petrova Gora 
Mountain. K. VOGT revealed occurrences of lignite near Vranovina. F. 
STOLICZKA (1861/1862) described .ill1ddvidual deposits of limonite in red Plio­
cene clays. D. STUR (1863, pp. 498-501) gave the first data on ore occurrences 
in the Palaeocc.oic of Petrova . Gora Mountain, in ithe catchment area of the 
Pecka, a.nd .in Jasenovilto and Opaljeno Mountaillls. They are ore depos.its of 
brown limonite containing 60.70/o of Fe., of ldmonite oonta:ining 55.80/o of Fe., 
and of certain quantities of polyannite laJi.d comordantly int.o Gaithaliaai. schists 
spreading .in .E-W dli:rectiOl!l and sloping steeply t.owards the south. Stur like­
wise mentioned the open .pit called »Aurel« in tJ:ie upper course of the Voji­
An.ica brook near Vojnic, on the border of Gaithalian schists and .the Triassic. 
Gj. PILAR (1873) mentioned a list of minerals whiich in that .time were known, 
viz. milneralogi<!al occurrences (without economic significance) of melanterite, 
gypsum, speculariite, pyrolusite, psilomelane, -marcasite and pyrite, further­
more eoonomdcally important occurrences of siderite, limonite and hematite, 
as well as numerous ocC'\l!l1l'ences of lignite .ill1 Eocene, Miocene and Pliocene 
sediments. M. KISPATIC (1878) wrote about the iiron ore mi.ine of Petrova 
Gora Mountain and the iron foundry at Ponikvari near Topusko. 2. VUKA­
SOVIC (1879) mentioned occurrences of globules and concretions of limondte 
in rthe Belveder.ic gravels and sands· siituated between Vojrlic, Vrginmost and 
Topusko, as well as in the environs of the Velika Pecka and Mala Pecka bro­
oks. F. VRBANIC (1883) stated the production 00: iron ore illl .the period 187~ 
1881 to have been 13,045 tons. Gj. PILAR (1883) wrote about iron slag collec­
ting sites on the left bank of the Tre¢a brook, north of Vrgil!lmoot, and sta­
ted that iil previous years also mangan~e ore had been exporte(I from Petrova 
Gora Mountain. Vranov~na was mentioned by him as being a mining settle­
ment. M. KISPATIC (1901) desoriobed limonite occuairences .ill1 Petrova Gora 
Mountain as being deposits ~ m. ithick and situated in Salildstones of the 
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Carboniferous. Limonite is impure from quartz, more rarely triom pyrite. In 
places there occurs s.iderlte, more rarely hematite. The same author likewise 
made menti<llll of a specimen of chalei0pyrite with quartz from Petrovac Peak. 
He desc.ribed occurrences of Limonitie concretions around the body of Petrova 
GoFa . Mountain from the Pecka br<XJik through the Perna brook, Blatu.Sa, 
Vrginmost, Slavsko Polje to Vojnic. Some of these occurrences are open, the 
most important mining activities being performed between Vojnic alild Slav­
sko Polje (former mines named ,.Aurel«, »Otto«, »Gute Aussicht«, »Ganz«). In 
the .. sofija pit« near the Perna brook also p ii.lomeLane was dug. Kispatic was 
the first to mention a specimen of barite from Petrova Gora Mountain. F . 
TUCAN (1907) contributed his .own a.nalysis of s.iderite from the Pecka mine: 
73.99°/o of FeC03, 0.740/o of MnC03, 3.260/o of CaC03, 21.110/o of MgC03• M. KI­
SPATIC-F. TPCAN (1914) wrote on the work of the blas.t furnace near Topu­
sko. L. MAR~C (1937) wrote on occurrences· of iron ores in the region of 
Blatusa, Vrginmost, Slavsko Polje and Voj111ic, on occurrences of thick bar1te 
veins . in the envi~s of Gejkovac an.cl Poljane and in Resina Mountain, furt­
hennore on occurrences of white earth and lignite near the iiorundry of Vraino­
vllna. This foundry _.resumed work .in 193i, with 2,000 tons of yearly output of 
crude iron, whdle in 1936 the production rnse to 6,000 tons of iron. Petrova 
Gora Mountaip, as the centre of mining activities in Croatia, was also dealt 
with by V. SIMIC (1951). . 

II. MINING ACTIVITY. 

The first millles in the region of Petrova Gora Mountain were opened· in 
the middle of the last century. They were dron ore mines, the ore being mel­
ted in the foundry of Vranovina near Topusko. The most conspicuous mines 
were situat'ed in the Pliocene of the environs of Slavsk.o Polje between Vr.gin­
inost and Vojnic, as well as in the Palaeozoic of the Peoka and Perna brooks. 
Smaller mines were .situated on minor occurrences of Pliocene limonite cm the 
eastern side the body of Petrova Gora Mountain. From this time we can note a 
modest . production of mangank oxide ore at Vucjak in the Pecka valley. The 
production of limonite lasted with shorter and longer interruptions up tO World 
War II. During W~ld War I, there oommenced prospecting activities for occu­
rrences of hemaute near the village of Bukovica, !Ilorth of Vojnic, while in 
1920 their exploitation was started. Hematite was melted at Jesenioe, Topusko 
and Caprag. F:rior to world War II, white clay was exploited in smaller quan­
tities between Vojnic and Vrginmost, manganese south-west of Vojnic, lignite 
near Vranovina, flint sand in the Pecka valley. The iproduction of banite was 
commenced immediately before World War II. 
/ After the liberation of the country, intensive prospecting was started in 

the Palaeozoic of Petrova Gora Moun truin as well as• in its border areas. The 
first to commence work were the bardte mines of Crkvine, Gejkovac, Sivac 
aind Klok~ev Jarak, furthermore the lignite mine of Vranovina, as well as 
the manganic oxide ore mines of Vucjak (the Pecka), Kuplensko and Perie 
M<>untain near the village of Krstinja. Later, work was started in the hem~­
tite millle of Bukovica as well as in the white clay mine of Blatufa. Mining 
and geological prospecting for limonite occurrences in the body of Petrova 
Gora Mountain was performed for several years. There was no exploitation, 
however, owing ·to poor ·re·;erves and 'lllllfavourable transport facilities. 

In these explorations dn Petrova Gora Mountain there participated inten­
sively A. FERENCIC aind I. JURKOVIC, at ·times also B. SINKOVEC and 
D. BOSKOVIC. The author expresses his thanks to A. FERENCIC, mining 
engineer, for the numerous data relating to the regions of the Pecka, Perna 
and Bukovica brooks. 

Parallel wi·th the mentioned mining exiplorations the region of Vojnic­
Vrginmost (team under the leadershi'P of D. DEVIDE-NEDl!:LA) as well as 

· the south-eastern part of Petrova Gora MoUJ11tain (team of dr. I. JURKOVIC) 
were mapped. 
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III. DISTRIBUTION OF ORE OCCURRENCES IN THE REGION 
OF PETROVA GORA MOUNTAIN (Anex 3) 

In the ·Palaeozoic body of Petrova Gora Mountain there exists a series 
of hydrothermal ore occurrences within a belt extending in north-southern 
directian, which is 13 ·km. long and at the m0st 4 km. wide. This be1t is si·tua­
ted· in the eastern half of· the Palaeozoic. Three types of hydrothermal ore 
occ\.IJI'TeCes were established: occurrences of bainite with Iairger or smaller 
quantities of :siderite Ln the southern part of the ore belt; they are oontintUous 
- iiin northern direction - with occurrences of ·siderite containing appreciable· 
quanti·ties of quaiit.z allld small quantities of sulphides; between these two 
there are sPoradic occurrences of .quartz with sulphides. 

