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UVODNIK

GODISNJE IZVJESCGE 20109,

Uvodnik ravnatelja

Dr. sc. Slohodan MIKO

Ravnatelj / Director

tel: (+385 1) 6160 749

fax: (+385 1) 6144 718

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

Dragi Citatelji,

pred vama je novo godisnje izvje$¢e Hrvatskoga geoloskog
instituta (HGI-CGS-a), petnaesto otkad je uspostavljen ovaj vid
prikazivanja rada instituta. U godisnjaku su prikazana posti-
gnuca njegovih djelatnika i istraZivaca u 2019. godini. Ovu su
godinu obiljeZila dva znacajna dogadaja: jedan od njih vazan
je za proslost, a drugi za budu¢nost HGI-CGS-a. Proslost je obi-
ljeZena prigodnom svecanoséu povodom 110. godisnjice ne-
prekinutog djelovanja instituta kao sredidnje geoloske istrazi-
vacke institucije u Hrvatskoj. Na obiljeZzavanju godidnjice bilo
je prisutno vise od 250 uzvanika te sadasnjih i bivsih djelatnika.
Uprili¢ena su predavanja kojima je predstavljeno stanje istra-
Zivanja u HGI-CGS-u, a poseban je gost bio Dr. Michiel van der
Meulen, zamjenik direktorice Geoloske sluzbe Nizozemske
(TNO), koji je predstavio buducnost geoloskog kartiranja u Ni-
zozemskoj. Tijekom svecanosti po prvi su put dodijeljena zva-
nja zasluznih znanstvenika HGI-CGS-a: akademiku Branku So-
kacu i dr. sc. IviVeli¢u. Takoder, prvi je put dodijeljena jubilarna
nagrada najuspjesnijoj znanstvenici HGI-CGS-a za petogodis-
njem razdoblje, dr. sc. Lidiji Galovi¢. Proslava je odrzana kao
uvod u 6. hrvatski geoloski kongres s medunarodnim sudjelo-
vanjem, to je cijelom dogadaju dalo jos vecu tezinu.

Tijekom 2019. na prijedlog Znanstvenog vijeca i odlukom
Upravnog vijeca instituta usvojena je srednjorocna strategija
znanstvene djelatnosti u razdoblju od 2019. do 2023. godine
radi unaprjedenja znanstvenih istrazivanja, povecanja znan-
stvene kompetitivnosti i definiranja uloge HGI-CGS-a kao sre-
disnje istraZivacke institucije u podru¢ju geoloskih istraZivanja
te u¢vricivanja njegove uloge u Republici Hrvatskoj (RH) kao
institucije koja proizvodi i brine o svim vrstama geoloskih po-
dataka i geoloske dokumentacije od strateske vaznosti za dr-
Zavu i geolosku struku.

Dear readers,

The new annual report of the Croatian Geological Survey (HGI-
CGS) is before your eyes, the fifteenth since we introduced this
method of presenting the Survey's work. This publication high-
lights the achievements of our employees and researchers in
2019, a year marked by two significant events: one important for
the past and the other for the future of HGI-CGS. The past was
marked by a ceremony commemorating the 110th anniversary
of the Survey's continuous operation as Croatia’s central geolog-
ical research institution. More than 250 guests, including current
and former employees, were present at the anniversary celebra-
tion. Lectures presented the status of current research at HGI-CGS;
a special guest, Dr. Michiel van der Meulen (Deputy Director of
the Geological Survey of the Netherlands, TNO) presented the
future of geological mapping in the Netherlands. During the cer-
emony, the titles of Meritorious HGI-CGS Scientist were awarded
for the first time in the Survey’s history, to Academician Branko
Sokac and Ivo Veli¢, PhD. Also for the first time, the Jubilee Prize
was awarded to the most successful HGI-CGS scientist in the past
five-year period: Lidija Galovi¢, PhD. The celebration opened the
6th Croatian Geological Congress, with international participa-
tion, giving the event even greater weight.

During 2019, at the suggestion of the Scientific Council and by
the decision of the Governing Board of the Survey, a mid-term
strategy for scientific activity was adopted for the period from
2019t0 2023 in order to improve scientific research, increase sci-
entific competitiveness, further define the role of HGI-CGS as the
central research institution in geological exploration, and to con-
solidate its position in the Republic of Croatia (RH) as an institu-
tion that produces and curates all types of geological data and
documentation of strategic importance to the state and the ge-
ological profession.

HRVATSKI GEOLOSKI



Ministarstvo znanosti i obrazovanja (MZO) kao osniva¢ HGI-
CGS-a je, u skladu s reformskim ciljem poticanja izvrsnosti u
znanosti, 2019. godine uvelo novi model financiranja znan-
stvenih instituta, kroz koji mogu dobiti dodatna sredstva na
temelju postignutih rezultata i ostvarivanja vlastitih specifi¢nih
ciljeva. Ovakvim nacinom financiranja HGI-CGS-u su dodijelje-
na povecana ukupna financijska sredstva za 2019. godinu. Fi-
nanciranje troskova znanstvene djelatnosti HGI-CGS-a iz drZav-
noga proracuna u 2019. sastojala su se od temeljnoga
financiranja, financiranja temeljenoga na rezultatima (izvrsno-
sti) te financiranja specifi¢nih institucijskih ciljeva, a ukupni
iznos bio je vedi za 25% u odnosu na 2018. Temeljno financira-
nje obracunava se prema omjeru broja znanstvenika i broja
znanstvenih radova objavljenih u ¢asopisima uvedenim u ba-
zu Web of Science (WoS) za STEM podrucja znanosti. Djelatni-
ci HGI-CGS-a objavili su tijekom referentne godine ukupno 37
radova indeksiranih u WoS-u.

Sljedeca godina bit ¢e obiljezena radom na ¢ak sedam proje-
kata koje financira Hrvatska zaklada za znanost (HRZZ), dva
nova Interreg projekata i desetak projekata iz prethodnih go-
dina. Takoder, vazan izazov pred HGI-CGS-om je o¢uvati dose-
gnutu znanstvenu produkciju te implementirati novu razvojnu
strategiju za nadolazece razdoblje. Oekuje se i novi Zakon o
geoloskim istrazivanjima koji bi trebao biti dovrsen tijekom
2021,

Snagu HGI-CGS-a ¢ini njegovih 115 djelatnika, ¢ijim radom i
istrazivanjima institut postaje prepoznatljiv ne samo u RH, ve¢
i diliem Europe, $to dokazuju znanstvene i stru¢ne kolaboraci-
je s brojnim pojedincima i ustanovama.

Slobodan Miko
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The Ministry of Science and Education (MZ0), the founder of HGI-
(CGS, has defined a reform objective aimed at fostering excellence
in science. In line with this goal, MZO introduced a new funding
model for scientific institutes in 2019, through which additional
funding can be obtained based on results achieved and imple-
mentation of specific institutional goals. This type of financing
provided HGI-CGS with increased total funding for 2019. The fi-
nancing of HGI-CGS scientific activity by the 2019 state budget
consisted of core funding, performance-based financing (excel-
lence), and funding of specific institutional objectives, with a total
increase of 25% over 2018 levels. Core funding is calculated by
the ratio of the number of scientists to the number of scientific
papers published in journals hosted in the Web of Science (WoS)
database for STEM fields. HGI-CGS employees published a total
of 37 papers indexed in WoS during the reference year.

The coming year will be marked by work on up to seven projects
funded by the Croatian Science Foundation (HRZZ), two new In-
terreg projects, and a dozen projects from previous years. An im-
portant challenge for HGI-CGS will be to maintain the scientific
output so far achieved and to implement a new development
strategy for the coming period. A new Geological Research and
Documentation Act is expected to be completed by 2021.

The strength of HGI-CGS arises from its 115 employees, whose
work and investigations make the institute recognisable in Croa-
tia and throughout Europe, as evidenced by scientific and profes-
sional collaborations with numerous individuals and institutions.

Slobodan Miko
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Kamena knjiga (libar) - dobro uslojeni vapnenci formacija Crna i Kla¢ina
(kreda). Rt Pernikoza, otok Bisevo (foto M. Budic) / Book of stone — well
layered limestones from Crna and Klacina Formations (Cretaceous). Cape h

Pernikoza, the island of Bisevo (photo by M. Budic)
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Organizacijska struktura, zaposlenici i proracun
Organizational Scheme, Employees and Budget

RAVNATEL) | DIRECTOR:

Tajnica HGI | Secretary of the (GS:

UPRAVNO VIJECE | GOVERNING BOARD

ZNANSTVENO VIJECE | SCIENTIFIC COUNCIL

Dr. sc. Slobodan MIKO
tel: (+385 1) 6160-749
fax: (+385 1) 6144-718
e-mail: slobodan.miko@hgi-cgs.hr

Mladenka JURCIC, dipl. iur.

Dr. sc. Dragan KRASIC (MINGO*), predsjednik - Chair
Dr. sc. Zeljko DEDIC (HGI-CGS)

Prof. dr. sc. Goran DURN (RGNF¥)

Dr. sc. Anita GRIZELJ (HGI-CGS)

Prof. dr. sc. Josipa VELIC (RGNF¥)

Dr. sc. Zeljka BRKIC, predsjednica — Chair
Dr. sc. Tamara MARKOVIC, zamjenica predsjednice — Chair deputy
Dr.sc. Dea BRQNOV\C’, tajnica - Secretary
Dr. sc. lvan MISUR, tajnik - Secretary
Dr. sc. Radovan AVANIC

Dr. sc. Petra BAJO

Dr. sc. Koraljka BAKRAC

Dr. sc. Adriano BANAK

Dr.sc. Mirko BELAK

Dr. sc. Stasa BOROVIC

Dr. sc. Vlatko BRCIC

Dr. sc. Maja BRISKI

Dr. sc. Mihovil BRLEK

Dr. sc. Renato BULJAN

Dr. sc. Ines GALOVIC

Dr. sc. Lidija GALOVIC

Dr. sc. Ton¢i GRGASOVIC

Dr. sc. Anita GRIZELJ

Dr. sc. Vlatko GULAM

Dr. sc. Valentina HAJEK-TADESSE

Dr. sc. Ozren HASAN

Dr. sc. Marija HORVAT

Dr. sc. Nikolina ILJANIC

Dr. sc. Tvrtko KORBAR

Dr. sc. Duje KUKOC

Dr. sc. Tomislav KURECIC

Dr. sc. Ozren LARVA

Dr. sc. Jasmina LL}KAC REBERSKI

Dr. sc. Sasa MESIC

Dr. sc. Slobodan MIKO

Dr. sc. Davor POLLAK

Dr. sc. Damir SLOVENEC

Dr. sc. Andrej STROJ

Dr. sc. Ajka SORSA

Dr. sc. Josip TERZIC

Dr. sc. Kosta URUMOVIC

Dr. sc. Lara WACHA

" MINGO - Ministarstvo gospodarstva Republike Hrvatske / Ministry of Economy of the Republic of Croatia
RGNF - Rudarsko-geolosko-naftni fakultet Sveucilista u Zagrebu / Faculty of Mining, Geology and Petroleum Engineering, University of Zagreb
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Struktura zaposlenika prema stru¢noj spremi po zavodima 2019. godine
Structure of employees according to professional qualifications per department in 2019
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Obrazovna struktura zaposlenika HGI-CGS-a 2019.
Educational structure of the HGI-CGS employees in 2019

Godisnji prihodi HGI-CGS-a u 2019.
HGI-CGS Annual revenue in 2019
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Strategija Hrvatskoga geoloskog instituta 2019. — 2023.
Strategy of the Croatian Geological Survey 2019 — 2023

Dr. sc. Slohodan MIKO
Ravnatelj / Director

Srednjorocna strategija znanstvene djelatnosti Hrvatskoga ge-
oloskog instituta u razdoblju od 2019. do 2023. donesena je
na prijedlog Znanstvenog vijeca i odlukom Upravnog vijeca
instituta radi unaprjedenja znanstvenih istrazivanja, povecanja
znanstvene kompetitivnosti i definiranja njegove uloge kao
sredi$nje istrazivacke institucije u podruéju geoloskih istrazi-

Prizori iz raznovrsnih geoloskih istrazivanja
Scenes from diverse geological investigations

The mid-term strategy for HGI-CGS scientific activity from 2019
t0 2023 was adopted at the suggestion of the Scientific Council
and by the decision of the Governing Board of the Survey in or-
der toimprove scientific research, increase scientific competitive-
ness, further define its role as the central research institution in
geological research, and strengthen its role as an institution that

HRVATSKI GEOLOSKI INSTITUT
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vanja te u¢vréc¢ivanja uloge HGI-CGS-a kao institucije koja pro-
izvodi i brine o svim vrstama geoloskih podataka i geoloske
dokumentacije od strateske vaznosti za RH i geolosku struku.

Nakon 1997. godine, kada HGI-CGS postaje javni znanstveni
institut, intenzitet znanstvenog rada i istraZivanja povecao se
u toj mjeri da je do 2019. viSe od pedeset istraZivaca izradilo
doktorske disertacije te je ukupni broj doktora znanosti s deset
porastao na 41. Geoloska istrazivanja zahtijevaju i velik broj
strucnih zaposlenika vezanih za terenski rad, te rad u labora-
torijima i informatickim djelatnostima.

Strateski dokument znanstvenoistraZivacke djelatnosti Hrvat-
skoga geoloskog instituta od 2019. do 2023. zasnovan je na
definiranim ciljevima i konceptu novog tematskog usmjerenja
temeljnih znanstvenih istrazivanja i interdisciplinarnosti.
Ostvaruju se pretpostavke za oblikovanje i razvoj prepoznat-
ljive znanstvenoistrazivacke ustanove s naglaskom na znan-
stvenu izvrsnost i kompetitivnost. Intenzitet znanstvenoistra-
Zivatkog rada te ostvareni rezultati jamac su provedbe
iskazanih strateskih ciljeva tijekom sljedeceg razdoblja, uz pre-
uzetu obvezu daljnjeg jacanja ljudskih potencijala kao najvred-
nije sastavnice HGI-CGS-a.

U sklopu strategije razraden je plan ostvarenja vizije razvoja
kroz strateSke ciljeve, uz uvazavanje postignutih ciljeva iz pret-
hodnih razdoblja. Strateski su ciljevi HGI-CGS-a podijeljeni u
nekoliko kategorija:

« Podizanje produktivnosti i kvalitete znanstvenih istraziva-
nja;

« Geoloski informacijski sustav kao servis gospodarstva i
javnosti;

+ Poticanje gospodarskog razvoja Republike Hrvatske;

« Unaprjedenje drustvenog doprinosa HGI-CGS-a;

+ Razvoj ljudskih i infrastrukturnih potencijala.

Najvaznija geolodka istrazivanja u svijetu su trenutno ona koja
su usmjerena na klimatske promjene i njihov utjecaj na okolis,
sve CeS¢e geohazarde, na osiguranije dovoljnih koli¢ina pod-
zemnih voda primjerene kakvoce za razli¢ite namjene, prven-
stveno vode za pice i za potrebe o njima ovisnih ekosustava,
te na potencijal mineralnih sirovina i geoenergiju. Kroz blisku
suradnju znanstvenika u okviru aktualnih projekata HGI-CGS-a
ocekuje se unaprjedenje kapaciteta istrazivackih grupa na ce-
tiri vazna podrucja: (1) 3D geolosko istrazivanje i modeliranje,
(2) modeliranje toka podzemnih voda i transporta onecis¢enja,
(3) daljinsko prikupljanje podataka o geohazardima i njihove
prostorne analize i (4) geotermalna energija. Osnovna geolos-

produces and curates all types of geological data and documen-
tation of strategic importance to the state and the geological
profession.

After 1997, when HGI-CGS became a public scientific institute,
the intensity of scientific work and research increased until, by
2019, more than 50 researchers had completed their doctoral dis-
sertations, increasing the total number of PhDs from 10 to 41.
Geological investigations also require many professional staff re-
lated to fieldwork, laboratory work, and information technology.

The strategic document for HGI-CGS scientific research activity
from 2019 to 2023 is based on defined goals and a new themat-
ic orientation toward basic scientific research and interdisciplinar-
ity. Preconditions for the design and development of a recognis-
able scientific research institution are being realised, with an
emphasis on scientific excellence and competitiveness. The in-
tensity of scientific research and the results achieved guarantee
the implementation of the stated strategic goals during the next
period, with a commitment to further strengthen human resourc-
es as the most valuable component of HGI-CGS.

As part of this strategy, a plan for attaining the vision of deve-
lopment through strategic goals was elaborated while conside-
ring the goals realised during past periods. The strategic goals of
HGI-CGS are divided into several categories:
« Improving the productivity and quality of scientific research;
« Providing geological information systems as a public and
economic service;
« Encouraging economic development in Croatia;
« Improving the social contributions of HGI-CGS;
«Investing in human resources and infrastructure deve-
lopment.

At present, the most important geological surveys in the world
are those focused on climate change and its environmental im-
pact, increasing geohazards, ensuring sufficient quantities of gro-
undwater of adequate quality for various uses (primarily drinking
water and ecosystem services), and mineral resource and geo-
energy potential. Close collaboration of scientists within current
HGI-CGS projects will enhance the capacity of research groups in
four important areas: (1) 3D geological exploration and mo-
delling, (2) groundwater flow and pollution transport modelling,
(3) remote data collection on geohazards and their spatial
analysis, and (4) geothermal energy research.

Basic geological investigations, including geological mapping,
geochemical, sedimentological, and mineralogical research, and
paleontological investigations (macrofossils, microfossils, nano-

HRVATSKI GEOLOSKI



ka istrazivanja, koja uklju¢uju geolosko kartiranje, geokemij-
ska, sedimentoloSka i mineralo$ka istrazivanja, paleontoloska
istrazivanja (makrofosili, mikrofosili, nanofosili i palinomorfe),
Cesto su sastavni dio istraZivanja u okviru tema geokemije oko-
lisa, mineralnih sirovina, podzemnih voda, geohazarda i geo-
energije. Geokemijska, hidrokemijska i izotopna istraZivanja te
istrazivanje geomehanickih svojstava nezaobilazna su u po-
dru¢ju podzemnih voda, geohazarda i geokemije okolisa. Izo-
topnaistrazivanja koriste se i za bolje definiranje geolo3ke gra-
de. Paleolimnoloska istraZivanja provode se u svrhu utvrdivanja
antropogenog utjecaja na jezerske i morske ekosustave i re-
konstrukcije paleookolida s ciliem utvrdivanja klimatskih pro-
mjena i promjena uzrokovanih ljudskim utjecajem tijekom ple-
istocenai holocena. Marinska istrazivanja ukljucuju utvrdivanje
geomorfologije obale i podmorja, promjene obalne linije, de-
bljine kvartarnih sedimenata i izdizanja morske razine tijekom
kvartara, kombinirajuci geofizi¢ka istrazivanja (plitka seizmika)
i multidisciplinarna istrazivanja jezgri sedimenata. Speleoloska
istrazivanja doprinose rjeSavanju brojnih nedoumica u krsu,
od kojih treba istaknuti poboljSanje znanja o geoloskoj gradi
koristeci geolosko kartiranje i uzorkovanje stijena, te o dinami-
ci podzemne vode raznovrsnim mjerenjima podzemnih voda
u speleoloskim objektima i uzimanjem uzoraka podzemnih vo-
da i sedimenata.

Glavni ocekivani ishod provedbe strateskog programa je da
HGI-CGS ostane vodeci znanstvenoistrazivacki institut u po-
dru¢ju geologije u Republici Hrvatskoj i nastavi produkciju ge-
oloskih karata svih vrsta i namjena te unaprijedi njihovu izradu.
Geoloske su karte temeljna informacija o geoloskoj gradi Re-
publike Hrvatske i preduvjet za druga znanstvena istrazivanja,
rudarske i gradevinsko-inZenjerske projekte, razvojno i pro-
storno planiranje i upravljanje prirodnim resursima.

CROATIAN GEOLOGICAL

fossils, and palynomorphs), are often integral to the study of en-
vironmental geochemistry, mineral resources, groundwater, geo-
hazards and geo-energy. Geochemical, hydrochemical, and
isotopic studies as well as exploration of geomechanical proper-
ties are indispensable to studies of groundwater, geohazards, and
environmental geochemistry. Isotope studies are also used to
better define geological settings. Paleolimnological studies can
determine anthropogenic impacts on lake and marine ecosys-
tems and reconstruct paleoenvironments to identify climate and
human-induced changes during the Pleistocene and Holocene.
Marine research includes the determination of coastal and sub-
marine geomorphology, changes in coastlines, Quaternary sedi-
ment thickness, and Quaternary sea level rise by combining shal-
low seismic geophysical research and multidisciplinary studies of
sediment cores. Speleological research contributes to an im-
proved understanding of karst terrain, especially advances in
knowledge of geological material (via mapping and rock sam-
pling) and of groundwater dynamics (by measurements of spe-
leological objects and sampling of groundwater and sediments).

The main expected outcome of the strategic programme’s im-
plementation is for HGI-CGS to remain a leading geological re-
search institute in Croatia and to continue the production of ge-
ological maps of all types and purposes while improving their
quality. Geological maps provide basic information about the
country’s geological composition and are a prerequisite for other
scientific research, mining and civil engineering projects, devel-
opment and spatial planning, and management of natural re-
sources.
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Mreina stranica Hrvatskog geoloskog instituta
Website of the Croatian Geological Survey

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

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

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

Kao i svih godina do sada, i 2019. godine internetska je strani-
ca Hrvatskoga geoloskog instituta ostala glavni elektronicki
izvor informacija o institutu dostupan svima u svijetu. Stranica
sadrzi sve osnovne podatke o institutu (povijest, strukturu,
djelatnosti, popis zaposlenika, javne dokumente, prikazznan-
stveno-istraZivackih projekataiistraZivackih projekata u surad-
nji s gospodarstvom, popis publikacija te najvaznije obavijesti
i novosti). Ocekivano, najposjecenija je naslovna stranica. Ta-
koder su popularne stranice ,Geoportal” (informacije o izda-
nim kartama i mreznim servisima) i ,Novosti” (obavijesti o ak-
tivnostima u kojima HGI-CGS sudjeluje).

Sadrzaj mrezne stranice se kontinuirano povecava. Prema ko-
licini objavljenog materijala, mrezna je stranica najveca publi-
kacija HGI-CGS-a.
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Posjecenost mrezne stranice tijekom 2019. godine
Website traffic during 2019
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As in previous years, in 2019 the HGI-CGS website remained the
main electronic source of information about the institute, avail-
able throughout the world. The site contains all basic information
about the Survey (history, structure, activities, list of employees,
public documents, presentation of scientific research projects
and research projects in cooperation with industry, list of publi-
cations, and important news). As expected, the home page was
most visited; other popular pages were “Geoportal” (information
onissued maps and online services) and "News" @@nnouncements
of HGI-CGS activities).

