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UVODNIK

N GODISNJE IZVJESGE 2015.

Uvodnik
Introduction

Prof. dr. sc. Josip HALAMIC
Ravnatelj / Director

tel: (+385 1) 6160 749

fax: (+385 1) 6144 718

e-mail: josip.halamic@hgi-cgs.hr

Kao i svake godine u rukama drzite Godisnje izvjesce Hrvat-
skog geoloskog instituta (HGI-CGS) u kojem Vam, kroz odabra-
ne projekte, Zelimo ukratko prezentirati djelatnost i istrazivanja
koje smo provodili tijekom 2015. godine.

U prvom dijelu nalaze se osnovne informacije o institutu te kra-
tak opis temeljnih djelatnosti pojedinog zavoda, geoloske sluz-
be, knjiznice kao i opis nase web stranice. Osim toga, dane su i
informacije o nasem znanstvenom ¢asopisu Geologia Croatica.

U drugom dijelu prezentirani su odredeni znanstvenoistraZi-
vacki projekti, koji su financirani od strane Hrvatske zaklade za
znanost, iz EU fondova ili privatnog sektora. Bez obzira na pre-
stanak direktnog financiranja istraZivanja na Osnovnim geo-
loskim kartama od strane Ministarstva znanosti, obrazovanja i
sporta, HGI-CGS i dalje intenzivno radi na izradi i izdavanju i-
stova pojedinih geolo3kih karata, kako bi makar dijelom mogli
zadrzati kontinuitet istrazivanja do nalaZenja trajnijeg rjeSenja
za nasu temeljnu geolo3ku djelatnost. Tijekom 2015. godine
vodeni su intenzivni pregovori s Ministarstvom gospodarstva
o preuzimanju financiranja izrade Osnovnih geoloskih karata
Republike Hrvatske. Medutim, krajem godine odrZani su naci-
onalni parlamentarni izbori, te su pregovori zaustavljeni do for-
miranja nove Vlade RH, odnosno do imenovanja novih minista-
ra. Sli¢na je situacija i s pokretanjem procedure za donosenje
nacrta novog Zakona o geoloskoj djelatnosti, koji je takoder od
velike vaznosti za nasu temeljnu djelatnost.

Od medunarodne aktivnosti u 2015. godini Zelio bih istaknuti
suradnju s 36 geoloskih sluzbi Europe na pokretanju formira-
nja European Research Area Network (ERA-NET-a) za Geozna-
nosti (GeoERA). Nakon pregovora s vise Direktorata Europske
unije u okviru programa Horizon 2020 raspisan je ciljani natje-
¢aj za prvu fazu osnivanja ERA-NET-a tipa C, koji podrazumije-

Each year, the Croatian Geological Survey (HGI-CGS) publishes an
Annual Report that briefly summarises the activities and research
conducted annually via selected projects.

The first section of the 2015 report contains basic information on
the HGI-CGS and a short description of the fundamental activiti-
es of the departments, geological survey and library as well as a
description of the website. In addition, information is presented
on our scientific journal Geologia Croatica.

The second section describes specific scientific research projects
funded by the Croatian Science Foundation, EU funds and the
private sector. Despite the cancellation of direct research funding
in the context of the “Basic Geological Maps" by the Ministry of
Science, Education and Sports, the HGI-CGS is still working inten-
sively on the development and publication of individual sheets
of geological maps to at least partially maintain the continuity of
research until a permanent solution is found for our fundamental
geological activity.

During 2015, intensive negotiations were conducted with the
Ministry of Economy concerning a commitment to financing the
development of “Basic Geological Maps” of Croatia. However,
national parliamentary elections were held at the end of the year
and negotiations were postponed pending the constitution of
the new Government or the appointment of new ministers. The
situation is similar to the decision procedure for adoption of the
new draft of the Law on Geological Activity, which is also of gre-
atimportance to the fundamental activity of the HGI-CGS.

On the topic of international activities in 2015, we emphasise our
cooperation with 36 European geological surveys on initiation of
the formation of the European Research Area Network (ERA-NET)
for Geosciences (GeoERA). After negotiations with several Direc-
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va strukturiranje ERA-NET-a, a provedba tog projekta bila bi
isklju¢ivo kroz in kind doprinos svake pojedine geoloske sluz-
be, odnosno ¢lanice konzorcija. Sudjelovanje u tom EU projek-
tu vrijednom preko 30 milijuna eura smatram vrlo znacajnim
za nasu instituciju, jer ée nam omoguciti suradnju, kako na re-
gionalnom, tako i na pan-europskom planu, u tri ciljana po-
drug¢jaistrazivanja od interesa za Europsku uniju: Geoenergija,
Podzemne vode i Mineralne sirovine. Osim toga, sudjelovanje
u ovom projektu otvara vrata za formiranje pravog ERA-NET-a
i reorganizaciju konzorcija EuroGeoSurveys temeljem Clanka
185. Ugovora o funkcioniranju Europske unije.

Od sveobuhvatnih projekata unutar HGI-CGS-a napomenuo
bih pokretanje informatizacije i kreiranje Nacionalne baze ge-
oloskih podataka i informacija koje je pocelo nakon nabave
hardvera u suradnji s Agencijom za ugljikovodike. Nadalje, ti-
jekom 2015. godine zapoceli smo i s akreditacijom laboratori-
ja HGI-CGS-a prema normi HRN EN ISO/IEC 17025 kojom ¢e
biti obuhvaceno preko 10 analitickih metoda.

Na kraju izvje$ca predstavljeni su i znanstvenici koji su obrani-
li svoje disertacije tijekom 2015. godine, 5to je jos jedan veliki
doprinos hrvatskoj geoznanosti.

Vjerujem da Cete, procitavsi ovo Godisnje izvjesce, pronaci
mnogo interesantnih detalja, koji Vas mozda potaknu na su-
radnju s naSom institucijom.

S postovanjem Vas,
Josip Halami¢

CROATIAN GEOLOGICAL

torates-General of the European Union in the context of the Ho-
rizon 2020 Programme, a tender was announced for the first pha-
se of establishment of the ERA-NET type C, which involves
structuring the ERA-NET, and implementation of this project will
take place via the in-kind contribution of each geological survey
or individual member of the consortium. Participation in the
mentioned EU project, which is worth over 30 million Euros, is
very important for our institution because it will allow us to coo-
perate both regionally and on a pan-European level in three tar-
get research areas of interest to the European Union, namely,
geo-energy, groundwater and mineral resources. In addition, par-
ticipation in this project opens the door for the establishment of
a true ERA-NET and reorganisation of the EuroGeoSurveys con-
sortium based on Article 185 of the Treaty on the Functioning of
the European Union.

Of the comprehensive projects within the HGI-CGS, we specifi-
cally highlight the initiation of informatisation and creation of the
National Geological Database, which began after the purchase of
hardware in collaboration with the Croatian Hydrocarbon Agen-
cy. Inaddition, in 2015, we began the process of accreditation for
the HGI-CGS laboratories under the HRN EN ISO/IEC 17025 stan-
dard, which will include over 10 analytical methods.

The final section of the report presents the researchers who de-
fended dissertations in 2015, which represents another major
contribution to Croatian geosciences.

| believe that in this Annual Report, the reader will find many in-
teresting details that will encourage further cooperation with our
institution.

Sincerely Yours,
Josip Halami¢

%% o/
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RAVNATELJ | DIRECTOR: Prof. dr. sc. Josip HALAMIC
tel: (+385 1) 6160-749
fax: (+385 1) 6144-718
e-mail: josip.halamic@hgi-cgs.hr

Pomocnici ravnatelja | Assistants to the Director:

za ekonomsko-financijske poslove Slobodan DUKOVCIC, dipl. oec.
for economic-financial affairs

za koordinaciju poslovanja s trzistem Dr. sc. Sasa MESIC

for coordination of market oriented activities

tajnica HG Mladenka JURCIC, dipl. iur.
Secretary of the (GS

UPRAVNO VIJECE | GOVERNING BOARD |
Dr. sc. Dragan KRASIC (MINGO*), predsjednik — Chairman
Prof. dr. sc. Damir BORAS (FF*)
Dr. sc. Renato BULJAN (HGI-CGS)
Zeljko DEDIC, dipl. ing. geol. (HGI-CGS)
Prof. dr. sc. Goran DURN (RGNF*)

ZNANSTVENO VIJECE | SCIENTIFIC COUNCIL

Dr. sc. Tondi GRGASOVIC’, predsjednik - Chairman
Dr. sc. Josip TERZIC, zamjenik predsjednika — Chairman deputy
Dr. sc. Radovan AVANIC

Dr. sc. Koraljka BAKRAC

Dr.sc. Mirko BELAK

Iris BOSTJANCIC, dipl. ing. geol., tajnica - Secretary
Dr. sc. Zeljka BRKIC

Dr. sc. Mihovil BRLEK, tajnik - Secretary
Dr. sc. Renato BULJAN

Dr. sc. Ines GALOVIC

Dr. sc. Lidija GALOVIC

Dr. sc. Anita GRIZELJ

Dr. sc. Vlatko GULAM

Dr. sc. Valentina HAJEK-TADESSE

Dr. sc. Josip HALAMIC

Dr. sc. Marija HORVAT

Dr. sc. Nikolina ILIJANIC

Dr. sc. Georg KOCH

Dr. sc. Tvrtko KORBAR

Tomislav KURECIC, dipl. ing. geol.
Dr.sc. Ozren LARVA

Dr. sc. Jasmina LUKAC REBERSKI

Dr. sc. Tamara MARKOVIC

Dr. sc. Dubravko MATICEC

Dr. sc. SaSa MESIC

Dr. sc. Slobodan MIKO

Dr. sc. Zoran PEH

Dr.sc. Davor POLLAK

Dr. sc. Hrvoje POSILOVIC

Dr. sc. Bozo PRTOLJAN

Dr. sc. Damir SLOVENEC

Dr. sc. Andrej STROJ

Dr.sc. AjkaSORSA

Dr. sc. Kosta URUMOVIC

Dr. sc. Lara WACHA

"MINGO - Ministarstvo gospodarstva Republike Hrvatske / Ministry of Economy of the Republic of Croatia
FF - Filozofski fakultet Sveucilista u Zagrebu / Faculty of Philosophy, University of Zagreb
RGNF - Rudarsko-geolosko-naftni fakultet Sveucilista u Zagrebu / Faculty of Mining, Geology and Petroleum Engineering, University of Zagreb

GODISNJE IZVJESGE 2015.

HRVATSKI GEOLOSKI INSTITUT

o



HRVATSKI GEOLOSKI INSTITUT
CROATIAN GECLOGICAL SURVEY

Ured ravnatelja

Zavod za geologiju
Department of Geology

Zavod za hidrogeologiju
iinzenjersku geologiju
Department of Hydrogeology and
Engineering Geology

Zavod za mineralne sirovine

Department of Mineral Resources

Arhiva Geolis Knjiznica

Archive Geolis Library

Strucne sluzbe
Administration and technical support

. Zavod za geologiju
Department of Geology

Zavod za mineralne sirovine

Department of Mineral Resources

Zavod za hidrogeologiju i inZenjersku geologiju
Department of Hydrogeology and Engineering Geology

Strucne sluzbe
Administration and technical support

CROATIAN GEOLOGICAL SURVEY

Struktura zaposlenika prema stru¢noj spremi (po zavodima)
Structure of employees according to professional qualifications (employees per department)
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Internetska stranica

Hrvatskog geoloskog instituta
The Website of the Croatian Geological Survey

http://www.hgi-cgs.hr/

Urednica web stranice HGI-CGS / Editor of the HGI-CGS website: Jasminka MARTINJAK

e-mail: jasminka.martinjak@hgi-cgs.hr

Kao i proteklih godina, internetska stranica Hrvatskog geolos-
kog instituta (HGI-CGS) je tijekom 2015. nastavila tradiciju pru-
Zanja najvaznijih informacija o Institutu, njegovoj strukturi, dje-
latnostima, zaposlenicima, javnim dokumentima (natjecaji,
javna nabava, elektronicki oglasnik javne nabave, financijski
plan, statut, zakoni i propisi, sporazumi, pristup informacija-
ma), znanstveno-istrazivackim projektima, vaznijim istrazivac-
kim projektima za trziste, opremi koju HGI-CGS posjeduje, pu-
blikacijama koje izdaje te o novostima u radu. Najposjeceniji
sadrZaji stranice su Novosti i Geoportal.

Kroz godinu su na stranicu dodani novi sadrzaji te trenutno
ima 430 podstranica s velikim brojem fotografija i ilustracija.
Prema koli¢ini objavljenog materijala, web stranica ostaje naj-
veca edicija Instituta.

Tijekom 2015. godine na stranicu je dodan i dio ,Geologija za
najmlade” s ciljem priblizavanja geologije mladim narastajima.
Kao dio projekta OneGeology Europe, HGI-CGS je dobio mo-
gucnost da na svoju stranicu uvrsti i globalni interaktivni sadr-
Zaj namijenjen najmladima - OneGeology Kids.

Krajem godine osmisljen je redizajn stranice te bi tijekom 2016.
godine stranica trebala dobiti novi, moderniji izgled.

In 2015, as in years previous, the website of the Croatian Geological
Survey (HGI-CGS) has continued to offer information on HGI-CGS,
its structure, activities, employees, public documents (tenders, pu-
blic procurement, electronic advertisement of public procurement,
financial plan, statute, laws and regulations, agreements, access to
information), scientific and market-oriented research projects, equ-
ipment owned by HGI-CGS, publications and news. The most po-
pular contents of the website are News and Geoportal.

The website was updated in 2015 and currently includes 430 sub-
sites with a large number of photographs and illustrations. Accor-
ding to the amount of published material, the website represents
the largest edition of the HGI-CGS.

The“Geology for the youngest”content was added to the site this
year. As a component of the project OneGeology Europe, HGI-
CGS was given the opportunity to include the global interactive
content OneGeology Kids in its website.

At the end of this year, a redesign of the website was planned,
and in 2016, a more contemporary design will be implemented.

HRVATSKI GEOLOSKI INSTITUT



Geologija za najmlade

OneGeciogy Kids

Ostalo

Geolotka radionica u Eko-vrticu Sisak Stari

tava loske zhirke u Osnovnoj Skeli Zrinskib i Franko u Ototcu

Geologija za najmlade
Geology for the youngest
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Lavod za geologiju
Department of Geology

Predstojnik Zavoda / Head of Department: Dr. sc. Damir SLOVENEC

tel: (+385 1) 6160 710
fax: (+385 1) 6160 799
e-mail: damir.slovenec@hgi-cgs.hr

Istrazivanja koja se provode na Zavodu za geologiju vezana su
za podrucje geologije u njenom Sirem smislu. Temeljna djelat-
nost Zavoda je izrada geoloskih karata svih vrsta, namjena i
mjerila, a glavni znanstveno-strucni projekti su izrada Osnovne
geoloske karte 1:50.000 i Geokemijske karte Republike Hrvat-
ske, ¢iji su rezultati prikazani u poglavlju,Geoloske karte”. lako
se znanstvena djelatnost Zavoda financira od strane Ministar-
stva znanosti, obrazovanja i sporta kroz namjensko visegodis-
nje institucijsko financiranje, ono nije dostatno za kvalitetno
sustavno znanstveno istraZivanje i obrazovanje mladih istrazi-
vaca. Stoga se znanstvena istrazivanja artikuliraju i kroz pro-

Ljusturica Zenke ostrakodne vrste Metacypris cordata s jajascima i
juvenilnom jedinkom unutar ljusturice iz holocenskih naslaga Vranskog
jezera na Cresu (foto V. Hajek-Tadesse i M. Horvat)

Shell of a female ostracod of the species Metacypris cordata with eggs and
juvenile specimen within the Holocene deposits of Lake Vrana on the island of
Cres (photo V. Hajek-Tadesse & M. Horvat).

Gornja slojna ploha fosilifernog vapnenca, radiolitidni rudisti (Medulin,
juzna Istra; foto V. Brci¢)

Upper surface of the fossiliferous limestone layer and rudists radiolites
(Medulin, south Istria, photo V. Br¢ic).

Research performed at the Department of Geology is related to
the field of geology in a broad sense. The fundamental activity of
the Department is construction of geological maps of all types,
purposes and scales. Major scientific and professional projects
include construction of the “Basic Geological Map of the Republic
of Croatia"at a scale of 1:50.000 and the “Geochemical Map of the
Republic of Croatia’, the results of which are shown in the "Geo-
logical maps” section. Although the scientific activity of the De-
partment is funded by the Ministry of Science, Education and
Sports through multiannual institutional financing, this support
is not sufficient for high-quality systematic scientific research and
education of young researchers. Therefore, scientific research is
performed through projects funded by the Croatian Science Fo-
undation within the Department (project: “Standardisation and
Applied Investigation of Quaternary Sediments in Croatia”), in co-
operation with other departments of the Croatian Geological Sur-
vey (project:“Lost Lake Landscapes of the Eastern Adriatic Shelf”)

HRVATSKI GEOLOSKI INSTITUT



and in cooperation with the Croatian Academy of Sciences and
Arts (project: ‘Roman Tombstones of Southwestern Pannonia in
Material, Social and Religious Context") as well as in cooperation
with the Faculty of Agriculture in Osijek (project: “Development
of New Natural Insecticide Formulations Based on Inert Dusts and
Botanicals to Replace Synthetic, Conventional Insecticides”). In
2015, scientific research continued within the framework of the
bilateral project of scientific-technological cooperation between
Croatia and Germany on the issue of Quaternary Aeolian depo-
sits. The activity of the Department also focused on specialised
scientific studies realised through international collaboration wi-
th the Laboratory for Geochronology at the University of Vienna
on isotopic dating of crystalline rocks of the Slavonian Mountains
and also with the Laboratory for Luminescence Dating of the Uni-
versity of Taipei in Taiwan for dating of Quaternary sediments of
Bilogora. In 2015, implementation of several commercial projects
was completed: 1) “Genesis, the Basic Features and Petroleum
Geological Potential of the “Burano”Facies and Correlation in the
Area of Central and Southern Adriatic’, 2) “Sampling and Analysis
of Sludge and Interpretation of the Results of Chemical Analyses,
on the Location of Velika Ciglarska Graba, Sisak’, 3)“Changes in So-
il organic Carbon Storage in Croatia’, and 4) “Mining-Geological
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a. Terenski prikaz geoloskog stupa Gornje Oresje (Medvednica, Study for the Sisak-Moslavina County”. Among the international
sjeverozapadna Hrvatska). b. Detalj stupa - Nepravilan, ostar projects, it is worth mentioning work on finalisation of the project
nekonformni kontakt (isprekidana linija; paleoreljef) podinskih Y .

mezozojskih serpentiniziranih peridotita i krovinskih baznih Geological Survey and Development of the Common GIS Data-
konglomerata badenske starosti (foto M. Brlek) base” within the “Roof of Rock” project co-financed by the IPA
2. Field representation of the geological column in Gornje Oresje Adriatic Cross-Border Cooperation Programme and participation
(Medvedmcg, northwest Croatia). b I?etall ofthe column: \rregular, sharp in the project"Geological Evaluation of the Potential of Non-con-
nonconforming contact (dashed line; paleo relief) of underlying ) i ) .,

Mesozoic serpentinised peridotites and overlying base conglomerates of ventional Oil and Gas Resources in Europe’. In 2015, the Depar-
the Badenian stage (photo M. Brlek). tment popularised geology in primary schools of the city of Za-

Panoramski pogled na reljefni prikaz nove
geoloske karte otoka Hvara

Panoramic view of relief representation of the
new geological map of the island of Hvar.

