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-~ ‘ GODISNJE 1ZVJESCE 2025.

Dr. sc. Stasa BOROVIC
Ravnateljica / Director
tel: (+385 1) 6160 749
fax: (+3851) 6144 718
e-mail: stasa.borovic@nhgi-cgs.hr

Dragi ¢itatelji,

Pred vama je Godisnje izvjesce o radu Hrvatskoga geoloskog
instituta (HGI) za 2025. godinu, godinu koju su obiljeZili inten-
zivni radovi na pripremi infrastrukturnih zahvata i strateska
priprema za buduénost.

Nakon $to smo 2024. godine proslavili visokih 115 godina
postojanja te usvojili novi Statut i Strategiju razvoja do 2030.
godine, protekla je godina bila u znaku konkretne provedbe
tih vizija i u¢vrécivanja nase uloge kao geoloske sluzbe Repu-
blike Hrvatske (RH).

Klju¢ni zamasnjak naseg razvoja i dalje je Cetverogodisniji
programski ugovor s Ministarstvom znanosti, obrazovanja i
mladih (MZOM) za razdoblje 2024. - 2027. S krajem 2025. go-
dine stigli smo do polovice njegove provedbe. Ovaj model fi-
nanciranja osigurao nam je prijeko potrebnu stabilnost, omo-
gucivéi nesmetan rad na 16 institucijskih istrazivackih
projekata koji pokrivaju sve klju¢ne djelatnosti Instituta. Rezul-
tati su vidljivi: zadrzali smo visoku razinu znanstvene produk-
cije s tendencijom rasta, a nasi su istraZivaci kroz prijave na me-
dunarodne i nacionalne kompetitivne izvore financiranja
osigurali znacajna dodatna sredstva za geoznanstvena istraZi-
vanja. Posebno nas raduje $to su novi doktori znanosti, ¢ija smo
radna mjesta osigurali u prethodnom razdoblju, postali nosi-
telji novih ideja i znanstvene svjeZine unutar nasih projektnih
grupa.

Najveca pojedinacna aktivnost u 2025. godini provedba je
strateskog infrastrukturnog projekta GEOLAB (Obnova infra-
strukture i nabava instrumenata u HGI-ju: geoznanstveni labora-
toriji). Provedene su sve planirane aktivnosti, ukljucujuci sloze-
ne postupke nabave radova i opreme koji su potrebni za
modernizaciju postojecih i uspostavu novih laboratorija. Sve

Dear readers,

Presented here is the Annual Report of the Croatian Geolog-
ical Survey (HGI-CGS) for 2025, a year marked by intensive ef-
forts in infrastructure preparation and strategic positioning for
the future. Following our 115th anniversary celebrations in 2024,
together with the adoption of our new Statute and the 2030
Development Strategy, the past year has been devoted to the
practical implementation of these visions and to consolidating
our role as the national geological service of the Republic of
Croatia.

The primary catalyst for our development remains the four-
year programme contract with the Ministry of Science, Edu-
cation and Youth (MZOM) for the 2024-2027 period. By the
end of 2025, we had reached the midpoint of its implementa-
tion. This funding model has provided essential stability, ena-
bling uninterrupted work on 16 institutional research projects
covering all key activities of the survey. The results are clear:
we have maintained a high level of scientific output with a
continuing upwards trend, while our researchers have secured
significant additional funding for geoscientific research through
applications to both international and national competitive
sources. We are particularly pleased that the new Doctors of
Science, whose positions were secured in the previous period,
have become drivers of new ideas and scientific innovation
within our project groups.

The single largest activity in 2025 was the implementation
of the strategic infrastructure project GEOLAB (Infrastructure
Renovation and Procurement of Instruments at HGI-CGS: Geosci-
entific Laboratories). All planned activities were completed, in-
cluding complex procurement procedures for works and equip-
ment required to modernise existing laboratories and establish

HRVATSKI GEOLOSKI



vec obavljeno vodi nas prema cilju kojem teZimo - zavrsetku
projekta do kraja lipnja 2026. godine, kada ¢e HGI stati uz bok
najmodernije opremljenim geoloskim institutima u Sirem okru-
Zenju.

lako s ponosom gledamo na ostvareno, svjesni smo da je
pred nama iznimno dinami¢no razdoblje. Pocetak 2026. godi-
ne donosi nam srednjoro¢no vrjednovanje provedbe program-
skog ugovora, a njen kraj i najavljenu reakreditaciju Instituta
od strane Agencije za znanost i visoko obrazovanje (AZVO).
S obzirom na postignute radne rezultate, rast znanstvenih ka-
paciteta i strateska ulaganja u infrastrukturu, ove izazove do-
¢ekujemo s optimizmom i uvjereni u povoljne ishode.

Zahvaljujem svim zaposlenicima na trudu i predanosti, kao
i partnerima iz tijela drzavne uprave, suradnickih institucija,
drustava i tvrtki te suradnicima u istrazivanjima i projektima,
na podrici u izgradnji suvremenog, snaznog i medunarodno
prepoznatljivog Hrvatskoga geoloskog instituta.

Stasa Borovic

CROATIAN GEOLOGICAL

new ones. What has been achieved so far brings us closer to
our goal, the completion of the project by the end of June
2026, which will place HGI-CGS among the best-equipped
geological institutes in the wider region.

While we regard our achievements with pride, we are mind-
ful that an exceptionally dynamic period lies ahead. The be-
ginning of 2026 brings the mid-term evaluation of our pro-
gramme contract, followed by re-accreditation by the Agency
for Science and Higher Education (AZVO) at the end of the
year. Given our performance, the growth of our scientific ca-
pacity and strategic investments in infrastructure, we approach
these challenges with optimism and confidence in a positive
outcome.

[ would like to thank all employees for their hard work and
dedication, as well as our partners in public administration,
collaborating institutions, companies and research associates
for their support in building a modern, strong and internation-
ally recognised Croatian Geological Survey.

StaSa Borovic¢
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Organizacijska struktura, zaposienici I proracun
Organizational Scheme, Employees and Budget

RAVNATELJICA | DIRECTOR: Dr. sc. Stasa BOROVIC
tel: (+385 1) 6160-749
fax: (+385 1) 6144-718
e-mail: stasa.borovic@hgi-cgs.hr

Tajnica HGI | Secretary of the HGI-CGS: Meri MARIC, dipl. iur.

UPRAVNO VIJECE | GOVERNING BOARD Ana VARJACIC (MZOM¥), predsjednica - Chair
Ana MISEVIC (TVZ¥)
Tomislav FIKET (PMF¥)

Dr. sc. Tvrtko KORBAR (HGI)
Dr. sc. Vlatko BRCIC (HGI)

ZNANSTVENO VIJECE | SCIENTIFIC COUNCIL Dr. sc. Tamara MARKOVIC, predsjednica - Chair
Dr. sc. Renato BULJAN, zamjenik predsjednice — Chair deputy
Dr. sc. Ana SELAK, tajnica - Secretary
Ivona BANICEK, tajnica - Secretary
Dr. sc. Viktoria BARANYI
Dr. sc. Petra BAJO
Dr. sc. Adriano BANAK
Dr. sc. Stasa BOROVIC
Dr. sc. Iris BOSTJANCIC
Dr. sc. Vlatko BRCIC
Dr. sc. Maja BRISKI
Dr. sc. Mihovil BRLEK
Dr. sc. Dea BRUNOVIC
Dr. sc. Tihomir FRANGEN
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 ILIJANIC
Dr. sc. Tvrtko KORBAR
Dr. sc. Branko KORDIC
Dr. sc. Duje KUKOC
Dr. sc. Tomislav KURECIC
Dr. sc. Ozren LARVA
Dr. sc. Jasmina LUKAC REBERSKI
Dr. sc. lvan MISUR
Dr. sc. Ajka PJANIC
Dr. sc. Laszlo PODOLSZKI
Dr. sc. Marco POLA
Dr. sc. Davor POLLAK
Dr. sc. Damir SLOVENEC
Dr. sc. Andrej STROJ
Dr. sc. Marko SPELIC
Dr. sc. Josip TERZIC
Dr. sc. Kosta URUMOVIC
Dr. sc. Matija VUKOVSKI
Dr. sc. Lara WACHA

*MZOM - Ministarstvo znanosti, obrazovanja i mladih Republike Hrvatske / Ministry of Science, Education and Youth of the Republic of Croatia
*PMF - Prirodoslovno-matematicki fakultet Sveucilista u Zagrebu / Faculty of Science, University of Zagreb
*TVZ -Tehnicko veleuciliste u Zagrebu / Zagreb University of Applied Sciences
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Shematski prikaz organizacijske strukture HGI-ja
Organizational scheme of the HGI-CGS

Upravno vijece

Ravnatelj

Znanstveno vij

unc

Zavod za hidrogeologiju
iiinzenjersku geologiju
Department of Hydrogeology and
Engineering Geology

Zavod za geologiju
Department of Geology

Postotak zaposlenika po spolu
Percentage of total staff by gender
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Zavod / Department

Spolna struktura zaposlenika HGI-ja u 2025. godini
Gender composition of the HGI-CGS employees in 2025
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W Prihodi iz proratuna MZOM / Government state budget (Ministry of Science, Education and Youth)
W Ostali prihodi iz proraéuna (HRZZ) / Other national public funding (CSF)
H EU projekti / EU projects

Gospodarstveni projekti / Private Business

Godisnji prihodi organizacijskih jedinica u 2025. godini
Annual revenue of organizational units in 2025

CROATIAN GEOLOGICAL SURVEY

Zavod za mineralne sirovine
i marinsku geologiju
Department of Mineral

Resources and Marine Geology

Administrativno-tehnicki

Geoloska sluzba odjel
Geological Survey Administration and
Technical Support
30
25
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15 29
10 22
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1 HpBf @b
0 |

dr. sc. VSS ostalo / other

B G WHGIG mMSMG = AT
Obrazovna struktura zaposlenika HGl-ja po zavodima
Educational structure of the HGI-CGS employees per department

the HGI-CGS employees

mdr.sc. VSS = ostalo / other

Obrazovna struktura zaposlenika HGl-ja
Educational structure of the HGI-CGS employees

M Prihodi iz prorauna MZOM / Government state budget (Ministry of Science, Education and Youth)
m Ostali prihodi iz proraduna (HRZZ) / Other national public funding (CSF)
m EU projekti / EU projects

Gospodarstveni projekti / Private Business

Godisnji prihodi HGI-ja, ukupno 7,18 milijuna eura
HGI-CGS Annual revenue, total of 7.18 million EUR
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Lavod za geologiju

Predstojnik Zavoda / Head of Department: dr. sc. Adriano BANAK

tel: (+385 1) 6160 710
fax: (+385 1) 6160 799
e-mail: adriano.banak@nhgi-cgs.hr

Temeljna djelatnost Zavoda za geologiju obuhvaca regional-
na geoloska istrazivanja na podrucju RH. Tijekom 2025. godi-
ne u zavodu je bilo 47 zaposlenih, od ¢ega 28 doktora znano-
sti.

Znanstvena istrazZivanja provodila su se kroz projekte Hr-
vatske zaklade za znanost (HRZZ): ACCENT, Non-Poll, SALTECTA
i osam internih istrazivackih projekata financiranih sredstvima
Europske Unije preko programa Next GenerationEU. Pocetkom
godine zavrsio je istrazivacki HRZZ projekt ACCENT voditeljice
L. Galovi¢, a krajem godine zapoceo je istrazivacki HRZZ pro-
jekt voditeljice I. Galovi¢ (TEaCh-IN). Nastavljena je suradnja
istraZivaca iz zavoda na projektima drugih institucija: HRZZ
(GEODEP i SeisRICHerCRO) te slovensko-hrvatskom bilateral-
nom istraZivackom projektu SECret. Tijekom 2025. godine za-
vriio je i medunarodni projekt PAST voditeljice L. Galovi¢. U
2025. godini nastavljen je i HORIZON projekt iNNO SED vodi-
telja D. Ivanisevica.

Tijekom 2025. godine ugovoreni su novi privredni projek-
ti: zrada osnovne geoloske karte prostora park Sume Marjan
u mjerilu 1:5.000 (voditelj: M. Budi¢), Ugovor o nabavi izrade
geomorfoloske karte NP Brijuni (voditelj: V. Br¢i¢) i Usluga ge-
oloskog i speleoloskog istrazivanja spomenika prirode Zelena
$piljai zastienog krajobraza otocica Ravnika u okviru Interreg
projekta ASPEH (voditelj: T. Kurecic).

U 2025. godini A. Kamenski obranila je disertaciju naslova:
Improvement of the deep-geological characterization of the ea-
stern part of the Drava Depression-spatial prediction of litholo-
gical properties based on seismic and well data, a asistentica na
HRZZ projektu PYROSKA N. Trinajsti¢ obranila je disertaciju
naslova: Tefrostratigrafija i petrogeneza vulkanoklasticnih nasla-
ga donjo- i srednjomiocenskog kiselog vulkanizma Karpatsko-
panonske regije. J. Spani¢ek boravila je ukupno 14 mjeseci na
Sveucilistu u Trstu u sklopu HRZZ programa MOB-ODL i vratila

The core activity of the Department of Geology comprises re-
gional geological research across the territory of the Republic of
Croatia. In 2025, the Department employed 47 staff, of whom 28
held PhDs.

Scientific research was conducted through projects of the
Croatian Science Foundation (HRZZ): ACCENT, Non-Poll, SALT-
ECTA, as well as eight internal research projects funded by the
European Union through the Next GenerationEU programme.
At the beginning of the year, the HRZZ project ACCENT, led by
L. Galovi¢, was completed, while towards the end of the year, a
new HRZZ project led by I. Galovi¢ (TEaCh-IN) commenced. Col-
laboration among Department researchers continued on pro-
jects led by other institutions, including HRZZ projects (GEODEP
and SeisRICHerCRO) and the Slovenian—Croatian bilateral research
project SECret. During 2025, the international project PAST, also
led by L. Galovi¢, concluded, while the Horizon project INNO SED,
led by D. Ivanisevi¢, remained ongoing.

During 2025, several new commercial projects were con-
tracted: the creation of the Basic Geological Map of the Marjan

Zumberak (foto: J. MASLAC SOLDO)
Zumberak (photo: J. MASLAC SOLDO)
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ERT - postavljanje elektroda (foto: J. MASLAC SOLDO)
ERT - electrode installation (photo: J. MASLAC SOLDO)

se u HGI u studenom 2025. godine. . Banicek sudjelovala je na
57th Annual Meeting AASP - The Palynological Society u Raba-
tu, Maroko (22. - 26.4.2025.) te je bila na studijskom posjetu u
Globe institute, Sveudilista u Kopenhagenu (1.- 6.12.2025.) gdje
je posjetila GeoGenetics odjel i grupu Ane Prohaske. U sklopu
HRZZ projekta Non-Poll, J. Hinkelman je u listopadu 2025. go-
dine sudjelovao na znanstvenoj edukaciji pod nadzorom O. He-
irija, voditelja istrazivacke skupine za geoekologiju na Odsjeku
za znanosti o okolidu (Sveuciliste u Baselu, Svicarska). K. Muzek
boravila je na Prirodoslovnom muzeju u Be¢u pod mentorstvom
0. Mandica u razdoblju od 1.3. do 31.5.2025. godine u sklopu
mobilnosti financirane iz internog istraZivackog projekta RAM-
PA, voditeljice V. Hajek Tadesse.

Zavrsen je rad na projektu izrade OGK RH M 1:50.000 NP
Plitvicka jezera (voditelj V. Br¢ic) te je krajem godine naprav-
liena i recenzija navedene karte. U sklopu internog projekta
GORIK (voditelj K. Petrinjak) nastavljen je rad na izradi OGK RH
M 1:50.000 Rab te je u srpnju 2025. godine obavljen recenzij-
ski postupak, a karta je objavljena u mjesecu studenom.

CROATIAN GEOLOGICAL SURVEY

Park Forest Area at a scale of 1:5000 (Principal Investigator: M.
Budi¢); a contract for the production of the Geomorphological
Map of Brijuni National Park (Principal Investigator: V. Br¢i¢); and
geological and speleological research services for the natural
monument Green Cave (Zelena 3pilja) and the protected land-
scape of the Islet of Ravnik within the Interreg project ASPEH
(Principal Investigator: T. Kurecic).

In 2025, A. Kamenski defended her doctoral thesis entitled
Improvement of the Deep Geological Characterisation of the East-
ern Part of the Drava Depression-Spatial Prediction of Lithologi-
cal Properties Based on Seismic and Well Data. N. Trinajsti¢, an as-
sistant on the HRZZ project PYROSKA, also defended her
doctoral thesis entitled Tephrostratigraphy and Petrogenesis of
Volcaniclastic Deposits of the Lower and Middle Miocene Acid
Volcanism of the Carpathian-Pannonian region. J. Spanicek spent
a total of 14 months at the University of Trieste as part of the HR-
77 MOB-ODL programme and returned to HGI-CGS in November
2025. 1. Bani¢ek participated in the 57th Annual Meeting of the
AASP—The Palynological Society in Rabat, Morocco (22-26 April
2025), and undertook a study visit to the Globe Institute, Univer-
sity of Copenhagen (1 -6 December 2025), where she visited the
GeoGenetics Department and the research group of Ana Pro-
haska. As part of the HRZZ project Non-Poll, J. Hinkelman under-
took scientific training in October 2025 under the supervision of
O. Heiri, Head of the Geoecology Research Group at the Depart-
ment of Environmental Sciences, University of Basel (Switzerland).
K.Muzek undertook a research stay at the Natural History Museum
in Vienna under the mentorship of O. Mandic from 1 March to 31
May 2025, as part of a mobility funded by the internal research
project RAMPA, led by V. Hajek Tadesse.

Work on the project for the production of the OGK RH scale
1:50,000 map of Plitvice Lakes National Park (Principal Investiga-
tor: V. Br¢i¢) was completed, including the associated review at
the end of the year. Within the internal project GORIK (Principal
Investigator: K. Petrinjak), work continued on the preparation of

Nacionalni park Brijuni-otisak dinosaura (foto: J. MASLAC SOLDO)
National Park Brijuni-dinosaur footprint (photo: J. MASLAC SOLDO)
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Pizdica na Visu - projekt SALTECTA (foto: T. KORBAR)
Pizdica Vis island — SALTECTA project (photo: T. KORBAR)

S kolegama iz Zavoda za hidrogeologiju i inZenjersku ge-
ologiju uspjesno je nastavljen rad na INTERREG projektu LADY,
kao i na Projektnom zadatku za izradu programa istrazivanja,
razvoja i uspostave odlagalista radioaktivnog otpada u RH
(R&D Program) voditelja O. Larve (M. Speli¢ ispred Zavoda za
geologiju).