Website content is steadily increasing; it is the largest HGI-CGS
publication by amount of material. Page traffic has also increased
over the years. As technology develops and changes, traffic to the
site from devices other than computers (e.g. tablets and smart-
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Novi korisnici /

Drzava / Country Korisnici / Users
New users
Broj / Number % Broj / Number %

Hrvatska / Croatia 3460 71,21 3312 70,84
SAD / USA 343 7,06 343 7,34
Kina / China 116 2,39 116 2,48
BiH / B&H 92 1,89 86 1,84
Srbija / Serbia 77 1,58 76 1,63
Njemacka / Germany 75 1,54 72 1,54
Japan / Japan 74 1,52 74 1,58
Slovenija / Slovenia 73 1,5 68 1,45
Ujedinjeno Kraljevstvo /

UJnitedJKingdomJ >6 115 >4 1,16
Italija / Italy 40 0,82 39 0,83

Posjecenost stranice po drzavama
Page traffic by country

Posjecenost stranice tijekom godina raste. Proporcionalno ra-
zvoju tehnologija raste i posjec¢enost stranice s drugih uredaja
osim sa racunala (tableta, pametnih telefona). Najvise posjeta
stranici zabiljeZeno je iz Hrvatske i susjednih zemalja. Od osta-
lih zemalja najveca je posjecenost iz SAD-a. Najmanja se aktiv-
nost na stranici biljeZi tijekom ljetnih mjeseci.

CROATIAN GEOLOGICAL SURVEY

phones) has increased. Most visits to the site were from Croatia
and neighbouring countries; the highest visitation from countries
outside our region was from the United States. Web traffic was
lowest during the summer months.
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Lavod za geologiju
Department of Geology

Predstojnica Zavoda / Head of Department: dr. sc. Koraljka BAKRAC

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

Snimanje stupa Ripenda u Istri (foto N. Beli¢)

Recording of the Ripenda column in Istria (photo by N. Beli¢)

U Zavodu za geologiju (ZG) zaposlena su 42 djelatnika: 18
znanstvenika, 2 poslijedoktoranda, 1 asistent, 13 stru¢nih su-
radnika i 8 tehnicara.

Tradicionalna temeljna djelatnost ZG vezana je za regionalna
geoloska istraZivanja na podrucju Republike Hrvatske (RH). Svi
geolozi u zavodu uklju¢eni su u rad jednog od dvaju temeljnih
projekata instituta: Osnovna geoloska karta RH 1:50.000 (OGK)
i Osnovna geokemijska karta RH (OGkK). Tijekom 2019. godine
objavili smo dva lista OGK: NP Kornati (V. Br¢i¢ i sur.) i Pozeska
gora (J. Halamic i sur.) te zapoceli rad na listu PP Biokovo u su-
radnji s PP Biokovo (N. Beli¢i sur.). Tijekom 2020. godine plani-
rana je objava jo$ dvaju listova OGK: Rovinj 2 i Ptuj 3.

The Department of Geology (ZG) hires 42
employees: 18 PhDs in permanent positi-
ons, 2 postdoctoral researchers, 1 assi-
stant, 13 associate professionals, and 8
technicians.

The traditional basic activity of the ZG is
related to regional geological investigati-
ons within Croatia. All geologists in the
Department are involved in one of the
two basic projects: the Basic Geological
Map of the Republic of Croatia 1:50,000
(OGK) and the Basic Geochemical Map of
the Republic of Croatia (OGKK). During
2019, we published two OGK sheets, NP
(National Park) Kornati (V. Br¢i¢ et al.) and
Pozeska Mt (J. Halamic¢ et al.), and started

o work on the PP (Nature Park) Biokovo
sheet in cooperation with that park (N Beli¢ et al.). During 2020,
two more OGK sheets are planned for publication: Rovinj 2 and
Ptuj 3.

During 2019, scientific research was also conducted through a
project funded by the Croatian Science Foundation (HRZZ) under
the acronym GEOSEKVA (led by T. Korbar), with nine ZG employ-
ees participating. At the end of 2019, two four-year HRZZ research
projects began: GOST (led by D. Slovenec), with five scientists
participating, and QMAD (led by S. Miko), with two ZG scientists
participating. The installation HRZZ project PYROSKA (led by M.
Brlek) was also accepted, with six scientists from ZG participating.
We anticipate the employment of doctoral students in the ZG
within the scope of these three new HRZZ projects.

We participated in the Horizon 2020 (H2020) Twinning project
(led by D. Pollak on behalf of HGI-CGS). ZG employees participat-

HRVATSKI GEOLOSKI INSTITUT



Snimanje stupa na klizistu Kostajnica (foto R. Avanic)
Recording of a column at Kostajnica landslide (photo by R. Avanic)

Tijekom 2019. znanstvena istrazivanja provodila su se i kroz
projekt financiran od Hrvatske zaklade za znanost (HRZZ) akro-
nima GEOSEKVA (voditelj T. Korbar) na kojem sudjeluje devet
djelatnika ZG. Krajem 2019. zapocela su dva ¢etverogodisnja
istraZivacka projekta HRZZ-a: GOST (voditelj D. Slovenec) na
kojem sudjeluje pet znanstvenika i QMAD (voditelj S. Miko) na
kojem sudjeluju dvije znanstvenice iz ZG. Prihvacen je i uspo-
stavni HRZZ projekt PYROSKA (voditelj M. Brlek) na kojem su-
djeluje Sestero znanstvenika iz ZG. U sklopu triju novih HRZZ
projekata predvidena su zaposljavanja doktoranada u ZG.

Sudjelovali smo na Horizon 2020 Twinning projektu (D. Pollak,
voditelj ispred HGI-CGS-a). Djelatnici ZG-a sudjeluju u radnom
paketu WP1 vezanom za 3D modeliranje (koordinator N. Beli¢).
U okviru programa Horizon 2020 GeoERA smo vodili projekte
utematskom podruéju geo-energije GeoConnect’d (M. Speli¢)
i informacijske platforme GIP-P (P. Feri¢). Na Interreg DTP pro-
jektu SIMONA (voditeljica A. Sorsa) uspjesno smo zavrsili vo-
denje radnog paketa WP 4 - Izrada protokola za uzorkovanje i
laboratorijske analize drenaznog sedimenta. Bili smo angazi-
ranii na Interreg IPA CBC projektu safEarth (voditelj V. Gulam),
u okviru kojeg smo provodili geolosko kartiranje na istraznim
poligonima u SZ Hrvatskoj. Uspjesno smo zavrsili bilateralni
znanstveni projekt s kolegama iz Madarske ,Stratigrafija i ko-
relacija gornjomiocensko-pliocenskih sedimenata duz hrvat-
sko-madarske granice”. M. Speli¢ je u okviru Tempus stipendi-
je proveo dva mjeseca na Sveucilistu E6tvos Lérand u
Budimpesti.

CROATIAN GEOLOGICAL SURVEY

ed in the WP1 work package related to 3D
modelling (coordinator N. Beli¢). Within
the framework of the H2020 GeoERA pro-
gramme, we led projects in geo-energy
(GeoConnect3d, M. Speli¢) and the GIP-P
information platform (P. Feri¢). In the SI-
MONA Interreg DTP project (led by A.
Sorsa) we successfully completed the WP
4 work package - Design of sampling pro-
tocols and laboratory analyses. We were
also engaged in the Interreg IPA CBC pro-
ject saffarth (led by V. Gulam), in which we
carried out geological mapping at explo-
ration sites in north-western Croatia. We
successfully completed a bilateral scien-
tific project with colleagues from Hunga-
ry: "Stratigraphy and correlation of Upper
Miocene-Pliocene sediments along the
Croatian-Hungarian border". M. Speli¢ spent two months at the
E6tvos Lorand University in Budapest as part of the Tempus
Scholarship.

During 2019, ZG employees published 18 scientific papers in jour-
nals cited in WoS. We participated in organising the 6 Croatian
Geological Congress and marked the 110" anniversary of the HGI-
CGS in Zagreb. The mobile application GeoCro, providing infor-
mation on the geological composition of Croatia, was introduced
on that occasion.

Izrada topografskog nacrta Modre Spilje na otoku Bisevu (foto M. Budic)

Topographic scheme of Blue Cave on the island of Bisevo (photo by M. Budi¢)
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Tijekom 2019. zaposlenici zavoda objavili su 17 znanstvenih
radova u Casopisima citiranim u bazi Web of Science (WoS).

Sudjelovali smo u organizaciji 6. hrvatskog geoloskog kongre-
sa i obiljezavanju 110. godisnjice HGI-CGS-a u Zagrebu. Tada
je predstavljena i mobilna aplikacija GeoCro o geolo$koj gradi
Hrvatske.

U zavodu su se izvodila i primijenjena istrazivanja u vidu pripre-
me za prijavu Geoparka Imotska jezera za stjecanje statusa
UNESCO globalnog geoparka (V. Br¢i¢ i sur.). Napravili smo i
Studiju valorizacije prirodne bastine otoka Biseva s prijedlogom
edukativnih iinformativnih sadrzaja,Centar za posjetitelje Mo-
dra $pilja - Bisevo” (T. Korbar i sur.). Osim toga sudjelovali smo
i uizradi rudarsko-geoloske studije Bjelovarsko-bilogorske Zu-
panije. Dali smo doprinos popularizaciji geologije kroz projekt
,Upoznaj Zemlju - zaviri u mikroskop” te kroz ostala popularna
predavanja.

Na medunarodnoj kartografskoj konferenciji odrzanoj u Tokiju
bila je izlozena OGK RH NP Kornati u mjerilu 1:50.000, za $to je
HGI-CGS dobio priznanje za kartografsku djelatnost na godis-
njoj skupstini Hrvatskoga kartografskog drustva.

Za potrebe laboratorija nabavljeni su stolni digestor i vodena
kupelj te je planirana je nabavka mlina za fino i brzo drobljenje.

KliziSte u selu Kletiste kod
Kutine (foto T. Kurecic)

Landslide in the village of
Kletiste (near Kutina) (photo by T.
Kurecic)

The Department conducted research supporting the planned
application of Imotski Lakes Geopark for status as a UNESCO
Global Geopark (V. Bri¢ et al). We completed the “Study on the
Valorisation of the Natural Heritage of the Island of Bisevo’, includ-
ing a proposal with educational and informational content: "Vis-
itor Information Centre Blue Cave - Bisevo" (T. Korbar et al.). We
participated in a mining geology study of Bjelovar-Bilogora Coun-
ty. We contributed to the popularisation of geology through the
project "Meet the Earth — Look into the Microscope" and other
popular lectures. At the International Cartographic Conference
held in Tokyo, the new OGK sheet for NP Kornati was exhibited;
this map earned HGI-CGS recognition for cartographic activity at
the Annual Conference of the Croatian Cartographic Society. Lab-
oratory needs were met through the procurement of a digester
and water bath, and the purchase of a fine and fast crushing mill
was planned.

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

IstraZivanja u primijenjenom dijelu geoloske struke, geolos-
kom inZenjerstvu, obavljaju se u Zavodu za hidrogeologiju i
inzenjersku geologiju (ZHGIG). U zavodu trenutno radi 35 dje-
latnika (15 doktora znanosti na stalnim radnim mjestima, 4
stalno zaposlenih geologa, 6 tehnicko-administrativnih). Kole-
ga s ugovorom na odredeno je desetero (2 poslijedoktoranda,
1 doktorand na projektu Hrvatske zaklade za znanost (HRZZ) i
7 na EU projektima). Svi stalno zaposleni geolozi su ukljuceni
u jedan od dvaju temeljnih projekata. U zavodu se aktivno ra-
dina dva projekta Hrvatske zaklade za znanost (HRZZ): TRANI-
TAL (dr. sc. Tamara Markovic) i ISSAH (dr. sc. Kosta Urumovic).

ZHGIG i dalje poboljsava statistiku vezanu uz objavljivanje
znanstvenih radova u ¢asopisima citiranim u relevantnim ba-

Snimanje bespilotnom letjelicom na Gologorickom dolu (foto M. Pavi¢)

Remote sensing by an unmanned aerial vehicle at Gologoricki dol (photo by
M. Pavi¢)

CROATIAN GEOLOGICAL SURVEY

Research work related to geological engineering is carried out in
the Department of Hydrogeology and Engineering Geology (ZH-
GIG), which currently employs 35 workers: 15 PhDs in permanent
positions, 4 full-time geologists, 6 technical and administrative
staff, and 10 researchers with fixed-term contracts (2 postdoc-
toral researchers, 1 doctoral student on the Croatian Science
Foundation (HRZZ) project, and 7 on EU projects). All full-time
geologists are involved in one of two basic projects of the Croa-
tian Science Foundation (HRZZ): TRANITAL (Tamara Markovi¢,
PhD) and ISSAH (Kosta Urumovi¢, PhD). ZHGIG continues to im-
prove statistics related to the publication of scientific papers in
journals cited in relevant databases (WoSCC and Scopus). This
year geological engineering produced almost the same number

Hidrogeolosko istraZivanje u malom krskom polju Rupecica (foto I. Boljat)

Hydrogeological research in the small karst polje of Rupecica (photo by I.
Boljat)
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Kliziste kod Pi¢ana u Istri (foto M. Pavic)
Landslide near Pi¢an in Istria (photo by M. Pavi¢)

zama (WoSCC i Scopus), te se ove godine geolosko inZenjer-
stvo gotovo izjednadilo s kolegama iz podrucja geologije.
Objavljeno je deset takvih radova, a neki u ¢asopisima visokih
kvartila. U tome podrugju i dalje se ocekuje napredak, istrazi-
vace se ohrabruje u pisanju takvih radova i prema potrebi za-
vod osigurava financijsku i logisticku pomo¢. U ZHGIG se tre-
nutno izraduje Sest doktorskih disertacija, od ¢ega pet
hidrogeoloske i jedna inZenjerskogeoloske tematike.

Zavodski laboratoriji (hidrokemijski i inZenjerskogeolo3ki) na-
stavljaju s radom i razvojem te predstavljaju vaznu kariku u ra-
du svih istrazivaca, a prethodne godine
nabavljena oprema za geofizi¢ka istrazi-
vanja (seizmicka refrakcija, elektri¢na to-
mografija, magnetotelurika) pocela se
intenzivno koristiti na zadatcima i pro-
jektima, te se u sljedecoj godini ocekuju
prve znanstvene publikacije. Sli¢na je si-
tuacija s opremom za daljinska istraZiva-
nja. Koristenje bespilotnih letjelica tre-
balo bi poluditi rezultate koji e se
uklopiti u projekte, osnovne karte i
znanstvene publikacije.

Projekti financirani od strane EU (najvise
Interreg) postaju jedan od najvaznijih vi-
dova rada u ZHGIG. Ti se projekti sada
vrjednuju i od strane Ministarstva zna-
nosti i obrazovanja pri dodjeli sredstava
za programske ugovore. U zavodu je tre-
nutno zaposleno ¢ak sedmero mladih
inZenjera na projektima EU, a neki od

of papers per scientist as fundamental geology: ten such papers
have been published, some in journals with high quartile ranking.
Progress is still expected in this area as researchers are encouraged
to write such papers; where appropriate, the Department provides
financial and logistical assistance. Six doctoral dissertations are cur-
rently being prepared in ZHGIG, five of which deal with hydroge-
ology and one with engineering geology.

Department laboratories (hydrochemical and engineering geol-
ogy) continue their work and development and represent an im-
portant link in all research. In the previous year, equipment for
geophysical research (seismic refraction, electrical resistivity to-
mography, and magnetotellurics) began intensive use in various
tasks and projects; the first scientific publications are expected
next year. The situation with remote sensing equipment s similar;
the use of unmanned aerial vehicles should produce results sup-
porting other projects, basic mapping, and scientific publications.

EU-funded projects (mostly Interreg) are becoming one of the
most important forms of work in ZHGIG. These projects are now
also being valorised by the MZO when awarding funding for pro-
gramme contracts. The Department currently employs as many
as seven young engineers on EU projects, some of whom are pre-
paring doctoral dissertations funded by the Department because
of their strong scientific interest. In addition to new employees,
these projects significantly enhance the Department through (1)
funding complex investigations whose implementation would

Snimanje diskontinuiteta na Kornatima (foto T. Frangen)

Rock discontinuity measurements in the isles of Kornati (foto T. Frangen)
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Uzorkovanje vode na busotini Velo Zalo na otoku Visu (foto M. Filipovic)

Water sampling at the Velo Zalo borehole on the island of Vis (photo by M. Filipovic)

njih zbog izrazenog znanstvenog interesa izraduju i doktorske
disertacije koje financira zavod. Osim novih zaposlenika, ovi
projekti znacajno unaprjeduju zavod kroz (1) financiranje kom-
pleksnih istrazivanja koja se inace ne bi mogla provoditi, (2)
kupnju istrazivacke i informaticke opreme, (3) veliku vidljivost
zavoda i cijelog instituta, i, posljedi¢no, (4) povecanje znan-
stvene produkcije. Tijekom 2019. se u zavodu radilo na ¢ak de-
set velikih (uz niz manjih) projekata, kako je vidljivo u zaseb-
nom dijelu ove publikacije (Tekudi projekti).

Usprkos promjeni fokusa prema znanstvenim nacionalnimi EU
projektima, zavod i dalje sudjeluje u projektima suradnje s pri-
vredom, lokalnom upravom i javnim institucijama za koje
obavlja ¢itav niz projekata. Dobiveni podatci i spoznaje uklju-
Cuju se u temeljnu djelatnosti i znanstvene radove. Tijekom
2019. ugovoreno je sedamnaest projekata, a kao vazniji inve-
stitori istiCu se: Hrvatske vode, Autocesta Rijeka-Zagreb d.d.,
Zagorski vodovod d.o.0., HEP-Proizvodnja d.o.0., Grad Slavon-
ski Brod i Grad Kutina. Neki od trziSnih projekata ugovorenih
ranije i dalje su se provodili u 2019.

CROATIAN GEOLOGICAL SURVEY

otherwise not be possible, (2) procurement of
research and IT equipment, (3) high visibility of
the Department and the entire Survey, and,
consequently, (4) increasing in scientific pro-
duction. During 2019, the Department was in-
volved in work on ten large and many minor
projects, as documented in the Current Projects
section of this publication.

Despite the shift in focus towards scientific na-
tional and EU projects, HGI-CGS continues to
participate in a range of cooperative projects
with industry, local governments, and publicin-
stitutions. The obtained data and knowledge
are included in basic activities and scientific pa-
pers. During 2019, 17 such projects were con-
tracted, with the most important investors be-
ing: Hrvatske vode (Croatian Waters), Autocesta
Rijeka-Zagreb (Rijeka-Zagreb Motorway Plc),
Zagorski vodovod d.o.0. (Zagorje Public Water-
works Ltd.), HEP-Production Ltd.,, the City of
Slavonski Brod, and the City of Kutina. Several projects contracted
earlier were still under implementation in 2019.

ANNUAL REPORT 2019

19

[0}
[
0
<
L
o)
z
<
0
14
w
o
=
]
z
z
o
E
<
O
z
<
[i)
14
s}
[0}
U}
o




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

N GODISNJE IZVJESGE 2019.

o

Zavod za mineralne sirovine

Department of Mineral Resources

Predstojnica Zavoda / Head of Department: dr. sc. Nikolina ILIJANIC
tel.: 358 16160 745

fax.: 38516144 716

g-mail: nikolina.ilijanic@hgi-cgs.hr

Zavod za mineralne sirovine (ZMS) provodi istraZivanja u po-
dru¢ju mineralnih sirovina i geokemije okolisa, te paleolimno-
logije i geologije podmorja. Tijekom 2019. godine zaposlena
je znanstvenica-povratnica dr. sc. Petra Bajo, ¢ime se broj za-
poslenika zavoda povecao na 14, od toga ¢etvero na znanstve-
nim radnim mjestima, sedmero na stru¢nim radnim mjestima
te poslijedoktorandica, tehnicar i tajnica zavoda. Dr. sc. Dea
Brunovi¢ uspjesno je obranila doktorsku disertaciju pocetkom
godine.

Djelatnici zavoda sudjeluju na temeljnim znanstvenim projek-
tima HGl-ja,Karta mineralnih sirovina RH” (voditelj dr. sc. Z. De-
di¢), ,Geokemijska karta RH" (suvoditelj dr. sc. O. Hasan) i, Ge-
oloska karta jadranskog podmorja” (voditelj dr. sc. S. Miko).
Krajem 2019. zapoceo je etverogodisnji projekt Hrvatske za-
klade za znanost ,Porijeklo i taloZenje sedimenata u vrijeme
kasno kvartarnih promjena morske razine: Sustav rijeke Krke i
Srednjojadranske kotline” (QMAD) kojeg vodi dr. sc. S. Miko, a
sudjeluje vecina djelatnika zavoda. Tijekom veljace je u repo-

Detaljno uzorkovanje jezgri morskih
sedimenata iz Jabucke kotline na
Sveucilistu u Tibingenu (foto O.
Hasan i N. llijani¢)

Detailed sampling of marine sediment
cores from Jabuka Pit at the University
of Tibingen (photos by O. Hasan and
N. Ilijani¢)

The Department of Mineral Resources (ZMS) conducts research in
mineral resources, environmental geochemistry, paleolimno-
logy, and marine geology. During 2019, Petra Bajo, PhD, Croatian
scientist returning from Australia, was employed, thus increasing
the number of employees to 14: 4 in permanent scientific positi-
ons, 7 in professional positions, 1 postdoctoral researcher, 1 tech-
nician, and a secretary. Dea Brunovi¢, PhD, successfully defended
her doctoral thesis at the beginning of the year.