In the Bukovica region, north of Vojnic - in Permian .sediments -
there are nu..rnerous sedimentary occurrences of hematite. 

In the strata of the Middle Tdassic - on the western border of the 
Palaeozoic horst , there were .discovered sedimentary deposits' of manganic 
oxides (Cetingrad, Krstinja, Kuplensko), as well as occurrences of galena in 
Mracelj Mountain. 

In the Pldocene of the northern aiid eastern parts of Petrova Gora Moun­
tain .there were discovered a larger lllumber of occurrences of limonite, seve­
ral occurrences of manganic oxides, as well as appreciable occurrences of 
whiite (kaolin) clays. · 

E. HYDROTHERMAL ORE OCCURRENCES IN THE PALAEZOIC 
OF PETROVA GORA MOUNTAIN 

1. BASIC CHARACTERISTICS OF BARITE OCCURRENCES 

Barite occurrences are to be found exclusively in the Younger Palaeo­
zoic series of sedliments: fine-grained and coarse-grained quartzose sandstto­
nes as well as quartwse conglomerates. In irespect of mining, the most con­
spicuous occurrences are situated in the sandstones. These bar.ite occuITences 
form a be1t 6 km. long and 0.3--0.7 km. wide, which begins near Resina 
Mountain ill1 the extreme south-east of Petrova G<>ra Mountaiin and extends 
as far as the southern slopes of Vi.soko Brdo Mountain. The extensdon of the 
belt is S 18° E-N 18° W. The sandstones form narrower or wider »caps« on 
a series of subgraywackean sandstones 811'.ld black shales. In the subgraywac­
keam saJndstones there were found only mineralogical OCC'l.IJITel1CeS of quart?;, 
with or without siderite and with small amounts of S>ulphides, as well as 
inslignificamt occurrences of sliderite and badte with sulphides. In the Pod­
zvizd region as well as in the Svinica walley there are to be found pebbles 
of bariite in a di1uvial cover over the W erfenian, but primary ore. occurrences 
are to be found in the Palaeozoic, which lies not deep beneath the Werfenian. 

All more conspicuous barite occurrences are of the vein type. The veins 
are more or less elongated lenticular bodies. The lenticles are either discoidal, 
with thickenings in the central part, or they are thickened several times in 
extension and slope. Iin some barite occurrences one can inote exceptionally 
proll.OIUJilced thickeruings like an ir;regula1r body or nest. There are aJso tabular 
lenticles, which oonsititute a transition to real veins. In the peripheral parts 
the veins thin out either gradually or abruptly as illlterlayers in the country 
rock, or they go over into a series of mutually connected small lenticles and 
nests, but there are likewise cases where the vcins branch inrto ,.Sheets«. 

Mineralogical occurrences of barite are ill the form of small nests, lenti-
cles, illlterlayers and plexuses of small veins. · 

The hitherto undertaken mining works cover 36 barite occurrences 0.5-
1.0 m. thick on the average. There are but a few occurrences (Crkvine, Kame­
nita Malintain, Kijak Mountaiin) ithat exceed 2 m. Ln thickness, the occurrence 
ilrl Kamenita Mountain exceeding even 3 in. 
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The ve:ilns become thinner and thd.runer in extension and slope. The g,reatest 
thick.enings were noted on the Mam vein of Orkvine (4.5 m), Cllil both blocks of 
the vein of Kamenita-Sii<vac (7 m.), and on the ·vein of the Klokoeev Jariµc 
brook (5 m.). The largest part of :the hitherto kmown ·reserves of bad'li·te is to 
be found in the several thickest barite occurrences mentioned. 

In :the southernmost set of the barite vei.ns the extension is NE-SW, 
with slope towards the north-west. Goimg north, the extensiCllll is ever more 

• E-W. Near the set of the Kijak MOUltltain veins the extensdon is E-W, but 
:the slope ass'llillles a southern direction. As visible, the ext.eni,.ion of the veillls 
giadually tur.n.s torsionally from N-E towards E-W. (Aooex 21). 

These barite occurrences originated in open fissures of oftentimes irre­
gular and indistinct walls. In our opinion, we are ooncerned here wti,th the 
so-called »Zer.ru.ngsspalten-«, which are for.med during folding in the orogenic . 
phase. In the phase of mineralizatiCllll (sy.ngenetically) there lasted a weaker 
tectonic activity, there occurred a crushing of individual parts of veins thus 
formed, a brecciating and formation of a syst.em of omclm ilrl the vein amd 
country rook, all these free spaces being filled with a younger sidedte. After 
mineralization phase a strong radial tectonics faulted the veins into blocks. 

·This is represented very instructively in Shmidt's contour diagrams (Annexes 
4,5). Ln the Orkvine region, as is also .the case in other barite sets, the ext.en­
siOlll of the strongest and. most frequent faults is NNW, their slope ENE, 
partly SW. The leaps of the faults a.re most frequenitly several metres in 
extent, hut they are very sharp amd long, filled with clay or with completely 
crushed sandstones. Some .faul·ts possess stronger leaps, .so that in places there 
occurred a pressing out of ooliums of bottom shales. Faults of NE-SW exten­
sion and NW (rarely SE) slope are more weakly .pronounced, shorter and of 
small leap.s (1-3 m.). A study of numerous faults in all sets of the veins 
revealed that there always exist at least two main types of faul·ts in each set, 
viz. one approximately vertical ·to the extension of the veins, another along 
the slope of the veins. As there occur changes in the extension of the veins 
from southern sets towards those placed mOII'e to the north, so changes to a 
certain ex·tent the extensiCllll of the faults. 

Also smaller overlayers were discovered, as for example in the Sivac 
region on the northern side of Kamenita ' Mountain, where sandstones are laid 
over bottom shales and subgraywackea.n sandstones. 

The matrix of the country rock as well as the enclaves in the veins are 
visibly sideritized. This siderite was transformed in the oxidation zone 4alto 
iimonite, which colours the clay gouges yellow aind brown. At the immediate 
'OOntact of bariite and the country rock it is possible to see under the micro­
scope a metasomatic replacing of the matrix of the country rock by barite, 
and ilrl place:S also .pyritization. In some ore veins - most especially dn the 
set of Orkv:ime - there are a cons1der.able inumber of enclaves of the C10Untry 
rock, whose dimensions are from a few centllmetres to one-half metre. These 
enclaves are cemented with barite. They prove that the ore veinls originated 
in Opeill. :fiissures. The number and size of these enclaves rise in proportion 
with the depth of the vein. They are from angular to subangular . 

.Mimioooopic exami.lllatii.ons of ore samples friom all bairite vei!l'ls revealed 
a uniform ~enesis: Siderite of the first, second and third generations, 
barite of tlie :fiimt, second and third generations, pyrite, quartz, chalcopyrite 
and tetrahedrite as primary minerals, as well as goethite, lepidocrocite, psi-
1omelane and pyrolusite as se<:Oll1dary minerals. 