U popularizaciji geoznanosti sudjelovali smo kroz projekt
"Geoloske tajne Moslavine-interaktivni kviz i radionice (Moslavi-
naFest)" u srpnju 2025.godine (M. Speli¢ i J. Masla¢ Soldo), kroz
premijerno sudjelovanje u podcastu "Tko, $to, zasto" Obitelj-
skog radija Ivani¢ (M. Speli¢) u istom mjesecu te kroz interak-
tivnu izloZzbu/radionicu Hrvatskoga geoloskog drustva Upoznaj
Zemlju-zaviri u mikroskop (voditelj D. Palenik) koja je kontinu-
irano trajala tijekom cijele godine.

Na kraju, bitno je za istaknuti da su u zadnjem kvartalu
2025. godine poceli radovi na obnovi i opremanju laboratori-
ja Zavoda za geologiju. Financiranje je u najveéoj mjeri osigu-
rano kroz izdvojena zavodska sredstvai interni projekt ZG-LAB.
Predvideno je da ¢e obnova zavrsiti u sijecnju 2026. godine, a
opremanje novim laboratorijskim namjestajem tijekom prvog
kvartala 2026. godine. Za 2026. godinu u planu je nastavak
svih navedenih projekata, kako znanstvenih, tako i privrednih
te ponovno pokretanje rada laboratorija zavoda.

the OGK RH scale 1:50,000 map of Rab, with the review process
carried out in July 2025. The map was published in November.

In collaboration with colleagues from the Department of Hy-
drogeology and Engineering Geology, work on the Interreg pro-
ject LADY continued successfully. Collaboration was also main-
tained on the project task for the development of a programme
for the research, development and establishment of a radicactive
waste repository in the Republic of Croatia (R&D Programme),
led by O. Larva (with M. Speli¢ representing the Department of
Geology).

The Department contributed to the popularisation of geo-
science through the project Geological Secrets of Moslavina—In-
teractive Quiz and Workshops (Moslavina Fest) in July 2025 (M.
Speli¢ and J. Masla¢ Soldo). Outreach activities also included a
debut appearance on the podcast ‘Who, What, Why" of Family
Radio Ivani¢ (M. Speli¢) in the same month, as well as the inter-
active exhibition/workshop of the Croatian Geological Society,
Meet the Earth- Peek into the Microscope (organised by D. Palenik),
which ran throughout the year.

Finally, it is important to note that in the final quarter of 2025,
work commenced on the renovation and equipping of the De-
partment of Geology's laboratories. Funding was largely secured
through allocated departmental resources and the internal ZG-
LAB project. The renovation is expected to be completed in Jan-
uary 2026, with the installation of new laboratory furniture sched-
uled for completion during the first quarter of 2026. In 2026, the
plan s to continue all of the aforementioned scientific and com-
mercial projects and to resume full laboratory operations.

HRVATSKI GEOLOSKI INSTITUT



Lavod za hidrogeologiju i inzenjersku geologiju
Department of hydrogeology and engineering geology

Predstojnik Zavoda / Head of Department: dr. sc. Kosta URUMOVIC

tel: (+385 1) 6160 700
fax: (+385 1) 6144 713
e-mail: kosta.urumovic@hgi-cgs.hr

Zavod za hidrogeologiju i inZenjersku geologiju (ZHGIG) tije-
kom 2025. godine nastavlja sa znanstvenim istrazivanjima iz
domene geoloskog inZenjerstva, kroz radove na hidrogeolos-
kom i inzenjerskogeoloskom istrazivanju, ali i kroz suradnju s
raznim gospodarskim subjektima.

Kako je u prvoj polovici 2025. godine doslo do rekonstruk-
cije uprave HGl-ja, promijenio se broj zaposlenika ZHGIG-a te
su S. Borovic i J. Terzi¢ priviemeno preéli u stru¢ne sluzbe na
period obavljanja duznosti ravnateljice i pomocnika ravnate-
ljice HGI-ja. Krajem 2025. godine, ZHGIG je imao 31 zaposleni-
ka, od toga 21 stalno zaposlenog geologa, troje geologa na
suradni¢kim mjestima, dvoje geologa na projektima te petero

Izvor na livadi Segine (foto: A. STROJ)
Spring in Segine meadow (photo: A. STROJ)

CROATIAN GEOLOGICAL SURVEY

The Department of Hydrogeology and Engineering Geology
(ZHGIG) continued its scientific research activities in the field
of geological engineering throughout 2025, undertaking hy-
drogeological and engineering geological investigations, as
well as cooperating with a range of economic stakeholders.

Owing to the restructuring of HGI-CGS management in
the first half of 2025, the number of employees in ZHGIG
changed, with S. Borovi¢ and J. Terzi¢ temporarily transferred
to administrative services while performing the duties of Di-
rector and Deputy Director of HGI-CGS. By the end of 2025,
ZHGIG had 31 employees: 21 permanently employed geolo-
gists, three geologists in associate positions, two geologists
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Ponor Lividraga (foto: A. STROJ)
Lividraga ponor (photo: A. STROJ)

tehnicko-administrativnih djelatnika. 22 djelatnika su doktori
znanosti.

U skladu s programskim ugovorima, broj zaposlenika na
znanstvenim radnim mjestima nastavlja se povecavati i plani-
rano je da tijekom 2026. godine na znanstvena radna mjesta
prede jos troje zaposlenika zavoda.

U sklopu programskog ugovora, u tijeku je provedba pet
znanstvenih internih projekata: SIS-VIS, DONA, NITROVERT, NO-
Na i BAKA. Svi navedeni projekti, kroz primjenu suvremenih
metoda istrazivanja, doprinose strateskim ciljevima HGl-ja i
predstavljaju projekte od interesa za RH. Istrazivanja su finan-
cirana iz Nacionalnog plana oporavka i otpornosti (NPOO) 2021.
-2026.

Svi zaposlenici zavoda su ukljuceni u po jedan od dvaju te-
meljnih projekata HGI-ja, inzenjerskogeolosku i hidrogeolosku
kartu RH, neki kroz projekte SIS-VIS i BAKA, a ostali kroz kom-
petitivne i ostale projekte.

U ZHGIG-u su se u 2025. godini provodila tri HRZZ projekta
(GWQualityPath2070, DOK-2025-02-2429 i MOBODL-2023-
-08-4470) i pet EU projekata (GeoNetSee, MicroDrink, AIMS,
LADY i InnoWATCCH).

U ZHGIG-u je tijekom 2025. godine provodeno 28 vecih pri-
vrednih projekata za neposredne narucitelje na trzistu, od ko-
jih je u 2025. godini ugovoreno 18 projekata. Neki od vecih in-
vestitora su Grad Zagreb, Hrvatske vode, NEK (Zagreb) i ARAO
(Republika Slovenija), Zadarska Zupanija, Krapinsko-zagorska
Zupanija, Nacionalni park Plitvicka jezera, Cesta d.o.o0. (Pula),
GEOSTAT d.o.0. (Rijeka), Gracac vodovod i odvodnja d.o.o., Ener-
getski Institut Hrvoje Pozar (Zagreb), Vodovod i odvodnja oto-
ka Visa d.o.o. (KomiZza), Geopark Viski arhipelag (Komiza), Op-

Zeleni Vir (foto: M. SVEC)
Zeleni Vir (photo: M. SVEC)

employed on projects and five technical and administrative
staff. Twenty-two employees hold a PhD.

In accordance with the Programme Contracts, the num-
ber of staff in scientific positions continues to increase, and it
is planned that a further three Department employees will
transfer to scientific positions during 2026.

Within the framework of the Programme Contract, five
internal scientific projects are currently being implemented:
SIS-VIS, DONA, NITROVERT, NONa and BAKA. All of these pro-
jects, through the application of modern research methods,
contribute to the strategic objectives of HGI-CGS and repre-
sent projects of national importance for the Republic of Cro-
atia. The research is funded through the National Recovery
and Resilience Plan (NRRP) 2021-2026.

All Department employees are involved in one of the two
core HGI-CGS projects—the Engineering Geological Map and
the Hydrogeological Map of the Republic of Croatia—either
through the SIS-VIS and BAKA projects or through competi-
tive and other projects.

In 2025, ZHGIG implemented three HRZZ projects (GW-
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¢ina Vela Luka, Zra¢na luka Dubrovnik, Liburnijske vode d.o.o.
(I¢ici), Vodovod Novska d.0.0., Suncani izvor d.o.0. (Zagreb).
Tijekom 2025. godine istraZivaci iz ZHGIG-a objavili su osam
izvornih znanstvenih radova u ¢asopisima indeksiranim u WoS-
CCbazi. Slabija znanstvena produkcija donekle se moZe oprav-
dati velikim angazmanom znanstvenika na EU i privrednim
projektima te intenzivnim radom na internim projektima, zbog
Cega se olekuje znacajno poboljsanje u 2026. godini.
Zavodski laboratoriji su integrirani u sve vrste zavodskih
projekata i koriste ih gotovo svi istraZivaci, a u 2026. godini se,
s nabavom opreme previdene projektom GEOLAB, ocekuje
povecanje istrazivackih kapaciteta svih laboratorija.

Kliziste kod Huma na Sutli (foto: T. FRANGEN)
Landslide near Hum na Sutli (photo: T. FRANGEN)

Izvor Crne rijeke - Plitvicka jezera (foto: T. FRANGEN)
Crna Rijeka spring - Plitvice Lakes (photo: T. FRANGEN)

CROATIAN GEOLOGICAL SURVEY

Izvor Bistrac (foto: M. SVEC)
Bistrac spring (photo: M. SVEC)

QualityPath2070, DOK-2025-02-2429 and MO-
BODL-2023-08-4470) and five EU projects (GeoNetSee, Micro-
Drink, AIMS, LADY and InnoWATCCH).

During 2025, ZHGIG carried out 28 major commercial pro-
jects for direct clients, of which 18 were contracted in that
year. Major clients included the City of Zagreb, Hrvatske vode,
NEK (Zagreb) and ARAO (Republic of Slovenia), Zadar County,
Krapina-Zagorje County, Plitvice Lakes National Park, Cesta
d.o.o. (Pula), GEOSTAT d.o.0. (Rijeka), Gracac Water Supply and
Drainage Ltd, the Hrvoje Pozar Energy Institute (Zagreb), Wa-
ter Supply and Drainage of the Island of Vis Ltd. (Komiza), the
Vis Archipelago Geopark (Komiza), the Municipality of Vela
Luka, Dubrovnik Airport, Liburnijske vode Ltd. (I¢ici), Vodovod
Novska Ltd. and Suncani izvor Ltd. (Zagreb).

In 2025, researchers from ZHGIG published eight original
scientific papers in journals indexed in the WoSCC database.
The comparatively lower scientific output can be attributed
in part to the strong engagement of researchers in EU and
commercial projects, as well as intensive work on internal pro-
jects; accordingly, a significant increase is anticipated in 2026.

The Department’s laboratories are integrated into all types
of departmental projects and are used by the majority of re-
searchers. In 2026, the procurement of equipment foreseen
under the GEOLAB project, an increase in the research capac-
ity of all laboratories is expected.
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Lavod za mineralne sirovine i marinsku geologiju

Predstojnica Zavoda / Head of Department; dr. sc. Nikolina ILIJANIC

tel.: 358 1 6160 745
fax.: 38516144 716
e-mail; nikolina.ilijanic@hgi-cgs.hr

Djelatnost Zavoda za mineralne sirovine i marinsku geologiju
(ZMSMG) obuhvaca istrazivacke grupe marinske geologije i
paleolimnologije, paleoklimatskih i paleookolidnih istraZivanja
u spiljama te mineralnih sirovina za buduc¢nost. Tijekom 2025.
godine navedene aktivnosti provodilo je ukupno 15 djelatnika,
od kojih je 3estero zaposleno na znanstvenim radnim mjesti-
ma, petero na stru¢nim radnim mjestima, jedna suradnica na
projektu te dvoje na suradnickim radnim mjestim (visa asisten-
tica i asistentica), uz administrativno-tehnicku podrsku tajnice
Zavoda. U ZMSMG-u je trenutno Cetvero doktoranada. U 2025.
godini uspjesno je obranjena jedna doktorska disertacija dje-
latnika N. Gizdavca, na doktorskom studiju geologije PMF-a
Sveucilista u Zagrebu.

Znanstvena istrazivanja provodila su se kroz tri interna istra-
Zivacka projekta (GRGA, PLATE i RIM) u sklopu Razvojne i Izved-
bene komponente programskog ugovora HGl-ja 2024. - 2027.
godine. Suradnici na projektima, ve¢inom djelatnici ZMSMG-a
i HGI-ja, pod vodstvom voditelja projekata P. Bajo, N. llijani¢ i
0. Hasana, provodili su opseZna terenska istraZivanja na plani-

Istrazivacki brod Dide Rak tijekom geofizi¢kog snimanja na otoku Bracu (fo-
to: 0. HASAN)
Research vessel Dide Rak during geophysical survey on the island of Bra¢ (pho-
to: O. HASAN)

The activities of the Department of Mineral Resources and
Marine Geology (ZMSMG) encompass research groups in
marine geology and palaeolimnology, palaeoclimatic and
palaesoenvironmental studies in caves and mineral resources
for the future. In 2025, these activities were carried out by a
total of 15 employees: six in scientific positions, five in pro-
fessional positions, one project associate and two in associ-
ate positions (senior assistant and assistant), with administra-
tive and technical support provided by the Department’s
secretary. There are currently four doctoral candidates with-
in ZMSMG. In 2025, one doctoral thesis was successfully de-
fended by an employee, N. Gizdavec, within the doctoral
programme in geology at the Faculty of Science, University
of Zagreb.

Scientific research was conducted within three internal
research projects (GRGA, PLATE and RIM) as part of the De-
velopment and Implementation components of the HGI-CGS
Programme Agreement 2024-2027. Project collaborators, pri-
marily employees of ZMSMG and HGI-CGS, under the leader-
ship of project leads P. Bajo, N. llijani¢ and O. Hasan, carried
out extensive field investigations in designated areas, along-
side laboratory preparation and analysis of Quaternary sedi-
ments. Work also continued on the HRZZ project UNLOCK-
CAVE, led by P. Bajo and collaborators, with particular
emphasis on the work of assistant I. Palatinus, who received
HRZZ funding through the mobility programme-Outgoing
Mobility of Assistants (MOBDOK-2023-4654) and is currently
undertaking training at the Max Planck Institute for Chemis-
try in Mainz (27 October 2025-24 April 2026). In addition, D.
Brunovi¢ participated in the HRZZ project SALTECTA within
the Department of Geology (Principal Investigator: T. Korbar),
while P. Bajo contributed to the HRZZ project QUEENCAD at
the University of Zadar (Principal Investigator: M. Suric).

HRVATSKI GEOLOSKI INSTITUT



Istrazivacka platforma Q2 tijekom busenja u Brackom kanalu (foto: S. MIKO)
Research platform Q2 during drilling in the Bra¢ Channel (photo: S. MIKO)

ranim podrucjima, kao i laboratorijsku pripremu uzoraka te
analize kvartarnih sedimenata. Nastavljen je rad na HRZZ pro-
jektu UNLOCK-CAVE, voditeljice P. Bajo i suradnika, s posebnim
naglaskom na rad asistentice |. Palatinus, koja je ostvarila finan-
ciranje HRZZ-a putem natjecaja Program mobilnosti-odlazna
mobilnost asistenata (MOBDOK-2023-4654) te se trenutno na-
lazi na usavrsavanju na Max Planck Institutu za kemiju u Main-
ZU (27.10.2025. - 24.4.2026.). Takoder, djelatnica D. Brunovic su-
djeluje u radu HRZZ projekta Zavoda za geologiju SALTECTA
(voditelj T. Korbar), dok P. Bajo sudjeluje u HRZZ projektu Sve-
ucilista u Zadru QUEENCAD (voditeljica: M. Suric).

Tijekom 2025. godine, djelatnici S. Miko i O. Hasan bili su
uspjesni kao suradnici u prijavama internih istrazivackih proje-
kata institucija Sveucilidta u Rijeci (TIDES, voditeljica: L. Se3el))
i Sveucilista u Zadru (MOKRO, voditeljica: M. Suri¢), Cija ¢e ak-
tivnost zapoceti pocetkom 2026. godine. Od ostalih projektnih
prijava istiCe se prijava projektnog prijedloga BLADE (voditelji-
ca: N. llijani¢) na WEAVE pozivu HRZZ-a (Istrazivacki bilateralni
projekti, IP-2023-02; WEAVE-2024-1776), u suradniji s Karlovim
sveucilistem u Pragu, koji nije zadovoljio administrativne i for-
malne uvjete natjecaja. Na poziv DIGIT programa MZOM-a pri-
javljen je projekt ACCEL, pod vodstvom Gradevinskog fakulte-
ta (voditeljica: M. Serdar). Prijavljen je i projekt PROFIT, pod
vodstvom Sveucilista u Becu (voditelj: N. Doneus), na poziv Au-
strijske zaklade za znanost (FWF), kao nastavak zavrenog pro-
jektaistrazivanja podrucja Osora. Takoder su prijavljena sudje-
lovanja u dvjema COST akcijama (SEDIM, D. Brunovi¢ te
CARBOFJORD, N. llijani¢ i N. Smrkulj).

Nastavljen je rad na medunarodnom projektu EMODnet
Geologija-5.2, koji je zavrsio, a ujedno je zapocela sliedeca faza

CROATIAN GEOLOGICAL

During 2025, S. Miko and O. Hasan were successful as col-
laborators in applications for internal research projects at two
institutions: the University of Rijeka (TIDES, Principal Investiga-
tor: L. Sedelj) and the University of Zadar (MOKRO, Principal
Investigator: M. Suri¢), with activities scheduled to commence
in early 2026. Among other project applications, particular
note should be made of the BLADE project proposal (Princi-
pal Investigator: N. Ilijani¢), submitted to the WEAVE call of the
HRZZ (Bilateral Research Projects, IP-2023-02; WEAVE-2024-1776)
in collaboration with Charles University in Prague, which did
not meet the administrative and formal requirements of the
call. The ACCEL project was submitted under the leadership
of the Faculty of Civil Engineering (Principal Investigator: M.
Serdar) to the DIGIT programme of the Ministry of Education,
Science and Culture. The PROFIT project, led by the Univer-
sity of Vienna (Principal Investigator: N. Doneus), was also sub-
mitted to the Austrian Science Foundation (FWF) and repre-
sents a continuation of previously completed research in the
Osor area. Applications were also submitted for participation
in two COST Actions (SEDIM, D. Brunovi¢; CARBOFJORD, N.
lijani¢ and N. Smirkulj).

