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Stratigrafska evolucija trijasa Hrvatske
Stratigraphic Evolution of the Triassic in Croatia

Glavni istrazivac / Principal investigator: Dr. sc. Tonéi Grgasovié
tonci.grgasovic@hgi-cgs.hr

Cilj ovog projekta je multidisciplinarno istrazivanje trijaskih na-
slaga Hrvatske, posebno naslaga srednjeg trijasa, doba velikih
geoloskih promjena. Ranija istraZivanja lokaliteta u sjevernoj
Hrvatskoj (Zumberak, Medvednica, Ivanicica) bila su uspje3na
i pokazala su vulkanogeno-sedimentni slijed spustenih bloko-
va kontinentalnog ruba te razbijene nekompletne ofiolitne ba-
zenske sekvencije, no zbog sloZenih tektonskih odnosa u tom
podrucju teZiste istraZivanja je premjesteno u juznu Hrvatsku
(Lika, Velebit), gdje se kao najperspektivnije pokazalo podruc-
je Donjeg Pazarista. Naslage srednjeg trijasa na ovom podruc-
ju pokazuju razvoj facijesa intraplatformnog bazena, padine i

Glavni dolomit, stromatolitni dolomiti - Velika Plana, Donje
Pazariste, gornji trijas. za pozadinu.

Main dolomite, stromatolite dolomites — Velika Plana, Donje Pazariste,
Upper Triassic.

The goal of this project is multidisciplinary research of Triassic
rocks of Croatia, particularly the sedimentary rocks of the Middle
Triassic, a period of major geological changes. Earlier investigati-
ons on localities in north Croatia (Zumberak, Medvednica and
Ivanscica Mts) have been successful and shown the existence of
a volcanic-sedimentary succession of subsided blocks at the con-
tinental margin and broken, incomplete ophiolitic basin sequen-
ces. However, due to complex tectonic relationships in that area,
the focus of investigation was transferred to south Croatia (Lika,
Velebit) or, more precisely, the area of Donje Pazariste, the most
promising location. Sedimentary rocks from the Middle Triassic

-
AT

Tamni tufiticni klastiti - Popovaca, Donje Pazariste, ladinik.
Dark tuffite clastic rocks — Popovaca, Donje Pazariste, Ladinian.
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Debelo uslojeni platformni vapnenci - Debeljak, Donje Pazariste, ladinik.

Thick bedded platform limestones — Debeljak, Donje Pazariste, Ladinian.

ruba platforme. Prisutno je nekoliko zona piroklasti¢nih stije-
na, a u donjem dijelu naslaga izdvojena je zona bazalta s po-
javama piroklasti¢nih breca. Izdvojeno je deset neformalnih
litostratigrafskih jedinica koje su karakteristicne za pojedine
facijese. Uz snimanje geoloskih stupova i profila, obavljeno je
geolosko kartiranje ¢itavog podrucja u svrhu detaljne analize
paleookolisa i njihovih bo¢nih i vertikalnih odnosa. Prikupljen
je bogat paleontoloski materijal (vapnenacke alge, foramini-
fere, palinomorfe, konodonti, radiolarije) koji omogucuje de-
taljnu korelaciju istrazivanih naslaga. Obavljena su i detaljna
geokemijska istrazivanja.

U 2012. je dovrseno geolosko kartiranje podruéja Donjeg Pa-
zarista, uz uzorkovanje duz geoloskih profila. U izradi je neko-
liko znanstvenih radova na temelju materijala prikupljenog u
ranijem razdoblju. Za 2013. se predvida zavrsetak projekta uz
manja terenska istrazivanja.

CROATIAN GEOLOGICAL SURVEY

Proslojci sitnozrnastih klastita unutar dolomita - bazalni dio Glavnog
dolomita, gorniji trijas.

Intercalations of fine-grained clastic rocks within dolomites — basal portion of
the Main dolomite, Upper Triassic.

in this area show development of an intraplatform basin, slope,
platform margin, and facies. There are several zones of pyroclastic
rocks. In the lower part of the deposits, there is a basalt zone with
occurrences of pyroclastic breccia. Ten informal lithostratigraphic
units have been separated as characteristic for individual facies.
In addition to the measurement of geological columns and pro-
files, the whole area was geologically mapped with the purpose
of detailed analysis of the palaeoenvironments and their lateral
and vertical relationships. Rich fossil material was collected (lime-
stone algae, foraminifera, paynomorphs, conodonts, radiolarian),
which enabled detailed correlation of the investigated deposits.
Detailed geochemical investigations were also carried out.

In 2012, geological mapping of the area of Donje Pazariste was
brought to an end, and the geologic profiles were sampled. Cu-
rrently a number of scientific papers are being prepared based
on material gathered during the previous period. For 2013, clo-
sing of the project is anticipated, with only minor field investiga-
tions.
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Geoloska studija Konavle
Geological Study Konavle

Glavni istrazivac / Principal investigator: Dr. sc. Bozo PRTOLJAN
bprtoljan@hgi-cgs.hr

U okviru studije ,Geological study Konavle (South Adriatic on
shore)", provedena su naftnogeoloska istrazivanja najjugoistoc-
nijeg kopnenog dijela Republike Hrvatske — Konavala. U ovom
pojasu analizirane su gornjojurske naslage raspona oksford-ki-
meridz sa ciljem definiranja litostratigrafskih, biostratigrafskih
i strukturnih odnosa.

Bitna znacajka gornjojurskih okolisa je taloZenje karbonatnih
naslaga u ambijentu s pucinskim obiljeZjima unutar Jadranske
karbonatne platforme. To su prostrani niskoenergijski potpli-
mni okolisi, najvec¢im dijelom ispod baze olujnih valova u koji-
ma prevladavaju benticki plitkomorski organizmi s dominaci-
jom foraminifera nubekularijskog tipa i dazikladalnih alga.
Palinofacijesne asocijacije sastavljene su gotovo u cijelosti od
marinske, umjereno do dobro ocuvane fluoroscentne amorfne
organske tvari razli¢itog bioloskog podrijetla (planktonske ze-

Barbatacysta sp.

The study "Geological study Konavle (South Adriatic on shore)”
includes oil-geology research on the southeasternmost conti-
nental part of the Republic of Croatia - the Konavle area. In this
zone, Upper Jurassic sedimentary rocks ranging between the
Oxfordian and Kimmeridgian are analysed with the purpose of
defining lithostratigraphic, biostratigraphic and structural relati-
onships.

An essential feature of the Upper Jurassic environments is the
deposition of carbonate rocks with cave attributes occupying the
Adriatic carbonate platform. These are extensive low-energy su-
btidal palecenvironments for the most part below the base of
storm waves, wherein benthic shallow sea organisms prevail, wi-
th a dominance of nubecularian-type foraminifera and dasycla-
dacean algae. Palynofacies associations are composed almost en-
tirely of marine, medium-to-well-preserved fluorescent
amorphous organic matter of diverse biological origin (plankton
green algae, phytoplankton, cyanobacteria, zooplankton, ma-
crophyte plants, fecal pellets). Analyses of the biologic origin and
qualitative assessment of lipoide components lead to the con-
clusion that the organic matter conforms to type Il kerogen and
possibly type I/Il kerogen under conditions protected from se-
condary degradation processes. Moreover, kerogen contains a
small quantity of sulfur with respect to the dysoxic depositional
environment. From the standpoint of the palynological method
of determination of the type and relative generative potential,
the kerogen of Upper Jurassic facies of Konavle has good gas and
oil generative potential, especially considering that only the rock
samples from the surface have been analysed. In particular, the
optical properties of fluorescence and transmitted light show
that the thermal maturity of the kerogen in the analysed samples
hasarange VR of approximately 0.3-0.6%. Because alterations of
kerogen due to thermal or postdiagenetic degradation are irre-
versible and processes of re-sedimentation in these facies were
not registered, the best preserved part of the kerogen indicates
that the actual record of the thermal threshold has a range of
approximately 0.3-0.4%. By contrast, organic chemical investiga-
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lene alge, fitoplankton, cijanobakterije,
zooplankton, makrofita, fekalni peleti).
Analize bioloskog podrijetlai kvalitativna
procjena lipoidnih komponenti navode
na zakljuc¢ak da organska tvar odgovara
kerogenu tipa Il, mozebitno i kerogenu
tipa I/1l u uvjetima zasticenim od sekun-
darnih degradacijskih procesa. Sto vise,
kerogen sadrzi malu koli¢cinu sumpora s
obzirom na disoksi¢ni ambijent talozenja.
Sa stajalista palinoloske metode odredi-
vanja tipa i relativnog generativnog po-
tencijala, kerogen gornjojurskih facijesa
Konavala ima dobar generativni potenci-
jal nafte i plina, posebno s obzirom na ¢i-
njenicu da su analizirani samo povrsinski
uzorci stijena. Naime, opticke znacajke u
fluorescentnom i prolaznom svjetlu, po-
kazuju da je termicka zrelost kerogena
analiziranih uzoraka u rasponu VR ~ 0,3
0,6%. Kako su promjene kerogena termic-
komili postdijagenetskom degradacijom ireverzibilni, a unutar
ovih facijesa nisu zapazeni procesi pretaloZavanja, tako najbo-
lje o¢uvani udjel kerogena pokazuje stvarni zapis termickog
ranga koji se krece u rasponu ~ 0,3-0,4%. Nasuprot ovome, or-
ganskogeokemijskim istrazivanjima pokazalo se da naslage od
donjeg dijela oksforda do kraja kimeridza nose razmjerno nizak
sadrzaj organske tvarii sukladno tome nemaju znacajan naftni
potencijal (C, 0,03 do0,15%). No sudeci po uniformnom slije-
du strukturnih tipova vapnenaca, pretpostavljamo da kroz ci-
jeli oksford perzistira proizvodnja karbonatnog sedimenta koju
prati subsidencija platforme, ali i globalni porast morske razine.
Stovise, i tijekom kimeridza taloZenje sedimenata odvija se u
okolisu intraplatformnih korita, ali pod znacajnim utjecajem
vulkanske aktivnosti. Kako je unutar ovih naslaga organska tvar
umjereno do dobro ocuvana, klasificirana kao kerogen tip I,
dobrog generativnog potencijala logi¢no je za ocekivati da sti-
jene koje se nalaze u podzemlju ili zasti¢enim okruzenjima ima-
junaftnogeno-generativna svojstva bolja od analiziranih povr-
Sinskih uzoraka. Pored toga treba imati na umu i &injenicu,
koja proizlazi iz paleodinamske rekonstrukcije. Naime naslage
danas prisutne na povrsini Konavala paleoambijentalno su pri-
padale jugozapadnom dijelu Jadranske karbonatne platforme,
a istovremeni rubnoplatformni i pripadajuci bazenski pojasevi
danas su dijelom konzumirani konvergencijom ploca ili se s
druge strane jo$ uvijek nalaze u pucinskom (podmorskom) di-
jelu Jadrana.