Barite und siderite are the main primary minerals, it.he. others being seen 
-0nly under the microscope. Within the oxidation wne siderdte goes over Lnto 
goethite. The quantities of siderite are very variable; they alter according to 
individual sets of the barite veLns, while in the same set from vein ;to vein -
even in :the larger and lon.ger veins - there exist differences between the 
thicker and thinner .parts of the same vein. By comparing all sets of the veins \ 
it is possible to note rthat the qualllti ty of sli.derite tends to increase in the ' 
more northern sets of the barite veins, while. in the northernmost set of Kijak 
Mountain individual veins contain several <tens of per cent of siderite, !in pla-
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ces even more siderite than barite, so that such veins constitute a transition 
to the siderite or quartz-siderite veins of the Pecka region. In the same set 
the thickest v~ims. a'l for instance the Sivac vein and the Main veiln of CJ:1k­
vine, contain very small quantities of siderite. In individual veins· the quan­
tities of siderite rise in the ·thinner and breccia-like parts of the vein. It was 
established that the quantity of siderite diminishes with depth. This Is espe­
cially noticeable in the Main vein of Crkvine as well as in the vein of the 
KlokOCev Jarak: brook. · 

2, MICROPHYSIOGRAPHY OF THE . MINERALS OF BARITE VEINS 
{Pl. I-IV) 

BARITE I .is 'the pr'linc:ipal mineral of the vems. It is coarsely crystallized, 
its .grains being on an average 1-3 mm. in size but there can a.lro be noted 
crystal.s up ito l cm. in size and even lavger <l!lles. The veins are built predo­
minantly of ~ained masses of bari.te sugar-like iin appearance; more rarely 
are they builit of tabular crystals, which form TOsettes, fans and divergent 
aggregates. .In some bal"ite breccias angular and subangu.lar fragments of 
ba:vitie are cemented With sider ite (or Limon.ite). These :frlagments are of various 
sizes, from a few millimetres t.o several centimetres and more. Only rarely are 
to be noted idiomorphically decelQPed crystals of bar.ite in dru.sy cavities. 
Barite is as a rule optically anomalous. The ·anoinaties are primarily notice­
able a.s a disturbance of .the optically homogeneous field and fonnation of 
numerous smaller optical fields of separate optic oriein,tations. Ccystals with 
such anomalies are cataclased a.nd expanded. In crystals (grains) which were 
exposed to a directed pressure we can note a wavy darkening as well as twi­
ned cry.stals with a different number, ,thickness and density of twinning 
lamellae. The lamellae are 'either sharply boo'dered or oipaque, ind:isti:not. It 
was also possible to note a bending. breaiklilng and torsional bending of 
the lamelfae (as in antimonite). In .places there exist mutually vertical sys­
tems of lamellae. In the further action of :the pressure there commences 
·recrys,talliization of barite' jnto fine-grained l>arite of the second generation, 
when wireaths and series of fine-grained barite are _formed, whose grains are 
50-150 microns, more rarely up to 300 microns in size. BARITE II possesses 
polygonal or more or less indentedly ingrown grai:ns. Besddes isometric, there 
are likewise elongated grains of direct arrangement, especially in prepara­
tions ground vertically t.o the walls of the ve:iJns, In such preparations also 
the optic orientation is directed. Recrystalli.zation commences along borders 
of the grains of barite I, and i·t progresses alOlllg planes of cleavage, along 
twiinning lamellae. along cracks, or frontally. The large, opbically anomalous 
crystals of barite I dissolve into a recrystallisate of fine-grained barite II. We 
could note this process throughout its development. Thus, for example, in 
some specimens there were noted flaky remains of barite I iln the recrys,tal­
lisate of barite II, and we could likewise see samples built only of recrystal­
lisate. Not without interest aire preparations of some specimens _of bardte in 
which we ca1I1 note only large crystals of bal'lite I, but with an infraswcture 
resembling an indistinctly expressed recrystallisate. In the more strongly 
recrystallizated parts of the barite veins we can note around the ~rains of 
barite II wreaths of very fine-grained badte III, with sizes of the grains 
below 30 microns. BARITE III is to be found also dal the younger milonitized 
zones of the veims, or a.long cracks in bmi.te II. Crystals of barite I are more 
or less opaque owing to the presence of mineral dust; oometimes it was pos­
sible to establish that we were ooncerned with pyrirte dust. Barite I is . the 
oldest mineral in the .para.genesis of .the banite veins; it iS being replaced 
by other minerals, but it replaces the ma~x of the country rock (of sands­
tones). 

SIDERITE is after barite the mos.t frequent mineral of the barite veins. 
It can be noted in the form of ooe-graiJiled aggregates in the mqitrix of the 
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cou'ntry rook furthermore as a thi.n edge around sandstone enclaves dn the· 
veins, at points of contact between country rook and veins, or ilil the veins 
themselves, where it replaces the barite along borders of the grains or along 
craoks of the crystals, or it cements fragments of the vein in the breccia 
parts. With ,the exception of one part of siderite dn the country rock, which 
is perhaps older than barite I, all the other siderite is ·certainly younger than 
barite I; it was crystallized in the syngenetic tectonic phase, which embraced 
the already consolidated barite ·veins. In this tectonic phase were formed 
systems of irregular cracks, usually parallel with the walls of the veins, now 
involving the bottom now the roof part of the ore veins, and also the imme­
diate coUllltry rock of the ore .veins. Siderite likewise fills the ~nterstices of 
tabular crystals of barite I. Crystals of siderite from a druse of the Main 
vein of CI'lkvine, which were yellowish-greenish in colour and up .to 1 cm. 
in size, showed by chemical analysis (D. BOSKOVIC) to contain besides FeO 
also 30/o of MnO, 0.5°/o .of CaO, and 6.50/o of MgO. 

Oxidation of siderite produces a strong ldmonitization of the clay gou­
ges, which is a phenomenon characteristic of the oxidation zones of almost 
all barite occurrences. 

Siderite ds either allotriomorphogranular, with grains 0.2--0.5 .mm. in 
size, or idiomorphic (like pointed rhombohedrons), with crystals 0.3-2 mm. 
in size. In places also a . recrystallisate of siderite is to be seen, which cements 
barite II. · 

PYRITE occurs most freq11J.ently as a ffi.ne dust ilil the :walls of the veins 
as well as in barite I, more rarely in the form of tiny crystals of hexahedral 
cross-sections, or as tiny masses. As a rule, it is accompanied by microcry­
stalline quartz. Pyrite is younger than siderite and bairite. It is rare and o!f 
mioroscopic occurrence. · 

QUARTZ is to be found along cracks, along cleavage plains, as well as 
along borders of barite I crystals. It occurs dn largest quantities with clusters 
of siderite crystals, which it also replaces. It is very rare, its grains being 
50-200 microns in size. 

· CHALCOPYRITE was discovered only in some th.In veins of the bottom 
part ·of the barite veins of Crkvine in the form of small masses, alone or 
grown together with CU-SB-TETRAHEDRITE. 