Work continued on the international project EMODnet
Geology-5.2, which was completed during the year, while the
subsequent phase, EMODnet Geology-6, commenced. The
EIT RM project TIMREX-CRM, led by RGNF and focused on
fieldwork related to critical mineral resources, also began. Ac-
tivities continued within the Geological Service for Europe
(GSEU) project, particularly in the work packages on mineral
resources (WP2) and marine geology (WP5). Mapping of sea-
bed and lakebed areas was undertaken for projects associ-
ated with Telas¢ica Nature Park, the Municipality of Bol (Zlatni

Geofizicka snimanja na rijeci Krki, NP Krka (foto: N. ILJANIC)
Geophysical survey on the Krka River, Krka National Park (photo: N. ILJANIC)
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Geofizicka snimanja u Bacinskim jezerima
(foto: N. ILJANIC)

Geophysical survey in the Bacina Lakes
(photo: N. ILIJANIC)
MIKO)

EMODnet Geologija-6. Zapoceo je i EIT RM projekt TIMREX-
CRM, pod vodstvom Rudarsko-geolosko-naftnog fakulteta
(RGNF), usmjeren na terensku nastavu vezanu uz kriticne mi-
neralne sirovine. Nastavljen je rad na GSEU projektu, u okviru
radnih paketa za mineralne sirovine (WP2) i marinsku geologi-
ju (WP5). Kartiranje morskog i jezerskog dna provedeno je za
potrebe projekata Parka prirode Tela¢ica, Op¢ine Bol na po-
dru¢ju Zlatnog rata te Hrvatskih voda u Bacinskim jezerima.
Istodobno su zapoceti paleolimnoloski projekti s Nacionalnim
parkom Krka. Izradena je Studija za odrzivo gospodarenje mi-
neralnim resursima na podrucju Varazdinske Zupanije (revizija
rudarsko—geoloske studije).

Rad na projektima bio je pracen aktivnim sudjelovanjem
na domacim i medunarodnim konferencijama (EGU, Skola kréa
Postojna, IAG-RG, IPA-IAL, DIM-ESEE, Mineral Forum, EMODnet
konferencija, Skup o Osoru, Simpozij HAZU), kao i znanstvenom
produkcijom koja je rezultirala s ukupno osam objavljenih znan-
stvenih radova. Posebno se istice sudjelovanje djelatnice N.
Smrkulj na istrazivatkom brodu RV Tom Crean iz Galwaya (Ir-
ska), u okviru AQUARIUS trening programa kartiranja morskog
dna, u trajanju od etiri dana tijekom listopada 2025. godine.

Djelatnici ZMSMG-a ukljuceni su u projekt GEOLAB, stra-
tesko infrastrukturno ulaganje HGI-ja, sudjelujuci u razli¢itim
komponentama pripreme projekta, od laboratorijskog urede-
nja i nabave instrumenata do terenske opreme i nabave sof-
tvera. U nadolaze¢em periodu fokus istrazivaca bit ¢e usmjeren
na provedbu projekta i uspostavu laboratorijskih metoda.

Uzorkovanje sedimenata u katakombama
u Manastiru Krka, NP Krka (foto: S. MIKO)

Sediment sampling in the catacombs at Krka
Monastery, Krka National Park (photo: S. Natalia Smrkulj in front of the research vessel RV Tom

Natalia Smrkul;j ispred istrazivackog broda RV Tom
Crean, u okviru AQUARIUS trening programa kartiran-
jamorskog dna (foto: J. BEAUDOIN)

Crean, as part of the AQUARIUS seabed mapping train-
ing programme (photo: J. BEAUDOIN)

Rat area) and Croatian Waters in the Bacina Lakes. Concur-
rently, palaeolimnological research projects were initiated in
collaboration with the Krka National Park. A study for sustain-
able management of mineral resources in Varazdin County
(revision of the mining and geological study) was also com-
pleted.

Project work was accompanied by active participation in
national and international conferences (EGU, Postojna Karst
School, IAG-RG, IPA-IAL, DIM-ESEE, Mineral Forum, EMODnet
Conference, Osor Conference and the HAZU Symposium), as
well as scientific output resulting in a total of eight published
papers. Of particular note is the participation of N. Smrkulj in
the AQUARIUS seabed mapping training programme aboard
research vessel RV Tom Crean in Galway, Ireland, which took
place over four days in October 2025.

ZMSMG staff are actively involved in the GEOLAB project,
a strategic infrastructure investment of HGI-CGS, contributing
to various aspects of project preparation, including labora-
tory design, procurement of instruments, acquisition of field
equipment and software procurement. In the forthcoming
period, the focus will be on project implementation and the
establishment of laboratory methods.

GODISNJE 1ZVJESCE 2025.
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Geoloska sluzha

Vioditeljica sluzbe / Head of the survey: dr. sc. Stasa BOROVIC

Geoloska sluzba (GS) RH predstavlja sredisnji nacionalni servis
za prikupljanje, obradu i distribuciju geoznanstvenih podataka.
Njezina je uloga, sukladno Strategiji razvoja HGI-ja do 2030. go-
dine, dodatno osnazena kroz intenziviranje suradnje s tijelima
drzavne uprave, modernizaciju digitalne infrastrukture te aktiv-
nu integraciju u europski geoznanstveni prostor.

Osnovna djelatnost Sluzbe usmjerena je na osiguravanje
nepristranih i to¢nih podataka nuznih za odrzivo gospodarenje
energetskim, vodnim i mineralnim resursima, kao i za siguran
razvoj nacionalne infrastrukture. Tijekom 2025. godine, pose-
ban je naglasak stavljen na komunikaciju s MZOM-om radi po-
kretanja izrade nacrta novog Zakona o geoloskim istraZivanjima
i geoloskoj djelatnosti. Uspostava suvremenog zakonodavnog

Katastar koseizmickih slomova tla i vezanih procesa
Cadastre of coseismic ground ruptures and related processes

CROATIAN GEOLOGICAL SURVEY

The Geological Survey (GS) of the Republic of Croatia serves
as the central national authority for the collection, processing
and dissemination of geoscientific data. In line with the HGI-
CGS Development Strategy to 2030, its role has been further
strengthened through enhanced cooperation with state ad-
ministration bodies, the modernisation of digital infrastructure
and active integration into the European geoscientific land-
scape.

The survey's primary function is to provide impartial and
reliable data essential for the sustainable management of en-
ergy, water and mineral resources, as well as for the safe devel-
opment of national infrastructure. During 2025, particular em-
phasis was placed on engagement with the Ministry of Science,
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okvira prepoznata je kao klju¢ni preduvjet za sustavno financi-
ranje i punu operativnost GS-a, ¢cime bi se omogucilo obavljanje
geolodke djelatnosti u skladu s najvisSim europskim standardi-
ma.

Istovremeno, kroz NPOO i suradnju s Hrvatskom platformom
za smanjenije rizika od katastrofa (HPSRK), uloga SluZbe postala
je nezaobilazna u sustavu civilne zastite. Fokus istraZivanja bio
je usmjeren na inventarizaciju kliziSta i kartiranje aktivnih rasje-
da, $to izravno pridonosi dugoro¢noj viziji Hrvatske otpornije
na prirodne nepogode i geohazarde.

Protekla godina obiljezena je i znacajnim iskorakom u digi-
talnoj transformaciji arhivske grade. Primjenom FAIR principa
(pristupacnost, interoperabilnost i ponovna upotrebljivost), GS
sustavno provodi pretvaranje povijesne dokumentacije u digi-
talni format. Koristenjem suvremenih sustava za skeniranje, di-
gitaliziran je velik dio preostale grade, uklju¢ujuci izvjestaje,
elaborate i geoloske karte. Time je osigurana trajna zastita do-
kumentacije i njezina integracija u nacionalni arhivski informa-
cijski sustav ARHINET.

Portal HGl-ja profilira se kao sredisnja tocka pristupa geo-
loskim podatcima u RH. Korisnicima je omoguceno besplatno
preuzimanje listova Osnovne geoloske karte (M 1:100.000 i
1:50.000) te Karata mineralnih sirovina, a izrazito velik broj pre-
uzimanja tijekom 2025. godine potvrduje vaznost ovih resursa
za gospodarstvo i akademsku zajednicu. Paralelno se aZuriraju
i interaktivni preglednici geohazardnih procesa (klizista, kata-
star koseizmickih slomova tla).

Na medunarodnom planu, HGI je kroz rad GS-a ucvrstio
poziciju u europskoj istrazivackoj mrezi. Sudjelovanje u udru-
Zenju EuroGeoSurveys (EGS) u 2025. godini rezultiralo je fina-

Katalog Fonda stru¢ne dokumentacije Hrvatskoga geoloskog
instituta

Catalogue of the Professional Documentation Fund of the Croatian
Geological Survey

Education and Youth (MZOM) to initiate the drafting of
a new Act on Geological Research and Geological Activi-
ties. The establishment of a modern legislative frame-
work is recognised as a key prerequisite for systematic
funding and the full operational capacity of the GS,
enabling geological activities to be conducted in ac-
cordance with the highest European standards.
Concurrently, through the NRRP and collaboration
with the Croatian Platform for Disaster Risk Reduction
(HPSRK), the survey's role within the civil protection sys-
tem has become increasingly significant. Research ef-
forts focused on landslide inventories and the mapping of ac-
tive faults, directly contributing to the long-term objective of
enhancing Croatia’s resilience to natural hazards and geohaz-
ards.

The past year also marked a significant step forward in the
digital transformation of archival material. In accordance with
FAIR principles (Findability, Accessibility, Interoperability and
Reusability), the GS has been systematically converting histor-
ical documentation into digital formats. Using modern scan-
ning systems, a substantial portion of the remaining records,
including reports, technical studies and geological maps, has
been digitised. This ensures the long-term preservation of doc-
umentation and its integration into the national archival infor-
mation system, ARHINET.

The HGI-CGS Portal is establishing itself as the central ac-
cess point for geological data in the Republic of Croatia. Users
are able to download sheets of the Basic Geological Map (scales
1:100,000 and 1:50,000) and Mineral Resource Maps free of
charge; the high volume of downloads in 2025 confirms their
importance for both the economy and the academic commu-
nity. At the same time, the interactive geohazard viewers (land-
slides, cadastre of coseismic ground ruptures).

On the international stage, HGI-CGS has further consoli-
dated its position within the European research network
through the work of the GS. Participation in the EuroGeoSur-
veys (EGS) association in 2025 led to the finalisation of a pro-
posal for a permanent partnership, A Geological Service for
Europe (GSE). This initiative, directed towards the European
Commission, seeks to secure long-term infrastructure funding
for coordinated action among geological surveys, with the aim

HRVATSKI GEOLOSKI INSTITUT



Podatci za RH u EGDI-ju
Croatian data in the EGDI

lizacijom prijedloga za stalno partnerstvo Geoloska sluzba za
Europu (GSE). Ova inicijativa, usmjerena prema Europskoj ko-
misiji, tezi osiguranju dugoroc¢nog financiranja infrastrukture
za zajednicko djelovanje geoloskih sluzbi, s ciljem jacanja stra-
teSke autonomije EU-a kroz geolosku izvrsnost. Nastavljena je
i uspjesna provedba projekta GSEU (Geological Service for Eu-
rope), s fokusom na odrzive geoenergetske resurse i kriticne
sirovine, a rezultati se redovito objavljuju na europskom por-
talu EGDI.

U nadolazecoj godini rad GS-a bit ¢e usmjeren na dovrse-
tak digitalizacije arhiva te, uz preduvjet odgovarajucih zakon-
skih rjesenja, izradu studije izvodljivosti za nacionalni repozi-
torij geoloske dokumentacije. Posebni prioriteti ostaju izrada
kataloga aktivnih rasjeda RH te nadogradnja mobilne aplikaci-
je GeoCro, ¢ime se dodatno promice geoloska bastina i geotu-
risticki potencijal Hrvatske.

CROATIAN GEOLOGICAL SURVEY

of strengthening the EU’s strategic autonomy through geo-
logical expertise. The successful implementation of the GSEU
project also continued, focusing on sustainable geoenergy re-
sources and critical raw materials, with results regularly pub-
lished on the European EGDI portal.

In the coming year, the work of the GS will focus on com-
pleting the digitisation of archives and, subject to appropriate
legislative solutions, undertaking a feasibility study for a na-
tional repository of geological documentation. Key priorities
also include the development of a catalogue of active faults
in Croatia and the enhancement of the GeoCro mobile appli-
cation, further promoting Croatia's geological heritage and
geotourism potential.

%)
2
=
[
(=]
=
=
(72}
[~
[T
oa
=
-
—
=
(=]
=
=
=]
—
=
S
o
o
7]
S
(]
-
S
=

ANNUAL REPORT 2025

N
—



[F¥ )
]
=
[T}
w
=
o
w
[~
x
=)
==
[=4]
<<
=2
o
<C
]
=
=
S
o
=]
]
= =

R ‘ GODISNJE IZVJESCE 2025.

Infrastruktura

Autori / Authors: dr. se. Iris BOSTJANCIC, dr. sc. Jasmina MARTINCEVIC LAZAR, Ana CAIC JANKOVIC,

dr. sc. 0zren HASAN, Tea FLUKSI

Znanstvena infrastruktura HGI-ja obnavlja se i nadograduje kon-
tinuirano svake godine. Uvid u postoje¢u opremu moguc je na
poveznici: https://www.croris.hr/ustanove/ustanova/opre-
ma/116.

Tijekom 2025. godine u Zavodu za geologiju dovrsen je i
stavljen u funkciju Laboratorij za palinologiju i nanoplankton,
opremljen suvremenom opremom za pripremu i analizu uzo-
raka uklju¢ujuci novu preciznu vagu (EG 2200-2NM, Kern), su-
stav za pripremu vode klase Il (HLP Smart; Hydrolab), magnetsku
mijesalicu s grijanjem (MSH-A; IDL), tresilicu Lab Dancer-vortex
(IKA) te plasti¢na sita DIN 4197 (Linker), financirano projektom
Non-Poll. U sklopu internih projekata nabavljeni su centrifuga
M-DIAGNOSTIC s rotorom (projekt
WEGETA) te komplet sita za Slemanje
(Retsch; projekt RAMPA). Projektom
SALTECTA osigurane su rezne ploce,
smola i korundni prah za izradu pre-
parata, a projektom ZG-LAB nabav-
lieno je platno NITEX (10§ 15 pum) te
drvene posude za uzorke. Multimetar
inoLab Multi 9310 IDS te elektroda
TetraCon 925 IDS nabavljeni su u sklo-
pu projekta Geoloska karta Biokovo.
Nabavljene su i licence za programe
CorelDRAW i Affinity Designer 2.

Unatoc¢ smanjenom kapacitetu ra-
da, zbog obnove i uredenja prostora
koje je zapocelo u drugoj polovici go-
dine, izvedeno je vise od 2.300 labo-
ratorijskih priprema i analiza. Analize
su se provodilei za trziste, pri cemu se
istice uspjesna suradnja s arheolozima.
Ukupno ostvareni rad ukljucuje: pre-
ko 260 kemijskih analiza i priprema,
oko 430 Slemanih frakcija, 159 odre-
divanja teske i lake frakcije, vise od

CAIC JANKOVIC)

Komplet sita za $lemanje (Retsch), projekt RAMPA (foto: A.

Sieve set (Retsch), RAMPA project (photo: A. CAIC JANKOVIC)

The scientific infrastructure of the Croatian Institute of Geo-
physics is continuously renewed and upgraded every year. An
insight into the existing equipment is available at the link:
https.//www.croris.hr/ustanove/ustanova/oprema/116.
During 2025, the Palynology & Nanoplankton Laboratory
at the Department of Geology was completed and brought
into operation. It is equipped with modern technology for
sample preparation and analysis, including a precision balance
(EG 2200-2NM, Kern), a Class Il water purification system (HLP
Smart; Hydrolab), a magnetic stirrer with heating plate (MSH-
A;IDL), a Lab Dancer vortex shaker (IKA) and plastic sieves DIN
4197 (Linker), funded through the Non-Poll project. As part of
internal projects, an M-DIAGNOSTIC
centrifuge with rotor (WEGETA project)
and a set of test sieves (Retsch; RAMPA
project) were procured. The SALTECTA
project provided cutting boards, resin
and corundum powder for the prepa-
ration of thin sections, while the ZG-LAB
project enabled the purchase of NITEX
cloth (10and 15 um) and wooden sam-
ple containers. An inoLab Multi 9310 IDS
multiparameter instrument and a Tet-
raCon 925 IDS electrode were acquired
within the Biokovo Geological Map pro-
ject. Licences for CorelDRAW and Affin-
ity Designer 2 were also obtained.
Despite reduced operational capac-
ity due to the renovation and refurbish-
ment of premises in the second half of
the year, more than 2,300 laboratory
preparations and analyses were carried
out. Analytical services were also pro-
vided to external clients, with particu-
larly successful collaboration with ar-
chaeologists. The total output
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Sustav za filtriranje i deionizaciju vode Geno Il T (foto: M. SPARICA MIKO)
Water filtration and deionisation system Geno Il T (photo: M. SPARICA MIKO)

140 sijanja, 58 granulometrijskih analiza, oko 120 XRD analiza, 135
priprema za analizu polena, nanofosila i radiolarija, preko 240
izrezanih plocica, 460 preparata te vise od 280 ostalih priprema
(usitnjavanje, drobljenje, separacije cirkona, odredivanje sferic-
nosti i zaobljenosti, naparivanje).

Kvaliteta rada laboratorija Zavoda za mineralne sirovine i
marinsku geologiju poboljsana je kupnjom novog sustava za
filtriranje i deionizaciju vode (Geno Il T). U pripremnom labora-
toriju je obradeno 33,3 m jezgri sedimenata, na kojima su u cen-
timetarskom intervalu snimani magnetski susceptibilitet i pa-
rametri boje pomocu spektrofotometra, te su potom
uzorkovane u intervalima od jednog do 10 cm. Na njima je izve-
deno vise od 220 mjerenja gustoce i provedeno 40 paleonto-
loskih analiza. Provedeno je 1.160 analiza ugljika i dusika u tlu,
a na rendgenskom difraktometru izradeno je 50 mineraloskih
analiza. Laserski difraktometar koristen je za mjerenje granulo-
metrijskog sastava 700 uzoraka sedimenata. Na uredaju za mi-
krouzorkovanje (MicroMill) uzorkovano je oko 4.000 uzoraka za
analize stabilnih izotopa siga. Terenska istraZivanja izvedena su
u sklopu vise HRZZ, internih i privrednih projekata, a mogu se
istaknuti geofizicka snimanja podmotja, pri kojima je snimljeno
vise od 750 km profila geoloskim dubinomjerom i visesnopnim
dubinomjerom te 125 km panoramskim dubinomjerom.

