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nema karbonata u sastavu. To su rastresiti uzorci uzeti s povrsine i samo
je malen broj onih koji su slabo vezani. Rdastosmede i Zué¢kastocrvenka-
ste prevlake na brojno zastupljenim opakim zrnima u tim uzorcima upu-
¢uju na povrsinsko trodenje u oksidativnim uvjetima. Dobivene vrijed-
nosti pH 5,09 i 6,00 dvaju uzoraka gline iz najdonjih naslaga profila Vina-
gore odgovaraju kiselim uvjetima trosenja minerala. Mala uéestalost gra-
nata u naslagama starijim od akvitana mogude je posljedica njegove ni-
ske stabilnosti u tim uvjetima. Reliktne strukture kemijskog tro3enja
mineralnih vrsta koje su utvrdene u uzorcima iz tih naslaga primijeé¢ene
su na istim mineralnim vrstama u nekim uzorcima sjevernog razvoja mio-
cena u Sirem podru¢ju Ravne gore. Mogude su i ti minerali porijeklom
iz naslaga starijih od akvitana i dospjeli su u mineralni sastav koji je
ponajblizi sastavu akvitanskih uzoraka. Upravo zbog toga su ti uzorci na
tabli VI oznadeni simbolom za akvitanske uzorke.

U svojim razmatranjima o ovim faktorima Andel je ipak sklon mi-
$ljenju da su prva dva faktora, tj. gromjene u izvornom podruéju i pro-
mjene koje nastaju mehani¢kom abrazijom tokom transporta, odluéniji
u formiranju mineralnih asocijacija, negoli ostala dva faktora, tj. selek-
tivno sortiranje i meduslojno otapanje. Pettijohn & al. (1972, str.
314) takoder smatraju da promjena u karakteru mineralnog sastava za-
visi o otkrivanju novih izvora stijena ili o hidrogeografskim promjenama
u izvornom podrucju.

IZVORNO PODRUCIJE

IstraZivano podrudje sjeverozapadnog dijela Hrvatskog zagorja samo
je dio jedne geoloske jedinice. Prede li se okvir podruéja ovih ispitivanja,
tada doseg razvoja miocenskih naslaga poprima znatna prostranstva pre-
ma istoku, a narodito prema sjeveru i zapadu na podruéju susjedne Slo-
venije. Stoga bi se tek na osnovi rezultata regionalnog proucavanja veli-
kog broja uzoraka, koji bi zahvatili nasiroko i vremenski i prostorno
mogli donijeti pouzdaniji zakljuéci o razvoju miocenskih naslaga, pa tako
i 0 izvornom podrué¢ju tekih minerala.

Pa ipak, u ispitivanju mineralnog sastava tog dijela miocenskog bazena
naslo se dosta podataka na osnovi kojih se pretpostavlja da distributivna
mineralo$ka provincija svojim vedim uéeS¢em u mineralnom sastavu is-
pitivanih uzoraka odgovara kompleksu regionalno metamorfoziranih sti-
jena Centralnih Alpa. Brojne Cestice stijena razli¢itog sastava i strukture,
zatim crvenosmedi, smedastocrveni i zeleni biotit, te karakteristi¢ni zr-
nati minerali u sastavu uzoraka svojstveni su facijesima koji su utvrdeni
u metamorfnom masivu Pohorja i Kozjaka, tim isto¢nim ograncima Cen-
tralnih Alpa (Hinterlechner-Ravnik, 1971, 1973). Jedino glau-
kofan nije spomenut u toj asocijaciji metamorfnih minerala. U ovom je
radu glaukofan determiniran modalnom analizom mineralnog sastava mio-
censkih uzoraka. Tom se metodom postiZzu i najminimalnije koncentracije
akcesornih minerala, koji se, ako su veoma sitni, u izbruscima tek vrlo
rijetko ili nikako ne primjeéuju.

U mineralnom sastavu uzoraka naroc¢ito onih iz najstarijih miocenskih
naslaga zastupana su veoma zaobljena zrna cirkona, turmalina i rutila.
Zaobljenost je tih minerala zacijelo bastinjena odnosno stedena za vrije
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me ranijih ciklusa abrazije. Prili¢éno visoke koncentracije tih minerala s
takvim morfoloskim obiljeZjem odredene su u mineralnom sastavu tedke
frakcije paleozojskih i nekih mezozojskih naslaga na istom istraZivanom
podru¢ju (Mutié, 1970, neobjavljeno). Ocito je, dakle, da su ti stariji
klasti¢ni sedimenti svojim prinosom sudjelovali u izgradnji ispitivanih
naslaga.

Vulkanogeni minerali: apatit, amfiboli, biotit, cirkon i turmalin svojim
pojavljivanjem u mineralodkim analizama upucuju na sukcesije eksplo-
zivne vulkanske aktivnosti u istrazivanom podrudju. Cirkon, zaobljeni
apatit i svjeZe krhotinice turmalina u sastavu uzoraka iz naslaga akvitana
i onih naslaga starijih od akvitana, potje¢u iz oligocenske vulkanske faze
(Kispatic¢ 1909, Tucdan 1922, Goiub & Brajdic¢ 1969, Golub
& al. 1970). Tufne naslage i minerali iz tih naslaga donjomiocenske su sta-
rosti. Svijezi apatit, biotit i cirkon u tortonskim uzorcima vjesnici su ta-
koder vulkanske aktivnosti u tom stratigrafskom nivou.

I karbonatne su stijene bile zastupane u emergiranom podruéju iz ko-
jeg se spustao i pristizao erozioni materijal u taloZznu sredinu, i to naro-
¢ito u podrudje sjevernog razvoja miocena. Te stijene nisu primarne ma-
ti¢ne stijene te$kih karakteristi¢nih minerala. Stoga njihov detriti¢ni ma-
terijal nije mogao utjecati na formiranje zajednica te$kih minerala. Pa
ipak, Nickel & al. (1973, str. 5) pripisuju karbonatu odnosno njegovoj
niskoj permeabilnosti pozitivnu ulogu u o¢uvanju te$kih minerala bilo u
karbonatnim naslagama, pje$¢enjacima ili konkrecijama. Oni isti¢u kako
su takve naslage bogatije te$kim mineralima negoli beskarbonatne naslage
iz istog horizonta.

Oscilacije saliniteta koje se paralelno s mineralnim sastavom uzoraka
mogu pratiti na tabelama I i II uvjerljivo %ovore o fizi¢ko-kemijskim i
paleogeografskim promjenama koje su se zbivale u razvoju miocenskih
naslaga. Konkretno, jedna je od tih promjena i pojava dolomitizacije u
razvoju naslaga akvitana u jezgri buSotine 4 kod Pregrade (Mutié,
1970). Ona predstavlja period suhe i tople klime s vrlo slabim utjecajem
s kopna i mora.