Leiosphaeridia sp.

-
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Amorfna organska tvar cijanobakterijskog podrijetia.
Amorphous organic matter of cynobacterial origin.

tions have shown that the beds between the lower part of the
Oxfordian and the end of Kimmeridgian contain relatively low
contents of organic matter and, accordingly, are devoid of any
significant oil potential (€003 do 0.15%). However, judging
from the uniform succession of structural types of limestone, we
suppose that through the entire Oxfordian, a production of car-
bonate sediment persists accompanied by platform subsidence
and a global rise in the sea level. Moreover, during the Kimmerid-
gian, deposition is also present in the intraplatform trough envi-
ronments, but it is considerably influenced by volcanic activity.
Because the organic matter within these sediments is well pre-
served and classified as type Il kerogen with good generative po-
tential, it is logical to suppose that the rocks not exposed on the
surface, or those found in protected environments, have oil-ge-
nerating properties better than analysed surface samples. In ad-
dition, the issuing form of palaeodynamic reconstruction must
be remembered. Namely, sedimentary rocks recently exposed on
the surface of the Konavle palecenvironmentally belonged to the
southwest part of the Adriatic carbonate platform, whereas the
simultaneous zones of the platform rim and associated basins are
nowadays either partly consumed due to plate convergence or
still in the open (abyssal) part of the Adriatic Sea.
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+ONAP-SEE" projekt: odriivo planiranje kamenih
agregata u Jugoistocnoj Europi
.ONAP-SEE” Project: Sustainable Aygregates Planning

in South East Europe

Koordinator za HGI-CGS / Coordinator at HGI-CGS: Dr. sc. Slohodan MIKO

slobodan.miko@hgi-cgs.hr
http://www.snapsee.eu

Tijekom 2012. odobren je SNAP-SEE transnacionalni EU projekt
u kojem Zavod za mineralne sirovine sudjeluje kao partnerska
institucija. U projekt je uklju¢eno 27 partnera iz Austrije, Alba-
nije, Bosne i Hercegovine, Crne Gore, Grcke, Italije, Hrvatske,
Slovenije, Srbije, Rumunjske i Turske. Vodeci partner u projek-
tu je Sveuciliste iz Leobena (Austrija) , a voditel;j je prof. Guenter
Tiess. Provedba projekta trajat ¢e od kolovoza 2012. do rujna
2014. Zavod ¢e u projektu na raspolaganju imati 80.000,00 eu-
ra. Ovo je ujedno i tredi transnacionalni projekt u kojemu Za-
vod sudjeluje u sklopu Programa Jugoisto¢na Europa (SEE). Od
hrvatskih partnera u ovaj projekt uklju¢ena je i Agencija za za-
Stitu okolisa. U Sveucilistu u Leobenu (Montan Universitat) po-
Cetkom studenoga 2012. odrzZan je pripremni sastanak projek-
ta (Kick off meeting). Na radnom sastanku su dogovoreni

In 2012, the SNAP-SEE transnational EU project was approved. The
Department of mineral resources serves as a partner institution.
The project includes 27 partners from Austria, Albania, Bosnia and
Herzegovina, Montenegro, Greece, Italy, Croatia, Slovenia, Serbia,
Romania and Turkey. The leading partner in the project is the Uni-
versity of Leoben (Austria), and the head of the project is Prof.
GUnter Tiess. The project will occur from August 2012 through
September 2014, and the Department will have at its disposal
80,000 euros. This is the third transnational project that the De-
partment has taken part in within the framework of the Program
of Southeast Europe (SEE). The Croatian partners on this project
include the Croatian Environment Agency. An introductory mee-
ting was held in the University of Leoben (Montan Universitét) at
the beginning of November, 2012 (Kick off meeting). Details on

Sveuciliste u Leobenu (Montan Universitat):
pripremni sastanak projekta(Kick off meeting),
na slici (sredina) voditelji projekta Guenter Tiess i
Deborah Shields.

University of Leoben (Montan Universitat):
introductory meeting of the project (Kick off
meeting), in the picture (middle) are heads of the
project Gunter Tiess and Deborah Shields.
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Zemlje partneri.

The project partnership countries.

detalji provedbe projekta, odnosno smjernice za izradu alata,
akcijskih planova i odredivanja pilot aktivnosti, a koji ¢e biti je-
dan od rezultata projekta.

Sazetak projekta:

POZADINA / STRUKTURA

Osigurati odrzivu opskrbu agregatima vazan je izazov zbog
gospodarske vaznosti, te potencijalnog utjecaja na okolis i
drustvo uslijed njihove proizvodnje. SNAP-SEE projekt je
usmjeren na razvoj i Sirenje alata za planiranje upravlja-
nja agregatima u jugoisto¢noj Europi (JIE). Temelji se na
rezultatima projekta Odrzivog gospodarenja kamenim agre-
gatima (SARMa).

Zbog regionalnih razlika u povijesnom razvoju, postoje
razliciti pristupi politikama za agregate, planiranja i uprav-
ljanja u JIE, koji sprjecavaju gospodarski razvoj i u¢inkovi-
tost resursa u regiji. Osnovne razlike su:

* Razlike izmedu politika za mineralne sirovine;

* Politike i planovi za agregate su podijeljeni na mnogo
razlicitih pravnih akata, oteZavajuci tako koordinaciju i
temeljito razumijevanje;

¢ Institucije (vlast) u drzavama JIE nemaju razumijevanje za
kako odrZivo gospodarenje kamenim agregatima (SARM)
tako i za planiranje odrZzivog snabdijevanja (SSM);

* Ovdje gotovo potpuno izostaje koordinacija planiranja
opskrbe agregatima iz primarnih i sekundarnih izvora.

CROATIAN GEOLOGICAL SURVEY

the project implementations were then agreed upon. Directions
concerning tool making, plan actions, and pilot activity were de-
fined during the work meeting.

Project summary:

BACKGROUND/ STRUCTURE

Providing a sustainable supply of aggregates is a considerable
challenge because of the industrial importance and potential im-
pact on the environment and society due to their production.
The SNAP-SEE project is directed towards the development and
dissemination of tools for aggregate management planning in
southeast Europe (SEE). It is based on the results of the project
"Sustainable aggregates resource management (SARMa)"

PARTNERI

Grika
Madarska
Sho 3
BiH

Hr =]

Madarska
.
T

ironment energy & climate change

Partnerske institucije.
Partnership institutions.
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Programme co-funded by the

EUROPEAN UNION

Logo projekta.
The project logo.

Identificirani problemi su nedostatak:

* Koordiniranog planiranja nacionalne/regionalne opskr-
be agregatima koje se bavi interakcijama izmedu sekto-
ra i osigurava dosljednost dokumenata;

* Integriranog planiranja za primarne i sekundarne agre-
gate, koje se bavi u¢inkovito$¢u resursa;

* Kapaciteta i sposobnosti za rjeSavanje prethodna dva
problema;

* Angaziranja dionika i procesa savjetovanja kako bi se
osiguralo planirano rjeSavanje problema i potreba svih
ciljanih skupina.

Osnovni cilj je razviti alatni okvir za planiranje agregata kako
bi se podrzalo nacionalno/regionalno, primarno i sekundarno
planiranje agregata u drzavama JIE, koji ¢e sadrzavati:

* SNAP-SEE viziju za prijelaz na integrirano i opsezno odr-
Zivo planiranje agregata u drzavama JIE;

» Priru¢nik o izgradnji kapaciteta i savjetovanja s dionicima;
* Priru¢nik s podatcima i metodama analiza;

* Shemu planiranja agregata s modulima planiranja koji
¢e sjediniti nacela, pristupe i aktivnosti potrebne za po-
stizanje ciljeva Vizije.

Due to regional differences in historical development, there are
various approaches to aggregate politics, planning, and manage-
ment in SEE, which prevent industrial development and efficacy
of resources in the region. The fundamental differences are as fo-
llows:

* Differences between mineral resource politics;

« Politics and plans for aggregates are divided into many di-
fferent legal acts, which frustrate coordination and funda-
mental understanding;

* Institutions (governments) in SEE countries lack apprecia-
tion for both sustainable aggregate resource manage-
ment (SARM) and sustainable supply planning;

¢ There is an almost complete absence of coordination in
sustainable supply planning from primary and secondary
resources.

Identified problems include a lack of the following:

» Coordinated planning for the national/regional aggregate
supply, which is engaged in interactions between sectors
and provides consistency of documents;

* Integrated planning for primary and secondary aggregates
dealing with the efficiency of resources;

* Capacity and ability to solve the previous two problems;

* Engagements of stakeholders and a consulting process to

provide for planned resolution of problems and address
the needs of all targeted groups.

The main goal is to develop a tool framework for aggregate pla-
nning to support national/regional primary and secondary ag-
gregate planning in the SEE states, which includes the following:

* A SNAP-SEE vision for the transition to integrated and ca-
pacious sustainable aggregate planning in the SEE coun-
tries;

* A manual containing data and methods of analysis;

* A scheme for aggregate planning with modules of pla-
nning that will unify principles, approaches and activities
needed for the achievement of the vision goals.

HRVATSKI GEOLOSKI



Ukupni dusik i organski ugljik u thma Republike
Hrvatske (za izvjescivanje prema IPCC i UNFCC)

Total Nitrogen and Total Carbon in Soils of the Republic
of Croatia (Reports According to IPCC and UNFCC)

Autori teksta / Authors of text: Dr. sc. Slobodan MIKO (slobodan.miko@hgi-cgs.hr),

Mr. sc. Ozren Hasan, Dr. sc. Martina Sparica Miko, Helena Cuéuzovié

IstraZivanje ukupnog dusika i organskog ugljika napravljene
se na arhiviranim uzorcima tala prikupljenim tijekom projekta
osnovne Geokemijske karte RH, za potrebe Agencije za zastitu
okolisa (AZO) sukladno potrebama izvjes¢ivanja prema Inter-
governmental Panel on Climate Change (IPCC) i UNFCCC za kal-
kulaciju zaliha organskog ugljika u tlima Republike Hrvatske.
AZO je odgovorna za prikupljanje podataka i provedbu poslo-
va izvje$c¢ivanja sa ciljem ispunjenja obveza Republike Hrvat-
ske za dostavom podataka sukladno Okvirnoj konvenciji UN-a
o promjeni klime - UNFCCC (NN-MU 2/1996) i Protokolu iz Kyo-

N (%)
=  0,0109-0,085
" 0095-0,137
& 0,137-0,187
" 0187-0240
= 0249.02328
* 0328-0,437

0,437 -0,580
= 05800810
" 0810-1,150
" 1150-2,210
Dubina 3 020 cm

Karta distribucije ukupnog dusika u analiziranim tlima RH.
Distribution map of total nitrogen in analysed soils of RH.