CROATIAN GEOLOGICAL SURVEY

included more than 260 chemical analyses and preparations,
~430 sieving fractions, 159 determinations of heavy and light
fractions, over 140 sieving procedures, 58 granulometric anal-
yses, around 120 XRD analyses, 135 preparations for pollen,
nanofossil and radiolarian analysis, more than 240 cut plates,
460 thin sections and over 280 additional procedures (includ-
ing comminution, crushing, zircon separation, determination
of sphericity and roundness, and steaming).

The quality of work in the laboratory of the Department
for Mineral Resources and Marine Geology was enhanced
through the acquisition of a new water filtration and deioni-
sation system (Geno I T). In the preparatory laboratory, 33.3 m
of sediment cores were processed, with magnetic susceptibil-
ity and colour parameters recorded at centimetre intervals
using a spectrophotometer. The cores were sampled at inter-
vals of 1-10 cm, followed by more than 220 density measure-
ments and 40 palaeontological analyses. A total of 1,160 anal-
yses of carbon and nitrogen in soil samples were conducted,
alongside 50 mineralogical analyses using an X-ray diffrac-
tometer. A laser diffractometer was used to determine the
granulometric composition of 700 sediment samples. Ap-
proximately 4,000 samples were taken using a microsampling
device (MicroMill) for stable isotope analysis of speleothems.
Field investigations were carried out with several HRZZ, inter-
nal and commercial projects, including geophysical seabed
surveys, during which more than 750 km of profiles were re-
corded using a sub-bottom profiler and multi-beam sonar,
and 125 km using side-scan sonar.

In the hydrochemical laboratory of the Department of ZH-
GIG, analyses were conducted for the UNLOCK-CAVE, SIS-VIS,
GRGA, NONa and NITROVERT projects, as well as for IAEA projects.
A total of 750 samples were processed using an ion chromato-
graph, 432 using a TOC analyser, and stable oxygen and hydro-
gen isotope ratios were determined for 1,040 samples. In the en-
gineering geology laboratory, point load tests were carried out
on 58 samples, 147 tests of residual moisture were performed,
and 20 cycles of drying and freezing were conducted on 50 test
samples (DONA project). Additional tests — including residual
moisture, solid particle density and areometric analysis — were
performed on four samples from the Hum na Sutli landslide.

In the field of remote sensing, the Department’s capaci-
ties were enhanced through the acquisition of a DJI Matrice
350 drone (LADY project). The Hum na Sutli landslide and
coastal erosion near PakoStane were surveyed using un-
manned aerial vehicles, alongside terrestrial laser scanning.
The ShapeMetriX3D system was used to process imagery of
Vela Spila on the island of Kor¢ula (captured using a terrestri-
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Snimanje katakomba u sklopu manastira Krka (foto: T. FRANGEN)

Surveying of catacombs within the Krka Monastery complex (photo: T. FRANGEN)

U hidrokemijskom laboratoriju Zavoda za hidrogeologiju i
inZenjersku geologiju analize su provedene za potrebe proje-
kata UNLOCK-CAVE, SIS-VIS, GRGA, NONa i NITROVERT te IAEA
projekte. Obradeno je 750 uzoraka na ionskom kromatografu,
432 na TOC analizatoru, a za 1.040 uzoraka odredeni su omjeri
stabilnih izotopa kisika i vodika. U inZzenjerskogeoloskom labo-
ratoriju provedeni su Point Load Test na 58 uzoraka, 147 testova
zateCene vlage i 20 ciklusa susenja i smrzavanja na 50 testnih
uzoraka (projekt DONA). Na uzorcima s klizista Hum na Sutli
provedena su po Cetiri testa zatecene vlage, gustoce ¢vrstih ce-
stica i areometriranja.

U podrucju daljinskih istrazivanja kapaciteti Zavoda unapri-
jedeni su kupnjom bespilotne letjelice DJI Matrice 350 (projekt
LADY). Bespilotnim letjelicama snimani su kliziste Hum na Sutli
i obalna erozija kod Pakostana, gdje je primijenjen i terestricki
skener. Sustavom ShapeMetriX3D obradene su snimke Vele Spi-
le na Korculi, snimljene terestrickim skenerom i fotoaparatom,
litice u NP Plitvicka jezera, snimljene bespilotnom letjelicom DJI
Mavic 3T te zasjeka kod naselja Zaton, snimljenog terestrickim

al scanner and camera), cliffs in Plitvice Lakes National Park
(recorded using a DJI Mavic 3T unmanned aerial vehicle) and
a rock cut near the settlement of Zaton (recorded using a ter-
restrial scanner). The catacombs within Krka Monastery were
also documented using terrestrial scanning and photography.
Aerial and terrestrial surveys continued in central Istria as part
of the monitoring of nine badlands. As part of geophysical
investigations, geoelectric tomography was carried out, with
18 profiles recorded over a total length of 7131.5 m in the
Spacva area and in the Hum na Sutli landslide zone.

During the year, the library continued to provide literature
retrieval, information and bibliometric services. The collection
was systematically expanded through acquisitions and ex-
changes, alongside ongoing work on the journal Geologia
Croatica. To meet specific user needs, cooperation with the
National and University library and with faculty libraries was
maintained through interlibrary loan services.

In preparation for construction works under the GEOLAB
project, the library premises were reorganised. Three new of-
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skenerom. Terestrickim skenerom i fotoaparatom snimljene su
i katakombe u sklopu manastira Krka. Zra¢na i terestricka sni-
manja nastavljena su u sredisnjoj Istri u sklopu monitoringa de-
vet ogolina.

U sklopu geofizickih istrazivanja obavljena je geoelektri¢na
tomografija, pri ¢emu je snimljeno 18 profila ukupne duljine
7.131,5 m, na podrucju Spacvanske Sume te na podrugju klizista
Hum na Sutli.

Tijekom ove godine Knjiznica je nastavila s pruzanjem redo-
vitih usluga pronalaZenja literature te informacijskih i bibliome-
trijskih usluga. Fond je sustavno dopunjavan nabavom nove gra-
deirazmjenom, uz kontinuiran rad na ¢asopisu Geologia Croatica.
Kako bi se odgovorilo na specifi¢ne zahtjeve korisnika, nastavlje-
na je suradnja s Nacionalnom i sveucilisnom knjiznicom te knjiz-
nicama srodnih fakulteta kroz uslugu meduknjizni¢ne posudbe.

Zbog priprema za gradevinske radove u sklopu projekta
GEOLAB, izvriena je reorganizacija prostora knjiznice. Na dijelu
dosadasnjeg knjizni¢nog prostora izgradena su tri nova ureda,
$to je zahtijevalo opsezne radove na praznjenju arhive i prese-
lienju dijela knjizni¢nog fonda na arhivske police.

U bazu podataka Arhiva HGI-ja uneseno je 80 novih izvje-
$taja. Do sada je skenirano 10.498 izvjestaja. Za skeniranje pre-
ostaje jos 5.277 izvjestaja, no bududi da neki vise nisu dostupni,
taj je broj vjerojatno maniji.

Mrezni katalozi Knjiznice i Fonda stru¢ne literature dostupni
su na poveznicama: https://www.hgi-cgs.hr/knjiznica/ i https://
www.hgi-cgs.hr/fond-struc-ne-dokumentacije/.

CROATIAN GEOLOGICAL SURVEY

Snimanije klizista Hum na Sutli bespilotnom
letjelicom DJI Matrice 350 (foto: T. FRANGEN)

UAV (DJI Matrice 350) survey of the Hum na Sut-
li landslide (photo: T. FRANGEN)

fices were created within part of the former library space, ne-
cessitating extensive archival clearance and the relocation of
part of the collection to archive shelving.

A total of 80 new reports were entered into the HGI-CGS
Archive database. To date, 10,498 reports have been digitised.
A further 5,277 reports remain to be scanned, although this
number is likely lower due to the unavailability of some ma-
terials.

The online catalogues of the Library and the Professional
Literature Collection are available at the following links: https://
www.hgi-cgs.hr/knjiznica/ and https:.//www.hgi-cgs.hr/fond-
struc-ne-dokumentacije/.
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Pijana Suma (foto: T. FRANGEN)
Drunken forest (photo: T. FRANGEN)
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Program geoloSkih karata

Autori / Authors: dr. sc. Staga BOROVIC, dr. sc. Nikola GIZDAVEC, dr. sc. 0zren HASAN, dr. sc. Tvrtko KORBAR,
dr. sc. Slobodan MIKO, dr. sc. Davor POLLAK, dr. sc. Ajka PJANIC, dr. sc. Kosta URUMOVIC

Program geoloskih karata predstavlja temeljnu i trajnu aktiv-
nost HGI-ja, kojom se sustavno istraZuje drzavni teritorij jo$ od
osnutka Instituta 1909. godine. Izrada karata provodi se para-
lelno sa znanstvenim istrazivanjima, ¢ime se kontinuirano os-
posobljavaju vlastiti kadrovi na suvremenim dosezima geo-
znanosti. Budu¢i da za rjeSavanje lokalne i regionalne
geolodke problematike ne postoji mogucnost uvoza znanjaiili
kadrova, ovaj program ima klju¢nu nacionalnu i stratesku kom-
ponentu.

Sukladno Strategiji razvoja HGI-ja do 2030., Program je u
2025. godini bio usmjeren na prioritetna podru¢ja: seizmicki
aktivne zone, strateske zalihe podzemnih voda, podrugja s vi-
sokim stupnjem ugrozenosti geohazardima, mineralne sirovi-
ne te zastitu geoloske bastine u nacionalnim parkovima i par-
kovima prirode. Dinamika izrade karata u protekloj je godini,
unato¢ nepostojanju sustavnog financiranja, bila vrlo inten-
zivna zahvaljujuci programskom ugovoru s MZOM-om, insti-
tucijskim istrazivackim projektima te suradniji s javnim usta-
novama i gospodarskim subjektima.

The geological mapping programme represents a fundamen-
tal and enduring activity of HGI-CGS, through which the na-
tional territory has been systematically investigated since the
survey's establishment in 1909. Map production is conducted
in parallel with scientific research, ensuring the continuous
professional development of staff in line with modern geo-
scientific advances. Given the limited possibility of importing
specialised knowledge or expertise to address local and re-
gional geological issues, this programme holds significant na-
tional and strategic importance.

In accordance with the HGI-CGS Development Strategy
to 2030, the 2025 programme focused on priority areas: seis-
mically active zones, strategic groundwater reserves, areas at
high risk of geohazards, mineral resources and the protection
of geological heritage within national and nature parks. De-
spite the absence of systematic funding, the pace of map pro-
duction remained intensive throughout the year, supported
by the programme contract with MZOM for institutional re-
search projects, as well as collaborations with public institu-
tions and industry partners.

GODISNJE I1ZVJESCE 2025.

Rab i Goli Otok (foto: T. KORBAR)
Rab and Goli Otok (photo: T. KORBAR)

Rab - Lopar (foto: T. KORBAR)
Rab - Lopar (photo: T. KORBAR)
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Osnovna geoloska karta (OGK)

Izrada osnovnih geoloskih karata temelji se na formacijskoj
analizi (litostratigrafski princip), sto omogucuje kvalitetnije
definiranje resursa te objektivniju procjenu geohazarda i se-
izmotektonske grade. 2025. godinu obiljeZila je finalizacija
dvaju listova OGK.

Dovrsen je Cetverogodisnji projekt izrade OGK NP Plitvi¢-
ka jezera M 1:50.000. Na povr3ini od gotovo 300 km? identi-
ficirane su 24 litostratigrafske jedinice. Tijekom 2025. godine
izraden je i Tumac na 89 stranica, a karta je pripremljena u dvi-
je inacice - standardiziranoj i prilagodenoj potrebama nacio-
nalnog parka, ¢ime je osigurana vrhunska stru¢na podloga za
zastitu i promociju ovog lokaliteta koji se nalazi na Popisu svjet-
ske bastine UNESCO-a od 1979. godine.

Uz navedene listove, u ovoj je godini zavrena i OGK NP
Brijuni M 1:25.000. Karta je izradena u krupnijem mjerilu zbog
manje povrsine (7,4 km?), takoder u dvije inacice: standardizi-
rana OGK i prilagodena OGK za potrebe NP Brijuni.

Kroz institucijski istraZivacki projekt GORIK finalizirana je
OGK Rab M 1:50.000, kojom su obuhvaceni i otoci Sv. Grgur,
Golii Dolin. Na iskartiranih 101 km? izdvojeno je 15 jedinica, a
karta pruza detaljan uvid u 1800 metara istrazivanih naslaga
gornjokredne, paleogenske i kvartarne starosti.

Provedena jeirecenzija lista OGK Medvednica M 1:50.000,
koji obuhvaca goru Medvednicu i njenu Siru okolicu. U pripre-
mi je i pripadajuci tumac.

Osnovna hidrogeoloska karta (OHGK)

Tijekom 2025. godine provodena su intenzivna istrazivanja
zaizradu dviju novih karata: OHGK Visa (projekt SIS-VIS) i OHGK
Baranje (projekt BAKA). IstraZivanja se financiraju sredstvima

Jelar brece na Rabu (foto: T. KORBAR)
Jelar breccias - Rab (photo: T. KORBAR)

CROATIAN GEOLOGICAL

Basic Geological Map (OGK)

The production of basic geological maps is based on for-
mation analysis (the lithostratigraphic principle), enabling a
higher-quality definition of resources and a more objective
assessment of geohazards and seismotectonic structures. The
year 2025 was marked by the completion of two standard
OGK sheets, alongside additional research outputs.

A four-year project, OGK Plitvice Lakes National Park
(scale 1:50,000), was completed, identifying 24 lithostrati-
graphic units across an area of nearly 300 km?. In 2025, an
89-page Explanatory Note was prepared, and the map was
produced in two versions — standardised and tailored to the
specific needs of the Park, providing a high-level professional
basis for the protection and promotion of this UNESCO World
Heritage Site.

OGK Brijuni National Park (scale 1:25,000) was pro-
duced at a larger scale due to the smaller area (74 km?), also
in two versions: standardised and tailored.

The Rab sheet (1:50,000) was finalised through the insti-
tutional research project GORIK, covering the islands of Rab, Sv.
Grgur, Goliand Dolin. Spanning 101 km? the map delineates 15
units and provides detailed insight into 1,800 m of investigated
Upper Cretaceous, Palacogene and Quaternary deposits.

Areview of the sheet covering Mount Medvednica (scale
1:50,000) and its surroundings was conducted, with the Ex-
planatory Note currently in preparation.

Basic Hydrogeological Map (OHGK)

During 2025, intensive research was undertaken for two
new maps: OHGK Vis (SIS-VIS project) and OHGK Baranja
(BAKA project), funded through the NRRP 2021-2026 under

Uzorkovanje na ogolini Boljun - projekt DONA (foto: T. FRANGEN)
Sampling at Boljun badland - project DONA (photo: T. FRANGEN)

7]
o
<t
=
-
<<
=
S
=]
-
=)
w
(=]

ANNUAL REPORT 2025

N
o



w
(==
-4
<t
x
Ll
A
7]
(=]
-
(=]
Ll
S

NPOO 2021. - 2026. putem MZOM-a. U sklopu oba projekta pro-
vode se detaljna regionalna i lokalna istraZivanja sa ciljem ka-
rakterizacije vodonosnih sustava, a objava karata i tumaca pred-
videna je za kraj 2027. godine. Dodatno, rezultati hidrogeoloskih
istrazivanja iz suradnje s gospodarstvom sustavno se pohranju-
ju u bazu podataka za buduée potrebe izrade OHGK.

Osnovna inzenjerskogeoloska karta (OIGK)

lako u 2025. nisu provodena sustavna istrazivanja za nove
listove OIGK, aktivnosti su bile usmjerene na istraZivanje geo-
dinamickih procesa i geohazarda na razini RH.

Temeljne aktivnosti istrazivacke grupe za inZenjersku geo-
logiju fokusirane su na prikupljanje i pohranu podataka o ka-
rakteristi¢nim i specifi¢nim inZzenjerskogeoloskim znacajkama
geoloskih materijala, te na istraZivanje geodinamickih i geoha-
zardnih procesa na podrudju cijele RH. Aktivnosti uglavnom
ukljucuju terenska istraZivanja, laboratorijska testiranja, daljin-
ska snimanja te obradu i analizu podataka.

Projekt LADY (Interreg): Dovrien je katastar kliziSta za ¢ak
71 jedinicu lokalne samouprave na podruéju sjeverne Hrvatske,
$to predstavlja znacajan iskorak prema upravljanju rizicima.

Projekt DONA: Na devet testnih ogolina u sredidnjoj Istri na-
stavljen je monitoring koji ukljucuje detaljno daljinsko snimanije,
geolosko kartiranje i laboratorijska testiranja.

Osnovna geokemijska karta (OGkK)
Aktivnosti na Osnovnoj geokemijskoj karti bile su vezane
na publiciranje znanstvenih radova koriste¢i do sada neobjav-

the programme contract. These projects involve detailed re-
gional and local investigations to characterise aquifer systems,
with publication planned for late 2027.

Basic Engineering Geological Map (OIGK)

Activities in 2025 focused on the investigation of geody-
namic processes and geohazards at the national level.

The core activities of the Engineering Geology Research
Group are focused both on collecting and storing data regard-
ing the characteristic and specific engineering geological
properties of geological materials and geodynamic and geo-
hazard processes throughout the Republic of Croatia. The ac-
tivities mainly include fieldwork, laboratory testing, remote
sensing, as well as data processing and analysis.

LADY Project (Interreg): A landslide inventory was com-
pleted for 71 local government units in northern Croatia, rep-
resenting a significant advancement in risk management.

DONA Project: Monitoring continued across nine test
sites in central Istria, involving remote sensing, geological map-
ping and laboratory testing.

Basic Geochemical Map (OGkK)

Activities related to the Basic Geochemical Map were fo-
cused on publishing scientific papers using previously unpub-
lished data from the Geochemical Atlas of the Republic of
Croatia (two papers), as well as on research providing new in-
sights into the geochemistry of karst bauxites and magnesium
as a critical raw material (two papers). Geochemical investiga-

LeZista i pojave mineralnih sirovina Varazdinske
Zupanije, klasificirane prema namjeni (autor: N.
GIZDAVEC)

Mineral raw material deposits and occurrences in
Varazdin County, classified according to intended
use (author: N. GIZDAVECQ)

GODISNJE 1ZVJESCE 2025.
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Primjeri poSumljavanja u svrhu sanacije na podrucju eksploatacijskog polja Oc¢ura (foto: N. GIZDAVEC)
Examples of afforestation for rehabilitation purposes within the Ocura exploitation field (photo: N. GIZDAVEC)

liene podatake iz Geokemijskog atlasa Republike Hrvatske (dva
rada) i istraZivanjima koja donose nove spoznaje o geokemiji
krkih boksita i magneziju kao kriti¢noj sirovini (dva rada). Ge-
okemijska istrazivanja vodotocnih sedimenata rijeke Drave pro-
vode se u sklopu Horizon projekta iNNOSED.