ZAKLJUCAK

- Iz terigeno-klasti¢nog razvoja miocenskih naslaga na sjeverozapadnom

podrué¢ju Hrvatskog zagorja od 162 uzorka ispitan je i odreden sastav
teé]ligle mineralne frakcije. Na osnovi izvrSenih analiza postignuti su ovi
rezultati:

— Izdvojene su asocijacije te$kih prozirnih zrnatih minerala za sve
stratigrafske ¢lanove miocena tako, da se svaki ¢lan u toj sukcesiji
svojom mineralnom asocijacijom razlikuje od onoga ¢lana koji je
ispod i iznad njega.

— Kod velikog broja uzoraka mineralodka se analiza te$ke frakcije
pokazala prikladnom u izdvajanju i okupljanju tih uzoraka u od-
govarajuce stratigrafske pripadnosti. To se narodito odnosilo na
one uzorke koji zbog terigeno-klasti¢nog karaktera nisu sadrzavali
fosilni materijal potreban za pouzdanu paleontolo$ku dokumenta-
ciju.
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— Iz raznolikosti mineralnih vrsta i dinamike njihove uéestalosti vid-
ljivo je, da razvoj miocenskih naslaga juZno od rasjeda Hum—Br-
do—Zeljeznica nije identi¢an razvoju sjeverno od tog rasjeda. Jui-
niji je razvoj miocenskih naslaga bogatiji mineralnim vrstama,
raznolikiji mineralnim asocijacijama, pa otuda znalajniji i intere-
santniji od sjevernog razvoja. Pa ipak, izgleda, da je mineralni sa-
stav uzoraka iz naslaga profila Macelj (Tabla V) ponajbliZi mineral-
nom sastavu uzoraka akvitana iz juZnog razvoja, i to narodito ono-
me iz jezgri buSotina kod Pregrade. To se osobito izrazilo u inten-
zitetu klorita i biotita (zastupan biotit s pleohroitskim ovojem oko
cirkona). Takoder su kloritoid i epidot ucestaliji u sastavu uzoraka
iz profila Macelj negoli u ostalim mineralnim asocijacijama sjever-
nog razvoja.

— Iz slijeda naslaga u profilu Vinagore i na osnovi ranije utvrdene
mineralne asocijacije naslaga donjeg miocena, odnosno akvitana,
odredena je asocijacija minerala koja znatno odstupa od akvitanske
asocijacije, te se pretpostavlja njezina pripadnost naslagama stari-
jim od akvitana.

— Na pojedinim mineralnim vrstama utvrdeno je troSenje kemijskog
karaktera, i to u uvjetima povrsinskog trosenja i trofenja medusloj-
nom solucijom u c{ijagenetskim uvjetima. U&inci povrsinskog tro-
$enja minerala ponajvise su do$li do izraZaja u uzorcima iz naslaga
koje su starije od akvitanskih naslaga. Takoder i u sastavu akvitan-
skih uzoraka ima ponesto takvih tro$nih mineralnih zrna.

— Ozivljavanja vulkanske aktivnosti na istrazivanom podru¢ju u raz-
voju donjomiocenskih i tortonskih naslaga odredena su takoder i u
mineralo$koj analizi teSke frakcije uzoraka, i to na osnovi morfo-
logkih obiljezja koja su svojstvena vulkanogenom varijetetu apati-
ta, cirkona, amfibola i biotita. Tragovi ranlilj;e predmiocenske eksplo-
zivne faze u sastavu uzoraka iz nai')starij' ispitanih naslaga pred-
stavljeni su takoder cirkonom, zaobljenim kanogenim apatitom
i svjezim krhotinicama turmalina.

— Mineralni sastav analiziranih uzoraka na istraZivanom podrué¢ju
upucuje na petrografski slozeno izvorno podru¢je minerala koje
ukljucuje stijene visokog i niskog stupnja metamorfoze, pirokla-
stite, magmatske stijene kiselog i bazi¢nog sastava, efuzive i starije
klasti¢ne sedimentne stijene. Iz brojnih podataka ovih analiza pret-
postavlja se da distributivna mineralo$ka provincija svojim veéim
u¢edéem u mineralnom sastavu ispitanih uzoraka odgovara sastavu
metamorfnih masiva Pohorja i Kozjaka, odnosno tim istoénim
ograncima kompleksa regionalno metamorfoziranih stijena Central-
nih Alpa.
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Heavy minerals occurring in miocene beds of Hrvatsko zagorje —
Northwestern part

R. Mutic

Many mineralogic determinations in geological mapping of the sheet Rogatec had
to be made to determine the extent of the sandy development of the Miocene beds
in the northwestern part of Hrvatsko zagorje. The determination of individual mi-
nerals and of minerals associations were made simoultaneously with the observation
of alterations that took place in mineral grains, i. e. of the weathering process that
developed due to various physical—chemical processes the minerals grains had
been exposed to during their longlasting migration, and later on during their long-
lasting standstill. Namely, since the prevailing component in the composition of the
Miocene beds are terrigeouns clastics, the goal of this study consisted in proving
to which extent the mineralogic determinations are suitable as far as the delinea-
tion of stratigraphic members the said development is built up of, as well as their
mutual relationship is concerned. This refers in particular to the specimens of the
beds where no fossil material was found, or the findings were so poor that a reli-
able paleontological determination was not possible.

Field data, macroscopic aspect of specimens, results of microscopic determina-
tion from thin sections, and the data obtained by determining the contents in cal-
cium carbonate and dolomite, show clearly that the Miocene beds are built up of
different lithologic members. Their composition — in a long interval — displays
variations in roundness, assortment and sizes of constituents, then varieties as far
as the composition of detrital minerals, particles and inclusions of different rocks
are concerned. Within the said lithologic association clays, sands, less or more con-
solidated sandstones, marls, carbonate sandstones, calcarenites and biocalcarenites
are to be found. In the Aquitanian beds coal intercalations occur, Tuffaceous beds
occur on the north, close to the fault Hum — Brdo — Zeljeznica (Gorjanovié,
1904 a) the extension of which fault follows the reach Rogatec — Jesenje — Bednja.
The heavy fraction contained in all the said lithologic members was subject of mo-
dal analysis,

According to the results of mineralogic determinations the development of the
Miocene beds extending south of the above mentioned fault, is not identical with
the development extending north of the fault a component of which, in turn, is the
Macelj sandstone. Therefore, it was deemed opportune to present the mineral va-
riations delineated after the stratigraphic members of the said two developments
separately (Table I and II). Use has been made of rectangles to represent graphi-
cally the rock associations. The horizontal length of the rectangles represents the
mean percentul frequency in which individual minerals are to be found in rock spe-
cimens, The lower figures on the right side of the rectangles indicate the percen-
tual frequency, The vertical side of the rectangles shows the numbers of specimens
containing the respective mineral indicated by the above given figures (Plate V).

The results of mineralogic determinations on specimens taken out from the Vina-
gora profile are lpresc::uto.’.d as one whole in the Table I. The association of minerals
rom the beds of the lower part of the Vinagora profile, i. e. the first seven speci-
mens, is characterized by a well expressed, distinctive mineral association. Accor-
ding to this fact and according to the relationship among beds the following con-
clusion may be made:

1. that the beds belong to an older age than is the paleontologically determined Tor-
tonian in the said profile,

2. that the well defined and blocked-out mineral association contained in those beds
is not t.}'ie same as the mineral association of the Lower Miocene, Aquitanian, re-
spectively.

