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The geology, petrographycal composition and properties of 
dimension stone deposits in Croatia are described. Dimension 
stone deposits in the conception of mobilistic view of the genesis 
and structure of Dinarides, as well as after stratigraphic units, 
are considered. Valuation of the dimension stones of the active 
quarries is exposed. The marketable categories of dimension 
stone in Croatia are different varietes of limestones and calcareous 
clastites, primarly of Cretaceous age, and to lesser degree of 
Jurassic and Paleogene. The greatest part of deposits is concen- 
trated in the Adriatic carbonate platform or Adriaticum. 

Introduction 

Dimension stone in Croatia in about 30 quarries, 
nowdays, exploit the following firms: 
- >>JADRAN-KAMENU in PuEilf6a and Selca, 

exploits dimension stone on the island of BraE, 
- .KAMEN<< in Pazin, exploits dimension stone in 

Istria, and 
- PKAMEN-SPLIT& Split, exploits dimension 

stone in the ,continental parts of Dalmatia. 
Apart from the mentioned firms, dimension stone 

exploit also nZADRUGAa in Matulji, nGRA- 
DEVNO PODUZE~E<< in KorEula, and some pri- 
vate stone-masons on the islands of Bra2 and Kor- 
Eula. From the year 1991 there are no data on the 
activities of the quarrying of the firm >>KAMENU 
in Obrovac. 

In the nearer past (1950160) dimension stone was 
exploited by 10 companies in 50 quarries: 
- >>GRANITu in Zagreb, 11 quarries (Bizek near 

Zagreb, Mari6 and Romanovac near Obrovac, 
Velebit Portoro near Gospit, Bogomolja on the 
island of Hvar, Roza Val on the island of Vis, 
and the others), 

- nINDUSTRIJA JADRANSKOG KAMENA I 
MRAMORAN in Split, 11 quarries (on the island 
of BraE, and the continental part of Dalmatia), 

- *ISTARSKI RUDNICI NEMETALAu in Pula, 
11 quarries (in the region of Istria), 

- >>KAMENOLOMa in Buje, 5 quarries (in the 
region of Istria), 

- nKAMEN<< in Pazin, 4 quarries (in the region of 
Istria), 

- >>SADRA<< in Sinj, 4 quarries (in the region of 
Dalmatinska Zagora), 

- >>KOMBINAT VELEBITu in Rijeka, 3 quarries, 
- *ISTARSKI BOKSITI<< in Rovinj, 2 quarries, 
- >>VRNIK<< in Kortula, 2 quarries, and 

Kljobe rijd Arhitektonski kamen, LeZiSta, Geologija, Petrogra- 
fija, Svojstva, Hrvatska 

Opisani su geologija, petrografski sastav i svojstva IeZiSta 
arhitektonskog kamena u Hrvatskoj. LeZiSta arhitektonskog 
kamena razmatrana su prema koncepciji mobilistiEkog pogleda 
na genezu i g r a b  Dinarida, kao i prema stratigrafskim jedinicama. 
IzloZeno je vrednovanje arhitektonskog kamena aktivnih kameno- 
loma. T&ne kategorije arhitektonskog kamena Hrvatske su 
razliEiti vapnenci i karbonatni klastiti, prvenstveno kredne starosti, 
a manje jurske i paleogenske. NajveCi dio leZiSta koncentriran 
je u Jadranskoj karbonatnoj platformi ili Adrijatiku. 

- DKLESARSKA ZADRUGAu in Matulji, 1 quar- 
ry. 
In the last 30 or more years the number of com- 

panies and quarries and accordingly the stone varie- 
ties have been considerably decreased. Dimension 
stone quarrying was primarilly stopped in deposits 
of the supporting coloured carbonate and clastic 
sediments. The mentioned deposits are regularly of 
small stretching and complex geological structure, 
with the impossibility of extraction the larger blocks 
for manufacturing and market. Part of these deposits, 
regarding the implementation of the new stone car- 
ving technology in thin plates-marmetes, would pro- 
bably be reactivated. That wouldn't be the case in 
the touristic areas. 

The data about our dimension stone deposits could 
occasionally be found in periodicals and literature. 

So Mu 11 e r (1984) for our regions writes literally 
this: >>Zu behaupten, die gesamte Adriakiiste sei ein 
einziger grosser Steinbruch, ware nicht ubertrieben. 
Sowohl auf der Halbinsel Istrien, als auch in der 
Umgebung von Split und Dubrovnik sowie auf 
mehreren der vorgelagerten Inseln reiht sich eine 
Abbaustelle an die andere: vorwiegend heller Kalk- 
stein mit reichem Fossilbesatz.cc At the same time, 
on the shematic map he marked a number of loca- 
tions of the known stone deposits present on market 
today (Lucija, GroZnjan, Kanfanar, Kirmenjak, Vin- 
kuran, Rozalit, Dolit, Oklad, Diokles, Adria Grigio, 
Veselje, Kupinovo, San Giorgio, Rasotica, Adria 
Verde), but also the deposits of dimension stones 
which are not present on market today (Kremenje, 
Bale, MarEana, Crna KriEka, Mosor, VisoEani). 

The main part of the enumerated and mentioned 
dimension stone deposits is located in >>the specially 
productive Istrian-Dalmatian belt Adriatic type of 
thecretaceous age developeu (B i 1 b i j a et al. 1974). 
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Similar is with the presentation of our dimension 
stone in INSK (International Naturstein-Kartei) in 
10 volumes (M ii 1 1 e r, 1986): 
- in the 6th volume of INSK the data on conglome- 

rates Rozalit and Multikolor, breccias Romanovac 
and Oklad, and porous limestone Vinkuran unito 
are present, 

- in the 7th volume the data on the coloured lime- 
stones Unarot, Rasotica and Crna KriEka are pre- 
sent, and 

- in the 8th volume are the data on the limestones 
Lucija, Adria Verde, GroSnjan, San Giorgio, 
Adria Grigio, Kanfanar, Kupinovo, Diokles and 
Dolit. 
Among the different varieties of our dimension 

stone in Naturstein Lexikon (M e h 1 i n g, 1986) are 
mentioned the following: Adria Grigio, Adria Verde, 
Dolit, Kanfanar, Multikolor, Mariki, Kupinovo, 
Oklad, Plano, Rasotica, Romanovac, Rozalit, San 
Giorgio, Santa Lucia, Seget, Veselje, Vinkuran and 
Vrsine, as well as the types which are not present 
on market today: Bale, Belgris, Mirna, Salamin, 
Crne KriEke, Crni Velebit, Glavica, Granitelo, 
Mosor, ReStovo and Visdani. 

The development of diniension stone industry is 
most evident in growth of stone blocks exploitation: 

exploited 
exploited 
exploited 
exploited 
exploited 
exploited 
exploited 
exploited 

m3 of blocks 
m3 of blocks 
m3 of blocks 
m3 of blocks 
m3 of blocks 
m3 of blocks 
m3 of blocks 
m3 of blocks 

Of the greatest importance in the forementioned 
industry are the following companies: 
- uKAMEN~~ in Pazin (21,510 m3 of the exploited 

blocks in 1985, and 21,825 m3 in 1990), and 
- >>JADRAN-KAMENc< on the island of BraE 

(19,150 m3 of the exploited blocks in 1985, and 
22,184 m3 in 1990). 
The dimension stone industry in Croatia with quar- 

rying and processing of natural resources in the 
world relation is insignificant, neither 50,000 m3/year 
in compared to about 10,000,000 m3/year total world 
production. Only one marketable category of dimen- 
sion stone in Croatia is calcareous stone, different 
varieties of limestones and clastites. This is the limi- 
tation factor of larger expansion on the world market 
today. 

Essential preferences to existence of dimension stone 
deposits 

The definitions of dimension stone: >>Building 
stone that is quarried and prepared in regularly 
shaped blocks accordnig to specificationscr (Ba te s  
and J a c k s  o n, 1980) and >>Stone which is marketed 
in blocks or slabs of a specified size. Much of it is 
used for building, either for structural purposes, or 
for cladding, facing or flagging. The minerals in 
dimension stones should be stable in humid atmos- 
phere, and the rock should be crystalline or well 
consolidated. Individual blocks should be free of 

weakness planes, and if the stone is to be used for 
structural purposes it should be strong. The principal 
rock types used as dimension stone are granite, 
diorite, syenite, sandstone, limestone, some ironsto- 
nes, gneiss, slate and serpentine. When a rock mass 
is being considered for working as a dimension stone, 
it is important that a sufficiently plentiful supply of 
material of the same colour and texture is available, 
and that the stone can be worked with the minimum 
of blasting, a process that is liable to introduce 
cracks into otherwise intact blocks. Stone to be used 
for statuary purposes should generally be attractive, 
not too hard, even-grained and workable by hand. 
Marble is probably the best-known stone used by 
sculptorscc (D i n e 1 e y et al., 1976) incoporate the 
basic demands which rock mass should meet for the 
existence of exploitable deposits. 

The essential preferences to the origin of the 
dimension stone deposit are genetic processes and 
postgenetic occurances. They make condition on: 
- decorativity of the stone, 
- physical-mechanical properties, and 
- rock mass integrity or spacial distribution of the 

primary and secondary discontinuities. 
Dimension stone decorativity depends on the whole 

range of genetic and postgenetic factors, such as: 
- quantity and spacial distribution idiochromatic or 

coloured minerals (hematite, limonite, epidote, 
chlorite, etc.), 

- pigment finely dispersed in alochromatic minerals 
(hematite in orthoclase), 

- pigment differently generated and arranged in 
stone (graphite in marbl, bitumen in limestone), 

- existence of minerals of the svecial luster (sericite 
of pearly luster), 

- shell fragments and debris different shapes, dimen- 
sions, uniformity and heterogenity, and 

- marked texture and fabric characteristics, such as 
schistosity (without parting along the schistosity 
planes), eyed structures, feldspar porphyroblasts, 
stylolites, intersections of th'e coloured veins (with 
calcite or other minerals filled fractures), rnicro- 
folds, etc. 
Physical-mechanical properties of the stone depend 

especially on: 
- mineral composition and the characteristics of 

minerals, 
- textural elements, especially on spacial distribution 

of minerals, its shape and dimensions, in clastic 
sediments on the composition of particles and the 
characteristics of cement, 

- in sedimentary rocks on the degree of lithification, 
- intergranular bond, 
- defects in crystals, as well as crypto and micro 

defects in stone, hidden or visible by microscope, 
as well as macroscopically visible defects (fine 
fissures), 

- porosity and the size of pore space, and 
- the freshness of stone. 

The rock mass integrity depends on discontinuities 
which stipulate natural fragmentation and separation 
in blocks of different shape and size. Discontinuities 
are primary or syngenetic and secondary or postge- 
netic. - .  
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Primary discontinuities are: 
- in magmatic rocks cooling joints, 
- in sedimentary rocks bedding planes, and primary 

sedimentary structures (sequences, biostrome, bio- 
herme etc), and 

- in metamorphic rocks foliated planes. 
Secondary discontinuities are all the fractures of 

tectonic origin. 
All the given suppositions should be supplemented 

by two fundamental claims: durability of stone and 
stability of its colour, under the influence of exogen 
natural and technogenic factors in conditions of 
urban environment. 

Finally, the important factors are the economic 
exploitation of the manufactured stone blocks, as 
well as their attractability on the home and world 
market. 

On the basis of the given preferences and demands 
comes out that it is not simple on fields to find 
areas suitable for exploitation of dimension stone, 
or limits their deposits, as well as find the potential 
productive zones. 