CROATIAN GEOLOGICAL SURVEY 11
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jekte financirane od Hrvatske zaklade za znanost u okviru Za-
voda (projekt:, Standardizacija i primijenjena istrazivanja
kvartarnih sedimenata Hrvatske”), u suradnji s drugim zavodi-
ma Instituta (projekt: ,Izgubljeni jezerski krajobrazi isto¢nog
jadranskog Selfa”), te u suradnji s Hrvatskom akademijom zna-
nosti i umjetnosti (projekt:,Rimski nadgrobni spomenici JZ Pa-
nonije u materijalnom, drustvenom i vjerskom kontekstu®),
kao i s Agronomskim fakultetom iz Osijeka (projekt: ,Razvoj
novih formulacija prirodnih insekticida na temelju inertnih pra-
hovai biljaka kao zamjena za konvencionalne sinteticke insek-
ticide”). Tijekom 2015. godine nastavljena su znanstvena istra-
Zivanja i u okviru bilateralnog projekta znanstveno-tehnicke
suradnje Hrvatske i Njemacke na problematici kvartarnih eol-
skih naslaga. Djelatnost Zavoda bila je usmjerena i na specija-
listicka znanstvena istrazivanja koja se ostvaruju kroz meduna-
rodnu suradnju s Laboratorijem za geokronologiju Sveucilista
u Becu na realizaciji izotopnog datiranja kristalinskih stijena Sla-
vonskih planina, te s Laboratorijem za luminiscencijsko datira-
nje SveuciliSta Taipei u Tajvanu na datiranju kvartarnih naslaga
vrednih projekata: 1) Geneza, osnovne znacajke i naftnogeo-
loski potencijal ,Burano” facijesa i korelacija na podrucju sred-
njeg i juznog Jadrana, 2) Uzorkovanje i analiza mulja i
interpretacija rezultata kemijskih analiza na lokaciji Velika ci-
glarska graba u Sisku, 3) Promjene zaliha organskog ugljika u
tlima RH, 4) Rudarsko-geoloska studija Si-
sactko-moslavacke Zupanije. Od meduna-
rodnih projekata vrijedi spomenuti rad na
finalizaciji projekta ,Geolosko istrazivanje i
izrada zajednicke GIS baze podataka” u sklo-
pu projekta "Roof of Rock" sufinanciranog iz
IPA Adriatic prekograni¢nog programa, te
sudjelovanje u projektu,Geoloska evaluaci-
ja potencijala nekonvencionalnih resursa
nafte i plina u Europi” (EUOGA). U 2015. go-
dini Zavod je popularizirao geologiju u
osnovnim $kolama grada Zagreba kroz po-
stavljanje geoloskih zbirki, ali i kroz usavrsa-
vanje istraZivaca iz 12 zemalja svijeta u okvi-
ru organizacije ,Intenzivne radionice iz
mikromorfologije tla’, prvog takvog tecaja
na podrucju regije. Laboratorij Zavoda je
opremljen novim instrumentom za diferen-
cijalnu termalnu analizu i elektronskim mi-
kroskopom sa spektrometrom dispergirane
energije.

greb via exhibitions of geological collections and also through
training of researchers from 12 countries in the course on soil mi-
cromorphology, the first such course in the region. The
Department’s laboratory was equipped with a new instrument for
differential thermal analysis and a scanning electron microscope
with an energy dispersive spectrometer.

Ispitivanje tla u bivsoj kemijskoj tvornici Herbos d.d. u Sisku, sredisnja
Hrvatska (foto J. Halamic)

Soil examinations on the premises of the closed chemical plant Herbos d.d.
in Sisak, central Croatia (photo J. Halamic)

Djelatnici Zavoda za geologiju

Employees of the Department of Geology

HRVATSKI GEOLOSKI INSTITUT



Zavod za hidrogeologiju 1 inzenjersku geologiju
Department of Hydrogeology and Engineering Geology

Predstojnik Zavoda / Head of Department; Dr. sc. Josip TERZIC
tel: (+385 1) 6160 700

fax: (+385 1) 6144 713

e-mail: josip.terzic@hgi-cgs.hr

IstraZivanje tro$enja i erozije na ogolinama u Istri: postavljanje geodetskih
signala za potrebe snimanja bespilotnom letjelicom - dronom
(foto V. Gulam)

Investigation of weathering and erosion in denuded areas of Istria: Placement
of geodetic signals for the purpose of taking photos with a drone
(photo V. Gulam).

CROATIAN GEOLOGICAL SURVEY

The Department of Hydrogeology and Engineering Geology
(DHEG) is engaged in activities in the domain of geological engi-
neering. Geological Engineering is a discipline in geology that
does not belong to the geosciences but to the technical sciences
(mining, petroleum and geological engineering). Of the 29 em-
ployees in this area, 23 are geologists, 15 of whom hold PhDs. Of
the two research fellows in the department, one will earn a PhD
degree in 2016. Of these doctors, only ten work in scientific po-
sitions, which is the largest problem in the DHEG, in the develo-
pment of geological engineering at the Croatian Geological Sur-
vey (HGI-CGS) in general, and consequently, in the country. In the
following years, if the HGI-CGS does not find a solution to this
problem, continued development is tenuous as is the existence
of this section of the geological profession, which is highly im-
portant for society as a whole due to its applicability.

All geologists in the Department are involved in work on one of
the two projects of the HGI-CGS's fundamental activities: “Basic
Hydrogeological Map"andBasic Engineering Geological Map” The
main activity, including research in the narrow sense (research and
publication), is funded by the Ministry of Science, Education and
Sports at notably low levels, completely negligible for a profession
that requires field work and expensive research equipment.

Therefore, the fieldwork, data collection, analyses and procure-
ment of equipment are financed in various ways. The most im-
portant avenues are participation in different EU projects and in
commercial and other scientific projects. The DRINKADRIA pro-
ject, which is financed by the IPA Adriatic CBC Programme, stan-
ds out as an important example of EU projects. Two people are
employed on this project, which runs until September 2016, and
a set of analytical equipment (analyser for stable isotopes Picarro)
has been acquired for use in preparation of basic maps and in
scientific production in the future.

ANNUAL REPORT 2015

13

0
[
5]
<
L
o
4
<
0]
14
w
o
b
=]
z
z
(=)
E
<
o
4
<
[u]
14
o
)}
0]
0




w
o
z
w
2
z
>0
[n}
¥
2
8]
x
[
<
=
o
<
N
z
<
a
[
o
u]
I

GODISNJE I1ZVJESCGE 2015.

—_

Zavod za hidrogeologiju i inZenjersku geologiju (HGIG) obavlja
poslove iz podrucja geoloskog inZenjerstva. Geolosko inZe-
njerstvo je dio geologije koji ne pripada prirodnim (geoznano-
sti), nego tehni¢kim znanostima (rudarstvo, nafta i geolosko
inZenjerstvo). Od 29 djelatnika 23 su geolozi, medu njima ¢ak
15 doktora znanosti. Dvije su znanstvene novakinje i jedna od
njih ¢e doktorirati u 2016. Od ovog broja doktora, tek je dese-
tero na znanstvenim radnim mjestima, $to predstavlja najveci
problem zavoda i cjelokupnog razvitka geoloskog inZenjerstva
u Hrvatskom geoloskom institutu (HGI-CGS) - samim time i u
drzavi. Ukoliko u sljede¢im godinama HGI-CGS na neki nacin
ne nade rjeSenje ovog problema, upitan je nastavak razvitka,
pa i opstanak, ovog dijela geoloske struke, koji je zbog svoje
primjenjivosti veoma vazan za drustvo u cjelini.

Svi geolozi u zavodu ukljuceni su u rad jednog od dvaju proje-
kata temeljne djelatnosti HGI-CGS: Osnovna hidrogeoloska kar-
ta Republike Hrvatske i Osnovna inzenjerskogeoloska karta Re-
publike Hrvatske. Osnovna djelatnost, ukljucujuci i znanstveni
rad u uzem smislu (znanstvena istrazivanja i publiciranje), finan-
cirani su od strane Ministarstva znanosti, obrazovanja i sporta
iznimno niskim iznosima, potpuno zanemarivim za struku koja
zahtijeva puno terenskog rada i skupu istrazivacku opremu.
Stoga se terenski rad, prikupljanje podataka, izrada analizai na-
bava opreme financiraju na razne nacine, od kojih je najvaznije
sudjelovanje zavoda na EU projektima raznih vrsta, trzisnim i
ostalim znanstvenim projektima. Kao vazan primjer EU proje-
kata istice se projekt Drinkadria financiran putem IPA Adriatic
CBC programa. U sklopu ovoga projekta, koji ¢e trajati do rujna
2016., zaposlene su dvije osobe na puno radno vrijeme te je
nabavljena vrlo skupa analiticka oprema (analizator za stabilne

Radionica projekta Drinkadria, Sarajevo (foto G. Kresnik)

Workshop within the Drinkadria project, Sarajevo (photo G. Kresnik)

Kliziste u okolici Pristine u Kosovu (foto Z. Miklin)

Landslide in the outskirts of Pristina, Kosovo (photo Z. Miklin)

The DHEG is already traditionally present in the market by perfor-
ming work for various investors in 2015, such as Hrvatske vode
(Croatian Waters), Hrvatske Zeljeznice (Croatian Railways), Hrvat-
ska elektroprivreda (Croatian Electricity), various water supply
companies, local and regional government units,and companies
such as the Institute for Electricity and Energy, Viadukt, Plinacro
and Geoekspert. To a lesser extent, the Department is present in
Kosovo on several smaller projects but with expectations to
arrange more important activities in the future. In 2015, projects
worth over 3.8 million kunas were contracted, which is an excep-
tional result for a year in which a crisis has plunged the entire so-
ciety nearly to the bottom of economic activity. Jobs of this type
are required to overlap with basic maps, and the data are used in
production of dissertations and scientific articles. Funds acquired
in this manner are directed towards improvement of the
Department's activities and the HGI-CGS as a whole, including
financing the HGI-CGS and the Departments through the alloca-
tion of funds; purchasing of vehicles, computer equipment and
measuring instruments; financing field work and scientific rese-
arch; and attendance and participation of employees at scientific
conferences in Croatia and around the world.

The Department has two laboratories: hydrochemical and engi-
neering-geological. Work on the accreditation of these laborato-
ries began in 2014 but has not yet been completed. The work on
accreditation will continue in 2016, when the completion or final
phase of this process is expected.

HRVATSKI GEOLOSKI INSTITUT



izotope Picarro) koja ¢e se koristiti pri izradi osnovnih karata te
u znanstvenoj produkciji u buducnosti.

HGIG zavod je ve¢ tradicionalno prisutan na trzistu radedi za
razne investitore, u 2015. za Hrvatske vode, Hrvatske Zeljezni-
ce, Hrvatsku elektroprivredu, razne vodovodne tvrtke, jedinice
lokalne i regionalne samouprave te za poduzeca, kao npr.: In-
stitut za elektroprivredu, Viadukt, Plinacro i Geoekspert. Zavod
je umanjoj mjeri prisutan i u Kosovu na nekoliko manijih pro-
jekata, uz ocekivanja da e se u buduénosti tamo ugovoriti
vazniji poslovi. Tijekom 2015. ugovoreno je poslova za preko
3.800.000 kn, $to je izniman rezultat poslovanja za godinu u
kojoj je kriza cjelokupno drustvo dovela gotovo na dno gos-
podarske aktivnosti. Poslovi ove vrste obavezno se preklapaju
s osnovnim kartama, te se podatci koriste i za izradu disertaci-
ja i izravno za znanstvene ¢lanke. Ovako steCena sredstva
usmjeravaju se na unaprjedenje djelatnosti zavoda i cijelog
HGI-CGS: financiranje instituta i zavoda preko izdvajanja, na-
bavu automobila, racunalne opreme, mjernih instrumenata,
financiranje terenskog radai ciljano za znanstveno-istrazivac-
kirad, te odlaske djelatnika na znanstvene skupove u Hrvatskoj
i Sirom svijeta.
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U zavodu djeluju dva laboratorija: Hidrokemijski i InZenjersko- o — o

ol . . . e . 1. Determinacija jezgre busotine, kliziSte Dragodan, Pristina, Kosovo
geoloski. lako su radovi na njihovoj akreditaciji zapoceliu 2014. ¢ 'k Urumovie)
godini, jos nisu zavrSeni. Nastavljaju se u 2016, kada se oceku-  perermination of borehole cores, Dragodan landslide in Pristina, Kosovo
je dovrsenje ovog procesa ili njegovo privodenje zavr$noj fazi.  (photo K. Urumovic)

Djelatnici Zavoda za hidrogeologiju i inzenjersku geologiju
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Zavod za mineralne sirovine

Department of Mineral Resources

Predstojnik Zavoda / Head of Department: Dr. sc. Slohodan MIKO
tel.: 358 16160 745

fax.: 38516144 716

e-mail: slobodan.miko@hgi-cgs.hr

Zavod za mineralne sirovine (ZMS) osigurava istrazivanja, infor-
macije i savjete za potrebe eksploatacije, prakticne primjene i
ekonomskog potencijala mineralnih sirovina te geokemijska
istraZivanja. Djelatnici zavoda aktivno sudjeluju kroz partner-
stva na razlicitim medunarodnim projektima te kroz neformal-
ne suradnje s istrazivacima s domacih i medunarodnih institu-
cija. ZMS ¢ini 17 djelatnika, a istrazivacki rad se odvija kroz
dvije organizacijske skupine koje medusobno suraduju:
1) Istrazivacka skupina za mineralne sirovine;
2) IstraZivacka skupina za geokemiju okolisa, geologiju
mora i paleolimnologiju.
Zaposlenici ZMS sudjeluju u realizaciji Programa geoloskih ka-
rata Republike Hrvatske kroz 3 sastavnice:
1) Karta mineralnih i energetskih sirovina - voditelj dr. sc.
Zoran Peh;
2) Osnovna geokemijska karta - voditelj dr. sc. Josip Hala-
mi¢ (podprojekt: Jadransko sljevno podrucje);
3) Geoloska karta podmorja - dr. sc. Slobodan Miko.

Vransko jezero kod Biograda: uzorkovanje jezerske vode i snimanje dna
jezera panoramskim dubinomjerom

Lake Vrana near Biograd: Sampling of lake water and recording of the bottom
of the lake with a panoramic sub-bottom profiler

Istrazivanje Pirovackog zaljeva geoloskim dubinomjerom SES 2000 light
(Innomar) u sklopu projekta,Submerged Holocene karst environments: in
search for the missing link between Lake Vrana

- the largest lake in Croatia — and the sea” (voditeljica Dea Brunovic)

Investigation of Pirovac Bay with a SES 2000 light sub-bottom profiler
(Innomar) as a component of the "Submerged Holocene karst environments:
In search of the missing link between Lake Vrana - the largest lake in Croatia
—and the sea" (head: Dea Brunovi¢)

The Department of Mineral Resources (DMR) offers research, in-
formation and advice for the purposes of exploitation and prac-
tical application of the economic potential of mineral resources.
In addition, the Department offers geochemical surveys. Em-
ployees of the Department actively participate in partnerships
within various international projects and in informal collaborati-
ons with researchers from national and international institutions.
The DMR employs 17 people, and research work is performed in
two organisational groups that mutually cooperate:

1) Mineral resources expert group;
2) Environmental geochemistry, marine geology and paleo-
limnology expert group.

The employees participate in implementation of the Geological
Maps of Croatia Programme through three components:

HRVATSKI GEOLOSKI INSTITUT
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Panoramska fotografija eksploatacijskog polja dolomita Sv. Kriz-Rudomar u Krapinsko-zagorskoj zupaniji (foto Z. Dedi¢)

=,

Panoramic photo of the Sv. Kriz-Rudomar dolomite quarry, Krapina-Zagorje County (photo Z. Dedi¢)

Znanstvenoistrazivacka djelatnost ZMS provodi se kroz 4 teme:
ucinkovitost i odrzivo upravljanje mineralnim sirovinama, pa-
leoekoloska istraZivanja holocena, sekvestracija ugljika i geo-
kemija elemenata u tragovima u okolisu i geologija podmorja.
Navedene teme tijekom 2015. realizirane su kroz ukupno 16
projekata i studija. Tri su projekta u sklopu realizacije Programa
geoloskih karata Republike Hrvatske financiranog od strane
MZOS-a kroz namjensko visegodisnje institucijsko financiranje
znanstvene djelatnosti u javnim znanstvenim institutima RH.
Jedan projekt je financiran od HRZZ-a (LoLADRIA), i jedan od
Agencije za okolis. Tri projekta (Minerals4EU, PROSUM, EMOD-
net Geology 2) su financirana sredstvima iz EU fondova. Dva
projekta su financirale Hrvatske vode (paleolimnoloska istra-
Zivanja Vranskog jezera na Cresu i Bacinskih jezera). Izradene
su rudarsko-geoloske studije za 3 Zupanije. Jedan projekt je
dobiven na natjecaju za studentske projekte i financiran od
strane kompanije Innomar (Njemacka). Tijekom 2015. zavrseno
je ukupno 8 projekata i studija od navedenih 16. Ostalih 8 na-
stavlja se i u 2016. Popis projekata na kojima su se provodile
istrazivacke aktivnosti tijekom 2015:
1. Karta mineralnih i energetskih sirovina
2. Osnovna geokemijska karta
3. Geoloska karta podmorja
4., Lost Lake Landscapes of the Eastern Adriatic Shelf/ Ne-
stali jezerski krajobrazi isto¢nog dijela Jadranskog mo-
ra (HRZZ 2014-2018)
5.Promjena zaliha ugljika u tlu i izracun trendova uku-
pnog dusika i organskog ugljika u tlu te odnosa ugljika
i dusika (2014-2016)
6. Hidrogeoloska i paleolimnoloska istraZivanja Bacinskih
jezera (2013-2015)
7.Istrazivanje paleorazina Vranskog jezera na Cresu
(2013-2015)
8. Paleolimnoloska istrazivanja Vranskog jezera kod Bio-
grada (2012-2015)
9. Rudarsko geoloska studija Koprivnicko-krizevacke Zu-
panije (2014-2015)
10. Rudarsko geoloska studija Varazdinske Zupanije - na-
dopuna(2014-2015)

CROATIAN GEOLOGICAL SURVEY

1) Map of Mineral and Energy Resources-Principal investiga-
tor: Zoran Peh, PhD;
2) Basic Geochemical Map-Principal investigator: Josip Hala-
mi¢, PhD (subproject: Adriatic catchment area);
3) Geological Map of the Croatian Adriatic Sea-Principal inve-
stigator: Slobodan Miko, PhD.
The scientific research activity of the DMR is conducted on four
topics: efficiency and sustainable management of mineral reso-
urces, palececological Holocene investigations, carbon seque-
stration and geochemistry of trace elements in the environment,
and marine geology. During 2015, these topics were implemen-
ted via 16 projects and studies. Three projects are a component
of the realisation of the Geological Maps of Croatia Programme
and are funded by the Ministry of Science, Education and Sports
through institutional earmarked financing of scientific activities
in public research institutes of Croatia. One project (LoLADRIA) is
funded by the Croatian Science Foundation, and another is sup-
ported by the Croatian Environment Agency. Three projects (Mi-
nerals4EU, PROSUM, EMODnet Geology 2) are funded by EU fun-
ds. Two projects are funded by Hrvatske vode (Croatian Waters)
(paleclimnological research of Lake Vrana on the island of Cres
and the Bacina Lakes). Mining and geological studies of 3 coun-
ties were performed. One project was obtained in a competition
for student projects, and this project was funded by the Innomar
Company (Germany). During 2015, a total of 8 projects and stu-
dies out of the 16 stated below have been completed. The rema-
ining 8 will continue in 2016. The projects that contributed to re-
search activities during 2015 are listed as follows:
1. Map of Mineral and Energy Resources
2. Basic Geochemical Map
3. Geological Map of the Croatian Adriatic Sea
4. Lost Lake Landscapes of the Eastern Adriatic Shelf (HRZZ
2014-2018)
5.Changes in Carbon Stocks and Calculation of Trends of
Total Nitrogen and Organic Carbon in Soil, and Carbon-
to-Nitrogen Ratio (2014-2016)

6. Hydrogeological and Paleolimnological Investigations of
the Bacina Lakes (2013-2015)
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11. Rudarsko geoloska studija Krapinsko-zagorske zupani-
je(2014-2015)

12. EMODnet Geology 2 (2013-2016)

13. Minerals4EU Minerals Intelligence Network for Europe
(2013-2015)

14. ProSUM - Prospecting Secondary raw materials in the
Urban Mine and mining waste (2014-2016)

15. Submerged Holocene karst environments: in search for
the missing link between Lake Vrana - the largest lake
in Croatia —and the sea (Innomar student project) (2015)

16. Wienerberger d.o.o. (visegodisnji ugovor)

18

Legenda uvielne geolodke polencipalrost Krapinsho-zagorske upanipe
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Karta uvjetne geoloske potencijalnosti mineralnih
sirovina Krapinsko-zagorske zupanije

Map of conditional geological potentiality of mineral
resources of Krapina-Zagorje County

7. Investigation of Paleo-Levels of Lake Vrana on the island
of Cres (2013-2015)

8. Paleolimnological Investigations of Lake Vrana near Bio-
grad (2012-2015)

9. Mining-geological study of the Koprivnica-Krizevci Coun-
ty (2014-2015)

10. Mining-geological study of the Varazdin County-Supple-
ment (2014-2015)

11. Mining-geological study of the Krapina-Zagorje County
(2014-2015)

12. EMODnet Geology 2 (2013-2016)

13.Minerals4EU Minerals Intelligence
Network for Europe (2013-2015)

14. ProSUM-Prospecting Secondary Raw
Materials in the Urban Mine and Mining
Waste (2014-2016)

15.Submerged Holocene karst envi-
ronments: In search of the missing link
between Lake Vrana - the largest lake
in Croatia - and the sea (Innomar stu-
dent project) (2015)

16. Wienerberger d.o.o. (long-term con-
tract)

Djelatnici Zavoda za mineralne sirovine
Employees of the Department of Mineral Resources
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Geoloska sluzha
Geological Survey

Voditelj sluzbe / Head of the survey: Prof. dr. sc. Josip HALAMIC
e-mail: josip.halamic@hgi-cgs.hr

Autori teksta / Authors of the text: Mario DOLIC, Ivan SOKAG i Dr. sc. Josip HALAMIC

U Hrvatskom geoloSkom institutu (HGI-CGS) tijekom 2015. go-
dine pokrenuta je sveobuhvatna akcija informatizacije na ni-
vou Citave ustanove, jer nerijetko se zaboravlja Cinjenica da
razvoj primarne djelatnosti jednim dijelom moZemo zahvaliti
razvoju i implementaciji novih ra¢unalnih tehnologija.