Of ·secondary minerals GOETHITE occurs in largest quantities; it was 
formed by the oxd.dation of siderite. Because of a content of manga.u.ese in 
&iderite, limonite ·is not infrequently dar.k brown or black from added PSILO­
MELANE, more rarely PYROLUSITE. LEPIDOCROCITE is irare; in Kijak 
Mountain it is visible macroscopically in the form of clusters of goethdte. 

3. TECTONIC EFFECTS ON BARITE 

Under the microseope we examdned specimens of barite from the deepest 
horizon of ,the Main barite· vein of Crkvine (about 100 metres dn slope). This. 
microscopic examination was carried out on prepairations of systematically 
cut specimens. In a specimen cut parallel to the walls of the vein it is pooslible 
to see an equigranular texture of more or less indentedly ingrown grains of 
the ·recrystallisate of barite II, which lies in the cement of microgranular 
barite III, whose grains are below· 10 microns in size. In preparations cut 
vertically to the walls of the vein there can 1be noted a more or less strongly 
expressed directed structure of the recrystallisate of barite II. Grams of 
barite aire elongated and of parallel arrangement. Sometimes they are iruien­
t.ed, and then they are cemented with miorogranular barite III. 

4. DESCRIPTION OF INDIVIDUAL SETS OF BARITE VEINS 

. I. REGION OF CRKVINE 

In this region 4 major and several minor barate veins have thus far been 
discovered (Anrtex 6). Thei.r exteins.ion is NNE-SSW, .their slope NW, which 
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is from moderately to mildly steep. Both extension and slope are variable, 
with sporadic flexures. Tectonically, the veins . are strongly disturbed. So far, 
37 faults have been measured, and ·they are represented on the enclosed con­
t.our diagrams (Annex 4). The more numerous and stronger faults a.re of the 
Dinariic type, t ·he smaller and rarer · ones are vertical to them. The main vein 
is 275 m. dn ler.gth), and tor the time be:ilng it is the strongest bariite occurrence 
in Petrrova Gora Mountain. In the direction of its slope it was explored along 
a length of 100 m. Its average thickness amoUl!lts to 1-3 m., with 3--4.5 m. 
thickeruimgs. Its thickness chainges according to slope and extension, although 
a gradual th.inning with depth is .noticeable. In the direction of extension it 
thickens in several places, thus forming a series of connected disooidal thic­
kenings. The vein is accompanied by apophysal thinner veins, which are con­
siderably more irregular, sometimes almost vertical. The veins contain seve­
ral per cent of s:iderite, and that more in the thinner and hreccia-like thllll'l m 
the thicker parts of the same veiln. The quan·tity of .sideriite diminishes with 
depth. 

II. REGION OF GEJKOVAC 

Five mutually .parallel barite veins a:re known (Annex. 6). Their exten­
sion is iNW-SE, their slope NW, which is very steep. The main ve:Ln. ·was 
explored in its extension for 70 m., in its slope for 60 m. As at Crkvine, two 
types of faults were establdshed. Faults of NW extension divide the veins 
into blocks conical in form, the direction of extension changing at frequent 
intervals, the degree of slope also be!iing variable at times (Annex. 7). Exploi­
table are only veins I and II, others only at points of thickening. Individual 
'Sectors of the veills are very thin, sometimes they go over into sterile fissures 
iilled with tectondc clay, or they go over into an interrupted series of small 
barite lenticles. The veins contain several per cent of siderite, the country 
rock quantities of it; near the surface they are visibly limonitized. 

III. REGION OF KAMENITA MOUNTAIN 

The madin' barite occWTences poosess the Same extension as the Gejkovac · 
set of veins. Other occurrences show a smaller or greater deviation from this 
.extension. The sfopes of 1.he veins are mild, so.me veins being almost horizon­
tal (Annex. 8), which is probably the consequence of bottom shales being 
overlaid by ·sandstones. On the slope of Sivac Mountain there was discovered 
a bamte occurrence with 75,000 tons of halite. The extension is NE-SW, the 
slope oscillates ·between 10° and 36°. This vein is divided into a westem block 
of 3,500 sq. m. aind an eastern one of 2,500 sq. m. by a laTge fault with a 20 
m. leap of NNW extension and ENE slope, which is steep. From one another 
the block are circa 3~50 m. distant. In both blocks are to be noticed nume­
rous local faults with 1-2 m. leaps and · ho~tal shifts from a few cm. to. 
several metres (Annex. 9). The fault surfaces are filled either with yellow, 
fat and impure clay or with sand, while the barite around .the faults is often­
times crushed into barite flour. The thickness of the vein in the eastern block 
is on an average 2-3 m., with thickenings between 4 amd 7 m.; in the westem 
block its thiickness is 3-5 m., with thickenings between 6 and 10 m. The 
length of the vein through both blocks is 120 m.; in jts slope 0.t was explored 

.in the eastern •block for 60 m., in the western 1block tor 80 m. The quality of 
this barite is very good, the quantities of limonite are small, while the mecha­
nically added clay and sand can easily be washed away. Along the surface 
of the Sivac slope in the diluvial impure clay cover 0.'5-2 m. thick there are 
to be found pebbles and debris of barite as secondary deposits of barite: Other 
barite occurrences in Kamenita Mountain are small, .tectonically strongly 
distwbed, cont...-=tiin.ing quantities of limonite (Annex. 10). 
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' IV. REGION OF SUHACKI VRH MOUNTAIN ... ,._. 

Only small occurrences of barite were discovered: :thin, unstable veins. 
iinterlayers, small lenticles and nests t.Annex. 11). 

V. REGION OF KIJAK MOUNTAIN 

In ith.is region we found only three minor sets of barite veins (Annex. 
12). The southernmost set (southern ·range of Kijak Mountain) contains two 
lenticular veins of WNW-ESE extension and ENE slope. They contain ten and 
even more per cent of limonite (earlier siderite), while the country rock is 
intensively lirru:m.itized. A considerable part of the veins is brecciated in 
structure. 

The middle set of the veins is situated on Kijak Mountain. It consists 
of 3 mutually parallel veins of E 100 N extension arul very steep slope towards 
the south. The middle vein is the most conspicuous; it contains identical quan­
tities of siderite (limo111ite) and barite. Prior 1x> World War II it was dug fcx­
ldmonite. This lenticular vein is continued in western direction at a distance 
of 110 m. into the vein of the Klokocev Jarak brook (Annex. 13), which is 
divided by faults hnto 4 blocks. The westernmost and largest blook is conical 
in shape (Annex. 14), with a 3-5 m. thickness of barite in the upper parts,. 
and a 2-4 m. thickness of barite i.n the lower parts. In the barite were noted 
mterlayers and enclaves of sandstones. Other blocks are shorter, and the vein 
in them is thinner (Annex. 15). , 

The northernmost set is sLtuated on the northern range of Kijak Moun­
tain as well as on the .southern slope of Visoko Brdo MoUJ11tain. The extension 
of the set is E-W, with slopes of aoo towards the south (exceptionally also 
towards the notth). Tectonically, the veins are strongly disturbed. The main. 
vehn wa.s exposed for more than 100 rn. along ~ts length, for 70 m. along its 
slope. Its thickmess ranges from 1 to 2 m., with thickenings up to 3 m. 