Karta mineralnih sirovina (KMS)

U skladu s europskom Uredbom o kriti¢nim sirovinama (CRM
Act), rad na KMS bio je usmjeren na jacanje stru¢ne potpore
odrzivom gospodarenju resursima. Izraden je prijedlog Nacio-
nalnog programa istrazivanja kriti¢nih sirovina 2026. — 2030.
(NPIKS) te Studija o odrzivom gospodarenju mineralnim resur-
sima Varazdinske Zupanije. Metodoloski iskorak postignut je
obranom doktorskog rada (N. Gizdavec) i primjenom MSI i SAR
podataka u kartiranju otoka Braca.

Geoloska karta podmorja (GKP)

Rad na GKP kroz projekte EMODnet, RIM i GSEU, rezultirao
jeizradom preliminarne karte Hvarskog kanala (podrugje Zlat-
nog rata) na 19 km? Karta predstavlja klju¢nu podlogu za pra-
¢enje podvodne erozije ovog prirodnog fenomena.

CROATIAN GEOLOGICAL SURVEY

tions of stream sediments from the Drava River are being car-
ried out as part of the Horizon project INNOSED.

Mineral Resources Map (KMS)

In line with the EU Critical Raw Materials Act (CRM Act),
activities are focused on supporting sustainable resource man-
agement. A proposal for the National CRM Research Pro-
gramme 2026-2030 (NPIKS) was prepared, together with
a study on the sustainable management of mineral resources
in Varazdin County. A methodological advancement was
achieved through the defense of a doctoral dissertation (N.
Gizdavec) and the application of MSI and SAR data in the map-
ping of the island of Brac.

Submarine Geological Map (GKP)

Work conducted through the EMODnet, RIM and GSEU
projects resulted in a preliminary map of the Hvar Channel
(Zlatni Rat area), covering 19 km?. This map provides an im-
portant basis for monitoring the underwater erosion of this
natural feature.
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Osnovna geoloSka karta Republike Hrvatske Rab

(M 1:20.000)

Glavni istraziva¢ / Principal investigator; Ladislav FUGEK

Autori karte / Map authors: Ladislav FUGEK, dr. sc. Tvrtko KORBAR, dr. sc. Damir PALENIK, dr. sc. Dubravko MATICEC,
Stanislav BERGANT, dr. sc. Vibor NOVAK, dr. sc. Georg KOCH, dr. sc. KreSimir PETRINJAK, dr. sc. Tomislav KURECIC,

dr. sc. Lara WACHA, Marko BUDIC

Suradnici / Associates: mr. sc. Martina SPARICA MIKO, dr. sc. Ines GALOVIC, dr. sc. Haris IBRAHIMPASIC,
dr. sc. Valentina HAJEK-TADESSE, Darko MATESIC, dr. sc. Vlasta PREMEC FUCEK
Recenzenti karte / Map reviewers: dr. sc. Igor VLAHOVIC, dr. sc. Matija VUKOVSKI

Geoloska istraZivanja na otoku Rabu za potrebe izrade OGK
RH, zapocela su 2002.i 2007. godine sa stratimetrijskim snima-
njima paleogenskih karbonatno-klasti¢nih naslaga na sjever-
nom dijelu otoka, na Loparu. Sveobuhvatna geoloska istrazi-
vanja otoka zapocela su 2008. godine kada su definirane
litostratigrafske jedinice i iskartiran najveci dio otoka Raba.
Nakon toga, zbog smanjenog financiranja, nastupio je duzi
vremenski prekid radova, sve do 2024. godine, kada se geo-
lodka istraZivanja nastavljaju u okviru internog projekta GORIK,
pa se uz Rab, kartiraju i okolni otoci Sveti Grgur, Goli i Dolin.
Ukupna povrsina iskartiranog podruéja iznosi nesto vise od
101 km?,

Tijekom geoloskih istrazivanja snimljeno je pet geoloskih
stupova, ukupne debljine preko 200 m, a na geoloskoj karti
izdvojeno je 15 litostratigrafskih jedinica, gornjokredno-pale-
ogenske i kvartarne starosti, od kojih je $est formacija i dva
¢lana, te sedam jedinica izdvojenih prema genetskoj pripad-
nosti i litoloskom sastavu. Na radnim geoloskim kartama mje-
rila 1:25.000 prikupljeno je ukupno 1562 tocke opazanja (pro-
sjecno oko 15 toc¢aka na 1 km?), dok je na finalnoj geoloskoj
karti mjerila 1:50.000 prikazano 446 tocaka, 5to iznosi nesto
vise od 4 tocke po km? Osim centralne geoloske karte, OGK
RH 1:50.000 Rab sadrzi mrezu listova, kratki opis svih izdvoje-
nih litostratigrafskih jedinica, preglednu tektonsku skicu, tri
geoloska profila, pregledni geoloski stup na kojem je prikaza-
no oko 1800 m istrazivanih naslaga u normalnom superpozi-

Geological research on the island of Rab for the purposes of pre-
paring the Basic geological map of the Republic of Croatia (OGK
RH) began in 2002 and 2007 with stratimetric surveys of Paleo-
gene carbonate-clastic deposits in the northern part of the is-
land, on Lopar. Comprehensive geological research on the island
began in 2008 when lithostratigraphic units were defined, and
the largest part of the island of Rab was geologically mapped.
After that, due to reduced funding, there was a longer interrup-
tion of work, until 2024, when geological research continues
within the internal GORIK project, including the surrounding is-
lands of Sveti Grgur, Goli and Dolin. The total mapped area is
slightly more than 101 km?,

During the geological research, five geological columns were
recorded, with a total thickness of over 200 m,and 15 lithostrati-
graphic units of Upper Cretaceous to Paleogene, and Quaternary
age were distinguished on the geological map, of which six are
formations and two members, and seven units distinguished
according to genesis and lithological composition. A total of
1562 observation points were collected on the manuscript geo-
logical maps at a scale of 1:25,000 (an average of about 15 points
per 1 km?), while 446 points were shown on the final geological
map at a scale of 1:50,000, which amounts to slightly more than
4 points per km? The OGK RH 1:50,000 Rab contains, in addition
to the central geological map, a network of sheets, a brief de-
scription of all recognized lithostratigraphic units, a general tec-
tonic sketch, three geological profiles, a general geological col-

HRVATSKI GEOLOSKI INSTITUT



Standardizirani list Osnovne geoloske karte Republike Hrvatske, Rab, M 1:50.000
Standardised sheet of the Basic Geological Map of the Republic of Croatia, Rab, scale 1:50,000

cijskom slijedu te raspone snimljenih geoloskih stupova. Pored
toga, prikazani su i graficki tumaci litologije, strukturnog tipa
vapnenaca, geoloskih i tektonskih oznaka, paleontoloskih, mi-
neraloskih i sedimentolo3kih oznaka.

CROATIAN GEOLOGICAL SURVEY

umn showing approximately 1,800 m of investigated deposits
ina normal superposition sequence as well as the ranges of the
recorded geological columns. Besides, there are graphic legends
of lithology, structural type of limestones, geological and tec-
tonic symbols, as well as paleontological, mineralogical and sed-
imentological symbols.
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Osnovna geoloSka karta Republike Hrvatske Nacionalni

park Brijuni (M 1:25.000)

Glavni istraziva¢ / Principal investigator: dr. sc. Vlatko BRCIC

Autori karte / Map authors: dr. sc. Vlatko BRCIC, Ladislav FUCEK, dr. sc. Damir PALENIK, Marko BUDIC,
dr. sc. Tomislav KURECIC, dr. sc. Lara WACHA, dr. sc. Marko SPELIC, dr. sc. lvan MISUR
Recenzenti karte / Map reviewers: dr. sc. Duje SMIRCIC, dr. sc. Uro$ BARUDZIJA, dr. sc. Duje KUKOC

U travnju 2024. godine potpisan je ugovor izmedu Javne usta-
nove Nacionalni park (NP) Brijuni i HGl-ja u sklopu kojeg je u
razdoblju od godinu dana izradena geolo$ka karta spomenutog
podruéja mjerila 1:25.000. Ukupna povrsina NP Brijuni iznosi
33,9 km?, od ¢ega na morski dio otpada 26,5 km? dok povrsina
svih otoka iznosi 7,4 km? DuZina oto¢nih obala je 46,8 km, a du-
Zina morske granice 22,9 km. Na povrsini se mogu pronacdi sti-
jene stratigrafskog raspona od barema (donja kreda) pa sve do
recentnih kvartarnih pojava. Litostratigrafske jedinice, paleoo-
kolisi taloZenja, emerzije, makrofosili, otisci dinosaura, kostane
brece, dominantno plocasti habitus i horizontalna slojevitost
¢ine ovaj poligon vrlo zanimljivim za geolo3ko kartiranje.

Geolosko kartiranje je izvodio niz stru¢njaka Zavoda za
geologiju HGl-ja. U predvidenom razdoblju od 12 mjeseci, na
terenu je odradeno nekoliko desetaka transekata, snimanje
geoloskih stupova, definiranje litostratigrafskih jedinica, izra-
da mikroskopskih preparata te su obavljene brojne mikropa-
leontoloske i petrografske analize. S obzirom na manju povr-
$inu NP Brijuni, karta je izradena u mjerilu 1:25.000. Osim
glavnog prikaza, karta sadrzi mrezu listova, tumac izdvojenih
litostratigrafskih jedinica, tektonsku skicu, dva geoloska pro-
fila, pregledni geoloski stup, prikaz kvartarnih naslaga te gra-
ficke tumace geoloskih, tektonskih, paleontoloskih, petrolos-
kih i litoloskih pojava. Osim financijskog doprinosa, nova
geoloska karta pridonijela je prosirenju tima za geolo$ko kar-
tiranje Zavoda za geologiju HGI-ja, promociji geologije u drus-
tvu, izradi znanstvenih radova tijekom i nakon provedbe pro-
jekta, ali i sadrzaju i ponudi Nacionalnog parka. Karta je
izradena u dvije inacice, standardizirana OGK i prilagodena
OGK za potrebe NP Brijuni.

In April 2024, an agreement was signed between the Public
Institution Brijuni National Park and the HGI-CGS, under which
a geological map of the area at a scale of 1:25,000 was pro-
duced over the course of one year. The total area of Brijuni NP
amounts to 33.9 km? of which the marine area covers 26.5
km?, while the surface area of all the islands is 74 km’. The
length of the island coastlines is 46.8 km, and the length of
the maritime boundary is 22.9 km. At the surface, rocks rang-
ing in age from the Barremian (Lower Cretaceous) to recent
Quaternary deposits can be found. Lithostratigraphic units,
palaeoenvironments, emersion phases, macrofossils, dinosaur
footprints, bone breccias, a predominantly platy habitus, and
horizontal bedding make this area particularly interesting for
geological mapping.

A team of specialists from the Department of Geology at
the HGI-CGS carried out the geological mapping. During the
planned 12-month period of fieldwork, several dozen tran-
sects were completed, geological columns recorded,
lithostratigraphic units defined, microscopic thin sections pre-
pared, and numerous micropalaeontological and petrograph-
ic analyses conducted. Given the relatively small area of Bri-
juni NP, the map was produced at a scale of 1:25,000. In
addition to the main map, it includes a sheet grid, an expla-
nation of the individual lithostratigraphic units, a tectonic
sketch, two geological cross-sections, an overview geological
column, a presentation of Quaternary deposits, and graphic
legends for geological, tectonic, palaeontological, petrologi-
cal, and lithological features. Apart from the financial contri-
bution, the new geological map has helped expand the geo-
logical mapping team of the HGI-CGS's Department of

HRVATSKI GEOLOSKI INSTITUT



Standardizirani list Osnovne geoloske karte Republike Hrvatske Nacionalni
park Brijuni M 1:25.000

Standardised sheet of the Basic Geological Map of the Republic of Croatia, Bri-
juni National Park, scale 1:25,000

CROATIAN GEOLOGICAL SURVEY

Geology, promote geology within society, support the prep-
aration of scientific papers during and after the project, and
enrich the content and offerings of the National Park. The map
was produced in two versions: the standardised Basic geo-
logical map and a version adapted to the needs of the Brijuni
NP.
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Projekti programa Obzor 2020

GSEU: Geological Service for Europe, HORIZON Europe CSA, S. Miko, 2022. - 2027,

https://eurogeosurveys.org/research/gseu/

iNNO SED - Innovative sediment management in the Danube River Basin. HORIZON Europe, D. Ivanisevi¢, 2025.;

https://innosed.eu/about/

Projekti Hrvatske zaklade za znanost

ACCENT - Abrupt climate changes - Evidence from Quaternary
sedimentological sequences in Croatia / Nagle klimatske promje-
ne - Dokazi iz kvartarnih sedimentoloskih zapisa u Hrvatskoj.
HRZZ IP, L. Galovi¢, 2021. - 2025.; http://accent.hgi-cgs.ht/

HyTheC - Multidisciplinarni pristup izradi konceptualnih mode-
la hidrotermalnih sustava / A multidisciplinary approach of
hydrothermal systems conceptual models development. HRZZ
UIP, S. Borovi¢, 2020. - 2025.; https.//hythec.wordpress.com/

NON-POLL - Nepeludni palinomorfii palinofacijes u rekonstruk-
ciji paleookolisa / Non-pollen palynomorphs and palynofaciesin
paleoenvironmental reconstruction. HRZZ IP, K. Bakra¢, 2024. -
2027, https.//www.hgi-cgs.hr/non-poll-nepeludni-palinomorfi-i-pa-
linofacijes-u-rekonstrukciji-paleookolisa/

PYROSKA - Miocenska sin-riftna evolucija Sjevernohrvatskog
bazena (Karpatsko-Panonska regija): “multi-proxy” pristup, kore-
lacija i integriranje sedimentnog i vulkanskog zapisa / Miocene
syn-rift evolution of the North Croatian Basin (Carpathian-Panno-

Bilateralni projekti

GWQualityPath2070 - Utjecaj klimatskih promjena, promjena
koriStenja zemljista i poljoprivredne prakse na pojavu i sudbinu

of climate change, land use and agricultural practice changes

nian Region): a multi-proxy approach, correlation and integration
of sedimentary and volcanic record. HRZZ UIP, M. Brlek, 2019. -
2025, https://pyroska.wordpress.com/

SALTECTA - Solni dijapiri i aktivna tektonika Srednjeg Jadrana /
Salt diapirs and active tectonics in the Central Adriatic. HRZZ IP,
T. Korbar, 2024. - 2027,; https://www.hgi-cgs.hr/saltecta/

Teach-IN - IstraZivanje eocenskih klimatskih promjena Istarskog
bazena Neotetisa / Tracking Eocene climate change in the Istrian
basin (Croatia) of the Neotethys. HRZZ IP, I. Galovi¢, 2025. - 2028,
https://www.hgi-cgs.hr/istrazivanje-eocenskih-klimatskih-promje-
na-istarskog-bazena-neotetisa/

UNLOCK-CAVE - Istrazivanje paleoklimatske varijabilnosti viso-
ke rezolucije pomocu posrednih pokazatelja u sigama iz Nove
Grgosove spilje / Unlocking high-resolution palaeoclimate varia-
bility from Nova Grgosova cave multi-proxy speleothem record.
HRZZ UIP, P. Bajo, 2022. - 2027, https://unlock-cave.hgi-cgs.hi//

on the occurrence and fate of contaminants in the Sava transbo-
undary aquifer. HRZZ IPS, O. Larva, 2025. -2028.,; https.//gwqua-
litypath2070.hgi-cgs.hr/
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Projekti fondova Europske unije

AIMS - Development and testing of a shared, Al-based predicti-
ve model for a coordinated use of big data and for a joint Moni-
toring System of landslides risk in the Adriatic-lonian region. In-
terreg IPA Adrion, I. Bostjanci¢, 2024. - 2027, https://www.hgi-cgs.
hr/development-and-testing-of-a-shared-ai-based-predictive-mo-
del-for-a-coordinated-use-of-big-data-and-for-a-joint-monitoring-
system-of-landslides-risk-in-the-adriatic-ionian-region-aims/
EMODnet Geologija-5 (Il) - The European Marine Observation
and Data network. EU EASME DG MARE, S. Miko, 2023. - 2025.;
https://www.emodnet-geology.eu/

EMODnet Geologija-6 - The European Marine Observation and
Data network. EU EASME DG MARE, O.Hasan, 2025. - 2027, https.//
www.hgi-cgs.hriemodnet-geologija-5-ii/

GeoNetSee - GEOsensor NETworks for real-time monitoring of
unStablE tErrain and artificial structures. Interreg Programme Da-
nube Region, L. Podolszki, 2024. - 2026.; https.//www.hgi-cgs.ht/
an-ai-iot-based-system-of-geosensor-networks-for-real-time-moni-
toring-of-unstable-terrain-and-artificial-structures/

Interni istrazivacki projekti

BAKA - Osnovna hidrogeoloska karta Baranje / Basic hydro-
geological map of Baranja. NextGenerationEU, K. Urumovic¢,
2024. - 2027.

DONA - Dinamika ogolina Istre: od uzorka do sliva / Dynamics
of Istrian badlands: from sample to catchment. NextGeneratio-
nEU, V. Gulam, 2024. - 2027.

GEACAP - Globalni dogadaji u naslagama Jadranske karbo-
natne platforme / Global events in the Adriatic Carbonate Plat-
form deposits. NextGenerationEU, V. Br¢i¢, 2024. - 2027.

GeoDRIFT - Geodinamska evolucija dinaridskih riftnih baze-
na u srednjem trijasu / Geodynamic evolution of the Dinaric rift
basins in the Middle Triassic. NextGenerationEU, D. Kuko¢, 2024.
-2027.

GeoSAVAGE - Geoloska evolucija Zapadnog Savskog bazena
- Starosti i Geodinamika / Geological Evolution of the Western

CROATIAN GEOLOGICAL SURVEY

InnoWATCCH - Innovative Water Retention for Climate Change
Mitigation, Sustainable Agriculture and Flood. Interreg Program
Danube Region, T. Markovi¢, 2025. - 2028,; https./interreg-danu-
be.eu/projects/innowatcch

LADY - A cross-border approach to improve landslide risk asse-
ssment using LiDAR-based landslide inventory. Interreg IPA-CBC,
V. Gulam, 2024. - 2027, https.//www.hgi-cgs.hr/lady/

MicroDrink - Capacity building for management and governan-
ce of MICROplastics in DRINKing water resources of Danube Re-
gion. Interreg Programme Danube Region, J. Luka¢ Reberski, 2024.
- 2026.; https.//www.hgi-cgs.hi/microdrink-capacity-building-for-
management-and-governance-of-microplastics-in-drinking-water-
resources-of-danube-region/

TIMREX-CRM - T-shaped Master for Innovative Mineral Explora-
tion extended towards the CRM Act. European Union and EIT
RawMaterials, N. llijani¢, 2025. - 2027,; https.//www.hgi-cgs.ht/
timrex-crm/

Sava Basin - Ages and Geodynamics. NextGenerationEU, M.
Speli¢, 2024. - 2027.