However, the mineral composition of the specimens taken out of the Vinagora
beds shown in the graphic presentation is not the same as that shown in the tabe-
lar presentation. The results of the mineral determination of specimens from the
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said profile belonging to Oligocene?—Miocene, have been added those of speci-
mens taken in a larger area, the determination of which has proved than they are
more like the afore said specimens that like the specimens from the Aquitanian.
From this group of specimens of the Oligocene?—Miocene age it was deemed
opportune to distinguish two different associations and to present them in the gra-
phic presentation (Plate V). However, the specimens of both the mineral associati-
ons are presented by one and the same symbol in the Plate VI. Since according to
the obtained results the presence of Oligocene beds may be supposed in the explo-
red area, and in particular in the southern slopes of Ko$trun, Desini¢ka gora and
Vinagora, the question mark in the graphic presentation (Plate V) and in the legend
to the Plate VI represents this supposition. In the same way, the results of the
mineralogic determination of the seven specimens of the Tortonian from the Vina-
gora profile have been joined with those of the determination of other Tortonian
specimens; all of them are shown in the graphic presentation by one Tortonian
mineral association.

The results of mineralogic determinations have enabled the separation of asso-

ciations of heavy transparent granular minerals which are present in all stratigra-
phic members of the Miocene.

Each member on the succession of beds differs from that overlaying and that
underlaying it, by its mineral association. Such associations of heavy minerals have
developed due to the weathering of rocks of different petrographic composition.
Here we have material which is the consequence of erosion of rocks caught by high
and low-grade metamorphosis, of older clastic sedimentary rocks, acid and basic
igneous rocks, effusiva and pyroclastic rocks.

Physical-chemical processes the minerals had been exposed to during the se-
quence of alterations of the original rock to the final sedimentary rock have also
played their role in the formation of the said mineral associations. The first place
among these processes is occupied by the hydrodynamics of the transportation, con-
ditions of the sedimentation environment, weathering under superficial and diage-
netic conditions, intrastratal solution etc. According to the rounded disthene grains
found in the specimens there was no vigorous transportation. Rounded apatite with
pleochroitic core, or such volcanic apatite of rounded autigeouns growth very li-
kely thanks the said characteristics to the reforming and redeposition, and not to
a longlasting transportation by a strong waterstream. High garnet contents in the
specimens taken out in the northern development exists very likely due to sorting
of grain sizes. Sorting according to the shape is mostly evident in beds rich in mi-
cas and chlorite. This is the characteristic of the core samples from the boreholes
drilled near Pregrada, in particular. Most evident chemical alterations have taken
place in the grains of apatite, disthene, garnet and staurolite (Plate I). Relict textu-
res of apatite and garnet from the beds of Oligocene?—Miocene pertinence prove
that the said minerals have undergone alterations due to acid conditions of super-
ficial weathering. The stability of minerals determined in specimens from the nort-
hern development of the Miocene well fits into the stability sequence of minerals
established by Fiichtbauer (see Nickel, p. 58) for diagenetic conditions.
First of all, this refers to the stability of garnet and apatite in alkaline conditions
which by then were present in the deposition environment.

The morphologic characteristics established in many a grain of detrital minerals
contributed to a certain extent to the sorting of specimens into a proper mineral
association. In doing so, the decisive importance was given to the concentration of
individual minerals, as for instance of garnet, staurolite, disthene, apat.ite, chl.orito-
id and epidote. In establishing mineral associations the presence of a given mineral
and the absence of another one were of equal importance. The obtained results ha-
ve pointed out to the diversity of occurring minerals and to the dynamics in fre-
quency of their occurring in the southern and northern Miocene development. The
southern Miocene development is richer in minerals and mineral associations whe-
reby it is more interesting and important than the northern development. Nevert-
heless, it seems that the mineral composition of the beds from the profile near Ma-
celj (Plate V) is nearest in mineral composition to the Aquitanian samples, parti-
cularly the core samples from boreholes near Pregrada, This was particularly ap-
parent in the intensity of the chlorite and biotite (biotite with a pleochroic halos aro-
und zircon was represented), and a higher frequency of chloritoid and epidote occu-
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rence, But on the other hand, because of a nearly complete lack of disthene in the
samples from the beds of this profile, the association fits the entire mineral compo-
sition of the northern Miocene development.

The revitalization of volcanic activity in the explored area of the Lower Miocene
and Tortonian beds is proved by the mineralogic determination of specimens, this
according to the morphologic features that characterize the volcanic apatite, zir-
con, amphibole, biotite and tourmaline (Plate II). The rounded apatite grains with
pleochroitic core belong to the older pyroclastic beds.

The obtained results have proved the mineralogic determinations of such a gre-
at number of specimens to be appropriate in sorting the specimens according to
the stratigraphic pertinence. This is to be said particularly about the specimens of
beds where due to their terrigenous—clastic composition no fossil was found
the presence of which, however, is inevitable in making a reliable paleontological
documentation.

Due to the numerous data obtained from the above analyses it is presumed that
the distributive mineralogical province corresponds, through its substantial parti-
cipation in the mineral composition of the samples, to the petrographic composition
of the metamorphic rocks of the Pohorje and Kozjak wich are a part of the central
zone of the Eastern Alps.
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TABLA — PLATE 1

Teski minerali — Heavy minerals (110—120 x)

GARNET

uzorak-Sample
uzorak-Sample
uzorak-Sample
uzorak-Sample
uzorak-Sample

uzorak-Sample
uzorak-Sample
uzorak-Sample
uzorak-Sample

KYANITE

uzorak-Sample
uzorak-Sample
uzorak-Sample
uzorak-Sample

APATIT — APATITE

26
27, 30

28, 29, 31, 32

uzorak-Sample
uzorak-Sample

uzorak-Sample

19, burdigal-Burdigalian,
28, burdigal-Burdigalian.
2, akvitan-Aquitanian.
22, akvitan-Aquitanian.
24, akvitan-Aquitanian.

1, torton-Tortonian

16, 16, 2, akvitan-Aquitanian.

8, oligocen?-miocen — Oligocene?-Miocene.
21, burdigal-Burdigalian.

8, oligocen?-miocen — Oligocene?-Miocene.
2, akvitan-Aquitanian.

18, profil Vinagora — Profile Vinagora.

15, profil Vinagora — Profile Vinagora.

12, profil Vinagora — Profile Vinagora.
20, donji-srednji miocen II.
Lower-Middle Miocene II.
10, oligocen?-miocen — Oligocene?-Miocene.

GLAUKOFAN — GLAUCOPHANE

33
34,35
36
37

uzorak-Sample
uzorak-Sample
uzorak-Sample
uzorak-Sample

16, profil Vinagora — Profile Vinagora.
18, profil Vinagora — Profile Vinagora.
13, profil Vinagora — Profile Vinagora,
15, profil Vinagora — Profile Vinagora.
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TABLE — PLATE II

Teski minerali — Heavy minerals (110—120 x)
TURMALIN — TOURMALINE

1 uzorak-Sample
2,3 uzorak-Sample
CIRKON — ZIRCON

4 uzorak-Sample
5 uzorak-Sample
RUTIL — RUTILE

6 uzorak-Sample
7 uzorak-Sample

2, akvitan-Aquitanian,
8, oligocen?-miocen — Oligocene?-Miocene.