Pocetkom 2015. zavrieno je opremanje nove serverske sobe.
Nakon fizickog preseljenja uslijedila je migracija postojecih su-
stava na novije verzije. HGI-CGS sada raspolaze novim backup
rjeSenjem, najnovijom verzijom mail servera te su uvedena
tehnoloska rjesenja koja do sada nisu bila na raspolaganju
upravo zbog ogranicenja postojecih resursa.

Tijekom godine osnovana je informaticka grupa zaduzena za
odrzavanje, razvoj i pruzanje podrske djelatnicima HGI-CGS-a.
Zbog visokih troskova informaticke podrske odluceno je da se
ne produze postojeci ugovori s vanjskim tvrtkama koje su odr-
Zavale racunala, ra¢unalnu mrezu, mreznu stranicu i vodile brigu
o sigurnosti i sigurnosnim kopijama kriti¢nih sustava. OdrZava-
nje svih servisa Ce tijekom iduce godine preuzeti informaticka
grupa. U vezi s tim, svi ¢lanovi grupe ¢e proci odredenu eduka-
ciju kako bi upotpunili znanje. Primarna zadaca grupe je objedi-
njavanje strukture baza podataka te redizajn Geoloskog infor-
macijskog servisa (GEOLIS). Po uzoru na geoloske sluzbe Europe,
te izobveza prema INSPIRE direktivi, iz GEOLIS-a bi ubudude tre-
bala izrasti Nacionalna baza geoloskih podataka Republike Hr-
vatske. Tijekom 2014. i 2015. godine, na temelju odluke Vlade
RH, iz tvrtke INA d.d. su preuzeti busotinski, te 2D i 3D seizmicki
podatci. Svi busotinski podatci preuzeti su u skeniranom obliku
(pdf, tiff) te ih je za potrebe daljnje obrade potrebno digitalizi-
rati. Trenutno su u tijeku pripreme i prilagodbe strukture web
aplikacije za unos tih podataka i arhiviranja pripadajucih doku-
menata, te usuglasavanje sa strukturama baza Agencije za uglji-
kovodike (AZU). Takoder, za potrebe AZU, HGI-CGS pruza uslu-
gu izrade i odrzavanja WMS-a (web map service). Zahvaljujuci

CROATIAN GEOLOGICAL SURVEY

In 2015, the Croatian Geological Survey launched a comprehen-
sive informatisation measure at the level of the entire institution
because it is often forgotten that the development of primary
activity can be partially attributed to the development and im-
plementation of new computer technologies.

In early 2015, equipping of the new server room was completed.
Physical relocation was followed by the migration of existing sy-
stems to newer versions. The HGI-CGS now has a new backup
solution and the latest version of the mail server and has introdu-
ced technological solutions that have not been available until
now because of the limitations of the existing resources.

During the year, an IT group responsible for maintenance, deve-
lopment and support for the staff of the HGI-CGS was founded.
Due to the high cost of IT support, the decision was made to end
the existing contracts with external companies for maintenance
of computers, network, website and security and backups for cri-
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Nova serverska soba
New server room

ANNUAL REPORT 2015

19

0
[
5]
<
L
o
4
<
0]
14
]
o
b
=]
z
z
o
E
<
o
4
<
[u]
14
u]
=
U]
(5]




w
o
z
w
2
z
>0
[n}
¥
2
8]
x
[
<
=
o
<
N
z
<
a
[
o
u]
I

GODISNJE I1ZVJESCGE 2015.

N

o

TTIEaARIII 31T S1TII 01 IReRTS.

tigratsta oxnala (tred)

WMS Geoloska karta Republike Hrvatske 1:300.000
WMS of the Geological Map of Croatia

ARHIVA

Uvid 4 arhivsky gradu

Interna mrezna stranica HGI-CGS-a
Internal website of the HGI-CGS

novoj opremi ostvaren je i vazan pomak u brzini pristupa infor-
macijama. Osim spomenutih WMS servisa, putem mreznih stra-
nica HGI-CGS dostupan je i preglednik Geoloske karte Republi-
ke Hrvatske u mjerilu 1:300.000.

Unaprijeden je i pristup informacijama na internoj razini te je

sredisnji repozitorij podataka dostupan svim zainteresiranim
korisnicima GIS/CAD alata.

Table Options | v

ZAVOD ZA HIDROGEOLOGIJU

ZAVOD ZA
ZANCD ZA GEOLoG |INZENJERSKU GEOLOGLJU  MINERALNE SIROVINE

Read More

GIS SERVISI

Ulazni portal baza

NOVOSTI

tical systems. Next year, the T group will take over the mainte-
nance of these services. Apropos, all members of the group will
undergo training to supplement their existing knowledge. The
primary task of the group is unification of the database structure
and redesign of the Geological Information Service (GEOLIS). Fo-
llowing the model of other geological surveys of Europe and
according to the obligations under the INSPIRE Directive, GEOLIS

HRVATSKI GEOLOSKI INSTITUT



Pored dugogodisnje prakse koristenja programskih proizvoda
tvrtke ESRI, u uporabu se uvodi i QGIS, alat otvorenog koda
koji je postao standard u ustanovama sli¢nim nasoj. Sukladno
tome, u planu je odrzavanje radionice za djelatnike instituta
,Osnove koristenja QGIS-a kao alternative ArcMap-u”. U izradi
jeinoviinterni web servis koji je zamisljen kao sredi$nja infor-
macijska platforma, s poveznicom prema arhivi, bazama po-
dataka, portalima te dnevnim vijestima i aktualnostima.

Tijekom 2015. zavrsena je i pustena u rad web aplikacija e-lab,
koja se koristi za pregled poslova i distribuciju zadataka unutar
geoloskih laboratorija.

U okviru popularizacije geologije tijekom 2015. godine na web
stranici je za najmladi uzrast pustena u rad hrvatska verzija in-
teraktivne stranice OneGeology Kids. Osim toga, pozvani ste
da postanete prijatelji Instituta putem Facebook stranice HGI-
CGS (https://www.facebook.com/HGI.CGS).

should become a National Geological Database of Croatia. During
2014 and 2015, based on the decision of the Government of Cro-
atia, borehole dataand 2D and 3D seismic data were taken over
from the INA petroleum company. All borehole data were sca-
nned into .pdf and tiff formats, and for the purpose of further
processing, these data should be digitised. Currently, preparati-
ons and adaptations of the web application structure are in pro-
gress for input of these data and storage of related documents
as well as for harmonisation with the database structures of the
Croatian Hydrocarbon Agency (CHA). Moreover, according to the
CHA's needs, HGI-CGS offers WMS (web map service) creation and
maintenance. Due to the new equipment, important progress in
information access speed has also been achieved. In addition to
the mentioned WMS, a browser is available within the HGI-CGS's
website for the Geological Map of Croatia at a scale of 1:300,000.

Internal information access has also been improved to make a cen-
tral data repository available to all interested users of GIS/CAD tools.

In addition to the long-term practice of
using ESRI company software products,
open-source Quantum GIS (QGIS) software
has been introduced and has become stan-
dard in institutions similar to ours. Accordin-
gly, the workshop "QGIS as an alternative to
ArcMap" is planned for the staff of the insti-
tute. The new internal web service is under
development and is designed as a central
information platform with links to the archi-
ve, databases, portals and daily news and
actualities.

During 2015, a web application e-lab was
completed and placed into operation for vi-
ewing the operations and the distribution
of tasks within geological laboratories.

During 2015, the Croatian version of the in-
teractive website OneGeology was put into
operation as a component of popularisati-
on of geology for young people. In addition,
everyone is invited to become a friend of
the Survey via HGI-CGS's Facebook page
(https://www.facebook.com/HGI.CGS).

Djelatnici Strucnih sluzbi i Geoloske sluzbe

Employees of the Administration and technical support and the Geological Survey

CROATIAN GEOLOGICAL SURVEY
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Osnovna geoloska karta Republike Hrvatske 1: 50.000
Basic Geological Map of the Republic of Croatia 1:50,000

Glavni istraZivac / Principal investigator: Dr. sc. Tvrtko KORBAR
e-mail: tvrtko.korbar@hgi-cgs.hr

Tijekom 2015. na projektu OGK RH provodena su istrazivanja
planirana u okviru Programskog financiranja temeljne djelat-
nosti u razdoblju 2013-2015. po programskim podru¢jima
(PP). Suradnici su s velikim brojem radova sudjelovali na kon-
gresima te objavili 6 novih listova karata, od ¢ega 3 nove geo-
losko-geografske cjeline, te 6 znanstvenih radova u WoS ¢aso-
pisima.

During 2015, research was conducted within the project “Basic
Geological Map of the Republic of Croatia” (BGM), which was pla-
nned under the structure of funding the fundamental activity by
programme areas in the period 2013-2015. Associates participa-
ted in congresses by presenting a large number of papers and
published 6 new map sheets, 3 of which cover new geological-

[t e e
M"”' _mnu araban Foprterica k‘ﬁr
s‘-|. "}
Humsovec | Bedekovtng | Brezeica Koo Butenc L Witsa
i 3)’ & = =
L e e B e R B u-.—-r’u.
s & st oo ko Kaove | Pobugute | Sask Husen Pame | Pumi | velia Matice Oser ;l;
| ‘h-u Pare Ogelin Topusks | Matentan wop | Mo Prteg \mw- o
i - . s :
'.‘.. -“L__:; E R i -
'\_v-a- " i Hasana it ‘hnu-e
N .| raven _ Kadoteg
W
Nova shema listova TK50 podru¢ja RH e bt MRacltl] IRl i - pomns (" g
(www.dgu.hr) i objavljeni listovi OGK RH koji prikazuju B L A
geolosko-geografske cjeline (zeleno) ;
New scheme of the TM50 (topographic map 1:50,000)

sheets covering the area of Croatia
(www.dgu.hr), and published sheets of the BGM showing
geological and geographical regions (green colour)
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OSNOVNA GEOLOSKA KARTA REPUBLIKE HRVATSKE

OTOK BRAC

M 1:50 000

1140 Soba, 5011911 Braé, 50-119-12 Makarska

List OGK RH,,Otok Brac” (Jelaska i sur., 2015)
BGM sheet "The island of Bra¢” (Jelaska et al,, 2015)

U okviru PP SZ Hrvatska (voditelj: dr. sc. Radovan Avanic) u
zavr$noj fazi izrade je list Medvednica (voditelj: dr. sc. Mirko
Belak), dok je list Ptuj-2 (voditelj: dr. sc. Radovan Avanic) pri-
premljen za recenziju. Na terenu je zavrdeno istraZivanje po-
drucja Ravne gore, a u zavr$noj su fazi i istrazivanja vezana uz
izradu disertacije znanstvenog novaka Tomislava Kurecica:, Se-
dimentologija pliokvartarnih naslaga sjeverne Hrvatske”.

U okviru PP Slavonija (voditelj: dr. sc. Mirko Belak) za recenziju
je pripremljen list Slavonska PoZega-4 (voditelj: Radovan Filjak).
Terenska i laboratorijska istraZivanja, uklju¢ujuci suradnju s La-
boratorijem za geokronologiju Sveucilista u Becu, bila su usmje-
rena na podrucje lista PoZeska gora (voditelj: dr. sc. Mirko Belak),
te na izradu disertacije znanstvenog novaka lvana Misura.

U okviru PP Istra, Kvarner i sjeverna Dalmacija (voditel;j: La-
dislav Fucek) objavljeni su listovi Cres i LoSinj te Rovinj-3. U za-
vrénoj fazi izrade su listovi: Rovinj 11 2 (voditelj: dr. sc. Dubrav-
ko Mati¢ec) te podrucje otoka Silba-Premuda-Skarda (voditelj:
Ladislav Fucek). Terenska istrazivanja bila su usmjerena na ge-
olosko kartiranje i reambulaciju listova koji su u finalizaciji. Dr.

CROATIAN GEOLOGICAL SURVEY

geographical regions. Moreover, 6 scientific papers were pu-
blished in WoS journals.

Within the project area (PA) of northwest Croatia (leader: Radovan
Avani¢, PhD), the sheet Medvednica (leader: Mirko Belak, PhD) is
in the final stage of preparation, and the sheet Ptuj-2 (leader: Ra-
dovan Avani¢, PhD) is ready for peer review. Moreover, fieldwork
was performed in the project area of Ravna Gora, and research
related to the dissertation of research fellow Tomislav Kureci¢, ti-
tled "Sedimentology and palececology of Pliocene Viviparus beds
from the area of Vukomericke Gorice', is in the final stage.

Within the PA of Slavonia (leader: Mirko Belak, PhD), the sheet Sla-
vonska Pozega-4 is prepared for peer review (leader: Radovan Fi-
ljak). Fieldwork and laboratory research, which included collabo-
ration with the Laboratory for Geochronology of the Vienna
University, were oriented towards the area of the sheet Pozedka
Gora (leader: Mirko Belak, PhD) and preparation of the dissertati-
on by research fellow lvan Misur.

Within the PA of Istria, Kvarner and north Dalmatia (leader: La-
dislav Fucek), 3 sheets were published, namely, Cres, Losinj and
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Subvertikalni slojevi juznih obala Solte - zavréna terenska istrazivanja srednjodalmatinskih otoka

Sub-vertical layers of the southern coast of the island of Solta, the final fieldwork on the central Dalmatian islands

sc. Vlatko Brci¢ obranio je doktorsku disertaciju (opSirnije u po-
glavlju Novi doktori).

U okviru PP Srednja i juzna Dalmacija (voditelj: dr. sc. Tvrtko
Korbar) objavljeni su listovi Omis-3, Omis-4, Otok Hvar i Otok
Brac te je napravljena recenzija lista Konavle (voditelj: dr. sc.
BoZo Prtoljan). Obavljena su zavrina terenska istraZivanja sred-
njodalmatinskih otoka na Velom i Malom Drveniku te juznom
dijelu Solte (voditelj: dr. sc. Tvrtko Korbar).

U 2016. radovi ¢e se usmijeriti na finalizaciju geolosko-geograf-
skih cjelina i probnog lista u novom formatu.

Rovinj-3. Sheets for Rovinj 1 and 2 (leader: Dubravko Maticec,
PhD) and the area of the Silba-Premuda-Skarda islands (leader:
Ladislav Fucek) are in the final stages of preparation. Fieldwork
was focused on geological mapping and reambulation of the
sheets, which are in the final stage of preparation. Vlatko Brci¢,
PhD, defended his doctoral dissertation (additional detail in the
"New doctors of science” chapter).

Within the PA of central and south Dalmatia (leader: Tvrtko Kor-
bar, PhD), 4 sheets were published, namely, Omis-3, Omis-4, the
island of Hvar and the island of Brac, and peer review was con-
ducted on the sheet Konavle (leader: Bozo Prtoljan, PhD). Final
fieldwork was completed on the central Dalmatian islands of Ve-
li and Mali Drvenik and in the southern region of the island of
Solta (leader: Tvrtko Korbar, PhD).

In 2016, work will focus on completion of the geological-geo-
graphical units and completion of the test sheet in a new format.

HRVATSKI GEOLOSKI INSTITUT



Osnovna inzenjerskogeoloska karta
Republike Hrvatske 1:100.000

Basic Engineering Geological Map
of the Republic of Croatia 1:100,000

Glavni istraZiva¢ / Principal investigator: Dr. sc. Renato BULJAN
e-mail: renato.buljan@hgi-cgs.hr

IstraZivanja su provedena na podrucju OIGK listova Otocac,
Gospi¢, Drnis i Split u sklopu 1G radova duz Zeljeznicke pruge
Ostarije-Split na 30 izvedbenih projekata sanacije zasjeka
(ukupno 5.3 km). Na temelju |G kartiranja, geofizickog refrak-
cijskog i georadarskog profiliranja te geomehanickih labora-
torijskih ispitivanja, odvojene su Cetiri zone trosenja, prisutni
tipovi nestabilnosti (osipavanje i prevrtanje, diferencijalna ero-
zija, ravni i klinasti slom), izraZenost procesa te posebno tzv.
kriti¢ni blokovi i kriti¢ni volumeni stijenske mase. Obradom
podataka o setovima diskontinuiteta i procjenom njihovih zna-
Cajki (postojanost, zijev, ispuna, hrapavost) dobiveni su para-
metri potrebni za kategorizaciju stijenske mase i geotehnicke

CROATIAN GEOLOGICAL SURVEY

Research has been conducted in the areas of the Otocac, Gospic,
Drnis and Split sheets of the “Basic Engineering Geological Map”
(BEGM) and within engineering-geological (EG) works concer-
ning 30 rock cut mitigation projects on the railway line O3tarije-
Split (total of 5.3 km). Based on EG mapping, geophysical refrac-
tive and geo-radar profiling, and geotechnical laboratory tests,
four zones of weathering were discovered as well as the existing
types of instability (ravelling and toppling, differential weathering,
planar and wedge slide), the severity of the processes, and in par-
ticular, the so-called critical blocks and critical volumes of the rock
mass. By processing the sets of discontinuity data and evaluating
the features of these sets (persistence, aperture, filling and rou-

Karakteristi¢an izgled stijenske mase u usjeku
Zeljeznicke pruge Ostarije-Split, izmedu Zeljeznickih
kolodvora Labin Dalmatinski i Kastel Stari
Characteristic appearance of rock mass in the rock cut
of the railway line Ostarije-Split between the railway
stations Labin Dalmatinski and Kastel Stari
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Panoramska fotografija radova za most kopno - Ciovo
Panoramic photo of works on the bridge from the shore to the island of Ciovo

analize stabilnosti motrenih objekata. Dobivene IG podloge
bitno doprinose izradi kvalitetnih geotehnickih projekata i op-
timalnom rjedenju sanacije usjeka iskazanom kroz gradevinske
projekte. U sklopu istraZivanja Iris Bostjancic izraduje doktorski
rad naslova: Razvoj sustava za procjenu ugrozenosti od odrona
duz Zeljeznicke pruge u karbonatnim stijenama Hrvatske.

Tijekom radova za most kopno - otok Ciovo utvrdeno je da
stvarno stanje ne odgovara projektom predvidenom. Dodat-
nim istraznim busenjem, terenskim, laboratorijskim i kabinet-
skim radovima napravljeni su novi prognozni IG profili na te-
melju kojih je razraden projekt temeljenja mosta.

U Podsljemenskoj urbaniziranoj zoni Grada Zagreba provede-
na su nova istrazivanja sa ciljem detaljnije ras¢lambe naslaga
po dubini, u svrhu dorade postojeceg urbanistickog plana (vi-
$e u zasebnom tekstu).

Svi prikupljeni terenski i laboratorijski podaci upisuju se u bazu
IG podataka i koriste za prostorne ekstrapolacije |G znacajki $i-
reg podrugja istrazivanja kod izrade pripadajucih listova OIGK.
Dodatna istrazivanja provedena su na podruéju OIGK listova
Labin, PulaiTrst te Ivani¢ Grad i Varazdin, radi dovrietka njiho-
ve izrade i slanja na recenziju. U 2016. godini radovi ¢e se in-
tenzivirati na OIGK listovima Crikvenica, Rijeka i Cakovec.

ghness), parameters required for the classification of rock mass
and geotechnical stability analysis of the observed objects were
obtained. The obtained EG basis substantially contributes to pro-
duction of high-quality geotechnical projects and identification
of optimal solutions for rock cut mitigation projects. Within the
framework of the mentioned investigations, Iris Bostjancic is wri-
ting a dissertation titled “Development of rockfall threat asses-
sment system along railways in carbonate rocks of Croatia”

During the construction of the bridge from the shore to the island
of Ciovo, it was found that the actual state does not correspond
to the planned project. Thus, new predictive EG profiles were con-
structed based on additional exploration drilling, field, laboratory
and office work. These profiles served as a foundation for amen-
dment of the bridge foundation project.

New research has been conducted related to the Podslieme ur-
banised area of Zagreb, with the aim of classifying deposits by
depth in additional detail for purposes of amending the existing
urban development plan (additional info in a separate section).