Outline of geology 

Croatia is characterised by the variety of petrograp- 
hic composition and geological structure, but with 
great differencies in spreading of the particular rocks. 
The spread of magmatic and metamorphic rocks in 
comparision to sedimentary and especially to carbo- 
natic rocks, is small. The spread of magmatic and 
metamorphic rocks, and postgenetic processes in 
them are the main restrictive factors of finding the 
dimension stone deposit of silicatic composition, as 
well as marble. As opposed to that, spread of the 
carbonate sediments of different stratigraphic unit 
represent the basis of the present dimension stone 
industry, with the rich tradition of exploitation and 
usage of dimension stone from the ancient times. 

Even the superficial look at the simplified geolo- 
gical map of Croatia (after K r a n  j ec,  1974) is 
sufficient for seeing the differencies between geology 
and petrographic composition of the particular areas 
(fig. 1). These differences are present in spreading 
of the particular stratigraphic units, as well as in 
petrographic composition. The regional division of 
Croatia is based on these differences, and the whole 
territory C r n k o v i C (1974) divided into 5 regions. 

Taking into consideration the mobilistic view of 
the genesis and structure of Dinarides ( H e r  a k, 
1991), from the point of view of the potential pro- 
ductivity of lithostratigraphic units, Croatia can be 
devided into 6 regions (fig. 2): 
- The region of Hrvatsko Zagorje, or northwestern 

part of Croatia, covers the area between the Sava 
and Drava Rivers, on the east it spreads till the 
&ma River towards north as far as to Koprivnica, 

- The region of Slavonija, or northeastern part of 
Croatia, covers the area between the Sava and 
Drava Rivers, east of cesma River, 

- The region of Banija and Kordun, or Karlovac 
area, covers the teritory south of the Sava River, 
southeast and south of Karlovac, 

- The region of Gorski Kotar-Lika-Primorje, covers 
the territory of Gorski Kotar, Lika and Primorje, 

- The region of Istria, covers the territory of Istria, 
and 

- The region of Dalmatia, covers the coastal area 
and islands, as well as Dalmatinska Zagora. 

The region of Hrvatsko Zagorje 
The region is conspicuously marked with Moun- 

tains Medvednica, Kalnik, Macelj, IvanSCica and 
Ravna gora, of different petrographic composition 
and the large range of stratigraphic units, from Paleo- 
zoic to Quaternary. 

On the Mt. Medvednica dominate the greenschists 
(para and ortho metamorphites), and argillites, mar- 
bleized limestones and marbles. Limestones and 
dolomites of the Triassic age can be found at the 
Mts. Medvednica, IvanSBca, Kalnik and Ravna gora, 
while clastites and carbonate sediments with erupti- 
ves at the Mts. Medvednica, IvanSBca and Kalnik. 
Along the rims of the mountains it is very important 
development of elastic and carbonate sediments of 
Neogene, especially Miocene age. 

After H e r a k (1991) this area belongs to structu- 
ral complex of the Inner Dinarides or Supradinari- 
cum. The border area of Dinarides and Alpides is 
on the north, while on the east are Pannonian struc- 
tures of Pre-Alpine structural complexes. Some of 
the presented Herak's thoughts on the situation of 
the area, are the following: 
- >>. . .some parts of the Inner Dinaridic area take 

position virtually different from the place of their 
origin . . .<<, 

- >>. . .lack of the clear inner zoning, that is the 
consequence of the neotectonic desintegration of 
the prime covering structures, which existence 
prooves the numerous marked but also masked 
phenomena of alochtony . . .<<, 

- n. . . appearance of ultramaphites in. . . Mts. 
Medvednica and Kalnik are in alochtonic posi- 
tion. c<, 

- >>. . . the structure of the Inner Dinarides (Supradi- 
naricum) is very heterogeniclus, that causes the 
difficulties in the internal classification. . .<< 

show that in this area, except the >>young<< sediments 
of the Neogene, we can not expect the rock mass 
wholeness and also not dimension stone deposits. 
In this respects, potentially are productive only the 
carbonate sediments of Miocene (C r n k o v i C et al. 
1974175). Those are lithothamnion limestones of the 
south-western part of Mt. Medvednica and the rim 
of Mt. Ravna gora in the area of Vinica. , 

The region of Slavonia 
The marked petrographic element of the Slavonian 

Mountains (Papuk, Psunj, Krndija and MoslavaCka 
gora) is Crystalline. In the part of the Slavonian 
Mountains J a m i E i C (1988) separated three comple- 
xes; those of >>Radlovac<<, >>Papuk<< and >>Psunj<c, 
which consist of magmatic and metamorphic rocks 
of the wide range of textures and compositions. For 
this area is important the existence of series of 
orogenesis (Baycal, Caledonian, Laramian) to which 
are linked prograde and retrograde metamorphoses 
as well as the corresponding tectonics. 

With the monotoniously gray and uniform grainly 
granites of the Mt. MoslavaEka gora, potentially 



142 Rudarsko-geoloSko-naftni zbornik, Vol. 5, Zagreb, 1993 

Legend 

Fig. 1 Generalized geological map of Croatia (after K r a n  j e c, 
1974) 

1 (Q) Quaternary (Holocene and Pleistocene, unconso- 
lidated clastic sediments, loess) 

2 (N) neogene (Pliocene and Miocene, unconsolidated 
and consolidated clastic sediments, marls, limesto- 
nes) 

3 (Pg) Paleogene (Oligocene, Eocene and Paleocene, 
consolidated clastic sediments, limestones, marls, 
flysch, molasse) 

4 (Kd Upper Cretaceous (significantly developed rudist 
limestones, dolomites, marls, cherts, flysch) 

perspective for the dimension stone deposits could 
be considered granites and gneisses of the vPapuk 
complexu. 

After H e r a k (1991) this area belongs to Panno- 
nian structures of Pre-Alpine structural complexes. 
They were exposed to strong compression and cor- 
responding desintegration until then of homogenious 
structural unity. This was the one of the precondi- 
tions for the later (Neogenic) differentiated move- 

5 (K1) Lower Cretaceous (limestones, dolomites, clasti- 
-1 

6 (K) Cretaceous, generally 
7 ) Eruptive rocks (andesite, basalte, diabase) 
8 ? J,) Upper Jurassic (limestones, dolomites, marls, cla- 

stites) 
9 (JJ Middle Jurassic (limestones, dolomites, marls, cla- 

stites) 
10 (JI) Lower Jurassic (limestones, dolomites, clastites) 
11 (J) Jurassic, generally 
12 (T) Triassic (limestones, dolomites, clastites) 
13 (Pz) Paleozoic (greenschists, phyllites, argillites, mar- 

moraceous limestones, dolomites, clastites) 
14 (C) Crystalline (granites, gneisses, amphibolites) 

ment of the particular parts, and for the partial 
changes of the stretching some of them. 

Southern and western of these structures, there 
is the structural complex of Inner Dinarides (Supra- 
dinaridic). The border line between those two com- 
plexes is placed south of the Slavonia's Mountains, 
west of Mt. MoslavaEka gora, to east of Mt. Kalnik 
( H e r a k  et al. 1990). 
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Fig. 2 Generalized geotectonic belts of Dinarides (after H e r a k: 
1991) with marked regions of dimension stone deposits 

1 The joint area of the Dinarides and Alpides 
2 Pre'-Alpine Structural complexes. Pannonian structures 
3 Structural complex of the Inner Dinarides (Supradinari- 

cum) 

By prospections and researches the existence of 
the whole >>oases<< of the rock mass are estimated 
in the areas of Mts. MoslavaCka gora and Papuk. 
Howewer, the consequences of the still presented 
processes, which in the geological past took place 
here, are evident in the mentioned >>oases<<. So 
J o v i C i 6 et al. (1992) describes the tectonics of the 
*Zebrato<< granite deposit: >>. . . Tectonic disturban- 
ces are evident through the intensive cracking. 
. . . The complex tectonic elements devide the deposit 
in the separate units-blocks . . .with restriction and 
narrowing of the exploitable fields. . . and worsen 
geological conditions of the deposit and negatively 
influence to the blockage.<< 

4 Structural complex of the Dinaric carbonate platform 
(Dinaricum) 

5 Structural complex of the Adriatic carbonate platform 
(Adriaticum) 

The region of Banija and Kordun 
The area in its southwestern part is clearly marked 

with the interrupted zone of clastites of Younger 
Paleozoic, general striking NW-SE. The Triassic sedi- 
ments and the narrow ophiolitic zones of the Jurassic 
with especially complex structure are of the same 
stretching (M a j e r, 1984, and Ma j e r and L u g o - 
v i 6 ,  1985). The significiant proportion take the flysch 
and molasse of Eocene, and the clastic sediments 
of Pliocene. 

This area belongs to the former described Supra- 
dinaridic. 

In regards to the complex geological structure and 
the petrographic composition, including the sedi- 
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Fig. 3 Dimension stone deposits in Croatia 

'Ibe region of Hrvatsko Zagoqe 
NEOGENE 
b) quarries out of exploitation 

1 Vinica 
2 Pisana PeEina 
3 Ruopanec 
4 Bizek and Vra* potok 

The region of Shvonia 
GRANITE-GNEISS 
b) quarry out of exploitation 

1 Samarica 
c) deposits on exploration 

2 Metla - Ravna Gora 
3 Jankovac - Radetina 

Ibe region of Gorski Kotar - Lika - Primo j e  
CARBONIFEROUS 
b) quarry out of exploitation 

1 Bruliani 
TRIASSIC 
b) quarry out of exploitation 

2 Saint Rok 
JURASSIC 
b) quarries out of exploitation 

3 CvituSa - Lovinac 
4 Gradina - Rifice 

5 GospiC 
6 Brinje 
7 Donji Lapac 

CRETACEOUS 
wafique quarry 

8 Prozor 
a) quarry on exploitation 

9 Rornanovac - Tulovac 
b) quarries out of exploitation 

10 MuSkovci 
11 ReStovo 

PALEOGENE 
b) quarry out of exploitation 

12 BuniC 

The region of Mda 
JURASSIC 
a) quarrk on exploitatcatcon 

1 Kirmenjak 
2 Valkarin 

CRETACEOUS 
a) quarries on exploitation 

3 Kanfanar 
4 Selina 
5 Grohjan - Komerija 
6 Saint Lucija 
7 Valtura 
8 Vinkuran (Cava Rornana) 
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ments of Paleogene and Neogene, there is no pos- 
sibility of finding dimension stone deposits in this 
area. The presented statements we base on the 
description of some, for our consideration, eventually 
interesting rocks (M a j e r and L u g o  v i 6,  1985): 
>). . . the major part of amphibolite . . .has. . . clearly 
marked foliation . . . the whole rock mass is divided 
into smaller blocks of differentiated move- 
ments. . . some parts suffered intensive deforma- 
tions . . .<< 

The region of Gorski Kotar, Lika and Primorje 
It is clearly marked with the general striking of 

the lithostratigraphic members NW-SE, as well as 
the predominant sediments of Mesozoic. The nort- 
hwestern part, Gorski Kotar and Lika characterize 
the clastic sediments, as well as dolomites and lime- 
stones of the Younger Paleozoic. In Mesozoic, from 
Triassic to Cretaceous prevaile the carbonate sedi- 
ments of marine shallow environments, limestones 
and dolomites. Lithiotis limestone of Liassic, as well 
as rudist limestones of Upper Cretaceous indicate 
the shallow environments. In some parts of Gorski 
Kotar and Lika dolomites are continually present 
from the Upper Triassic through Jurassic. The sedi- 
ments of Paleogene are present in the lesser degree. 