The barite occurrences of the region of Kijak Mountain ocmtad.n appre­
ciable quantities of siderite, in places up to 500/4, and more, constituting a 
transi-tion 1:o the siderite occurrences of the neighbouring, northern region 
of :the Pecka brook. The northernmost so far known occurrence of barite is. 
situated on the southern slopes of Visoko . Brdo Mountain. 

VI. REGION OF SAMOGRED-DUBOKI POTOK BROOK 

In Aljhna Kosa Mountain, on the eastern .border of the Palaeozoic of the 
Duboki Pot.ok brook, there was discovered a smaller lenticular vein of barlite~ 
extension N 250 E; slope: SE. Other occurrences have not yet been explored. 

5. BASIC CHARACTERISTICS OF QUARTZ-SIDERITE OCCURRENCES 

The quartz-siderite occurrences <>f Petrova Gora Mountain extend from 
Visoko Brd<> Mountain in :the south t9 the northern slopes of Petrovac Peak 
in the north; within a belt 7 km. long and 4 km. wide. This belt is directly­
continuous wioth the 1belt of :barite occurrences, which indicates a :wnal distri­
bution of the occurrences of the whole metallogenic district. It is only m 
the sandstones-colllglomerate series that ore occurrences are to be found, while­
in the bottom shales there were noted · only sporadic mineralogical ocCJUr­
rences. 

Sideriite occurrences are of the vein tyipe, actually lenticular veilllS which 
not infrequently possess irregular ·thiickenings or thin out into tectonic fis-· 
sures filled with clay. In the vein of the Pecka brook we likewise noted brec-· 
cia-like varieties. In the walls of the thicker veins al1! .to be found al.SO< 
thinner, iparasitic veins as well as nest.& of sdderite. · 

Of 11 veins inrvestigated 7 possess am average thickness of less than 0.5 
m., one is 0.5 m., another 0.7 m. thick, while only Pecka and Slavinac· 
veins have an average thickness of 1-3 in:i- All these veins thicken, the vein 
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of .the Pecka brook even up to 8 m. The oxidation zones of the ore veins 
formerly used to yield COl!lSklerable quantities of limonite- but ·to-day almost 
all pits are filled in. 

In the yeaTS 1952-1954, ithe ve.il!l of the Pecka brook was explored, dn 
more detail .for 230 m. along i<ts length, for 40-00 m. along its slope. Also the 
vei.ns of $paifov Bl'iijeg MoUIIltain were investigated . .In respect of miJ!ling, the 
Pecka and Slavinac veins were the most conspicuous. They yielded several 
tens of •th()lllsands of tons .of limonite. The pr.irnary zones of all siderite veim 
are aln10st intact. 

In the region of Visoko Broo, Slavinac and Hrastovac Mountains the 
extensiOll'l of ithe veins is E-W - E 10° N, with very steep slopes, mainly 
towards the south. In the region of Spanov Brijeg Mountain the extension is 
E-W, .but the slope ds moderately steep towards the lllorth. Exceptions are 
two quartz-vein occurrences; exten.siOIIl: NW-SE; slope: NE (AI1lllex. 22). 

Mineralization wi.th siderite was performed in open fissures and cracks. 
The oonsolida.ted veins were involved in a tectonic activity, there were ilrre­
gular systems of cracks in the veins and adjacent country rock, in which the 
younger quartz and some sulphides were crystallized. The post-ore fault tec­
tonics was very strong. Extension of the faults: N-S and NW-sE; slope: on 
both sides, although more firequently E and NE (All1nex. 18). 

The country rock are almost imperceptibly sericitized, • sillcified and 
sideritized. Two parager.etic types were established: quairtwise-sdderitic, with 
very . small quantities of sulphides, and quart:wse, wi·th a more noticeable 
quainUty of sulphides. 

6. PARAGENESIS OF QUARTZ-SIDERITE OCCURRENCES . . 
Under the microscope the following m:inerals were established: a) pri­

mary: siderite, quartz, pyrite, chalcO'J)'Yrite, sphalerite; b) secondary: goethite, 
lepidocrocite, psilomelane, pyrolusite, chalcedony, chalcocite, covellite. . 

Siderite dis the ma.in mineral in the primacy zone, goethi.te illl the oxida­
tion zone of ithe ore veins. In the primary zone the quantity of quartz reaches 
15-20°/o, in the oxidatio.n zone 20-250/o. Sulphides occur iJrl very small quan­
tities, .rarely upwards of 10/o. Of ' sulphides, pyriite amd chalcopyrite occur in 
la:rigest qua;itities, while sphaler.ite is noticeable only under •the microscope. 

7. MICROPHYSIOGRAPHY OF THE MINERALS OF QUARTZ - . 
SIDERITE VEINS 

SIDERITE is coarse-crystaJli111e, i:ts crystals a1t...adrrring 1 cm. im S!ize. Their 
structure is allotrdomorphically granular, while rosettes, fans or »cigars .. of 
siderite can be lll()ted less frequently. QUARTZ replaces the siderite alon.g bor­
ders of the girn:ims, a.long planes of clea\1age, aind along cracks. Quartz is a 
regular constituent of siderite ore ocour>rences. Proportionally it ls more 
abundam.t :in the thinner veins and in the thiininer parts of the • thicker veins. 
In osome veins the quantLties of quartz are identical with the quantities. of 
sideri~e, such veins forming a ·transition •to quartz veins with sulphides. 
Grains of quartz are either isometric or elongated, which is typical of vein 
quartz. Oftentimes it is possible to note relics of former chalcedony: sphero­
lites, radial and radial-fibrous in structure. The sizes of the quartz grains 
vary from O.l--0.3 mm. Quartz is to be found in .siderite in the form of clu­
sters, smaller masses, nests and plex·uses of small veins. Numerous g'raillls are 
filled with mineral dust. PYRITE is deposited as :impregnation iJrl .siderite, 
more rarely ~n quartz. Sometimes it is agglomerated in larger masses, usually 
in the company of chalcopyrite. The major par;t of pyrite is · certainly younger 
than siderite. CHALCOPYRITE ds rare. It is younger than pyrite, siderite and 
quartz. Irt is coan;ely crystallized. It is transformed into CHALCOCITE, CO-. 
VELLITE and limonite. SPHALERITE is very rare and is noticeable only 
under the miorosoope. lit is .poor in iron. 
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GOETHITE .is fine-grained and of colloidal structures (reniform, botryoi­
·dal, spherolitic). It is crossed by veins of PSILOMELANE, and it contains 
c1usters of CHALC:::EDONY and PYROLUSITE. LEPIDOCROCITE is rare. 

8. PARAGENESIS OF QUARTZ VEINS WITH SULPHIDES 

U111der the microscope was examined the quartz vein of the Nekin and 
Lug brooks. It is 0.2-0.3 m. in size, with thickenings up to 0.5 m. It was 
exposed along a lenght of some 10 metres. Extension: N 500 W; slope: NE with 
400. Quartz is the main .mineral of ihis ore occurrence. The quantities of sul­
phides are considerable; they are unevenly distributed in .the vein. Pyrite is 
predominant, to be followed by chaloopyrite, while sphaler.ite is hardly noti­
ceable with ithe naked eye. Millerite is visible only il.Ll1der the mior:oscope. 
Siderite is very infrequent. 