4, torton-Tortonian. y )
9, oligocen?-miocen — Oligocene?-Miocene.

8, oligocen?-miocen — Oligocene?-Miocene.
20, burdigal-Burdigalian,

ANDALUZIT — ANDALUSITE

8 uzorak-Sample
9 uzorak-Sample

KORUND — CORUNDUM

10—12 uzorak-Sample
13 uzorak-Sample

EPIDOT — EPIDOTE
14—16 uzorak-Sample

2, oligocen?-miocen — Oligocene?-Miocene.
22, akvitan-Aquitanian.

8, akvitan-Aquitanian.

8, akvitan-Aquitanian  (modri-blue),

2, panon-Pannonian.

KLORITOID — CHLORITOID

17, 18 uzorak-Sample

10, oligocen?-miocen — Oligocene?-Miocene.

Vulkanogeni minerali — Vulcanic minerals

APATIT — APATITE
19 uzorak-Sample

20, 21 uzorak-Sample
22 uzorak-Sample
CIRKON — ZIRCON

23 uzorak-Sample
24 uzorak-Sample

AMFIBOL — AMPHIBOLE

25 uzorak-Sample
26, 27 uzorak-Sample

10, donji-srednji miocen II.
Lower-Middle Miocene II.
20, akvitan-Aquitanian.
1, tuf — Tuff.

15, profil Vinagora — Profile Vinagora.
8, akvitan-Aquitanian.

1, tuf — Tuff.
3, tuf — Tuff.

TURMALIN — TOURMALINE

28—30 uzorak-Sample

BIOTIT — BIOTITE
31, 32 uzorak-Sample

2, akvitan-Aquitanian,

3, tuf-Tuff.
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TABLA — PLATE III

Cestice stijena

1 Sericit-turmaliniziran (modri varijetet) kvarcit. Uzorak 18, burdigal, 111 x, + N.

2 Metakvarcit. Uzorak 17, akvitan, 26 x, + N.

3 Klorit-sericit-kvarcit. Uzorak 19, burdigal, 66 x, + N.

4 Kvarcit i zrno grafickog prorastanja kvarca i feldspata. Uzorak 11, donji-srednji
miocen II, 33 x, + N.

5 Metakvarcit. Uzorak 1, torton, 29 x, + N.

6 Muskovit-disten-staurolit. Uzorak 2, akvitan, 111x.

7 Slejt (sericit-kvarcni $kriljac). Uzorak 12, oligocen?-miocen, 125 x, + N.

8 Spilit. Uzorak 19, burdigal, 108 x, + N.

9 Sericit-kloritoidni $kriljac. Uzorak 19, burdigal, 96 x, + N.

Rock fragments

1 Sericite-turmalinized (blue variety) quartzite. Sample 18, Burdigalian, 111 x, + N.
2 Metaquartzite. Sample 17, Aquitanian, 26 x, + N.
3 Chlorite-sericite quartzite. Sample 19, Burdigalian, 66 x, + N.

4 Quartzite and grain with intergrowth of quartz and feldspar. Sample 11, Lower-
-Middle Miocene II, 33 x, + N.

5 Metaquartzite. Sample 1, Tortonian, 29 x, + N.

6 Muscovite-kyanite-staurolite, Sample 2, Aquitanian, 111 x.

7 Slate (Sericite-quartz schist). Sample 12, Oligocene?Miocene, 125 x, + N.
8 Spilite. Sample 19, Burdigalian, 108 x, + N.

9 Sericite-chloritoide schist. Sample 19, Burdigalian, 96 x, + N.
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TABLA — PLATE IV

Cestice stijena

1 Muskovit-albit-kvarcni $kriljac (mikroflaser tekstura, porijeklom iz arkoze?). Uzo-
rak 62/66, busotina 5, Pregrada, donji torton, 28 x.

2 Isto kao pod 1, + N.

3 Klorit-albit-kvarcni $kriljac. Uzorak 18, burdigal, 104 x.

4 Muskovit-sericit-staurolitni $kriljac. Uzorak 20, akvitan, 117 x, + N.

Rock fragments

1 Muscovite-albite-quartz schist (microflaser structure, arkosic? origin). Sample
62/66, bore hole 5, Pregrada, Lower Tortonian, 28 x.

2 Same as 1, + N.

3 Chlorite-albite-quartz schist. Sample 18, Burdigalian, 104 x.

4 Muscovite-sericite-staurolite schist. Sample 20, Aquitanian, 117 x, + N.
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TABLA — PLATE V

Muti¢: TeSki minerali miocena Hrvatskog zagorja

ASOCIJACIJE PROZIRNIH ZRNA TESKIH MINERALA U NASLAGAMA MIOCENA

ASSOCIATIONS OF TRANSPARENT GRAINS OF HEAVY MINERALS IN

MIOCENE DEPOSITS
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Mutié: Tedki minerali miocena Hrvatskog zagorja TABLA — PLATE VI

RASPODJELA UZORAKA MIOCENA U SJIEVEROZAPADNOM DIJELU HRVATSKOG ZAGORJA

DISTRIBUTION OF SAMPLES OF MIOCENE DEPOSITS IN THE NORTHWESTERN PART
OF HRVATSKO ZAGORJE (CROATIA)

LEGENDA - LEGEND
Broj uzoraka f
Numbet of
8- O panen - Pannonian
13- @ sarmat - Sarmatian

5-Q torton - Tortonian

9- [
- @

n-m burdigal - Burdigalian
. maceljski * pedlenjaci- Macelj sandstones

donji - srednji miocen  Lower - Middie Miocene

- @ tut - Tutf
%~ A akvitan - Aquitanian | |
2- @ oligocen ? - miocen  Oligocene 7 -Miocene

<% Jeclolici profil Vinagora - geological profile Vinagera
7- @ torton ~ Tortonian
4= O akvitan? - Aquitanian
7- @ oligocen 7- miocen  Oligocene? - Miocene

"V geclodki profil Macelj - geological profile Macel
1B-0 donji miocen - lower Miocene

5 podrudje buSenja - Pregrada
'Y”‘

Situation of the boreholes - Pregrada

Rogatec

Oruikovaéka Gora
2497

H
- & Narun %
9 .‘ Vinagora
7495 of® pesin®®
1 G
o  penk

-_t——




|
Mutié: Tedki minerali miocena Hrvatskog zagorja

|
Dijametar frakcije 0,045—0,15 mm Tabela — Table 1
Diameter of fraction 0,045—0,15 mm