ZMS employees participated in the basic HGI-CGS scientific pro-
jects "Map of mineral resources of the Republic of Croatia” (led by
Z.Dedi¢, PhD), "Geochemical map of the Republic of Croatia" (co-
led by O. Hasan, PhD), and "Geological map of the Adriatic Sea"
(led by S. Miko, PhD). At the end of 2019, the four-year project of
the Croatian Science Foundation entitled “Sediments between
source and sink during a Late Quaternary eustatic cycle: The Krka
and the Mid Adriatic Deep System" (QMAD), led by S. Miko, PhD,
was launched with participation of the most of the ZMS staff. In
February, a detailed sampling of sediments from the Jabuka Pit,

HRVATSKI GEOLOSKI INSTITUT



Busenje morskih sedimenata u staroj luci u Dubrovniku (Kase) i na uscu rijeke Neretve pomocu istrazivacke platforme Q2 (foto O. Hasan i S. Miko)

Drilling of marine sediments in the old port of Dubrovnik (Kase) and at the mouth of the Neretva River using the Q2 research platform (photos by O.Hasan and S. Miko)

zitoriju jezgri Sveudilista u Tiibingenu, u suradnji s prof. H.
Shultzom i dr. A. Prohaskom sa Sveudilista u Cambridgeu pro-
vedeno detaljno uzorkovanje sedimenata iz jezgre iz Jabucke
kotline prikupljene tijekom znanstveno-istrazivackog krstare-
nja u Jadranskom moru na istrazivackom brodu RV Poseidon.
Tijekom godine aktivno se sudjelovalo na projektu EMODnet-
Geologija 3, te je odobren dvogodisnji nastavak projekta
EMODnet-Geologija 4, ¢iji je voditelj i dalje Geoloska sluzba
Finske.

"

collected during a research cruise of the research vessel “Poseidon
across the Adriatic Sea, took place in the core repository of the
University of Tibingen in collaboration with prof. H. Shultzand A.
Prohaska from Cambridge University. ZMS actively participated in
the EMODnet Geology 3 project headed by the Geological Survey
of Finland; a two-year follow-up in the form of the EMODnet Ge-
ology 4 project has been approved.

ZMS employees are involved in international projects of the GeoERA
programme underthe auspices of the association of EuroGeoSurveys

Snimanje panoramskim dubinomjerom Proloskog jezera kod Imotskog i kratka jezgra jezerskih sedimenata uzorkovana gravitacijskim korerom

Side-scan imaging of Prolosko Lake near Imotski and a short core of lake sediments sampled by gravity corer

CROATIAN GEOLOGICAL SURVEY
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Djelatnici su ukljuceni u medunarodne projekte
programa GeoERA pod okriljem udruzenja europ-
skih geoloskih sluzbi (EGS-a), financiranom iz okvir-
nog programa H2020, u tematskom podruéju mi-
neralnih sirovina, projektima Mintell4EU,

Eurolithos, FRAME, te su sudjelovali na sastanku ek-
spertne grupe za mineralne sirovine EGS-a u stu-
denom. Tijekom 2019. godine sudjelovali su na za-
vr$nim sastancima H2020 projekta MINLAND, te su
radili na projektima RESEERVE i REEBAUX (EIT RM-
Mineralne sirovine). IstraZivanja mineralnih sirovi-
na provodila su se i preko niza privrednih projeka-
ta, prvenstveno izrade Rudarsko-geoloske studije
Bjelovarsko-bilogorske Zupanije.

Fotografije 5-m
intervala boksitne
jezgre B-1 iz lezista
gornjoeocenskog

Terenska istrazivanja jezerskih sedimenata, labora-
torijske analize i obrada geofizi¢kih podataka pr-
venstveno su se provodila u sklopu projekta,Pale-
olimnoloska istrazivanja u NP Krka-Visovacko
jezero” te za podrucje Proloskog blata u sklopu za-
jednickog projekta HGI-ja ,Geopark Imotski”. Geo-
fizicka snimanja georadarom provedena su u Bri-
birsko-ostrovickom polju. Istrazivanja morskih

boksita
Mamutovac-la
(priredile I. Ivki¢ i N.
llijanic)

Photos of the 5-m
interval of bauxite
core B-1 from the
Upper Eocene
bauxite deposit at
Mamutovac-la
(edited by I. Ivki¢
and N. llijanic)

sedimenata provodila su se u staroj luci u Dubrov-
niku (Kase) u suradnji s prof. |. Radi¢ Rossi, na uscu rijeke Nere-
tve u sklopu projekta Hrvatskog prirodoslovnog muzeja, te na
otoku Lavsi na Kornatima u suradnji s prof. D. Sivan sa Sveuci-
lista Haifa iz Izraela.

Djelatnici zavoda bili su ukljuceni u organizaciju i sudjelovali
su na Hrvatskom geoloskom kongresu u Zagrebu.

Tijekom 2019. god. izgradena je rashladna komora (4 °C) za
pohranjivanje jezgri morskih i jezerskih sedimenata, ukupnog
volumena 25 m3.

Geolo3ka istrazivanja Visovackog jezera, NP Krka

Geological investigations of Visovac Lake, NP Krka

(EGS), funded under the H2020 Framework Programme, theme
mineral resources: projects Mintell4EU, Eurolithos, and FRAME. They
also participated in the EGS Expert Group on Mineral Resources
meeting in November and in the final meetings of the H2020
MINLAND project, as well as working on the RESEERVE and REEBAUX
(EIT RM-Mineral Raw Materials) projects. Investigations of mineral
resources were also carried out under the umbrella of various
economy projects, primarily the preparation of the Mining-
Geological Study of Bjelovar-Bilogora County.

Field investigations of lake sediments, laboratory analyses, and
processing of geophysical data were primarily carried out as a part
of the “Paleolimnological Research Project in the NP Krka-Visovac
Lake"and in the Prolosko Blato area as part of the “Imotski Lakes
Geopark”joint project of HGI-CGS. Geophysical surveys using geo-
radar were carried out in Bribir-Ostrovica. Marine sediment surveys
were conducted in the old port of Dubrovnik (Kase) in coopera-
tion with prof. . Radi¢ Rossi, at the mouth of the Neretva River as
part of a project of the Croatian Museum of Natural History, and
on the island of Lavsa in the Kornati Archipelago in cooperation
with prof. D. Sivan of Haifa University, Israel. ZMS staff helped or-
ganise, and participated in, the Croatian Geological Congress in
Zagreb. Finally, during 2019 a cooling chamber (4 °C) with a total
volume of 25 m? was built to store marine and lake sediment cores.

HRVATSKI GEOLOSKI INSTITUT



Geoloska sluzha
Geological Survey

Voditelj sluzbe / Head of the survey: dr. sc. Slobodan MIKO

Geoloska sluzba kao dio Hrvatskoga geoloskog instituta 2019.
je proslavila 110 godina postojanja. Osnovni poslovi Geoloske
sluzbe su prikupljanje i obrada podataka geoloskih istrazivanja
koja provode zaposlenici HGI-CGS-a te podataka koji se HGI-
CGS-u dostavljaju na temelju Zakona o rudarstvu (NN 56/13,
14/14,52/18), Zakona o istraZivanju i eksploataciji ugljikovodi-
ka (NN 52/18, 52/19) i Zakona o geoloskim istrazivanjima (NN
34/86). Provodi se redovita djelatnost unosa podataka i digita-

CUBRAVICE
Khatexn

o

CROATIAN GEOLOGICAL SURVEY

In 2019, the Geological Survey, a department of the HGI-CGS, cel-
ebrated its 110" anniversary. The basic tasks of the Survey are to
collect and process geological survey data (performed by HGI-
CGS employees), and to provide data pursuant to the Mining Act
(OG 56/13,14/14,52/18), Act on the Exploration and Production
of Hydrocarbons (OG 52/18, 52/19) and the Geological Survey
Act (OG 34/86). Regular digitisation of archives and documenta-
tion are carried out, as well as data entry for the Archinet of the

Primjer arhivske geoloske karte
mjerila 1:25.000 List Dubravice
Example of archived geological
J map at 1:25,000 scale, Dubravice
] sheet
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Dio arhivske grade HGI-CGS-a: Geoloski profil Strugace iz 1897. (D. Gorjanovi¢ Kramberger)

HGI-CGS archival material: Geological cross-section of Strugaca Mt. from 1897 by D. Gorjanovi¢ Kramberger

lizacije arhiva i arhivske grade i dokumentacije te unos poda-
taka za potrebe Arhinet DrZavnog arhiva. Dokumentacija se
sastoji od izvjestaja i geoloskih karata raznih mjerila koji se pre-
tvaraju u Citljive digitalne podatke. Tijekom 2019. godine u ba-
zu podataka Arhiva HGI-CGS-a uneseno je 75 novih izvjestaja
te skeniran 331 stari, pa baza trenutno sadrzi 15.705 izvjestaja.
Izvjestaji se skeniraju od najnovijih prema starijima tako da je
u digitalnom obliku dostupno sve pohranjeno od 1977. godi-
ne do danas. Za digitalizaciju preostaje jos 9261 izvjestaj. Tije-
kom 2019. obnovljena je cijelokupna IT mreZa instituta. Vrijed-
nost radova je bila 377.000,00 kn. Ve(i je dio HGI-CGS podmirio
iz valstitih prihoda, dok je dio sredstava namiren iz dodijeljenih
sredstava Geolo3ke sluzbe u iznosu od 82.000,00 kn.

Hrvatski geoloski institut kao nosilac aktivnosti geoloske sluz-
be RH redoviti je ¢lan Europskih geolo3kih sluzbi (EuroGeoSur-
veys-EGS), udruzenja 37 europskih geoloskih sluzbi. Sudjelo-
vanje u radu odvija se kroz Generalne skupstine (dvije godisnje,
Varsava i Prag tijekom 2019.), tj. sastanke Celnika geoloskih
sluzbi te sastanke nacionalnih delegata (dva sastanka godis-
nje).

Pocetkom 2019. Geoloska sluzba HGI-CGS-a postala je ¢lanica
ENeRG-a, europske istrazivacke mreze za geoenergiju, u svrhu
umrezavanja s institucijama koje se bave tom problematikom.
U narednom razdoblju HGI-CGS planira u potpunosti struktu-
rirati nacionalnu bazu geoloskih podataka. Sustavno geolosko

State Archives. Such documentation consists of reports and geo-
logical maps at various scales that are converted into legible dig-
ital data.

During 2019, 75 new reports were entered into the HGI-CGS Ar-
chive database and 331 old ones were scanned; the database
currently contains 15,705 reports. Reports are being scanned
from most recent to oldest, and are currently available digitally
from 1977 to the present (9,261 reports remain to be digitised).
Also during 2019, the entire HGI-CGS IT network was rebuilt at a
cost of 377,000.00 KN. Most of this was paid from the HGI-CGS
budget, with a minor part paid from allocated funds of the Geo-
logical Survey (82,000.00 KN).

The HGI-CGS is a full member of EuroGeoSurveys-EGS, an asso-
ciation of 37 European Geological Surveys. Participation in the
association’s work takes place through the General Assemblies
(two annually; Warsaw and Prague in 2019), meetings of the
heads of geological surveys, and meetings of national delegates
(two meetings annually each).

In early 2019, the HGI-CGS became a member of ENeRG, the Eu-
ropean Network for Research in Geo-Energy, for the purpose of
networking with institutions also working on this issue. In future,
HGI-CGS plans to fully structure the national geological database,
as systematic geological mapping of Croatia, geological identifi-
cation of mineral resources and groundwater, collection of geo-
logical data of all kinds, and their processing, archiving, and prep-

HRVATSKI GEOLOSKI



Sastanak direktora geoloskih sluzbi u Varsavi povodom stote godisnjice Poljskoga geoloskog instituta

Meeting of the directors of European geological surveys in Warsaw on the centennial anniversary of the Polish Geological Institute

kartiranje RH, geoloska identifikacija mineralnih resursa i pod-
zemnih voda, prikupljanje geoloskih podataka svih vrsta, nji-
hova obrada, arhiviranje i priprema za javnu uporabu je jedna
od glavnih zadaca Geoloske sluzbe. Uspostava Nacionalne ba-
ze geoloskih podataka (NBGP RH) omogucdit ¢e Republici Hr-
vatskoj pohranjivanje i prikupljanje te redistribuciju geoloske
dokumentacije kroz prikupljanje, valorizaciju, interpretaciju i
pohranjivanje u baze podataka u GIS-u, odakle ¢e se putem
mreznih servisa distribuirati gospodarstvu, tijelima drzavne
uprave, znanstvenim i obrazovnim ustanovama te javnosti op-
¢enito. Nacionalna baza geoloskih podataka sadrzavat ce:

a) materijalnu dokumentaciju;

b) nacionalni repozitorij fizicke geoloske dokumentacije

(arhiv jezgara i uzoraka);
¢) informati¢ku obradu podataka i pohranjivanje;
d) strukturiranje i odrzavanje web-servisa.

CROATIAN GEOLOGICAL SURVEY

aration for public use is one of the main tasks of the Survey.
Establishment of the National Geological Database (NBGP RH) will
enable the Republic of Croatia to store, collect, and redistribute
geological documentation through collection, valorisation, inter-
pretation, and storage in GIS databases, from where it will be dis-
tributed via network services to businesses, state administration
bodies, scientific and educational institutions, and the general
public. The National Geological Database will contain (a) mate-
rial documentation, (b) a national repository of physical geologi-
cal documentation (core and sample archives), (c) information
processing and storage, and (d) structural and maintenance work
for the network service.
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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

Usprkos nerijeSenom statusu projekta izrade Osnovne geolos-
ke karte Republike Hrvatske u mjerilu 1:50.000 (OGK RH) i mi-
nimalnom financiranju istog od strane Ministarstva znanosti i
obrazovanja, tijekom 2019. godine nastavilo se s finalizacijom
listova OGK RH onih podrucja koja su sustavno istrazena i kar-
tirana u prethodnim razdobljima. U podrugju,Panona” (vodi-

Despite the unresolved implementation status of the Basic Geo-
logical Map of the Republic of Croatia, scale 1:50,000 (OGK RH),
and minimum funding from the MZO, in 2019 the finalisation of
these sheets continued in areas that had been systematically ex-
plored and mapped in previous periods. In the "Pannonian” area
(led by A. Grizelj), after the final field reambulation, the OGK RH
"Pozeska gora" sheet was finalised, reviewed, and published (J.
Halamic¢ et al, 2019). After extensive research conducted in 2018
in the "Dinarides”area (led by T. Korbar), the "NP Kornati" sheet (V.
Brci¢ et al, 2019), was finalised with financial and logistical sup-
port from NP Kornati.

In 2020, the plan is to finalise, review, and publish two sheets. In
the "Pannonian" area, the plan is to produce the Ptuj-3 sheet (led

Terenska istrazivanja u okviru reambulacije pri izradi OGK RH podru¢ja Pozeske gore. Vodopad preko konglomerata formacije Skrabutnik (paleogenski

konglomerati) i detalj konglomerata (foto J. Halamic).

Field investigations during reambulation related to the finalisation of the OGK RH sheet PoZeska gora; images show the waterfall over Paleogene Skrabutnik

Formation conglomerate and detail of conglomerates (photo by J. Halamic)

HRVATSKI GEOLOSKI INSTITUT
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Prikaz lista OGK RH,Pozeska gora” (HALAMIC et al., 2019)
Representation of the OGK RH " Pozeska gora " sheet (Halami¢ et al, 2019)

teljica A. Grizelj) je nakon zavrsne terenske reambulacije fina-
liziran, recenziran i objavljen list OGK RH ,Pozeska gora” (J.
Halamic i sur., 2019). U podru¢ju ,Dinaridi” (voditelj T. Korbar)
je nakon opseznih istrazivanja provedenih tijekom 2018. godi-
ne, objavljen list OGK RH,NP Kornati” (V. Br¢i¢ i sur., 2019), ko-
ji je izraden uz financijsku i logisticku potporu NP Kornati.

U 2020. u planu je finalizacija, recenzija i objavljivanje dvaju li-
stova. U podru¢ju,Panon” u planu je izrada lista Ptuj-3 (voditelj:
T.Kurecic¢). U podru¢ju,Dinaridi” u planu je izrada lista Rovinj-2
(voditelj: S. Bergant). Prema Ugovoru HGl-ja i Parka prirode Bi-

CROATIAN GEOLOGICAL SURVEY
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by T. Kurecic). In the "Dinarides" area, the plan is to produce the
Rovinj-2 sheet (led by S. Bergant). In accordance with the contract
signed between the HGI-CGS and PP Biokovo, systematic geo-
logical mapping of that area will continue in 2020 (led by N. Beli¢).

Systematic geological mapping of Croatian territory is still partly
underway according to the Guidelines for compilation of the OGK
RH in the scope of the HRZZ's GEOSEKVA project (Kvarner area),
which is ongoing at the HGI-CGS (led by T. Korbar). Continuation
of geological mapping in other areas of Croatia largely depends
on the financing of this basic activity within the scope of inter-
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Prikaz lista OGK RH,NP Kornati” (BRCIC et al., 2019)
Representation of the OGK RH "NP Kornati" sheet (Brcic et al,, 2019)

okovo (voditelj N. Beli¢), tijekom 2020. nastavit e se sustavno
geolosko kartiranje podru¢ja PP Biokovo.

Sustavno geolosko kartiranje podrucja Republike Hrvatske di-
jelom se jos prema Uputama za izradu OGK RH provodi u okvi-
ru projekta Hrvatske zaklade za znanost (HRZZ) GEOSEKVA
(podrucje Kvarnera), koji se provodi u HGI-CGS-u (voditelj T.
Korbar). Nastavak geoloskog kartiranja na drugim podrugjima
RH uvelike ovisi o financiranju ove temeljne djelatnosti Zavoda
za geologiju u okviru zainteresiranih projekata, odnosno o fi-
nanciranju od strane zainteresiranih ministarstava, to bi tre-
balo biti definirano novim Zakonom o geolo3koj djelatnosti
koji je u izradi, a koordinaciju je preuzelo Ministarstvo gospo-
darstva.

ested projects or ministries, which should be defined by the new
Geological Research and Documentation Act, currently under de-
velopment by the Ministry of Economy.
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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. Daver POLLAK
e-mail: dpollak@hgi-cgs.hr
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InZzenjerskogeoloska (IG) tematska grupa godinama istrazuje  The Engineering Geology (IG) group has been exploring Croatian
|G znacajke cjelokupnog prostora Hrvatske. Zadnjih se godina |G features for years, with a recent and increasing focus on scien-
sve vise rade znanstvena istrazivanja i analize materijala, geo-  tificinvestigations and analyses of geohazards, related geological
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Karta podloznosti na klizanje Sisa¢ko-moslavacke Zupanije izvornog mijerila 1:100.000 %
Map of landslide susceptibility for Sisak-Moslavina County at 1:100,000 scale <z£
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3D model tanko uslojenih vapnenaca, Milna formacija (MF; K21). Otok
Levrnaka - juzna strana otoka (izradio D. Navratil)

3D model of thin-bedded limestones from the Milna Formation (MF; K21),
Levrnaka Island - south side of the island (photo by D. Navratil)

loskih i drugih uvjeta koji dovode do aktiviranja geohazardnih
inzenjerskogeoloskih pojava i procesa karakteristi¢nih za RH.

S obzirom da su aktivnosti na OIGK financirane iskljucivo iz vla-
stitih izvora (EU projekti, trZisni projekti), uglavnom su usmje-
rene na prikupljanje i pohranu podataka. Podatci ¢e se po
eventualnom dobivanju sustavnog i stabilnog financiranja
moci nadopuniti i koristiti za izradu osnovnih inZenjerskogeo-
loskih karata.

Tijekom 2019. godine je zavrsena studija,Seizmicka i geoloska
mikrozonacija dijela grada Zagreba" koja je radena na podruc-
ju Podsljemenske zone, obuhvata 175 km2. Rezultati provede-
nih istrazivanja uklopljeni su u Kartu seizmi¢kog mikrozonira-
nja prema standardima Eurokoda 8 u mjerilu 1:25.000.

U sklopu projekta safEarth zavriena je izrada finalnih uputa za
izradu karata podloZnosti na klizanje u regionalnom (1:100.000)
i lokalnom (1:25.000) mjerilu. Na temelju uputa izradene su
karte podloznosti na klizanje za pokusna podrugja, pri ¢emu
valja naglasiti da izradene karte jos nisu verificirane. Nastavlje-
no je i popunjavanje katastra klizi$ta na mreznom portalu,,Pri-
javi kliziste” (https://arcg.is/1v41GD).

Takoder, provedena su terenska istraZivanja za potrebe izrade
disertacije lvana Kosovica, na podrucju NP Kornati, koja uklju-
¢uju: standardna terenska mjerenja orijentacija i razmaka dis-
kontinuiteta, ispitivanja Schmidt-ovim ¢eki¢em, geolosko i in-
Zenjerskogeolosko kartiranje, detaljna litoloska istrazivanja te
digitalne fotogrametrijske metode (teresticka i zracna).

Tijekom 2019. godine nastavljena su i istrazivanja erozije na
ogolinama na podrugju Istre.

Ogolina u globigerinskim laporima srednjeg eocena. U blizini mjesta Kotli,
sredisnja Istra (foto T. Frangen)

Badlands in Middle Eocene globigerina marls near Kotli, central Istria (photo by
T.Frangen)

phenomena, and engineering solutions to these challenges in
Croatia. Since activities related to the Basic Engineering Geologi-
cal Map (OIGKRH) are funded solely from sources such as EU and
market oriented projects, they are mainly focused on data collec-
tion and storage. Upon potential receipt of systematic and stable
funding, these data will be supplemented and used to produce
the standardised sheets oh OIGK RH.

During 2019, the study "Seismic and geological microzoning of a
part of the city of Zagreb" was completed in the Podsljeme zone,
covering 175 km?2 The results were incorporated into the Seismic
Microzoning Map according to Eurocode 8 standards at a 1:
25,000 scale. As part of the saftarth project, the instructions for
landslide susceptibility maps at regional (1:100,000) and local
(1:25,000) scales were finalised. Based on these instructions, such
maps have been produced for experimental areas, though these
have not yet been verified. The filling of the landslide cadastre on
the "Prijavi kliziste" ("Report a Landslide”) web portal (https://arcg.
is/1v41GD) has continued.

Also during 2019, field investigations were conducted in relation
to the dissertation of lvan Kosovi¢, in the area of NP Kornati, in-
cluding standard field measurements of orientations and spacing
of discontinuities, Schmidt hammer tests, geological and engi-
neering geology mapping, and detailed lithological studies and
digital photogrammetric techniques (terrestrial and aerial). A
study of erosion in badlands in the Istria area continued.
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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-mail: josip.terzic@hgi-cgs.hr

Projekt Osnovna hidrogeoloska karta (OHGK), jedan od temelj-
nih projekata Hrvatskoga geoloskog instituta, se tijekom 2019.
usmijerio na prikupljanje podataka iz drugih projekata koji se
trenutno provode u Zavodu za hidrogeologiju i inZenjersku
geologiju (ZHGIG). Naime, nedostatak izravnog financiranja te-
meljne djelatnosti usmjerava nas na prijave i izvodenje brojnih
projekata druge vrste, od znanstvenih do stru¢nih. Time se osi-
guravaju i znatna financijska sredstva koja se posredno koriste
i za rad na OHGK. Osim istrazivaca, u radu na OHGK sudjeluju
i tehnicari, a esto i kolege zaposleni na drugim projektima.