After H e r a k (1991) this area belongs to Struc- 
tural complex of the Dinaridic carbonate platform 
(Dinaricum). It is rather difficult preciselly differen- 
tiate the relation between Dinaric carbonate platform 
(Dinaricum) and Adriatic carbonate platform (Adria- 
ticum). The reason is the complex overthrust rela- 
tions and because the units of Dinaricum are placed 
directly on the elements of Adriaticum on some 
localities. 

For that structural complex are characteristic the 
overthrust structure, namely, with the overthrust 
complexes of the Paleozoic and Triassic on the Juras- 
sic carbonate complexes. 

On the basis of the presented data, this area, 
regardless to favourable genetic conditions in forma- 
tion of the wide range of different varieties of lime- 
stone, postgenetic occurences, that is to say, tectonic 
units of the overthrust structure and disturbancy, 
are the limiting factors of finding and existence of 

dimension stone deposits. If there are some deposits, 
they are characterized by the unfavourable geological 
conditions. 

The region of Istria 
The significant stratigraphic-structural element is 

Jurassic-Cretaceous anticline with carbonate sedi- 
ments from Upper Jurassic to Lower and Upper 
Cretaceous. By the north is placed Buje anticline. 
The remarkable surfaces cover clastic and carbonate 
sediments of Paleocene and Eocene. The favourable 
condition of Jurassic-Cretaceous anticline are subho- 
rizontal layers. 

After H e r  a k (1991) this area belongs to the 
Adriatic carbonate platform or Adriaticum. This 
platform due to its main features has much in com- 
mon with Dinaricum, so that some of the authors 
take them as an integral unity. Regardless to some 
common elements named by Herak, this area and 
from the point of view of the productive zones and 
dimension stone deposits, justifies its separation. 
After 0 l u  j id et al. (1972) differently from the 
conception of H e r  a k (1991) this area represents 
autochton. From the continental part of Istria, Adria- 
tic stretches across the Kvarner Islands to the sout- 
heast, partly surrounding seaside Dinaricum from 
the southwest. 

In this area all the other stratigraphic units except 
flysch are potentially productive. Dimension stone 
deposits are placed in the limestones of Jurassic, 
Lower and Upper Cretaceous as well as in limestones 
and carbonate clastites of Paleogene. 

The region of Dalmatia 
It is clearly marked with the significant part of 

Cretaceous carbonate sediments and carbonate cla- 
stites and flysch of Paleogene. The Jurassic sediments 
are slightly represented on the furtherest south island 
Lastovo and Mljet, while the sediments of Triassic 
and Jurassic are represented in the northern part of 
the region. 

This area presents the continuation of Adriaticum. 
It is structurally different from Istria, and can be 
divided into three zones. The southern part includes 
mainly the islands, and it is characterized by clearly 

b) quarries out of exploitation 
9 Krk (island) 

10 Goli otok (island) 
EOCENE 
b) quarry o w  of exploitation 

11 Lupoglav 
' b e  region of Dalmatia 
JURASSIC 
b) quarries out of exploitation 

1 Trilj 
2 Cma KriEka 

c) deposit in exploration 
3 b s m a  

CRETACEOUS 
a) quarries on exploitation 

4 Dolit 
5 Seget 
6 Vrsine 
7 Plano 
8 Fantazija 
9 Sivac, Punta, Barbakan, Kupinovo 

10 ZeEevo, Glave 
11 hganj  Dolac 

12 Dragonjik 
13 Humac 

b) quarries out of exploitation 
14 Dicmo 
15 Voluja 
16 Okrug 
17 Mosor 
18 Dubrave 
19 KrSevine, Krtoline 
20 Labotovo 
21 Vmik 
22 Vis& 

c) deposit on explorarion 
23 Bodina 
24 Vrdovo 

PALEOGENE 
a) quarries on exploitation 

25 Mariti 
26 Pakovo selo 
27 Raddia (Multikolor, Alkasin) 
28 PutiSiCi 
29 Benkovac 
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marked anticlines. For that anticlines is characteristic 
regularly slighter slope of its northern layers. The 
central part is characterized by ovethrust structures 
formed by the sediments of Cretaceous and Paleo- 
gene. The northern part is of the complex structure 
with the greater participation of the sediments of 
Triassic and Jurassic. 

The main productive lithostratigraphic member of 
this area is the rudiste limestones of Upper Creta- 
ceous, although are present a numerous deposits the 
other stratigraphic levels too. 

Dimension stone deposits 

Dimension stone deposits will be described accor- 
ding to regions (fig. 3), and separated into three 
groups: 
- deposits of current exploitation, 
- deposits of temporary exploitation, not exploitable 

at the present time, and 
- deposits in the phase of exploration. 

The region of Hrvatsko Zagorje . 
From the point of view of dimension stone exploi- 

tation, in this region are only the limestones of 
Miocene age of interest. At the present time there 
are no active quarries here, while in the past dimen- 
sion stone was exploited in four deposits. 
Vinica 

The deposit is situated on the eastern hillside of 
Mt. Ravna Gora, west of Varaidin. The stone of 
this area was exploited in the ancient times. It's 
considered to be the stone of Var&dinYs baroque. 
The stone of Vinica in the past was known even 
across the borders of our country. Among the depo- 

(in Mahren), Mokritz (in Krain) und Vinica (in 
Kroatien). cc 

There are generally two distinguished types of the 
yellowgrayish exploitable stone in the deposit: 
- porous and soft limestone, recentlly called Vinicit, 

and 
- macroporous and megaporous Lithotamnion lime- 

stone. 
Petrographically are the carbonate rocks of Vinica 

determined as: biomicrite and biomicrudite (prevail), 
recrystallized biomicrite, biosparite, biosparrudite 
and clayish biomicrite. 

The deposit could be devided into three parts: 
PeEina and KoiSevec (predominant Vinicit), and 
Jezero (predominant Lithotarnnion limestone) with 
about 20 old quarries out of exploitation at the 
present time (fig. 4). 

The deposit is placed on the southwestern hillside 
of Mt. IvanSEica, western of Novi Marof, along the 
ridge stretching E-W. The old quarries with remnants 
of block extraction are cut in the ridge at some 
places. In deposit exist 8 layers of different thickness 
(fig. 5). 

Fig. 5 The dimension stone deposit Pisana peEina, old quarry, 
vertical section, layers from 2 to 6, layers 1, 7 and 8 
absent on this place of deposit, layer 1 eroded, and layers 
7 and 8 covered by waste products 

Limestones are yellowgrayish and gray colour, 
porous, soft and shelly. Petrographically are deter- 
mined as intrabiosparite, intrabiosparrudite and 
intrabiomicrosparite. 
Ruoproee 

In limestones of Badenian age in the Mt. Varaidin- 
sko topliWo gorje western of Varafdinske toplice 
(Varddin spa) there are old quarries with the rem- 
nants of block extraction. Badenian is represented 
by grayish and yellowgrayish, porous and soft lime- 
stones. Petrographically are determined as biomicri- 
te, biosparite, biomicrudite and biosparrudite. 
B i i k  .ad Vra* pot& 

Clastic and limestone sediments of Miocene sur- 
Fig. 4 The dimension stone deposit Vinica, location Jezero, pre- round Mt. Medvednica from the western, southern 

dominant Lithotamnion limestone, the positions of nume- and eastern side. Like dimension stone, Lithotam- 
rous old hillside quames nion limestone was exploited only in the south- 

western hillside of Mt. Medvednica, west of Zagreb, 
sits of Lithotamnion limestones of Badenian age, in the quarries of Bizek and VrapEe potok. In not 
K i e s 1 i n g e r (1932) mentions: n. . . Von altijster- so distant past Lithotamnion limestone represented 
reichischen Vorkommen seien nur erwahnt: Briinn the building stone - of the city of Zagreb, known as 
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Bizek stone. Its characteristics in deposits and on 
buildings, as well as the influence of the polluted 
air of urban surroundings on limestone with the 
formation of plaster was in detail elaborated by 
MariC (1938). 

Nowdays dimension stone is not exploited in these 
deposits, because these areas are situated in the 
Natural Park of Mt. Medvednica. 

The region of Slavonia 
For dimension stone exploitation in this region of 

the greatest interest are primarily magmatic and 
metamorphic rocks of Crystalline. Those are granites 
and gneisses. 
S d c a  

The numerous old quarries exist in granites of 
Mt. Moslava6ka gora. In the quarry Samarica, south 
of Bjelovar, in the past granite was exploited as 
dimension stone. Granite is fine-grained and of 
evenly gray colour without special decorativity. For 
the deposit is of importance the existence of the 
thick surface weathering crust. 
Metla-Rams gora 

On the southern slopes of Metla, northeast of 
Pakrac, experimental exploitation has been carried 
out. After J o v i E i 6 et al. (1992) the quarry is open 
in porphyroblastic granites (fig. 6). Granite is of 
greengrayish and pinkgrayish colour and on the sub- 
soil weathering part browngrayish colour. It is cha- 
racterized by porphyroblastic texture and the marked 
foliation of mica. Slabs cut opposite or vertical to 
foliation are of striped appereance, with marked 
feldspate porphyroblastes and foliation of mica. 
Because of that granite was comercially called Zebra- 
to. 

Fig. 6 The dimension stone deposit Zebrato, Ravna gora, expe- 
rimental exploration stone-pit of granite (photo: D. JoviliiC) 

Jankovac-Radetina 

An old little quarry with some small left blocks 
of granite is placed west of Jankovci on Mt. Papuk.. 
Because of the fact that this location is placed in 
the Natural park of Jankovci, the explorations are 
carried out in the eastern part. In the Creek Radetina 
detailed porphyroblastic granite-gneisses of gray and 
sometimes of pinkgrayish colour can be found. 

The region of Banija and Kordun 
According to our knowledge in this region in the 

past there were no dimension stone exploitation, 
neither, with respect to geology, exists such a pos- 
sibility. 

The region of Gorski Kotar-Lika-Primorje 
The main characteristics of this region are great 

spreading of sedimentary rocks of the Mesozoic, a 
slight presence of sediments of the Younger Paleo- 
zoic (Carboniferous, Permian), and the Cenozoic 
(Eocene, Oligocene) with the general striking of 
lithostratigraphic units NW-SE with inclination to 
WNW-ESE in the southern part of region, as well 
as the complex tectonic framework (fig. 1). 

Apart from rare exceptions, the greatest part of 
dimension stone deposits exploited in the past, or 
potentially prospective areas are placed in Lika. 
CARBONIFEROUS 

Clastic sediments, redish sandstones and fine-grai- 
ned conglomerates were exploited in the surroun- 
dings of Bdani  in Lika, and locally used in the 
building of houses as ashlar. 
TRIASSIC 

The smaller part of Triassic sediments belongs to 
clastic development. but the greater to carbonate, 

Fig. 7 The dimension stone deposit Saint Rok in L i a ,  hillside 
quarry, in carbonate conglomerate, vertical section, (after 
C r n k o v i 6 et al., 1979/80), exploited layers: 
1 medium-grained conglomerate 
2 coarse-grained conglomerate 
3 fine-grained conglomerate 
4 fine to coarse-grained conglomerate 
5 medium-grained conglomerate 
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mainly to dolomites. In the big area of dolomites 
is illusory trying to find the possible dimension stone 
deposits. 

In the vicinity of Saint Rok in Lika, in nearer 
past, the carbonate conglomerates as dimension 
stone were exploited. Conglomerates are of reddish 
to gray colour. In rock mass five exploiting layers 
of thickness from 0.5 to 1.0 m, can be separated 
(fig. 7). 
JURASSIC 

Of the greatest spreading in this region are carbo- 
nate sedimentary rocks, limestones and dolomites 
of the Jurassic. Dimension stone deposit are situated 
in limestones of the Lower and Upper Jurassic. 