Ukugni sastav teSke Prozirna zrna teskih minerala — 100%

cije 100% Transparent grains of heavy minerals — 100%
o ‘ Total composition of
= .’-’-.-§ heavy fraction 109°fn
I =] E © q Ea “% 0| B o =i (=% 8
2|l § | 25 |58|.8|.e| 5| un HEIEHE: EIIE I ;3 kLIRS
KRR R G- A HEHE I HEEE S e e
§ S s | 86| =5| 5@ 86 S|55| 22| 84 | 82| 52| 58 E 82| B4 53 5 5@ | 28
panon — Pannonian
1 — 2,60 16,3 41 — 79650 51 55 26 07 22 — 40 04 40 243 04 04 — 04 —
2 — 4,56 124 104 03 769|430 58 29 36 05 36 — 39 05 38 32 02 — —_ R —
3 —_ 1,00 82 16 17 B 7L 58 2. 1A 18 15 — 44 — 30 422 11 @ — — — —_—
4 i 10,26 2,96 43 857 10 890|550 52 30 19 26 19 — 5 — 15 231 07 _ = -
5 —_ 1.55 31 226 14 729|413 39 19 29 32 19 — 39 — — 40,1 08 — — — -
6 553 1,39 50 155 67 7BB|339 18 G8 22 2B/ 2B = 29 — — 516 08 — — 04 —
'} 2,60 4,02 11,2 73 07 BOBR|43D 21 20 25 29 25 = 29 — — 403 08 — —_ —_ —
8 | - 3,38 15,4 41 — 805|374 39 43 471 31 39 -— 12 — 04 407 04 — - _— —
sarmat — Sarmatian
1 37,16 0,65 14,1 T4 12 H31450 115 107 B3 48 852 20 20 31 52 24 08 — 20 —
2 51,97 1,17 11,0 1,7 15 858|710 37 25 68 64 29 = 02 05 32 19 09 — —— — —_—
3 ‘ 45,22 0,92 57 47 03 893|582 99 39 82 29 25 — 03 — 89 42 07 — - 03 —
4 1,50 9,0 37 04 869|750 39 09 39 47 19 -— 08 — 58 21 10 — — — —
5 | LIt 14,2 11 25 822|556 62 17 69 94 76 — 14 — 49 38 25 — — —_ —_
6 | 55,90 1,97 119 07 — 926(567 72 83 88 56 24 -— 08 04 54 24 20 — | = = -
;| . 41,11 1,83 114 03 — 83|51 84 43 83 58 29 — 19 08 58 10 17 — —_ —_ —_
8 || 3782 2,04 y . 572 33 88|51 13 03 48 81 62 = 13 — 83 98 25 — - 03 —
9 3288 4,63 95 47 03 855|682 29 16 59 68 38 — —_ - 4,6 49 13 — — — —
10 || 2650 335 59 07 17 97|67 28 19 61 BT 14 — 04 04 57 04 — — — 04 —
11 24,53 1,59 15,2 14 — 834|612 59 82 59 65 27 — 08 08 53 22 05 — — — —
12 1,63 13,0 23 03 844|680 42 54 46 44 24 — 19 186 355 08 — 04 — 08 —
13 3,15 2,16 153 67 — 780|671 45 43 35 55 14 — 04 — 04 125 — —_ 04 — S
tortm? — Tortonian
1 | 32,88 0,59 4,7 08 63 832|680 42 28 31 153 13 = — 13 18 09 13 — - — —
2 61,66 0,70 14,1 23 46 790|410 47 22 26 285 106 — —_— - 58 26 18 — e 02 —
3 0,70 14,0 76 45 719|283 35 45 183 36 — — — — 304 23 14 44 — 33 -
4 || 0,21 88 53 59 800|252 42 63 67 256 04 — — 04 271 15 - 15 | — 1,1 —
5 ‘ 72,26 1,32 26,2 07 02 729|179 37 14 14 54 27 — —_— - 8,7 — — 08  — — -
akvitan — Aquitanian
1 0,97 105 64 06 825|344 89 110 62 184 19 — 43 04 94 19 08 —~ 08 08 08
2 1,00 8,8 — 41 871|490 102 43 52 192 72 08 — 06 — 17 18 — —_ — —
3 0,37 136 29 20 -B25|4% WS T H3 T1 42 @3 __ 14 071 108 18 11 — - 11 -
4 1,02 18,8 51 42 789|452 40 36 45 182 32 — — 14 166 1,6 16 — -— —_— —
5 ‘ 0,70 6,4 —~ 68 881231 132 84 45 1983 96 — — — 206 — - — . 08 —
6 0,92 10,2 79 62 51|25 I0 37 45 BW§ I8 -~ — 15 120 11 — —_ J— —_ —_
7 1,80 136 143 45 676|216 26 46 31 437 35 — — 08 88 15 38 — — — —
8 17,14 0,90 25 08 20 747|321 63 166 59 12 — — 54 126 — 13 40 — |11 |11 124
9 0,92 120 &7 11 801381 44 82 62 12 17 = 33 03 143 96 07 03 10 07 —
10 || 0,50 10,5 10 25 8,0 255 205 101 156 137 04 — 08 11 46 38 04 27 04 04 —
11 0,61 14,2 10 45 803|345 114 162 89 245 03 — 03 09 09 03 — 03 — 23 12
12 || 1784 0,36 57 40 Th 26|95 171 671 35 157 11 = 03 49 35 1} 35 — |63 |— =
13 0,61 243 22 04 7311435 95 49 74 218 33 - 2T 14 83 19 14 — 08 — 11
14 ‘ 1,50 15,0 — 35 815|188 20 57 31 455 122 — 03 26 26 14 35 08 — 03 12
15 8,16 0,70 18,6 22 34 758|336 33 44 80 288 45 — 14 45 — 26 35 — 06 26 20
16 12,40 1,34 230 06 03 761|432 101 93 73 184 — — 03 09 99 03 — 03 — — o
17 27,29 1,31 26,8 14 05 713|532 34 55 19 48 — — — 08 187 — 08 03 — - 0,6
18 || — 135 356 02 06 636|617 35 38 16 174 — — 09 03 108 - - —- —_— — —
19 ‘ 43,83 1,77 228 49 02 721|548 24 36 06 228 34 — 06 10 101 - — 07 — —_— -
20 34,95 487 2.1 23 11 709|483 06 41 19 164 09 — — 03 111 06 16 142 — -_— -
21 1,35 20,0 10 03 787|683 67 50 47 94 12 — — 03 27 07 07 — 03 - —_
22 0,65 19,4 02 - 65 My &0 113 12 22 120 &1 25 —_— - — 22 25 — — — —_—
23 ‘ 25,10 0,88 14,0 65 33 762|620 50 52 12 146 09 — — 12 67 15 12 05 — — —
24 395 87T 09 071 B3I 31 45 2B 83 24 — 03 — - 03 — = |= = -