GORIK - Geoloska evolucija sinorogenetskih i postorogenet-
skih taloznih sustava otoka Raba i Krka / Geological Evolution
of Synorogenic and Postorogenic Depositional Systems of the
Islands of Rab and Krk. NextGenerationEU, K. Petrinjak, 2024.
-2027.

GRGA - Paleookoli$na i paleoklimatska istraZivanja klasti¢nih
i kemogenih sedimenata iz Grgosovih spilja / Paleoenvironmen-
tal and paleoclimatic research on clastic and chemogenic sedi-
ments from Grgos Caves. NextGenerationEU, P. Bajo, 2024. -
2027.

NITROVERT - Ciklus dusika i prihranjivanje podzemne vode
kroz vadoznu zonu u vodonosnicima s meduzrnskom poro-
znosti / Nitrogen cycle and groundwater recharge through va-
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dose zone in aquifers with intergranular porosity. NextGenerati-
onEU, I. Karlovi¢, 2024. - 2026.

NONa - Istrazivanje krskog vodonosnika nizvodno od Oguli-
downstream from Ogulin using emerging contaminants. NextGe-
nerationEU, J. Luka¢ Reberski, 2024. - 2027.

PAPER CLICHE - Reakcija pliocenskog i pleistocenskog okoli-
$a na klimatske promjene / Pliocene and Pleistocene Environmen-
tal Response to Climate Changes. NextGenerationEU, A. Banak,
2024. - 2027.

PAPUKRON - Komplementarna petrokronoloska karakteriza-
cija granita, progresivno metamorfnih stijena i migmatita u
metamorfnom kompleksu Papuka (Slavonske planine, Hrvat-
ska) / Complementary petrochronological characterization of
granites, progressively metamorphic rocks and migmatites in the
Papuk metamorphic complex (Slavonian Mts., Croatia). NextGe-
nerationEU, M. Horvat, 2024. - 2027.

PLATE - Paleolimnologija Hrvatskih krskih jezera: pracenje
promjena okolisa / Paleolimnology of Croatian karst lakes: tra-
cing environmental change). NextGenerationEU, N. llijani¢, 2024.
-2027.

RAMPA - Razvoj miocenskih paleookolisa na prostoru Hrvat-
ske i njihova povezanost s globalnim dogadajima / Deve-

lopment of Miocene paleoenvironments in Croatia and their
connection with global events. NextGenerationEU, V. Hajek-Ta-
desse, 2024. - 2027.

RIM (Rivers Into MAD) - Odredivanje paleookolia rijeka Ja-
drai Cetine tijekom posljednjeg glacijalnog maksimuma / Re-
solving the Jadro and Cetina palaeoriver landscapes during the
Last Glacial Maximum. NextGenerationEU, O. Hasan, 2024. -
2027.

SIS-VIS - Sistematizacija postojecih podataka, finalizacija istra-
Zivanja i izrada Osnovne hidrogeoloske karte otoka Visa / Syste-
matization of existing data and finalization of research for the
basic hydrogeological map of the island of Vis. NextGeneratio-
nEU, S. Borovi¢, 2024. - 2027.

WEGETA - Splet trosenja i vegetacije - koriStenje razlicitih po-
kazatelja za razumijevanje razvoja terestrickih ekosustava u
vremenu globalnih klimatskih promjena / WEathering and VE-
GETAtion intertwined — multi-proxy approach to understand the
fate of terrestrial ecosystems in times of global climate change.
NextGenerationEU, V. Baranyi, 2024. - 2027.

ZG-LAB - Opremanje Laboratorija Zavoda za Geologiju /

Equipment of the Laboratory of the Department of Geology.
NextGenerationEU, A. Grizelj, 2024. - 2027.

Projekti u suradnji s privredom

Analiza uzoraka podzemne i izvorske vode s otoka Visa. Sveucili-
$te u Splitu, Fakultet gradevinarstva, arhitekture i geodezije, S.
Borovi¢, 2025. - 2029.

Definiranje razvodnice Jadranskog i Crnomorskog sliva - trasira-
nja, sjeverni dio, Hrvatske vode. J. Terzi¢, 2025. - 2028.

Definiranje smjernica za razvoj kriterija za odabir lokacije odlaga-
lita radioaktivnog otpada (RAO). Fond za financiranje razgradnje
i zbrinjavanja radioaktivnog otpadaiistroSenoga nukelarnog go-
riva NEK; Zagreb, O. Larva, 2024. - 2025.

Dodatni vodoistrazni radovi za potrebe odredivanja zona sani-
tarne zastite u Korenici - Trasiranje. Hrvatske vode, T. Frangen,
2025. - 2026.

Elaborat zona sanitarne zastite izvorista Ledenik. Gracac vodovod
i odvodnja d.o.0.; Gracac, |. Boljat, 2024. - 2025.

Geomorfoloske karakteristike dna Bacinskih jezera. Hrvatske vo-
de, Zagreb, N. llijani¢, 2025.

Hidrogeoloskai hidroloska istraZivanja Bijele rijeke i Rjecice. Javna
ustanova "Nacionalni park Plitvicka jezera", J. Terzi¢, 2022. - 2025.

Hidrogeoloska istraZivanja krskog vodonosnika zahvacenog za jav-
nuvodoopsrkbu na Dugom otoku (Zmanskom polju) radi usposta-
ve zona sanitarne zastite. Zadarska Zupanija, J. Terzi¢, 2024. - 2026.

Hidrogeoloska istrazivanja na podrucju Koprivnicke Podravine s
ciliem utvrdivanja pojavnosti pesticida u podzemnoj vodi. Hrvat-
ske vode, Z. Brki¢, 2025. - 2026.

Hidrogeoloska istrazivanja na podrucju Spacvanskog bazena -
projekt RETFOR. Hrvatske vode, K. Urumovi¢, 2025. - 2027.
Hidrogeoloska istrazivanja Ravnih kotara i Bukovice sa svrhom
procjene potencijalnosti za navodnjavanje iz podzemnih voda.
Zadarska Zupanija, J. Terzi¢, 2025. - 2026.

Hidrogeolosko misljenje o situaciji u podruéju Zratne luke Ruder
Boskovi¢ s izradom programa za daljnja potrebna istraZivanja.
Zra¢na luka Dubrovnik d.o.o., J. Terzi¢, 2025.

HRVATSKI GEOLOSKI



Hidrogeoloski nadzor nad izvodenjem istraznih busotina - pro-
jekt RETFOR. Hrvatske vode, K. Urumovic, 2025.

IstraZivanje profila morskog dna za potrebe uspostave ekoloski
prihvatljivih sidrista u Parku prirode Telas¢ica. Javna ustanova
,Park prirode Telas¢ica”, Sali, O. Hasan, 2024. - 2025.

Izrada elaborata prijedloga Zona sanitarne zastite vodocrpilista
Drenov Bok. Moslavina d.0.0,, Z. Brki¢, 2025. - 2026.

Izrada geomorfoloske karte zajedno s geomorfoloskom studijom
u obliku tumaca karte s opisanim, izdvojenim pojavama/zonama
za NP Brijuni. V.Brci¢, 2025.

Izrada hidrogeoloskog i inZenjerskogeoloskog misljenja o procje-
ni posljedica uklanjanja odredenih gradevinskih i zastitnih struk-
tura na obalu, obalne objekte te geomorfoloske i hidroloske ka-
rakteristike podrucja na podrucju Vruje kod Piska. POINT-SPLIT
d.o.0, . Boljat, 2025.

Izrada hidroloskog i inZenjersko-geoloskog misljenja (IGM) teme-
lienog na geoloskim kartama, terenskom ocevidu i analizi ostalih
dostupnih podataka za objekte u blizini [Lika-Tumbri/Velesevec
(4437), Konjsko-Lika (4438), Lika-Melina (4439)]. DALEKOVOD-PRO-
JEKT d.o.0. za projektiranje, nadzor, konzulting i inZenjering; Za-
greb, M. Copi¢, 2024. - 2025.

Izrada karte geohazarda podmorja podrugja Zlatnog rata. Op¢i-
na Bol, Bol, O. Hasan, 2025.

Izrada misljenja o procjeni nestabilnih blokova unutar arheolos-
kog lokaliteta "Vela spila”. Op¢ina Vela Luka, D. Navratil, 2025.

Izrada osnovne geoloske karte NP Brijuni u mjerilu 1:25 000, NP
Brijuni. V. Bréi¢, 2024. -2025.

Izrada osnovne geoloske karte Park Sume Marjan u mjerilu 1:5000.
M. Budi¢, 2025.

Izrada Studije za odrZivo gospodarenje mineralnim resursima na
podrugju Varazdinske zupanije. Varazdinska Zupanija (revizija ru-
darsko-geoloske studije Varazdinske zupanije). Varazdin, S. Miko
i N. Gizdavec, 2025.

Kategorizacija terena s obzirom na stabilnost za podrucje Grada
Zagreba. Grad Zagreb, L. Podolszki, 2025. - 2027.

Konzultantske usluge za projekt zastite mora u Rafineriji Nafte
Rijeka. INA - Industrija nafte d.d., J. Terzi¢, 2025. - 2028.

Monitoring razina podzemne vode i interpretacija dinamike pod-
zemne vode na crpilistu Drenov Bok. Vodovod Novska d.o.0.;
Novska, Z. Brki¢, 2024. - 2025.

Paleolimnoloska istrazivanja donjeg toka rijeke Krke od Skradin-
skog buka do Skradina. Javna ustanova ,Nacionalni park Krka",
Sibenik, N. llijani¢, 2025.

CROATIAN GEOLOGICAL

Paleookolidna rekonstrukcija toka rijeke Krke od Roskog slapa do
manastira Krka. Javna ustanova ,Nacionalni park Krka", Sibenik,
N. llijani¢, 2025.

Program istraZivanja, razvoja i uspostave odlagalista radioaktiv-
nog otpada u Republici Hrvatskoj (R&D Program). Fond za finan-
ciranje razgradnje i zbrinjavanja radioaktivnog otpada i istrode-
noga nuklearnog goriva NEK, O. Larva, 2025.

Provedba geoloskih, hidrogeoloskih i inzenjerskogeoloskih istra-
Zivanja za razvoj reverzibilnih hidroelektrana. Suncaniizvor d.o.o.,
J. Terzi¢, 2025.

Radovi revitalizacije Austrijskog bunara. Vodovod i odvodnja oto-
ka Visa d.0.0; Komiza. S. Borovic, 2024. - 2025.

Rendgenska difrakciona semikvantitativna ispitivanja crvenih
karstnih boksita iz leZiSta Podplaninik, rudno tijelo 3, Niksi¢ka zu-
pa (Crna Gora). Zavod za geoloska istrazivanja — Podgorica, Geo-
loski zavod Crne Gore, Podgorica, Crna Gora, N. llijani¢, 2025.

Unapredenje metodologije i kriterija za ocjenu koli¢inskog i ke-
mijskog stanja geotermalnih i mineralnih voda, te daljnje unap-
redenje prijedloga monitoringa za geotermalne i mineralne vode.
Hrvatske vode; Zagreb. T. Markovi¢. 2024. - 2025.

Usluga geoloskog sondiranja dna nautickih sidrista Paklenih oto-
ka za pilot podrucje ekoloske mreze. Natura 2000 HR3000095,
Pakleni otoci, B. Kordi¢, 2025.

Usluga hidrogeoloskih istraZivanja na podrucju otoka Bisevo. Hr-
vatska. Geopark Viski arhipelag, S. Borovi¢, 2025.

Usluga izrade Studije podloznosti na klizanje na prostoru Krapin-
sko-zagorske zupanije. Zavod za prostorno uredenje Krapinsko-
zagorske zupanije. Krapina, V. Gulam, 2024. - 2025.

Usluga simultanog trasiranja s tri trasera podrucja Ucke. Liburnij-
ske vode d.0.0,; I¢i¢i, T. Frangen, 2024. - 2025.

Uspostava i provedba monitoringa stanja zaslanjenosti voda u
podrudju delte Neretve - projekt SWAMrisk. HIGRA d.o.o, T. Mar-
kovi¢, 2025. - 2026.

Uzorkovanje sedimenta za HAZU (Zavod za paleontologiju i ge-
ologiju kvartara) na lokaciji Spila nad procjepom u NP Mljet. NP
Mljet, K. Bakrac, 2025.

Vodoistrazni radovi na aktivnim kaptazama. Vodoopskrba i od-
vodnja d.o.0., K. Urumovic, 2024. - 2026.

PROJECTS

ANNUAL REPORT 2025

-
=y



Odabrani projekti fondova
Europske unije

Seleeteiinnojectsaiuner
hyatiefkupopeaniunion







=
Ll
-
x
Ll
-
(=]
o
-
=
<<
o
[--]
<
[=]
(=]

2 GODISNJE IZVJESCE 2025.

EMODnet geologija & & EMODnet yeologija 6
EMODnet Geology & & EMODnet Geology 6

Glavni istrazivac / Principal investigator: dr. s¢. 0zren HASAN

Suradnici / Collaborators; dr. sc. Dea BRUNOVIC, dr. sc. Slobodan MIKO, dr. sc. Nikolina ILIJANIC,
dr. sc. Natalia SMRKULJ, Martina SPARICA MIKO, Ana Maria HESKI, Filip SEGOVIC
Autori teksta / Text author: dr. sc. Slobodan MIKO, dr. sc. Ozren HASAN

Projekt EMODnet Geologija 5 zavrsio je
krajem rujna 2025. godine. U okviru pro-
jekta do sada je objavljeno 26 milijuna km?
novih ili aZuriranih prostornih skupova po-
dataka. Dodatno, inventar ukljuuje oko 2
milijuna km linijskih podataka i oko 18.000
podatkovnih tocaka. Skupovi podataka uklju¢uju parametre
kao $to su otpornost i ranjivost obale, ponasanje obale, podlo-
ge morskog dna, geologija morskog dna, (morske) geoloske
dogadaje i vjerojatnosti, morske mineralne sirovine i potopljene
krajolike. Takoder, dostupni su i azurirani metapodatci za buso-
tine, uzorke i geofiziku.

Najnovija faza projekta, pod nazivom EMODnet Geology 6,
zapocela je u rujnu 2025. godine i trajat ¢e dvije godine. Dok ¢e
se rezultati istraZivanja iz prethodnih iteracija nastaviti aZurirati
u EMODnet 6, bit ¢e dodani i novi podatci o busotinama i uzor-
cima sedimenata, podatci seizmickih istraZivanja, sadrzaj organ-
skog ugljika u sedimentima, flora i fauna na potopljenom kra-
joliku, geotehnicki podatci, mjerenja ugljika-14 te podatci iz
istrazivanja visesnopnim dubinomjerom, koristeci interaktivne
karte i alate.

Najnoviji uskladeni skupovi podataka dostupni su na EMOD-
net portalu (https://emodnet.ec.europa.eu/geoviewer/).

Logo projekta
Project logo

The EMODnet Geology project concluded
at the end of September 2025. During this
phase, 26 million km? of new or updated
spatial datasets were released. In addition,
the inventory included ~2 million km of lin-
ear data and ~18,000 data points. The data-
sets cover a wide range of parameters, including coastal resil-
ience and vulnerability, coastal behaviour, seabed substrates,
seafloor geology, (marine) geological events and probabilities,
marine minerals and submerged landscapes. Updated meta-
data for boreholes, samples and geophysical data are also avail-
able.

The latest phase, EMODnet Geology 6, commenced in Sep-
tember 2025 and will run for two years. While products from
previous phases will continue to be updated within EMODnet
VI, new products will also be introduced. These include bore-
hole and grab sample data, seismic survey data, sediment or-
ganic carbon content, flora and fauna associated with sub-
merged landscapes, geotechnical data, radiocarbon (carbon-14)
measurements and multi-beam survey data, all accessible
through interactive maps and tools.

The most recent harmonised datasets are available via the
EMODnet portal: https://emodnet.ec.europa.eu/geoviewery.
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GEOLAB, NP00.C3.2.R2-12.04.0001, NextGenerationEU:
Obnova infrastrukture i nabava instrumenata u Hrvatskom
geoloskom institutu — yeoznanstveni lahoratoniji
Infrastructure renovation and procurement of
instruments at HGI-GGS — geoscientific laboratories

Projektni tim / Project team: ravnateljica dr. sc. Stasa BOROVIC, pomocnik ravnateljice dr. sc. Duje KUKOG

i voditeljica projekta dr. sc. Marija HORVAT

Savjetodavni odbor projekta / Project advisory board: dr. sc. Petra BAJO, dr. sc. Maja BRISKI, Ana CAIC JANKOVIC,

dr. sc. Tihomir FRANGEN, dr. sc. Nikola GIZDAVEC, dr. sc. Vlatko GULAM, dr. sc. Nikolina ILIJANIC, dr. sc. Ozren HASAN,
Ana-Maria HESKI, dr. sc. Branko KORDIC, dr. sc. lvan KOSOVIC, dr. sc. Tamara MARKOVIC, dr. sc. Slobodan MIKO,

dr. sc. lvan MISUR, Ivan SOKAC, mr. sc. Martina SPARICA MIKO, dr. sc. Marko SPELIC, dr. sc. Lara WACHA i Tanja ZEBIC

Autorica teksta / Text author: dr. sc. Marija HORVAT

HGI je 24.6.2025. godine potpisao ugovor o dodjeli bespovrat-
nih sredstava u vrijednosti 7.408.540,66 eura za realizaciju pro-
jekta GEOLAB (NPOO.C3.2-12.4.0001). Projekt je odobren za fi-
nanciranje od strane Europske Unije u okviru Poziva na
dodjelu bespovratnih sredstava (referentni broj: C3.2.R2-12.04),
NextGenerationEU 2021.- 2026. Tijelo nadlezno za komponen-
tu C3.2 “Podizanje istrazivackog i inovacijskog kapaciteta” je
MZOM RH. Razdoblje provedbe projekta je do 30. lipnja 2026.
godine. Projektom GEOLAB se preureduju prostorije postojece
zgrade HGl-ja te se nabavlja nova oprema na kojoj ce se pro-
voditi znanstvena istraZivanja usmjerena ka postizanju znan-
stvene izvrsnosti i pruZanju potpore gospodarstvu.
Instrumenti, oprema i softveri koji se nabavljaju projektom
su: (i) multikolektorski maseni spektrometar s induktivno spre-
gnutom plazmom, nebulizatorom i autouzorkivacem; (i) sustav
za lasersku ablaciju i maseni spektrometar s induktivno spre-
gnutom plazmom i automatskim uzorkivacem; (iii) maseni spek-
trometri izotopnih omjera s tri periferne jedinice za mjerenja
omjera C, O, N u krutim uzorcima i vodi; (iv) pretrazni elektron-
ski mikroskop s detektorima za sekundarne i povratno-raspr-
ene elektrone, za elementnu analizu i katodnu luminiscenciju
s naparivalicom C+Au; (v) instrumenti za datiranje luminiscen-

CROATIAN GEOLOGICAL SURVEY

On 24 June 2025, HGI-CGS signed a grant agreement worth
€7408,540.66 for the implementation of the GEOLAB project
(NRRP(C3.2-12.04.0001). The project was approved for funding
by the European Union under the Call for Grant Applications
(reference number: C3.2.R2-12.04) within the NextGenerationEU
2021-2026 framework. The competent authority for Compo-
nent C3.2, Raising Research and Innovation Capacity, is the Min-
istry of Science, Education and Youth of the Republic of Croa-
tia. The project implementation period runs until 30 June 2026.
The GEOLAB project involves the renovation of the existing
HGI-CGS premises and the procurement of new equipment
to support scientific research aimed at achieving scientific ex-
cellence and strengthening economic development.