QUARTZ is the oldest mineral of the ore paragenesis. Typical is vein 
quar,tz; whose grains are isometric and elongated. Size: 0.01---0.3 mm. Other 
minerals, being younger, either replace the quartz Ol" fill its cavities and 
micropores. Not infrequently quartz dispilays relics of an earlier structure of 
chalcedony. SIDERITE fills the interstices between quartz grains or grows 
-0n druses of quartz crystal.S. The sizes of the crystals range from 0.2 to 0.3 
mm. Siderite pxidizes into GOETHITE. PYRITE is coru'Se-grained, allotrio­
morphic, or idiomorp.hic with hexahedral cross-sections. Its crystals are not 
infrequently replaced by chaloopyrite. Impregnations of pyrite in quartz are 
xenomorphic. MILLERITE is noted in the form of tiny clusters of rounded 
grains on crystals of quartz and siderite, and it is much younger than they. 
It is also ipres€!11t in chalcopyrate, which illloorporates and corrodes it, being 
younger. The sizes of the grains of mi.llerite vary from 30 to 70 microns. 
SPHALERITE is .much rarer than millerite, :but it occurs in larger masses 
and at times is visible even with the naked eye. It occurs most freq.uently in 
chaloopyrite, which corrodes it noticeably. It oontains considerable quantities 
·Of iron in the molecule (marmatite), an<l it was formed at relatively higher 
temperatures, which is also proved by the separation of drops of chalcopyrite. 
Sphalerite is also adherent 'to crystals of quartz. CHALCOPYRITE .is the 
youngest mineral of the paragenesis. It inoorpor:ates· the older sulphides and 
'OOlTOdes them iJI1 part, most especially the pyrite. It :llills the caviitdes present 
.in quartz, or replaces it. It is ooarse...grai111ed. 

9. DESCRIPTION OF INDIVIDUAL ORE REGIONS · 

I . REGION OF THE UPPER COURSE OF THE PECKA BROOK (A!1111ex. 17) 

On the eastern slopes of Slavinac Mountain ,there was situated the cen­
tre of mediaeval and modern-times imn ore mining activ:i·tes in Petrova Gora 
Mountailll. The following were the well-known iron mines : ,..Hesperus ... , Wohl­
-Osterreich ... , ,..Zuversicht... and »Jam.ska Polja«. The . »Hesperus« l:nine was the 
oldest of them. 

. The general extension of the veins ds E-W, with a steep slope 'towards 
the south. The m.os,t conspicuous ore occurrences are the veins of the Pecka 
'brook and those of Slav:inac Mount.am, which maybe represent a tectorucally 
·distributed vein. Of other occurrences, ·:rru>re importanit· is the vein of Debela 
Kosa MoU111tain '(Annex. 18). The oxidation zones of these veins were exploited. 
In the main, quaritwse limonite was dug. Siderite was not dug. The vein of 
the Pecka .brook was ex;ploited up to the level of the brook; left were only 
1hiill, vezy quartzose parts of the vein. The eastem part of the vein possessed 
an average thickness of 1 m., with .thickenings up to 2 m., while •the western 
part was :thdcker, with thickenilllgs raaigi,ng from 6 to 8 m., particularly in the 
breccia-like parts of the vei111 (Annex. 19). In places the vein disappears and 
goes over iinto an open fissure filled with clay. A branching 8.illd ,recoillilecting 
of ithe vein was also noted. The walls of the vein are conspicuously limo­
nitized . 
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II. REGION OF VELIKI VELEBIT AND PETROVAC PEAKS (Annex. 20) 
llil this region intensive investigations were performed in the Middle 

Ages and the modern times, smaller quantities of limonite being extracted. 
The most consiPicuous · ore occurrences are situated in Spanovo Brdo Moun­
tain. In croos-seotion, the veins are thin, but not infrequently they thicken 
irregularly. They are either disturbed by faults (Annex. 18) or go over into 
sterile fissures. A certain number of them are concordantly inserted into 
sandstones. 

Jin the Tables of 1the Croatian part of fue text (II-IX) can be fuuind the 
most important data on the barite and s!l.derdte occurrence5 of Petrova Gora 
Mountain. ·The vertical, first column of each table contains the ordinal num­
ber or the name of the 1position of the ore occurrence; the second column 
contains the extension of the veil!ls; kl the third column are found direc­
tion and size of :the slope of the veins; .the fourth column indicates the ave­
rage ·thickness of the veins; the fifth column contains the designations ''11 
(for maximum thickening of .the vein) and 's' (for thickness of the thinner 
part& of the vein}; the sixth column in.dica.tes the lenght ilil metres along 
which the vein was exposed; the seventh column :Is indicative of the state 
of investigation of the vein as to its slope in metres; in the eigth, vertical 
column are given the direction and size of the slope of the faults in the 
vei«ls. 

10. GENESIS OF HYDROTHERMAL ORE OCCURRENCES IN THE 
PALAEOZOIC OF PETROVA GORA MOUNTAIN (Annex. 3) 

The ore occurrences are situated within a belt whose extension is norith­
south, and which is 13 km. long and at the most 4 km. wide . . (Annex. 23). The 
hitherto rperfiormed explorations established three iparagenetic types of ore 
occurrences. Barite <>ccurrences are ·to be found in the southern part of the 
belt, from Resina Mountain in the south to Visoko ardo Mountain in the 
north. The chief mineral is bari·te, in addition to which there are smaller 
quantities of a younger sideriite. While in som.e occurrences of this itype there 
are but a few per cent of siderite, some ocC11Jrnmce5 in Kijak Mountain con-

/ ta.in ten and even more per cent of siderite, in places even one-half. Such 
barite-siderite occurrences constitute a trans.iti<m to the northern siderite belt. 
It is characteristic that siderite becomes scarcer with depth. 

Siderite occurrences commence in Vdsoko Brdo Mountain - at the end 
of ·the barite belt - and are ·to be found th:rought the northern .half of the 
ore belt of Petrova Gora Mountain Wi·thi.n the siderite region there is not 
one single barite occurrence. In the iparagenes1s of the siderite occurrences 
siderite is the main mineral, but there also exist noticeable quanU.ties of a 
younger quartz, which ilil average constiitutes 1/5 of the ore mass. A tendency 
towards an i!Ilcreese in the quantity of quartz ·was noted in northern direction, 
so that one cain find ore occurrences with almost equal quaintlities of sidertte 
and quartz. The quantities of sulphides are insi!1Jllificant, amounting to less 
than 1 per cent. 

Quartz ocC1Urrences are the third rparagenemc type. Quartz i5 the ohief 
mineral, being accompanied by noticeable ql\lantities of ipyrite sulphides and 
chalcopyrite. These occurrences are sporadic ;in the siderite part of the ore 
belt. 

From which a clear spatial separation of >the two main paragenetic types 
is visible. Their boundary lies on the southem slopes of Visoko Brdo Moun­
tain. South of this boUllldary !s situated the region of barite, more north the 
region of siderite and quartz. 

Paragenesis of barite occurrences is typical of epithermal ore oecurren­
ces, while paragenesis of quartzose siderite and quartz occurrences is typical 
of mesothermal <>re occurrences. From which i.t follows that in the ore region 
of Petrova Gora MOUJ11tain a clear ronality in the distribution of ore types 
is manifest. In the northern part erosion expo.sed a mesothermal, in the sou­
ther.n part· an epithermal ore region of the same metallogenic district. To 

15 GeQJ.o§ld vjesnik svezak XI. 225 



' 

Geol~ki vjesnik XI (1957.) 

date, catathermal parageneses have not neen discovered anywhere, the en:r 
.sion having cut only into the mesothermal ore belt. 