oligocen?-miocen — Oligocene?-Miocene
| OTH 0,60 20,8 — 12 780 31 258 200 58 320 07 — — 26 39 36 15 — 07 07 —
2 0,93 16,7 14 14 676| 60 356 144 46 278 07 — - 21 42 18 10 — 07 03 07
3 0,80 315 — — 685| 20 92 270 188 190 170 04 — — — 52 12 —= (04 04 OA
4 | 0,99 143 104 39 714 71 118 142 47 228 16 — 16 39 169 74 63 — 13 09 04
3 i 0,55 19,9 — 15 786 22 226 11,7 128 363 11 — 08 12 — 52 31 — 08 — 15
6 1,40 199 83 19 699|115 102 234 102 326 27 — — 09 - 317 32 = 05 — —
;| 1,18 213 01 28 758 93 109 122 67 213 58 — 03 03 180 62 28 — 03 — 03
8 0,75 134 09 — 87| 38 150 93 198 233 155 10 — 05 04 105 11 — 06 — —
¥ 1 1,40 101 226 22 641 86 292 217 71 711 — — 1,1 52 67 15 86 — 12 04 05
10 | | 2,13 89 240 19 646| 86 196 11,7 31 14 03 — 09 11 1.7 57 442 — 13 - 03
11 1,88 12,7 04 04 85| 45 184 425 91 57 03 — 09 30 120 27 — -_— — 06 —
12 0,94 135 06 12 847|137 290 195 74 74 — — - 31 87 61 1T =~ |14 W09 17
Profil VINAGORA — Cross section VINAGORA
I. torton — Tortonian
1 82,36 0,2 172 06 13 809|344 108 161 24 46 09 — 06 12 238 40 — 06 — 06 —
2 | 92,87 0,2 210 09 16 705|481 122 74 43 20 20 — 06 19 130 73 03 — 03 06 —
3 | 7144 0,1 18,4 50 62 704|481 74 46 08 44 23 — 19 12 183 90 — 08 08 04 —
4 | 57,27 0,1 198 15 02 75|45 142 104 51 13 16 — 16 16 92 101 28 08 (09 = —
5 66,87 09 174 48 30 748|393 87 108 51 — 07 — 18 50 154 14 03 07 — - 07
6 77,54 0,2 25,2 42 07 669|510 114 87 31 13 01 ~— 07 27 81 WE 03 03 (03 03 03
7 } 82,87 0,62 314 146 44 496|276 165 245 34 17 04 — 08 13 13 89 68 — 68 — —_
II, akyitan? — Aquitanian? .
8 12,63 0,3 230 06 17 747|612 36 102 42 78 20 — - 20 51 28 1,1 — — — -
9 9,23 02 245 17 15 723|472 85 120 37 12 = = 13 31 122 81 12 — 12 05 —
10 27,48 0,01 28,7 29 29 &5|298 78 1583 55 03 06 — 80 24 57 172 42 — 26 — —
11 10,92 02 253 32 28 6871331 162 238 50 07 03 — 20 20 0,7 10,6 30 — 16 — —_—
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AREE AE EE R R BRI B
S s == (88|35 |34a |85 | &S| 38| 55| 82| 8a | 92| 52| 28 .E g2 58 = 5 @ 28
panon — Pannonian
1 —_ 2,60 163 41 — 796500 51 55 26 07 22 — 40 04 40 243 04 04 — 04 —
2 — 4,56 124 104 03 769|430 58 29 36 05 36 — 39 05 36 312 02 — - - —_
3 — 1,00 82 Me6 17 WYL 56 22 12 1318 - 44 — 30 422 11 — = = =
4 10,26 2,96 43 57 10 890|550 52 30 19 26 19 -— 53 — 15 231 07 — —= = |=
5 — 7,55 31 24 14 729|143 39 19 29 32 15 — 39 — — 401 08 — — = =
6 5,53 1,39 50 155 07 788|339 18 08 22 26 28 ~— 29 — — 516 08 — 04 |=—
7 2,60 4,02 112 73 07 808|430 21 29 25 2% 25 — 29 — — 403 08 — — = |-
8 — 3,38 154 41 — 805|374 39 43 47 31 39 — 12 — 04 40,7 04 — —_ = ==
sarmat — Sarmatian
| 37,16 0,65 14,1 74 12 773,450 115 107 53 48 52 — 20 20 341 52 24 08 — 20 |—
2 51,97 1,17 110 17 15 83170 3T Z5 B8 64 19 =~ 02 05 32 19 09 — = = =
3 4522 0,92 57 &7 03 893|582 99 39 32 39 285 == 03 — 89 42 071 — = 03 -
4 1,50 90 37 04 89|750 39 09 39 47 19 — 08 — 58 21 10 — — = |—=
5 1,17 14,2 1,1 25 82158 61 171 69 %94 16 —= 14 — 49 38 25 — - - —
6 55,90 1,97 11,9 07 — 926|5,7 72 83 88 56 24 — 08 04 54 24 20 — —_ —_ —
7 41,11 1,83 114 03 — 83591 84 43 83 58 29 — 19 08 58 10 17 — = = |-
8 37,82 2,04 72 S5t 33 8381511 73 03 4R 831 62 13 — 83 98 25 — 03 —
9 32,88 4,63 95 47 03 85|682 29 16 59 68 38 — —_ — 46 49 13 - —_ |-
10 26,50 335 59 0F 17 9311610 28 19 6T &1 16 — 04 04 57 04 — - 04 —
11 2453 1,59 152 14 — 834|612 59 82 59 65 27 — 08 08 53 22 05 — — = -
12 1,63 130 23 03 844|680 42 54 46 44 24 — 19 156 55 o8 — 04 — 08 |—
13 3,15 2,16 15,3 67 — 780(671 45 43 35 55 14 — 04 — 04 125 — —_ 04 — |-
torton — Tortonian
1 32,88 0,59 47 08 63 882|680 42 28 31 153 13 — — 13 18 09 13 — = = |—
2 61,66 0,70 14,1 23 46 790|410 47 22 26 285 106 — —_— - 58 26 18 — —_ 02 —
3 0,70 140 76 45 719|283 35 45 183 36 — — —_ — 304 23 14 44 — 33 —
4 0,21 88 53 59 800|252 42 63 67 256 04 — — 04 271 15 — 15 — 11 -
5 72,26 1,32 262 07 02 729|759 37 14 14 54 21 — — — 87 - = 08 = = =
akvitan — Aquitanian
1 097 10,5 64 06 825|344 89 110 62 184 19 — 43 04 94 19 08 — 08 08 |08
2 1,00 88 - Ade ST A0 102 83 %X 192 12 OB — 06 - 17 18 = i - =5