All collected field and laboratory data will be entered into the EG
database and used in spatial extrapolation of EG features of the
wider area of research in the preparation of related BEGM sheets.
Additional investigations were conducted in the areas of BEGM
sheets Labin, Pula, Trieste, Ivani¢ Grad and Varazdin to complete
their production and submit them for peer review. In 2016, work
will intensify on BEGM sheets for Crikvenica, Rijeka and Cakovec.

HRVATSKI GEOLOSKI INSTITUT



Osnovna hidrogeoloska karta
Republike Hrvatske 1:100.000

Basic Hydrogeological Map

of the Republic of Croatia 1:100,000

Glavni istraziva¢ / Principal investigator: Dr. sc. Josip TERZIC
e-malil: josip.terzic@hgi-cgs.hr

U sklopu projekta Osnovne hidrogeoloske karte Republike Hr-
vatske (OHGK) tijekom 2015. su nastavljene aktivnosti iz pret-
hodnih godina. Na projektu i dalje sudjeluje jedanaest istrazi-
vaca, od ¢ega dvije poslijedoktorandice. Naime, kolegice Stasa
Borovi¢ i Maja Briski su u prethodnoj godini doktorirale, o ce-
mu se podrobnije izvjeStava u zasebnim tekstovima ovog Go-
disnjeg izvjesca.

OHGK predstavlja jedan od temeljnih projekata Hrvatskog ge-
oloskog instituta i na njemu sudjeluju svi institutski hidrogeo-
lozi. Osnovni zadatak rada na projektu jest publiciranje poje-
dinih listova ili podru¢ja i javna dostupnost tako objavljenih
publikacija. Nazalost, zbog vise nego nedostatnog financiranja
od strane nadleznog ministarstva, rad na projektu se uglav-
nom financira iz vlastitih sredstava koja djelatnici ostvaruju na
projektima svih vrsta: od medunarodnih, preko znanstvenih,
do trziSnih. Iz prethodnih projektnih razdoblja objavljena su

CROATIAN GEOLOGICAL SURVEY

Within the project of “Basic Hydrogeological Map of the Republic
of Croatia" (BHGM) activities were continued from previous years
during 2015. This project continues to engage eleven researchers,
of whom two are post-doctoral researchers. More specifically, co-
lleagues Stasa Borovic¢ and Maja Briski earned PhD degrees in the
previous year, as further reported in separate sections of this
Annual Report.

BHGM is one of the basic projects in the Croatian Geological Sur-
vey (HGI-CGS), and all hydrogeologists of the HGI-CGS participa-
te in this effort. The main task of the project is to publish particu-
lar sheets or areas and enable public access to such publications.
Unfortunately, because funding from the relevant ministry is gre-
atly insufficient, work on the project is primarily financed from
our own funds, which are raised by employees who work on in-
ternational, scientific and commercial projects of all types. As a
result of previous project periods dating back to the 1990s, only

Ubacivanije trasera u ponor. Slovenski dio Istre,
opazanja u Hrvatskoj (foto T. Frangen)

Tracer injection into the swallow hole (ponor) in
the Slovenian region of Istria with observations in
Croatia (photoT. Frangen)
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Krski izvor Rjecine (foto M. Kuhta)
Karst spring of Rjecina (photo M. Kuhta)

tek Cetiri lista OHGK u mjerilu 1:100.000, jo$ 1990-ih. Prethod-
na godina u tom je smislu predstavljala odredenu prekretnicu
jer su tri dodatna lista (Krapina, Rab i Otocac) sada u visokoj
fazi recenzijskog postupka i o¢ekuje se njihovo publiciranje,
mozda vec tijekom 2016.

Uz ove zavrsne radove koji prethode samom publiciranju, hi-
drogeolozi su nastavili znanstveno-istrazivacki rad na vie tere-
na iz kojih ¢e u nadolaze¢em razdoblju biti objavljene nove pu-
blikacije, s tom razlikom da ¢e se od listova (shematskiizrezanih
poligona povrsinom istovjetnih Osnovnoj geoloskoj karti
1:100.000) rad vi$e usmjeravati po podrucjima, tj. prirodnim cje-
linama: slijevnim podruéjima, porjecjima, hidrogeoloski pove-
zanim sustavima i cjelinama. U tome smislu nastavljen je rad u
juznoj Dalmaciji (slijev Pruda i Sire zone Bacinskih jezera) i doli-
ni Drave, uspostavljena je opazacka mreZa u Baraniji, dok istra-
Zivanja podrudja istarskog poluotoka ulaze u zavrinu fazu i oce-
kuje se njihov dovrsetak tijekom 2016., uz pokretanje postupka
recenzije. Osim podrucja, neki su listovi ve¢ u prethodnim faza-
ma dovedeni u visoku fazu izrade pa se nastavljaju radovi i na
njima: Sisak, Zadar, Varazdin, Crikvenica i Slavonski Brod.

4 sheets of the BHGM at the scale of 1:100,000 were published.
The previous year was a clear turning point in this sense because
3 additional sheets (Krapina, the island of Rab and Otocac) are
now in the advanced stage of peer review with publication
expected as early as 2016.

Together with these final works leading to publication, hydrogeo-
logists continued scientific research in various areas for the purpo-
se of publishing in the upcoming period. The difference is that in-
stead of focusing on the sheets (schematically cut polygon surfaces
identical to those of the “Basic Geological Map” at the scale of
1:100,000), the work will be focused on target areas, i.e, on natural
units: watersheds, drainage basins and interconnected hydrogeo-
logical systems and units. In this sense, work continued in the so-
uthern Dalmatia (Prud catchment area and wider zone of the Ba-
¢ina Lakes) and in the Drava River plain. A monitoring network was
established in Baranja, and research on the target area of the Istrian
Peninsula reached the final stage with completion expected in
2016 with the initiation of the peer review procedure. In addition,
in previous stages, certain sheets (Sisak, Zadar, Varazdin, the island
of Krk and Slavonski Brod) already reached a high stage of produc-
tion, and the work on their completion is ongoing.

Terenski fluorometar u izvoru Kristal u Opatiji (foto M. Kuhta)

Field fluorometer in the Kristal Spring, Opatija (photo M. Kuhta)
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Osnovna geokemijska karta Republike Hrvatske
Basic Geochemical Map of the Republic of Croatia

Glavni istraziva¢ / Principal investigator: Prof. dr. sc. Josip HALAMIC
e-mail: josip.halamic@hgi-cgs.hr

Autor teksta / Author of the text: Danijel IVANISEVIC

e-mail: danijel.ivanisevic@hgi-cgs.hr

Geokemijska istrazivanja su se u 2015. godini odvijala na regi-
onalnoj razini. Preciznije, izradene su karte raspodjele arsena,
bakra, Zive, olova i cinka, kao potencijalno toksi¢nih metala
(PTM) u tlu na podruéju Panonskog bazenskog sustava (PBS).
Pri izradi karata koristeni su rezultati kemijskih analiza uzoraka
tla, koje su na podrug¢ju citave Europe prikupili djelatnici geo-
loskih sluzbi u okviru izrade Geokemijskog atlasa FOREGS (Fo-
rum of European Geological Surveys), medu kojima je i Hrvatski
geoloski institut. Koristeni su samo oni rezultati koji pripadaju
PBS-u i orogenim sustavima koji ga okruzuju.

Karte su izradene interpolacijom izometri¢no-log transformi-
ranih omjera vrijednosti koncentracija PTM-a obi¢nim krigin-
gom. Kako bi se provjerila vjerodostojnost dobivenih rezultata,
uz kartu raspodjele svakog PTM-a, prikazane su i po tri slucaj-
no odabrane karte izradene metodom sekvencijalnih Gausso-

CROATIAN GEOLOGICAL SURVEY

In 2015, geochemical investigations took place at the regional
level. More specifically, distribution maps were created of arsenic,
copper, mercury, lead and zinc as potentially toxic metals (PTM)
in the soil in the area of the Pannonian Basin System (PBS). The
results of chemical analyses of soil samples were used to con-
struct the maps, and these samples were collected throughout
Europe by employees of Geological Surveys that were members
of the former Forum of European Geological Surveys (FOREGS)
(currently EuroGeoSurveys — EGS), including the Croatian Geolo-
gical Survey. Only those results that belong to the PBS and asso-
clated portions of the surrounding orogens were used.

The main maps were constructed by Ordinary Kriging interpola-
tion of isometric-log ratio transformed concentrations of PTM. To
assess the credibility of the obtained maps, 3 randomly selected
maps were presented together with the main maps, which were

Podrugje istrazivanja (prikazano u boji)
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Geokemijska karta raspodjele olova u
povrsinskom sloju tla na podrucju Panonskog
bazenskog sustava i orogenih sustava koji ga
okruzuju, izradena metodama (a) obi¢nog
kriginga i (b) sekvencijalnih Gaussovih simulacija

Geochemical distribution map of lead in the

topsoil media of the PBS and associated parts of
the surrounding orogens, as interpolated using
Ordinary Kriging (a) and Sequential Gaussian
Simulations (1st, 50th and 100th realisation) (b)
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vih simulacija. IzraCun i izrada karata odradeni su R i ArcGIS
programskim paketima. U izradi karata koristena je Natural Ear-
th bazna karta (North American Cartographic Information Soci-
ety) koja, osim rasterske, sadrZi i vektorske datoteke poput
glavnih gradova, rijeka, prometnica i dr. Takoder, koristene su
i vektorske datoteke U.S. Geological Survey World Petroleum
Assessment programa, s podacima rudnika i preradivackih in-
dustrija na istrazivanom podrudju.

Uz karte, dana je i interpretacija istih. Na visoke koncentracije
PTM u tlu moZze utjecati kemijski sastav izvoriSnog materijala,
razliciti prirodni procesi, ali i antropogena aktivnost. Korisnost
karata je s regionalnog aspekta jasna u pogledu interpretaci-
je visokih koncentracija PTM-a, ovisno o podru¢ju u kojem su
prisutne. Tako se rezultati dovode u vezu s prirodnim trose-
njem stijena iz orogenskih sustava koji okruzuju PBS, aliis an-
tropogenim aktivnostima poput rudarenja ili urbanizacijskih
procesa.

produced by the method of Sequential Gaussian Simulations. Cal-
culations and map production were performed in R and ArcGIS
software packages. For the purpose of map construction, the Na-
tural Earth base map (North American Cartographic Information
Society) was used, which contains vector files (such as capitals,
rivers, roads, etc,) in addition to raster files. Moreover, the vector
files of the U.S. Geological Survey World Petroleum Assessment
Programme were used with mining and processing industry da-
ta within the study area.

In addition to maps, interpretation is also offered. High concen-
trations of PTM in the soil can be affected by the chemical com-
position of the source material, various natural processes and an-
thropogenic activity. The usefulness of maps from a regional
aspectis clear in terms of elevated concentrations of PTM, depen-
ding on the area in which they are present. Therefore, the results
are linked to the weathering of rocks from orogenic systems that
surround the PBS and also to anthropogenic activities such as
mining or urbanisation processes.

HRVATSKI GEOLOSKI INSTITUT



Karta mineralnih 1 energetskih sirovina

Republike Hrvatske

Map of the Mineral and Energy Resources

of the Republic of Croatia

Glavni istrazivac / Principal investigator: Dr. sc. Zoran PEH
g-mail: zoran.peh@hgi-cgs.hr

Karta mineralnih i energetskih sirovina (KMES) predstavlja cje-
lovit prikaz mineralno-sirovinskog potencijala Republike Hr-
vatske. Njen sadrZaj vrjednuje se ponajprije u svjetlu strategije
odrZivog razvoja koji povezuje upravljanje mineralnim sirovi-
nama, njihovu eksploataciju i odnos prema okolisu. U tom smi-
slu, karta sadrzava viSeslojni pregled mineralnih sirovina cija
su raznolikost, u¢estalost prostornog pojavljivanja, razlike u di-
menzijama, kao i varijacije u mineralnom i kemijskom sastavu,
izravna posljedica geoloske grade (litoloskih i tektonskih od-
nosa), kojaima odlucujucu ulogu u postanku i smjestaju leZista
mineralnih sirovina. Stoga je geoloska grada jedna od osnov-
nih sastavnica (slojeva) KMES i predstavlja osnovu za izradu

Kamenolom dolomita,Or3uli¢a kosa” u Viroviti¢ko-podravskoj Zupaniji
(foto Z. Dedi¢)

Dolomite quarry “Oréulica kosa'’, Virovitica-Podravina County
(photo Z. Dedi¢)

CROATIAN GEOLOGICAL SURVEY

The"Map of Mineral and Energy Resources’ (MMER) is a compre-
hensive overview of the raw material potential of Croatia, and its
content is evaluated primarily based on the sustainable develo-
pment strategy, which links management and exploitation of mi-
neral resources and attitudes towards the environment. In this
sense, the map contains a multilayer view of mineral resources,
whose diversity, frequency of spatial appearance, differences in
dimensions, and variations in mineral and chemical composition
are a direct result of the geological structure (lithological and tec-
tonic relations). Thus geological structure has a decisive role in
the genesis and setting of mineral deposits. Therefore, geological
structure is one of the basic elements (layers) of the MMER and

Boksit na kontaktu gornja kreda-gornji eocen, drnisko podrucje
Bauxite on the Upper Cretaceous-Upper Eocene contact in the area of Drni$
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Uzorkovanje gornjojurskih boksita u lezistu Mondelako kod Rovinja
Upper Jurassic bauxite sampling in the Mondelako deposit near Rovinj

njenog prognoznog dijela (karte potencijalnosti). Na osnovi
geoloske grade utvrduju se zakonitosti pojavljivanja i prostor-
ne raspodjele razli¢itih mineralnih sirovina, ¢ime se povecava
moguénost otkrivanja novih lezista i prosirenje ve¢ postojecih
(minerogenetska rajonizacija, zone potencijalnosti).

U procesu razvitka KMES je izravno povezana s ostalim djelat-
nostima u okviru Zavoda za mineralne sirovine, koji odreduju i
njene sekundarne ciljeve, a to su procjena potencijalnosti i vr-
jednovanije leZista pojedinih mineralnih sirovina u lokalnim i re-
gionalnim okvirima (Dinaridi i Panonska Hrvatska). Spomenute
djelatnosti su u najvecem broju slucajeva povezane s razlicitim
projektima koji se odnose na suradnju s gospodarstvom. Usmje-
rene su ponajvise na izradu rudarskih studija za pojedine Zupa-
nije, koje sadrze odgovarajuce karte mineralnih sirovina i karte
potencijalnosti promjenljivog mjerila. Ove karte predstavljaju
osnovu za izradu KMES koja ¢e, kao pregledna karta, sadrzavati
ukupno 18 listova mjerila 1:200.000. U kona¢nici, KMES ce biti
predstavljena i kao jedinstven list u mjerilu 1:300.000.

U svojem znanstvenom dijelu projekt je dominantno usmjeren
naistrazivanje postanka i smjestaja boksitnih lezista na podruc-
ju Jadransko-dinaridske karbonatne platforme. O toj tematici
objavljeni su znanstveni radovi, a u pripremi je i jedan novi.

serves as the foundation for its prognostic features (maps of po-
tentiality). Rules of occurrence and spatial distribution of various
mineral resources are determined based on the geological struc-
ture, thus increasing the possibility of discovering new deposits
and expansion of existing ones (minerogenetic zoning, zones of
potentiality).

In the process of development, MMER is directly linked to other
activities within the Department of Mineral Resources, which de-
fine its secondary objectives, namely, potentiality assessment and
evaluation of individual deposits of mineral resources in local and
regional frameworks (Dinarides and Pannonian Croatia). In most
cases, these activities are associated with a variety of projects re-
lated to cooperation with the economy. Moreover, these projects
are focused primarily on production of mining studies for indivi-
dual counties and contain corresponding maps of mineral reso-
urces and potentiality maps of variable scales. These maps are
used in development of the MMER, which will, as a review map,
contain a total of 18 sheets at the scale of 1:200,000. Finally, the
MMER will be presented as a single sheet at the scale of 1:300,000.

In'its scientific component, the project is predominantly focused
on study of the origin and setting of bauxite deposits in the area
of the Adriatic-Dinaric carbonate platform. Scientific papers have
been published on this subject,and a new paperisin preparation.

HRVATSKI GEOLOSKI INSTITUT



Geoloska karta podmorja

Geological Map of the Croatian Adriatic Sea

Glavni istrazivac / Principal investigator: Dr. sc. Slohodan MIKO
e-mail: slobodan.miko@hgi-cgs.hr

IstraZivanja i aktivnosti vezane za pilot projekt “GeoloSke karte
podmorja” provodile su se kroz projekt HRZZ-a Lost Lake Lan-
dscapes of the Eastern Adriatic Shelf (LoLADRIA) i medunarod-
ni projekt EMODnet Geology 2. Obavljena su geofizicka istrazi-
vanja geoloskim i panoramskim dubinomjerima na podruéju
Loinjskog kanala i Novigradskog mora te Pirovackog zaljevai
dijela Murterskog mora. Ukupno je snimljeno vise od 300 km
seizmickih profila. Geofizicka istraZivanja provedena su u surad-
nji s kolegama sa Sveucilista iz Patrasa (Gr¢ka-Laboratory of Ma-
rine Geology and Physical Oceanography) te kompanijom Inno-
mar (Njemacka) koja je ustupila geoloski dubinomjer za
potrebe projekta koji je prijavila Dea Brunovi¢ (Submerged Ho-
locene karst environments: in search for the missing link
between Lake Vrana - the largest lake in Croatia — and the sea).
Uspostavljena je suradnja s institutom “Marum” iz Bremena
(Njemacka) gdje su obavljena XRF snimanja jezgri duzine 4.5 m

Profil Pirovackog zaljeva snimljen geoloskim dubinomjerom SES 2000
kompanije Innomar (Projekt: Submerged Holocene karst environments:
in search for the missing link between Lake Vrana - the largest lake in
Croatia - and the sea)

Profile of Pirovac Bay recorded using the SES 2000 light sub-bottom profiler of
the Innomar Company (Project: Submerged Holocene karst environments:

In search for the missing link between Lake Vrana - the largest lake in Croatia
—and the sea)

CROATIAN GEOLOGICAL SURVEY

Istrazivaci HGI-CGS-a s kolegama sa Sveucilista u Patrasu i posada broda
Zlatica 2 u Malom Losinju nakon zavrsetka geofizickog snimanja morskog
dna u LoSinjskom kanalu

Researchers from the Croatian Geological Survey with colleagues from the
University of Patras and the crew of the ship Zlatica 2 in Mali Losinj after
completion of seafloor geophysical recording in the Losinj Channel

Research and activities related to the pilot project “Geological
Map of the Croatian Adriatic Sea” were performed within the Cro-
atian Science Foundation's project “Lost Lake Landscapes of the
Eastern Adriatic Shelf” (LoLADRIA) and the international project
EMODnet Geology 2. Geophysical surveys were conducted using
geological and panoramic sonar in the areas of the channel of
the island of Losinj, the Novigrad Sea and Pirovac Bay and in a
portion of Murter Sea. The total of recorded seismic profiles co-
vers more than 300 km. Geophysical surveys were performed in
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Slana mocvara kod Osora (Otok Cres)
Salty marsh near Osor (Cres Island)

iz Velikog jezera na Mljetu u rezoluciji od 2 mm pomocu linij-
skog XRF skenera. Upotrebom i analizom seizmickih profila ja-
dranskog podmorja krenulo se u pripremu geoloske karte pod-
morja (predkvartarnih naslaga) u mjerilu 1:500.000 u suradniji s
Agencijom za ugljikovodike. Kako bi se harmonizirala geologi-
ja podmorja Jadrana, zemlje koje imaju izlaz na Jadransko mo-
re pripremile su sporazum o razumijevanju (EMODnet Adriatic
Sea Group) putem kojeg se planira uspostaviti ¢vré¢a suradnja
izmedu Italije, koja je otisla najdalje u kartiranju podmorja, sa
zemljama isto¢ne jadranske obale u kojima je razvoj geoloskog
kartiranja podmorja u povojima.