CROATIAN GEOLOGICAL SURVEY

The total nitrogen and total organic carbon of archived samples
collected during the project “The Basic geochemical map of the
Republic of Croatia” were investigated, meeting the demands of
the Croatian Environment Agency (AZO) in accordance with the
reporting requirements template Intergovernmental Panel on Clli-
mate Change (IPCC) and UNFCCC to calculate the reserves of or-
ganic carbon in the soils of the Republic of Croatia. AZO is res-
ponsible for data collection and implementing report activity
with the purpose of fulfilling commitments of the Republic of
Croatia concerning data delivery in conformity with the UN Fra-
mework Convention on climate change — UNFCCC (NN-MU
2/1996) and Kyoto Protocol (NN-MU 5/2007) in the report on the
inventory of greenhouse gas emissions on the territory of the Re-
public of Croatia (NIR).

Determination of the total nitrogen and total carbon was carried
out simultaneously using the dry combustion method in a Ther-
mo Flash 2000 Combustion NC Soil analyser according to
HRNISO 10694 (2004) and HRN 1SO 13878 (2004) protocols in the
geochemical laboratory of the Department of Mineral Resources
of HG-CGS in Zagreb. The results were corrected based on inor-
ganic carbon analyses. Corrections were made for 20% of the
samples containing measurable quantities of carbon. The obtai-
ned results were treated statistically using the program STATISTI-
CA 7. Because the dry combustion method is recommended in
all international publications as a more exact method for deter-
mining the total organic carbon in soil samples compared to the
methods of wet combustion, all samples were analysed additio-
nally according to the aforementioned HRN ISO protocols. The
total organic carbon determined in this way will be used in furt-
her reports according to the Intergovernmental Panel on Clima-
te Change (IPCC) and UNFCCC. For the purpose of this project, a
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ta (NN-MU 5/2007) u sklopu Izvjes¢a o inventaru staklenickih
plinova na podrucju Republike Hrvatske (NIR).

Odredivanje ukupnog ugljika i dusika provedeno je simulta-
no, metodom suhog spaljivanja na Thermo Flash 2000
Combustion NC Soil analizatoru, prema protokolima HRN
ISO 10694 (2004) i HRN ISO 13878 (2004) u Geokemijskom la-
boratoriju Zavoda za mineralne sirovine Hrvatskog geoloskog
instituta u Zagrebu. Rezultati su korigirani na temelju kemij-
skih analiza na anorganski ugljik, korekcija je napravljena za
20% uzoraka koji su sadrzavali mjerljive koli¢ine karbonata.
Dobiveni rezultati obradeni su statistickom analizom koriste-
¢i program STATISTICA 7. Bududi se u svim medunarodnim
publikacijama preporucuju suho spaljivanje kao tocnija me-
toda odradivanja organskog ugljika u tlima u odnosu na me-
tode mokrog spaljivanja, svi su uzorci ponovno analizirani u
sklopu ove studije prema navedenim HRN ISO protokolima.
Ovako odreden ukupni ugljik u tlima bit ¢e koriSten za daljnja
izvjeStavanja prema Intergovernmental Panel on Climate Chan-
ge (IPCC) i UNFCCC. Za potrebe ovog projekta ukupno je na-
pravljeno 2520 analiza uzoraka tla od kojih je 106 ponovljeno
i za kontrolu rezultata analiza. Analizirano je ukupno 152 uzor-
ka standarda. Utvrdeno je kako Sumska tla u RH sadrze pro-
sje¢nu zalihu ugljika od 84,76 t C/ha, a poljoprivredna tla
53,02 t C/ha. Koli¢ine dusika niske su u poljoprivrednim tlima
sjeverne Hrvatske u odnosu na tla razvijena na krsu, $to uka-
zuje na slabiju opskrbljenost dusikom i nepovoljan odnos C/N.
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Karta distribucije omjera C/N u tlima RH.
Distribution map of C/N ratio in analysed RH soils.
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Karta distribucije zaliha organskog ugljika u tlima RH.
Distribution map of TOC reserves in analysed RH soils.

total of 2,520 analyses of soil samples were carried out. 106 were
repeated for quality control. A total of 152 standard samples we-
re analysed. It was determined that the forest soils in RH contain
average reserves of 84.76 t C/ha of carbon, and agriculture soil
contains only 53.02 t C/ha. The quantities of nitrogen are low in
the agriculture soils of northern Croatia compared to soils deve-
loped on karst terrains, indicating a shorter supply of nitrogen
and unfavourable C/N ratio.
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Rudarsko-geoloska studija potencijala
| gospodarenja mineralnim sirovinama na podrucju
Primorsko-Goranske Zupanije

Mining-Geological Study of Potentiality
and Mineral Resources Management in the Area
of Primorsko-Goranska County

Autori teksta / Authors of the text: mr. sc. Boris KRUK (boris.kruk@hgi-cgs.hr), ieliko DEDIC, Ljiljana KRUK,
dr. sc. Slobodan MIKO, . sc. Zeljko KASTMULLER, Erli KOVACEVIC GALOVIC

Studija je definirala tzv.slobodni” prostor za istrazivanje i ek-
sploataciju mineralnih sirovina na kojemu prema zakonskim i
prostorno-planskim odredbama nema posebnih zahtjeva ko-
riStenja prostora. Sluzi kao podloga za izradu prostornog plana
Zupanije u dijelu koji se bavi gospodarenjem mineralnim siro-
vinama. ,Slobodni” prostori za istraZivanje i eksploataciju mi-
neralnih sirovina su prikazani kartografski s pripadajucim zo-
nama potencijalnosti M 1:100.000. Baze podataka za leZista,
eksploatacijska polja, pojave mineralnih sirovina te geoloske
karte i karte mineralne potencijalnosti oblikovane su u GIS pro-
jekt mineralnih sirovina Primorsko-goranske zupanije.

U Primorsko-goranskoj zupaniji se nalaze 34 eksploatacijska
polja, $toiznosi 5,82% eksploatacijskih polja u Republici Hrvat-
skoj. Tehnicko-gradevni kamen ima 28 eksploatacijskih polja,

Beavec.

CROATIAN GEOLOGICAL SURVEY

The so-called“free” space for investigation and exploitation of mi-
neral resources, for which, according to legal and spatial planning
regulations, the special requirements for land use are absent, was
defined in this study. The study serves as a base for drafting the
spatial plan of the county dealing with mineral resource mana-
gement."Free” spaces for investigation and exploitation of mine-
ral resources are represented graphically with associated zones
of potentiality, scale 1:100,000. Databases containing deposits,
exploitation fields and the occurrence of mineral resources are
organised in the form of a GIS project for the mineral resources
of Primorsko-Goranska County.

Primorsko-Goranska County includes 34 exploitation fields, whi-
chaccount for 5.82 % of all exploitation fields in Croatia. Technical
stone is present in 28 exploitation fields. Dimension stone in on-
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+ Karta nulte geoloske potencijalnosti mineralnih sirovina Primorsko-goranske Zupanije

A map of the total geological potential mineral resources of Primorsko-Goranska County
[,
SHE

arhitektonsko-gradevni kamen jedno polje, dok su gradevinski
pijesak i $ljunak zatupljeni na pet eksploatacijskih polja. Evi-
dentirano je 87 napustenih lezista tehni¢ko-gradevnog kame-
na, $ljunka i pijeska.

Od metala na podru¢ju Zupanije postoje pojave Zeljezne rude,
bakra, pojave i manja lezita boksita i cinabarita (Ziva), bez eko-

Fuzinski Benkovac.

4— Karta icene geolosk

ih sirovina Pril goranske Zupanije

A map of the limited geological potential mineral resources of Primorsko-Goranska County
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ly present in one field. Sand and gravel, as building commodities,
can be found in five exploitation fields. 87 abandoned deposits
of technical stone, sand and gravel are registered.

As far as metals are concerned, there are occurrences of iron and
copper ore as well as minor deposits and occurrences of bauxite
and cinnabar (mercury), which are not economically significant.
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Garica.

nomskog znacaja. Od energetskih mineralnih sirovina poten-
cijalnost ugljena ne postoji, a ugljikovodici su vec¢ u fazi istra-
Zivanja u istraznim prostorima Dinaridi 1 i Dinaridi 2.

Od nemetala geoloska (,nulta”) i ograni¢ena potencijalnost
utvrdena je za:

: - Potencijalnost (km?)
Vrsta mineralne sirovine ; »
geoloska ogranic¢ena

In the domain of energy mineral resources, coal is divested of any
potentiality whatsoever, whereas hydrocarbons are already being
explored in the research field Dinarides 1 and Dinarides 2.

For non-metallic mineral resources, the geological ("nil") and limi-
ted potentialities are determined as follows:

: Potentiality (km?)
Type of mineral resource . o
geological limited

tehnicko-gradevni kamen 2672,2 14875 technical stone 26722 14875
arhitektonsko-gradevni kamen 634,9 280,5 dimension stone 634.9 280.5
gradevni pijesak i Sljunak 1024 21,1 sand and gravel 1024 21.1
karbonatne sirovine za carbonate mineral resources for

industrijsku preradu 31365 16739 industrial processing processing preradu 3130 1673.9
mineralne sirovine za cementnu 1220 284 mineral resources for cement industry 122.0 28.4
industriju ! ’ :

- Barite 134 5.1
bant. — 134 21 peloids (medical mud) 36 3.6
peloidi (ljekovito blato) 36 36 total potentiality (%) 1000 36
ukupno potencijalnost (%) 100,0 52,36

CROATIAN GEOLOGICAL SURVEY
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|dentifikacija rizika i planiranje koriStenja zemljista
za ublazavanje nepogoda kod odrona zemlje i poplava
u Hrvatskoj

Project on Risk Identification and Land-Use Planning for
Disaster Mitigation of Landslides and Floods in Croatia
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Koordinator za HGI-CGS / Coordinator for HGI-CGS: Zeljko MIKLIN
zeljko.miklin@hgi-cgs.hr
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% Prikaz prostorne distribucije identificiranih klizista prema avionskim stereo fotografijama iz 1998. (preliminarni rezultati).

g Representation of spatial distribution of identified landslides according to aerial photographs from 1998 (preliminary results).
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Sudionici II. radionice u Rijeci.
Participants in Il workshop in Rijeka.

U protekle dvije godine u okviru Hrvatsko - Japanskog projek-
ta obavljena je vecina predradniji predvidenih projektom, in-
stalirana je vecina instrumenata na istraznim poligonima, te su
dobiveni instrumenti i softveri potrebni za analizu podataka.
Zavrsena je edukacija u Japanu za postdiplomante. Hrvatsko
rukovodstvo projekta upoznato je s aktivnostima koje japan-
ska strana provodi u Japanu.