Prethodno recenzirani listovi OHGK (Krapina i Otocac) trebali
su biti objavljeni ove godine, no zbog velike projektne optere-
¢enosti autora, objavljivanje je odgodeno i planira se tijekom
2020. Paralelno s radom na projektima druge vrste upotpunja-
vaju se baze podataka koje ¢e biti koristene pri izradi publika-
cija OHGK. Nakon dovrsenja nekoliko listova u formatu Osnov-

Mjerenje protoka na rijeci Gackoj (foto M. Pavic)

Flow measurement on the Gacka River (photo by M. Pavic¢)

CROATIAN GEOLOGICAL SURVEY

In 2019, the Basic Hydrogeological Map project (OHGK) focused
on the collection of data from other projects currently underway
in the Department of Hydrogeology and Engineering Geology
(ZHGIG). The lack of direct financing for this basic activity required
us to carry out numerous projects of kinds, from scientific to pro-
fessional ones. This direction also provided significant financial
resources that were indirectly used to support activities associ-
ated with OHGK. Along with the scientists, technicians and col-
leagues employed in other projects also participated in the basic
work related to OHGK.

Previously reviewed OHGK sheets (Krapina and Otocac) were sup-
posed to be published this year. However, owing to the high pro-
ject workload of the authors, publication was delayed and is
planned for 2020. Databases are constantly upgraded by newer
project data that will subsequently be used in the preparation of
OHGK publications. After finalising several sheets in the format of
the Basic Geological Map (1:100,000), the format of the OHGK
maps will be gradually replaced: the sheets will represent water-
sheds or other natural hydrogeological units.

The scientific component of work on OHGK has never been
stronger than in recent years. During 2019, 11 scientific papers
were published in WoSCC and Scopus journals in addition to nu-
merous other publications. Continuation of this growing trend
matched reasonable limits given the number of scientists at our
disposal. Five doctoral dissertations currently being prepared in
ZHGIG are associated with work on OHGK, though some of these
colleagues are working directly on other projects (e.g. HRZZ or
Interreg).

Our hydrochemical laboratory is traditionally integrated with OH-
GK, but during 2019 intensive use of geophysical methods (elec-
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Instalacija lizimetra na lokalitetu Rados u sklopu projekta ISSAH
(foto K. Urumovic)

Installation of lysimeter at Rado$ locality in the scope of ISSAH project (photo
by K. Urumovic)

ne geoloske karte 1:100.000, postupno Ce se prelaziti na format
sljevovaili prirodnih hidrogeoloskih cjelina.

Znanstvena komponenta rada na OHGK nikada nije bila jaca
nego u posljednjim godinama. Tijekom 2019. objavljeno je 11
znanstvenih radova u ¢asopisima (WoSCC i Scopus) uz brojne
druge publikacije. Rijec je o nastavku trenda rasta, koji je ipak
dosao blizu mogucih i realno ocekivanih granica za broj znan-
stvenika kojim raspolazemo. Uz rad na OHGK treba dijelom
povezati ¢ak pet doktorskih disertacija koje se trenutno izra-
duju u ZHGIG, iako neki od ovih kolega rade izravno na drugim
projektima (HRZZ ili Interreg).

Hidrokemijski laboratorij vec je tradicionalno integriran u rad
na OHGK, a tijekom 2019. zapocelo je i intenzivno koristenje
geofizickih metoda (elektri¢na tomografija, seizmicka refrak-
cija, magnetotelurika) na odredenim lokacijama. Ocekuje se
sve vise takvih radova, $to bi trebalo ojacati OHGK. Opseznijim
koristenjem magnetotelurskih metoda s velikom dubinom za-
hvata, po prvi ¢e se put moci ozbiljnije istrazivati i dublji hidro-
termalni sustavi, $to je vazan dio projekta. Uz priobalne zone,
ali i na drugim terenima, postupno ce se sve vise koristiti da-
ljinska istraZivanja (bespilotnim letjelicama s obi¢nim i termal-
nim kamerama).

trical tomography, seismic refraction, and magnetotellurics) be-
gan at certain locations as well. More efforts of this kind are
expected, which should strengthen OHGK as a department. More
extensive use of magnetotelluric methods with greater penetra-
tion depth will allow deeper hydrothermal systems to be seri-
ously investigated for the first time, which is an important part of
the OHGK project. In coastal zones and other terrains, remote
sensing (unmanned aerial vehicles with normal and thermal im-
aging cameras) will be increasingly used.

Uzorkovanje hipotermalne vode u Gar¢inu kod Slavonskoga Broda
(foto J. Terzi¢)

Sampling of hypothermal water in Garcin, near Slavonski Brod
(photo by J. Terzi¢)

HRVATSKI GEOLOSKI INSTITUT



Osnovna geokemijska karta Republike Hrvatske
Basic Geochemical Map of the Republic of Croatia

Glavni istraZivati / Principal investigators: dr. sc. Ajka SORSA (Panonski dio / Pannonian part),

dr. sc. Ozren HASAN (Dinaridski dio / Dinaric part)

Brojni geokemijski podatci tala uzorkovanih prema mreZii pro-
tokolu Osnovne geokemijske karte RH prikupljeni su u sklopu
projekta ,Promjena zaliha ugljika u tlu i izracun trendova uku-
pnog dusika i organskog ugljika u tlu te odnosa C:N". Rezultati
analiza iskoristeni su tijekom 2019. godine za izra¢un bilance
masa i napetosti za teSke metale (Cd, Pb, As, Cr, Cu, Ni, Se i Zn)
te makronutrijente (Na, K i Ca). Obogacenje je racunato u od-
nosu na najdublji uzorkovani horizont (20-30 cm) u poljopri-
vrednim i Sumskim tlima, travnjacima te urbanim tlima. Vidljivo
jeda suteski metali Cd, Pb, As, Cri Cu obogaceni u poljoprivred-
nim tlima, dok do obogacenja u povrsinskom sloju Sumskih ta-
la dolazi kod elemenata Cd i Pb. Kod elemenata As, Ni i Zn
uglavnom se ne vide znacajnija obogacenja ni osiromasenja.
Makronutrijenti Ca i P obogaceni su u Sumskim tlima i pasnja-
cima, a P je znacajno obogacen i u poljoprivrednim tlima. Ana-

A large amount of soil geochemical data were collected accord-
ing to the sampling network and protocol of the Geochemical
Map of the Republic of Croatia within the project “Changes in Car-
bon Stocks and Calculation of Trends of Total Nitrogen and Or-
ganic Carbon in Soil and Carbon-To-Nitrogen Ratios” These data
were used during 2019 to calculate the mass transfer function and
strain in soils for heavy metals (Cd, Pb, As, Cr, Cu, Ni, Se, and Zn)
and macronutrients (Na, K, and Ca). Element enrichment in soil
was calculated by comparison with the deepest sampled horizon
(20-30 cm) in agricultural, forest, urban, and grassland soils. The
results showed that Cd, Pb, As, Cr, and Cu were enriched in agri-
cultural soils, while forest soils were enriched in Pb and Cd. Caand
P were both enriched in forest and grassland soils, while P was
also significantly enriched in agricultural soils. Ni, Zn, K, and (most-
ly) As did not show significant enrichment or loss.
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Obogacenje olovom (Pb) vidljivo je u svim
vrstama tala RH

Enrichment of Pb is noticeable in all types of
. soils in Croatia
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Within the scope of the national scientific project
"The Basic Geochemical Map of Croatia” the HGI-
CGS participated in the EuroGeoSurveys projects
"Urban Geochemistry in Europe (URGE) - Soil, chil-
dren, health" and “Geochemical Mapping of Agri-
cultural and Grazing Land Soil" (GEMAS). Both pro-
jects involved performing additional laboratory
analyses on collected soil samples for &Sr, Sr, TOC,
Br, and |, which resulted in new publications con-
cerning the geochemical characteristics of Euro-
pean agricultural, grazing, and urban soils. Coop-
eration with universities in Stip and Belgrade also
continued with work on the geochemistry of Rnin
eastern Macedonia and the Sjenica area in Serbia.

Obogacenje fosforom (P) izrazeno je u poljoprivrednim tlima
kontinentalnog dijela RH

Enrichment of P is visible in agricultural soils in the continental

part of Croatia

lizirani elementi Ni, Zn, K, i ve¢im dijelom As, ne pokazuju zna-
Cajnije promjene.

U okviru nacionalnog znanstvenog projekta,Osnovna geoke-
mijska karta RH” HGI-CGS je sudjelovao u EuroGeoSurveys pro-
jektima "Urban Geochemistry in Europe (URGE) - Soil, children,
health" i ,Geochemical Mapping of Agricultural and Grazing
Land Soil” (GEMAS). Rad na oba projekta nastavljen je izvode-
njem dodatnih laboratorijskih analiza na prikupljenim uzorci-
ma tla (¥Sr, ¥Sr, TOC, Br, |) a $to je rezultiralo s objavom novih
publikacija u vezi geokemijskih karakteristika europskih poljo-
privrednih tala, travnatih povrsina i urbanih tala.

Suradnja s kolegama sa Sveucilista u Stipu (Makedonija) i Beo-
gradu (Srbija) nastavljena je zajednickim radom na geokemiji
radona (Rn) u podrucjima isto¢ne Makedonije i Sjenice u Srbiji.

Prostorna raspodjela broma (Br) u
urbanima tlima grada Siska
Spatial distribution of Br in urban
soils of Sisak (Croatia)

Whnimum: 000 (e
Mudrmum: 857 [rgfg)
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Karta mineralnih sirovina Republike Hrvatske
Map of the Mineral Resources of the Republic of Croatia

Glavni istraziva¢ / Principal investigator: dr. sc. Zeljko DEDIC
e-mail: zdedic@hgi-cgs.hr

IstraZivaci ZMS-a su tijekom 2019. godine nastavili s radom u
okviru Programa geoloskih karata, izrade karte mineralnih si-
rovina (KMS) kroz aktivnosti u projektima GeoERA-e koji se ba-
ve uspostavljenjem informacijske platforme o mineralnim si-
rovinama (Mintell4EU), arhitektonsko-gradevnim kamenom
(klasifikacije i atlas) (Eurolithos) te kritiénim mineralnim sirovi-
nama (FRAME). Istrazivaci ZMS-a sudjeluju i u EIT Raw Materials
projektu RESEERVE, koji ima cilj omoguc¢iti jednostavno kori-
Stenje informacija povezanih s primarnim i sekundarnim mi-
neralnim sirovinama i pruziti krajnjim korisnicima sve dostu-
pne informacije od primarnog izvora do tokova otpada, od
istraZivanja do eksploatacije i trZiSta, od procjene dostupnosti
resursa do studija predvidanja o opskrbii potraznji za mineral-
nim sirovinama u RH.

IstrazivaCi ZMS-a su izradili rudarsko-geolosku (RG) studiju Bje-
lovarsko-bilogorske Zupanije. Osnovni cilj izrade RG studije je
bilo usmjeriti istraZzne radove i eksploataciju mineralnih sirovi-
na, kao i definirati geolosku potencijalnost razlicitih mineralnih
sirovina.

Osim pregleda polaznih osnova, prostorno planske dokumen-
tacije glede istraZivanja i eksploatacije mineralnih sirovina, te

During 2019, ZMS researchers continued to work (under the Ge-
ological Maps Programme) on the development of the Map of
Mineral Resources (KMS) through activities in GeoERA projects
including the establishment of an information platform (Min-
tell4EU), architectural and building-stone classifications and atla-
ses (Eurolithos), and critical mineral resources (FRAME). ZMS rese-
archers also participated in the EIT Raw Materials RESEERVE
project, which aims to stimulate the use of information associated
with primary and secondary minerals and provide end users with
all available information from primary source to waste flow, from
exploration to exploitation and market, and from availability asse-
ssment of resources to forecasting studies on the supply and de-
mand for mineral resources in Croatia.

ZMS researchers also completed a mining geology (RG) study of
Bjelovar-Bilogora County with a primary objective of direct explo-
ration and exploitation of mineral resources, as well as defining
the geological potential of various mineral raw materials. In addi-
tion to reviewing the basic spatial planning documentation for
the exploration and exploitation of mineral resources by mining
companies, the most important contribution of the RG study was
the documentation of exploration areas and exploitation fields
and the assessment of the economic importance of exploitation.

Eksploatacijsko polje kremenog pijeska Vrani¢ u Pozesko-slavonskoj zupaniji, pregled lezista kremenih pijesaka u okviru regionalnih i detaljnih istrazivanja
mineralnih sirovina

Vrani¢ quartz sand exploitation field in Pozega-Slavonia County and the inspection of quartz sand deposits in the context of regional and detailed investigations of

mineral resources
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Eksploatacijsko polje kremenog pijeska Stefanec u Bjelovarsko-bilogorskoj
Zupaniji
Stefanec quartz sand exploitation field in Bjelovar-Bilogora County

rudarskih gospodarskih subjekata, najvazniji doprinos RG stu-
dije je u prikazu istraznih prostora i eksploatacijskih polja te
gospodarskom znacaju eksploatacije kao i u izradi zona geo-
loske potencijalnosti: zona pogodnosti (bez trenutnog intere-
sa ostalih korisnika) i zona konflikta (postoji interes ostalih ko-
risnika, no nije zabranjeno istrazivanje mineralnih sirovina).
Prikupljeni podatci sluze kao stru¢na podloga te se mogu im-
plementirati u prostorno-plansku dokumentaciju Zupanije, a
zakljucci usmijeriti politiku odrZivog gospodarenja mineralnim
sirovinama.

Tijekom 2019. godine po prvi put je u zadnjih 30-ak godina us-
postavljen projektni zadatak regionalnih i detaljnih istrazivanja
mineralnih sirovina u RH. U suradniji s tvrtkom koja se bavi op-
skrbom kremenim pijescima, zapocelo je prikupljanje podata-
ka o potencijalnim leziStima kremenih pijesaka u RH.

Krajem 2019. godine ugovorena je s Ministarstvom gospodar-
stva, poduzetnistva i obrta izrada Strategije gospodarenja mi-
neralnim sirovinama RH, za koju Ce se vezati vecina aktivnosti
tijekom 2020. godine.

Eksploatacijsko polje tehnicko-gradevnog
kamena Batinjska rijeka u Bjelovarsko-
bilogorskoj Zupaniji, preradeni i sortirani
kameni agregati

Batinjska Rijeka building-stone exploitation field
in Bjelovar-Bilogora County, with processed and
sorted stone aggregates

Also, this study outlined the zones of geological potentiality: su-
itability zones (without the immediate interest of other users) and
conflict zones (there is interest of other users, but the exploration
of mineral resources is not prohibited). The data obtained will ser-
ve as the basis forimplementation of spatial planning documen-
tation within the county, while the conclusions will help direct
policies toward sustainable management of mineral resources.

During 2019, for the first time in the last 30 years, a project was
established to conduct detailed regional exploration of mineral
resources in Croatia. In cooperation with a company engaged in
the supply of quartz sand, data collection on potential quartz
sand deposits in Croatia was begun. At the end of 2019, the de-
velopment of the Strategy for the Management of Mineral Re-
sources of the Republic of Croatia was agreed with the Ministry
of Economy, Entrepreneurship, and Crafts, to which the most ac-
tivities during 2020 will be related.

Lokalitet Simljanik u Bjelovarsko-bilogorskoj zupaniji, u okviru projekta
regionalnih i detaljnih istraZivanja mineralnih sirovina kremenih pijesaka

Simljanik locality in Bjelovar-Bilogora County, relevant to regional and detailed
investigations of mineral resources of quartz sands
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Geoloske karte podmorja

Geological Maps of the Croatian Adriatic Sea

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

Seizmicki profil kroz Prokljansko jezero dobiven geoloskim strukturnim
dubinomjerom (Innomar SES2020). Dubina prodiranja je 15 m, a najveca
dubina jezera 20 m

Seismic cross-section at Prokljan Lake obtained by multi-beam sonar (Innomar
SES2020). Penetration depth is 15 m; maximum lake depth is 20 m

Geological seabed mapping during 2019 gained momentum
through the acquisition of a multi-beam echosounder (WASSP
S3), allowing seabed surveys up to 200 m depth. Investigations
were carried out in the Novigradsko zdrilo area to identify
submerged travertine barriers and confirm surveys previously
performed using a sub-bottom profiler. Sub-bottom sonar pro-
filing surveys were carried out in the Krka River paleo-channel in
Prokljan Lake in collaboration with colleagues from Geomar Ltd,
documenting sediment thicknesses exceeding 20 m including
marine sediments ~10 m thick. Other sub-bottom sonar surveys
assessed the submerged channel of the Jadro River from its
mouth in the Bay of Kastela to the islands of Veliki Drvenik and
Solta.

During 2019, the EMODnet geology project continued in its
fourth phase (2019 to 2021). Further seafloor surveys during the

At

Snimka olupine broda u potopljenom kanjonu rijeke Zrmanje u zaljevu Modri¢ (3D model dobiven snimanjem visesnopnim
dubinomjerom WASSP S3)

Image of shipwreck in submerged canyon of the Zrmanja River in Modri¢ Bay (3D model obtained by the WASSP S3 multi-beam sonar)
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3D model vrulja ispred Modri¢ spilje (3D model dobiven snimanjem visesnopnim dubinomjerom WASSP S3)

3D model of submarine springs (vruljas) in front of the Modri¢ cave (3D model obtained by multi-beam sonar WASSP S3)

Geolosko kartiranje podmorja tijekom 2019. dobilo je zamah
nabavkom visesnopnog dubinomjera (WASSP S3) koji omogu-
¢uje snimanja morskog dna do dubine od 200 m. Snimanja su
obavljana na podrucju Novigradskog Zdrila u cilju identifikacije
potopljenih sedrenih barijera i potvrde prethodno obavljenih
snimanja geoloskim strukturnim dubinomjerom. U suradnji s
kolegama iz Geomar d.o.0. obavljena su snimanja geoloskim
dubinomjerom paleokorita rijeke Krke u Prokljanskom jezeru
gdje su utvrdene debljine sedimenta vece od 20 m, od kojih
10-ak metara predstavlja marinski sediment. Takoder su naprav-
ljena snimanja geoloskim dubinomjerom i potpljenog korita
rijeke Jadro od izlaza iz Kastelanskog zaljeva do otoka Velikog
Drvenika i Solte. Tijekom 2019. nastavljen je i projekt EMODnet
Geologija u Cetvrtoj fazi (2019-2021). Daljnja istraZivanja pod-
morja tijekom sljedece Cetiri godine odvijat ¢e se kroz, u stude-
nom odobreni, projekt HRZZ-a, Porijeklo i taloZenje sedimena-
ta u vrijeme kasno kvartarnih promjena morske razine: Sustav
rijeke Krke i Srednjojadranske kotline (QMAD)". Cilj projekta je
unaprijediti spoznaje o do sada slabo istrazenim potopljenim
krajolicima isto¢nojadranskog 3elfa, kao i kasnokvartarnih se-
dimenata istaloZenih duz isto¢nog dijela Srednjojadranske ko-
tline (MAD, Jabucka kotlina). Primjenom geofizickih metoda vi-
soke rezolucije, te sedimentoloskih, petrofizickih, geokemijskih,
mikropaleontoloskih i aDNA metoda na uzorcima iz jezgara se-
dimenata po prvi puta ¢e se moci pratiti paleookolisna evolu-
cija od rije¢nih/jezerskih do dubljemorskih okolisa na profilu
kracem od 100 km (od jezera Prokljan u estuariju rijeke Krke do
isto¢nog MAD-a). Prepoznat ¢e se odgovarajuci klimatski i oko-

WASSP S3 visesnopni dubinomjer (Maslenica-Novigradsko zdrilo)

WASSP S3 multi-beam sonar (Maslenica-Novigradsko zdrilo)
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lini pokazatelji, te ¢e se dobiti uvid u migraciju i okolinu pri-  next four years will be undertaken through the project "Sedi-
lagodbu lovaca i sakupljaca koji su tijekom kasnog paleolitika ~ ments between source and sink during a Late Quaternary eus-
obitavali na isto¢noj obali Jadrana, gdje je vjerojatno postojala  tatic cycle: The Krka and the Mid Adriatic Deep System (QMAD)",
naplavna ravnica rijeke Krke. approved in November by the HRZZ. This project is intended to

Dio Jadranskog mora koji ¢e biti obuhvacen istrazivanjima u sklopu projekta,,Porijeklo i
talozenje sedimenata u vrijeme kasno kvartarnih promjena morske razine: Sustav rijeke
Krke i Srednjojadranske kotline (QMAD)”

Portion of the Adriatic Sea that will be investigated during the project "Sediments between
source and sink during a Late Quaternary eustatic cycle: The Krka and the Mid-Adriatic Deep
System (QMAD)"

CROATIAN GEOLOGICAL SURVEY

learn more about the poorly explored submerged
landscapes of the Eastern Adriatic shelf, as well as
Late Quaternary sediments deposited along the
eastern part of the Mid-Adriatic Deep (MAD, Jabuka
Pit). High-resolution geophysical methods, as well as
sedimentological, petrophysical, geochemical, mi-
cropaleontological, and aDNA analyses of sediment
core samples, will for the first time allow determina-
tion of palecenvironmental evolution from river/lake
to deeper sea environments in a profile shorter than
100 km (from Lake Prokljan in the estuary of the Krka
River to the eastern MAD). Relevant climatic and en-
vironmental indicators will be documented, and in-
sights will be provided on the migration and envi-
ronmental adaptation of hunters and gatherers who
lived on the eastern Adriatic coast (where the Krka
River floodplain probably existed) during the Late
Palaeolithic.
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Paleo_ﬁmr{pF;Eka istrazivanja u star:Jj luci u Dubrovniku (foto O. Hasan) /
Palaeolimnological research in the old port of Dubrovnik (photo by O. Hasan)
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SIMONA
SIMONA

Koordinatorica za HGI-CGS / Coordinator for HGI-CGS: dr. sc. Ajka SORSA

Glavni cilj projekta SIMONA (Informacije o kvaliteti sedimenta,
njegov monitoring i sustav procjene) financiranog iz programa
Interreg Srednja Europa je izraditi alat za harmonizirani moni-
toring opasnih tvari u drenaznom sedimentu u zemljama du-
navskog rije¢nog bazena. U projektnom konzorciju sudjeluju
raznovrsne institucije iz zemalja dunavskog porjecja: Austrije,
Bosne i Hercegovine, Bugarske, Crne Gore, Hrvatske, Madarske,
Moldavije, Njemacke, Rumunjske, Slovacke, Slovenije, Srbije i
Ukrajine.