Uplovljavanje istrazivacke platforme “Q2" u luku Nerezine nakon busenja u
Losinjskom kanalu

Research platform“Q2" entering the port of Nerezine after drilling in the Losinj
Channel

collaboration with colleagues from the University of Patras (Gree-
ce-Laboratory of Marine Geology and Physical Oceanography)
and also with the Innomar Company (Germany), which offered
geological sonar for the needs of the project submitted by Dea
Brunovic¢ (Submerged Holocene karst environments: In search for
the missing link between Lake Vrana - the largest lake in Croatia
- and the sea). Cooperation was established with the Center for
Marine Environmental Sciences-"Marum" in Bremen (Germany),
where XRF recording of cores 4.5 m in length from Lake Veliko on
theisland of Mljet was performed. The resolution was set to 2 mm
using a linear XRF scanner. Using seismic profiles of the Adriatic
seafloor and their analysis, preparation of the “Geological Map of
the Croatian Adriatic Sea” (deposits older than Quaternary) at the
scale of 1:500,000 has begun in cooperation with the Croatian
Hydrocarbon Agency. To harmonise the Adriatic seafloor’s geo-
logy data, countries that have access to the Adriatic Sea have pre-
pared an agreement of understanding (EMODnet Adriatic Sea
Group) that will establish closer cooperation between Italy, which
has made the most progress in mapping the seafloor, and the
countries of the eastern Adriatic coast, where the development
of geological mapping of the seafloor is only in the initial stages.

Jezgra laminiranih sedimenata (varvi) iz Velikog jezera na Mljetu, pripremljena za XRF analizu linijskim XRF analizatorom u Institutu “Marum’;
Bremen, Njemacka

Borehole core of laminated sediments (varves) from the Great Lake on Mljet Island, prepared for XRF analysis (XRF core scanner) in the Institute "Marum’,

Bremen, Germany

HRVATSKI GEOLOSKI INSTITUT



Ozren HASAN: IstraZivacka platforma Q2 na Vranskom jezeru kod Biograda / Research platform Q2 on Vrana Lake near Biograd
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Standardizacija i primijenjena istrazivanja kvartarnih

sedimenata u Hrvatskoj
Standardisation and Applied

Investigation of

Quaternary Sediments in Croatia

Glavna istraZivaica / Principal investigator: Dr. sc. Lidija GALOVIC
e-mail: lidija.galovic@hgi-cgs.hr

Intenzivna radionica iz mikromorfologije tla odrzavala se 17.-
28. kolovoza 2015. godine u HGI-CGS-u kao dio uspostavnog
istrazivackog projekta HRZZ-a “Standardizacija i primijenjena
istraZivanja kvartarnih sedimenata Hrvatske". Pozvani preda-
vati, prof. Rosa M. Poch (Sveuciliste u Lleidi, Spanjolska), prof.
Georges Stoops i dr. Vera Marcelino (Sveudiliste u Gentu, Bel-
gija), vec¢ su bili odrzavali takve tecajeve u Barceloni, Lliedi,
Gentu, Tlibingenu i lani u Trempu. Svojim predavanjima dopri-
nijeli suidr. Lidija Galovi¢, dr. Hrvoje Posilovi¢ i dr. Mihovil Brlek
iz Zavoda za geologiju HGI-CGS-a.

L

The Intensive Training Course on Soil Micromorphology took
place on August 17-28, 2015 at the HGI-CGS as a component of
the Croatian Science Foundation project“Standardisation and Ap-
plied Investigation of Quaternary Sediments in Croatia” Invited
lecturers Prof. Rosa M. Poch (University of Lleida, Spain), Prof.
Georges Stoops and Dr. Vera Marcelino (University of Ghent, Bel-
gium) formed the backbone of the earlier courses in Barcelona,
Lleida, Ghent, Tibingen and Tremp in previous years. Lectures
were contributed by Dr. Lidija Galovi¢, Dr. Hrvoje Posilovi¢ and Dr.
Mihovil Brlek from the Department of Geology, HGI-CGS.

F‘_J! H" H"'—‘T

) A o .
Iv—‘ | — —ui - ﬂm ]
- S ” e
uwl “
: — NEA
oy, 3 =
A \g = Y X L)
7.
= = ¥ Y A R
8 = ‘ _ B
%0 _ et Ve R e = —__

Zajednicka fotografija ispred Hrvatskog geoloskog instituta s prof. G. Stoopsom

Group photo in front of the Croatian Geological Survey with Prof G. Stoops
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Tijekom jednog od predavanja
During one of the lectures

Radionica je bila cjelodnevna, interaktivna, a polaznici su mogli
diskutirati i o vlastitim preparatima. Za vjezbe i rad na vlastitim
preparatima na raspolaganju su bili polarizacijski mikroskopi,
kao i ostali uvjeti za rad, ¢ak i poslije propisanog rasporeda. Po-
laznicima je uru¢ena potvrda o sudjelovanju.

Na radionici je sudjelovalo 20 polaznika iz 12 razli¢itih zemalja
(Hrvatska, Italija, Izrael, SAD, Njemacka, Poljska, Rusija, Ce3ka,
Madarska, Srbija, Slovenija i Ujedinjeno Kraljevstvo). Bilo je ne-
koliko doktoranata, no vecina su bili poslijedoktoranti iz razli-
¢itih disciplina, od geologije, preko tloznanstva i arheologije
do geografije. Radionica je oglasena na 20 medunarodnih web
stranica.

Na kraju radionice organizirana je i terenska ekskurzija u Muzej
krapinskih neandertalaca (Kraneamus), Trakosc¢an i Aquae las-
sae-Varazdinske Toplice.

CROATIAN GEOLOGICAL SURVEY

This course was an all-day interactive event, and participants
could discuss their own thin sections as well. For practical exer-
cises and personal work, polarising microscopes were available
as well as facilities for working with the microscopes during extra
time. The participants received a certificate of attendance.

Twenty students from 12 different countries (Croatia, Italy, Israel,
USA, Germany, Poland, Russia, Czech Republic, Hungary, Serbia,
Slovenia and United Kingdom) participated in the course. Sev-
eral of the participants were PhD students but most were post-
doctoral researchers from different disciplines ranging from geol-
ogy, soil science and archaeology to geography. This event was
announced on 20 international web sites.

Field excursions included visits to the Krapina Neanderthal Mu-
seum (Kraneamus), Trakos¢an and Aquae lassae-Varazdinske Top-
lice.
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GeoMapping — Istrazivanje | promocija koriStenja
plitkog geotermalnog potencijala Republike Hrvatske

GeoMapping — Research and Promotion of Use of
Shallow Geothermal Potential in the Republic of Croatia

Koordinator za HGI-CGS / Coordinator for HGI-CGS: Dr. sc. Josip TERZI

Autorica teksta / Author of the text: Dr. sc. Stasa BOROVIC
http://geothermalmapping.fsb.hr

Lokacije istraznih busotina u panonskom (crveno) i dinaridskom (plavo)
dijelu Hrvatske

Locations of exploratory boreholes in the Pannonian (red) and the Dinaridic
(blue) regions of Croatia

Projekt GeoMapping financiran je od lipnja 2013. do lipnja
2015. godine iz IPA fonda EU za regionalni razvoj. Nositelj pro-
jekta bio je Fakultet strojarstva i brodogradnje Sveucilista u
Zagrebu, Hrvatski geoloski institut je bio partner, a suradnici
Sest Skola i jedan znanstveni institut, na ¢ijim su se zemljistima
provodili istrazni radovi.

Glavni su elementi projekta bili istrazivanje toplinskih svojsta-
va podzemlja do 100 m (gdje se najcesée smjestaju busotinski

The GeoMapping project was funded by the EU IPA regional de-
velopment fund from June 2013 until June 2015. The applicant
was the Faculty of Mechanical Engineering and Naval Architec-
ture, University of Zagreb; the Croatian Geological Survey was a
partner; six high schools and one institute were collaborators, and
research was conducted on their premises.

CAKOVEC

GOSPIC 3

Razli¢iti sedimenti i stijene u plitkom podzemlju znacajno utjecu na izbor
tehnologije busenja i vrste dizalice topline, kao i na ucinkovitost sustava
tijekom radnog vijeka (gore-panonski dio; dolje-dinaridski dio)

Different sediments and rocks in the shallow subsurface greatly influence the
selection of drilling technology and type of heat pump as well as the
efficiency of the system throughout its lifecycle (up-Pannonian region;
down-Dinaridic region)

HRVATSKI GEOLOSKI INSTITUT



Determinacija jezgre busotine B-1 u Osijeku
Core determination at borehole B-1 in Osijek

izmjenjivaci topline za dizalice topline) te promocija grijanja i
hladenja tom tehnologijom na institucijama gdje su instalaci-
je postavljene, kao i na brojnim radionicama i skupovima.

Buduci da se na teritoriju Republike Hrvatske jasno razlikuju
dvije velike i geoloski razlicite cjeline — panonski i dinaridski
dio - u svakome od njih su odabrane po Cetiri lokacije. Na sva-
koj od njih izbusena je busotina dubine 100 m s jezgrovanjem
te su ugradeni buotinski izmjenjivaci topline u koje su postav-
ljeni opticki kablovi za distribuirano mjerenje temperature.

Istrazivanje toplinskih svojstava provedeno je trima uspored-
nim metodama: direktnim mjerenjem na uzorcima jezgre, kla-
si¢nim testom toplinskog odziva te naprednom metodom dis-
tribuiranog testa toplinskog odziva. Prikupljeni podatci o
toplinskim svojstvima plitkog podzemlja mogu se koristiti u
planiranju instalacija dizalica topline. Na izvedenim pilot su-
stavima provodit ¢e se daljnja znanstvena istraZivanja prace-
njem sezonske ucinkovitosti tijekom njihovog radnog vijeka.
VaZno je napomenuti da se radi o koristenju obnovljivog izvo-
ra energije koje je moguée u gotovo svim geoloskim okolisSima.

CROATIAN GEOLOGICAL SURVEY

The main objectives of the project were investigation of the ther-
mal properties of the shallow subsurface (where borehole heat
exchangers for heat pumps are usually placed) and promotion of
heating and cooling using this technology at the institutions
where the installations were situated as well as at multiple work-
shops and conventions.

Because the territory of the Republic of Croatia is distinctively di-
vided into two major geologically different regions, i.e, Pannon-
ian and Dinaridic, four locations were chosen in each realm. At
every location, a 100 m borehole was drilled via core drilling, and
borehole heat exchangers were installed together with optical
fibre cables for distributed temperature measurement.

Thermal property measurements were conducted using three
different methods: direct measurement on core samples, the clas-
sic thermal response test, and the advanced distributed thermal
response test. Data collected on the shallow subsurface thermal
properties can be used in heat pump installation planning. Fur-
ther scientific research will be conducted at the established pilot
sites by monitoring the seasonal performance of the system
throughout its lifecycle. It is important to stress that this technol-
0gy uses a renewable energy source and can be installed in near-
ly any geological environment.
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ODABRANI PROJEKTI

Paleolimnoloska istrazivanja Bacinskih jezera
Paleolimnological Research of Ba¢ina Lakes

Glavni istrazivac / Principal investigator: Dr. sc. Slobodan MIKO
Autorica teksta / Author of the text: Dr. sc. Nikolina ILIJANIC

Posljednjih godina povecala se svijest o o¢uvanju jezera u Hr-
vatskoj te su razni propisi o vodama uskladeni s direktivama
EU o provodenju monitoringa povrsinskih i podzemnih voda.
U skladu s tim, Hrvatske vode financirale su projekt paleoli-
mnoloskih istrazivanja Bacinskih jezera u razdoblju od 2013.
do 2015. godine. Projekt je bio koncipiran prema najmoderni-
jim paleolimnoloskim istraZivanjima koja se provode analizom
jezerskih sedimenata, prikupljanjem (1) dugih jezgri sedime-
nata (5-8 m) i (2) kratkih jezgri sedimenata (15-30 cm).

Bacinska jezera su relativno male ukupne povrsine, tek 1.4 km?,
no predstavljaju zanimljivu krsku pojavu jer su skup 7 jezera,
od kojih je 6 medusobno povezano (O¢usa, Crnisevo, Podgora,

In recent years, awareness of conservation of the lakes in Croatia
has increased, and various regulations for water resources were
harmonised with EU directives on monitoring of surface water
and groundwater. Accordingly, Hrvatske vode (Croatian Waters)
funded the research project on paleolimnological investigations
in the Bacina Lakes in the period from 2013 to 2015. This project
was designed following the latest paleolimnological research and
conducted via collection and analysis of lake sediments, namely,
(1) long sediment cores (5-8 m) and (2) short sediment cores
(15-30 cm).

The Bacina Lakes have a relatively small surface area, only 1.4 km?,
but they represent an interesting karst phenomenon. These lakes

Istrazivacka platforma na kojoj se nalazi a) klipni korer za uzorkovanje dugih jezgri (<10 m) i b) gravitacijski korer za uzorkovanje kratkih jezgri (<50 cm)

Research platform equipped with a) a piston corer for sampling of long cores (<10 m) and b) a gravity corer for sampling of short cores (<50 cm)

HRVATSKI GEOLOSKI INSTITUT



a) Bacinska jezera i b) profili snimanja
jezerskog dna panoramskim
dubinomjerom (zeleno-crveno je
graduirani prikaz dubine)

a) The Bacina Lakes and b) profiles of
the lake bottom recorded by sonar
(green to red is the graduated
representation of depth)

Sladinac, Sipak i Plitko jezero), dok je jezero Vrbnik danas pot-
puno odvojenoi nije obuhvaceno ovim istrazivanjem, no upra-
vo zbog svoje izoliranosti predstavlja potencijal za otkrivanje
novih saznanja o promjenama razine vode jezera. Bacinska je-
zera zanimljiva su i zbog dvaju tunela: jedan ih povezuju s mo-
rem (izgraden 1912. g.), a drugi s Vrgorackim poljem (izgraden
1938. g.). Ve¢ na temelju ovih podataka moze se govoriti o Ba-
¢inskim jezerima kao vrlo dinami¢nom ekosustavu, u kojem je
ljudska intervencija imala velik utjecaj na jezero u nedavnoj
proslosti, a s obzirom na nepravilni oblik Bacinskih jezera vid-
ljivo je da je morfologija terena uvelike utjecala na formiranje,
promjene oblika i razine jezera tijekom pro3losti. Provedena su
snimanja panoramskim dubinomjerom kako bi se stekao uvid
umorfologiju dna istraZivanih jezera, te je izradena batimetrij-
ska karta jezera.

CROATIAN GEOLOGICAL SURVEY

include 7 lakes, 6 of which are interconnected (O¢usa, Crnidevo,
Podgora, Sladinac, Sipak and Lake Plitko), whereas Lake Vrbnik is
completely separated at present and is not included in this study.
However, especially because of its isolation, Lake Vrbnik repre-
sents potential for new discoveries related to lake water level
changes. The Bacina Lakes are also interesting because of two
tunnels, one that connects them with the sea (builtin 1912) and
the other that connects them with the Vrgorac karst field (built
in 1938). Therefore, based on these data, we deem Bacina Lakes
a highly dynamic ecosystem, where human intervention has had
agreatimpact on the lake in the recent past. The irreqular shapes
of the Bacina Lakes show that the morphology of the terrain
greatly influenced the formation, change in shape, and changes
in the lake water level in the past. The recordings were collected
using panoramic sonar to gain insight into the morphology of
the investigated lake bottoms, and a bathymetric map of the
lakes was also created.
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juznoy Jadrana

Geneza, osnovne znacajke i naftnogeoloski potencijal
.Burano” facijesa i korelacija na podrucju srednjeg i

Genesis, Basic Characteristics and Petroleum Bearing

Potential of the ,,Burano” Facies and Correlation in the
Central and Southern Adriatic

Glavni istrazivac / Principal investigator: Dr. sc. Georg KOCH
e-mail: georg.koch@hgi-cgs.hr

Naslovna studija, koja se nadovezuje na,Geolosdka istraZivanja
dijapirskih kompleksa Komiza i Palagruza” kao dio ukupnih
istraZivanja,lzrada geoloske studije nastavak Konavle - otoci”
u suradnji HGI-CGS-a INA-e, imala je za cilj korelaciju,,Burano”
facijesa u podrucju srednjeg i juznog Jadrana.

The title study is a component of the overall research known as
"Continuation of geological studies in the Konavle - Islands area"
and is conducted in cooperation with the INA petroleum com-
pany. The study adds to the “Geological research of the diapir
complex of Komiza and Palagruza" and intends to correlate the
"Burano" facies in the central and southern Adriatic.
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Seizmicki profil, geoloska i naftno geoloska interpretacija profila Vlatka-1 - Vlasta-1 (Cota et al., 2015)

Seismic profile, geological and petroleum-geological interpretation of the profiles Vlatka-1-Viasta-1 (Cota et al, 2015)

Na talijanskoj strani "Burano” facijes karakterizira karni¢ko-no-
ricki evaporitni ¢lan i retski dolomitni ¢lan. Na hrvatskoj strani
Jadrana "Burano" facijes generalno je u suglasju s talijanskom
stranom, no utvrdeno je da su evaporiti ladini¢ko-karnicke sta-
rosti specificnost samo hrvatskog dijela Jadrana.

Na hrvatskoj strani su utvrdene karnicke maticne stijene u bu-
Sotini Vlasta-1, odnosno donjonoricke u busotini Vlatka-1, kao
i pozitivna korelacija mati¢na stijena-bitumen-nafta. Istraziva-
nja su pokazala genetsku povezanost dijapira otoka Visa i Pala-
gruze s,Burano” facijesom nabusenim u busotinama Vlatka-11i
Vlasta-1. Dubinsko kontinuirano prostiranje potencijalnog ho-
rizonta u odnosu na neke seizmicke repere jo$ nije usuglaseno,
Stoimplicira neke dvojbe u izradi karte zrelosti maticnih stijena
+Burano” facijesa.

Konkretniji pokazatelji sadrZaja i generativnog potencijala,,Bu-
rano” (ekvivalent,Vlasta-Komiza“) facijesa na Sirem prostoru mo-
gu se ocekivati na temelju rezultata buducih istraznih busenja.

U projektu su sudjelovale kolegice Lilit Cota, Tamara Troskot-
Corbi¢ i Magdalena Pandzi¢ (INA). Rezultati su dijelom prika-
zani uradu Cota et al. (2015), $to je pokazatelj uspjesne surad-
nje istrazivaca HGI-CGS-a i INA-e koja predstavlja okosnicu
daljnjih zajednickih istrazivanja.

Cota, L, Troskot-Corbi¢, T, Koch, G. & Pandzi¢, M. (2015):,Burano” fa-
cijes kao klju¢ni element u istrazivanju ugljikovodi¢nog potencijala
srednjeg i juznog Jadrana.- Nafta i plin 35, 71-78.

CROATIAN GEOLOGICAL SURVEY

On the ltalian side, the "Burano” facies is characterised by the Car-
nian-Norian evaporite member and Rhaetian dolomite member.
On the Croatian side of the Adriatic, the "Burano" facies generally
corresponds to the Italian side, but it was found that the evapor-
ites of the Ladinian-Carnian age are characteristic features of the
Croatian portion of the Adriatic only.

On the Croatian side, Carnian parent rocks were determined in
the borehole Vlasta-1 and those of the Lower Norian in the bore-
hole Vlatka-1. A positive correlation was determined in the rela-
tionship between parent rock, bitumen and oil. Studies have
shown a genetic link between diapirs of the islands of Vis and
Palagruza and the "Burano" facies drilled in the boreholes Vlatka-1
andVlasta-1. The deep continuous extent of the potential horizon
compared with selected seismic benchmarks has not yet been
determined, which implies certain doubts related to production
of maps of the "Burano" facies parent rock maturity.

More specific indicators of content and generative potential of
the "Burano" ("Vlasta-KomiZa") facies in the wider area can be ex-
pected based on the results of future exploration drilling.

Lilit Cota, Tamara Troskot-Corbi¢ and Magdalena Pandzi¢ (INA) are
colleagues who have participated in the project. The results are
partially reported in the paper Cota et al. (2015), which is an indi-
cator of successful cooperation between the researchers of the
Croatian Geological Survey and INA. This cooperation represents
the backbone of further joint research.