U Rijeci je odrzana druga medunarodna radionica od 15.-17.
prosinca, 2011. U pripremi je i tre¢a medunarodna radionica
koja ¢e se odrZati u Zagrebu od 7.-9. oZujka, 2013,, s intencijom
da radionica postane prvi regionalni simpozij o klizistima u ja-
dransko-balkanskoj regiji.

Projekt je usao u zavrsnu fazu tako da su prvi rezultati vec vid-
ljivi. Pri kraju je izrada doktorskog rada asistenta L. Podolszkog.
Jedan od ciljeva doktorskog rada je razvoj metode za identifi-
kaciju klizista i procjenu relativne opasnosti od klizanja primje-
nom stereoskopske analize avionskih snimaka iz razli¢itih povi-
jesnih razdoblja i primjenom AHP metode prilagodene
specificnim inZenjerskogeoloskim uvjetima na istrazivanom
podrugju.

Znanstvena novakinja Martincevi¢ sudjeluje na projektu od
kraja 2010. i sada radi na mineraloskim analizama rendgen-
skim difraktometrom. Steceno poznavanje rada na XRD-u isko-
ristit ¢e se pri izradi doktorske disertacije.

CROATIAN GEOLOGICAL SURVEY

Over the last two years, within the framework of the Croatian-Ja-
panese project, the majority of anticipated pre-work has been
done: most of the instruments have been installed on research
polygons, and other instruments and software necessary for da-
ta analysis have been acquired. Educating of postgraduates in
Japan was completed, and the Croatian leadership for the project
was informed on the activity of the party in Japan.

The second international workshop was held in Rijeka over the
period between December 15" and 17" 2011. The third wor-
kshop, which will be held in Zagreb between March 7" and 9
2013, is being prepared and is to become the first regional sym-
posium on landslides in the Adriatic-Balkan region.

The project has entered the final phase, and the results are alre-
ady visible. The doctoral dissertation of assistant L. Podolszki is
almost completed. One of the goals of his thesis is to develop a
method of identification of landslides and assess relative landsli-
de risk using stereoscopic analysis of aerial photographs from va-
rious historical periods and the AHP method adjusted to specific
engineering-geological conditions in the investigated area.

Junior researcher J. Martincevi¢ has participated in the project
since the end of 2012 and is currently performing mineralogical
analyses using an X-ray diffractometer. The acquired knowledge
on RD will be utilised as she finalises her doctoral dissertation.
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Hidrogeoloska istrazivanja hrvatsko — slovenskih
prekograniénih vodonosnika (podrucje od V. Sneinika do

prisavske ravnice) - I. faza

Hydrogeological Investigations of Croatian — Slovenian
Transhoundary Aquifers (Area from V. Sneinik to Prisav-

ske Ravnice) — 1° Phase

Glavni istraziva¢ / Principal investigator: Miaden KUHTA
mladen.kuhta@hgi-cgs.hr

Projekt Hidrogeoloska istrazivanja hrvatsko - slovenskih pre-
kograni¢nih vodonosnika (podru¢je od V. Sneznika do prisav-
ske ravnice) - |. faza” Zavod za hidrogeologiju i inZe-

njersku geologiju napravio je s partnerom Geotehnickim
fakultetom Sveucilista u Zagrebu iz Varazdina. Narucitelj pro-
jekta su bile Hrvatske vode.

The project "Hydrogeological investigations of Croatian - Slove-
nian transboundary aquifers (area from Veliki Sneznik to Prisavske
Ravnice - | phase” was implemented by the Department of Hy-
drogeology and Engineering Geology in cooperation with its par-
tner, the Faculty of Geotechnical Engineering, University of Za-
greb, from Varazdin. The client of the project was Hrvatske Vode.

Izvor Plemenita$ kod
istoimenog zaselka.
The spring Plemenita$
near the village of the
same name.
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Izvor Krajnik
sjeveroisto¢no od
Zdihova.

The spring Krajnik
northeast of Zdihovo.

Kopnena granica izmedu Hrvatske i Slovenije duga je 668 km.
U pograni¢nom se podrucju nalaze vodonosnici pitkih voda
znacajnih za vodoopskrbu brojnih mjesta i gradova s obje stra-
ne granice. Zastita kakvoce podzemnih voda u prekograni¢nim
vodonosnicima moguca je samo na temelju sveobuhvatnih i
zajednickih istrazivanja u Hrvatskoj i u Sloveniji. Jedino takva
istrazivanja mogu doprinijeti boljem upravljanju vodnim re-
sursima i daljnjem odrzivom razvitku pogranicnih regija. Zna-
¢aj zajednickih istrazivanja prekogranicnih vodonosnika unu-
tar njihovih prirodnih, a ne administrativnih granica, prepoznat
je koncem devedesetih godina. Prve aktivnosti pokrenute su
2000. Do sada su provedene dvije faze istrazivanja prekogra-
ni¢nih vodonosnika na podruéju izmeduTré¢anskog i Kvarner-
skog zaljeva, a zavrsna lll. faza projekta planira se realizirati do
konca 2014. Kako bi se odrzao kontinuitet istrazivanja, ali ujed-
no i $to prije ispunilo obaveze koje proizlaze iz Okvirne direk-
tive o vodama EU, Hrvatske vode su pokrenule nastavak hidro-
geoloskih istraZivanja na podrucju hrvatsko - slovenske
granice, ovog puta na dijelu od Velikog Sneznika do prisavske
ravnice.

Osnovni cilj . faze istrazivanja navedenog podrudja je bio na-
¢initi hidrogeolosku bazu podataka kao podlogu za uskladenje
cjelina podzemne vode s obje strane drzavne granice, te izdvo-
jiti prekograni¢ne vodonosnike i naciniti plan njihovog detalj-
nog istrazivanja.

CROATIAN GEOLOGICAL SURVEY

The continental boundary between Croatia and Slovenia is 668
km long. Drinking water aquifers are found in the boundary area,
which are important to the water supply of numerous settle-
ments and cities on both sides of the frontier. Protection of the
quality of underground waters in transboundary aquifers is po-
ssible only if comprehensive and joint research in Croatia and
Slovenia is undertaken. Only these investigations can contribute
to better water resources management and further sustainable
development of transboundary regions. The importance of a jo-
int investigation of transboundary aquifers inside their natural,
not administrative, borders was recognised by the end of the ni-
neties. The first activity was initiated by 2000. Up to now, two sta-
ges of investigation have been implemented, which include the
transboundary aquifers in the areas of Trieste and the Kvarner
Bays, and a third stage is planned for implementation by the end
of 2014.To maintain the prolongation of research and simultane-
ously fulfill undertaken commitments from the EU Water Fra-
mework Directive as soon as possible, Hrvatske Vode has laun-
ched an extension of hydrogeological research in the area of the
Croatian-Slovenian boundary on the portion from the Veliki Snez-
nik to the Prisavska Ravnica.

The main goal of the |. stage in the investigation of the aforemen-
tioned area was to build a hydrogeological database as a fra-
mework for adjusting the water complexes on both sides of the
border and make a plan for their detailed investigation.
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Knjiznica Hrvatskog geoloskog instituta

Library of the HGI-CGS

Voditeljica knjiznice / Head of the Library: Tea FLUKSI, prof.
tel. (4385 1) 6160 786

fax. (+3851) 6144 718

e-mail: tfluksi@hgi-cgs.hr

Knjiznica i arhiv Hrvatskog geoloskog instituta u 2012. su go-
dini uredeni i dotjerani. Zidovi su svjeze prebojani, a parket je
obnovljen. Tu smo priliku iskoristili kako bismo i napravili novi
razmjestaj pa su neki komadi namjestaja izbaceni kako bi se
dobio veci prostor.

Dovr$eno je popisivanje i uredivanje doktorskih i magistarskih
radova pa ta zbirka sada broji preko 400 svezaka domacih i
stranih doktorskih disertacija i magistarskih radova koji su ko-
risnicima dostupni za posudbu i koristenje.

Ove je godine za knjiznicu nabavljeno 48 knjiga i preko 350
svesdcica casopisa. Knjige su uglavnom nabavljane kupnjomiili
dobivene na dar, a ¢asopisi kao zamjena za Geologiu Croaticu,
koja je i ove godine izdana u tri broja. Knjiznica je, naravno, ne-
ke traZene ¢lanke nasla i preko meduknjizni¢ne posudbe, $to
je vrlo ucinkovit nacin suradnje sa srodnim knjiznicama.

it Jose

paak hid
Lot M2
o
“m s

The library and archive of HGI-CGS were rearranged and polished
in 2012. The walls have been freshly painted and the parquet is
refurbished. We took the opportunity to redesign the layout. So-
me new pieces of furniture were purchased, and the space beca-
me larger.

The doctoral and bachelor theses were inventoried and edited.
They are currently available for lending and use.

This year, the library acquired 48 books and over 350 journal issu-
es. The books were mainly purchased or acquired as gifts, where-
as the journals were obtained in exchange for Geologia Croatica;
this year, three issues were published, as before. Of course, the li-
brary acquired some papers through the interlibrary exchange,
whichis a very efficient mode of cooperation with similar libraries.

HRVATSKI GEOLOSKI INSTITUT



Inanstveni ¢asopis Geologia Croatica
Scientific Journal Geologia Croatica

Tehnicki urednik / Technical editor: Dr. sc. Marija HORVAT
marija.horvat@hgi-cgs.hr

Geologia Croatica je znanstveni ¢asopis Hrvatskog geoloskog
instituta (HGI) i Hrvatskog geoloskog drustva (HGD) koji objav-
ljuje radove iz svih podru¢ja geoznanosti. Clanci su na engle-
skom jeziku i medunarodno recenzirani, a zaprimaju se elek-
tronski preko sustava OJS (Open Journal System). Sve
informacije o ¢asopisu mogu se dobiti na mreznoj stranici ¢a-
sopisa: www.geologia-croatica.hr

U 2012. godini redovito su tiskana tri sveska: 65/1, 65/2 i 65/3.
Na 446 stranica objavljeno je 30 znanstvenih radova i In Me-
moriam akademiku Stjepanu S¢avni¢aru (1923.-2011.).

0d djelatnika HGlI, njih sedamnaest su koautori na 8 original-
nih znanstvenih radova objavljenih u 2012.