Clanovi tima iz HGI-CGS-a su Ajka Sor3a, Danijel lvanisevi¢, Li-

dija Galovi¢, Ana Cai¢ Jankovi¢ i lvan Misur. HGI-CGS sudjeluje
u svih Sest radnih paketa te je odgovoran za ¢etvrti radni paket

The main task of the Interreg project SIMONA is a proposal for a
tool enabling harmonised monitoring of hazardous substances
(HSs) in drainage sediments in the Danube River Basin (DRB) co-
untries. Participants include various institutions from Austria, Bo-
snia and Herzegovina, Bulgaria, Croatia, Germany, Hungary, Mol-
dova, Montenegro, Romania, Serbia, Slovakia, Slovenia, and
Ukraine.

The team members from HGI-CGS are Ajka Sorsa, Danijel lvanise-
vi¢, Lidija Galovi¢, Ana Cai¢ Jankovi¢ and Ivan Misur. The HGI-CGS
participated in all six work packages and is responsible for the
WP4 portion of the project, which is intended to develop tran-
snationally harmonised sampling and laboratory analysis proto-

Sudionici na radionici radne skupine za uzorkovanje u Zagrebu u srpnju 2019. godine
Participants at the workshop for the sampling work group in Zagreb, July 2019

HRVATSKI GEOLOSKI INSTITUT



(WP4). Zadatak WP4 je razvoj transnacionalnih harmoniziranih
protokola za uzorkovanje i laboratorijske analize drenaznog
sedimenta za srednjoro¢no i dugoro¢no pracenje kvalitete se-
dimentai procjene njegove kakvoce, kako bi pomogli vodnim
gospodarstvima u njihovom svakodnevnom radu u zemljama
dunavskoga porje¢ja. U sklopu aktivnosti WP4 organizirana je
radionica radne skupine za uzorkovanje.

HGI-CGS je uz doprinos svojih pridruzenih strateskih partnera
Hrvatskih voda (HR) i Voda Srpske (BiH) tijekom 2019. godine
zavrsio oba protokola: Tansnacionalni harmonizirani protokol
za uzorkovanje opasnih tvari u drenaznom sedimentu dunav-
skog slijeva i Transnacionalni harmonizirani protokol za labo-
ratorijske analize opasnih tvari u drenaznom sedimentu du-
navskog slijeva. Protokoli su dostupni na mreznoj stranici
projekta.

CROATIAN GEOLOGICAL

cols for mid- and long-term surface water sediment quality mo-
nitoring and assessment in order to assist the water authorities
in their daily work across the DRB countries. As part of this work,
HGI-CGS team organised the workshop for the sampling work
group in Zagreb, July 2019.

With the contribution of two HGI-CGS Associated Strategic Part-
ners, Croatian Waters (HR) and Waters of Srpska (B&H), in 2019 the
Survey also completed transnationally harmonised sediment
sampling and laboratory analysis protocols for HSs in DRB surface
water. These protocols are accessible at the DTP SIMONA website.
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Suradnjom prema naprednim sustavima upravljanja
ucincima konistenja zemljiSta na vodne rezime u

tunavskoj regij

Cooperating Towards Advanced Management Routines
for Land Use Impacts on the Water Regime in the

Danube River Basin

Koordinatorica za HGI-CGS / Coordinator for HGI-CGS: dr. sc. Jasmina LUKAC REBERSKI

http://www.interreg-danube.eu/approved-projects/camaro-d

Projekt akronima CAMARO-D, odobren u sklopu Programa
transnacionalne suradnje Dunav 2014-2020, nakon dvije i pol
godine implementacije uspjesno je okoncan u lipnju 2019. go-
dine zavrsnom konferencijom odrzanom u Becu. Glavni ciljevi
projekta bili su postizanje dugorocne zastite vodnih resursa
ucinkovitim upravljanjem koristenjem zemljista te unaprjede-
nje zastite od poplava uzimajuci u obzir klimatske promjene.

Projektni tim

Project team

The CAMARO-D project, approved under the Danube Transnati-
onal Cooperation Programme 2014-2020, was successfully com-
pleted in June 2019 after two and a half years of implementation,
with a final conference held in Vienna. The project’s main objec-
tives were to achieve long-term protection of water resources
through the effective management of land use and improvement
of flood protection while accounting for climate change. Inten-

HRVATSKI GEOLOSKI INSTITUT



Rijeka Kupa - uobicajeni tok
Kupa River: normal water flow

Intenzivna suradnja stru¢nog konzorcija koji je okupio 14 pro-
jektnih i devet pridruzenih partnera iz devet europskih zema-
lja, te pravovremeno ukljucivanje relevantnih dionika u projek-
tne aktivnosti, rezultirali su razvojem:

- ,Kataloga najboljih praksi za u¢inkovito upravljanje ze-
mljistem s ciljem zastite vodnih resursa i obrane od po-
plava”;

- ,Smjernica za odrzivo planiranje koristenja zemljista” (en-
gl. Guidance for sustainable land use planning, GUIDR) i

- ,Koncepta medunarodnog razvojnog plana upravljanja
zemljistem” (engl. Land Use Development Plan, LUDP)
dunavskog slijeva.

Navedeni ishodi projekta predstavljaju klju¢an korak u dalj-
njem razvoju Strategije europske unije za Dunavsku regiju
(Strategy for the Danube Region, EUSDR) i ostalih europskih
dokumenata vezanih za upravljanje vodama. Predstavnici ze-
malja partnera potpisali su Deklaraciju o suradniji s ciljem pro-
micanja glavnih projektnih ishoda - LUDP-a i GUIDR-a, kao
klju€nih alata za odrzivo upravljanje i zastitu vodnih resursa i
ublazavanje utjecaja poplava na nacionalnoj, regionalnoj te
lokalnoj razini.

Provodenjem direktnih i indirektnih aktivnosti na pilot podruc-
ju slijeva rijeke Kupe, stru¢njaci Zavoda za hidrogeologiju i in-
Zenjersku geologiju HGI-CGS-a, podrzani od strane Hrvatskih
voda kao pridruzenog partnera, dali su svoj doprinos projektu.
U sklopu projektnih aktivnosti provodila su se sustavna hidro-
geoloska istraZivanja (in situ mjerenja fizikalno-kemijskih para-
metara, uzorkovanja kisnice i vode na najznacajnijim izvorima
slijeva za potrebe hidrokemijskih laboratorijskih analiza), koja
predstavljaju i znanstveni doprinos u sklopu doktorske diser-
tacije Ivane Boljat, sudionice hrvatskog projektnog tima.

CROATIAN GEOLOGICAL SURVEY

Rijeka Kupa - izvanredne okolnosti prelijevanja toka iz korita
Kupa River: extreme flooding

sive cooperation within the expert consortium, which brought
together 14 project and 9 associated partners from 9 European
countries, as well as timely involvement of relevant stakeholders
in the project activities, resulted in the development of the
following project outcomes:

« "Best Practices Catalogue for Effective Land Management
with purpose of Water Resources and Flood Protection”;

+"Guidance for Sustainable Land Use Planning” (GUIDR);

- Concept of the international “Land Use Development Plan’
(LUDP) for the Danube River Basin.

These outcomes represented a key step in the further develop-
ment of the Strategy for the Danube Region (EUSDR) and other
European documents related to water management. Represent-
atives of the partner countries have signed a Declaration of Co-
operation to promote LUDP and GUIDR as key tools for sustain-
able management and protection of water resources and
mitigation of flood impacts at national, regional, and local levels.

"

Experts from the HGI-CGS Department of Hydrogeology and En-
gineering Geology, supported by associate partner Croatian Wa-
ters, contributed to the project by conducting direct and indirect
activities in the Kupa River basin pilot area. Systematic hydrogeo-
logical investigations (such as in situ measurements of physico-
chemical parameters and sampling of rainwater and water at the
most important springs in the basin for hydrochemical labora-
tory analyses) represent a scientific contribution within the doc-
toral dissertation of lvana Boljat, a participant on the Croatian
project team.

= o e I THT] o
interreg A
Danube Transnational Programme Logotip projekta
} Project logo
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Paleolimnolosko istrazivanje u NP , Krka"
— \isovacko jezero

Paleolimnological Research at Krka National Park
— \isovac Lake
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Voditeljica projekta / Project Manager: dr. sc. Nikolina ILIJANIC
Suradnici / Collaborators: dr. sc. Slobodan MIKO, dr. sc. Ozren HASAN, dr. sc. Dea BRUNOVIC
Autor teksta / Author of the text: dr. sc. Ozren HASAN

Javna ustanova Nacionalni park Krka i Hrvatski geoloski insti-  In 2019, Krka National Park and HGI-CGS started the two-year pro-
tut ugovorili su 2019. godine provodenje dvogodisnjeg pro-  ject"Palaeolimnological research in NP Krka - Visovac Lake’, which
jekta,Paleolimnolosko istrazivanje u NP, Krka" - Visovacko je-  will focus on the formation of Visovac Lake, changes in sedimen-
tation as a proxy for climatic and environment varia-
tions, land use change, and the erosion and palaeohy-
drology of the lake system between the Roski Slap and
Skradinski Buk waterfalls.

In the first project phase, we conducted multi-beam
echosounder (MBES), side-scan sonar, sub-bottom pro-
filer (SBP), and ground penetrating radar (GPR) surveys.
A detailed bathymetry map and morphological map of
Visovac Lake was produced using a WASSP S3 MBES.
Average lake depth ranged from 4 to 26 m (maximum
40 m). Several submerged tufa barriers and many sink-
holes were present. SBP and GPR surveys using SBP In-
nomar SES-2000 and GPR MALA GX 80 equipment were
also conducted in cooperation with the Geomar Ltd.
and GeoDa consulting Ltd. companies. 260 profiles to-
talling 101 km length were recorded during the SBP

Kalicki kuk

r. Cikola Batimetrijska karta istrazivanog podrucja NP Krka od Roskog
[y - slapa do Skradinskog buka

S.h-:.ra'd'lnghi bk Bathymetry map of the Krka National Park study area from the
3 Roski Slap waterfall to the Skradinski Buk waterfall

IN GODISNJE IZVJESGE 2019.
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POTOPLJENE SEDRENE
BARISERE

A) 3D

-_I g q_d_' -
ENA BARLIERA

Potopljene sedrene barijere na
podrugju Kalickog kuka i recentna
sedrena barijera izmedu Krke i Cikole,
snimljene visesnopnim
dubinomjerom: A) 3D prikaz, B) 2D
prikaz

B) 2D

Submerged tufa barriers near Kalicki
Kuk and present-day tufa barrier
between the Krka and Cikola Rivers as
recorded with MBES: (A) 3-dimensional
view and (B) 2-dimensional orthogonal
view

Diuskaina {m)

@ 5 1015 20 25 30 35

zero". Istrazivanje se provodi u svrhu proucavanja razvoja
jezerskog sustava Visovackog jezera, od Roskog slapa do Skra-
dinskog buka, u smislu geneze jezera, promjena u sedimenta-
ciji koje ukazuju na promjene klimatskih
uvjeta, promjena u koristenju zemljista,

J
erozije i paleohidrologije.
U prvoj fazi provedena su geofizicka istra- 0
Zivanja koja su obuhvatila snimanje dna vi- i
$esnopnim dubinomjerom i panoramskim o
dubinomjerom te podpovriine geoloskim Siiod o ; i I".
dubinomjerom i georadarom. Pomocu vi- ~ stdimenata i i
$esnopnog dubinomjera WASSP S3 izrade- iﬂa?ﬁ::}?-

na je detaljna batimetrijska karta Visovac-
kog jezera te morfoloska karta dna jezera.
Prosje¢na dubina iznosila je 4 do 26 m, a
najveca dubina 40 m. Vidljivo je nekoliko
potopljenih sedrenih barijera te veci broj
potopljenih ponikvi. Za snimanje podpo-
vrsine koristeni su geoloski dubinomjer Innomar SES-2000 li-
ghti georadar GPR MALA GX 80 u suradnji s tvrtkama Geomar
d.o.o. Spliti GeoDa consulting d.o.0. Geolo3kim je dubinomje-
rom snimljeno 260 profila ukupne duljine 101 km. Za snimanje
georadarom koristena je inovativna metoda snimanja na vodi
s plovila. Ustanovljeno je da je gebljina rijecnih i jezerskih se-
dimenata veca od 35 m, a vidljive su i brojne potopljene i zatr-
pane sedrene barijere.

100 m

CROATIAN GEOLOGICAL SURVEY

I Y1 Sijed
5m [ ,,:gedimaizE. m)

survey. The GPR survey used an innovative rubber dinghy based
method, finding lake and river sediment thicknesses > 35 m, with
profiles showing numerous submerged and buried tufa barriers.

8

i i
r

-5
3
130 f
T g
s Tomes i by
: Ly e 1)}
-\:_ , [ ‘.'.. I| 15
: 3 A v T EEEE L
’ Shisd
secfimenata (25 m)
AkustiEna podioga o

Geofizicki profil snimljen pomoc¢u Innomar SES-2000 na podrucju Kalickog
kuka u smjeru od juga prema sjeveru

SBP profile recorded with Innomar SES-2000 equipment near Kalicki Kuk in a
southeast direction
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Geopark Imotska jezera
Geopark Imotski Lakes

Glavni istraziva / Principal investigator; dr. sc. Vlatke BRCIC

Projektom Geopark Imotska jezera ucinjen je prvi korak ka de-
finiranju geoloske, bioloske i speleoloske podloge u svrhu bu-
duce prijave podru¢ja Imotske krajine pri Global Geoparks
UNESCO. Priru¢nik sadrzi op¢i geoloski prikaz, regionalne hi-
drogeoloske odnose i hidrogeoloske znacajke te bioloske i
speleoloske karakteristike geoparka Imotska jezera. Terenskim,
kabinetskim i laboratorijskim radom opisano je deset geolos-
kih tocaka i pripadajucih podru¢ja: Modro jezero, Crveno jeze-
ro, sustav Suvaja-Vrljika-Opacac-Jauk-Perinusa-Matica, kanjon
Badnjevice, RiCice, prijevoj Drezanj-Sridnje brdo, jezero Galipo-
vac, Mamica jezero, Knezovica jezero, Prolosko blato, spilja

The"Imotski Lakes Geopark” project took the first step toward de-
fining the geological, biological, and speleological basis for the
future recognition of the Imotska Krajina area as a UNESCO Glob-
al Geopark. The developed manual contains a general geological
overview, information on the regional hydrogeological setting
and hydrogeological features, as well as biological and speleo-
logical characteristics of the Imotski Lakes Geopark. Ten geologi-
cal sites and related areas were described by desk study, field and
laboratory work: Blue Lake, Red Lake, the Suvaja-Vrljika-Opacac-
Jauk-Perinusa-Matica system, Badnjevica Canyon, Ricice, the
Drezanj-Sridnje Brdo pass, Galipovac Lake, Mamica Lake,

LS " F e

Jezero Galipovac (pogled na jugoistok). Strme litice oko Galipovca izgradene su od gornjokrednih vapnenaca, a istocnije se

vidi Prolosko blato s djelomi¢no poplavljenim Imotskim poljem

Galipovac Lake (view to the southeast). The steep cliffs around Galipovac are composed of Upper Cretaceous limestones; to the
east, Prolosko blato can be seen with a partially flooded Imotski karst polje

HRVATSKI GEOLOSKI INSTITUT
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= Lokacijska karta podrucja geoparka Imotska jezera s prikazanim
S polozajem glavnih geoloskih objekata obuhvacenih istrazivanjem
\ F i ucrtanim rutama: (1) Modro jezero; (2) Crveno jezero; (3a)
“';'.,(“ e e Jezerine (Dva oka), Opacac; (3b) Perinusa, Vrljika, Sija; (3c) Matica;
0 e L (4a i 4b) Kanjon Badnjevice - Suvaja; (5a) Ricice (Zeleno jezero);
] i s - (5b) Ricice (naselje); (6) Ricice (paraklaza); (7a) Galipovac; (7b)

B ] o e Knezovica jezero; (7c) Mamica jezero; (8) Prolosko blato; (9) spilja
a Zovnjaca; (10a) Kr¢evac i (10b) Krenice (autori: V. Brci¢, I. Misur)

# - g Location map of the Imotski Lakes Geopark area with marked

b Bttt Bepetal f locations of the main geological sites of interest covered by

: investigations and charted routes: (1) Blue Lake; (2) Red Lake; (3a)
e : Jezerine (Two Eyes), Opacac; (3b) Perinusa, Vrljika, Sija; (3¢) Matica;
(4a,b) Badnjevica Canyon - Suvaja; (5a) Ricice (Green Lake); (5b)
Ricice (settlement); (6) Ricice (paraclase); (7a) Galipovac; (7b)
Knezovica Lake; (7c) Mamica Lake; (8) Prolosko blato; (9) Zovnjaca
—_— cave; (10a) Kr¢evac and (10b) Krenice (authors: V. Brci¢, 1. Misur)

-

Zovnjaca i izvor Kréevac. U izradi projekta sudjelovao je cijeli ~ Knezovi¢a Lake, Prolosko blato, Zovnjaca cave and Krcevac spring.
niz stru¢njaka iz podrucja geologije, hidrogeologije, limnolo-  Many experts in geology, hydrogeology, limnology, biology, and
gije, biologije i speleologije (Brci¢, V., Korbar, T., Misur, I, Terzi¢,  speleology participated in project development (V. Br¢i¢, T. Kor-
J., Lukac Reberski, J., Selak, A., Miko, S., llijani¢, N, Gizdavec, N.,  bar, . Midur, J. Terzi¢, J. Lukac¢ Reberski, A. Selak, S. Miko, N. llijani¢,
Hasan, O., Ivki¢, I, Kovac Konrad, P, Loncar, N., Ozimec, R, Jal-  N. Gizdavec, O. Hasan, I. Ivki¢, P. Kova¢ Konrad, N. Lon¢ar, R. Oz-
Zi¢, B, Jirkal, D., Jeli¢, D, Tutis, S.). Financijska sredstva su osigu-  imec, B. Jalzi¢, D. Jirkal, D. Jeli¢, and S.Tutis). Funding was provided
rana od strane Grada Imotskog. U planu je i nastavak aktivno- by the City of Imotski. We plan to continue these activities with a
sti s fokusom na publiciranje rezultata provedenih istrazivanja. ~ focus on publishing research results.

Ortofoto snimka podru¢ja sjeverozapadnog ruba Imotskog polja
(podloga preuzeta s arkod.hr)

Orthophoto of the north-western edge of Imotsko polje
(background taken from arkod.hr)
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Dunavska regija kao predvodnik u geotermalnoj energijs

Danube Region Leading Geothermal Energy

Koordinatorica za HGI-CGS / Coordinator for HGI-CGS: dr. sc. Tamara MARKOVIC

http://www.interreg-danube.eu/approved-projects/darlinge

Projekt akronima DARLINGe je bio financiran iz Programa tran-
snacionalne suradnje Interreg Dunav 2014.-2020. Zapoceo je
1.1.2017.,a zavrsio 30. 9. 2019. godine. Na projektu su sudje-
lovali partneri iz $est zemalja (Madarske (HU), Slovenije (SI),
Hrvatske (HR), Srbije (SRB), Bosne i Hercegovine (BH) i Rumunj-
ske (RO)) koji su bili predstavljeni geoloskim institutima, sveu-
Cilistem, industrijom, regionalnim energetskim i razvojnim
agencijama, ministarstvom i op¢inom. Vodeci je partner bio
Madarski geoloski i geofizicki institut. Glavni cilj projekt bio je
poboljsati energetsku sigurnost i u¢inkovitost u dunavskoj re-
giji promicanjem odrZivog koristenja postojec¢ih dubokih ge-
otermalnih vodonosnika. Projektno podrucje obuhvaca sredis-
nji i jugoisto¢ni dio dunavske regije. Unutar projektnog
podrucja odabrana su tri prekograni¢na pilot podruéja gdje su
provedena detaljna istraZivanja te su se testirale metodologije

Ay
Projektno podrucje
Project area

The DARLINGe project, funded by the Interreg Danube Transna-
tional Cooperation Programme 2014-2020, started on 01/01/2017
and ended on 30/09/2019. Partners from Hungary (HU), Slovenia
(SI), Croatia (HR), Serbia (SRB), Bosnia and Herzegovina (BH), and
Romania (RO) participated in the project, represented by geo-
logical institutes, industries, regional energy and development
agencies, ministries, and municipalities. The lead partner, Magyar
Foldtani és Geofizikiai Intézet, was from Hungary. The main ob-
jective of the project was to improve energy security and effi-
ciency in the Danube Region by promoting the sustainable use
of existing deep geothermal aquifers. The project area covered
the central and south-eastern part of the Danube region; within
this, three cross-border pilot areas were selected for detailed re-
search and hosted tests of the methodologies developed as part
of the project. Two types of aquifers were identified in the SI-HU-

HRVATSKI GEOLOSKI INSTITUT



HR transboundary pilot area: BF (comprising
Upper Pannonian sedimentary rocks) and BM
(comprising metamorphic/carbonate rocks).
Water temperatures ranged from 30-100 °C,
depending on the aquifer type and depth. In
an area comprising 8,817.35 km? thermal wa-
ters are used at 63 locations, mostly for bal-
neological and recreational purposes, as well
as heating greenhouses and buildings. Rein-
jection of used water into the aquifer is prac-
ticed in some parts of the pilot areas in Sland
HU, but not currently in HR. A 3D geological
and numerical model of the transboundary
aquifer flow in the Upper Pannonian sedi-
ments was also developed, showing no rel-
evant transboundary flow of geothermal wa-
ter between SI and HR, but that flow of
lukewarm and/or geothermal water from HR
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Polozaj pilot podru¢ja SI-HU-HR
Location of the SI-HU-HR pilot area

to HU did exist.

proizasle iz projekta. Na prekogra- P — = . s
nicnom pilot podrucju SI-HU-HR R L T -

. . . e ; T
utvrdena su dva tipa vodonosnika: o y —
BF koji obuhvaca gornjopanonske o ~f
sedimentne stijene i BM koji obu- ?:'rg E ’ yug o L
hvacaju metamorfne/karbonatne B % = - g
stijene, a temperature vode se, zavi- v
sno od tipa i dubine vodnosnika, e !

kre¢u od 30 do 100 °C. Na teritoriju IR S
povriine 8.817,35 km?na 63 lokacije
vodonosnici se najvise koriste u bal-
neolosko-rekreacijske svrhe, ali i za
grijanje plastenika i objekata. Utiski-
vanje iskoriStene vode natrag u vo-
donosnik praksa je na dijelu pilot po-
dru¢ja SliHU, dok uHR dijelu za sada

ne postoji. Isto tako, nacinjen je 3D “j.. dirs) 57,

NI E §
N A

geoloski i numericki model toka u | S Foae e T : :
prekograni¢nom vodonosniku u gornjopanonskim sedimen- Numeri¢ki model pilot podrugja
tima. Model pokazuje da izmedu Sl i HR nema relevantnog Numerical model of the pilot area

prekograni¢nog toka geotermalne vode, dok je ustanovljeno
tecenje subtermalne i/ili geotermalne vode iz HR prema HU.
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Projekti programa Europskog instituta za inovacije i
tehnologiju za mineralne sirovine

Projects of the European Institute for Inovation and
Technology for Raw Materials (EIT RawMaterials)
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Koordinatori za HGI-CGS / Coordinators for HGI-CGS: d. sc. Slobodan MIKO, dr. sc. Zeljko DEDIC
Autori teksta / Authors of the text: dr. sc. Nikelina ILIJANIC, dr. sc. Zeljko DEDIC
https://eitrawmaterials.eu/project/reseerve/; https://eitrawmaterials.eu/project/reebaux/

HGI-CGS sudjeluje kao projektni partner u trogodisnjim projek- HGI-CGS is a partner in vario-
tima Europskog instituta za inovacije i tehnologiju, te je ZMS @ RawlViaterials us three-year projects of the
uklju¢en u temu mineralnih sirovina i sudjeluje u projektima: e European Institute of Innova-
1) RESEERVE: Mineral potential of the ESEE region, voditelj B donand Technology; ZMS is
Geoloski Zavod Slovenije (GeoSZ); currently participating in two such projects. RESEERVE, led by the

2) REEBAUX: Prospects of REE recovery from bauxite and  Geological Survey of Slovenia (GeoSZ), is intended to assess the
bauxite residue in the ESEE region, voditelj UNIZG-PMF.  mineral potential of the ESEE region (Albania, Bosnia and Herze-

Digitalizacija geoloskih karata iz
prijasnjih istrazivanja boksita u
podrucju Imotskog (Gabric,
1978; Luksic, 1994; Gabri¢ &
Luksi¢, 1975; Gabri¢ & Luksi¢,
1986). Boksitna lezista potjecu
iz baze podataka Karte
mineralnih sirovina RH (HGI)
(priredio N. Gizdavec)

Digitisation of geological maps
from previous bauxite
investigations in the Imotski area
(Gabri¢, 1978; Luksi¢, 1994; Gabri¢
& Luksi¢, 1975; Gabri¢ & Luksi¢,
1986). Description of bauxite
deposits were derived from the
database of the Map of Mineral
Resources of the Republic of
Croatia (HGI-CGS) (prepared by N.
Gizdavec)
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Ekskurzija u napusteno leZiste boksita Tosici IV blizu Oklaja, u sklopu
radionice REEBAUX projekta u unutrasnjosti Dalmacije (foto S. Miko)

Excursion to an abandoned bauxite deposit at Tosici IV (near Oklaj) as a part of
the REEBAUX project workshop in the Dalmatian interior (photo by S. Miko)

Voditelji projekata ispred HGI-CGS-a su dr. sc. S. Miko i dr. sc. Z.
Dedi¢, dok financijska izvjes¢a koordinira M. Zic. O¢ekuije se da
¢e glavnina projekata vezana za istraZivanje mineralnih sirovi-
na u narednim godinama biti financirana iz ovog fonda.