The remarkable member of Lower Jurassic (Mid- 
dle Lias) is very decorative Lithiotis limestone. Lit- 
hiotis limestone is dense, dark-gray to black with 
longish white remnants of the shell Lithiotis proble- 
matica. This limestone is petrographically determi- 
ned as biomicrudit i. e. coquina. Regularly in under 
wall and/or hanging wall there are dense dark-gray 
to black limestones, sometimes with the larger, whi- 

-tish skeleton debris. Those limestones are petrograp- 
hically determined as biomicrites, biopelmicrites, 
biornicrudites and biointrasparites. Pigment of the 
enumerated limestones is bituminous matter, and 
consequently of the strictly restricted usage for inte- 
rior coverings. 

Lithiotis limestones with the belonging rocks were 
exploited in the following quarries: 
- CvituSa, near Lovinac, layer 1.2 m of thickness 

(fig. 81, and 
- Gradina, near Ritice, layer 3 m of thickness. 

As perspective can be separated the areas Mazin- 
Lapac and on Alan, north of Obrovac. 

The stone, on market known as Velebit Portoro, 
was exploited in the vicinity of GospiC, in nearer 
past. It is the dense limestone of brown-gray, dark- 
gray to brown-black colour. The special decorativity 
to the stone gives the interesection of whitish, yel- 
lowish, brownish and redish veins, that daple it. The 
deposit consists of 6 layers, in total 3.75 m of thic- 
kness. Petrographically are determined as micrites, 
pelmicrites, biomicrites, oointrasparites and dolomi- 
tic dismicrites. 

Of the Upper Jurassic age are dense, dark-gray, 
partly oolitic limestones, west of Brinje. The layers 
are 30-80 cm of thickness. The polished surface of 
oolitic variety is of the spawnly appearance. Petro- 
graphically are determined as oosparite and biomi- 
crite/biosparite. The deposit is of the restricted area. 

Near Donji Lapac, the stone commercially known 
as Unarot was exploited. It is red to red-brownish 
limestone, partly of the conglomeratic appearance. 
In calcite matrix are the oval intraclasts or mud 
pebble. Petrographically is determined as intraspari- 
te. 
CRETACEOUS 

Near Prozor, southeast of Otohc, on the occasion 
of archaeolo 'cal excavation, the ancient quarry was 
discovered ( f a r i 6, 1980). The site is earlier known 
and in literature described as carved in rock >>stone 
benches* and >>wathering-places carved in stonecc. 

Fig. 8 The dimension stone deposit Cvitda near Lovinac in Lika, 
hillside quarry in limestones, vertical section, (after 
C r n  k o v i C et al., 1979/80), exploited layers: 
1 dark-gray limestone, biomicrite 
2 Lithiotis limestone, biomicrudit 
3 porous dark-gray to black limestone, waste 
4 layers of gray shally limestones, biomicrudjte, biointra- 

sparite 
5 dark-gray to black limestone, biopelmicrite 
6 gray limestone, biointrasparite 

The ancient quarry is illustraied in detail (fig. 9). 
The quarry is opened in brown-grayish brecciform 
limestone, dappled with whitish and redish veins, 
and petrographically determined as brecciated 
micrite and biomicrite. 

fig. 9 The ancient quarry near Prowr, axonometric drawing 
after a r i C (1980), a visual impression of s tone  benches* 
on the rock mass 
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North of Obrovac, in the sediments of Lower 
Cretaceous are exploited the stones on market known 
as Romanovac and Talovac or Kastania. After 
J o v i E i 15 et al. (1988) this stones belong to dense 
brecciated limestone and limestone breccias. The 
Romanovac type is of redish, while Tulovac of dark 
brownisgray colour. The boath types are intersected 
with the veins of calcite. Petrographically are deter- 
mined as micrites, intramicrites and intrabiomicrites. 

' 

Limestone breccia MuSkovci was exploited sout- 
hwest of GraEac. The breccia is of brown-gray colour, 
with intersection of whitish and redish veins. 

The yellow-gray brecciaform limestone of Upper 
Cretaceous age was exploited west of Karlovac in 
Rdtovo. 

In sediments of the Lower Cretaceous, as poten- 
tially productive areas can be separated Markovih- 
vo, northeast of Otdac, and Glavica, along the 

road Otdac - Dabar (C r n k o v i 6 et al., 1979/80), 
where the decorative brecciaform limestones of 
brown-gray, gray and brownish colour, intersected 
with whitish veins and lenses of calcite, can be found. 

The stone is according to its appearance similar 
to the matherials of the ancient quarry near Prozor. 
The space disposition of natural discontinuities on 
the location of MarkoviCevo is unfavourable (fig. 
10). But regardless to this fact, the stone blocks 
separated along measured natural discontinuities 
according to its shape and magnitude are unfavou- 
rable (fig. l l ) ,  but also favourable (fig. 12). 

Fig. 10 Potentially productive area Markovikvo, unfavourable 
space disposition of natural discontinuities - planes of 
fractures (after C r n k o v i C et. al., 1979180) 

Fig. 12 Potentially productive area MarkoviCevo, favourable 
shape and magnitude of blocks separated along measured 
natural discontinuities 

Fig. 11 Potentially productive area Markovikvo, unfavourable 
shape of block separated along measured natural discon- 
tinutues, the block is three-sided prism 

PALEOGENE 

The sediments of Paleogene that cover smaller 
area are mostly clastic. Limestone are rarer. 

Not far from BuniCi, northeast of LiEki Osik, were 
exploited yellow-grayish foraminiferal limestone as 
ashlars. Petrographically is determined as cataclasti- 
zed biomicritehiosparite. 

As potentially productive areas in sediments of 
the Paleogene we can separate OStrac west of Kosinj- 
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ski ~akocac  and Kosinjski Bakovac, where redish, 
pinkish, pink-grayish, yellow-gray and of the xoffee 
with milk colourcc limestone breccias intersected with 
pinkish veins can be found. 

The region of Istria 
The region of Istria is built up of sedimentary 

rocks of the Upper Jurassic, Lower and Upper Cre- 
taceous, Paleocene and Eocene, and of Quaternary 
(fig. 13). 

Fig. 13 Geological map of Istria (after P o  1 Ha k, 1970; P o  1 S a k 
and S i  kie ,  1973) 

1 Q ~uatemary 
2 b3 Eocene (Middle, Upper) 
3 Pc,E Paleocene-Eocene 
4 ~i Upper Cretaceous (Senonian) 
5 Kz Upper Cretaceous (Turonian) 
6 K1 Upper Cretaceous (Cenomanian) 
7 K' Lower Cretaceous (Albian) 
8 KP Lwc. Cretaceous (Barremian-Aptian) 
9 Ki2 b w e r  Cretaceous (Valanginian-Hauterivian) 

10 K,' Upper Jurasic (Kimeridgian-Tithonian) 

Upper Jurassic limestones form the core of the 
Jurassic-Cretaceous anticline and they are at the 
same time the oldest strata found at the surface in 
Istria. 

Lower Cretaceous sediments lay concordant on 
Jurassic limestones. They consist of limestones inter- 
changeably for early-diagenetic and late-genetic dolo- 
mites. 

Upper Cretaceous limestones have typical neritic 
elements of sedimentation in shallow sea water with 
an expansive development of rudistic fauna. 

Paleocene sediments are discordant and transgre- 
sive to the eroded surface of Cretaceous limestones. 
and Eocene sediments was sedimented continuousl; 
on Paleocene. 

Quaternary sediments were formed by mechanical, 
chemical and biochemical weathering of carbonate 
and flysch base. 

Some of the characteristics of geology important 
for dimension stone deposits can be partly explaina- 
ble from tectonic outline of Istria. In tectonic struc- 
ture of Istria together with Jurassic-Cretaceous antic- 
line are conspicous the tectonic break Savudrija- 
Buzet or anticline Buje and thrust nappe structures 
of Mts. ci~arija and UEka along the direction Koro- 
maEno-Labin-Lupoglav (fig. 14). Tectonic lines with 
the prominent horizontal shifts practically segmenta- 
ted the area of Istria. The striking horizontal move- 
ments from the point of view of dimension stone 
deposits are important because the exploitable beds 
are interrupted and shifted horizontally. Therefore 
their continuation after interruption, regularly, need 
not ,be searched along the vertical cuts, but in the 
latheral sense. 

Fig. 14 Tectonic map of Istria on the base of satellite photos 
1 Tectonic lines separate larger tectonic structures 
2 Faults separate larger blocks along which these has 

been lateral displacements 
3 Faults marked with relative downward blocks 

The region of Istria is characterized by the nume- 
rous dimension stone deposits which are situated in 
limestones and clastites of Upper Jurassic including 
Lower and Upper Cretaceous till Eocene (fig. 15): 
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Fig. 15 Dimension stone deposits in Istria 

UPPER JURASSIC 
a) quarries on exploitation 

1 Kirmenjak 
2 Valkarin 

b) quarries out of exploitation 
3 Vrsar (Orsera) 
4 Zlatni rt 
5 Funtana and Radmani 
6 Gradina and BraliCi 
7 Mondelaco and Signori 
8 Soline and Limski kana1 
9 KloStar and Monteriko 

LOWER CRETACEOUS 
a) quarries on exploitation 

11 Kanfanar 
12 Selina 

b) quarries out of exploitation 
13 Fantazija 
14 Jadran zeleni, Tar 
15 zminj 
16 LakoviCi, VoStani 
17 brif i ,  Movica 
18 Veltar 
19 Bale 
20 Negrin 

UPPER CRETACEOUS 
a) quammes on exploitation 

21 Saint Lucija 
22 GroZnjan-Kornerija 
23 Valtura 
24 Vinkuran 

b) quarrier out of exploitation 
25 MarEana 
26 Gaderi 
27 Saint Stjepan, Ponte Bracano 
28 Bazgalji, Saint Magdalena, Lovriniki 
29 PIanik 

EOCENE 
b) quarries out of exploitation 

31 Lupoglav 
32 GraGlEe 

The exploitable deposits will be shown according to 
the stratigraphic belongings. 

UPPER JURASSIC 

The wre of the western istrian anticline is built 
of the sediments of Upper Dogger, Oxfordian, Kim- 
meridgian and Tithonian. The sediments of Upper 
Jurassic are elaborated and described in detail (Ti - 
Sl ja r ,  1976 and 1978, T i S l j a r e t  al. 1983, VeliC 
i T iS l ja r ,  1988). 

To Kimmeridgian belong perireefal and shallow 
marine limestones (biosparites, biosparrudites, intra- 
sparites, oosparites and biomicrites), and to Titho- 
nian belong peritidal and lagoonal cyclic deposition 
of micrites, desiccation breccias, intraformational 
pebble conglomerates, intrasparites and oncolites 
(fig. 16). 