3 0,37 136 29 20 85(425 108 71 113 71 42 03 14 07 106 18 11 - - 11 |-
3 1,02 18,8 51 4291452 #0 36 45 183 - 32 = — 14 166 16 16 — —_— - —
5 0,70 6,4 — 68 868|231 132 84 45 198 96 — — — 206 -— —_— — L 08 |—
6 0,92 10,2 79 62 757|425 70 37 45 199 718 ~— — 15 120 1,1 — — — - —
q 1,80 136 143 45 6716|216 26 46 3,1 437 35 — — 08 88 15 38 — = = |=
8 17,14 0,90 25 08 20 747321 63 166 59 12 — — 54 126 — 13 40 — 11 11 124
9 092 12,1 67 11 80,1381 44 82 62 12 17 — 33 03 143 96 07 03 10 07 |—
10 0,50 105 10 25 860|255 25 101 156 137 04 — 08 11 46 38 04 27 04 04 —
11 0,61 142 10 45 803|345 114 162 89 245 03 — 03 09 09 03 — 03 — 03 |12
12 17,84 0,36 57 240 77 626|196 171 67 35 1571 17 — 03 49 256 11 35 — 03 — |-
13 0,61 243 22 04 731|435 95 49 74 218 33 — 27 1A 03 19 14 — 08 — | 1,1
14 1,50 15,0 — 35 815|188 20 57 31 455 122 — 03 246 26 14 35 08 — 03 (12
15 8,16 0,70 18,6 22 34 758|336 33 44 80 288 45 — 14 45 — 26 35 — 06 26 (20
16 12,40 1,34 230 06 03 761|432 101 93 73 184 — — 03 09 99 03 — 03 — = |—=
17 27,29 121 268 14 05 713|532 34 55 19 148 — — — 08 187 — 08 03 — — (06
18 —_— 1,35 35,6 02 06 636|617 35 38 16 174 — — 09 03 108 _ — — e i
19 43,83 1,77 228 49 02 721|548 24 36 06 228 34 — 06 10 101 — e 07 — —_ -
20 34,95 4,87 257 23 1,1 709|483 06 41 19 164 09 — — 03 111 06 16 142 — — |=—
21 1,35 200 10 03 B7|683 67 50 47 94 12 — — 03 27 07 07 — 03 — —
22 0,65 194 02 05 799|600 113 12 22 120 61 25 — — — 22 25 — = = |-
23 25,10 0,88 14,0 65 33 162|620 50 52 12 145 09 — — 12 67 15 12 05 — — —
24 3,95 87 09 07 89,7|783 31 45 28 83 24 — 03 — — 03 — = = = |-
oligocen?-miocen — Oligocene?-Miocene
1 0,60 208 — 12 780 31 258 200 58 320 07 — — 26 39 36 15 — 07 07 —
2 0,93 16,7 14 14 676| 60 356 144 46 2718 07 — — 21 42 18 10 — 07 03 07
3 0,80 315 — — 685| 20 92 270 188 190 170 04 — — — 52 12 — 04 04 (04
4 0,99 143 104 39 T14| 71 118 142 47 228 16 — 16 39 169 74 63 — 13 09 04
5 0,55 199 = 15 78| 22 .26 17T 128 383 11 ~ 08 12 — 52 31 — 08 — |15
6 1,40 199 83 19 699|115 102 234 102 326 27 — —_ 09 - 37 32 — 05 =— |—
7 1,18 213 01 28 8B 93 109 122 67 - 213 5B — 03 03 180 62 28 — 03 — 03
8 0,75 134 09 — 857| 38 150 93 198 233 155 10 — 05 04 105 11 — 06 — —
9 1,40 101 226 22 641 86 292 217 71 71 — — 13 52 61 15 86 — 12 04 (05
10 2,13 89 240 19 646| 86 196 117 31 14 03 — 09 17 17 57 42 — 13 — ! 03
11 1,88 12,7 04 04 85| 45 184 425 91 57 03 — 09 30 120 27 — . — 06 —
12 0,94 135 06 12 847|137 290 195 74 74 — — — 31 87 61 17 — 14 09 (17
Profil VINAGORA — Cross section VINAGORA
I. torton — Tortonian
1 82,36 0,2 172 06 13 809|344 108 161 24 46 09 — 06 12 238 40 — 06 — 06 —
2 92,87 02 270 09 16 705)|481 122 74 43 20 20 — 06 19 130 73 03 — 03 06 —
3 71,44 01 184 50 62 704)481 74 46 08 44 23 — 19 12 183 90 — 08 08 04 —
4 57,27 0,1 19,8 15 02 785|406 142 104 51 13 16 — 16 16 92 101 28 06 09 — —
5 66,87 09 174 48 30 748|393 87 108 51 — 07 — 18 50 154 114 03 07 — — |07
6 71,54 02 252 42 07 699|510 114 87 31 13 07 — 07 27 81 108 03 03 03 03 |03
: 82,87 0,62 314 146 44 496|276 165 245 34 17 04 — 08 13 13 89 68 — 68 — |—
II. akvitan? — Aquitanian? :
8 12,63 03 230 06 17 747|612 36 102 42 78 20 — — 20 51 28 11 — — = -
9 923 02 245 17 15 723|472 85 120 37 12 — — 13 31 122 81 12 — 12 05 —
10 27,48 0,01 BT 29 29 @S| W8 T3 B8 56 03 08 - 80 24 57 172 42 — 26 =— |=—
11 10,92 0.2 253 32 28 687|341 162 238 50 07 03 — 20 20 07 106 30 — 16 — —
III. oligocen?-miocen — Oligocene?-Miocene
12 15,0 483 03 — 51,7| 20 197 98 57 431 131 — — 06 20 39 — — 06 — |=
13 10,0 257 — — 73| 15 198 175 93 312 32 —~ — 09 10 90 25 — 18 06 !0,3
14 09 373 05 — 622 13 239 2171 55 24 42 — - 17 - 86 26 — 30 — |-
15 0,1 660 05 05 332| 14 152 320 14 290 116 — - 14 - 58 11 — 07 — |-
16 0,11 351 09 02 638| 27 185 258 86 213 34 — — 66 — 83 31 — 14 — 03
17 0,60 130 273 28 434 52 196 228 42 20 10 — _ 16 — 131 272 — 26 — 0,7
18 0,30 18,6 52 1.3 131 85 56 93 26 398 70 — - 12 - 99 130 — 21 — 09
Legenda — Legend Udio — Content CaCO, T — | nema T+ | malo srednje nije utvrden
L=1 gbsent * 1 jow BEI G [ I3rans