The simplicity of the parageneses · as well as their spatial separation 
indicate that we are concerned with ·typical iplutonic-hydrothennal parage­
neses of a cryptobathollthic level. Although ipluton, to which ore deposition 
is bound, was not discovered anywhere in Petrova Gora Mountain, it is never­
theles's known from detrital particles found in the subgraywackean sandstones 
of the Palaeozoic of Petrova Gora Mountain. This is a granitic pluton, which 
is young& than the Silurian and older tha,n the uppermost part of the Car­
boniferous. So far it has been found much more north-east of the metalloge­
nic district of Petrova Gora Moootain i. e., in the regions of Moslavacka 
Gora, Psunj, Papuk and Motajica Moun~, as well a:i in the deep borings 
east of Zagreb. Around this large •bathollte there have remained ero.sional 
remains of metallogenic aureols in its southern wing in the regions of the 
metallogenic districts of Petrova Gora and Trgov.ska Gora Mountains as well 
as in the ore basin of Ljubija. Weaker sings ot. this metallogenic epoch are 
to be found also in ZagrebaC.ka Gora Mountain. The parageneses of all these 
ore occurrences are to such am extent similar that one should assume a uni­
form genetic cycle as .well as a mutual .parent magma. 

ln favour of the metallogenic region of Petrova Gora Mountain belon­
ging to granitic parent magma likewise · speaks the presence of large quanti­
ties of barium in the ore occurrences (RANKANA-SAHAMA, 1951). 

These barite ore occurrences ooul<I be formed solely, under arid climatic 
conditions, when the oxidation potential for precipitating BaS04 was suffi­
ciently elevated (H. SCHNEIDERHOHN, 1949). Such climate occurred in the 
continental phase after sedimentation of Upper Palaeozoic sediments, and 
after regression of the sea in the Permian. 

The ore occurrences originated in cracks and irregular fissures during 
folding of the Upper Palaeozoic series of sediments in one of the variscitic 
orogenic phases, probably in the salic phase. During this folding the external 
(upper) zone of sedim~nts both expanded and cracked, giving rise :to the so­
called ,.zerrungsspalten«, while the lo.wer (internal) zone was narrowed 81Ild 
folded. The mechanical characters of the upper, brittle series of quartzose 
sandstones alild quartzose conglomerates were in favour of the formation of 
such cracks amd irregular fissures. In contrast, the lower series of relatively 
plastic shales and semiplastic subgraywackean sandstones was in favour of 
the process of fold!.ng. Such mechanism of the origin of the ore occurrences 
of Petrova G<>ra · M9untain accounts f<>r the fact that the ore occurrences are 
to be found only in the youngest brittle sediments of the Upper Palaeozoic, 
that the veins of the mostly indistinct walls are lenticular and irregulady 
thickened, and that Jn the ore mass we can find enclaves of parent rocks. 
The folding of the Palaeozoic sediments caused the formation of an anti­
clinorium as a separate tectonic unit, its extension being NNW-S.SE. The 
top of this anticlinorium gave rise to the .strongest cracks and fissures. This 
is why the ore occurrences are limited to a relatively narrow belt of the top. 
of the anticlinorium, in which there occurred radial cracks and tangential 
loosenings. (M. SCHNEIDERHOHN, 1941, p. 204). Such cracks and loose zones 
were the paths for .the ascension of the thennae, but also the space for depo­
siting the mineral substance. Seeing that the minerogenic activity partly coin­
cided with the folding, in a certain :number of ore occurrences the concor­
dance of the veins with the stramfilcation of the OOllllltry rocks is proven. 

After their formation, the ore occurrences were disturbed to a ~t 
extent by tectonic movements, in the first place by faults, then by overlayers, 
which is a proof that they were formed .prior to ·the Dinaric system of 
faulting. 

The hydrothermal ·ore occurrences of. the Palaeowic of Petlrova Gora 
Mountain are strictly bound to Palaeozoic sediments, and there are none out­
side it, not even in the manifest tectonic fault zones ·bordering the Palaeozoic 
in the Svinica, Radonja and Voji§nica valleys as well as in the regions of 
the Perna and Pecka brook&. 
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F. SEDIMENTARY OCCURRENCES OF HEMATITE IN THE . . 
PALAEOZOIC OF PETROVA GORA MOUNTAIN 

The ore occurrences are situated in the region of .the Bukovica brook, 
4.5 km. north of Vojnic. The first mining activity dat.es back to the period ot 
World War I. It was IIlOt before 1920 that this activity became more intensive, 
i. e. aft.er t he blast furnace at Vrainovina near Topusko had resumed work. 
The year 1936 witnessed the commencement of extensive explorations of 
hematite, which also started t.o be exploited. In the period 1936-1941 a total 
of circa 20,000 t.ons of ore was extracted. In 1954, the production was resumed 
with a ·yearly output of 7-10,000 tons. 

Hematite deposits are t.o be found in Permian sandstones and schists 
within a belt extending north-south and aeveral km. long, i. e. between the 
Bukovica brook in the south BIIld the Tailway station of Utinja in the north. 
The occuITe!lces in the southern part of the belt are situated near the surface, 
while goilllg north they are sinking under an ever thicker cover of Pliocene 
sediments. The ore bodies are lenticular in shape. The lenticles are irregular, 
with irregular thickenings. They are 20-3()0 m. long., several tens of metres 
wide, 0.5-10 m . thick. The largest hematite body at PlandiJte contained 85,000 
tons of hematit.e, while others were much smaller (Annex. 24). 

The terrain as well as the ore occurrences are tectonically strongly 
. disturbed. The lenticles are of diverse directions of extension, and they pos­
sess varyi'llg slopes. 1111 the larger lenticles individual sectors change their 
extension and slope. At numerous locatioins the ore is crushed, the ore bodies 
are cracked, with many sliding planes and faults. 

The average chemical composition of the ore from 45 analyses (data by 
Ing. A. FerenCic) is as follows: 41°/o of Fe, 36.So/t of Si02, 0.20/o of Mn. The 
quality of the ore is very changeable. 

PARAGENF.SIS: 

, HEMATITE is the main ore mineral. It is extraordinarily fine-grained 
(1-15 microns), in places coarser-grained (15-50 microns). In -the micropores 
of dense masses of hematite as well as in the detrital particles of quartz are 
to be noted needle-like and columnar cross-sections of idiomorphically deve­
loped cn·stals of hematite. Hematite .cements the detrital particles (dimension: 
0.6 mm., more rarely up t.o 1.5 mm.) of quartz, chert, quartzite, muscovite and 
foliated minerals of the group of clays, as well as the particles of sandstones. 
In the crushed parts hematite cements by subsequent .pressing the cataclases 
of the particles. The quantity of particles and hematite varies t.o a great 
extent. . 

In a number of borings in .the bottom of hemat~te bodies an extraordi­
ar:Uy fine-grained SIDERITE cements the detrital particles. 