The instruments, equipment and software to be procured
under the project include (i) a multi-collector inductively cou-
pled plasma mass spectrometer (MGICP-MS) with nebuliser
and autosampler; (ii) a laser ablation (LA) system coupled with
inductively coupled plasma mass spectrometer and autosam-
pler; (i) isotope ratio mass spectrometers (IRMS) with three
distinct peripheral units, providing a comprehensive platform
for analysing carbon, oxygen and nitrogen isotopes in solid
samples and water; (iv) a scanning electron microscope (SEM)

=]
Ll
Ll
==
-
>
(--]
(=]
Ll
(=]
=
=
[T5
(7]
[
(]
Ll
-
(=}
o
o
(=]
Ll
-
(]
Ll
—
Ll
(7]

ANNUAL REPORT 2025

P
o



=
Ll
-
x
Ll
]
(=]
o
-
=
<<
o
[--]
<
[=]
(=]

3 GODISNJE 1ZVJESCE 2025.

Nacrt projekta novih geoznanstvenih laboratorija u HGI-ju
Design plan of the new geoscience laboratories at HGI-CGS

cijom (TL/OSL i IRSL/OSL) i pratec¢a oprema; (vi) GAMA spektro-
metar; (vii) opticki mikroskop s polariziranom i reflektiranom
svjetloscu i opticki mikroskop s moguénoséu "fission track"
analize i digitalnom kamerom; (viii) rendgenska cijev, set pro-
gramskih paketa i nadogradnja baze podataka za rendgensku
difrakcijsku analizu (XRD) ; (ix) uredaj za pripremu uzoraka fu-
zijom za spektrometar masa s induktivno spregnutom plaz-
mom; (x) oprema za karotazu; (xi) nadogradnja opreme za ma-
gnetoteluriku i audiomagnetoteluriku; (xii) nadogradnja
opreme za elektri¢nu tomografiju; (xiii) nadogradnja opreme
za plitku refrakcijsku seizmiku; (xiv) georadar (GPR) oprema za

equipped with secondary electron and backscattered electron
(BSE) detectors, energy-dispersive X-ray spectroscopy (EDS) for
elemental analysis and cathodoluminescence (CL), together
with a carbon/gold (C + Au) evaporator; (v) luminescence dat-
ing instruments (TL/OSL and IRSL/OSL) with associated equip-
ment; (vi) a gamma spectrometer; (vii) optical microscopes for
polarised and reflected light, including a system for fission track
analysis equipped with a digital camera; (viii) an X-ray tube,
along with software packages and database uopdates for X-
ray diffraction analysis (XRD); (ix) a fusion sample preparation
device for inductively coupled plasma mass spectrometer; (x)
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snimanje; (xv) GNSS/TS terestricki sustav za pracenje povrsin-
skih deformacija; (xvi) geoloski strukturni dubinomjer - spar-
ker; (xvii) VNIR hiperspektralna kamera; (xviii) terenski fluori-
metri; (xix) instrument za mjerenje TOC i TN u vodi; (xx)
analiticka vaga s ionizatorskim modulom i mikrovaga 6. deci-
mala; (xxi) softveri za interpretaciju geoloskih i geofizickih po-
dataka (RadEX PRO softver, softver za analiziranje karotaznih
podataka dubokih busotina, ENVI PRO softver za integriranu
obradu, klasifikaciju i interpretaciju satelitskih, zra¢nih i tere-
strickih snimaka prikupljenih pasivnim i aktivnim senzorima
(multispektralne, hiperspektralne i radarske snimke), softver za
prikaz i analizu velikih koli¢ina podataka dobivenih daljinskim
istrazivanjima, MoveTM (Core) softver, SOCET GXP extreme sof-
tver) i (xxii) nadogradnja informaticke opreme servera, pohra-
ne, mreznih dijelova, WiFi i Firewall-a).

U prostore laboratorija ugraduje se filterska ventilacija gri-
janja, hladenja i ventilacije za koristenje u prostorima "Cistih
soba" s postizanjem uvjeta prema normi ISO 14644-1:2015, mi-
nimalno klasa 7 (Laboratorij 1) te ISO 14644-1:2015, minimalno
klase 6 (Laboratorij 2). Laboratorij 2 za pripremu uzoraka biti
¢e opremljen s tri metal-free ultraciste radne stanice.

CROATIAN GEOLOGICAL

borehole logging equipment; (xi) magnetotelluric and audio-
magnetotelluric equipment upgrade; (xii) ERT equipment up-
grade; (xiii) shallow seismic refraction equipment upgrade; (xiv)
ground-penetrating radar (GPRY); (xv) a GNSS/total station sys-
tem for terrestrial surface deformation monitoring; (xvi) a sub-
bottom profiler (sparker); (xvii) a VNIR hyperspectral camera;
(xviii) field fluorimeters; (xix) TOC and TN analysers for water;
(xx) an analytical balance with an ioniser module and a micro-
analytical balance with sixth-decimal readability; (xxi) software
for the interpretation of geological and geophysical data (Ra-
dEX PRO software, software for analysing deep well logging
data, ENVI PRO software for integrated processing, classifica-
tion and interpretation of satellite, aerial and terrestrial images
collected by passive and active sensors (multispectral, hyper-
spectral and radar images), software for displaying and analys-
ing large amounts of data obtained from remote sensing,
MoveTM (Core) software, SOCET GXP extreme software) and
(xxii) upgrading of CGS's T equipment of servers, storage, net-
work components, WiFi and Firewall).

Filtered ventilation systems for heating, cooling and air han-
dling have been installed in the laboratory areas designated
as clean rooms, in accordance with 1SO 14644-1:2015 standards,
minimum Class 7 (Laboratory 1) and minimum Class 6 (Labo-
ratory 2). Laboratory 2, intended for sample preparation, will
be equipped with three metal-free ultraclean workstations.
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InnoWATGGH — Innovative Water Retention for Glimate
Change Mitigation, Sustainable Agriculture and Flood

Protection

Glavna istraZivacica / Principal investigator: dr. sc. Tamara MARKOVIC
Suradnici / Collaborators: lvana BENCIC, dr. sc. Igor KARLOVIG, dr. sc. Nikolina ILIJANIC, Martina SPARICA MIKO,

Natasa POMPER
Autorica teksta / Text authors: dr. sc. Tamara MARKOVIC

Projekt InnoWATCCH (Innovative Water Retention for Climate
Change Mitigation, Sustainable Agriculture and Flood Protec-
tion) zapoceo je u travnju 2025. godine u okviru drugog poziva
Interreg programa transnacionalne suradnje dunavske regije.
Usmjeren je na rjeSavanje rastucih izazova povezanih s nestasi-
com i narusavanjem kakvoce vode, zastitom od poplava te odr-
Zivim upravljanjem vodnim resursima, pri ¢emu se posebna
pozornost posvecuije srednjoj Europi te srednjem i donjem toku
Dunava i Save.

Klju¢ne aktivnosti uklju¢uju unaprjedenje razumijevanja
odnosa podzemnih i povrsinskih voda, razvoj zajednicke me-
todologije za odredivanje prioritetnih podru¢ja i primjenu me-
toda inducirane infiltracije i obnavljanja vodonosnika (MAR).
Uspostavlja se integrirani sustav pracenja te priprema metodo-
loskog prirucnika i zajednicki akcijski plan za primjenu MAR teh-
nologije, dok se kroz pilot-testiranja i prekograni¢nu suradnju
jacaju institucionalni kapaciteti. Projekt aktivno ukljucuje dio-
nike i javnost, poti¢uci podizanje svijesti o klimatskim i okolis-
nim pritiscima.

Na ovaj nacin InnoWATCCH doprinosi jacanju otpornosti
dunavske regije, promice inovativne pristupe u o¢uvanju vod-
nih resursa te podupire dugoro¢no odrzivo upravljanje vodama
na medunarodnoj razini. Projekt provodi konzorcij s vodec¢im
partnerom General Directorate of Water Management (Madar-
ska), uz sudjelovanije vi$e znan-
stvenih i struénih institucija, uk-
ljucujuci HGI, ¢iji tim predvodi
T. Markovi¢. Projekt traje od
1.4.2025. do 31.3.2028. godine,
s ukupnim budzetom od
2.014.105,00€, od ¢ega Interreg
sufinancira 80%.

Rijeka Sava - pilot podrugje (foto: T. MARKOVIC)

The InnoWATCCH (Innovative Water Retention for Climate Change
Mitigation, Sustainable Agriculture and Flood Protection) project
was launched in April 2025 as part of the second call of the In-
terreg Transnational Cooperation Programme for the Danube
Region. It addresses the growing challenges related to water
scarcity, deterioration of water quality, flood protection and the
sustainable management of water resources, with particular fo-
cus on Central Europe and the middle and lower reaches of the
Danube and Sava Rivers.

Key activities include the understanding of groundwater-
surface water interactions, developing a joint methodology for
identifying priority areas, and applying methods of induced bank
filtration and Managed Aquifer Recharge (MAR). An integrated
monitoring system is being established, alongside the prepara-
tion of a methodological manual and a joint action plan for the
implementation of MAR technology. Institutional capacity is be-
ing strengthened through pilot testing and cross-border coop-
eration. The project also actively involves stakeholders and the
public, raising awareness of climatic and environmental pressures.

In this way, InnoWATCCH contributes to strengthening the re-
silience of the Danube Region, promotes innovative approaches
to water resource management and supports long-term sustain-
able water governance at the international level. The project is
implemented by a consortium led by the General Directorate of
Water Management (Hungary), with
the participation of several scien-
tific and professional institutions, in-
cluding HGI-CGS, whose team is led
by T. Markovi¢. The project runs
from 1 April 2025 to 31 March 2028,
with a total budget of €2,014,105.00,
of which 80% is co-financed by In-

GODISNJE I1ZVJESCE 2025.

Sava River — pilot area (photo: T. MARKOVIC) terreg.
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TIMREX-GRM: T-shaped Master for Innovative Mineral
Exploration extended towards the CRM Act

Glavna istrazivacica / Principal investigator: dr. sc. Nikolina ILIJANIG
Suradnici / Collaborators: dr. sc. Slobodan MIKO, dr. sc. Nikola GIZDAVEC, Erli KOVACEVIC GALOVIC

Autorica teksta / Text author: dr. sc. Nikolina ILIJANIG

HGI sudjeluje u ulozi projektnog
partnera na projektu TIMREX-
CRM koji financiran putem EIT RM
programa KAVA 12. Projekt je po-
¢eo 2025. godine te Ce trajati do
2027. godine. TIMREX-CRM ¢e na-
staviti i dodatno poboljsati prethodni projekt TIMREX u sklopu
magistarskih studija za istrazivanje mineralnih resursa, fokusi-
ranog na ucinkovitu provedbu EU CRM Uredbe o upravljanju
kriticnim mineralnim sirovinama. Projektom TIMREX-CRM us-
postavljena je suradnja izmedu Cetiri sveucilista s magistarskim
programima i sedam neakademskih partnera, pod vodstvom
RGNF-a SveuciliSta u Zagrebu. Projekt je usredotocen na razvoj
kurikuluma, prosirenje terenskog rada i pokretanje aktivnosti
start-up-ova. HGI ¢e imati savjetodavnu ulogu u nekoliko za-
dataka vezanih za poboljsanje programa magistarskog studija
geologije na RGNF-u, sudjelovanje u programima stru¢ne prak-
se (dva do tri studenta godisnje) kroz povezani projekt RIS In-
ternship te sudjelovanje unutar redovne nastave na RGNF-u.
Na nastavi Ce se prezentirati istrazivanja mineralnih sirovina
primjenom metoda daljinskih istrazivanja, uklju¢ujuéi satelitske
snimke i snimke bespilotnim letjelicama. Takoder, jedan od za-
dataka projekta je i razvoj studentskog centra za terenska istra-
Zivanja i provedbu terenskih vjezbi u Hrvatskoj na podrugjima
nekadasnjih rudnika metala (Rude kod Samobora i na Medved-
nici). Sudjelovanje istrazivackih instituta u razvoju nastavnog
plana i programa, predlaganju diplomskih radova i nadzoru
studentskih istraZivanja doprinijet ¢e ostvarenju glavnih poka-
zatelja uspjeSnosti projekta.

CROATIAN GEOLOGICAL SURVEY

Logo projekta
Project logo

HGI-CGS participates as a project
partner in the TIMREX-CRM proj-
ect, funded through the EIT RM
programme KAVA 12. The project
commenced in 2025 and will run
until 2027 TIMREX-CRM builds on
and further develops the previous TIMREX project within the
framework of master’s studies in mineral resources research,
with a focus on the effective implementation of the EU CRM
Regulation (European Critical Raw Materials Act). The TIMREX-
CRM project brings together four universities offering master’s
programmes and seven non-academic partners, under the
coordination of the Faculty of Mining, Geology and Petroleum
Engineering (RGNF), University of Zagreb. The project focuses
on curriculum development, the expansion of field-based train-
ing and the initiation of start-up activities. HGI-CGS will have
an advisory role in several tasks related to the enhancement
of the master’s programme in geology at RGNF, including par-
ticipation in professional internship schemes (two to three stu-
dents per year) through the associated RIS Internship project,
as well as involvement in teaching within regular RGNF cours-
es. Instructional activities will include the application of remote
sensing methods in mineral resources research, using satellite
and drone imagery. In addition, one of the project tasks is the
development of a student field research centre and the imple-
mentation of field exercises in Croatia, in areas of former met-
al mining activity, including Rude near Samobor and Medved-
nica. The involvement of research institutes in curriculum
development, master’s thesis proposals and student supervi-
sion will contribute to the achievement of the project’s key
performance indicators and overall success.
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Izvor Korita - Cicarija (foto: I. KARLOVIC)
Spring Korita - Cicarija (photo: |. KARLOVIC)
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GWQualityPath2070: Utjecaj promjene kiime, koristenja
zemljista i poljoprivredne prakse na pojavu i ponasanje
zagadivala u savskom preliogranicnom vodonosniku

Impact of climate change, land use and agricultural practice
changes on the occurrence and fate of contaminants in the

Sava transhoundary aquifer

Voditelj projekta / Project manager: dr. sc. Ozren LARVA

Suradnice / Collaborators: dr. sc. Zeljka BRKIC, Rahela SANJEK

Autor teksta / Text author: dr. sc. Ozren LARVA

Projektom GWQualityPath2070, financiranim od strane HRZZ-
a u razdoblju od 2025. do 2028. godine, nastojat Ce se pove-
porijekla u prekograni¢nom savskom vodonosniku od Krskog
do Zagreba. Provest e se terenska istraZivanja, uzorkovanje
podzemnih voda, interpretacija laboratorijskih analiza te nu-
mericko modeliranje. Kabinetski rad ukljucivat e interpreta-

The GWQualityPath2070 project, funded by the HRZZ for the
period 2025-2028, aims to enhance understanding of the fate
of agricultural pollutants in the transboundary Sava aquifer
system extending from Krsko to Zagreb. The research com-
bines field investigations, groundwater sampling, interpreta-
tion of laboratory analyses and numerical modelling. Office-
based work includes the interpretation of existing

Uzorkovanje podzemnih voda (foto: O. LARVA)
Groundwater sampling (photo: O. LARVA)
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ciju postojecih podataka o kakvo¢i podzemnih voda te rezul-
tata ispitivanja procjedivanja u lizimetrima, procjene starosti
podzemnih voda i provedenih analiza utjecaja razlicitih sce-
narija klimatskih promjena i poljoprivrednih praksi primjenom
modela teCenja podzemne vode i transporta otopljenih tvari.
IstraZivanja e ukljucivati i provedbu procjene nesigurnosti
rezultata modeliranja. Klimatski scenariji bit ¢e implementira-
ni u numeric¢ke modele radi utvrdivanja dugorocnih trendova
koncentracija dusikovih spojeva u podzemnim vodama.
Glavni ciljevi projekta su: (i) identifikacija glavnih izvora
nitrata i pesticida u podzemnim vodama; (i) utvrdivanje mje-
ra za preokret trenda onecis¢enja podzemne vode iz poljopri-
vrednih izvora te razvoj metodologije za ocjenu provedenih
mjera; (iii) unaprjedenje postoje¢eg modela prihranjivanja
podzemnih voda; (iv) procjena opterec¢enja podzemnih voda
dusikom i pesticidima s poljoprivrednih povrsina te razvoja
koncentracija nitrata u podzemnim vodama; (v) procjena utje-
caja koristenja zemljista i klimatskih promjena na dinamiku i
kakvocu podzemnih voda te (vi) identifikacija klju¢nih izvora
nesigurnosti u procjeni utjecaja klimatskih promjena.

CROATIAN GEOLOGICAL SURVEY

groundwater contamination datasets, results from lysimeter
leaching experiments, groundwater age assessments and the
analysis of different climate change scenarios and agricultur-
al practices using groundwater flow and solute transport mod-
els. The uncertainty of model outputs will also be assessed.
Climate scenarios will be incorporated into numerical models
to identify long-term trends in nitrogen species concentra-
tions in groundwater under changing climatic conditions.