Cota, L, Troskot-Corbi¢, T, Koch, G. & Pandzi¢, M. (2015):,Burano” facijes
kao klju¢ni element u istraZivanju ugljikovodi¢nog potencijala srednjeg
ijuznog Jadrana- Nafta i plin 35, 71-78.
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Detaljna inzenjerskogeoloska karta Podsljemenske
urhanizirane zone Grada Zagreba

Detailed Engineering Geological Map of Podsljeme
Urbanised Area of the City of Zagreh

Glavni istraziva¢ / Principal investigator: Zeljko MIKLIN

Autori teksta / Authors of the text: Dr. sc. Laszlo PODOLSZKI i Zeljko MIKLIN

Hrvatski geoloski institut zavrsio je projekt,Detaljna inZenjer-
skogeoloska karta Podsljemenske urbanizirane zone - Faza I”
2007. godine (DIGK - Faza 1), a 2011. godine je napravljeno i
azuriranje podataka, jer inZzenjerskogeoloske karte biljeze pro-
mjene na terenu i podlozne su promjenama. S obzirom na di-
namiku razvoja istrazivanog podrucja potrebno je svake dvije
do tri godine ,osvjeZiti” DIGK novim podacima, kako bi $to re-

5570

The Croatian Geological Survey completed ‘Detailed engineering
geological map of Podslieme urbanised area-Phase I"in 2007 and
updated itin 2011. The reason for the update lies in the fact that
engineering geological conditions on the terrain are subject to
changes for various reasons (natural and anthropogenic). With
that fact in mind, it is necessary to research and update the en-
gineering geological data every two to three years. For this rea-

5580 "

¢ Legenda
z izvedene busotine 2015. godine

5090~

e  planirane bu$otine za 2016. godinu
f— lokacije 14 inZenjerskogeoloskih profila
E podrutje istraZivanja - cbuhvat DIGK

N I:' granica Grada Zag reba
éﬁ%ﬁéué;'hg_"_‘

s a F. "
o ASrd*

5080

Z,
5090

5080

Podrugje istrazivanja s lokacijama 14 inzenjerskogeoloskih profila, busotinama izvedenim 2015. godine i planiranim busotinama za 2016. godinu

Area of research with locations of 14 engineering geological cross-sections, boreholes drilled in 2015, and boreholes planned for 2016
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Podsljemenska zona: kliziSte Dubravkin put na kojemu su 2015. godine
izvedeni istrazni radovi

Podsljeme area: Investigation of Dubravkin put landslide performed in 2015

alnije prikazivala stanje na terenu. Stoga je Grad Zagreb 2015.
godine pokrenuo projekt,DIGK - Faza II”. Predvidena je izrada
projekta u tri koraka tijekom tri godine. U prvom koraku, izve-
denom 2015. godine, locirano je 14 inzenjerskogeoloskih pro-
fila koja pokrivaju prostor istrazivanja od 175 km2 Profili su
medusobno udaljeni 2 km, a pruzanje im je sjever-jug. Po tim
profilima su rasporedene, izbusene i determinirane 84 busoti-
ne. Takoder, tijekom 2015. godine provedena su i geofizi¢ka
mjerenja (MASW) na lokacijama izvedenih busotina. Paralelno
s terenskim radovima provode se i kabinetski radovi koji su di-
jelom vezaniiza pregled elaborata koji su izradeni u razdoblju
nakon 2011. godine. U drugom koraku predvideno je lociranje
i izvedba 25 busotina na kojima bi se izvela dodatna geofizicka
mjerenja (down-hole). Treci korak u provedbi projekta je loci-
ranje i izvedba busotina na karakteristi¢nim klizistima u Pod-
sliemenskoj zoni. Nakon kabinetske obrade, terenskog karti-
ranja, geotehnickog busenja, geofizi¢kih i laboratorijskih
mjerenja te inZenjerskogeoloske interpretacije predvidena je
iizrada 14 inZenjerskogeoloskih profila na kojima bi bila prika-
zana predvidena dubina naslaga do osnovne stijene.

CROATIAN GEOLOGICAL SURVEY

son, the City of Zagreb began “Phase II" of the project in 2015.
Phase Il will last for three years and is planned in three steps. In
the first step (2015), 14 engineering geological cross-sections
were located in the area of research (175 km?) on the southern
slopes of Mt. Medvednica. North-south cross-sections were lo-
cated every 2 km, and 84 boreholes were located, drilled, deter-
mined and sampled along these cross-sections. Geophysical
measurements were conducted (MASW) at the locations of those
boreholes. Cabinet data analysis is conducted parallel to field-
work, primarily focused on review and data collection from re-
ports prepared after 2011 in the Podsljeme urban area. In the
second step, 25 boreholes with additional geophysical measure-
ments (down-hole) will be located and drilled. In the third step,
boreholes should be located and drilled on specific landslide lo-
cations in the area of interest. After cabinet data analysis, field
mapping, geotechnical drilling, geophysical measurements, lab-
oratory analysis and engineering geological interpretation of ac-
quired data, 14 engineering geological cross-sections showing
predicted thickness of sediments above bedrock will be finalised.
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Glavni istrazivat / Principal investigator: Zeljko DEDIC

Autori teksta / Authors of the text: Zeljko DEDIC, mr. sc. Boris KRUK, Ljiljana KRUK i Erli KOVACEVIC GALOVIC

Rudarsko-geoloska studija sluzi kao podloga za izradu prostor-
nog plana Zupanije u dijelu koji se bavi gospodarenjem mineral-
nim sirovinama, odnosno za odredivanje zona za istraZivanje u
svrhu eksploatacije prema Zakonu o prostornom uredenju (NN
153/13). U Varazdinskoj Zupaniji izradene su dvije vrste zona ge-
oloSke potencijalnosti: u zonama pogodnosti (bez trenutnog in-
teresa ostalih korisnika) i u zonama konflikta (postoji interes osta-
lih korisnika, no nije zabranjeno istraZivanje mineralnih sirovina).

U Varazdinskoj zupaniji se nalazi 45 eksploatacijskih polja i
istraznih prostora mineralnih sirovina, od ¢ega vecina spadau
sektor nemetalnih mineralnih sirovina. Oni opskrbljuju grade-
vinsku industriju te eksploatacijska polja arhitektonsko-gra-
devnog kamena, tufa, kremenih pijesaka i karbonatne sirovine.
U sektoru energetskih mineralnih sirovina su eksploatacijska
polja ugljikovodika (nafte i plina) te geotermalne energije.

Na temelju geoloske grade predmetnog podrugja i litoloskih
karakteristika stijena koje mogu sadrzavati korisne nakupine
mineralne tvari (sirovine), baze podataka mineralnih sirovina

The mining-geological study serves as a foundation for produc-
tion of a spatial plan for the area of the county engaged in man-
agement of mineral resources. In other words, the study serves
to determine exploration areas suitable for exploitation under the
Law on Spatial Planning (Official Gazette 153/13). Two types of
zones of geological potentiality were defined in the Varazdin
County: convenient zones (without current interest from other
users) and conflict zones (interest from other users, but explora-
tion of mineral resources is not forbidden).

Atotal of 45 exploitation fields and mineral resources exploration
areas are located in Varazdin County, of which the majority be-
long to the sector of non-metallic mineral resources. These areas
supply the construction industry with architectural and construc-
tion stone, tuff, quartz sand and carbonate raw material. Hydro-
carbon exploitation fields (oil and gas) and geothermal energy
belong to the sector of energy mineral resources.

Groups of mineral resources and their geological potentialities
were defined based on the following categories: 1) geological

ciglarska glina 756,9
tuf 622,3
bentonitna glina 401,2
gradevni pijesak i Sljunak 337
mineralne sirovine za proizvodnju cementa 1719
kremeni pijesak 11,7
tehnicko-gradevni kamen 824
arhitektonsko-gradevni kamen 69,5
karbonatna sirovina za industrijsku preradu 56,5
silikatne mineralne sirovine za industrijsku preradu 16
ugljen (smedi ugljen, lignit) 557,8
geotermalne vode iz kojih se moze koristiti akumulirana toplina u energetske 1262
svrhe, cijela Zupanija je potencijalna

ugljikovodici (nafta.i priroqni plin, p!inski konden.zat); podijeljeno na blokove; 1262
Varazdinska Zupanija manjim isto¢nim dijelom pripada bloku DR-2

kovine (olovna ruda, zlato, Zeljezna ruda, manganska ruda, cinkova ruda) 198,4

Povrsine geoloske potencijalnosti prema vrstama mineralnih sirovina u Varazdinskoj zupaniji
Surface geological potentiality according to the types of mineral resources in Varazdin County
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geotodka potencijalnost u zoni konflikta

agk - arhitekionske-gradevni kamen;

turf - tuf § tufiti;

gk - tehniko-gradevni kamen;

€% - mineralne sirovine za proizvodnju camenta;
apé - gradevni pijesak | Sljunak;

it i

gline;

Karta geoloske potencijalnosti
pijesak;

ks~ siroving za
kow - mineraine sirovine kovina;
8% - silikatne mineraing sirovine za industrijsku preradu;

u zonama pogodnosti i
zonama konflikta

Map of geological potentiality in

convenient and conflict zones

HGI-CGS-a, rezultata istrazivanja na postojecim eksploatacij-
skim poljima ili istraznim prostorima i informacija o napuste-
nim kopovimai leZistima pridobivenih terenskim radom te nji-
hovim vrstama i ucestalosti, izdvojene su grupe mineralnih
sirovina sa svojom geoloskom potencijalnos¢u. U Zupaniji po-
stoji 14 vrsta mineralnih sirovina (prema Zakonu o rudarstvu,
NN 53/13i 14/14).

structure of the study area and lithological characteristics of rocks
that might contain useful accumulations of mineral substances
(raw materials), 2) database of mineral resources of the Croatian
Geological Survey, 3) results of research on the existing exploita-
tion fields or exploration areas, 4) information on abandoned
mines, and 5) deposits discovered during fieldwork together with
their types and frequencies. A total of 14 types of mineral raw
materials are registered in the County (according to the Mining
Act, Official Gazette 53/13 and 14/14).

Prikaz prostiranja
strukturno-tektonskih
jedinica s nosiocima
geotermalne vode u
Varazdinskoj Zupaniji

Legenda karte:

I sjeverno Hrvatski gorski masiv

10 nigi termigki potencijal
X . podkalnitki subgreben
Representation of the spatial
extent of structural-tectonic
units with geothermal water

aquifers in Varazdin County

izdanci prepancnskih stijena grebena Kalnitke gore

85 275 o 55 11 16,5

CROATIAN GEOLOGICAL SURVEY

49

n
F
o
w
2
[u}
x
o
[a]
]
(=
o
]
|
]
0]




o
i
PR 4
15 1
R
- B Ry
.-....1.
Fi \
_-..lr__L i
ol X "
N
"
¥ -
13 f
i
rr-
LA
[ Air. . i
b -u._ e " r A
- e
¢l il U
& -\...l' “.l L
& [
\ I
.
- ]
* b ;
iy L
1‘1.
. . '
. _. [ ﬂ
M
= ot ..*. 1
¥ 1 Y
b Ll i L}
3 vt I
[ . J : A
m LY
r r
-ﬂ ’t - -~
! i
¥ =
’ L SL A
L] S
i 2 ] 5
Q
N ! Ly (
-~ ' J ©
- ] A c
- - u ~
P g 1 v M
-
. L . SiE i al
“uie
o
i » L N
§ i i W
] h +-... i



Publikacije

Publications




PUBLIKACIJE

i GODISNJE IZVJESGE 2015.

2

Knjiznica

Hrvatskog geoloskog instituta

Library of the Croatian Geological Survey

Voditeljica knjiznice / Head of the Library: Tea FLUKSI
tel. (+385 1) 6160 786

fax. (+3851) 6144 718

e-mail: tfluksi@hgi-cgs.hr

Knjiznica Hrvatskog geoloskog instituta je u 2015. godini na-
bavila 23 nove knjige i 288 svedcica Casopisa koji su uglavnom
nabavljeni razmjenom sa ¢asopisom Geologia Croatica u izda-
nju Instituta. Geologia Croatica izlazi tri puta godisnje i sva tri
broja su distribuirana i poslana partnerima s kojima razmjenju-
jemo publikacije. Ove je godine dogovorena i revizija razmje-
ne kako bi se smanijili troskovi ¢asopisa.

lako najvecu koli¢inu literature nabavljamo tom razmjenom,
mnogi se znanstveni ¢lanci nabavljaju suradnjom s kolegica-
ma iz srodnih knjiznica ili iz Nacionalne sveucilisne knjiznice.

Nastavljeno je skeniranje zbirke separata Knjiznice te je u ovoj
godini skenirano preko 2.000 separata. Separati su pohranjeni

STARII HAVATSK] momﬂ
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The Library of the Croatian Geological Survey (HGI-CGS) acquired
23 new books and 288 journal volumes, which were primarily
acquired via exchange with the Geologia Croatica journal pu-
blished by the HGI-CGS. Geologica Croatica is published three
times a year and has been distributed to all exchange partners.
This year, we have agreed to decrease this exchange to decrease
the cost of the journal.

Although the majority of literature is acquired by this exchange, ma-
ny scientific articles are obtained through cooperation with collea-
gues from similar libraries and the National University Library.

The Library has continued to scan its offprint collection, and this
year over 2,000 offprints have been scanned and stored. These

Knjiznica HGI-CGS-a: voditeljica
Tea Fluksi i voditeljica Arhiva
Vedrana Suci¢

HGI-CGS Library: Head of the
Library Tea Fluksi and Head of the
Archive Vedrana Suci¢

HRVATSKI GEOLOSKI INSTITUT



na racunalo i vanjsku memoriju te su se ve¢ pokazali korisnima
u slu¢ajevima kada su korisnici trazili odredeni ¢lanak.

2015.godine je u organizaciji HGI-CGS-a odrzan 5. hrvatski ge-
oloski kongres u Osijeku pa je i Knjiznica sudjelovala u organi-
zaciji. Zaprimljeni su i distribuirani materijali kongresa - Knjiga
sazetaka i Vodi¢ ekskurzija, te su registrirane prijave sudionika
i autorska izlaganja.

documents have already proven useful in meeting user demands
for certain articles.

In 2015, the HGI-CGS organised the 5% Croatian Geological Con-
gress in Osijek, and the Library assisted with organisation, parti-
cipant registration and distribution of the Abstracts Book and the
Excursion Guidebook.

Dokumentacija starijeg datuma iz fonda HGI-CGS-a
Old documents in the HG-CGS fund
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Inanstveni ¢asopis Geologia Croatica
Scientific Journal Geologia Croatica

Tehnicka urednica / Technical editor: Dr. sc. Marija HORVAT
tel: (+385 1) 6160 762

fax: (+3851) 6144 718

e-mail: marija.horvat@hgi-cgs.hr

Geologia Croatica je znanstveni ¢asopis Hrvatskog geoloskog
instituta i Hrvatskog geoloskog drustva koji objavljuje radove
iz svih podru¢ja geoznanosti. Clanci su na engleskom jeziku i
medunarodno recenzirani, a zaprimaju se elektronski preko
sustava Open Journal System. Glavni urednici ¢asopisa u 2015.
godini bili su prof. dr. sc. Mladen Juraci¢ i dr. sc. Lidija Galovi¢,
a tajnica Casopisa mr. sc. Alisa Martek. Sve informacije o ¢aso-
pisu mogu se dobiti na mreznoj stranici www.geologia-croa-
tica.hr. U 2015. godini redovito su tiskana tri sveska: 68/1, 68/2
i 68/3. Objavljeno je 20 znanstvenih radova, 2 znanstvene bi-
ljeske i 3 nekrologa na ukupno 330 stranica. Od djelatnika HGI-
CGS-a, jedanaest su koautori na pet znanstvenih radova. Popis
naslova nalazi se na kraju ovog Godisnjeg izvjes¢a. Casopis je
u bazi Web of Science od 2009. godine. Cimbenik utjecaja u

Naslovnice ¢asopisa u 2015. godini

Front pages of the journal in 2015

Geologia Croaticais the scientific journal of the Croatian Geologi-
cal Survey and the Croatian Geological Society and is devoted to
all fields of geoscience. Submission of papers is conducted elec-
tronically through the Open Journal System. Articles are written
in English and subjected to international peer review. The Editors
in Chiefin 2015 were Prof. Mladen Juraci¢, PhD and Lidija Galovic,
PhD. The Managing Editor is Alisa Martek, M.Sc. All information
on the journal can be obtained through the journal website:
www.geologia-croatica.hr. In 2015, three regular issues were pu-
blished: 68/1, 68/2 and 68/3. Volume 68 contains 20 original sci-
entific papers, 2 scientific notes and 3 obituaries in 330 pages. The
list of 5 titles published in 2015 by 11 HGI-CGS's employees can
be found at the end of this Annual Report. Geologia Croatica is
indexed in the Web of Science from 2009. The impact factor of the

HRVATSKI GEOLOSKI INSTITUT



Metric Trend: Impact Factor Without Journal Self Cites

Imgpact Facior Wihout Jourral Sof Clles

JCR Years

Visina IF ¢asopisa Geologia Croatica bez samocitata za godine 2011.-2014.

Impact factor of the journal without journal self-citation in the period
2011-2014

Thomson Reuters bazi za 2014. godinu iznosi 0,702. Po prvi
put je dobiven i petogodisnji IF od 0,734. U ime Urednistva
izraZzavam zahvalnost, uz MZOS, i Hrvatskom geoloskom insti-
tutu na kontinuiranoj financijskoj potpori tiskanju ¢asopisa te
Organizacijskom odboru 5. hrvatskog geoloskog kongresa na
dodijeljenim sredstvima.

CROATIAN GEOLOGICAL SURVEY

journal for the year 2014 was 0.702, and the 5-year IF is 0.734 (IF
— JCR Thomson Reuters). In addition to the Ministry of Science,
Education and Sports, the Editorial Board expresses gratitude to
HGI-CGS for continuous financial support and the 5th Croatian
Geological Congress Organising Committee for donation to the
journal.

ORE GEOL REV-
FIV ITAL PALEONTOL

TECTONOPHYSICS

AECUAN FES
EWVIRON EARTH SCI
GEOL CARPATH

GEOMORPHOLD.

SEDIMENT GECL-

PALAEOGEDGR PALAED.

Udjeli citiranja ¢asopisa Geologia Croatica u drugim ¢asopisima u bazi
Thomson-Reuters

Proportions of Geologia Croatica citation in other journals of the Thomson
Reuters base
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Fucek, Ladislav; Maticec, Dubravko; Vlahovi¢, Igor; Ostri¢, Nenad; Prtoljan, Bozo; Korolija, Bosko; Korbar, Tvrtko; Husinec, Antun;
Palenik, Damir. Osnovna geoloska karta Republike Hrvatske mjerila 1:50 000 - list Cres i Loinj. Zagreb : Hrvatski geoloski institut,
2015 (karta).

Jelaska, Vladimir; Fuéek, Ladislav; Galovi¢, Ivan; Glovacki Jernej, Zeljka; Gusi¢, lvan; Korolija, Bosko; Marin¢i¢, Stanko; Mati¢ec, Dubravko;
Ostri¢, Nenad; Prtoljan, Bozo. Osnovna geoloska karta Republike Hrvatske mjerila 1:50 000 - list Otok Brac. Zagreb : Hrvatski
geoloski institut, 2015 (karta).

Karavani¢, lvor; Vukosavljevi¢, Nikola; Sosi¢ Klindzi¢, Rajna; Tezak-Gregl, Tihomila; Halamié, Josip; Bo3njak Botica, Tomislava; Nahod, Bruno.
Pojmovnik kamenoga doba . Zagreb : FF Press ; Institut za hrvatski jezik i jezikoslovlje, 2015.

Knjiga sazetaka, 5. Hrvatski geolo3ki kongres s medunarodnim sudjelovanjem, Osijek 23.-25.09.2015. / Marija Horvat & Lara Wacha (ur.).
Zagreb : Hrvatski geoloski institut, 2015 (knjiga saZetaka).

Maticec, Dubravko; Veli¢, Ivo; Tisljar, Josip; Vlahovi¢, Igor; Marinci¢, Stanko; Fuéek, Ladislav. Osnovna geoloska karta Republike Hrvatske
mjerila 1:50 000 - list Rovinj 3. Zagreb : Hrvatski geoloski institut, 2015 (karta).

Ostri¢, Nenad; Jelaska, Vladimir; Fuéek, Ladislav; Prtoljan, Bozo; Korolija, Bosko; Gusi¢, lvan; Marin¢i¢, Stanko; Korbar, Tvrtko; Sparica,
Marko. Osnovna geoloska karta Republike Hrvatske mjerila 1:50 000 - list Omi$ 3. Zagreb : Hrvatski geolo3ki institut (Zavod za
geologiju), 2015 (karta).

0Ostri¢, Nenad; Jelaska, Vladimir; Fuéek, Ladislav; Prtoljan, Bozo; Korolija, Bosko; Gusi¢, Ivan; Marin¢i¢, Stanko; Sparica, Marko; Korbar,
Tvrtko; Husinec, Antun. Osnovna geoloska karta Republike Hrvatske mjerila 1:50 000 - list Otok Hvar. Zagreb : Hrvatski geoloski
institut (Zavod za geologiju), 2015 (karta).

Ostri¢, Nenad; Jelaska, Vladimir; Fuéek, Ladislav; Prtoljan, Bozo; Korolija, Bosko; Marinci¢, Stanko; Korbar, Tvrtko. Osnovna geoloska
karta Republike Hrvatske mjerila 1:50 000 - list Omi$ 4. Zagreb : Hrvatski geoloski institut (Zavod za geologiju), 2015 (karta).

Vodi¢ ekskurzija, 5. Hrvatski geoloski kongres s medunarodnim sudjelovanjem, Osijek 23.-25.09.2015. / Marija Horvat & Lidija Galovi¢
(ur.). Zagreb : Hrvatski geolo3ki institut, 2015 (vodi¢ ekskurzija).