Tiskan je i poseban broj 65/Suppl.1 posvecen 95. rodendanu
akademika, prof. dr. Milana Heraka. U ovom posebnom broju
otisnut je rad akademika Milana Heraka A generalized “southern”
review of the tectonogenetic relationships of the “Dinarides” and

CROATIAN GEOLOGICAL SURVEY

Geologia Croatica is a scientific journal of the Croatian Geological
Survey (HGI-CGS) and Croatian Geological Society (HGI) that pu-
blish papers from all fields of geoscience. Papers are published in
English; they undergo international peer review and are submi-
tted online through OJS (Open journal system). All information
on the journal can be obtained from the website of the journal:
www.geologia-croatica.hr

Three issues are regularly published; in 2012, they were 65/1,65/2
and 65/3. On 446 pages, 30 scientific works are published, inclu-
ding “In Memoriam” for academician Stjepan Sc¢avnicar (1923-
2011).

Seventeen employees of HG-CGS participated as coauthors on
8 original scientific papers published in 2012.

A special issue, 65/Suppl.1, was also published dedicated to the
birthday of academician Prof. Dr. Milan Herak. His paper A gene-
ralised “southern” review of the tectonogenetic relationships of
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"Alpides” i reprint dva njegova rada: Com-
parative study of some Triassic Dasyclada-
ceae in Yugoslavia (1965) i Tecto-genetic
approach to the classification of karst
terrains (1977). Uvodnu rije¢ napisali su

CODEN GERCES

Geologia Croatica

Journal of the Croatian
and the Croatian

N 10308

the “Dinarides” and “Alpides” is published
in this issue along with reprints of two ot-
her works: Compatrative study of some Tri-
assic Dasycladaceae in Yugoslavia (1965)
and Tecto-genetic approach to the classi-

Survey
Soclety

akademici prof. dr. Ivan Gusic i prof. dr. VOL. 65/Suppl. 1 fication of karst terrains (1977). A foreword
Mladen Juraci¢. Prof. dr. Zvonimir Herni- was written by academicians Prof. Dr. Ivan
tznapisao je osvrt o prvom udzbeniku iz Ay Gusi¢ and Prof. Dr. Mladen Juraci¢. Prof. Dr
inZenjerske geologije koji je napisao pro- = ‘g _' Zvonimir Hernitz wrote a review on the

fesor Herak 1957.

Broj 65/3 posvecen je najvecim dijelom
Medunarodnom projektu,International
geosciencies program (IGCP) Project
575 (2010-2015): "Pennsylvanian terre-

first textbook of engineering geology, wri-
tten in 1957 by Professor Herak.

Issue 65/3is, for its most part, dedicated to
the international project International ge-
osciences program (IGCP) Project 575

strial habitats and biotas in southea-

(2010-2015): "Pennsylvanian terrestrial ha-

stern Europe and northern Asia Minor
and their relation to tectonics and cli-
mate". Gosti urednici broja su bili prof. dr. Jasenka Sremac i Dr.
Christopher J. Cleal.

Casopis je u bazi Web of Science od 2009. Ove godine dobio
je i sluzbeni ¢imbenik utjecaja od Thomson Reutersa, koji
iznosi 0,575. SciMago Journal Rank - ¢imbenik utjecaja (SJR)
iznosio je 0,472 i unutar hrvatskih ¢asopisa iz geoznanosti
smo na 1. mjestu, a tre¢i od svih hrvatskih ¢asopisa indeksi-
ranih u Scopusu.

Casopis je kontinuirano indeksiran i u Geo Abstracts, GeoRef,
GeoArchive, Geotitles, Geobase, MINABS Online, BIOSIS, Zoo-
logical Abstracts, PASCAL, Petroleum Abstracts, Chemical
Abstracts, Current Geographical Abstracts i EBSCO Academic
Search Complete.

bitats and biotas in southeastern Europe
and northern Asia Minor and their relation
to tectonics and climate”. The guest editors of the issue were Prof.
Dr. Jasenka Sremac and Dr. Christopher J. Cleal.

Since 2009, the journal has been indexed in the base Web of
Science. This year it acquired an official impact factor from
Thomson Reuters, rating 0.575. The SciMago Journal Rank
-impact factor (SJR) amounted to 0.472. Simultaneously, we
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B.B8.003) i postupak i nazivlje za pojednostavljeni petrografski opis (HRN EN 932-3): 027/12

Belak Mirko: zvjestaj o ispitivanju: 005/12

Brki¢ Zeljka, Larva Ozren: Elaborat zona sanitarne zastite budu¢eg vodovoda Durdevac 2: 050/12

Brki¢ Zeljka, Miklin Zeljko: Studija utjecaja na okoli autoceste Zagreb-Sisak-¢vor Sv. Klara na Zagrebackoj obilaznici (dio inzenjerska
geologija i hidrogeologija): 046/12

Brki¢ Zeljka: Stru¢no misljenje o polozaju lokacije eksploatacijskog polja istraznog prostora "Poredje" unutar IIl zastitne zone crpilista
Nedelisce,: 059/12

Grizelj Anita: Izvjestaj o ispitivanju. Industrijski proizveden agregat (ljevacki pijesak). Postupak i nazivlje za pojednostavljeni petrografski
opis: 018/12

Grizelj Anita: Izvjestaj o ispitivanju. Industrijski proizveden agregat (ljevacki pijesak). Mineralni sastav uzoraka pijeska metodom rendgenske
difrakcije: 019/12

Grizelj Anita: [zvjestaj o ispitivanju. Mineralni sastav uzoraka pijeska metodom rendgenske difrakcije (XRD): 008/12

Grizelj Anita: [zvjestaj o ispitivanju. Postupak i nazivlje za pojednostavljeni petrografski opis: 009/12

Halami¢ Josip, Sorsa Ajka: Izvjeice o ispitivanju povriinskog dijela tla na teske metale (potencijalno toksi¢ne elemente) u dijelu tvornice
Herbos d.d. u Sisku: 020/12

Horvat Marija, Belak Mirko: Izvjestaj o ispitivanju. Ispitivanje mineralosko-petrografskog sastava: 063/12

Horvat Marija, Belak Mirko: Izvjestaj o ispitivanju. Kameni agregat. Ispitivanje mineralosko-petrografskog sastava (HRN B.B8.003): 029/12

Horvat Marija, Belak Mirko: Izvjestaj o ispitivanju. Tehnicko gradevni kamen i agregat. Ispitivanje mineralosko-petrografskog sastava (HRNB.
B8.003): 028/12

Horvat Marija, Belak Mirko: Izvjestaj o ispitivanju. Tehni¢ko-gradevni kamen i agregat. Ispitivanje mineralosko-petrografskog sastava (HRN
B.B8.003):030/12

Horvat Marija, Belak Mirko: Izvje3taj o ispitivanju. Tehnicko-gradevni kamen. Ispitivanje mineralosko-petrografskog sastava (HRN B.B8.003):
032/12

Kastmiiller Zeljko, Dedi¢ Zeljko: Elaborat o rezervama tehni¢ko-gradevnog kamena u istraznom prostoru "Mikolinac-JL" kod Pozege: 011/12

Kruk Boris, Dedi¢ Zeljko, Kruk Ljiljana, Miko Slobodan, Kastmiiller Zeljko, Kovacevi¢-Galovi¢ Erli: Rudarsko-geolo3ka studija potencijala i
gospodarenja mineralnim sirovinama na podru¢ju Primorsko-goranske zupanije: 049/12

Kruk Boris, Kruk Ljiljana: Elaborat o rezervama kremenog pijeska na eksploatacijskom polju "Novo Selo". Obnova rezervi: 031/12

Kuhta Mladen, Brki¢ Zeljka, Biondi¢ Ranko, Biondi¢ Bozidar: Hidrogeoloska istrazivanja hrvatsko-slovenskih prekograni¢nih vodonosnika.
Podru¢je od V. Sneznika do Prisavske ravnice. | faza: 061/12

Kuhta Mladen, Frangen Tihomir: Studija utjecaja na okoli$ zaobilaznice grada Zagreba. Geoloske, hidrogeoloske i inzenjerskogeoloske
znacajke: 012/12

Larva Ozren: Hidrogeoloske znacajke aluvijalnog kompleksa vodonosnika na Sirem podrucju Koprivnice: 017/12

Larva Ozren: PoZestina - nastavak vodoistraznih radova na zapadnom polju Pozega zbog pojave mangana na crpili$tu-monitoring: 037/12

Larva Ozren: Stru¢no misljenje o hidrogeoloskim odnosima na sirem podruéju Gotalovca i moguénostima zahvacanja podzemne vode za
punionicu vode Berta projekt - Aqua Viva: 051/12

Miklin Zeljko, Novosel Tomislav, Buri¢ Hrvoje: InZenjerskogeoloko i hidrogeolosko misljenje o mogu¢im akumulacijama, dovodnim i
odvodnim tunelima, te strojarnici na podrucju
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Miklin Zeljko: InZenjerskogeolosko misljenje o klizittu u Pojatnom, Vocarska 6 - Inzenjerskogeolosko vjestacenje: 006/12

Miklin Zeljko: Landslides in Zagreb urban area at southern slope of Medvednica Mt.: 035/12

Miklin Zeljko: Strate$ka strukturna busotina T-300. InZenjrskogeoloski istrazni radovi: 043/12

Miko Slobodan, Hasan Ozren, Bakra¢ Koraljka: Izvjesce o izvedenom istraznom budenju za potrebe Gradskog muzeja Vinkovci: 047/12

Miko Slobodan, Hasan Ozren, Sparica-Miko Martina, Cuéuzovi¢ Helena: Ukupni dusik i organski ugljik u tlima Republike Hrvatske: 053/12

Mirko Belak, Marija Horvat: Izvjestaj o ispitivanju. Ispitivanje mineralosko-petrografskog sastava: 064/12

Miron Kovacic: Stru¢no misljenje o strukturno-istraznoj busotini na podrucju grada Pakraca: 033/12

Navratil DraZen: Sanacija usjeka Zeljeznicke pruge R102 od odrona kamena: 014/12

Navratil Drazen: Stru¢no misljenje o stanju kamenoloma "Perun": 042/12

Novosel Tomislav, Miklin Zeljko, Kuhta Mladen: Idejni projekt Nove zagrebacke obilaznice. Dionica: Horvati-lvani¢ Grad. Inzenjerskogeoloski
i hidrogeoloski istrazni radovi M 1: 5000": 039/12

Prtoljan BozZo: Geoloska studija Konavle. Geological study Konavle, South Adriatic on shore: 062/12

Stroj Andrej, Markovic¢ Tamara, Kuhta Mladen: Udbina - Zone sanitarne zastite izvora Kraljevac i Bukovac: 058/12

Stroj Andrej: Vransko jezero. Hidrogeolo3ka istraZivanja: 013/12

Terzi¢ Josip, Frangen Tihomir: Geoloske i hidrogeoloske podloge za potrebe izrade Studije utjecaja na okolis na razini idejnog projekta
podrugja trase brze ceste od ¢vora Nikolac do spoja na D8 (ukljucivo most preko Neretve): 034/12