Fig. 16 The Kirmenjak quarry, desiccation cycles in the ~ i thhf ian  
limestones (after T i l l  j a r et a]., 1983) 
A subtidal-lagunal deposition, stylolitic micrite/clotted 

micrite, beds are quarried as dimension stone Orsera 
or Kirmenjak 

B desiccation and erosian phase, desiccation breccia, 
desiccation cracks or erosional surfaces 

C inundation and subtidal deposition, intraformational 
pebble conglomerate/intrasparmdite (bottom) and 
oncoidal intrasparite (top) 

D desiccation and/or vadose features 

1n the limestones of Upper Jurassic, dimension 
stone known as Orsera or Vrsarian or in the past 
known as >>la pietra bianca in strati a Orsera<< (S o - 
s p i s i  o, 1922) is exploited. The stone is dense, 
whitish, grayish, ivory, browngrayish and from green 
to blue tones. It is characterized by stylolites, parallel 
to bedding. Stylolites are particularly evident in the 

33 Pazin 
34 Trv2, Ukotiki 
35 Sorbar 
36 MeriSCe 



case of sawing the stone vertical to bedding and 
stylolites. In respect to colour the following types 
can be distinguished: white, ivory, gray and green. 
The stone is polished to the high lustre. 

Today is exploited in two quarries: 
- Kirmenjak (3 km southwest of zbandaji), and 
- Valkarin (5.5 km southeast of PoreC), 
on market known as f f i e n j a k  stone. 

In nearer and farther past the exploitation was 
carried out in these quarries too (fig. 15): 
- Zlatni rt, the deposit southwest of Rovinj, not 

exploited because of tourism and the protection 
of environment, 

- Funtana, northern of Vrsar, 
- Radmani, northern of Vrsar, 
- Gradine, south of Kirmenjak, 
- BraliB, in the vicinity of Gradine, 
- Mondelaco, north of Rovinj, 
- Signori, NNW of Rovinj, 
- Soline, NNW of Rovinj, 
- KloEStar, east of Vrsar, 
- Monteriko, southeast of Vrsar, and 
- Limski kanal. 
LOWER CRETACEOUS 

To the lowest part of Lower Cretaceous belong 
dolomites with a few interbedded micrites, pelmicri- 
tes and stromatolites (Berriasian). In these sedi- 
ments, the nonactive quarry Fantazija (east of 
Rovinj, today geologically protected object), is situa- 
ted. 

After T i  ES 1 j a r et al. (1983) Valangian-Hauteri- 
vian sediments are fenestral micrite/biomicrite, bio- 
sparite, pelmicrite/pelsparite, intrasparite, stromato- 
lite and oncolite. 

Barremian sediments are white to yellowish bio- 
sparites, intrasparites, fenestral micrites, pelsparitesi 
pelmicrites and stromatolites, as well as sporadical 
peritidal breccias and mud pebble conglomerates. 

Aptian sediments in lower part are mainly compo- 
sed of subtidal to lagoonal limestones. Higher part 
of Aptian is characterized by sporadical and short 
emersions with formations of intraformational brec- 
cias and mud pebble conglomerates. Occasionally, 
there are thin layers of oncolites which contain algal 
ball oncoides, intraclasts, as well as gastropodes and 
micritized foraminifera. 

Albian is characterized with deposition of large 
quantities of detritic limestones. Biomicrites, rudist 
coquinas, microcoquinas and biostromes appear spo- 
radically. 

In the limestones of Lower Cretaceous of nume- 
rous quarries ~Giallo d'Istriau or ~Istrian yellowu 
was exploited. 

From, in the past numerous quarries, today is 
Istrian yellow exploited in the quarries of Kanfanar 
and Seline. After T i  S 1 j a r (1976) in the Kanfanar 
quarry is visible the rythrnical alternation of micrite 
and oncolite (fig. 17). The two cycles may be distin- 
guished: 
- long cycle represented by a rnicritic layers and 

several oncolite layers, and 
- short cycles contain micritic layers with macroids 

and strata built up of macroid dominantly. 
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Fig. 17 The Kanfanar quarry, of Istrian yellow rhytrnical alterna- 
tion of micrite and onwlite (after T i  S I j a r et al., 1983) 

1 micrite 
2 macroidal onwlite 
3 micrite with macroids 

Due to higher organic matter content in macroids, 
their colour is darker than light-brown and yellowish 
colour of micrites and thus they are easily seen on 
the polished slabs. Polished surface of slab has nutty 
appearance. It is probable that after its appearance 
in the past the stone was named *karst rose*. Deco- 
rativity of the particular lower beds is evident in 
the cuts of skeleton Requienia ammonia. 

Except in the active quarries of Kanfanar (SSW 
of the railway station in Kanfanar) and Seline (SE 
of LovreE), dimension stone was in past exploited 
in the following uarries (fig. 15): E - kminj, SW of minj, 
- Jadran zeleni, SE of Tar, 
- LakoviCi, SE of LovreC, 
- VoStani, east of LovreE, 
- Movica, SE of Rovinjsko selo, 
- SoriCi, ESE of Rovinjsko selo, 
- VeStar, SE of Rovinj, 
- Bale, near Townlet Bale, and 
- Negrin, south of Bale. 

The large spreading of Istrian yellow in detail is 
introduced in present time successful explorations 
(fig. 18). Clearly are visible horizontal displacements 
of Istrian yellow beds along faults. This is excelent 
nsing-post<< for farther searching the new dimension 
stone deposits of Istrian yellow. Authors are grateful 
to Mr. I. VeliC, Mr. B. SokaE and Mr. J. TiSljar, 
for the permission of first publishing represented 
data, and map. After V e 1 i 6 et al. (1987) the thic- 
kness of Istrian Yellow varies in the broadly limits. 
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Fig. 18 The spreading of Istrian yellow 

1 the spreading of Istrian yellow known before 1982 
2 the spreading of Istrian yellow after geological explo- 

rations 1982/84 
(Published by permission of Director of Institute of geo- 
logy in Zagreb Mr. Gj. Benbk, and of the authors Mr. 
I. VeliC, Mr. B. SokaE and Mr. J. TiHljar) 

It is lacking on north in the Heraki area, and their 
total thickness is about 14 m in the Dvigrad area 
(fig, 19). This is result of different paleoenvironmen- 
tal conditions and frequent changes of some lithostra- 
tigraphic units. 

UPPER CRETACEOUS 
Upper Cretaceous sediments are represented by 

perireefal and reefal limestones. 
After T i  S 1 j a r et al. (1983) lithological composi- 

tion of the Cenomanian limestones in souther Istria 
is quite uniform. Thick biostromal layers with local 
bioherms built up of large rudist shells, and large 
masses of rudist fragments of different size and 
roudness, forming coquinas, coquinites and microco- 
quinites. Textural difference among these rudist lime- 
stones are particle size, roundness, sortness and 
quantity of matrix and cement. 

Fig. 19 Condensed correlation scheme of the detailed geological 
columns (simplified) of the area of West Istria (after 
Vel iC et al., 1987) 

1 foraminiferal biomicritelbiosparite 
2 black-pebble breccia 
3 micrite and fenestral micrite 
4 emersion breccia andlor mud-pebble conglomerate 

(clayey matrix) 
5 algal biomicritelbiosparite 
6 coquina 
7 well sorted biointrasparite 
8 massive micrite/oncolite (Istrian Yellow) 
9 intrasparite 

10 thin-bedded stromatoIite/pelmicrite 

The mechanism of genesis of the described types 
of limestones is explained and ilustrated by T i  S 1 j a r 
(1976) at the example of dimension stone deposit 
Valtura (fig. 20). 

Senonian limestones are represented by thin 
micrite layers which alternate with biostromes or 
bioherms of rather small size, and thin bedded micri- 
tes in alternation with foraminiferal biocalcarenites 
and intraclastic limestones. 

In the limestones of Upper Cretaceous there are 
numerous dimension stone deposits, of which are 
today active the following: 
- Saint Lucia, in the anticline of Buje, with varieties 

of >>unitocr and ,>fiorito<c, depending, whether the 
stone contains fine skeleton debris of rudist, or 
larger rudist skeleton in fine grained matrix, of 
different nuances of gray colour, often banded 
structure from the thin layers of h e  bituminous 
matter, 

- Groinjan-Kornerija, in the anticline of Buje, in 
the vicinity of MaruSibi, whitish to yellowgrayish 
colour, skeleton debris gives to the stone grained 
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Fig. 20 The Valtura quarry, depositional environments of rudist 
limestones Turonian age (after T i  S 1 j a r,  1976) 

A cycle 
1 rudist biostrome 
2 break of biostrome development and deposition 

of rudist coquinite 
3 deposition of fine-grained ~ d i s t  debris, rudist 

microcoquinite 
4 break of deposition, intensive horizontal and ver- 

tical erosion and removed of rudist debris 
B cycle 

5 deposition of rudist'debris, rudist coquinite and 
fragments of rudist microcoquinite 

C cycle 
6 break of erosion A cycle sediments and deposition 

of rudist coquinite 
7 repeated development of rudist biostrome 

appearance, therefore very much alike to mathe- 
rials known on the market as wGranitellocc, 

- Valtura, northeast of Pula, different nuances of 
yellowgrayish colour, with the difference of varie- 
ties >>unitocr (rnicrocoquinite) and >>fioritocc (coqui- 
na), depending on dimensions of skeleton debris, 

- Vinkuran, old wCava Romanacc, southeast of Pula, 
the stone of whitish colour, with the varieties of 
nunitou or ~statuariocc(microcoquinite) and nfiori- 
to* or Ptravertinocc (coquina), belonging to soft 
and porous varieties of limestone. 
In nearer and further past the exploitation was 

carried out in these quarries too: 

- Marcana, northeast-of Pula, soft and porous lime- 
stone of white colour, for which Ki  e s 1 i n  g e r 
(1932) describing instability of certain limestones 
wrote: ~ G a n z  besonders gut haben sich die Kalke 
von Marzan in Istrien als Bausteine bewahrt . . .a, 

- Gaderi, north of Buje, 

- Ponte Bracano, in the valley of the River Mirna, 
- Saint Stjepan, in the valley of the River Mirna, 

the only quarry with the underground exploitation 
in the past, for which M a r  i C (1951) wrote, that 
this big quarry in Istria takes the significant place 
in civil engineering, 

- Mirna-Bazgalji, south of Pazin, 
- Saint ~agdalena-culen brdo, south of Pazin, 
- LovriniCi, south of Pazin, redish, pinkish, grayish 

and brownish limestone and limestone breccia, 
- Planik, not far from LaniSk, shelIy limestone, 
- Goli otok (island), breccia of orange colour with 

calcite-hematite and limonite cement, and limesto- 
ne, and 

- Krk (island), limestone breccia. 

EOCENE 

At the present moment, dimension stone is not 
exploited in the sediments of Eocene. In the further 
and nearer past limestone conglomerates, breccias 
and limestones were exploited in numerous deposits, 
some of them here mentioned: 
- Istranka, in the past exploited in the vicinity of 

Lupoglav, nummulitic limestone of dark brown 
colour with numerous light skeletons of large num- 
mulites, and others large benthic foraminiferas, 
pigmented with bituminous matter, the stone of 
great decorativity and remarkable appearance, 

- Granitello-GraEiSCe, in the past exploited near 
Gra6iSk. nummulitic breccia. lower units of Tur- 
bidite sequence, of grayish and brownish colour, 
with greenish nuances, 

- Mandorlato, nummulitic breccia, lower units of 
Turbidite sequence, of yellow-grayish and grayish 
colour, the quarry situated in the town of Pazin, 

- Mandorlato and Unito, nummulitic breccia, lower 
units of Turbidite sequence, of yellow-grayish 
colour and bluish nuances, in the past exploited 
near Trv2 (locations: BrtoSka, Stenice, cize), 

- UkotiCi, near far from T d ,  nummulitic breccia, 
- Sorbar, northeast of MaruSiCi, limestone conglo- 

merate of brownich colour, and 
- MeriSCe, northeast of JeliEi8, marmorizated lime- 

stone breccia of whitish and pinkish colour, inter- 
sected with yellow calcite-limonite veins. 