Projekt RESEERVE prikuplja podatke o mineralnim sirovinama
izzemalja Albanije, Bosne i Hercegovine, Hrvatske, Srbije, Crne
Gore i Sjeverne Makedonije (ESEE regija) koje trenutno nisu
uklju¢ene u postojece EU platforme o mineralnim sirovinama.
Podatci o primarnim i sekundarnim mineralnim sirovinama ti-
jekom 2019. godine su uneseni u registar mineralnih sirovina
jugoistocne Europe, a tijekom 2020. godine je predvidena op-
timalizacija prikupljenih podataka. Tijekom 2019. djelatnici su
sudjelovali na radnim sastancima u Ljubljani, Sarajevu i Du-
brovniku, te edukaciji vezanoj za UNFC klasifikaciju mineralnih
sirovina u Zenevi. U Dubrovniku su dr. sc. S. Miko i dr. sc. Z. De-
di¢ u sklopu Skole rudarstva za isto¢nu i jugoistoénu Europu
(DIM ESEE) predstavili mineralni potencijal Hrvatske i SWOT
analizu mineralnih sirovina. Cilj projekta je da registar mineral-
nih sirovina bude polazna tocka za integriranje regije u pane-
uropsku mrezu za istrazivanje mineralnih sirovina te pribliza-
vanje zajedni¢kom EU trzistu.

Projekt REEBAUX bavi se boksitnim lezistima i utvrdivanjem
njihovog potencijala kao izvora elemenata rijetkih zemalja
(REE). Boksiti su daleko najznacajniji u industriji aluminija, kao
i u proizvodnji cementa, te kemijskih i industrijskih abraziva.
Najvaznija europska lezista boksita nalaze se u isto¢noj i jugo-

CROATIAN GEOLOGICAL SURVEY

Napusteno leZiste neogenskog boksita Kosute u podrugju Trilja (foto E.
Kovacevi¢ Galovic)

Abandoned bauxite deposit “Kosute” of Neogene age near Trilj (photo by E.
Kovacevic¢ Galovic)

govina, Croatia, Serbia, Montenegro, and Northern Macedonia).
REEBAUX, led by UNIZG-PMF, is intended to assess the prospects
for rare earth element (REE) recovery from bauxite and bauxite re-
sidues in the ESEE region. HGI-CGS project leaders are S. Miko, PhD
and Z. Dedi¢, PhD, while financial statements are coordinated by
Ms. M. Zic. Most projects related to investigations of mineral re-
sources are expected to be financed from this fund in the coming
years.

RESEERVE collects data on mineral resources from the ESEE co-
untries, which are not currently included in the existing EU Plat-
form on Sustainable Mineral Resources. Data collected during
2019 on primary and secondary minerals were entered in the
Register for Mineral Resources of Southeast Europe (SEE); optimi-
sation of these data is expected to occur in 2020. During 2019,
employees participated in working meetings in Ljubljana, Sara-
jevo, and Dubrovnik, as well as training related to the UNFC cla-
ssification of mineral resources in Geneva. In Dubrovnik, S. Miko,
PhD and Z. Dedi¢, PhD, presented the mineral potential of Croa-
tiaand a SWOT analysis of mineral resources under the umbrella
of the Eastern and South-eastern Europe Region Mining School
(DIM ESEE). This project is intended to make the Register of Mi-
neral Resources a starting point for integrating the region into a
pan-European network for exploration of mineral resources and
convergence towards a common EU market.

REEBAUX deals with bauxite deposits and identification of their
potential as a source of REEs. Bauxites are by far the most signifi-
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GODISNJE IZVJESCGE 20109,

istocnoj Europi, te je cilj projekta prikupiti podatke o boksitima
i crvenom mulju u Hrvatskoj, Madarskoj, Crnoj Gori i Sloveniji.
U sklopu projekta prikupili su se postojeci podatci o lezistima
boksita te njihove geokemijske karakteristike i stratigrafska pri-
padnost. Pristupilo se i digitalizaciji postojecih karata. Tijekom
2019. obavljena su terenska istrazivanja u Dalmaciji, na po-
drucju Obrovca, Moseca, Sinja i Imotskog, te je prikupljeno sto-
tinjak uzoraka boksita. Uzorkovanim lezistima boksita odrede-
ne su starosti u rasponu od gornje krede do neogena. Takoder
je provedeno geolosko istrazno busenje boksita u leziStu Ma-
mutovac-la (blizu Oklaja), te je izvadeno 25 m jezgre. Utvrden
je geokemijski i mineralni sastav 65 uzoraka boksita.

cant raw material in the aluminium industry, while also being im-
portant for the production of cement, chemicals, and industrial
abrasives. The most important European bauxite deposits are lo-
cated in eastern and south-eastern Europe, so the project focused
on data collection for bauxite and red mud in Croatia, Hungary,
Montenegro, and Slovenia. It was also intended to collect exist-
ing data on bauxite deposits, their geochemical characteristics,
and their stratigraphic affiliation. Digitisation of existing maps was
also included in the project. During 2019, field investigations
were conducted in Dalmatia in the area of Obrovac, Mosec¢ Mt,
Sinj, and Imotski, collecting ~100 bauxite samples. The ages of
the sampled bauxite deposits ranged from Upper Cretaceous to
Neogene. Geological exploratory drilling was also carried out in
the Mamutovac-la bauxite deposit (near Oklaj) and a 25 m core
was extracted. A subsequent analysis determined the geochem-
ical and mineral composition of 65 bauxite samples.
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Voditeljica knjiznice / Head of the Library: Tea FLUKSI
tel. (+-385 1) 6160 786

fax. (+3851) 6144 718

e-mail: tfluksi@hgi-cgs.hr

Knjiznica HGI-CGS-a je i u 2019. godini nastavila s nabavkom
knjiga i Casopisa koji su uglavnom nabavljeni razmjenom sa
¢asopisom Geologia Croatica u izdanju Instituta.

lako najvecu koli¢inu literature nabavljamo na taj nacin, u sva-
kodnevnom radu s korisnicima i pronalazenju potrebne litera-
ture pomogle su kolegice i kolege iz srodnih knjiznica i Nacio-
nalne sveuciliSne knjiznice.

Casopis Geologia Croatica izlazi tri puta godisnje, a ove je go-
dina objavljen i dodatan specijalni broj koji sadrZi radove pred-
stavljene na 6. medunarodnoj konferenciji o upravljanju geo-
loskim resursima i odrzivom razvoju (ICGRMSD2018) odrZzanoj
u Pekingu u prosincu 2018. godine. Knjiznica je usko suradiva-
la s gostujuc¢im urednikom specijalnog broja, kao i sa svim au-
torima i recenzentima.

Ove je godine odrzan i 6. hrvatski geoloski kongres uz 110. go-
disnjicu HGI-CGS-a, a knjiznica je sudjelovala kako u organiza-
ciji, tako i u distribuciji kongresnih materijala.

Krajem godine odrzane su i dvije radionice:,Elektronicki izvo-
ri znanstvenih i stru¢nih informacija” i,Znacaj bibliometrijskih
analiza” koje ¢e zaposlenicima sigurno pomoci u radu s elek-
tronickim izvorima informacija i znanstvenom publiciranju.

In 2019, the HGI-CGS Library continued to acquire materials,
mainly through an exchange of the Geologia Croatica journal
published by the Survey for other books and journals.

Although most literature was acquired by this exchange, we also
received help from colleagues working in similar libraries and the
National University Library in procuring the materials that users
required. Geologica Croatica is published three times a year; in
2019 a special issue was also published containing papers pre-
sented at the 6" International Conference on Geology Resources
Management and Sustainable Development (ICGRMSD2018)
held in Beijing, PR. China, from 27 to 28 December, 2018. During
the entire year the library worked closely with the guest editor,
the authors, and the reviewers to produce this result.

The 6" Croatian Geological Congress was also held in 2019, along
with the commemoration of the 110" anniversary of the HGI-
CGS; the library participated in the organisation and the distribu-
tion of relevant materials. At the end of the year, two workshops
were held: Electronic Sources of Scientific and Professional Infor-
mation and The Importance of Bibliometric Analyses. These were
intended to help employees in dealing with electronic sources
of information and scientific publishing.

HRVATSKI GEOLOSKI
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Geologia Croatica

Naslovnice ¢asopisa Geologia Croatica u 2019. godini
Geologia Croatica covers in 2019
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Glavna urednica / Editor in chief: dr. sc. Lidija GALOVIC
Tehnicka urednica / Technical editor: dr. sc. Marija HORVAT
www.geologia-croatica.hr

Geologia Croatica je znanstveni ¢asopis Hrvatskoga geoloskog
instituta i Hrvatskoga geoloskog drustva kojeg izdaje Hrvatski
geoloski institut. U 2019. godini tiskan je 72. volumen u tri re-
dovita svesci¢a na ukupno 221 stranici s 18 originalnih znan-
stvenih radova. Osim triju redovitih brojeva, u dodatnom spe-
cijalnom izdanju objavljen je jedan uvodnik i 11 originalnih
znanstvenih radova predstavljenih na 6. medunarodnoj kon-
ferenciji o upravljanju geoloskim resursima i odrzivom razvoju
(ICGRMSD2018) odrzanoj u Pekingu 27. i 28. prosinca 2018.
godine. Gostujudi je urednik tog broja prof. Guangli Xu s China
University of Geosciences, Wuhan.

Ukupno je u 2019. godini zaprimljeno 50 rukopisa. Od 66 sa-
Zetaka predloZenih za specijalno izdanje izabrano je 30. Glavna
je urednica, zbog neuredenosti, premalog znanstvenog dopri-
nosa i/ili neoriginalnosti odbila 11 rukopisa, pridruzeni ured-
nici njih pet, a recenzenti 13. Ukupno je u 2019. godini objav-
lieno 29 originalnih znanstvenih radova i jedan uvodnik, $to je

Geologia Croatica is the scientific journal of the HGI-CGS and the
Croatian Geological Society, published by the former.In 2019, the
72" volume was printed in three regular issues consisting of 221
pages with 18 original scientific papers. An additional special
issue featuring 1 editorial and 11 original scientific papers which
were presented at the 6 International Conference on Geology
Resources Management and Sustainable Development
(ICGRMSD2018) held in Beijing, PR. China from 27 to 28 Decem-
ber, 2018.The guest editor of this issue was prof. Guangli Xu from
the China University of Geosciences, Wuhan.

Atotal of 50 manuscripts were received in 2019, and 30 abstracts
were selected out of the total 66 proposed for the special issue.
The Editor-in-Chief rejected 11 manuscripts due to poor organi-
sation, insufficient scientific contribution, and/or unoriginality,
associate editors rejected 5, and reviewers rejected 13.In total, 29
original scientific papers were published in 2019 together with
one editorial, almost twice the number of previous years, while

Geologia Croatica

Earth and Planetary
Sciences
(miscellaneous)

5|R 2018

0.38

st quartile

powered Dy scimagaojr.com

Bibliometrijski pokazatelji ¢asopisa Geologia Croatica u bazi Scopus 2019. godine

Bibliometric data of Geologia Croatica in the Scopus database in 2019
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gotovo dvostruko vise nego prijasnjih godina, dok su ostali
rukopisi u recenzijskom postupku.

0d 2019. godine ¢asopis se financira putem programskog ugo-
vora u sklopu specifi¢nih institucijskih ciljeva HGI-CGS-a.

Od 17. listopada 2019. HGI-CGS je postao ¢lan Hrvatske udru-
ge za znanstvenu komunikaciju (ZNAK) koja se zalaze za po-
boljsanje uvjeta i kvalitete znanstvene i stru¢ne komunikacije.

Od znacajnih baza podataka, ¢asopis Geologia Croatica citiraju
baze Web of Science (IF, =0,756; Q4; IF, o, =1,0) i Scopus
(SJR. . =0,378;Q2).

2018

2018

CROATIAN GEOLOGICAL

other manuscripts are still under review. Since 2019, the journal
has been funded through a programme contract within the sco-
pe of specific institutional goals for HGI-CGS.

On 17 October, 2019, HG-CGS became a member of the Croatian
Association for Scientific Communication (ZNAK), which is com-
mitted to improving the conditions for and quality of scientific
and professional communication. Geologia Croatica is cited by
the Web of Science (IF . = 0.756; Q4; IF, _ =1.0) and Scopus
(SIR,,,, = 0.378; Q2) databases.

Syear
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GeoConncet3d: Cross-border, cross-thematic multiscale framework for combining geological models and data for resource
appraisal and policy support, H2020 GeoERA, M. Speli¢, 2018.-2021., https://geoera.eu/projects/geoconnect3ds/

GEOSEKVA: ,Geoloski i seizmoloski aspekti geodinamike Kvarnera - razotkrivanje kvarnerskog rasjeda’; HRZZ, T. Korbar, 2017.—
2021., https://geosekva.wordpress.com/

GIP-P: GeoERA Information Platform Project, H2020 GeoERA, P. Feri¢, 2018.-2021., https://geoera.eu/projects/gip-p/

GOST: Vulkano-sedimentne sukcesije sjeverozapadne Hrvatske i njihova uloga u razumijevanju geodinamike Paleotetisa tijekom
srednjeg trijasa’, “Revealing Middle Triassic Paleotethyan Geodynamisc Recorded in the Volcano-Sedimentary Successions of
NW Croatia’, HRZZ, D. Slovenec, 2019.-2023. https://projectgost.wordpress.com/

Izrada geoloske karte i inventarizacija geoloske bastine na podrucju parka prirode Biokovo, PP Biokovo, N. Beli¢, 2019.-2022.

PYROSKA:,Miocenska sin-riftna evolucija Sjevernohrvatskog bazena (Karpatsko-Panonska regija): “multi-proxy” pristup, korelacija i
integriranje sedimentnog i vulkanskog zapisa‘,,Miocene syn-rift evolution of the North Croatian Basin (Carpathian-Pannonian
Region): a multi-proxy approach, correlation and integration of sedimentary and volcanic record’, HRZZ, M. Brlek, 2019.-2024.

SIMONA: ,Sediment-quality Information, Monitoring and Assessment System to support transnational cooperation for joint
Danube Basin water management, A. Sor$a, 2018.-2021, http://www.interreg-danube.eu/approved-projects/simona

Studija valorizacije prirodne bastine otoka Biseva s prijedlogom edukativnih i informativnih sadrzaja, Javna ustanova za
upravljanje zasti¢enim dijelovima prirode na podrucju Splitsko-dalmatinske Zupanije ,More i kr$', T. Korbar, 2019.

PROLINE-CE: Efficient Practices of Land Use Management Integrating Water Resources Protection and Non-structural Flood
Mitigation Experiences, Interreg Central Europe, J. Terzi¢, 2016.-2019. https://www.interreg-central.eu/Content.Node/
PROLINE-CE.html

CAMARO-D: Cooperating towards Advanced MAnagement ROutines for land use impacts on the water regime in the Danube river
basin, Interreg Danube Transnational Programme, J. Luka¢ Reberski, 2016.-2019. http://www.interreg-danube.eu/approved-
projects/camaro-d

DARLINGe: Danube Region Leading Geothermal Energy, Interreg Danube Transnational Programme, T. Markovi¢, 2017.-2019.
http://www.interreg-danube.eu/approved-projects/darlinge

Odredivanje prioritetnih podrucja motrenja podzemnih voda unutar intenzivnog poljoprivrednog prostora, Agronomski
fakultet Sveucilista u Zagrebu, Z. Brki¢, 2017.-2019.

TRANITAL - Podrijetlo, ponasanje i modeliranje transporta nitrata u varazdinskom aluvijalnom vodonosniku, HRZZ, T. Markovic,
2017.-2021. http://www.hrzz.hr/default.aspx?id=78&pid=4562&rok=2016-06

safEarth — Transnational advanced management of land use risk through landslide susceptibility maps design, Interreg - IPA CBC,
V. Gulam, 2017.-2019. https://www.safearth.eu/

FloodSmart, Gdi, Europski strukturni i investicijski fondovi u financijskom razdoblju 2014.-2020., T. Frangen, 2017.-2020. https://
gdi.net/ensemble/ensemble-floodsmart/

Definiranje biolosko-ekoloski prihvatljivih protoka Gacke i Like — hidroloske i hidrogeoloske podloge, Hrvatske vode,
Zagreb, A. Stroj, 2018.-2020.

Vodoistrazni radovi za izvoriStu Norsi¢ Selo, Vodoopskrba i odvodnja d.o.0., Zagreb, M. Briski, 2018.-2019.

Vodoistrazni radovi - Jelenske vodice, Geotehnicki studio d.o.0., Zagreb, M. Briski, 2018.-2019.

Vodoistrazni radovi - Kostanjevec Podvrski, Geotehnicki studio d.o.o., M. Briski, Zagreb, 2018.-2019.

Elaborat zona sanitarne zastite — zastite izvoriSta javne vodoopskrbe biogradskog vodovoda (slijev Vranskog polja i
jezera), Zadarska Zupanija, Zadar, J. Terzi¢, 2018.-2019.

Testiranje scenarija iz kriterija za izradu analize utjecaja neizravnog ispustanja otpadnih voda u podzemne vode (za
podrucja s meduzrnskom poroznos¢u), Hrvatske vode, Zagreb, O. Larva, 2018.-2020.

Nastavak hidrogeoloskog i hidroloskog monitoringa na zapadnom dijelu lvanscice, s ciljem definiranja bilance i dinamike
istjecanja podzemnih voda, Zagorski vodovod d.o.o, Zabok, O. Larva, 2018.-2019.

HRVATSKI GEOLOSKI



Izrada izvje$ca o pracenju izvedbe dva zdenca na Crpilistu Ivanséak, Koprivni¢ke vode d.o.o., Koprivnica, Z. Brki¢, 2018.-2020.

Ugovor o vodoistraznim radovima: Novelacija zona sanitarne zastite izvorista Prud, Hrvatske vode, Split, J. Terzi¢, 2018.-2019.

HOVER: Hydrological processes and Geological settings over Europe controlling dissolved geogenic and anthropogenic elements
in groundwater of relevance to human health and the status of dependent ecosystems, H2020 GeoERA, O. Larva 2018.-2021.
https://geoera.eu/projects/hover8/
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d.o.o0.; Zagreb, T. Novosel, 2019.

boDEREC-CE: Board for Detection and Assessment of Pharmaceutical Drug Residues in Drinking Water — Capacity Building for
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HRVATSKI GEOLOSKI



6. hrvatski geoloski kongres s medunarodnim sudjelovanjem, Zagreb 09.-12.10.2019. Knjiga saZetaka / Horvat, Marija; Matos,
Bojan; Wacha, Lara (ur.). Zagreb: Hrvatski geoloski institut, 2019.

6. hrvatski geoloski kongres s medunarodnim sudjelovanjem, Zagreb 09.-12.10.2019.Vodi¢ ekskurzija / Fio Firi, Karmen; Fajkovi¢,
Hana; Petrinec, Zorica (ur.). Zagreb: Hrvatski geoloski institut, 2019.

Br¢i¢, Vlatko; Korbar, Tvrtko; Fucek, Ladislav; Palenik, Damir; Beli¢, Nikola & Wacha, Lara. Osnovna geoloska karta Republike
Hrvatske NP Kornati M 1:50 000, Zagreb: Hrvatski geoloski institut, 2019.