Borovi¢, Stasa. Croatia / Wonder water - the value of water / Verbruggen, Koen (ur.). Bruxelles : EuroGeoSurveys, 2015. Str. 16-19.

Halami¢, Josip; Jelinci¢ Vuckovi¢, Kristina. Predmeti izradeni od kamena, katalog / Rimsko selo u provinciji Gornjoj Panoniji: Virovitica
Kiskorija Jug / Dizdar, Marko (ur.). Zagreb : Institut za arheologiju, 2015. Str. 263-268.

Kovati¢, Marijan; Cori¢, Stjepan; Markovi¢, Frane; Pezelj, Purdica; Vrsaljko, Davor; Bakra¢, Koraljka; Hajek-Tadesse, Valentina; Bonjak
Makovec, Marija; Ritosa, Andelika; Bortek, Zeljko. Karbonatno-klasti¢ni sedimenti srednjeg i gornjeg miocena (kamenolom tvornice
cementa kod Nasica) / Vodi¢ ekskurzija / Horvat, Marija & Galovi¢, Lidija (ur.). Osijek : Hrvatski geoloski institut, 2015. Str. 82-85.

Terzi¢, Josip; Lukac Reberski, Jasmina; Rubini¢, Josip. Groundwater Protection and Climate Change Predictions of a Complex Dinaric Karst
Catchment. A Case Study of the Bokanjac- Poli¢nik Area, Croatia / Engineering Geology for Society and Territory — Volume 1/ Lollino,
Giorgio ; Manconi, Andrea ; Clague, John ; Shan, Wei ; Chiarle, Marta (ur.). Switzerland : Springer International Publishing, 2015. Str. 95-98.

Borovi¢, Stasa; Markovi¢, Izidora. Utilization and tourism valorisation of geothermal waters in Croatia.// Renewable and Sustainable Energy
Reviews. 44 (2015); 52-63.

Ivanisevi¢, Danijel; Malvi¢, Tomislav. Distribution of potentially toxic metals (As, Cu, Hg, Pb and Zn) in the topsoil of the Pannonian Basin
System and associated parts of the surrounding orogens. / Journal of Maps. 2016 (2015) ; 1-7.

Janik, L,; Forrester, S,; Soriano-Disla, J.M,; Kirby, J.K.; McLaughlin, M.J.; Reimann, C; ..; Halami¢, Josip; ..; Husnjak, Stjepan; ..; Sor$a, Ajka;
... Zomeni, Z. GEMAS: Prediction of solid-solution phase partitioning coefficients (Kd) for oxoanions and boric acid in soils using mid-
infrared diffuse reflectance spectroscopy. / Environmental Toxicology and Chemistry. 34 (2015), 2; 235-246.
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Korbar, Tvrtko; Montanari, Alessandro; Premec Fucek, Vlasta; Fucek, Ladislav; Coccioni, Rodolfo; McDonald, lain; Claeys, Philippe; Schulz,
Toni; Koeberl, Christian. Potential Cretaceous-Paleogene boundary tsunami deposit in the intra-Tethyan Adriatic carbonate platform
section of Hvar (Croatia). / Geological Society of America bulletin. 127 (2015), 11-12; 1666-1680.

Kos, K.; Posilovi¢, Hrvoje; Durman, Aleksandar; Risti¢, Mira; Krehula, Stjepko. White Encrustation Produced from Deer Antler Phosphate on
Prehistoric Ceramics from Podunavlje. / Archaeometry. 57 (2015), 4; 636-652.

Lowe, J.J; RESET Associates; Housley, RA,; ...; Galovi¢, L.; ... Ottolini, L. The RESET project: Constructing a European tephra lattice for refined
synchronisation of environmental and archaeological events during the last c. 100 ka. / Quaternary Science Reviews. 118 (2015); 1-17.

Négrel, P; Sadeghi, M,; Ladenberger, A,; Reimann, C; Birke, M,; ..; Halami¢, Josip; ..; Husnjak, Stjepan; ..; Sor3a, Ajka; ..; Zomeni, Z.
Geochemical fingerprinting and source discrimination of agricultural soils at continental scale. / Chemical geology. 396 (2015); 1-15.

Bakra¢, Koraljka; Krznari¢ Skrivanko, Maja; Miko, Slobodan; llijani¢, Nikolina; Hasan, Ozren. First palynological results from the
archaeological site Sopot, Croatia. / Geologia Croatica: journal of the Croatian Geological Survey and the Croatian Geological Society.
68 (2015), 3;303-311.

tLugovi¢, Bosko; Slovenec, Damir; Schuster, Ralf; Schwarz, Winfried H.; Horvat, Marija. Petrology, geochemistry and tectono-magmatic
affinity of gabbroic olistoliths from the ophiolite mélange in the NW Dinaric-Vardar ophiolite zone (Mts. Kalnik and Ivanscica, North
Croatia). / Geologia Croatica: journal of the Croatian Geological Survey and the Croatian Geological Society. 68 (2015), 1; 25-49.

Mandic, Oleg; Kureci¢, Tomislav; Neubauer, Thomas A.; Harzhauser, Mathias. Stratigraphic and paleogeographic significance of lacustrine
mollusks from the Pliocene Viviparus beds in central Croatia. / Geologia Croatica: journal of the Croatian Geological Survey and the
Croatian Geological Society. 68 (2015), 3; 179-207.

Markovi¢, Tamara; Borovi¢, Stasa; Larva Ozren. Geochemical characteristics of thermal waters of Hrvatsko zagorje. / Geologia Croatica:
journal of the Croatian Geological Survey and the Croatian Geological Society. 68 (2015), 1; 67-77.

Sokac, Branko; Grgasovi¢, Tonci. Montenegrella? gracilis n. sp., a new calcareous alga (Dasycladales) from the Upper Barremian of Mt.
Biokovo Dinarides Mts., Croatia). / Geologia Croatica. 68 (2015), 3; 173-178.

Banak, Adriano; Mandic, Oleg, Sprovieri, Mario, Lirer, Fabrizio; Paveli¢, Davor. Stable isotope data from loess malacofauna: Evidence for cli-
mate changes in the Pannonian Basin during the Late Pleistocene. / Quaternary international. (2015) (prihvacen za objavljivanje).
Barudzija, Uros; Marici¢, Ana; Bréi¢, Vlatko. Influence of Lithofacies and Diagenetic Processes on the Physical and Mechanical Properties of
Carbonate Rocks - Case Study from Sinawin-Sha'wa Area, Libya. / Rudarsko-geolosko-naftni zbornik. 30 (2015), 1; 19-35.

Borovi¢, Stasa; Markovi¢, Tamara; Larva, Ozren. Protection of transboundary aquifers of Medimurje County (Croatia) : status and prospects.
/ International Journal of Environment and Health. 7 (2015), 3; 197-214.

Korbar, Tvrtko. Plo¢asti vapnenci Solte. / Baic¢ina (Grohote). 24 (2015); 7-14.

Liska, Anita; Rozman, Vlatka; Koruni¢, Zlatko; Halami¢, Josip; Galovic, Ines; Luci¢, Pavo; Bali¢evi¢, Renata. The potential of Croatian diatoma-
ceous earths as grain protectant against three stored- product insects. / IOBC/WPRS bulletin. 111 (2015); 107-113.

Mircovski, Vojo; Boev, Blazo; Efremoski, Zlatko; Sorsa, Ajka; Dimov, Dordi. Hydrochemical data for the ground waters in the Bitola's part of the
Pelagonia valley, Republic of Macedonia. / Geologica Macedonica. 29 (2015), 1; 15-24.

Strelec, Stjepan; Grabar, Kristijan; Miklin, Zeljko; Jug, Jasmin. Geotehnicka istraZivanja i opaZzanja za potrebe sanacije cestovnog klizista. / In-
Zenjerstvo okolisa. 2 (2015), 2; 111-117.

Avani¢, Radovan; Grizelj, Anita; Mikni¢, Mirjana; Wacha, Lara; Bakra¢, Koraljka; Galovi¢, Ines; Kureci¢, Tomislav; Spisi¢, Monika.
Egerske i srednjemiocenske naslage u podru¢ju rijeke Sutle / Knjiga saZetaka 5. Hrvatskog geoloskog kongresa / Horvat, M. ; Wacha,
L. (ur.). Zagreb : Hrvatski geoloski institut, 2015. 17-18.

Avani¢, Radovan; Mikni¢, Mirjana; Bakra¢, Koraljka. Izdanak "Plaz" / Medunarodni znanstveni skup 100-ta obljetnica rodenja akademkinje
Vande Kkochansky-Devidé : Vodi¢ ekskurzije : knjiga sazetaka = nternational scientific meeting 100th birth anniversary of Vanda
Kochansky-Davidé, full member of Academy : abstracts / Mauch Cenardi¢, Jadranka ; Sremac, J. ; Vrsaljko, D. ; Bosnjak Makovec, M. (ur.).
Zagreb : Hrvatska akademija znanosti i umjetnosti, 2015. 12-17.

Bakra¢, Koraljka. Where to look for palynomorphs? / Abstracts and excursion guidebook of the 4th Scientific meeting Quaternary geology
in Croatia and Slovenia / Marjanac, Ljerka (ur.). Zagreb : Croatian Academy of Sciences and Arts, 2015. 1-1.
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Bakrag, Koraljka; llijani¢, Nikolina; Miko, Slobodan; Hasan, Ozren. Dokazi formiranja sapropela ST unutar holocenskih jezerskih sekvenci
sjeverne Dalmacije (Vransko jezero) / 5. HRVATSKI GEOLOSKI KONGRES s medunarodnim sudjelovanjem, Osijek 23.- 25.09.2015.
Knjiga Sazetaka - Abstracts Book / Horvat, Marija ; Wacha, Lara (ur.). Zagreb : Hrvatski geolo3ki institut - Croatian Geological Survey,
2015.19-20.

Bakra¢, Koraljka; llijani¢, Nikolina; Miko, Slobodan; Hasan, Ozren. Evidence of sapropel S1 formation from Holocene lacustrine sequences
in Northern Dalmatia (Vrana Lake) / 5. Hrvatski geoloski kongres, Osijek 23.- 25.09.2015. Knjiga SaZetaka / Marija Horvat ; Lara Wacha
(ur.). Zagreb : Hrvatski geoloski institut — Croatian Geological Survey - Zagreb, 2015. 19-20.

Baksi¢, Darko; Paar, Dalibor; Stroj, Andrej; Lackovi¢, Damir; Barisi¢, Teo. Longest and deepest caves of Dinaric karst: 25 years of speleological
research of Velebit Mt, Croatia / 23rd International karstological school "Classical karst" Caves - Exploration and Studies / Hajna, Nadja
Zupan ; Mihevc, Andrej ; Gostincar, Petra (ur.). Postojna : Karst Research Institute, Reseach Centre of the SAZU, 2015. 93-94.

Belak, Mirko; Garasi¢, Vesnica. Metamorfne stijene facijesa plavih skriljavca na Medvednici (SZ Hrvatska) / 5. Hrvatski geoloski kongres-5th
Croatian Geological Congress, Knjiga sazetaka-Abstracts book / Horvat, Marija ; Wacha, Lara (ur.). Zagreb : Hrvatski geolo$ki institut,
2015.29-29.

Borovi¢, Stasa; Soldo, Vladimir; Terzi¢, Josip; Leposa, Leon; Urumovi¢, Kosta; Boban, Luka; Grozdek, Marino; Rusevljan, Miroslav; Mandi¢,
Marko. GeoMapping project: mapping shallow geothermal potential in Croatia / 5. hrvatski geoloski kongres - Knjiga sazetaka /
Horvat, Marija ; Wacha, Lara (ur.). Zagreb : Hrvatski geoloski institut, 2015. 37-38.

Borovi¢, Stasa; Urumovi¢, Kosta; Terzi¢, Josip. Research and promotion of ground coupled heat pump systems in towns and cities
throughout Croatia / Proceedings of the IAH Central European Conference 2015 "Groundwater risk assessment in urban areas" /
Scradeanu, Daniel (ur.). Bukurest : Asociatia Hidrogeologilor din Romania (AHR), 2015. 10-10.

Br¢i¢, Vlatko; Glumac, Bosiljka; Grizelj, Anita; Fucek, Ladislav; Posilovi¢, Hrvoje; Horvat, Marija; Mihelj, Vedran. Cenomanian-Turonian
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geoloski institut/Croatian Geological Survey, 2015. 39-40.

Brki¢, Zeljka; Larva, Ozren; Briski, Maja; Markovi¢, Tamara. Utjecaj intenzivnog crpljenja podzemne vode na ekosustave smjestene
izmedu Koprivnice i Burdevca / 5. hrvatski geoloski kongres - Knjiga saZetaka / Horvat, Marija ; Wacha, Lara (ur.). Zagreb : Hrvatski
geoloski institut, 2015.

Brlek, Mihovil; IvaniSevi¢, Danijel; Galovi¢, Lidija; Wacha, Lara. Principles of using stable isotopes (C, O, and H), biomarkers, and 14C
dating methods on Quaternary loess-palaeosol sequences from the North Adriatic for paleo —environment, -vegetation and —climate
reconstructions / Abstracts excursion guidebook 4th Scientific meeting Quaternary geology in Croatia and Slovenia / Marjanac, Ljerka
(ur.). Zagreb : Croatian Academy of Sciences and Arts, 2015. 4-6.

Brunovi¢, Dea; Miko, Slobodan; llijani¢, Nikolina; Hajek Tadesse, Valentina; Hasan, Ozren; Razum, Ivan; Bakra¢, Koraljka; Sparica
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: Hrvatski geoloski institut — Croatian Geological Survey, 2015. 43-44.

Brunovi¢, Dea; Miko, Slobodan; llijani¢, Nikolina; Hasan, Ozren; Bakra¢, Koraljka; Hajek Tadesse, Valentina. Early Holocene marine
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geology, Trieste 2015 / Furlani, Stefano ; Antonioli, Fabrizio ; Anzidei, Marco et al. (ur.). Trst, 2015. 26-27.

Filipovi¢, Marina; Filipovi¢, Anton. InZenjerskogeoloske karakteristike stijenske mase tunela Chenani-Nashri u Indiji / 5. hrvatski geolo3ki
kongres - Knjiga sazetaka / Horvat, Marija ; Wacha, Lara (ur.). Zagreb : Hrvatski geoloski institut, 2015. 74-75.

Filipovi¢, Marina; Luka¢ Reberski Jasmina; Markovi¢, Tamara; Terzi¢, Josip; Frangen, Tihomir; Boljat lvana. Land use impact on
groundwaterquality in Prud catchment area within project DrinkAdria. International IAH Conference ,Groundwater Risk Assesment in
Urban Areas” (Rumunjska, 14. - 16. 10.2015). Constanta: Romanian association of hydrogeologists, 2015. 15.
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M502 Rijeka - Sapjane DG: Usjek broj 8 - desna strana: Pollak Davor 001/15

izvjestaj o inZzenjerskogeoloskim istraZivanjima M 1: 500

M502 Rijeka - Sapjane: Usjek 11 - desna strana: izvjestaj o Gulam Vlatko 002/15

inzenjerskogeoloskim istraZivanjima M 1: 500

M502 Rijeka — Sapjane: Usjek 18 - lijeva strana: izvjestaj o Gulam Vlatko 003/15

inzenjerskogeoloskim istrazivanjima M 1: 500

M502 Zagreb GK - Rijeka: Usjek izlaz Jusici — desna strana: Podolszki Laszlo 004/15

izvjestaj o inZenjerskogeoloskim istraZivanjima M 1:500

M502 Rijeka - Sapjane - DG: Predusjek tunela "Rukavac” - desna Pollak Davor 005/15

strana: izvjestaj o inZenjerskogeoloskim istrazivanjima M 1: 500

Izvjestaj o rezervama arhitektonsko-gradevnog i tehnicko- Kruk Boris 006/15

gradevnog kamena (inventarizacija rezervi) na eksploatacijskim

poljima za koja je ovlastenik trgovacko drustvo Jadrankamen d.d.

te procjena njihove vrijednost

Elaborat o rezervama gradevnog pijeska i $ljunka ma Hasan Ozren, Kastmiiller Zeljko 007/15

eksploatacijskom polju "Zlatno jezero". Il obnova rezervi

M202 Zagreb GK - Rijeka. Usjek Kukaca - desna strana. Novosel Tomislav 010/15

Izvjestaj o inzenjerskogeoloskim istrazivanjima M=1:500

Paleolimnoloska istrazivanja Vranskog jezera kod Biograda Miko Sloboda, llijani¢ Nikolina, Hasan Ozren, 013/15
Bakrac Koraljka, Hajek-Tadesse Valentina, Galovi¢ Ines

Izvjedce o hidrogeolodkim istraznim radovima na zdencu Urumovic Kosta 015/15

Zrakoplovno-tehnickog centra

IzvjeSée o ispitivanju tla na organska oneciscivala u dijelu Soria Ajka, Halami¢ Josip 016/15

tvornice Herbos d.d. u stecaju u Sisku

M502 Rijeka - Sapjane. Usjek 22 - desna strana. Pollak Davor, Gulam Vlatko 018/15

Izvjestaj o inZzenjerskogeolodkim istraZivanjima M 1:500

IPA geothermal mapping: Borehole drilling supervision book Urumovic¢ Kosta 022/15

Geneza, osnovne znacajke i naftnogeoloski potencijal "Burano” Koch Georg 023/15

(ekvivalent "Vlasta-Komiza") facijesa i korelacija na podruéju

srednjeg i juznog Jadrana

Izvjestaj o ispitivanju po narudzbenici 06114 od 20.1.2015. Belak Mirko, Horvat Marija 024/15

Ispitivanje mineralosko-petrografskog sastava.

Oznaka uzorka 15-0792

Izvjestaj o ispitivanju po narudzbenici 06114 od 20.1.2015. Horvat Marija, Belak Mirko 025/15

Ispitivanje mineralosko-petrografskog sastava.

Oznaka uzorka 15-0749

Izvjestaj o ispitivanju po narudzbenici 06114 od 20.1.2015. Belak Mirko, Horvat Marija 026/15

Ispitivanje mineralosko-petrografskog sastava.

Oznaka uzorka 15-0793

Elaborat o rezervama gradevnog pijeska na eksploatacijskom polju  Hasan Ozren, Kastmiiller Zeljko, 027/15

"Brezovi Rebar". lll obnova rezervi Janusi¢ Tomislav, Juresa Stanislav

Izvjestaj o ispitivanju po narudzbenici 06114 od 20.1.2015. Brlek Mihovil 028/15

Petrografsko ispitivanje. Oznaka uzorka 15-0507 i 15-0505

Izvjestaj o ispitivanju po narudzbenici 06114 od 20.1.2015. Brlek Mihovil 029/15

Petrografsko ispitivanje prema HRN EN 932-3.

Oznaka uzorka 15-0968 i 14 3461

Izvjestaj o ispitivanju po narudzbenici 06114 od 20.1.2015. Horvat Marija, Belak Mirko 031/15

Ispitivanje mineralosko-petrografskog sastava. Oznaka uzorka 15-1014

CROATIAN GEOLOGICAL

ANNUAL REPORT 2015

63



GODISNJE IZVJESCGE 201 5.

Izvjestaj o ispitivanju po narudzbenici 06114 od 20.1.2015. Belak Mirko, Horvat Marija 032/15

Ispitivanje mineralosko-petrografskog sastava.