The region of Dalmatia 
The greatest spreading in this region enclose sedi- 

mentary rocks, rudistic limestones of the Upper 
Cretaceous age. As far as dispersion is concerned, 

Table 1 Mechanical and physical properties of dimension stone, Istria (data: Institute of Civil Engineering of Croatia, Zagreb) 

Properties 
- - -- - 

Compressive strength dry samples, MPa 
Compressive strength water-saturated samples MPa 
Compressive strenght after 25 cycles of freezing and thawing MPa 
Resistance to grinding (Boehme method) cm3/50 cm2 
Density, kg/m3 
Bulk density, kg/m3 
Porosity, % 
Water absorption, % 

1 Orsera, Kirmenjak; 2 Istrian Yellow, Kanfanar; 3 Istrian Yellow, Selina; 4 Saint Lucija; 5 Valtura Unito; 6 Vinkuran Statuario 



CrnkoviC, B. & JovitiC, D.: Dimension Stone Deposits 

the carbonate clastic rocks o f  Paleogene follow to 
the greater extent. The other lithostratigraphic units 
are represented to the lesser degree. Therefore is 
logical that greatest number of dimension stone depo- 
sits are placed in various varieties of rudistic limesto- 
nes. 
TRIASSIC 

There are no dimension stone quarries in the 
sediments of triassic age. In them of some interest 
can only be the smaller part of limestones of the 
Middle Triassic age, what mentious K i e s 1 i n g e r 
(1932) when describes wBunte Alpenmarmorecc and 
refers location ~ M u c  bei Spalato (Trias)<c. North of 
Mu6 is situated the narrow zone of unbedded lime- 
stone (Ladinian) of the east-west striking. 
JURASSIC 

In sediments of the Lower Jurassic near Trilj, 
occasionally was exploited Lithiotis limestone, on 
market known as Negris fiorito. Geological condi- 
tions of the deposit are unfavourable, with vertical 
layers. 

As dimension stone, apart from Lithiotis limesto- 
ne, the surrounding limestones of completely black 
colour could be exploited, but without significant 
decorativity. 

Southeast of DrniS, in the sediments of Lower 
Jurassic, the limestone Crna Kritka was exploited. 
After T i S l j  a r  (1980a) in the tectonic block of 
smaller area, the thickbedded, dark-gray to black 
limestone dappled with redish and yellowish veins 
and stylolites used to be exploited. Because of tec- 
tonic framework and density of discontinuities, only 
tombolones and smaller blocks can be taken out. 
The use of this stone is strictly limited to covering 
of interiors. Not far from this quarry Lithiotis lime- 
stones are spreading. 

On the southwest slopes of the Mt. Dinara, east 
of the Cetina River, are situated thickly bedded, 
dense limestones of white colour with stylolites, alike 
to the stone on market known as nbianconecc and 
~ H o c h  Juracr, as well as limestones of gray and 
brown-gray colour, investigated on several locations. 
In the area of Cesma, the explorational drilling was 
carried out. The thickness of layers vary from 0.75 
to 2.5 m. Petrographically are determined as pelmi- 
crites and micrites. 

CRETACEOUS 

The slightly dispersed sediments of the Lower 
Cretaceous age in continental part and the islands 
of Hvar and KorCula are not significant from the 
point of view of dimension stone exploitation. All 
the deposits are placed in different varieties of the 
Upper Cretaceous limestones. 

One of the varieties is yellowish-whitish and brow- 
nish-grayish dense limestone, massive or thick bed- 
ded, on the market known as Dolit. This limestone 
is exploited in the deposit Donji Dolac east of 
Dugopolje. Petrographically is determined as micrite 
and brecciated micrite. Because of the tiny and space 
restricted cracks, it is recommended to use them 
primarily for production of thicker slabs and ele- 
ments. Limestone of same quality is Dicmit, in the 

past was exploited in Dicmo on the northern part 
of KruSvarsko polje. 

From the Ancient times, through the Middle Age, 
till present days in exploitation is whitish limestone, 
on spots of bluish nuances, well known as Seget. 
The deposit is on the hill of Saint Ilija near Trogir. 
This is one of the rare quarries in our region, where 
the exploitation was carried out by English company 
in 1920/30 ( M a r  i E ,  1930 a). Petrographically is 
determined as biosparite, but the skeleton debris is 
not macroscopicaly observed. 

In continental part of this region important are 
fosiliferous rudist limestones which consist of the 
abundance skeleton debris, in the first place, rudists 
of different dimensions, roundness and sorting. The 
fragments of skeleton are regularly of darker yello- 
wish and brownish nuances, differing from the calcite 
matrix, that visually emphasize their decorativity. 
Petrographically are determined as biosparite. 

The limestones of that sort are nowdays exploited 
in the quarries: 
- Vrsine, NNE of Vrsine, west of Trogir (figs. 21 

and 22), and 
- Plano, NE of Trogir, 
while the following quarries were exploited in the 

past: 
- Voluja, in the bay of Voluja south of Marina, 

petrographically determined as biosparite and fos- 
siliferous dismicrite, 

- Okrug, western part of island ciovo, petrographi- 
cally determined as dismicrite, while people of 
that time called it >>glassye, because the surfaces 
of calcite cleavage reflect the beams of light, and 
therefore glaze, the quarry is placed in the touristic 
zone, 

- Mosor, on the northern slopes of the Mt. Mosor, 
south of Donji Dolac, 

- Dubrava, north of Sibenik, 
- Kremenovo, near Dubrava, and 
- KrSevine and Krtoline, east.of Dubrava. 

' The deposit of fossiliferous and partly rudist 
coquina limestones Vrdovo on the southern slopes 
of the Mt. Dinara, north of Sinj, was in the phase 
of investigation. 

The Fantazija stone exploited southeast of Donji 
Dolac differs from the enumerated dimension stones. 
The stone is of brecciated and marbleized appearan- 
ce, wax lustre, yellowish-gray and brownish colour, 
with greenish nuances. 

After J o v i C i C et al. (1989) the dimension stone 
deposit BoriStina on the island of Dugi otok is placed 
in rudiste limestones of Upper Turonian-Lower 
Senonian age. Three types of limestones can be 
visually separated in the deposit: 
- graybrownish limestone, stylolitic biomicrite, 

lower bed, 
- white rudiste limestone, petrographically determi- 

ned as biomicrite/biosparite and biosparrudite, 
exploitable layer of 20-odd m thickness, 

- white plate limestone, biosparite and biosparrudi- 
te, hanging bed. 
In the region of Dalmatia, regarding the dimension 

stone exploitation, the island of Brat takes a signi- 
ficant place, being famous of nthe marble of Brat%. 
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Fig. 21 Dimension stone deposit Vrsine, outcrops of fossiliferous 
rudiste limestone, the phase of geological investigation 
1970 (photo: B. CrnkoviC) 

Fig. 22 The Vrsine quarry, same place as photo fig. 20, ,,. 
1993, successful quarried the fossiliferous rudiste l i e -  
stone (photo: B. CrnkoviC) 

The island is almost completely built of the carbonate 
sediments of Upper Cretaceous age (Turonian-Seno- 
nian), and than slightly dispersed foraminifera1 lime- 
stones and clastites of Eocene. 

In the tectonically-structural sense the island is 
asymetric anticline, where layers along the northern 
limb slightly plung the north. Because of that struc- 
ture all dimension stone deposits, from the ancient 
times till nowdays, are dispersed on the northern 
and eastern side of the island. Therefore exploitation 
covers the wide zone of the east-west striking (fig. 
23). 

From the point of view of dimension stone exploi- 
tation of the forementioned zone, from Splitska on 
west to Povlja on east, after T o m  a 3 i 6 (1979), we 
can distinguish lower beds and hanging beds (fig. 24). 

Lower bed is exploited not far from PuEi3Ca in 
the open-pit quarry, beneath the sea level. This is 

dolomitic limestone Sivac (Gray stone), petrographi- 
cally determined as dolomitic micrite/biomicrite. On 
the market are known two varieties of stone: Adria 
Grigio Macchiato (Adria gray spotty) and Adria 
Grigio Venato (Adria gray veined). The first is of 
homogenous structure, uniform gray colour, and the 
other is intersected with darker-gray veins and oval 
stains. 

In hanging beds alternate vertically and lateraly 
fossiliferous rudiste limestones of the >>unitocc and 
nfioritocc type (fig. 25). The limestone of >>unitocc 
(monotonous) type contains fine-grained skeleton 
debris of the uniform dimensions. Limestone of the 
>>fioritocc (blooming) type in fine-grained skeleton 
debris contains large skeletons of rudiste and other 
fossils. Limestones are of different yellowish-gray 
nuances. It's decorativity is marked with skeleton 
debris which is of regularly darker nuances than the 
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Fig. 23 The island of Brat, Hvar and Kortula, dimension stone 
deposits 

The island of BraE 
UPPER CRETACEOUS 
a) quarries on exploitation 

1 Punta and Barbakan (Veselje unito, Veselje fio- 
rito), and Sivac (Adria Grigio) 

2 Kupinovo (Kupinovo unito, Kupinovo fiorito, 
Diokles), and Kupinovo novo 

3 ZeEevo and Glave (San Giorgio) 
4 Zaganj Dolac (Rasotica) 
5 Dragonjik 
6 Dratevica 
7 PraZnica 

b) quarries out of ex loitation 
8 Splitska and gkrip 
9 Postire and Rasohe 

10 Lozna 
11 Saint Nilsola 

UNINDENTIFIED AGE 
(younger from the Upper Cretaceous) 
a) quarry on exploitation 
12 Oklad 

The island of Hvar 
UPPER CRETACEOUS 
b) quarries out of exploitation 
1 Pokonji Do and KriZna Luka 
2 Bogomolje 
3 Saint Nedjelja 
4 VrankoviC 

The island of Kortula 
UPPER CRETACEOUS 
a) quarry on exploitation 
1 Hurnac 
b) Quarries out of exploitation 
2 Krkmab 
3 OskoruSica 
4 vrbovica 
5 Vaja 
6 the small islands of Vrnik 

Kamenjak, Badija and Sutvara 

matrix. Petrographically are determined as biomi- 
critehiosparite and biomicruditehiosparrudite. 

Numerous quarries are placed from the western 
to the eastern part of the island: 
- Splitska, Skrip, Postire and Rasohe, out of exploi- 

tation, 
- Punta and Barbakan near PuGSCa, on market 

known as Veselje unito and Veselje fiorito, 

Fig. 24 The Kupinovo quarry, vertical section (after Torn a S i 6, 
1979) 

LB lower bed, dolomitic micritelbiomicrite, Sivac 
HB hanging beds, fossiliferous rudist limestone unito and 

fiorito type, Veselje, Kupinovo 
W waste hanging wall 
T waste talus 

- Kupinovo, and Kupinovo novo, east of PuEiSCa, 
on market known as Kupinovo unito, Kupinovo 
fiorito and Diokles, 

- Lozna, east of Kupinovo, out of exploitation. 
Fossiliferous rudiste limestones in the eastern part 

of the island are of yellowish, yellow-whitish and 
yellowish-grayish colour. Sometimes, on surface, 
because of intraclasts and fine-grained skeleton 
debris are of the spawnly appearance. They contain 
skeleton debris of rudistes and foraminiferas, as well 
as intraclasts in micrite and sparite matrix. Petrograp- 
hically are determined as biomicritehiosparite, bioin- 
tramicritelbiointrasparite and dolomitic biomicritel 
biosparite. The varieties of >>unitocr and ,>venatocc 
are differed. The variety of venato contains dark 
brown bituminous and dolomitic enriched veins. On 
market the stone is known as San Giorgio Unito 
and San Giorgio Venato, and exploited in the quar- 
ries Zerevo and Glava. 