Mutié: TeSki minerali miocena Hrvatskog zagorja

Dijam frakcije 0,045—0,15 mm Tabela — Table II
Diameter of fraction 0,045—0,15 mm
Uku cg;:tfgo.}f&ke % Prozirna zrna w‘fhﬁ’ea minerala — 10w.w
o Total composition of ransparent grains o vy minerals — 100%
g :g,‘g heavy fraction 10%-/.
. by
' o é Ea ge g o 2 g| £ E
] " & i 3 . ;H_"‘ E=h .8 E.... .§ﬂ. 2 5
L B R s ke
| =} b 6 = ohey { =1
A E A B R S R E
donji-srednji miocen — Lower-Middle Miocene f
I
1 |5375 126 141 70 15 TiA 597 121 63 66 — = = = 17 126 - 1f = = - -
2 2909 053 66 72 34 @B |75 62 15 31 29 —~ —~ — 03 79 03 03 — |— |— =
3 (3150 105| 93 147 93 667|764 70 24 31 — = — — = 08 = = = |03 —~ —
4 (2150 174 | 114 24 13 845|732 43 71 81 03 — —= — 08 36 13 13 = | = = =
5 (2729 237|107 14 03 876 [ 33 53 32 53 14 — — — 16 92 — 01 —  — — ~—
6 |3142 863| 38 06 09 947 |88 07 07 17 51 — —= — — 11 = 01 — = —= —
7 (6988 073 304 02 02 692 |630 20 78 67 41 — — — — K2 — 06 16 — — —
8 | 92 333| 42 27 12 99|85 23 06 39 — = = — 03 55 — 13 = | = 086 -—
9 (7426 207|101 18 09 872 (840 21 17 22 34 —- — — 071 49 — — 10 — — —
II.
1 IRIPOI1620| 330 45 1383 23 PW3I |76 68 13 39 1 = = - Q6 T = 03 = | = =
2 |1000(2325]| 054 41 100 36 83 (80 29 19 33 07 — — — 03 23 03 03 — — —
3 |B350|1820]| 191 57 06 — 937|700 105 32 61 18 03 — — 03 S50 28 — = | = = =
4 |n644 |1960| 245| 88 08 08 896 |80 43 29 26 19 — — — 06 68 09 — —= | = = -
S OS] 4881 96 37 24 #3174 87 32 B4 10 = = = JA 99 = v | ew (o= -
6 [16,73 ML 88 30 11 B3|6D 35 %1 43 083 = = — 06 1356 23 .12 e | -
7 (2795|1250 | 694| 74 15 09 92 |63 33 11 07 50 33 03 — 03 27 92 10 68 — — —
8 ‘ru,ss 455| 62 09 12 917 |80 23 12 16 29 23 ~ — — 23 06 03 35| = |~ —
g = 1621 33 09 — 958 |80 28 19 06 25 29 —~ — 03 09 09 09 03| = = =
10 || + 70| 50 41 16 893|714 44 62 48 24 06 — 03 03 81 — 09 — | o= |= =
11 [3879 254 94 16 — &0 |720 32 31 17 31 07 03 03 — i 21 03 55§ — — -
3 - 00| 168 14 — Bl |45 17 715 18 24 09 03 — —= 132 A 03 = | = o= =
13 |3782(2400| 422| 108 19 06 8,7 | 920 10 06 14 19 — — 03 03 19 — 03 03 — -
14 |R2713 |1790| 748 ) 137 29 03 83,1 |86 26 32 28 17 03 — — — 49 06 03 — | = @ — -
15 |1509 1T U 25 83 MY IDD 3 33 13 0 OF = = BF 33 09 9 = | = | 03
16 587 2,36 96 352 13 B9 |83 17 23 27 13 03 — — 03 49 06 06 — —_— -
17 | 884 |l 73 08 L1 NP |BO 31 25 12 22 09 —~ 09 ~ 123 19 e =] - |
18 || ++ GBS | 113 41 65 M) |0 52 22 32 48 28 — 0b 03 BT 09 Bp = | = |- ==
19 IS0 (1700| 2881 100 17 03 BBO 360 94 37 61 08 — = = 09 UI 07 03 = | o= o= ==
20 3Nl D B 105 2 B U B Mo~ = = = 13 | = s
21 (3142 T 159 65 63 U139 83 07 8 13 13 & = @ 173 = @ =) o= e -
22 |3021 953 | 175 37 21 767|648 33 29 33 98 — s o i e | R e | g e, s
23 2232 HAI AT 36 02 BS |M2 107 197 20 29 WD = — 4B M3 24 34 = | B = -
24 |2836 INT 3 S GF B8 18 43 A2 80 B = ~ 12 W) v 3 = e e
25 |30,01 55136 11 11 TIZI4TA 35 67 182 18 = = == 8 A9 07  — B = = =
26 137.48 075|227 02 08 T3 (525 06 48 41 23 = = — = 319 03 09 08 -
bur — maceljski pje$¢enjak
Bur% —_ chiljacelj l;'!imdstélme
1 — 535| 100 16 09 875 |83 18 36 61 —_ — — = - 28 04 — = = = -
2 | — 147 | 247 27 — 726 | 622 32 66 69 28 — — 14 155 — - 07 - 071 -
3 | 76 544 | 108 134 08 750 | 796 55 42 12 13 03 6 03 38 8 1) = == |5 =
4 240 60 09 09 922 |80 14 31 31 03 — — e ) W = | e e -
5 || — 435| 67 98 31 804|710 44 47 29 09 —~ = — 06 83 — — —| — 056 05
6 | 994 1B RS 1) & VI |73 43 13 53 03 = = ~— 03 A 01 01 —~| — |67 0O
7 | 500 320 148 30 03 819|722 49 68 43 09 — —~ — 03 84 — 06 — 03 — 13
8 || — 439 105 50 12 83 (912 20 15 16 1,1 - e . H = e em | e e
9 — 49 ( 38 55 14 893 |80 18 35 19 12 — _ - 66 — e o T e T
. = 400| 65 56 18 861 |86 24 17 24 — - = = 19 TR R IS
b - 0] BF 2L A Y1 B 27 A = = e e w1 = ) - - -
72— ININS 83 31 T IRY 19 19 YT = = = = o W = o -
13| — IR A A BYIMD 31 A TD = e e we e AE e O e | ey |
Wl - 21 BA 153 L] 88 @) 15 H) M = = = o = A5 U G = e | e
15 | — 4211 95 26 T I3 20 29 29 = = i e wm BY e s e | e e e
16 |[10,00 1| 168 35 05 TI1 |850 38 285 41 — = = = 03 43 = = w | = o= -
7l - 4231 56 190 283 DA | B2 165 I3 BB = = = = = B = = | e | wm  w-
18 641 | 450 37 09 504 | 426 148 120 28 — — — - 218 - s
19 | 333|168 30 18 TA |63 153 23 = —~ —~ —~ - = B3 S — - -
N N - 221 470 08 08 514|289 106 155 19 04 04 — — 415 — | |- OB
21 | 830 0831 3 138 37 BAITT 27 13 19 19 = = = 0 183 =~ Y PO O e
y - B | 3] &5 1TH 30 WS [ Mé 47 21 0] = = - - 20 13 = = = =
23 || 3,30 1,7 92 33 858 | 824 127 20 — — _ - 29 — — a1 e |
2 | 0|3 10 19 UB |81 56 15 03 03 = = = = #5 = = =093 - W
25 | 827 MWL U5 8 N @D 53 1) U = o= i = oam W - 29 = = =
26 |12,40 M| BA 27 — 9816 43 33 ) — = = — P O = = | = -
27 191235 27 20 N3 |TB1 63 53 M 24 = = = 03 03 = = WP| = | = =
28 181 B8 13 — S LEA A 1) R I AR e e am mm s iee ] e | e e
29 | 3] 80 = = SMIIMNT 32 5D 50 15 — = = 03 = 03 = | e -
30 o 39| 105 08 — 87|83 31 44 37 16 03 — — — 60 06 — — = = =
31 | = 032 70 105 64 781 | 898 194 BA 22 = = o e e e e A =
tuf — Tuff
1 1001 300 — 09 P 13 19 70 — 13 13 = — = 23 13 - B3 = = -
2 2101193 — 127 680 | 15 — 53 — — —~ —~ — = 68 — — 84 — — —
3 042| 51 — 473 476 | 18 — 170 — —= = = — — 125 — — 687 — — —
Legenda — Legend Udio — Content CaCO, [ — | nema i+ | malo 4+ | srednje T | nije utvrden
ﬂa CaMg(CO,), =4 absent L+ | low =X middle Ll ndit tested