Terzi¢ Josip, Frangen Tihomir: Hidrogeoloski istrazni radovi s izradom elaborata za prijedlog zona sanitarne zastite i moguce povecanje
crpnih koli¢ina vode za crpiliSta: 052/12

Terzi¢ Josip, Frangen Tihomir: Studija o utjecaju zahvata na okolis. Obilaznica Drnisa. Geoloski, hidrogeoloski i inZzenjerskogeoloski radovi:
001/12

Terzic¢ Josip, Lukac-Reberski Jasmina: Hidrogeoloski sustav Bokanjac-Poli¢nik. Reinterpretacija dosada3njih istraZivanja: 054/12

Urumovi¢ Kosta: Izvjesce o hidrogeoloskom nadzoru nad izvedbom istrazno pijezometarskih busotina na crpilistu Ravnik: 002/12

zapadne Medvednice: 055/12
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INES GALOVIC

. ingalovic@hgi-cgs.hr
+38516160 723
Datum obrane disertacije: 14.01.2010.
Naslov disertacije: SARMATSKI RAZVOJI JUGOZAPADNOG DIJE-
LA PARATETISA NA TEMELJU VAPNENACKOG NANOPLANKTO-
NA, SILIKOFLAGELATA | DIJATOMEJA
Fakultet: Naravoslovnotehniska fakulteta, Univerza
v Ljubljani
Mentor: prof. dr. Jernej Pavsic i doc. dr. Aleksandar Horvat
Zavod: Zavod za geologiju
Projekt: Osnovna geoloska karta 1:50.000

Proucavane naslage istrazene su u jugozapadnom dijelu sje-
verozapadne Hrvatske gdje su obradena 2 geoloska stupa, 17
s podru¢ja sjeverne Hrvatske, a 1 iz Be¢kog bazena. Odredeno
je oko 420 autohtonih rodova i vrsta, od ¢ega 9 kokolita i 18
dijatomeja s 1 varijetetom, koji dosad nisu zabiljezeni u Hrvat-
skoj. Kraj badena zahvacen je globalnom regresijom, a sam
prijelaz baden/sarmat i regionalnom tektonikom, to je zabi-
liezeno u monoflornim razvojima vapnenackog nanoplankto-
na u plitkovodnim marinskim sredinama. Taj dogadaj pripada
NN6 zoni vapnenackog nanoplanktona. Istovremeno u du-
bljim marinskim predjelima dolazi do u¢estalosti Coccolithus
pelagicus i Calcidiscus pateacus vrsta $to upucuje na zahlade-
nje. Prva marinska transgresija u Paratetisu zabiljeZena je prije

ingalovic@hgi-cgs.hr

+38516160723

Date of defence of the doctoral dissertation: January 14 2010
Title of dissertation: MIDDLE MIOCENE (SARMATIAN) CALCAREOQUS
NANNOPLANKTON, SILICOFLAGELLATES AND DIATOMS OF THE
SOUTHWESTERN PART OF THE PARATETHYS

Faculty: Faculty of Natural Sciences and Engineering, University of
Ljubljana, Slovenia

Mentor: Prof. Jernej Pavsi¢ and Assistant Prof. Aleksandar Horvat
Department: Department of Geology

Project: Basic geological map 1:50,000

The investigated sedimentary rocks are in the southwestern re-
gion of Croatia. In that area, two geological columns were studi-
ed, while 17 are from north Croatia, and a single column is from
the Vienna Basin. Approximately 420 autochthonous genera and
species were determined, of which 9 are coccolites, and 18 are
diatoms, with a single variety having never been previously regi-
stered in Croatia. The end of the Badenian era was affected by
global regression, while Badenian/Sarmatian transition itself was
additionally affected by regional tectonics, which is recorded in
the monofloral developments of limestone plankton in the
shallow marine environments. This transition event belongs to
NN6 zone of limestone plankton. Simultaneously, in deeper ma-
rine environments, the frequency of Coccolithus pelagicus and
Calcidiscus pateacus is higher, indicating the pre-
sence of cooling processes. The first marine tran-
sgression in Paratethys was recorded 12.5 Ma ago
with a maximum in the Vienna Basin. Both of the
diatom zones of the central and eastern Paratet-
hys were determined, as well as in the investiga-
ted area, thus indicating the connection of the
marine environments. The next marine transgre-
ssion was observed in the middle of the Sarmati-
an (NN7-NN7/NN8 zone) in the areas of \Mt. Sa-
moborsko Gorje. During that period, the
connections with the Mediterranean, Indic and
Atlantic waters still existed, and these connecti-
ons are observed on Mt.Medvednica and Mt. Sa-
moborsko Gorje based on the silicoflagellates
and diatoms that characterise the developments
in the so-called upwelling zone. The Silicoflage-
llate Distephanopsis slavnicii-Distephanopsis so-
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~ 12,5 Ma, ¢iji max. je odreden u Beckom bazenu. Obje dijato-
mejske zone centralnog i isto¢nog Paratetisa odredene su i na
istrazivanom podrucju Sto ukazuje na povezanost marinskih
prostora. Sljede¢a marinska transgresija zapaZena je sredinom
sarmata (NN7-NN7/NN8 zoni) u podru¢ju Samoborskog gorja.
U to vrijeme veze s Mediteranom, Indikom i Atlantikom su po-
stojale i uocene su na Medvednici i Samoborskom gorju na te-
melju silikoflagelata i dijatomeja, koje karakteriziraju razvoje u
tzv. upwelling zoni. Odredena je silikoflagelatna Distephanop-
sis slavnicii-Distephanopsis soljanii i dijatomejska zona Anau-
lus simplex-Coscinodiscus doljensis. Tijekom gornjeg sarmata
(NN8 zona) na Medvednici dolazi do prekida veza s ostalim ma-
rinskim prostorima, dok je u podrucju Samoborskog gorjai Krn-
dije zapazeno njihovo osciliranje, $to je posljedica tektonskih
pokreta. Daljnjim opli¢avanjem i ve¢im utjecajem kopna, dola-
zi do drasti¢nog pada broja rodova i vrsta, iji razvoji poprima-
jumonoflorni karakter. Granica sarmat/panon je postavljena na
11,1 Ma na temelju paleomagnetskih mjerenja u Nasicama. Na
temelju kokolita, pocetak panona bi mogao pripadati poluza-
tvorenom stratificiranom marinskom prostoru, koji je jo$ uvijek
imao povremenu vezu s Mediteranom ili je sezonski dolazilo do
utjecaja toplije marinske struje u priobalno jezero.

ANDREJ STROJ

ljanii and diatom Anaulus simplex-Coscinodiscus doljensis zones
were determined. During the Late Sarmatian (NN8 zone) period,
Mt. Medvednica was isolated from other marine environments,
while inthe area of Samoborsko Gorje, the oscillations of the Krn-
dija Mountains were observed, which resulted from tectonic mo-
vements. Further shallowing and extension of the land have ca-
used drastic reduction in the number of genera and species, the
developments of which assumed monofloral character. The Sar-
matian/Pannonian border is set at 11.1 Ma based on palaeoma-
gnetic measurements in NaSice. Based on coccolite, the be-
ginning of the Pannonian border could pertain to a semi-closed
stratified marine environment, which either still held ephemeral
connections with the Mediterranean or was still experienced a
seasonally effective ingress of warmer marine currents into the
inshore lake.

. andrej.stroj@hgi-cgs.hr
+385917524316
Datum rodenja: 20.09.1975.
Datum obrane disertacije: 07.10.2010.
Naslov disertacije: PODZEMNITOKOVI U ZALEDU KRSKIH PRIO-
BALNIH IZVORA NA PODRUCJU VELEBITSKOG KANALA
Fakultet: Rudarsko-geolosko-naftni fakultet, Sveuciliste u Za-
grebu
Mentor: prof. dr. Kosta Urumovic¢
Zavod: Zavod za hidrogeologiju i inzenjersku geologiju
Projekt: Osnovna hidrogeoloska karta

Podrugje izviranja podzemnih tokova nizvodno od ponora ri-
jeka Like i Gacke proteZe se priobaljem Velebitskog kanala od
izvorista Novljanska Zrnovnica na sjeveru do Karlobaga na ju-
gu. Slijev priobalnih izvora ovog podrugja gotovo je u potpu-
nostiizgraden od okrsenih karbonatnih stijena. Hidrogeoloske
funkcije pojedinih dijelova kr$kog sustava odredene su inter-
pretacijom litoloskih, strukturnih i geomorfoloskih znacajki te-
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andrejstroj@hgi-cgs.hr

+38591 7524 316

Date of birth: September 20th 1975

Date of defence of the doctoral dissertation: October 7th 2010
Title of dissertation: UNDERGROUND WATER FLOWS IN THE HIN-
TERLAND OF THE VELEBIT CHANNEL COASTAL KARST SPRINGS
Faculty: Faculty of Mining, Geology and Qil Engineering, Univer-
sity of Zagreb

Mentor: Prof. Kosta Urumovi¢

Department: Department of hydrogeology and engineering geology
Project: Basic hydrogeological map

The area of underground waters flowing to the surface down-
stream of the sinkholes of the Lika and Gacka Rivers extends
along the coastline of the Velebit channel. The area is spread from
the spring of Novljanska Zmovnica on the north to Karlobag on
the south. The catchment of coast springs of this area is almost
entirely built of arstified carbonate rocks. The hydrogeological
functions of some portions of the karst system are defined by in-
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rena, te rezultata speleoloskih istraziva-
nja. Na temelju analize satelitskih
snimaka na razmatranom podrucju pri-
obalja prepoznate su glavne zone izvi-
ranja podzemne vode, od kojih su naj-
znacajnije Novljanska Zrnovnica, Sire
podrugje Jurjevske Zrnovnice, te po-
dru¢je juzno od Jablanca. Analizom po-
dataka opaZanja razine, temperature i
elektroliticke vodljivosti podzemne vo-
de utvrdene su znacajne razlike u uvje-
tima istjecanja i strukturi vodonosnika
na podrucju pojedinih priobalnih izvo-
ra. Procesi napredovanja okrsavanja od
mora prema uzvodnim dijelovima su-
stava, uz utjecaj aktivnih rasjednih zo-
na ocituju se pojavama zona naglog
pada razine vode u podzemlju. Vadozni tokovi i preljevi u
krskim kanalima uzrokuju njihovu hidrauli¢ku razdvojenost,
$to omogucuje razli¢ite smjerove tecenja unutar pojedinih di-
jelova sustava.