Oznaka uzorka 15-1015i 15-1015-|

Istrazivanja paleorazina Vranskog jezera na Cresu Miko Slobodan, llijani¢ Nikolina, Hasan Ozren, 033/15
Mesic Sasa, Hajek-Tadesse Valentina, Bakrac Koraljka

Rudarsko-geoloska studija Koprivni¢ko-krizevacke zupanije. Sazetak ~ Kruk Boris, Dedi¢ Zeljko 036/15

Studija sanacije i rekonstrukcije crpilista Baska voda Terzi¢ Josip, Frangen Tihomir 037/15

Geoloski i inZzenjerskogeoloski radovi na podrucju Matalde Miklin Zeljko, Fu¢ek Ladislav 039/15

na otoku Cresu

Slijev vodocrpilista Dolac (Muskovci) i Berberov buk u Zadarskoj Terzi¢ Josip, Frangen Tihomir 040/15

Zupaniji - Trasiranje podzemnih tokova u neposrednom zaledu

vodozahvata i detaljno hidrogeolosko kartiranje zaleda vodocrpilista

Dola

Rudarsko-geoloska studija Krapinsko-zagorske Zupanije. Sazetak Kruk Boris, Dedi¢ Zeljko 041/15

Revizija rezultata provedenih geotehnickih ispitivanja na Miklin Zeljko 044/15

potencijalnim lokacijama kompresorske stanice KS 1 na plinskom

transportnom sustavu

Zavrino izvje$ce. Odrzivo upravljanje prekograni¢nim podzemnim  Kuhta Mladen, Brki¢ Zeljka, Larva Ozren, Doli¢ Mario 045/15

vodama izmedu Tr8¢anskog i Kvarnerskog zaljeva

Geoloska i geotehnicka prospekcija. Ulica Kalabarovo vrelo i spojs  Podolszki Laszlo, Miklin Zeljko, Novosel 048/15

Mlinskom ulicom: dionica izmedu krizanja s Ulicom Podrebernica ~ Tomislav, Arapov Ivan

(zapad) i Ulicom Mlinovi (istok)

Geolosko otkri¢e na Hvaru Korbar Tvrtko 049/15

Geoloska i geotehnicka prospekcija. Dio ulice Zvecaj: dionicaizmedu  Podolszki Laszlo, Miklin Zeljko, Novosel Tomislav, 051/15

krizanja s Gracanskom cestom (sjever) i ku¢nog broja 16 (jug) Arapov Ivan

Izvjedce o izvrienima analizama Na-fluoresceina u uzorcima vode Markovi¢ Tamara 053/15

dostavljenih iz Instituta za elektroprivredu i energetiku

Hidrolosko i hidrogeolosko misljenje i revizija izvedbeno istrazivatke  Zugaj Ranko, Pavi¢i¢ Ante, Stroj Andrej, Terzi¢ Josip 056/15

dokumentacije IZVEDBENI PROJEKT POBOLJSANJA VODODRZIVOSTI

AKUMULACIJE "BUSKO JEZERO" (Geoexpert PROJEKT d.0.0.)

Izvjestaj o ispitivanju po narudzbenici 06114 od 20.1.2015. Belak Mirko, Horvat Marija 058/15

Ispitivanje mineralosko-petrografskog sastava. Oznaka uzorka 15-3130

Izvjestaj o ispitivanju po narudzbenici 06114 od 20.1.2015. Horvat Marija, Belak Mirko 059/15

Ispitivanje mineralosko-petrografskog sastava. Oznaka uzorka 15-3197

Izvjestaj o ispitivanju po narudZbenici 06114 od 20.1.2015. Horvat Marija, Belak Mirko 060/15

Ispitivanje mineralosko-petrografskog sastava.

Oznaka uzorka 15-3323 (kamen Kishnice) 15-3327 (agregat Kishnice)

Geolozka i geotehnicka prospekcija. Dio ulice Dedici: dionica izmedu Podolszki Laszlo, Miklin Zeljko, 062/15

ku¢nog broja 73 (sjever) i kuénog broja 127 (jug) Novosel Tomislav, Arapov lvan

Preliminary report. Geological, engineering geological, Miklin Zeljko, Avani¢ Radovan, Urumovi¢ Kosta, 064/15

hydrogeological, geophisical and geomechanical survey. Grizelj Anita, Bakrac¢ Koraljka

Research for "Program and project for landslides recovery in the

settlement Arbéria in Prishtina (Republic of Kosovo)

Most Kopno - otok Ciovo”. Inzenjerskogeoloski izvjestaj za stupna  Novosel Tomislav 066/15

mjesta, dodatni istraZivacki radovi; faza |

Inzenjerskogeoloska prospekcija usjeka i zasjeka i njihova Bostjancic Iris 067/15

kategorizacija. Usjeci i zasjeci na M604 Ostarije - Split Predgrade

Hidrogeolosko misljenje o rizicima planiranih gradevinskih radova  Larva Ozren, Mraz Vinko 071/15

na k¢ 2239 po rezim izvorista i kvalitetu vode

Most,,Kopno - otok Ciovo". InZenjerskogeoloski izvjestaj za stupna  Novosel Tomislav 072/15

mjesta. Dodatni istrazivacki radovi
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Rudarsko-geoloska studija Varazdinske Zupanije Dedi¢ Zeljko, Kruk Boris, Kruk Ljiljana, 073/15
Kovacevi¢- Galovic Erli
Hidrogeoloska i paleolimnoloska istrazivanja Bacinskih jezera. Terzi¢ Josip, Lukac Reberski Jasmina, 074/15
Knjiga |. Hidrogeolo3ka istraZivanja Bacinskih jezera Frangen Tihomir, Rubini¢ Josip
Hidrogeoloska i paleolimnoloska istrazivanja Bacinskih jezera. Miko S., llijani¢ N., Markovi¢ T., Hasan O, 075/15
Knjiga Il. Paleolimnoloska istraZivanja Hajek V., Bakrac K., Galovi¢ I, Mihali¢ K.,
Mesic S.
Geoloska i geotehnicka prospekcija. Podolszki Laszlo, Miklin Zeljko, Arapov Ivan 076/15
Dio Branovecke ceste: izmedu k.br. 200 i 244
Geoloska i geotehnicka prospekcija. Podolszki Laszlo, Miklin Zeljko, Arapov Ivan 077/15
Autobusno okretiste u Mikuli¢ima izmedu k.br. 189 191
IzvjeS¢e o hidrogeoloskim istraznim radovima Urumovic¢ Kosta 078/15
na crpnoj stanici Kapinci-Vaska
Izvjestaj o geodetskim radovima na rimskom Jureda Stanislav, Marinac Miljenko 079/15
vodovodu u Novalji (Talijanova buza)
Geolo3ka i geotehnicka prospekcija. Dio Ulice Veliki dol: dionica Podolszki Laszlo, Miklin Zeljko, Arapov Ivan 081/15
izmedu kriZanja s Bijenickom cestom i Ulice Mali dol
Geoloska i geotehnicka prospekcija. Dionica: Ulica Barutanski Podolszki Laszlo, Miklin Zeljko, 082/15
ogranak V - ukljucivo raskrizje sa Ulicom Barutanski jarak i raskrizje ~ Novosel Tomislav, Arapov lvan
sa Ulicama Rim i Donji Rim
Jastrebarsko - vodoistrazni radovi na izvori$tu Sopote - izrada Frangen Tihomir 083/15
hidrogeoloske karte
Stara Baska (otok Krk) — hidrogeoloski elaborat zona sanitarne zastite  Lukac Reberski Jasmina, Navratil Drazen 084/15
Izvoriste JoSevica - Elaborat zona sanitarne zastite Stroj Andrej, Lukac-Reberski Jasmina 085/15
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Stasa BOROVIC

. Datum obrane disertacije: 03.07.2015.
Naslov disertacije: Integrirani hidrogeolosko-hidrogeokemijski
model Daruvarskog geotermalnog vodonosnika
Fakultet na kojem je obranjena disertacija: Rudarsko-geolosko-
naftni fakultet Sveucilista u Zagrebu
Mentorica: Prof. dr. sc. Andrea Bacani
Zavod na kojem je zaposlena: Zavod za hidrogeologiju i inZenjer-
sku geologiju
Projekt na kojem je zaposlena: Osnovna hidrogeoloska karta Re-
publike Hrvatske

Temelj disertacije je istraZiva-
nje Daruvarskog geotermal-
nog vodonosnika i prirodnog
izvorista temperatura do 50 °C
koji su dio hidrotermalnog su-
stava razvijenog u tektonizira-
nim i okr$enim trijaskim kar-
bonatima. Obradom podataka
iz prethodnih istrazivanja utvr-
deno je da se radi o struktur-

Petive Datar | Doman

Title of dissertation: Integrated hydrogeological-hydrogeochemi-

cal model of Daruvar geothermal aquifer
This doctoral thesis describes research on the Daruvar geother-
mal aquifer and natural springs (50 °C) which are components of
the hydrothermal system developed in fractured and karstified
Triassic carbonates. By analysing data from previous research, it
was found that the system is structurally controlled and related
to strike-slip tectonics present in Daruvar and in the wider area
of research, and the hydrogeological parameters of the aquifer
were calculated. A slightly elevated geothermal gradient was de-
termined in the area surrounding Daruvar (40 °C/km) and the lo-
cal geothermal anomaly in Daruvar (69 °C/km). Samples of rocks
that make up the structural fabric of the study area were collec-
ted, and their thermal parameters were measured. Hydrochemi-
cal analyses point to a limestone-dolomite aquifer, whereas iso-
topic studies indicate meteoric origin of the water and a
9000-year residence time. Based on the collected data, simulati-
ons of water and heat flow were performed, which enabled
better insight into the system function and time and area of aqu-
ifer recharge. By applying an interdisciplinary methodology, the
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Digitalizacija geoloskog konceptualnog modela Daruvarskog hidrotermalnog sustava u numeri¢ckom simulatoru HYDROTHERM (USGS)

Digitalisation of geological conceptual model of Daruvar hydrothermal system in HYDROTHERM numerical simulator (USGS)
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a) T=235godina

€) T = 1000 godina

) T=2700 godina

b) T = 650 godina

d) T =1600 godina

Simulacija toka fluida i topline na revidiranom modelu Daruvarskog hidrotermalnog sustava u pocetnoj fazi njegovog razvoja

Simulation of fluid and heat flow in the revised model of Daruvar hydrothermal system in its initial phase of development

no-tektonski predisponiranom sustavu vezanom uz strike-slip
tektoniku prisutnu na uzem i Sirem podrugju istrazivanja te su
izraCunati hidrogeoloski parametri vodonosnika. Izracunat je
blago poviseni geotermalni gradijent u okolici (40 °C/km), te
lokalna geotermalna anomalija u samom Daruvaru (69 °C/km).
Prikupljeni su uzorci stijena koje Cine podinu istrazivanog pro-
stora, te suizmjereni njihovi termicki parametri. Hidrokemijske
analize ukazuju na vapnenacko-dolomitnu litologiju vodono-
snika, a izotopna istraZivanja na meteorsko porijeklo voda i
prihranjivanje prije ~9000 godina. Na temelju prikupljenih po-
dataka provedene su simulacije toka vode i topline koje su
omogucile bolji uvid u funkcioniranje sustava te vrijeme i mje-
sto prihranjivanja vodonosnika. Primjenom interdisciplinarne
metodologije rafiniran je konceptualni model hidrotermalnog
sustava. Razvijena metodologija moZze se koristiti u istraZivanju
geotermalnih vodonosnika u razlomljenim karbonatnim stije-
nama koji su brojni diljem svijeta, a prihranjuju i vecinu prirod-
nih geotermalnih izvorista u Hrvatskoj.

CROATIAN GEOLOGICAL SURVEY

conceptual model of Daruvar hydrothermal system was refined
and constrained. This methodology can be applied to the explo-
ration of geothermal aquifers in fractured carbonate rocks, which
occur frequently worldwide and also supply water to the majori-
ty of natural geothermal springs in Croatia.
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Vlatko BRCIC

. Datum obrane disertacije: 06.02.2015.
Naslov disertacije: Relativne promjene morske razine tijekom
mlade krede na sjeverozapadnom dijelu Jadranske karbonat-
ne platforme
Fakultet na kojem je obranjena disertacija: Rudarsko-geolosko-
naftni fakultet SveuciliSta u Zagrebu
Mentor: Prof. dr. sc. Igor Vlahovi¢
Zavod na kojem je zaposlen: Zavod za geologiju
Projekt na kojem je zaposlen: Osnovna geoloska karta Republi-
ke Hrvatske M 1:50 000

Na podru¢ju danasnje Istre i
kvarnerskih otoka kao sje-
verozapadnog dijela neka-
dasnje Jadranske karbonat-
ne platforme istraZivane su
relativne promjene morske
razine unutar gornjokred-
nih naslaga. Snimljeno je i
uzorkovano ukupno 15 ge-
oloskih stupova i profila
(Dolina Mirne, Vodice-Jelo-
vica, Vodice-Jelovica padina, Martinjak, Goli breg, Planik, Ve-
prinac, Ucka, Rabac, Barban, Medulin, Osor, Martin3cica i Pre-
muda). Uz mikrofacijesne i biostratigrafske analize, na uzorcima
su primijenjene i druge analiticke metode, poput rendgenske
difrakcije, elektronske mikroskopije, analize stabilnih izotopa

Title of dissertation: Relative sea-level changes over the late Cretace-
ousin the northwestern portion of the Adriatic carbonate platform

Relative sea-level changes have been studied in the area of the
Istria and Kvarner islands and in the NW region of the Mesozoic
Adriatic Carbonate Platform. A total of 15 geological columns and

- Dubfjevodne naslage starosti kenijak-santon \
- Litostratigrafska jedinica Veli rat
- Litosiratigratska jedinica Sv. Duh

- Litostratigrafska jedinica Belej

Raspored dubljemorskih neformalnih litostratigrafskih jedinica na
istrazivanom podrugju (djelomice izmijenjeno prema MATICEC et
al., 2014; usmeno priopcenje L. Fucek i I. Vlahovi¢, 2014)

Distribution of informal lithostratigraphic units in the study area
(modified after Maticec et al. 2014, according to Fucek, L. & Vlahovi¢, 1.)

Dio netopivog ostatka naslaga jedinice Sv. Duh (SEM). Idiomorfni kristali
autigenog kvarca nastalog dijagenezom u kalcisferskom vekstonu izdvojeni
otapanjem u octenoj kiselini (uzorak PI-1x, na 2. m detaljnog geoloskog
stupa Planik, Ci¢arija)

Portion of the insoluble residue of the Sv. Duh unit (SEM). Idiomorphic crystals
of autogenic quartz in calcisphere wackestone separated by dissolution in
acetic acid (sample PI-1x, on 2" m of the detailed geological column Planik,
Cicarija)

HRVATSKI GEOLOSKI INSTITUT



6*Ci 60 i palinoloske analize. Terenskim istraZivanjem i ana-
lizama mikrofacijesa definirani su glavni litotipovi, znacajke
okolisa taloZenja i glavne dijagenetske promjene. Pored naj-
vaznijih neformalnih litostratigrafskih jedinica Milna (s ¢lano-
vima Rusnjak, Marusici, Vinkuran i Niska), Sv. Duh i Gornji Hu-
mac, prikazane su i jedinice Crna, Sis, Belej (s ¢lanom Vrana),
Veli Rat i Gornji Humac, a opisane su i dubljemorske naslage
na podru¢ju Ucke (konijak-santon), te Medulina (turon-san-
ton). Korelacijom jedinica i analizom podataka izradene su pa-
leookolisne i paleogeografske rekonstrukcije istrazivanog po-
dru¢ja za razdoblja starijeg cenomana, srednjeg-mladeg
cenomana, cenomana-turona, turona-konijaka i starijeg san-
tona.

Lokacija detaljnog geoloskog stupa Dolina Mirne (DM) (udaljenost od tocke
A do tocke B je priblizno 470 m)

Location of detailed geological column Dolina Mirne (DM) (distance from
point A to point B is approximately 470 m)

Okriavanje

Zona dolomitizacije

Osnevica valova olujo =
. 208

vremena [tempestitna 2

Bioklasticni materijal .
Klinoforme

Kalcisferski vekstoni -

Bioklastiéni materijal

Rudistne biostrome

Blok dijagram paleookolisnih uvjeta tijekom cenoman-turona na
sjeverozapadnom dijelu Jadranske karbonatne platforme

Block diagram illustrating paleoenvironmental conditions during the
Cenomanian-Turonian in the northwestern portion of the Adriatic Carbonate
Platform (AdCP)

CROATIAN GEOLOGICAL SURVEY

profiles were sampled (Mirna Valley, Vodice-Jelovica, Vodice-Je-
lovica Slope, Martinjak, Goli breg, Planik, Veprinac, U¢ka, Rabac,
Barban, Medulin, Osor, Martins¢ica and Premuda). In addition to
standard microfacies and biostratigraphic analyses on selected
samples, other analytical methods were applied, including X-ray
diffraction, electron microscopy, 6"*C and 6'%0 stable isotope
analyses and palynological analyses. Based on field data and mi-
crofacies analyses, the main lithotypes, environmental conditions
and diagenetic changes were defined. The study was focused on
a highly significant Cenomanian-Turonian eustatic sea-level rise
defined within the deposits of the informal lithostratigraphic
units of Milna (including Rudnjak, Marusi¢i, Vinkuran and Niska
members), Sv. Duh, Gornji Humac, Crna, Sis, Belej (with Vrana
member); Veli Rat and Gornji Humac; the Coniacian-Santonian
deposits of Uc¢ka Mt,; and the Turonian-Santonian deposits of the
Medulin. Correlation of units and analysis of data enabled paleo-
environmental and paleogeography reconstructions of the study
area during the Early Cenomanian, Middle-Late Cenomanian, Ce-
nomanian-Turonian, Turonian-Coniacian and Early Santonian pe-
riods.
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Datum obrane disertacije: 21.07.2015.

Naslov disertacije: Odredivanje znacajki napajanja vodonosnog
sustava na Sirem podrucju crpilista Sikirevci u istocnoj Slavoniji
Fakultet na kojem je obranjena disertacija: Rudarsko-geolo3ko-
naftni fakultet Sveucilista u Zagrebu

Mentor: Izv. prof. dr. sc. Kristijan Posavec

Zavod na kojem je zaposlena: Zavod za hidrogeologiju i inZe-
njersku geologiju

Projekt na kojem je zaposlena: Osnovna hidrogeoloska karta Re-
publike Hrvatske

Vodonosnik zahvacen na crpilistu Si-
kirevci pripada strateSkim zalihama
podzemnih voda Republike Hrvat-
ske. Cilj provedenih istrazivanja
usmjeren je na istrazivanje hidrodi-
namickih znacajki zahva¢enog vodo-
nosnog sustava, definiranje napaja-
nja vodonosnog sustava te porijekla

Title of dissertation: Determination of the aquifer system recharge
characteristics on broader area of the Sikirevci wellfield in eastern
Slavonia

The aquifer tapped at the Sikirevci pumping site belongs to the
strategic groundwater reserve of Croatia. The aim of the conduc-
ted research was focused on exploration of the hydrodynamic
characteristics of the tapped aquifer system, definition of groun-
dwater recharge and determination of the origin and age of the
groundwater. The tool used in this research was a three-dimen-
sional numerical model. This work resulted in a description of the
process of development for a conceptual model and the develo-
pment and calibration of the system numerical model.

The scientific contributions of the doctoral dissertation are reflec-
ted in a quantitative definition of aquifer recharge and in the de-
finition of the origin and relative age of groundwater via envi-
ronmental isotope analysis. Mass balance analysis showed that
infiltration of precipitation is the main source of groundwater re-
charge for the model, which was confirmed by the results from
the analysis of stable isotopes of oxygen and hydrogen. The gro-

Tumaé oznaka

Smier tefenja
podzemne vode

[ -
B 5o

D Polupropusne glinovito-prahovite
naslage

- Podinske glnovite naslage

Konceptualni 3D model vodonosnog sustava zahvacenog na crpilistu Sikirevci

Conceptual 3D model of the aquifer system tapped at the Sikirevci pumping site
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Tumac oznaka

®  Zdenci
~——— Trajektorije 0-20 godina
——— Trajektorije 20-50 godina
———— Trajektorije 50-100 godina
| — Piezometarska razina

Drzavna granica

|:| Granica modela

Stacionarna simulacija trasiranja Cestica u uvjetima srednjih voda i sa crpnom koli¢inom od 200 L/s

Stationary simulation of particle tracing in the conditions of medium water levels and at 200 L/s pumping rate

i starosti podzemne vode. Pri tome je kao alat koristen trodi-
menzionalni numeri¢ki model. U radu je prikazan postupak
izrade konceptualnog modela te izrada i kalibracija numerickog
modela sustava.

Znanstveni doprinosi doktorskog rada ocituju se izmedu osta-
log u kvantitativnom definiranju napajanja vodonosnika te de-
finiranju porijekla i relativne starosti vode analizom sadrzaja
okolisnih izotopa. Analiza bilance mase pokazala je da infiltra-
cijaoborina predstavlja glavni izvor obnavljanja podzemne vo-
de na podrucju modela, $to je potvrdeno rezultatima analiza
stabilnih izotopa kisika i vodika. Praznjenje podzemnih voda
odvija se u rijeku Savu, osim u razdobljima visokih vodostaja
kada Sava napaja vodonosnik. Modeliranje je pokazalo da vec¢
kod relativno niskih crpnih koli¢ina od 200 L/s dolazi do toka
podzemne vode ispod rijeke iz susjedne BiH, Sto upucuje na
prekogranicni karakter istraZivanog vodonosnog sustava.

CROATIAN GEOLOGICAL SURVEY

undwater discharges into the Sava River, except during periods
of high water levels, when the aquifer receives recharge from Sa-
va. Modelling has shown that already at relatively low pumping
rates of 200 L/s, groundwater flow appears beneath the river from
neighbouring Bosnia and Herzegovina, which points to the cro-
ss-border nature of the studied groundwater system.
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