In the vicinity of Selce, in the past period, the 
stone of same quality was exploited in the quarries 
Saint Nikola and Glavice. 

On the eastern part of the island, in gaganj Dolac 
near Sumartin, there is the rudiste limestone deposit 
of remarkable decorativity, known on marked as 
Rasotica. In darker brown matrix, the lighter fine- 
grained and larg skeletons of rudiste, and banded 
accumulations of bituminous matter accentuate the 
decorativity. Sporadically, near fractures, limestone 
is of lighter nuances, most probable because of 
bituminous matter oxidation, under the influence of 
rain circulations. The stone of Rasotica is petrograp- 
hically determined as bituminous biomicritelbiospa- 
rite, and biomicrudite/biosparrudite. The use strictly 
restricted to covering of interiors, because of fading, 
under activity of exogene, oxidating factors. 
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VIII e. 

VII e .  

Fig. 25 The Punta quany, vertical section of hanging beds (after 
T o  magi 6 ,  1979) 
Ie - VIIe multi-benches 
u stone unito type 
f stone fiorito type 
F fracture 
MF dense micro-fracture so-called ,books<< 

Not far from NereZiSb, fossiliferous rudiste lime- 
stone is exploited in the Dragonjik quarry. The 
stone is of yellowish whitish and yellowish-grayish 
colour, with clearly marked grained skeleton debris, 
and therefore alike to the stone varieties called 
~Granitelloc< (grained). Petrographically is determi- 
ned as dolomitic biointramicritehiointrasparite and 
biomicrite/biosparite. 

North of the Dragonjik quarry in the wider sur- 
roundings of DraZevica, there are several quarries 
in which private stone-masons exploit the stone. The 
small quarry of nicely brownish and the colour >>of 
coffe with milk<< is placed near Prainica. 

After the short elaboration of the main characte- 
ristics of dimension stone deposits, we should take 
a look at the incorrect interpretation of the part of 
these deposits in the monograph of G u S iC and 
J e 1 a s k a (1990). The mentioned authors described 

carbonate sedimentary rocks of the island according 
to formations. In the Do1 Formation they described 
the stone Sivac, commercially called Adria Grigio, 
which they identify with the stone ZeEevo and Glava, 
commercially called San Giorgio. They literally write 
B. . . in the quarries of Glava and ZeEevo quarrymen 
pick stone (home term for stone extraction) similar 
to Sivac. The similarity includes some differencies, 
which wouldn't necessarly be sufficient for the diffe- 
rent commercial name of dimension stone. . . .The- 
refore, it would be extremely unusual that the quar- 
rymen froma Selca also pick the Sivac, because of 
that this kind of stone is there for the need of world 
market named San Giorgio.cr 

But it is not correct! There are important and 
essential differencies between the types of stone 
commercially called Adria Grigio and San Giorgio: 
- in stone appearance and decorativity of the polis- 

hed surface, Adria Grigio or Adria Gray, as its 
name tells itself, is of gray colour and in the same 
time amacciatocc, which means spotty, with clearly 
marked oval and longish darkgray spots, and 
venato with clearly marked darker gray veins; San 
Giorgio is of yellowish-whitish and yellowish- 
grayish colour, not spotty, but of spawnly appea- 
rance, with fine-grained but evident skeleton 
debris, while venato has darker brown veins pig- 
mented with bituminous matter; 

- in genesis and the environmental conditions of 
the sedimentation, both sediments could be of the 
same age, and deposited in the same time, but 
in different conditions, that resulted in the descri- 
bed visual differencies; Adria Grigio is exclusively 
micrite limestone, deposited calcite mud, while 
darker gray oval and longish spots are remnants 
of the worm boring in that mud; such bio-activity 
is not evident in the stone San Giorgio, its main 
components are fine-grained skeleton debris and 
intraclasts; 

- therefore it is logical that two in its essence and 
visually different limestone's represent two diffe- 
rent facies and have different commercial names. 
On the island of Hvar, after M a j e r and C r n k o - 

v i C (1977), in the quarries of Kriina Luka, Pokonji 
Do and Bogomolje, whitish limestones were exploi- 
ted. Coloured limestones are also dispersed and 
were exploited in the past: 
- Saint Nedjelja, red-yellowish and greenish-gray 

limestone breccia, and 
- VrankoviC and the bay of Jagodna, pinkish striped 

limestone. 
On the island of Vis, in Labotovo, was exploited 

greenish limestone of pinkish and greenish nuances, 
on market known as Roza Val. 

The island of KorZula is also known of its dimen- 
sion stone exploitation. 

In the present time the only active quarry on the 
island is Humac, southeast of the town KorEula. 
After J o v i Ei C et al. (1991) three types of limestone 
can be separated in the deposit: 
- dense gray limestone, lower bed, 
- fossiliferous rudiste limestone of orange colour, 

exploitable layers thickness from 0.8 to 1.7 m, 
- thick bedded rudiste limestone, hanging bed. 
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Exploitable layers petrographically are determined 
as biomicrite/biosparite and biomicrudite/biosparru- 
dite. 

In nearer and further past exploitation was carried 
out in these quarries too (fig. 23): 
- KrkmaEa, not far off the quarry Humac; where 

two types of exploitable fossiliferous limestones 
can be separated in the deposit of olive-gray and 
gray colour, petrographically determined as biomi- 
crite, biopelmicrite and biointramicrite, 

- OskoruSica, west of the town KorEula, fossiliferous 
limestone of light gray and rosy-gray colour, petro- 
graphically is determined as biomicrite/biosparite, 
biopelmicrite and biorudite, 

- Vrbovica, on the north part of the island, with 
two types of fossiliferous limestones, of whitish 
rosy and brownish colour so called Pigavac, petro- 
graphically are determined as biosparite and bio- 
sparrudite 

- Vaja, in the bay of Vaja west of RoBSCe, white 
limestone. 
The exploitation was carried out in the quarries 

of the small islands of Vrnik, Kamenjak, Badija, 
Sestrice and Sutvara, east and northeast of KorEula. 

From the enumerated most significant is the island 
of Vrnik (fig. 26). The height of old multi-benches 
quarry is 50 m. The fossiliferous rudiste limestone 
of unito and fiorito types, of whitish-rosy and grayish- 
rosy colour, petrographically are determined as bio- 
micritehiosparite and biomicruditehiosparrudite. 

Of the deposits in continental part of the region, 
we should mention Visohni, northwest of Dubrov- 
nik. In the deposit fossiliferous rudiste limestone 
was exploited, visually alike to the stone from the 
quarries near PuEigCa on the island of BraE. During 
the aggression and violence of chetniks 1991192 all 
the plants are partly looted, and partly destroyed, 
while the quarry is demolished, therefore we fear 
that it would be out of use for the longer time. 

PALEOGENE 

The sediments of Paleogene cover the remarkable 
area in the northwestern part of the region, that 
would in another parts stretch in a form of narrow 
zones, mostly in overlap faults. In the northwestern 
part the general striking of Paleogene is NW-SE 
with the change in striking WNW-ESE and partly 
to W-E in central part, that would in the southern 
part take the same striking NW-SE. In the Paleogene 
mostly are represented carbonate clastic sediments, 
to the lesser degree limestones, with flysh as impor- 
tant lithostratigraphic member. 

Dimension stone deposits are primarly situated in 
differently coloured limestone conglomerates of the 
wPromina formationcc. The colour of conglomerate 
depends on the colour of pebbles and cement. Con- 
glomerates are thickly bedded with the conspicuous 
layer's discontinuities. Sporadically in deposits alter- 
nate thiner and thicker layers of limestone. 

Fig. 26 The island of Vrnik, old quarry in the fossiliferous rudist 
limestone unito and fiorito types, height 50 m, with the 
large waste in front of view; and remains of the old 
quarrying of blocks (photo: D. JoviEiCl 
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The following dimension stone deposits are in the 
clastic sediments of Paleogene: 
- Mariu, east of Obrovac, thickly bedded, conglo- 

merate of grayish and pinkish colour, 
- Gradina, east of Obrovac, out of exploitation, 
- Rozalit, near Pakovo Selo, SSW of DrniS, congIo- 

merate of pinkish colour, after which got the 
name; the deposit of exchangable layers of conglo- 
merates from 0.5 to 6 m thickness, and layers of 
redish limestones from 0.3 to 1 m of thickness 
(fig. 27). 

LEGEND 

noticed yellowish stylolites. Petrographically is deter- 
mined as micrite. 

Of the potentially prospective areas built of deco- 
rative foraminiferal limestones should be noticed 
cvrljevo and Vinovo, SW of DrniS. Limestone are 
pinkish, yellowish and redish. Petrographically are 
determined as biomicritelbiosparite. 

The numerous small deposits, which mentions 
M a r i C (1930 b) on the occasion of visiting the areas 
such as PitniC, SedramiC and PIanjane, are out of 
exploitation, and represent the small deposits of 
decoratively coloured limestones, limestone breccias 
and conglomerates. There are some that were for- 
merly exploited, such as Finor, Karneol, Salamin 
and Belgris. 

And finally, Benkovac platy stone, fine-bedded, 
dense limestone of yellowish and grayish colour, is 
exploited northwest of Benkovac, in Kukolj-Kave 
quarry. Petrographically is determined as micrite. 

We should mention here the limestone-dolomitic 
breccia Oklad, south of Novo Selo on the island of 
BraE, of unidentified age. The breccia lie discordant 
on the Senonian limestones and it is evident younger 
than the limestones of the Senonian age (fig. 28). 
It is of different nuances of gray and brown-gray 
colour and contains angular fragments of limestones 
and dolomites of the Upper Cretaceous base. The 
pigment of breccia is of bituminous matter, therefore 
its application is restricted to covering of interiors. 

mi 
0 0 0  3 

Fig. 27 The Rozalit quarry, cross section through the deposit 
(after Ti S 1 j a r, 1980b) 

1 conglomerate, dimension stone Rozalit 
2 limestone 
3 tectonic breccia 

- Multikolor, near Radogidi, west of Sinj, with dif- 
ferent nuances of gray colour, and diversly colou- 
red pebbles, after which got the name. and thicklv 1 7 4  bedded structure. 