Brci¢, Vlatko; Korbar, Tvrtko; Misur, lvan; Terzi¢, Josip; Lukac-Reberski, Jasmina; Selak, Ana; Miko, Slobodan; llijani¢,
Nikolina; Gizdavec, Nikola; Hasan, Ozren et al. Geopark Imotska jezera, Zagreb: Hrvatski geoloski institut, 2019.

Halami¢, Josip; Belak, Mirko; Paveli¢, Davor; Avani¢, Radovan; Filjak, Radovan; Marko Sparica; Brki¢, Mato; Kovaci¢, Marijan;
Vrsaljko, Davor; Banak, Adriano & Crnko, Josip. Osnovna geoloska karta Republike Hrvatske mjerila 1:50 000 - PoZeska
gora, Zagreb: Hrvatski geoloski institut, 2019.

Bili¢, Sime; Gizdavec, Nikola; Putak Juricek, Marija & Garasi¢, Vesnica. Peridotites, Pyroxenites and Amphibolites from the
Banovina Ophiolitic Melange / 6th Croatian geological congress with international participation, Excursion Guide-book /
Fio Firi, Karmen ; Fajkovi¢, Hana ; Petrinec, Zorica (ur.). Zagreb: Hrvatski geoloski institut — Croatian Geological Survey, 2019.
str. 14-18.

Borovi¢, Stasa. Topusko Thermal Water Site / 6th Croatian geological congress with international participation, Excursion Guide-
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rendgenske difrakcije (XRD)
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Izvjestaj o ispitivanju mineralnog sastava uzorka pjesc¢enjaka
metodom rendgenske difrakcije (XRD) za potrebe Dragana
Masatovica

Izvjesce o pracenju izrade dva zamjenska zdenca na crpilistu
Ivanscak (zavrsno misljenje)

Mineraloske (XRD) i petrografske analize uzoraka Jadrtovac

"Paleolimnoloska istrazivanja u NP Krka - Visovacko jezero".
Izvjestaj o provedenim istrazivanjima u sklopu projekta
Izvjestaj o ispitivanju mineralnog sastava uzorka zbuke me-
todom rendgenske difrakcije (XRD) za potrebe Metris-a
Izvjesc¢e o mineraloskim analizama uzoraka pijeska meto-
dom modalne analize teske i lake mineralne frakcije za Cen-
tar za kulturu i informiranje u Ludbregu

Izvjesc¢e o sedimentolosko-paleontolosko-mineraloskim
analizama za Centar za kulturu i informiranje u Ludbregu

Predmet: Suradnja na izradi Hidrogeoloske baze podataka
za potrebe JANAF
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Geological field investigation in Republic of Croatia for po-
tential investor group Quarzwerke

IzvjeSc¢e o mineralosko-petrografskoj analizi stijene za potre-
be Monike Gazdek

Analiza krutih uzoraka (LG 1-14) i JM 1 na azbest (PLM i XRD)
LNG TERMINAL - OMISALJ, OTOK KRK. Izvjed¢e o provede-
nim ispitivanjima na uzorcima

Misljenje vezano uz predmet: Tonuce tla u selu Narta kod
Bjelovara

Novelacija zona sanitarne zastite izvora Prud - dio podru¢ja
u Republici Hrvatskoj

Prekograni¢ne zone sanitarne zastite izvora Prud - Testiranje
metodologije iz dokumenta,,Prijedlog sustava zastite i me-
tode za zastitu krskih vodonosnika u grani¢nim podrugjima
Bosne i Hercegovine i Hrvatske”

Studija: Seizmicka i geoloska mikrorajonizacija dijela grada
Zagreba. Knjiga 1-4. Seizmicka i geoloska mikrorajonizacija
Vodoistrazni radovi za izvoriSte Kostanjevec Podvrski. Zavrs-
ni izvjestaj

Vodoistrazni radovi na izvoristu Jelenske Vodice. Zavrsni iz-
vjestaj

Obrada geoloskih podataka snimljenih geoloskim dubino-
mjerom i granulometrijska mjerenja i interpretacija uzoraka
morskih sedimenata na trasi Bilice-Raslina

Izvjestaj o ispitivanju mineralnog sastava uzorka zeolita me-
todom rendgenske difrakcije (XRD) za potrebe Mineral pro-
meta

Izvjestaj o ispitivanju mineralnog sastava uzorka zeolita me-
todom rendgenske difrakcije (XRD) za potrebe Mevexa
Vodoistrazni radovi na izvoristu Norsi¢ Selo

Grizelj Anita

Brki¢ Zeljka

Ilijani¢ Nikolina, Brlek
Mihovil

Hasan Ozren, Brunovic¢
Dea, Miko Slobodan
Grizelj Anita

Grizelj Anita

Banak Adriano, Belak
Mirko, Grizelj Anita, Hajek
Tadesse valentina
Frangen Tihomir

Brci¢ Vlatko
Dedi¢ Zeljko, Kruk Boris
Belak Mirko

Ilijani¢ Nikolina
Novosel Tomislav, Kosovi¢
Ivan

Podolszki Laszlo, Novosel
Tomislav

Terzi¢ Josip, Frangen
Tihomir, Luka¢ Reberski
Jasmina

Terzi¢ Josip, Frangen
Tihomir

Miklin Zeljko, Novosel
Tomislav, Podoklszki Laszlo
Stroj Andrej, Briski Maja
Stroj Andrej, Briski Maja

Hasan Ozren

Grizelj Anita

Grizelj Anita

Stroj Andrej, Briski Maja,
Padovan Bozo

Dragan Masatovi¢, Pore¢

Koprivnicke vode d.o.0., Koprivnica
Davor Romi¢, Agronomski fakultet

zagreb

Javna ustanova nacionalni park Krka,
Sibenik

Metris, Pula

Centar za kulturu i informiranje,
Ludbreg

Centar za kulturu i informiranje,
Ludbreg

GDid.o.0.
Travej d.o.o.
Quarzwerke
Monika Gazdek

ANT d.o.0., Zagreb
Podvodni radovi Ploce

Ankica Kidemet

Hrvatske vode

Hrvatske vode

Grad Zagreb
Geotehnicki studio d.o.0.,, Zagreb
Geotehnicki studio d.o.0., Zagreb

GEOmar d.o.o. za geodetske poslove,
Split

Mineral promet d.o.0., Velika Gorica

Mevex d.o.o., Zagreb

Vodoopskrba i odvodnja d.o.0., Zagreb
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Mineralo$ke analize i analize ugljika i dusika u uzorku Sveta
Nedjelja glina

Izvje$ée o petrografskim analizama uzoraka s podrucja Ce-
rovlje, Kanfanar i Paperta (Istra)

Prvo privremeno izvjesce s procjenom kolicina i kakvoce ma-
terijala sa privremenih deponija uz buducu trasu autoceste
Istarskog ipsilona

Krapinsko-zagorska zupanija - nastavak hidrogeoloskogi hi-
droloskog monitoringa na podrucju Ivanscice s ciljem defi-
niranja bilance i dinamike istjecanja podzemnih voda
Analiza jedanaest (11) krutih uzoraka ma azbest (PLM i XRS)
Analiza 1 krutog uzorka na azbest (PLM i XRD)

Izvjesc¢e mikropaleontoloskih i sedimentno-petrografskih
analiza uzorka kamena s kapitela jednog od stupova iz dvor-
ca Novi grad Zrinskih u Kraljevici

Izvjedtaj o ispitivanju mineralnog sastava uzoraka pepela
metodom rendgenske difrakcije (XRD) za potrebe Gradevin-
skog i arhitektonskog fakulteta iz Osijeka

Analiza 10 krutih uzoraka na azbest (PLM i XRD)

Karta podloznosti na klizanje na ugrozenim podru¢jima gra-
da Kutine M 1:5.000

Sedimentoloski profil unutar arheoloske Sonde 2, Donja Ce-
rovacka Spilja: izvjestaj o terenskoj obradi profilai sedimen-
tno-petrografskim analizama uzoraka

Izvje$¢e o mineraloskoj analizi uzorka pijeska oznake P-3 s
lokaliteta Brezov Rebar

Izrada projektne dokumentacije sustava kontrolirane od-
vodnje autoceste A6 - dionica Orehovica-Kikovica

Projekt: Terenski radovi za potrebe izrade geoloske karte i
invertarizacije geoloske bastine na podru¢ju Parka prirode
Biokovo

CROATIAN GEOLOGICAL

Ilijani¢ Nikolina

Bergant Stanislav,
Cai¢ Jankovi¢ Ana
Dedi¢ Zeljko, Kruk Boris

Larva Ozren

Ilijani¢ Nikolina
Ilijani¢ Nikolina
Fucek Ladislav

Grizelj Anita

Ilijani¢ Nikolina
Bostjancic Iris, Gulam
Vlatko

Kureci¢ Tomislav, Wacha

Lara, Bakrac Koraljka, Boci¢

Neven
Grizelj Anita

Frangen Tihomir, Terzi¢
Josip, Novosel Tomislav
Beli¢ Nikola

Zeljka Sladovi¢

Bouygues Travaux Publics, Podruznica
Zagreb

Bouygues Travaux Publics - Podruznica
u Hrvatskoj, Kanfanar

Zagorski vodovod d.o.0., Zabok

ANT d.o.0., Zagreb

ANT d.o.0., Zagreb
Ozren Radovanovi¢

Gradevinski i arhitektonski fakultet
Osijek

ANT d.o0.0., Zagreb
Grad Kutina

Kaducej d.o.o.

Wienerberger d.o.0., Karlovac
Autocesta Rijeka-Zagreb d.d., Zagreb

Javna ustanova,Park prirode Biokovo”
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Dea BRUNOVIC

. Datum obrane disertacije: 28.01. 2019.
Naslov disertacije: Morska i jezerska sedimentacija u potoplje-
nom krskom bazenu: Talozni sustav Losinjskoga kanala tijekom
kasnog kvartara / Title: Marine and lacustrine sedimentation in
a submerged karst basin: The Late Quaternary LoSinj Channel
depositional system
Fakultet na kojem je obranjena disertacija: Prirodoslovno-mate-
maticki fakultet Sveucilista u Zagrebu
Mentor: Dr. sc. Slobodan Miko (HGI)
Zavod na kojem je zaposlena: Zavod za mineralne sirovine
Projekt na kojem je zaposlena: Projekt razvoja karijera mladih
istrazivaca-izobrazba novih doktora znanosti (HRZZ; DOK-06-
2014), Nestali jezerski krajobrazi isto¢nog dijela Jadranskog mo-
ra (LoLADRIA; HRZZ-IP-2013-11-9419)
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Kvartarne paleookolisne promjene na prostoru danasnjeg Lo-
Sinjskoga kanala i otoka Cresa uvjetovane su promjenama
morske razine i klime. Na istraZivanom prostoru prisutne su
brojne krike depresije koje su omogucile o¢uvanje sedimen-
tnog zapisa paleookolisnih promjena. Iz tog razloga paleooko-
li¥na rekonstrukcija temeljila se na ukupno osam jezgra sedi-
menata koje su izbudene u depresijama u kriu. Provedene su
geokemijske, granulometrijske i mineraloske analize, te mje-
renje magnetskog susceptibiliteta. Paleontoloske su analize
(foraminifere, ostrakodi, palinomorfe, mekusci) olaksale odred-
bu okolisa koji su postojali na istrazivanom prostoru tijekom
kasnog kvartara. Kronologija jezgara zasnivala se na datiranju
metodom radioaktivnog ugljika (akceleratorska masena spek-
trometrija "C). Seizmicka refleksija visoke rezolucije dala je
uvid u debeli slijed sedimenata oCuvan u potpovrsini LoSinj-
skoga kanala. Podatci dobiveni analizom svih jezgara i korela-
cija sa seizmickim metodama visoke rezolucije omogucili su
razlikovanje morskih i kopnenih paleookolisnih faza tijekom
pleistocena i holocena na istrazivanom prostoru (od marin-
skog izotopnog stadija 7 do danas). Time su dobiveni i novi
podatci o klimatskim varijacijama i relativnim promjenama
morske razine duz isto¢ne obale Jadrana u zadnjih 50.000 go-
dina.

CROATIAN GEOLOGICAL SURVEY

Quaternary palecenvironmental changes in the present-day
Losinj Channel and coastal zone of Cres Island were influenced
by sea level and climate changes. Numerous karst depressions,
present in the investigated area, represent exceptional geomor-
phological features for the preservation of thick sediment succes-
sions. Therefore, paleoenvironmental reconstruction was based
on eight sediment cores that were collected in these depressions.
Analyses included the determination of geochemical and miner-
alogical composition as well as grain-size and magnetic suscep-
tibility measurements. Paleontological analysis (foraminifera, os-
tracods, palynomorphs, and molluscs) facilitated the interpretation
of past environments. Core chronologies were based on radio-
carbon dating (accelerator mass spectrometry “C). High-resolu-
tion seismic data gave additional insights into the thick sediment
successions preserved in the subsurface of the Losinj Channel.
The obtained sediment core and seismic data enabled the differ-
entiation of marine and terrestrial paleoenvironmental phases
during the Pleistocene and Holocene (Marine Isotope Stage 7 to
present) in the investigated area. These results provided new in-
sights into climate variability and relative sea level changes along
the eastern Adriatic coast during the last 50,000 years.
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Obiljezavanje 110. obljetnice HGI-CGS-a
110™ Anniversary of the HGI-CGS

Autori teksta / Authors of the text: dr. sc. Slobodan MIKO, dr. sc. Koraljka BAKRAC

Ove je godine Hrvatski geoloski institut slavio sto deset godina
kontinuiranog djelovanja u podrucju geoloskih istraZivanja na
cjelokupnom teritoriju Republike Hrvatske. Utemeljitelj Hrvat-
skog geoloskog instituta je znameniti hrvatski paleontolog i
geolog Dragutin Gorjanovi¢-Kramberger. Na Gorjanovicev pri-
jedlog Kraljevskoj zemaljskoj vladi osnovano je Geologijsko po-
vjerenstvo za kraljevine Hrvatsku i Slavoniju 3. srpnja 1909. god.,
$to je potpisao tadasnji ban Pavao Rauch. Kako bi se uveli¢ala
ova svecanost odluceno je da se u Gradu Zagrebu istovremeno
odrzi i 6. hrvatski geoloski kongres s medunarodnim sudjelo-
vanjem na kojem je prijavljeno 200 domacih i medunarodnih
znanstvenika. Svakako treba istaknuti da HGI-CGS kao javni
znanstveni institut veliki dio istraZivanja u zadnjih 20 godina
usmjerava na razvoj znanstvenih istrazivackih kapaciteta (u
razdoblju od 1997. do 2019. izradene su 54 doktorske diserta-
cije) te je broj znanstvenika s doktoratom povec¢an s 12 (1997.)
na 45 (2019.). Sve¢anost je odrzana pod visokim pokrovitelj-
stvom gde. Kolinde Grabar-Kitarovi¢, predsjednice Republike
Hrvatske, te Ministarstva znanosti i obrazovanja, Ministarstva

Uzvanici na sve¢anosti
Guests at the ceremony

In 2019, HGI-CGS celebrated 110 years of continuous geological
research throughout the Republic of Croatia. The founder of the
Survey was the renowned Croatian palaeontologist and geologist
Dragutin Gorjanovi¢-Kramberger. Based on his proposal, the Geo-
logical Commission of the Kingdoms of Croatia and Slavonia was
established on 3 July 1909 and signed by Pavao Rauch, the Croa-
tian Ban (ruler) at the time. In order to recognise this event, the 6™
Croatian Geological Congress was held in Zagreb, with 200 dome-
stic and international scientists registered. HGI-CGS, as a public
scientific institute, has focused a great deal of research in the last
20 years on the development of scientific research capacities. For
example, 54 doctoral dissertations were completed from 1997 to
2019 and the number of PhD scientists increased from 12 (1997)
to 45 (2019). The anniversary ceremony was held under the aus-
pices of Ms. Kolinda Grabar-Kitarovi¢, President of the Republic of
Croatia, together with the Ministry of Economy, Entrepreneurship,
and Crafts, the Ministry of the Environment and Energy, and the
Mayor of Zagreb, Mr. Milan Bandi¢. The ceremony was held on 9
October, 2019 at the Hotel International in Zagreb. Lectures were

Dr. Michiel van der Meulen
Michiel van der Meulen, PhD

HRVATSKI GEOLOSKI INSTITUT
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Dr. sc. Ivo Veli¢, zasluzni znastvenik HGI-CGS-a
Ivo Veli¢, PhD, Meritorious HGI-CGS Scientist

gospodarstva, poduzetnistva i obrta, Ministarstva zastite oko-
lisai energetike i gradonacelnika Grada Zagreba g. Milana Ban-
dica. Svecanost je odrzana 9. listopada 2019. godine u hotelu
“International” u Zagrebu. Odrzana su predavanja o povijesti
instituta i danasnjem stanju (S. Miko), radu na Osnovnoj geo-
loskoj karti RH 1:50.000 od 2009. do 2019., kao temeljnoj karti
Programa geoloskih karata RH (T. Korbar), dok je M. Van der
Meulen (TNO) odrzao predavanje o ulozi geologije u suvreme-
nom drustvu iz perspektive Nizozemskog geoloskog instituta.
Predstavljen je H2020 projekt GeoTwinn (O. Larva) te su sveca-
no dodijeljene nagrade i priznanja (Z. Brki¢). Dodijeljeni su na-
slovi zasluznog znanstvenika HGI-CHS-a akademiku Branku
Sokacu i dr. sc. Ivi Veli¢u, a dr. sc. Lidiji Galovi¢ jubilarna nagra-
da za najuspjesnijeg znanstvenika HGI-CGS-a u proteklih pet
godina.

Povodom jubileja HGI-CGS je izradio i mobilnu aplikaciju Ge-
oCro koja je takoder predstavljena na svecanosti (K. Bakra¢, M.
Budic). Aplikacija omogucuje istraZivanje lokalne geologije RH,
daje osnovne informacije o razli¢itim stijenama i strukturama
prisutnima na povrsini, kao i kratku geolosku proslost prosto-
ra Hrvatske. Namjera je bila na moderan i prakti¢an nacin pri-
bliZiti geolosku gradu Hrvatske ne samo geolozima, ve¢ i svima
koji su zainteresirani za geologiju.

Aplikacija sadrZi interaktivnu geolosku kartu Republike Hrvat-
ske u mjerilu 1:300.000 koju je HGI-CGS izdao 2009. godine,
zajedno s pripadajucim tumacem. Opise stratigrafskih jedinica
iz tumaca za potrebe ove aplikacije prilagodili su znanstvenici
HGI-CGS-a. Na karti su, kao izdvojene tocke, oznacena i opisa-
na mjesta na kojima se mogu vidjeti rijetke i/ili znacajne geo-
loske pojave. Ove su tocke grupirane u tri skupine: fosili, stijene

CROATIAN GEOLOGICAL SURVEY

Dr. sc. Lidija Galovi¢, dobitnica jubilarne nagrade za najuspjesnijeg
znanstvenika 2015. - 2019.

Lidija Galovi¢, PhD, winner of the Jubilee Award for most successful scientist
from 2015 t0 2019

held on the history of the Survey and its present state (S. Miko)
and the status of work on the Basic Geological Map of the Repu-
blic of Croatia (1:50,000) from 2009 to 2019 as the basic map in the
Programme of Geological Maps of the Republic of Croatia (T. Kor-

Dr. sc. Koraljka Bakrac predstavlja aplikaciju GeoCro

Koraljka Bakrac, PhD, presents the GeoCro application
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i geoloke znamenitosti. Radi lakSeg razumijevanja, u aplikaci-
ji suna pojednostavljen nacin objasnjeni neki od osnovnih ge-
oloskih pojmova. Takoder je ukratko opisana povijest stvaranja
terena po geoloskim razdobljima.

Aplikacija se moze besplatno preuzeti na sljede¢im povezni-
cama:
» Google Play: https://play.google.com/store/apps/
details?id=dev.stemi.geocro&hl=hr;
+ App Store: https://apps.apple.com/us/app/geocro/

id1469147760.
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Appearance of GeoCro

bar), while M. Van der Meulen (TNO) gave a lecture on the role of
geology in contemporary society from the perspective of Geolo-
gical Survey of the Netherlands. The H2020 GeoTwinn project (O.
Larva) was presented and prizes and recognitions were awarded
(Z.Brki¢). The titles of Meritorious HGI-CGS Scientist were awarded
to Academician Branko Sokac and Ivo Veli¢, PhD, while Lidija Ga-
lovi¢, PhD received a Jubilee Award as the most successful HGI-
CGS scientist in the past five years.

On this occasion, HGI-CGS also presented the mobile application
GeoCro (K. Bakra¢, M. Budi¢), which enables exploration of Croa-
tian geology by providing basic information about rocks and
structures present at the surface and a brief geological history of
the country’s territory. This product was intended to present the
geological structure of Croatia in a modern and practical way to
geologists and any interested member of the public.

The application contains an interactive geological map of Croatia
at a 1:300,000 scale, issued by HGI-CGS in 2009, together with
associated explanatory notes. The descriptions of stratigraphic
units within the application were adapted by HGI-CGS scientists
for appropriate content. The map identifies points where rare
and/or significant geological phenomena can be seen and des-
cribed, classifying these into three groups: fossils, rocks, and ge-
ological sites of interest. For the sake of convenience, some basic
geological concepts are explained in a simple way within the
application. The history of the formation of Croatian terrain thro-
ugh geological periods is also briefly described. The application
can be downloaded for free at the following links:
- Google Play: https://play.google.com/store/apps/
details?id=dev.stemi.geocro&hl=hr;
« App Store: https://apps.apple.com/us/app/geocro/
id1469147760.
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b. hrvatski geoloski kongres

6™ Croatian Geological Congress

Autori teksta / Authors of the text: dr. sc. Slobodan MIKO, prof. dr. sc. Davor PAVELIE, akademik Miaden JURACIC

U Zagrebu je od 9. do 12. listopada 2019. godine odrzan 6. hr-
vatski geoloski kongres s medunardnim sudjelovanjem. Kon-
gres se odrzava svake Cetiri godine, a u njegovom radu sudjelu-
je vecina aktivnih hrvatskih geologa. Stoga su prezentacije na
kongresu, uz osobne kontakte i tematski razli¢ite diskusije medu
kolegama, jedinstvena prilika za analizu trenutnog stanja u na-
$0j struci te postavljanje smjernica njezinoga daljnjeg razvoja.