JASMINA LUKAC REBERSKI

terpretation of the lithological, structural
and geomorphological features of the
terrain, as well as interpretation of the re-
sults of speleological investigations. The
primary zones of outflows of the under-
ground water were recognised by anal-
ysing the satellite photographs of the
considered area. The most important of
these are Novljanska Zmovnica, the bro-
ader area of Jurjevska Zrnovnica and the
area south of Jablanac. Analysis of the da-
ta obtained by observing the water level,
temperature and electric conductivity of
the underground water yielded conside-
rable variations in the outflow conditions
and the structure of the aquifers in the
area of certain coastal springs. The proce-
sses of advancing karstification from the sea toward the upstream
potions of the system together with the impact of active fault zo-
nes manifest themselves as the zones of abrupt drops of water
level in the underground. Vadose flows and overflows in the karst
channels caused their hydraulic separation, allowing various di-
rections of flow inside individual parts of the system.

. jlukac@hgi-cgs.hr
+38516160812
Datum rodenja: 25.10.1973.
Datum obrane disertacije: 22.07.2011.
Naslov disertacije: ODREDIVANJE PODSLJEVOVA IZVORISTARI-
JEKE GACKE NA OSNOVI HIDROGEOLOSKIH POKAZATELJA
Fakultet: Rudarsko-geolosko-naftni fakultet, Sveuciliste u Za-
grebu
Mentor: prof. dr. Zoran Nakic i dr. sc. Tamara Markovi¢
Zavod: Zavod za hidrogeologiju i inZzenjersku geologiju
Projekt: Osnovna hidrogeolodka karta

Slijev izvorista rijeke Gacke smjesten je unutar dinaridskog kr-
$a. Rezultati dosadasnjih hidrogeoloskih i hidroloskih istrazi-
vanja ukazali su kako se slijev izvoriSta Gacke moze podijeliti
na podsljevove, iz ¢ega je proizasla temeljna hipoteza rada: sli-
jev izvorista rijeke Gacke sastoji se od tri podslijeva koji pripa-
daju trima glavnim izvorima rijeke Gacke (Tonkovi¢, Majerovo

jlukac@hgi-cgs.hr

+38516160812

Date of birth: October 25t 1973

Date of defence of the doctoral dissertation: July 22 2011

Title of dissertation: DEFINITION OF THE SUBCATCHMENT AREAS OF THE
GACKA SPRINGS ON THE BASIS OF HYDROGEOLOGICAL PARAMETERS
Faculty: Faculty of Mining, Geology and Qil Engineering, University
of Zagreb

Mentor: Prof. Zoran Naki¢ and Dr. Sc. Tamara Markovi¢
Department: Department of hydrogeology and engineering geology
Project: Basic hydrogeological map

The catchment area of the Gacka River is situated in the Dinaric
karst. The results of former hydrogeological and hydrological in-
vestigations indicated the possibility of the division of the Gacka
catchment area into subcatchments, which resulted in the fun-
damental hypothesis of this work: the catchment area of the Gac-
ka River consists of three subcatchments that belong to the three
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vreloi Pecina). U okviru ovoga ra-
da napravljena je interpretacija
klimatoloskih, litostratigrafskih,
strukturnih i geomorfoloskih zna-
Cajki terena; analiza i interpretaci-
jarezultata svih dosad obavljenih
trasiranja podzemnih tokova na
istrazivanom podrucju; usposta-
va opazanja razina, temperatura i
elektroliticke vodljivosti podze-
mne vode na podrugju Cetiri izvo-
ra; analiza recesijskih dijelova hi-
drograma ,matching strip” metodom; statisticka analiza
vremenskih serija opazanih podataka metodama autokorela-
cije i kroskorelacije; statisticka multivarijatna analiza hidroke-
mijskih pokazatelja pomocu programskog paketa STATISTICA
6.0; geokemijsko modeliranje hidrokemijskih pokazatelja ko-
ristenjem kompjutorskih programa NETPATH i LUMPED. Na te-
melju interpretacije prikupljenih podataka i primijenjenih me-
todaistrazivanja potvrdena je hipoteza ovog rada, prema kojoj
se slijev izvorista rijeke Gacke sastoji od tri podslijeva: podslijev
Majerovog vrela, podslijev izvora Tonkovic¢ i Klanac te podslijev
izvora Pecina.

Podsljevovi izvora rijeke Gacke. 1-podsljevovi: A Majerovo
Vrilo, B Tonkovica vrilo i Klanac, C izvor pecina, 2-zajednicki
dijelovi susjednih sljevova, 3-izvori, 4-pretpostavljeni
smjerovi strujanja podzemne vode, 5-podzemna razvodnica
izvora Gacke, 6-priblizne razvodnice zajednickih sljevova.

Subcatchment areas of the River Gacka spring. 1-subcatchment
areas: A Majerovo Vrilo, B Tonkovica Vrilo and Klanac springs, C
Pecina spring, 2-common parts of the adjacent catchment
areas, 3-springs, 4-inferred directions of the groundwater flow,
5-underground divide of the Gacka spring, 6-approximate
divides of the common catchment areas.

CROATIAN GEOLOGICAL SURVEY
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main springs of the of the Gacka River (Tonkovi¢, Ma-
jerovo Vrilo and Pecina). In this work, an interpretation
was developed of the climatological, lithostratigrap-
hic, structural and geomorphological features of the
terrain. This interpretation was accompanied by an
analysis and interpretation of the results of all previo-
us tracing of the groundwater flows in the investiga-
ted area; observations of the water levels, temperatu-
res and electric conductivity in the area of four
springs were launched; the recession parts of the hy-
drograms were analysed by the “matching strip”met-
hod; and a statistical analysis was performed of the
time series of the observed data using the methods
of autocorrelation and cross-correlation. The statistical multivari-
ate analysis of hydrochemical parameters was performed using
the STATISTICA 6.0 software, and geochemical modelling of the
hydrochemical parameters was performed using NETPATH and
LUMPED software packages. Based on the interpretation of the
gathered data and the applied methods of the investigations, the
hypothesis of this work was confirmed according to which cat-
chment area of the Gacka River is composed of the three subcat-
chments: the subcatchment of the Majerovo Vrilo spring, the su-
bcatchments of the Tonkovi¢ and Klanac springs and the
subcatchment of the Pecina spring.

Gacka

J_&cm's SPRINGS SUBCATCHMENFHEEAS
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s
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Naslov disertacije: STATISTICKI MODEL OSNOVNIH GEOMETRIJ-
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Predmet istrazivanja doktorske
disertacije su prostorna orijenta-
cijairazmak diskontinuiteta u sti-
jenskoj masi koji uz postojanost
predstavljaju dvije osnovne, od-
nosno glavne geometrijske zna-
¢ajke mreze diskontinuiteta. U
disertaciji su obradene metode
snimanja i kvantitativnog opisi-
vanja ovih dviju znacajki diskon-
tinuiteta radi boljeg razumijeva-
nja i kvantificiranja njihovog utjecaja na ponasanje stijenske
mase. Istrazivanja su provedena u mezozojskim vapnenackim
naslagama Cetiriju istarskih kamenoloma: Kirmenjak, Kirmenjak
V, Kanfanar i Krizarovica.

U svrhu kvantificiranja mreze diskontinuiteta na objektivan,
odnosno nepristran, nacin koristene su standardne metode
mjerenja i beskontaktna metoda mjerenja sustavom Shape-
MatriX3D, zatim metode odvajanja setova diskontinuiteta po-
mocu konturnih dijagrama i metoda grupiranja (eng. fuzzy k-
means clustering), te statisticke analize orijentacija i normalnih
razmaka izdvojenih setova diskontinuiteta.

Rezultati disertacije ukazuju na znacajan doprinos primjene
opisanih metoda mjerenja i statisticke analize osnovnih geo-
metrijskih znacajki diskontinuiteta kod definiranja stohastic-
kog 3D modela mreze diskontinuiteta. Takav model omoguca-
va pouzdanije definiranje veli¢ine i oblika jedini¢nog bloka u
stijenskoj masi, Sto je od velike vaznosti u raznim podrucjima
primjene geoloskog inZenjerstva i neposredno utjece na sma-
njenje rizika prilikom geotehnickih zahvata u stijenskoj masi.
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This doctoral dissertation involved the investigation of the spati-
al orientation and interval between discontinuities in the rock
mass in Mesozoic carbonate rocks, which, in addition to the sta-
bility, represent the two major geometric characteristics of the
discontinuity network. Two methods are elaborated in the disser-
tation of recording and providing a quantitative description of
these two characteristics to better understand and quantify the-
ir impact on the rock mass behaviour. The investigations were
performed in the Mesozoic limestone rocks of the four Istrian qu-
arries: Kirmenjak, Kirmenjak V, Kanfanar and KriZarovica.

To quantify the discontinuity of the network objectively, the stan-
dard methods of measurement and the non-contact method of
measurement by the system ShapeMatriX3D were utilised, as we-
Il as methods of separation of the sets of discontinuities by the
contour diagrams, methods of grouping (fuzzy k-means cluste-
ring) and statistical analyses of orientation and normal spacing of
the separate discontinuity sets.

The results presented in the dissertation represent a significant
contribution to the application of the described measurement
methods and the statistical analysis of the elementary geometri-
cal features of the discontinuities in defining the stochastic 3D
model of the discontinuity network. Such a model enables more
reliable definition of the size and shape of the unit block in the
rock mass, which is indispensable in various fields of applied ge-
ological engineering and directly influences the reduction of risk
during geotechnical interventions in the rock mass.
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Pleistocenski praporni profili su izvrsni fosilni zapisi paleokli-
matskih promjena te ih je nuzno proucavati koriste¢i raznu me-
todologiju u svrhu $to detaljnije interpretacije i rekonstrukcije.
Medutim, da bi se razumjeli dobiveni rezultati i da bi se takav
multidisciplinaran pristup mogao interpretirati, nuzno je posta-
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Pleistocene loess profiles are excellent fossil records of palaeocli-
matic changes, which is why these profiles should be studied
using diverse methodology with the purpose of further interpre-
tation and reconstruction. However, to understand the obtained
data and operate with such a multidisciplinary approach, a deta-
iled geochronological model must be established. In general, two
types of terrain covered with loess can be distinguished in Croa-
tia: the north Adriatic area related to the Po River and its tributa-
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viti detaljan geokronolodki okvir.
Opcenito, u Hrvatskoj se mogu ra-
zlikovati dva podru¢ja zastupljena
praporom; podrucje sjevernog Ja-
drana vezano uz rijeku Po i njene
pritoke te podrucje isto¢ne Hrvat-
ske uz rijeku Dunav i pritoke. Za
istrazivanje u svrhu izrade disertaci-
je odabrani su najreprezentativniji
profili, oni s otoka Suska i Gorjano-
vicev praporni profil u Vukovaru. Pri-
mjenom metode infracrvene stimulirane luminescencije (IRSL),
metode koja je uspjesna pri datiranju kvartarnih eolskih sedi-
menta, prezentiran je geokronoloski okvir istrazivanih profila.
Rezultati nam govore kako je na Susku sacuvan vrlo detaljan
zapis paleoklimatskih promjena vezanih uz zadniji glacijal (OIS5
i vierojatno OIS6 ili stariji) jedinstven u ovom podru¢ju. Gotrja-
novicev praporni profil se moze korelirati s predzadnjim glaci-
jalom-zadnjim interglacijalom-zadnjim glacijalom (OIS6-2).