- < p &  

In PoljiEka Zagora7 not far from Donji Dolac in Fig 28 The Oklad quarry, cross section though *e deposit 
PntiSii3, biocalcarenite on marke known as Jadran (after C r n k o v i 6 ,  1979) 
zeleni (Adria Verde or Adria Green) is exploited. 1 limestones of Upper Cretaceous age, biomicrite and 
The main components represent the abundance of bintramicrite/biointrasparite, with the erosion surface 
densly packed small foraminifera1 skeletons and 2 breccia, the transgressive overlap, dimension stone 
intraclasts, some detrital minerals, therefore the .Oklad 

stone according to its appearance is called Granitello. 
The colour is green-grayish, and sporadically, along Fiod the fractures yellow-grayish. The layers are nearly 
of I m thickness. After C r n k o v i C and B i 1 b i j a (1984) dimension 

The limestones of Paleogene age are regularly of stone and its deposit are evaluated by means of: 
pastel colours, very decorative, but of limited stret- - geological criteria (size of deposit, the possibility 
ching . to extract blocks, uniformity of appearance of the 

The extremely decorative dense limestone Alkasin stone mass in its deposit, and the quantity of the 
is from time to time exploited in the deposit near stone mass), 
RadoSiki, west of Sinj. The limestone is interbedded - technological and economical criteria (quality of 
in limestone conglomerates. The colour is redish, blocks and possibility of economical industrial pro- 
redish-brownish and rosy-yellowish. Sporadically are cessing), 
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Table 2 Mechanical and physical properties of dimension stone, Dalmatia (data: Institute of Civil Engineering of Croatia, Zagreb) 

Properties 1 2  3 4 5 6 7 8 9 1 0 1 1 1 2 1 3 1 4  

Compressive strength 
dry samples, MPa 

Compressivestrengthwater- 103,8 142,3 112,7 90,4 109,O 119,5 120,8 229,l 143,3 159,6 181,5 98,O 138,O 132,2 -saturated samples MPa 

Compressivestrenghtafter25cy- 112,3 124,s 120,4 102,2 83,O 90,O 90,4 220,l 102,O 144,8 131,l 114,O 147,O 133,5 cles of freezing and thawing, MPa 
Resistance to grindin 4 (Boehme method) cm I50 cm2 30,l 29,O 29,3 32,2 29,7 27,9 22,6 16,3 13,4 14,6 22,9 16,6 15,8 17,O 

Density, kg/m3 2700 2700 2680 2703 2720 2760 2708 2700 2730 2710 2850 2720 2730 2730 
Bulk density, kg/m3 2520 2610 2600 2495 2490 2560 2554 2660 2690 2680 2490 2690 2690 2700 
Porosity, % 6,67 3,33 2,99 7,70 8,46 7,25 5,69 1.48 1,47 1,11 12,63 1,12 1,47 1,lO 
Water absorption, % 1,22 1,OO 0,63 2,02 2,05 2,36 1,72 0,72 0,19 0,16 4,09 0,17 0,16 0,15 

1 Seget; 2 Plano; 3 Vrsine; 4 Veselje Unito; 5 Kupinovo Diokles; 6 Sivac-Adria Grigio; 7 San Giorgio; 8 Rasotica; 9 Dolit; 
10 Adria Verde; 11 Oklad; 12 Rozalit; 13 Multikolor; 14 Alkasin 

- technical criteria (applications of the stone, depen- - of international importance, 
ding on its physical and mechanical properties, - of restricted international importance, 
and its durability), and - of national importance, and 

- criteria of decorativity (the general appearance of - of local importance. 
the stone, it is very important for the stone's On' the basis of these criteria after I v e  k o v  i C 
marketability). and C r n k o v i 6 (1987) the active quarries of dimen- 
The sume of all these values of a deposit leads sion stone are evaluated on Table 3. 

to its assessment and ranking as: 
Table 3 The evaluation of dimension stone 

geological criteria technical 
distribution compared to technological criteria criteria of whole 
size of possibility of criteria application decorativity evaluation 
deposit block extraction distribution 

X 

Orsera - Kirmenjak + + 
Istrian Yellow - Kanfanar + + 
Saint Lucija 
Vikuran 
Veselje - Punta 
Adria Grigio 
Dragonjik 
Rasotica 
San Giorgio 

Adria Verde 
Rozalit 
Seget 
Plano 
Vrsine 
Romanovac + + + + 
MariCi + + + + + 
Alkasin + + + + + + 
Multikolor + + + + + + 

Received: 11. I. 1993. 

Accepted: 27. V. 1993. 
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Le%ta arhitektonskog kamena u Hrvatskoj 
B. CrnkoviC i D. JoviEiC 

Prema kraCim ili opSirnijim definicijama (B a t e s and J a c - 
k s o n, 1980 i D i n e  1 e y et al., 1976) arhitektonskim kamenom 
smatramo onu prirodnu tvorevinu koju vadimo iz stijenske mase 
u pravilno oblikovanim blokovima i koja se odlikuje odgovaraju- 
Cim svojstvima. 0 Sirokom rasponu genetskih i postgenetskih 
procesa i Eimbenika ovise dekorativnost kamena, njegova fiziEka 
i mehanitka svojstva i cjelovitost stijenske mase u leZi.5tu. 

Hrvatska je okarakterizirana raznolikoS6u petrografskog 
sastava i geoloSke grade. RazliEitosti grade pojedinih njenih pod- 
ruEja uohvaju se na geoloSkoj karti (sl. 1). Na temelju mobili- 
stitke koncepcije geneze i grade Dinarida ( H e r  a k, 1991) a sa 
stanoviSta postojanja IeZiHta arhitektonskog kamena, Hrvatsku 
moiemo podijeliti u Sest regija (sl. 2). L e a t a  arhitektonskog 
kamena opisana su po tim regijama i litostratigrafskim jedinicama. 

Regija Hrvatsko Zagorje 
Prema H e r  a k u (1991) regiia pripada struktumom kompleksu 

Unutarnjih ~ i n a r i d a  ili ~ufidi;l&diku. Iz opisa grad; toga 
kom~leksa i ~rovedenih istra2ivania. kao potenciialno produktivne 
naslige iizdvajamo karbonatne &dimentk miockna (C r n k o v i C 
et al., 1974175). U toj su se regiji u daljoj ili blihj  proSlosti kao 
arhitektonski kamen eksploatirali porozni i mekani vapnenci te 
litotamnijski vapnenci u leZiStima Vinica, Pisana PeEina, Ruopa- 
nec, Bizek i Vrapte potok (sl. 3). 

Regija Slavonija 
Ta regija pripada Panonskim strukturama Pre-Alpskog struk- 

turnog kompleksa. Na temelju opisanih serija orogeneza i grade 
( J a m  iEi 6, 1988), kao i diferencijalnih kretanja pojedinih njenih 
dijelova ( H e r  a k, 1991), u toj regiji moiemo h k i v a t i  ohvanije 
Poazecc u kristalinu, Sto su potvrdila istraZivanja IeZiSta granita 
Zebrato na Ravnoj Gori ( J o v i  EiC, et al, 1992) i u podruEju 
Jankovac-Radetina. 

Regija Banija i Kordun 
Regija pripada Supradinaridiku. S obzirom na geoloSku gradu 

i intenzivne deformacije stijena (Ma j e r, 1984 i Ma j e r i 
L u  g o  v i 6, 1985) u toj regiji nema mogutnosti naldenja leZiSta 
rhitektonskog kamena. 

Regija Gorski Kotar, Lika i Primorje 
Regija pripada strukturnom kompleksu Dinarske karbonatne 

platforme, Dinarikumu. Intenzivna tektonika i navlaEne strukture 
( H e r  a k, 1991) su ogranihvajuki ~mbenici  nalaiienja vetih leZiSta 
arhitektonskog kamena. 

Klastibi sedimenti karbona kod BruSana eksploatirani su i 
kao klesanci lokalno koriSteni u gradnji stambenih objekata. 

Karbonatni konglomerati kod Sv. Roka eksploatirani su kao 
arhitektonski kamen u proSlosti. 

U juri je naEajan kao arhitektonski kamen litiotis vapnenac, 
eksploatiran u CvituSi kraj Lovinca i Gradini kraj RiEica. Gusti 
vapnenac smedosive, tamnosive i smedocme boje prosaran bjeli- 
hstim, hCkastim, smedastim i crvenkastim Zilicama, komercijalno 
nazvan Velebit portoro, eksploatirao se nedaleko Gospih. Neda- 
leko Donjeg Lapca eksploatirao se crveni do crvenkastosmedasti 
vepnenac, mjestimice konglomeratiEnog izgleda, komercijalno 
nazvan Unarot. 

Kredne starosti je bre&liki vapnenac kraj Prozora jugoistdno 
od Otoka u kojemu je otkriven antiEki kamenolom (SariC, 
1980). Sjeverno od Obrovca eksploatiraju se crvenkasti i smedasto- 
sivi brebsti vapnenci i vapnenaEke brete Romanovac i Tulovac 
ili Kastanija. 

Regija Zstra 
PodruEje Istre pripada Jadranskoj karbonatnoj platformi ili 

Adrijatiku, koja ima mnogo zajedniEkih elemenata s Dinariku- 
mom ( H e  r a k, 1991), a prema 0 1 u j i C u et al. (1972) predstavlja 
autohton. Osim eocenskog fliSa, sa stanovsta eksploatacije arhi- 
tektonskog kamena, sve su stratigrafske jedinice potencijalno 
produktivne. Zbog toga je Istra okarakterizirana brojnim leatima 
arhitektonskog kamena i danas aktivnim kamenolomima (sl. 15). 
Sedimente gornje jure te donje i gomje krede detaljno je obradio 
T i S l j a r  (1976). 

U vapnencima gomje jure eksploatira se kamen na tr2iiitu 
poznat kao Orsera ili Vrsarski, u kamenolomima Kirmenjak i 
Valkarin. 

U vapnencima donje krede eksploatira se Istarski Zuti u kame- 
nolomima Kanfanar i Seline. Protezanje Istarskog h t o g  utvrdeno 
je detaljnim istra2ivanjima ekipe Instituta za geoloSka istra2ivanja 
1982184. godine (sl. 18). Autori zahvaljuju Banovima ekipe 
gospodi I. Velib, B. SokaEu i J. TiSljaru, Sto su dozvolili da se 
u ovom Elanku po prvi puta objave podaci i karta iz njihovog 
izvjeStaja prezentiranog poduzeCu ~ K a m e n ~  u Pazinu. 

U naslagama gornje krede eksploatiraju se rudistni vapnenci 
Sveta Lucija, GroZnjan-Komerija, Valtura i Vikuran. 

Tamnosmedi i posebno dekorativni numulitni vapnenci, poznati 
na W t u  kao Istranka, eksploatirali su se u bliZoj proiilosti kraj 
Lupoglava. 

Regija Dalmacija 
U ovoj regiji koja takoder pripada Adrijatiku danas su u 

naslagama gornje krede eksploatacijom obuhvakni ~ d i ~ t ~  vap- 
nenci, u kojima se nalaze aktivni kamenolomi u kontinentalnom 
dijelu i na otocima. 

U kontinentalnom dijelu u okolici Trogira nalaze se kameno- 
lomi Seget, Plano i Vrsine. 

Na otoku BraEu, od brojnih poznatih IeZiSta u proSlosti, eks- 
~loataciia ie danas uelavnom koncentrirana u okolici PuEiSCa 
ikamen6lomi Sivac, ~ u i t a ,  Barbakan, Kupinovo i Kupinovo novo, 
~ o m a t i  arhitektonski kamenovi Adria Machiato. Veselie unito i 
'fiorito, DioMes), kao i Selca (kamenolomi Zetevo,  lave i h g a n j  
dolac, poznati arhitektonski kamenovi.San Giorgio i Rasotica), 
a aktivni su joS kamenolomi Dragonjik kraj NereZiSda i PraZnica. 

Na otoku KorEuli aktivan je kamenolom Humac, a po brojnim 
neaktivnim kamenolomima poznat je otok Vrnik. 

U sedimentima paleogena u kontinentalnom diielu regiie eks- 
ploatira se  adr ran-zele; u PutiSiCima, konglomkrat Rizalit u 
Pakovom selu te povremeno kondomerat Multikolor i dekorativni 
vapnenac ~ l k a s i i  nedaleko s ink.  

Arhitektonski kamen koji se danas eksploatira i nalazi na 
trZiStu vrednovan je prema kriterijima: geoloSkom, tehnoloSkom, 
tehnitkom i dekorativnom (C r n k o v i 6 i B i l b i j a, 1984). Na 
temelju obavljenog vrednovanja (I v e k o v i C i C r n k o v i 6,1987) 
dio arhitektonskog kamena je ogranitenog svjetskog, a dio nacio- 
nalnog znaEenja (tablica 3). 