U skladu s tim, slobodni smo vas izvijestiti o zaklju¢cima done-
senim na njegovom zatvaranju:

1. Sesti hrvatski geoloski kongres je uspjesno odrzan, a u
njegovom radu sudjelovalo je preko 200 geologa iz ze-
mlje i inozemstva. Geoloska istraZivanja prikazana su
kroz 180 predavanja i postera. Po prvi puta je dodijeljena
nagrada za najbolje izlaganje mladog istraZivaca koju je
dobio Marko Speli¢ za predavanje:“Sedimentary Basin Fill
of Lake Pannon in the Eastern Part of Drava Basin".

2. Kongresne teme pokrile su i temeljna geoloska istraziva-
nja i podruéja primijenjene geologije.

3. Sudjelovanje velikog broja mladih istrazivaca ulijeva na-
du u daljnji prosperitet hrvatske geologije.

Akademik Mladen Juracic i dr. sc. Koraljka Bakrac¢ na otvaranju 6. HGK

Akademician Mladen Juraci¢ and Koraljka Bakrac, PhD at the opening of the 6th
Croatian Geological Congress

CROATIAN GEOLOGICAL SURVEY

The 6™ Croatian Geological Congress (with international partici-
pation) was held in Zagreb from 9 to 12 October, 2019. The Con-
gress is held every four years, with a majority of active Croatian
geologists participating. Presentations, personal interactions, and
thematically broad discussions among colleagues provide a
unique opportunity to assess the current situation in our profe-
ssion and to set guidelines for its further development. Therefore,
we offer the following conclusions from this event:

1.The Sixth Croatian Geological Congress was successfully
held, with attendance by over 200 geologists from home
and abroad. Recent research was presented through 180
lectures and posters. For the first time, the award for the
best presentation of a young researcher was given to M.
Speli¢ for a lecture: “Sedimentary Basin Fill of Lake Pannon in
the Eastern Part of Drava Basin'.

2. Congressional topics covered both basic geological rese-
arch and areas of applied geology.

3.The participation of many young researchers provides ho-
pe for the continued prosperity of Croatian geology.

Jedno od pet pozvanih predavanja odrzala je dr. sc. Tamara Troskot - Corbi¢
iz kompanije INA d.d.

One of five invited lectures was given by Tamara Troskot-Corbic, PhD from INA plc.
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4, Medunarodno sudjelovanje omogucit ¢e umreZavanje s
hrvatskom geoloskom zajednicom i razmjenu novih ide-
ja, Sto ¢e doprinijeti daljnjem napretku stru¢noga i znan-
stvenog istrazivanja.

5. U buduénosti bi se moralo znacajnije vrjednovati vaz-
nost geoloskih istraZivanja i znanja unutar drustva, po-
sebno vezanih uz klimatske promjene, istrazivanje pitke
vode, energije i mineralnih sirovina, geoloskih opasnosti,
koriStenje prostora, te upravljanje okolisem. Istaknuto je
kako je geologija, u ovim za Hrvatsku strateskim pitanji-
ma, nedovoljno koristena, pa ¢ak i zanemarena. Stoga je
za Republiku Hrvatsku od posebne vaznosti podignuti
svijest o vaznosti geologije na razinu koju zasluZuje.

6. Buduci geoloski zakon bi trebao potaknuti geoloska
istraZivanja i prepoznavanje znacaja geologije u drustvu.

7.Temeljno geolosko kartiranje bi moralo biti osigurano
dugorocnim stabilnim financiranjem s ciljem odrzivog
upravljanja nacionalnim teritorijem.

8.Visoko obrazovanje, uz znacajniji tretman geologije u
srednjoskolskom obrazovanju, takoder bi trebalo pomo-
¢i u ostvarivanju zadanih ciljeva.

Kako bi se ove smjernicei ciljevi realizirali, potrebno je razumi-
jevanje, pomoc¢ i aktivno sudjelovanje svih politickih i drustve-
nih ¢imbenika, u svrhu opceg boljitka Republike Hrvatske.

Organizacija kongresa i njegova tehnicka izvedba obavljena je
ve¢im dijelom od strane djelatnika HGI-CGS-a; J. Martinjak, T.
Fluksi, D. Kraljevi¢, I. Butorac, K. Colussi, M. Horvat, L. Wacha, S.
Borovi¢ i T. Markovic.

Poster sekcija na 6. HGK

Poster section at the 6th Croatian Geological Congress

4. International participation continues to enable networking
with the Croatian geological community and the exchange
of new ideas, which will contribute to the further progress
of professional and scientific research.

5.1n the future, the importance of geological research and
knowledge within society should be given greater empha-
sis, especially in relation to climate change, resource explo-
ration (such as for drinking water, energy, and mineral re-
sources), geological hazards, spatial planning, and
environmental management. In Croatia, geology is unde-
rused or even neglected when considering these strategic
issues, making it of particular importance to raise awarene-
ss of the importance of geology to the level it deserves.

6. Future Geological Research and Documentation Act should
encourage geological exploration and recognition of the
importance of geology in society.

7. Basic geological mapping should be safeguarded by stable
long-term financing with a view to sustainable manage-
ment of national territory.

8. Higher education, along with a more significant treatment
of geology in secondary education, should also help to
achieve these goals.

Fulfilling these guidelines and goals requires greater understand-
ing, assistance, and active participation from all political and so-
cial factors for the overall well-being of the Republic of Croatia.
The organisation of the congress and its technical performance
was mostly conducted by the HGI-CGS staff: J. Martinjak, T. Fluksi,
B. Kraljevi¢, I. Butorac, K. Colussi, M. Horvat, L. Wacha, S. Borovic,
and T. Markovic.

Prof. dr. sc. Marijan Kovaci¢ i dr. sc. Tamara Markovi¢: voditelji ekskurzije u
Hrvatsko zagorje

Prof. Marijan Kovaci¢, PhD and Tamara Markovi¢, PhD: chairs of the congress
excursion to Hrvatsko zagorje
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Geoznanstveni sat
Geoscience Hour

Autori teksta / Authors of the text: dr. sc. Nikolina ILWANIC, dr. sc. Tamara MARKOVIC, dr. sc. Mihovil BRLEK

Cilj Geoznanstvenog sata je upoznavanje djelatnika HGI-CGS-
a s trenutnim istrazivanjima i projektima koji se provode u in-
stitutu. Prvenstveno su to predavanja koja su odrZana na me-
dunarodnim skupovima izvan RH, ali takoder i istrazivanja
koja do sada nisu nigdje prezentirana.

Nakon nekoliko odrzanih predavanja, pojavio se interes istra-
Zivaca iz drugih institucija te je ideja, koja je zamisljena kao sat
druZenja u okviru kojega ce se otvoriti rasprave o aktualnim i
novim podru¢jima istrazivanja i donijeti ideje o novim projek-
tima i suradnjama unutar samog instituta, proSirena na cijelu
geolosku zajednicu. Teme predavanja su bile 3arolike, od pre-
zentacija samih tehnika mjerenja u geologiji i njihovih primje-
na odnosno prikaza njihovih prednostii nedostataka, do rezul-
tata istrazivanja i predstavljanja projekata.

Jedan od ciljeva je takoder da Geoznanstveni sat posluzi mla-
dim istraziva¢ima (doktorandima i poslijedoktorandima) za pri-

S predavanja na Geoznanstvenom satu (foto N. llijanic)

From the lectures at the Geoscience Hour (photo by N. llijani¢)

CROATIAN GEOLOGICAL SURVEY

The aim of the Geoscience Hour is to familiarise HGI-CGS staff
with current research and projects being conducted at the Sur-
vey. These are primarily lectures given at international conferenc-
es outside the Republic of Croatia, but also consider research that
has not yet been presented elsewhere.

The idea was initially conceived as a social hour during which dis-
cussions would be initiated on current and new research areas
and ideas proposed concerning new projects and collaborations
within the Survey itself. However, after several such lectures, in-
terest rose from researchers at other institutions and this was ex-
tended to the entire geological community. Lecture topics varied
from presentations of measurement techniques and applications
(including discussions of their advantages and disadvantages) to
research results and project presentations.

Another goal of the Geoscience Hour was to provide young re-
searchers (e.g. PhD students and postdocs) with the opportunity

T
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kaz rezultata njihovih istraZivanja pri izradi doktorskih diserta-
cija i za stjecanje iskustva u prezentiranju. U 2019. godini je
odrzano 13 predavanja, od ¢ega i dva predavaca izvan HGI-
CGS-a: Orsolya Sztané sa Sveucilista Edtvos Lorand iz Madar-
ske, te Erik Skovbjerg Rasmussen iz Geoloske sluzbe Danske i
Grenlanda. Predavaci iz instituta su bili: Marko Speli¢, Duje Ku-
ko¢, Ozren Hasan, Anita Grizelj, Marija Horvat, Tamara Marko-
vi¢, Adriano Banak, Ajka Sor$a, Mladen Kuhta, Viktéria Baranyi
te Dea Brunovi¢. Predavanja Ce se nastaviti u 2020. godini pa
pozivamo sve zainteresirane da prezentiraju svoja istrazivanja
ili da dodu na predavanja koja se najavljuju na mreznim stra-
nicama HGI-CGS-ai HGD-a.

to present research results in preparation for doctoral disserta-
tions and papers and to gain experience in presenting. In 2019,
13 lectures were held, including two lecturers from outside HGI-
CGS: Orsolya Sztano from Eotvos Lorand University of Hungary
and Erik Skovbjerg Rasmussen from the Geological Survey of
Denmark and Greenland. Lecturers from the Survey were: Marko
Speli¢, Duje Kuko¢, Ozren Hasan, Anita Grizelj, Marija Horvat, Ta-
mara Markovi¢, Adriano Banak, Ajka Sorsa, Mladen Kuhta, Viktdria
Baranyi and Dea Brunovic. Lectures will continue in 2020; we in-
vite all interested parties to present their research or attend lec-
tures that are announced on the HGI-CGS and HGD websites.
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Avani¢ Radovan +385 16160731 ravanic@hgi-cgs.hr Zavod za geologiju
Bakrac Koraljka +385 16160710 kbakrac@hgi-cgs.hr Zavod za geologiju
+38516160 782
+385 16160 706
Banak Adriano +385 16160 708 abanak@hgi-cgs.hr Zavod za geologiju
Banicek Ivona +385 16160 704 ibanicek@hgi-cgs.hr Zavod za hidrogeologiju i inzenjersku geologiju
Belak Mirko +385 16160819 mbelak@hgi-cgs.hr Zavod za geologiju
Beli¢ Nikola +385 16160 720 nbelic@hgi-cgs.hr Zavod za geologiju
Bergant Stanislav +385 16160 738 sbergant@hgi-cgs.hr Zavod za geologiju
Boljat Ivana +385 16160 727 iboljat@hgi-cgs.hr Zavod za hidrogeologiju i inzenjersku geologiju
Borovi¢ Stasa +38516160712 sborovic@hgi-cgs.hr Zavod za hidrogeologiju i inZzenjersku geologiju
Bostjancic¢ Iris +385 16160 701 ibostjancic@hgi-cgs.hr Zavod za hidrogeologiju i inZenjersku geologiju
Br¢ic¢ Vlatko +385 16160 725 vbrcic@hgi-cgs.hr Zavod za geologiju
Briski Maja +385 16160 729 mbriski@hgi-cgs.hr Zavod za hidrogeologiju i inZzenjersku geologiju
Brki¢ Zeljka +385 16160726 zbrkic@hgi-cgs.hr Zavod za hidrogeologiju i inZenjersku geologiju
Brlek Mihovil +385 16160722 mbrlek@hgi-cgs.hr Zavod za geologiju
Brunovié Dea +385 16160 752 dbrunovic@hgi-cgs.hr Zavod za mineralne sirovine
Buljan Renato +385 1 6160 806 rbuljan@hgi-cgs.hr Zavod za hidrogeologiju i inZenjersku geologiju
Budié Marko +385 16160 721 mbudic@hgi-cgs.hr Zavod za geologiju
Buri¢ Hrvoje +385 1 6160 820 hburic@hgi-cgs.hr Zavod za hidrogeologiju i inZenjersku geologiju
Butorac Igor +385 1 6160 800 ibutorac@hgi-cgs.hr Strucne sluzbe
Colussi Kristijan +385 1 6160 800 kcolussi@hgi-cgs.hr Stru¢ne sluzbe
Conjar Zlatko +385 16160 754 zconjar@hgi-cgs.hr Stru¢ne sluzbe
Cvetko Kristijan +385 1 6160 830 kcvetko@hgi-cgs.hr Stru¢ne sluzbe
Cai¢ Jankovi¢ Ana +385 16160 732 acaic@hgi-cgs.hr Zavod za geologiju
Dedi¢ Zeljko +385 1 6160 743 zdedic@hgi-cgs.hr Zavod za mineralne sirovine
Dev¢ié¢ Zorka +385 16160 742 Stru¢ne sluzbe
Doli¢ Mario +385 16160817 mdolic@hgi-cgs.hr Zavod za hidrogeologiju i inZenjersku geologiju
Druskovi¢ Mirjana +385 1 6160 740 mdruskovic@hgi-cgs.hr Zavod za geologiju
Dunaj Nikola +385 1 6160 888 ndunaj@hgi-cgs.hr Stru¢ne sluzbe
Feric Pavle +385 16160 720 pferic@hgi-cgs.hr Zavod za geologiju
Filipovic Marina +38516160812 mfilipovic@hgi-cgs.hr Zavod za hidrogeologiju i inZenjersku geologiju
Filjak Radovan +385 16160 702 rfiljak@hgi-cgs.hr Zavod za geologiju
Fluksi Tea +385 1 6160 786 tfluksi@hgi-cgs.hr Stru¢ne sluzbe
Frangen Tihomir +38516160 812 tfrangen@hgi-cgs.hr Zavod za hidrogeologiju i inZzenjersku geologiju
Frbezar Ksenija +385 16160783 kfrbezar@hgi-cgs.hr Zavod za hidrogeologiju i inZzenjersku geologiju
Fucek Ladislav +385 16160716 Ifucek@hgi-cgs.hr Zavod za geologiju
Funtek Tanja +385 16160 801 tfuntek@hgi-cgs.hr Strucne sluzbe
Galovic Lidija +385 16160779 Igalovic@hgi-cgs.hr Zavod za geologiju
Galovi¢ Damir +385 16160 707 dgalovic@hgi-cgs.hr Zavod za geologiju
Galovi¢ Ines +385 16160723 igalovic@hgi-cgs.hr Zavod za geologiju
Gizdavec Nikola +385 16160 751 ngizdavec@hgi-cgs.hr Zavod za mineralne sirovine
Grgasovic Tondi +385 1 6160 805 tgrgasovic@hgi-cgs.hr Zavod za geologiju
Grizelj Anita +38516160718 agrizelj@hgi-cgs.hr Zavod za geologiju
Gulam Vlatko +385 16160 701 vgulam@hgi-cgs.hr Zavod za hidrogeologiju i inZzenjersku geologiju
Habek BoZica +385 1 6160 803 bhabek@hgi-cgs.hr Stru¢ne sluzbe
Hajek-Tadesse Valentina +38516160811 tadesse@hgi-cgs.hr Zavod za geologiju
Hasan Ozren +385 16160 746 ohasan@hgi-cgs.hr Zavod za mineralne sirovine
Hecej Nina +385 16160773 nhecej@hgi-cgs.hr Zavod za hidrogeologiju i inZzenjersku geologiju
Heski Ana-Maria +385 16160 821 aheski@hgi-cgs.hr Zavod za mineralne sirovine
Horvat Marija +385 16160762 mhorvat@hgi-cgs.hr Zavod za geologiju
Hrbut Trojana Stru¢ne sluzbe
Ivankovi¢ Miroslav +385 16160 742 mivankovic@hgi-cgs.hr Strucne sluzbe
llijanié¢ Nikolina +385 16160 744 nilijanic@hgi-cgs.hr Zavod za mineralne sirovine
Ivanisevié Danijel +385 16160 708 divanisevic@hgi-cgs.hr Zavod za geologiju
Jurcié Mladenka +385 16160 750 mjurcic@hgi-cgs.hr Strucne sluzbe
Kamenski Ana +385 16160 709 akamenski@hgi-cgs.hr Zavod za geologiju




Karlovi¢ Igor +385 16160 820 ikarlovic@hgi-cgs.hr Zavod za hidrogeologiju i inZzenjersku geologiju
Kladnicki Miroslav +385 16160719 mkladnicki@hgi-cgs.hr Zavod za geologiju

Kolari¢ Josip +38516160712 jkolaric@hgi-cgs.hr Zavod za hidrogeologiju i inZenjersku geologiju
Korbar Tvrtko +385 16160 709 tkorbar@hgi-cgs.hr Zavod za geologiju

Kosovi¢ Ivan +385 1 6160 831 ikosovic@hgi-cgs.hr Zavod za hidrogeologiju i inZenjersku geologiju
Kovacevic¢ Galovié¢ Erli +385 16160 743 ekovacevic@hgi-cgs.hr Zavod za mineralne sirovine

Kovacié¢ Dragica +385 16160 761 dkovacic@hgi-cgs.hr Zavod za geologiju

Kraljevi¢ Durdica +385 1 6160 809 dkraljevic@hgi-cgs.hr Stru¢ne sluzbe

Kruk Boris +385 1 6160 747 bkruk@hgi-cgs.hr Zavod za mineralne sirovine

Kruk Ljiljana +385 16160 747 likruk@hgi-cgs.hr Zavod za mineralne sirovine

Kuhta Mladen +385 16160 776 mkuhta@hgi-cgs.hr Zavod za hidrogeologiju iinZenjersku geologiju
Kuko¢ Duje +385 16160723 dkukoc@hgi-cgs.hr Zavod za geologiju

Kuredi¢ Tomislav +385 16160 724 tkurecic@hgi-cgs.hr Zavod za geologiju

Larva Ozren +385 16160 728 olarva@hgi-cgs.hr Zavod za hidrogeologiju i inZenjersku geologiju
Lukac Reberski Jasmina +385 16160 735 jlukac@hgi-cgs.hr Zavod za hidrogeologiju i inZenjersku geologiju
Marinac Miljenko +385 16160 756 mmarinac@hgi-cgs.hr Zavod za mineralne sirovine

Markovi¢ Tamara +385 16160 734 tmarkovic@hgi-cgs.hr Zavod za hidrogeologiju i inZenjersku geologiju
Martincevic Lazar Jasmina +385 16160732 jmartincevic@hgi-cgs.hr Zavod za geologiju

Martinjak Jasminka +385 16160 781 jmartinjak@hgi-cgs.hr Stru¢ne sluzbe

Mesié Sasa +385 1 6160 760 smesic@hgi-cgs.hr Zavod za mineralne sirovine

Miko Slobodan +385 16160 749 smiko@hgi-cgs.hr Strucne sluzbe

Milosevié Monika +385 16160 706 mmilosevic@hgi-cgs.hr Zavod za geologiju

Misur Ilvan +385 16160 722 imisur@hgi-cgs.hr Zavod za geologiju

Muskinja Gordana gmuskinja@hgi-cgs.hr Stru¢ne sluzbe

Navratil Drazen +385 16160 796 dnavratil@hgi-cgs.hr Zavod za hidrogeologiju i inZzenjersku geologiju
Novosel Tomislav +385 16160 729 tnovosel@hgi-cgs.hr Zavod za hidrogeologiju i inZenjersku geologiju
Novoselec Purdica +385 16160 759 dnovoselec@hgi-cgs.hr Zavod za geologiju

Palenik Damir +385 16160 702 dpalenik@hgi-cgs.hr Zavod za geologiju

Patekar Matko +3851 6160 727 mpatekar@hgi-cgs.hr Zavod za hidrogeologiju iinZenjersku geologiju
Pavié Mirja +385 16160 820 mpavic@hgi-cgs.hr Zavod za hidrogeologiju i inZenjersku geologiju
Petrinjak Kreimir +385 16160 738 pkresimir@hgi-cgs.hr Zavod za geologiju

Plese Anita aplese@hgi-cgs.hr Strucne sluzbe

Podolszki Laszlo +385 16160 701 Ipodolszki@hgi-cgs.hr Zavod za hidrogeologiju i inZzenjersku geologiju
Pola Marco +385 16160810 mpola@hgi-cgs.hr Zavod za hidrogeologiju i inZenjersku geologiju
Pollak Davor +385 16160773 dpollak@hgi-cgs.hr Zavod za hidrogeologiju i inZenjersku geologiju
Pomper Natasa +385 16160 700 npomper@hgi-cgs.hr Zavod za hidrogeologiju iinzenjersku geologiju
Selak Ana +385 1 6160 704 aselak@hgi-cgs.hr Zavod za hidrogeologiju i inZenjersku geologiju
Serdar Drasko +385 16160 742 Stru¢ne sluzbe

Severec Jasna +385 16160 721 jseverec@hgi-cgs.hr Zavod za geologiju

Slovenec Damir +385 1 6160 804 dslovenec@hgi-cgs.hr Zavod za geologiju

Smrecki Karolina +385 16160710 ksmrecki@hgi-cgs.hr Zavod za geologiju

Sokac¢ Ivan +385 16160 781 isokac@hgi-cgs.hr Strucne sluzbe

Stani¢ Nedeljko +385 16160 784 nstanic@hgi-cgs.hr Zavod za hidrogeologiju i inZenjersku geologiju
Stroj Andrej +385 16160814 astroj@hgi-cgs.hr Zavod za hidrogeologiju iinzenjersku geologiju
Suci¢ Vedrana +385 16160 741 vsucic@hgi-cgs.hr Stru¢ne sluzbe

Skrti¢ Antun +3851 6160 707 askrtic@hgi-cgs.hr Zavod za geologiju

Solaja Dragana +385 16160 831 dsolaja@hgi-cgs.hr Zavod za hidrogeologiju i inZenjersku geologiju
Sorsa Ajka +385 1 6160 739 asorsa@hgi-cgs.hr Zavod za geologiju

Sparica Miko Martina +385 16160 821 mtsparica@hgi-cgs.hr Zavod za mineralne sirovine

Speli¢ Marko +385 16160725 mspelic@hgi-cgs.hr Zavod za geologiju

Susak Ante +385 16160 742 Struéne sluzba

Terzic¢ Josip +385 16160 700 jterzic@hgi-cgs.hr Zavod za hidrogeologiju i inZzenjersku geologiju
Urumovié Kosta +385 16160810 kurumovic@hgi-cgs.hr Zavod za hidrogeologiju i inZzenjersku geologiju
Valjan Slavko +385 16160 742 svaljan@hgi-cgs.hr Stru¢ne sluzbe

Vitas Suzana +385 1 6160 749 svitas@hgi-cgs.hr Strucne sluzbe

Wacha Lara +385 16160724 Iwacha@hgi-cgs.hr Zavod za geologiju

Zic Mirela +385 16160 744 mzic@hgi-cgs.hr Zavod za mineralne sirovine