RADOVAN AVANIC

ries and the area of north Croatia along the Danube River and its
tributaries. For the purpose of this dissertation, the most repre-
sentative profiles were selected for investigation, including those
from the Susak Island and the Gorjanovi¢'s loess profile in Vuko-
var. By use of infrared stimulated luminescence (IRSL), the method
that is successful in the dating of Quaternary Aeolian sediments,
the geochronological framework of the explored profiles is pre-
sented in this work. The results indicate that Susak Island has a
notably detailed preserved record of the palaeoclimatic changes
associated with the last glacial period (OIS5 and most likely OIS6
or older), which is unique in this area. Gorjanovic's loess profile
can be correlated with the penultimate glacial-last interglacial-
last glacial period (O1S6-2).
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U disertaciji su prikazani rezultati multidisciplinarnog geolos-
kog istrazivanja kojim su obuhvacene naslage donjeg miocena
na podrucju sjeverozapadne Hrvatske.
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This dissertation presents the results of a multidisciplinary geolo-
gical exploration that covers the sedimentary rock of the Lower
Miocene in the territory of northwest Croatia.
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Detaljnom analizom interpretirani su facijesi na pojedina¢nim
izdancima i geoloskim stupovima. Prvi put je odredivana starost
naslaga K-Ar metodom na zrnima glaukonita separiranim iz se-
dimenata. Opisano je 17 razlicitih facijesa koji predstavljaju plit-
kovodne marinske, posebice plimske, okolise te deltne talozne
sustave i pojave vulkanske aktivnosti. Facijesi su svrstani u lito-
stratigrafske ¢lanove i formacije. Izradom geoloske karte objas-
njeni sumedusobni odnosi litostratigrafskih jedinica. Konstruk-
cijom geoloskih profila, repernih geoloskih stupova, modela
sedimentacije i paleogeografskih karata objasnjena je povijest
taloznog prostora, rekonstruirana paleogeografija i utjecaj tek-
tonike na sedimentaciju. Izrazena tektonika i rotacije struktur-
nih blokova dokumentirane su rezultatima paleomagnetskih
mjerenja.

U radu je istaknuta znacajna usporedba istrazivanog dijela ba-
zena Hrvatskog zagorja s drugim dijelovima prostora Panon-
skog bazena, pokazujuci sli¢nosti u vecini predjela donjomio-
censkog jedinstvenog morskog prostora.

CROATIAN GEOLOGICAL SURVEY

Kosa slojevitost tipa,,riblje kosti”i muljne prevlake u glaukonitnim
pjescenjacima Macelj formacije lokaliteta Osredecki (Strahinscica).

Tilted layering of the fishbone”type and mud coatings in glauconite
sandstones of the Macelj formation on the Osredecki locality (Strahinscica).

Through a detailed analysis, the facies were interpreted from the
individual outcrops and geological columns. The age of the sedi-
mentary rocks was determined for the first time by the K-Ar met-
hod on the grains of galuconite separated from the rock. A total
of 17 various facies, representing shallow-water marine envi-
ronments (especially tidal), deltaic sedimentary systems and vol-
canic occurrences, are described. The facies are classified in the
lithostratigraphic members and formations. A geological map
was used to explain the interrelations of the lithostratigraphic
units. The history of the depositional environment, palaeogeo-
graphy and tectonic influence on sedimentation are explained
by construction of the geological profiles, index geological co-
lumns, models of sedimentation and palaesogeographic maps.
The marked tectonics and rotation of the structural rocks are do-
cumented by the results of the palaeomagnetic measurements.

In this work, a comparison of the explored portion of the Croati-
an Zagorje Basin was emphasised, due to the similarity observed
in most parts of the unique Lower Miocene marine environment.
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Prapor je sediment nastao ta-
loZzenjem cestica silta eolskim
transportom. Zbog svojih ka-
rakteristika predstavlja kvali-
tetan zapis klimatskih pro-
mjena u kasnom pleistocenu.
Najdeblji profili prapora u Re-
publici Hrvatskoj nalaze se u
regiji Baranja. Odabrana su
Cetiri izdanka koji ¢ine dva
profila prapora. Analizom se-
dimentoloskih karakteristika
prapora i odredbom specific-
nih zajednica malakofaune
utvrdeno je izvorisno podrué-
je prapora, nacin transporta
zrnassilta te intenzitet utjecaja
paleoklimatskih promjena na
malakofaunu. Napravljene su
granulometrijska, kalcimetrijska, modalna, magnetometrijska
analiza i snimljene su fotografije zrna kvarca elektronskim mi-
kroskopom. Odredene su specificne zajednice malakofaune, a
analizom stabilnih izotopa kisika i ugljika na ku¢icama mala-
kofaune kvantificirani su podatci o paleoklimatskim promje-
nama. Modalne analize pokazuju da je izvorisno podrucje za
naslage prapora u Baranji prostor Alpa te manjim dijelom za-
padnih Karpata. Teksture vidljive na povrsinama zrna ukazuju
na razlicite nacine transporta kvarcnih zrna, a uklju¢uju glaci-
jalni transport, transport vodenim tokovima i eolski transport.
Eolski transport je proksimalnog karaktera. Prapor Banskog br-
da moze se podijeliti na tipi¢ni prapor, padinski prapor i leso-
liki sediment. U oba profila prapora utvrdeno je pet hladno-
dobnih, karakteristi¢nih malakofauna. Prevladavaju termofilne
i mezofilne vrste s manjim udjelom kriofilnih vrsta. Dominira
Helicopsis striata fauna. Stabilni izotopi kisika pokazuju da je
prosjecna temperatura ljetnih mjeseci na podru¢ju Baranje va-
rirala 14,44 °C u periodu kasnog pleistocena i klima je bila znat-
no hladnija nego danas. Vrijednosti stabilnih izotopa ugljika
odreduju vrstu prehrane malakofaune i posredno ukazuju na
pretezno vlaznu klimu.

CROATIAN GEOLOGICAL SURVEY

Loess is sediment formed by
the deposition of silt particles
during Aeolian transport. Due
to the characteristics of loess,
it presents an excellent record
of the climate changes in the
Late Pleistocene period. The
thickest loess profile in Croatia
is observed in the Baranja re-
gion. Four outcrops forming
two loess profiles were selec-
ted for analysis. By the analysis
of the sedimentological cha-
racteristics of loess and by de-
termination of the specific co-
mmunities of microfauna, the
source area of loess, the mode
of transport of silt particles,
and intensity of palaeoclima-
tic changes that affected microfauna were defined. Towards this
purpose, granulometric, calcimetric, modal and magnetometric
analyses were performed, and the quartz grains were screened
using an electronic microscope. Specific communities of mala-
cofauna were determined, and the analysis of a stable isotope of
oxygen and carbon on the malacofauna shells was used to qu-
antify the data on the palaeoclimatic changes. Modal analyses
demonstrate that the source areas of the loess deposits in Bara-
nja is the Alpine area and to a lesser extent the area of the west
Carpathians. The textures visible on the quartz grain surfaces in-
dicate the various modes of their transport, which include glaci-
al, stream and Aeolian transportation. Aeolian transportation is
proximal in character. The loess of the Bansko Brdo can be divi-
ded into typical loess, slope loess and loess-like sediment. In both
profiles, five cool period characteristic malacofaunas were deter-
mined. Thermophile and mesophile species are prevalent with a
lesser quantity of the cryophile species. Helicopsis striata fauna
dominates. Stable oxygen isotopes indicate that the average tem-
perature of the late summer months on the territory of Baranja
varied by 14.44 °C in the period of the Late Pleistocene, and the
climate was considerably cooler than today. The values of stable
carbon isotopes define the type of food for malacofauna and in-
directly indicate a prevalently humid climate.
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Predmet doktorske disertacije su
ogoline koje na podrugju sredis-
nje Istre predstavljaju izolirane
reljefne jedinice. One nastaju u
nepostojanom flisnom kom-
pleksu na kojemu se razvija vrlo
erozivni povrsinski tok vode.
Ogoline uglavnom obiljezava vi-
sok godi$nji iznos denudacije i
vrlo zamr3en splet egzogenih
procesa. Istrazivanja prezentira-
na u ovom radu su imala za cilj
odredivanje najvaznijih cimbenika nastanka ogolina, te odre-
divanje prosje¢nog godisnjeg iznosa denudacije na njima. Do-
stizanje navedenih glavnih ciljeva uvjetovalo je podjelu istra-
Zivanja na razinu uzorka, izdanka i regije (slijeva). Utvrdeno je
da se godisnji iznos denudacije na ogolinama kre¢e od 1 do 4
cm, a kao najvazniji ¢imbenik nastanka ogolina istaknuta je
pojava koncentriranog povrsinskog toka vode u podnozju str-
mih padina. Takoder je utvrdeno da udio povrsine ogolina u
ukupnoj povrsini terena €ini 2 %.

Znanstveni doprinos doktorske disertacije postignut je u vidu
zoniranja istrazivanog podru¢ja s obzirom na podloznost for-
miranju ogolina i pojacanu denudaciju, kvantificiranja iznosa
denudacije nafliSnim i laporovitim ogolinama, definiranja naj-
vaznijih parametara koji utjeCu na iznos denudacije te defini-
ranja moguéih mehanizama nastanka ogolina.
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The subject of this dissertation is the denuded areas on the terri-
tory of central Istria that represent the isolated landscape units.
These denuded areas originate in an unstable flysch complex wi-
th highly erosive surface water flow. The denuded areas are dis-
tinguished chiefly by a high annual amount of denudation and
notably complicated combination of exogenic processes. The in-
vestigations presented in this work were aimed at a definition of
the most important factors of origin of the denuded areas and a
definition of the average annual amount of denudation on them.
To attain these objectives, it was necessary to split the research
work into three levels: sample, outcrop and region (catchment).
The annual amount of denudation ranges was found to range
from one to four centimetres, while the most important factor of
their genesis was found to be represented by the concentrated
surface water flow at the foot of steep slopes. In addition, that
portion of denuded areas in the total surface area was determi-
ned to amount to 2%.

The scientific contribution of the doctoral dissertation was achi-
eved through the zoning of the explored area with respect to the
predisposition for the genesis of the denuded areas and the in-
tensified process of denudation, the definition of the most signi-
ficant parameters affecting the amount of denudation and the
definition of the possible mechanisms of genesis of the denuded
areas.
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