The manner of occurrence, the structur-e and texture of the ore, as well 
as the paragenesis would indicate that we are concerned with Permian sedi­
mentary depo.s.its of hematite. 

G. ORE OCCURRENCES OUTSIDE THE PALAEZOIC (Annex 3) 

I . . OCCURRENCES OF' GALENA 
In the region of the Svinica brook, on the slopes of Mracelj Mountain, 

as well as .near the village of Grujici, north of Vojnic, there were discovered 
two mineralogical occurrences of galena. The galena occurrence in the Svinica 
valley was examined under the microscope, the following primary paragenesis 
being found: GALENA, SPHALERITE and PYRITE. Galena is coarsely cry­
stallized (crystals up~ 1 cm. in size); it incorporates grains of pyrite as well 
as smaller or larger masses of sphalerite, wh.ich is poor in iron. Of secondary 
minerals, CERUSSITE occurs in largest quantities, while ANGLESITE is rare. 
Fyrite oxidizes int.o GOETHITE and LEPIDOCROCITE. 
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II. SEDIMENTARY DEPOSITS OF MANGANIC OXIDES 

a) In Triassic sediments there were discovered thinner and thicker stra­
tified lenticles and interlayers of PSILC>MELANE and PYROLUSJ:TE, as for 
example near Gornji BudaCk.i, Kuplensko and Cetingrad. The ore is predomi­
nantly of poor quality owing to a htgh content of silicates. Formerly, these 
ore occurrences were exploited to a smaller extent. Genetically, they belong 
to TT!i.asic geosym.c1inal vokanism. An av€!'age ainalysis yielinded the following 
result: 20.4-32.6% of Mm., 4-270/o of Fe. 17-370/o of Si02• 

b) In Pliocene sandstones and clays cme cain find iil1 many places concre­
tions, globules, pebbles and cloddy clusters, as well as overgrowths of man­
ganic oxides. Some occurrences were partly exploi,ted (Vucjak). Well-known 
are the occurrences at Kokirevo, Bmjavac, on B<>Zic Brdo Mountain, and at 
Vucjak. These occurrences represent mechanical aind chemical sediments, i. e. 
precipitates of Pliocene age. An average analysis gave as follows: 20-32.69 /o 
of Mn, 8-130/o of Fe, 16-31°/o of Si02. 

III. OCCURRENCES OF LIMONITE IN THE PLIOCENE 

Llmonite was discovered in the sandstones and clays of the northern 
and eastern slopes of Petrova Gora Mountain, in the form of globules, concre­
tions, pebbles, tables and overlayers. It is porous, the pores being filled with 
sand and impure clay. It was formed either as a mechanical sediment or as 
a precipitate, d. e. secretions. 

Well-.known are the occurrences of Mazalica, Kokirevo, Ivo~ic, Mali­
&:a, BlatuSa, O§tri Vrh, Samar Brdo :Mountain, Reljici, Rkman etc. Some 
occurrences were exiploited by mining, limonite being extracted. 

IV. OCCURRENCES OF LIMONITE TYPE ,..HUNSRUCK« 

a) Ln the region of the Voji&nica brook we can find in several places in 
the cavities of a karstified base of doloniite flooded deposits of soft limonite 
(»brant"'), together with clay and impul'E clay, quartzose sand and fragments 
of weathered rocks. The bottom is ankeriti.zed and siider.itized. 

b) In the region of the village ·or Slavsko Polje are situated filled-in 
mines of limonite. Limonite is to be found in ithe .form of larger lenticles and 
ivregular bodies in Pliocene sediments underlain by Palaeozoic schists. The 
schists are faded, transformed into a clayey mass, oc impreg;nated with 
Idmonite. 

· Limonite occurrences of these two 1;yipes are .fomned in the karst cavities 
of limestones and dolomites as well as in the .recesses of schists from stro·ngly 
concentrated iron hydrosols, which have· been in contact with the base for a 
very long time. The alkaline character of the base of limestones as well as 
the -absorption capability of weathered schists ,play a dominant role in the 
precipitation of gels of iron hydroxide. · 

V, OCCURRENCES OF WHITE {KAOLIN) CLAYS IN THE PLIOCENE 

At Kokirevo, Mazalica and Blatusa there were discovered conspicuous 
lenticular occurrences of white clays in Pliocene sands. The largest lenticles 
are several hundred metres long and wide, 5-10 metres thick. The clay ds 
of the kaolin type. ·The kaolin substance comes for .the most part fr.om large 
i~eous masses of serpentdne a.Tl.d melaphyre, from the Trepea and Kreme­
snica valleys, and from the feldspars of the Palaeozoic subgraywackean sand­
stones of Petrova Gora Mountain. The clays are partly fire-resistive. At Bla­
tufa, a white clay mine is active to-day. 
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Jurkovic: Metalogenija Petrove gore 
Metalogeny of Petrova gora 

TABLA I 
PL. I 

Sl. 1 Ftg. 1 Kamenita, Sivac, povecano 20 X enlarged, + Nie. 

Krupnokristalizirani barit I sa medusobno ukdtenim sistemom sraslackih 
lame la 

Coarse-crystallized barite I with mutually crossed system of 
ingrowing lamellae. 

Sl. 2 Fig. 2 Podzvizka Ponikva, povecano 20 X enlarged, + Nie. 

»Zerknitterungslamellen« krupnozrnatog barita I. 
»Zerknitterungslamellen« of coarse-grained barite I. 
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.Jurkcvic : Metalogenija Petrove gore 

Metalogeny of Petrova gora 

TABLA II 
PL. II 

Sl. 1 Fig. 1 Crkvine, glavna zica - Mai?1 vein, povecano 20 X enlarged, + Nie. 

Opticki anomalan barit I sa rekristalizatom sitnozrnatog barita II dui granica 
kristala i lootaklaza 

Optically anomalous barite I with 1·ecrystallisate of fine-grained barite II along 
borders of crystals and cataclases. 

Sl. 2 Fig. 2 Crkvine, Glavna zica -main vein, povecano 20 X enlarged, + Nie. 

Krupnokristalizirani barit I sa tlaenim sraslackim lamelama, sitnozrnati barit 
I duz granica kristala i po sraslackim lamelama. 

Coarse-crystallized barite I with pressed ingrowing lamellae. Fine grained 
barite II presses barite I along borders of crystals and ingrowing lamellae. 
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TABLA III 
PL. III 

Sl. 1 Fig. 1 Crkvine, Glavna Zica - Main vein, poveeano 20 X enlarged, + Nie. 

Sitnozrnati kvarc (q) i pirit (py) potiskuju krupnozrnati barit I (b) i siderit (s) . 
Fine-grained quartz (q) and pyrite (py) press coarse-grained barite I (b) and 

barite II (s). 

Sl. 2 Fig. 2 Crkvine, Glavna zica - Main vein, poveeano 20 X enlarged + Nie. 

Meduprostori plocastih i stubastih kristala barita I ispun;eni sideritoni II. 
Interstices of lamellated and columnar ~rystals of barite I filled with siderite II. 
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TABLA IV 
PL. IV 

Sl. 1 Fig. 1 Crkvine, Glavna zica· - Main vei.11, povecano 20 X enlarged, + Nie. 

Rekristalizat barita II i siderita III. 
Recrystallisate of barite II and siderite III. 
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