The main objectives of the project are (i) identification of
the principal sources of nitrate and pesticides in groundwater,
(ii) identification of measures to reverse the trend of agricul-
tural groundwater pollution and development of a method-
ology for evaluating their effectiveness, (iii) improvement of
existing groundwater recharge models, (iv) estimation of ni-
trogen and pesticide loads from agricultural land and model-
ling of nitrate evolution in groundwater, (v) assessment of land
use and climate change impacts on groundwater dynamics
and quality, and (vi) identification of key sources of uncertain-
ty in assessing climate change impacts.
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AGCENT: Nagie kiimatske promjene — Dokazi iz kvartarnih
sedimentoloSkih zapisa u Hrvatskoj

Glavna istrazivacica / Principal investigator: dr. sc. Lidija GALOVIC

Suradnici / Collaborators; dr. sc. Ajka SORSA, dr. sc. Jasmina MARTINCEVIC LAZAR

Autorica teksta / Text author: dr. sc. Lidija GALOVIG

U okviru istrazivackog projekta ACCENT
financiranog od strane HRZZ-a u razdo-
blju od 2021. do 2025. godine, temeljnim
i interdisciplinarnim pristupom istraziva-
nju naglih klimatskih promjena dobiveni
su vrijedni podatcii dinamika tih promje-

Logo projekta
Project logo

Within the framework of the ACCENT re-
search project funded by the HRZZ for the
period 2021-2025, a comprehensive and
interdisciplinary approach to the study of
abrupt climate change has provided valu-
able data on the dynamics of these chang-

na. Interpretacija tih podataka osnova su za usporedbu pale-  es. The interpretation of these data serves as a foundation for
oklimatskih promjena s recentnim te za predvidanje njihove  comparing palaeoclimatic changes with recent observations and
dinamike u buduénosti, kako bi se olak3ala prilagodba ¢ovje-  for forecasting their future development. This research aims to
¢anstva na promjene koje ¢e utjecati na sve sastavnice Zivota  support societal adaptation to changes that will affect all com-
na Zemlji. ponents of life on Earth.

GODISNJE I1ZVJESCE 2025.

(a) Istrazivana sekvenca u Privlaci s (b) pukotinama od isuivanja. Dréka noza duga je 10 cm (foto: L. GALOVIC)
(a) Investigated sequence in Privlaka with (b) desiccation cracks. The knife handle is 10 cm long (photo: L. GALOVIC)
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Specifi¢na geoloska, pedoloska, geomorfoloska i klimatska
raznolikost Hrvatske omogucila je proucavanje paralelnog ra-
zvoja naglih klimatskih promjena tijekom kasnog pleistocena i
holocena u visokoj rezoluciji. Cetiri podrugja istrazivanja (Bara-
nja, Burdevac, Privlaka, Vrgoracko polje), medusobno udaljena
svega oko 300 km, obuhvacaju razli¢ite geoloske i okolisne uv-
jete: praporno/paleotlo sekvence i dine u panonskom podruc-
ju (kontinentalna klima) te fluvioglacijalne sedimente i krske
jezerske sedimente u dinarskom podruéju (mediteranska klima).

Ovim istraZivanjem unaprijedeno je razumijevanje o pro-
stornom opsegu i razlikama izmedu paleoklimatskih promjena
u panonskom i dinarskom podrugju. Time je dobiven uvid u to
kako su se klimatske promjene ocitovale na medusobno uda-
lienim eolskim-fluvioglacijalnim-jezerskim facijesima u jugoi-
sto¢noj Europi, a dobiveni rezultati usporedeni su s naglim kli-
matskim promjenama u europskom pojasu pijeska te
korelirani s klimatskim zapisima iz Jadranskog mora.

Objavljeni rezultati istraZivanja dostupni su mreznoj strani-
ci projekta: https://www.croris.hr/projekti/projekt/6291.

Terenska istrazivanja u pjeskokopu Draganci (foto: L. GALOVIC)
Field research in the Draganci sand pit (photo: L. GALOVIC)

CROATIAN GEOLOGICAL SURVEY

The specific geological, pedological, geomorphological and
climatic diversity of Croatia has enabled the study of the parallel
development of abrupt climate changes during the Late Pleisto-
cene and Holocene at high resolution. The four study areas (Baran-
ja, Purdevac, Priviaka and Vrgoracko polje field), located within
~300 km of each other, encompass contrasting geological and
environmental settings: loess—palaeosol sequences and dune
systems in the Pannonian region (continental climate), alongside
fluvioglacial sediments and lacustrine karst sediments in the Di-
naric region (Mediterranean climate).

This research has improved the understanding of the spatial
extent and variability of palaeoclimatic changes between the
Pannonian and Dinaric regions. It has provided insight into how
climate change was expressed in distant aeolian, fluvioglacial and
lacustrine facies in southeastern Europe, with results compared
to abrupt climate changes recorded in the European sand belt
and correlated with climate archives from the Adriatic Sea.

Published research outputs are available on the project web-
site: https://www.croris.hr/projekti/projekt/6291.
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HyTheG: Multidisciplinarni pristup izradi konceptualnih
modela hidrotermainih sustava

Glavna istrazivacica / Principal investigator: dr. sc. Stasa BOROVIC

Suradnici / Collaborators: dr. sc. Maja BRISKI, dr. sc. Mauro CACACE, dr. sc. Tihomir FRANGEN, dr. sc. Duygu KIYAN,
dr. sc. lvan KOSOVIC, dr. sc. Bojan MATOS, Morena MILEUSNIC, Katarina MISIC, dr. sc. Ivica PAVICIC,
dr. sc. Mirja PAVIC, dr. sc. Marco POLA, dr. sc. Kosta URUMOVIC

Autorica teksta / Text author: dr. sc. Stasa BOROVIC
MreZna stranica / Web site: hythec.wordpress.com

Uspostavni istrazivacki projekt HyTheC trajao je od veljace
2020. do svibnja 2025. godine. Cilj projekta bio je uspostaviti
multidisciplinarnu istraZivacku skupinu u HGI-ju koja ¢e dopri-
nijeti odrzivom razvoju hidrotermalnih resursa u RH. Za uprav-
ljanje resursom na odrziv nacin, potrebno je cjelovito razumi-
jevanje hidrotermalnog sustava koji uklju¢uje podru¢je
napajanja, geotermalni vodonosnik i prirodno termalno izvo-
riste.

Projekt HyTheC primijenio je multidisciplinarni pristup
(strukturno-geoloska, hidrogeoloska, geotermalna, hidroge-
okemijska, geofizicka i daljinska istraZivanja) s ciljem predla-
ganja konceptualnog modela sustava, 3D geoloske rekonstruk-
cije istrazivanog podrucja, provodenja hidrogeoloske i
termalne parametrizacije glavnih hidrostratigrafskih jedinica
te provedbe numerickih simulacija funkcioniranja sustava u
prirodnim uvjetima i s razli¢itim scenarijima crpljenja. Meto-
dologija je testirana na tri pokusna podruéja u RH (Daruvarski
hidrotermalni sustav te hidrotermalni sustavi Hrvatskoga za-
gorja i Topuskog).

Na temelju istraZivanja provedenih u sklopu projekta izra-
dena su dva diplomska rada i dvije doktorske disertacije, pu-
blicirano je sedam izvornih znanstvenih radova, a istrazivanja
su predstavljena stru¢noj i znanstvenoj javnosti na 20 skupo-
va (medunarodnih i nacionalnih s medunarodnim sudjelova-
njem) kroz 27 priopcenja. Rezultati projekta prezentirani su i
brojnim dionicima raznolikih profila kroz tri projektne radio-
nice. Osim toga, rezultati istraZivanja sumirani su u dvojezi¢noj

The installation research project HyTheC was carried out from
February 2020 to May 2025. The project aimed to establish a
multidisciplinary research group at HGI-CGS to contribute to
the sustainable development of hydrothermal resources in the
Republic of Croatia. Sustainable resource management requires
a comprehensive understanding of hydrothermal systems, in-
cluding recharge areas, geothermal aquifers and natural ther-
mal springs.

The HyTheC project applied a multidisciplinary approach,
encompassing structural geological, hydrogeological, geother-
mal, hydrogeochemical, geophysical and remote sensing in-
vestigations, with the aim of developing a conceptual model
of the system. This included 3D geological reconstruction of
the study areas, hydrogeological and thermal parameterisa-
tion of the main hydrostratigraphic units, and numerical simu-
lations of system behaviour under both natural conditions and
various extraction scenarios. The methodology was tested in
three pilot areas in Croatia: the Daruvar, Hrvatsko Zagorje and
Topusko hydrothermal systems.

Based on the research conducted within the project, two
master's theses and two doctoral dissertations were complet-
ed. Seven original scientific papers were published, and the
results were presented to the scientific and professional com-
munity at 20 conferences (international and national with in-
ternational participation), through 27 presentations. Project
findings were also disseminated to stakeholders through three
project workshops. In addition, the results were synthesised in

HRVATSKI GEOLOSKI INSTITUT


https://hythec.wordpress.com/

Shematski prikaz istrazivanja provedenih u trima pokusnim podrucjima
Schematic representation of research conducted in the three pilot areas

publikaciji Smjernice za istraZivanje hidrotermalnih sustava u
razlomljenim karbonatnim stijenama. Sve su publikacije objav-
liene u otvorenom pristupu te su, kao i snimke radionica, do-
stupne za preuzimanje na mreznoj stranici projekta.

CROATIAN GEOLOGICAL SURVEY

a bilingual publication entitled Guidelines for the Investigation
of Hydrothermal Systems in Fractured Carbonate Rocks. All pub-
lications were made available in open-access format and, to-
gether with recordings of the workshops, can be downloaded
from the project website.

Naslovnica sumarne dvojezi¢ne publikacije
Cover of the summary bilingual publication
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Non-Poll: nepeludni palinomorfi i palinofacijes u

rekonstrukeiji paleookolisa

Glavna istrazivacica / Principal investigator: dr. sc. Koraljka BAKRAC

Suradnici / Collaborators: lvona BANICEK, dr. sc. Anita GRIZELJ, dr. sc. Danijel IVANISEVIC, dr. sc. Jan HINKELMAN
Vanjski suradnici / External collaborators: dr. sc. Ankica OROS SRSEN, doc. dr. sc. Dario HRUSEVAR, prof. dr. sc. BoZzena
MITIC, izv. prof. dr. sc. Zdravka HINCAK DARIS, dr. sc. Danijela ROKSANDIC VUKADIN, dr. sc. Dinko RADIC,

Luka BAKRAG
Autorica teksta / Text author: dr. sc. Koraljka BAKRAC

U prosincu 2024. godine zapoceo je trogodisnji
istrazivacki HRZZ projekt Non-Poll, koji okuplja
strucnjake iz vise znanstvenih podrugja.

U svijetu, pa tako i u Hrvatskoj, postoji veliki
interes za rekonstrukciju paleookolisa i paleokli-
me kroz proucavanje paleovegetacije. U nedo-
statku sporomorfi, analiza palinofacijesa i nepe-
ludnih palinomorfi (NPP) moze dati vazne
tragove za rekonstrukciju paleookolia. Primje-
njivost NPP-a i palinofacijesa u rekonstrukciji pa-
leookolisa testirat ¢e se na dva pilot podrucja, ukljucujudi Spilju
Vela spila iznad Vele Luke (Korcula) i arheolosko nalaziste Vu-
¢edol. Projekt je interdisciplinaran, sudjeluju geolozi, biolozi,
arheolozi i fizicar koji ¢e razli¢itim pristupima pomodi u analizi
okolisnih procesa. Posebna pozornost posvetit ¢e se tafonom-
skim procesima i podrijetlu recentne kontaminacije koja moze
promijeniti palinofacijesne obrasce i dovesti do pogresnih za-
klju¢aka u rekonstrukciji okolisa. Glavni ciljevi projekta su izra-
da GIS baze nepeludnih palinomorfa s novoprikupljenim po-
datcima i postoje¢im podatcima iz literature te doprinos
svjetskoj online bazi dodavanjem rezultata provedenih istra-
Zivanja. Kao krajnji rezultat projekta planiran je atlas NPP-ova
na teritoriju Hrvatske.

Ishodi projekta mogu doprinijeti i prirodnim i humanistic¢-
kim znanostima (arheologiji) te poboljsati znanje o promjena-
ma u okolisu koje su se dogodile u proslosti i interakcijama ¢o-
vjeka i prirode.

Logo projekta
Project logo

In December 2024, the three-year HRZZ research
project Non-Poll commenced, bringing togeth-
er experts from multiple scientific disciplines.
There is strong global, including Croatia, in-
terest in reconstructing palaeoenvironments
and palaeoclimates through the study of pal-
aeovegetation. In the absence of sporomorphs,
the analysis of palynofacies and non-pollen pa-
lynomorphs (NPP) can provide important in-
sights for palaeoenvironmental reconstruction.
The applicability of NPPs and palynofacies in reconstructing
past environments will be tested in two pilot areas: the Vela
Spila cave above Vela Luka (island of Kor¢ula) and the archae-
ological site of Vu¢edol. The project is interdisciplinary, involv-
ing geologists, biologists, archaeologists and a physicist, ap-
plying complementary approaches to the analysis of
environmental processes. Special attention is given to tapho-
nomic processes and to sources of recent contamination that
may alter palynofacies patterns and lead to erroneous inter-
pretations in environmental reconstruction. The main objec-
tives of the project are the creation of a GIS database of NPP,
integrating newly collected data with existing literature data,
and contributing to the global online database through the
inclusion of research results. The final output of the project is
planned to be an atlas of NPPs for the territory of Croatia.
The project outcomes are expected to contribute to both
the natural sciences and the humanities (particularly archae-
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Vise o projektu se moze doznati na mreznoj stranici: https:/  ology), improving knowledge of past environmental changes
sites.google.com/view/non-poll/home. and human-environment interactions.
More information about the project is available at: https://
sites.google.com/view/non-poll/home.
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Atlas nepeludnih palinomorfa (NPP atlas je interaktivna karta koju je izradio D. IVANISEVIC unutar QGIS-a, a sadrzi podatke o razli¢itim NPP-ovima s podru¢ja
Hrvatske. Ove podatke prikupili su K. BAKRAC i J. HINKELMAN iz relevantne literature i arhivske grade)

Atlas of Non-Pollen Palynomorphs (The NPP Atlas is an interactive map, created by D. IVANISEVIC within QGIS, containing data on diverse NPPs from the territory of
Croatia. This data was collected by K. BAKRAC and J. Hinkelman from relevant literature and archived materials)
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PYROSKA: Miocenska sin-riftna evolucija Sjevernohrvatskog
hazena (Karpatsko-Panonska regija): “multi-proxy” pristup,
korelacija i integriranje sedimentnoy i vulkanskoy zapisa

Glavni istrazivac / Principal investigator: dr. sc. Mihovil BRLEK

Suradnici / Collaborators: dr. sc. Nina TRINAJSTIC, dr. sc. lvan MISUR, dr. sc. Vlatko BRCIC, Monika MILOSEVIC, dr. sc.
Viktoria BARANYI, dr. sc. Duje KUKOG, dr. sc. Sanja SUICA, dr. sc. Julie BELO, dr. sc. Simon TAPSTER,

dr. sc. Sean GAYNOR
Autor teksta / Text author: dr. sc. Mihovil BRLEK

U okviru uspostavnog istrazivackog projekta PYROSKA finan-
ciranog od strane HRZZ-a u razdoblju od 2019. do 2025. godi-
ne, istrazivane su paleogenske i neogenske vulkanoklasticne,
rezidualne i sedimentne naslage na podru¢ju Sjevernohrvat-
skog bazena, bazena Hrvatskog zagorja te Vanjskih Dinarida s
ciliem dobivanja novih informacija o evoluciji Karpatsko-Pa-
nonske regije, Dinarida te SrediSnjeg Paratetisa. Primjena inte-
griranog metodoloskog pristupa, uklju¢ujuci vulkanologiju,
sedimentologiju, petrologiju, petrokronologiju cirkona, kemij-
ske i izotopne analize vulkanskog stakla te biostratigrafiju, zna-
¢ajno je unaprijedila prijaSnje spoznaje o vulkanskoj povijesti
izvorisnog podrugja. Time su dobivene dodatne informacije o
frekvenciji, rasprostiranju, velicini, tefrostratigrafiji i petroge-
nezi silicijskog vulkanizma Karpatsko-Panonske regije tijekom
donjeg i srednjeg miocena, kao i 0 mehanizmima taloZenja
vulkanoklasti¢nih naslaga, vremenu evolucije bazena te pro-
mjena taloznih okolisa. Takoder, istraZivanja su pruzila uvid u
medudjelovanje regionalnog silicijskog vulkanizma prostora
Alpsko-mediteranske regije, intenzivnog kemijskog trosenja,
pretaloZavanja i evolucije bazena pri nastanku rezidualnih na-
slaga Vanjskih Dinarida tijekom paleogena i neogena. U okviru
projekta izradena je jedna doktorska disertacija te je dosad
objavljeno devet izvornih znanstvenih radova publiciranih u
renomiranim znanstvenim ¢asopisima, a planira se objavljiva-
nje jos triju znanstvenih radova.

Within the framework of the PYROSKA installation research project,
funded by the HRZZ between 2019 and 2025, Palaesogene and
Neogene volcaniclastic, residual and sedimentary deposits in the
North Croatian Basin, the Croatian Zagorje Basin and the Outer Di-
narides were investigated with the aim of obtaining new insights
into the evolution of the Carpathian—Pannonian region, the Dinar-
ides and the Central Paratethys. The application of an integrated
methodological approach, including volcanology, sedimentology,
petrology, zircon petrochronology, chemical and isotopic analyses
of volcanic glass and biostratigraphy, significantly improved exist-
ing knowledge of the volcanic history of the source areas.

This work provided additional information on the frequency,
distribution, magnitude, tephrostratigraphy and petrogenesis of
silicic volcanism in the Carpathian-Pannonian region during the
Lower and Middle Miocene, as well as on the mechanisms of dep-
osition of volcaniclastic deposits, the timing of basin evolution and
changes in depositional environments. The research also offered
new insight into the interaction between regional silicic volcanism
in the Alpine-Mediterranean region, intense chemical weathering,
redeposition processes and basin evolution during the formation
of residual deposits in the Outer Dinarides during the Palaeogene
and Neogene. Within the project, one doctoral dissertation was
completed, and nine original scientific papers have been published
in peer-reviewed scientific journals to date, with a further three
manuscripts planned for publication.

HRVATSKI GEOLOSKI INSTITUT



S lijeve strane, izdanci masivnih ignimbrita na podru¢ju Kalnika nastalih prilikom erupcije Kalnik (prije ~18.1 milijuna godina) i Eger (prije ~17.3 milijuna go-
dina) s izvoristem na podrucju Karpatsko-panonske regije. Desno, tefrostratigrafska rekonstrukcija erupcije Eger (~17.3 milijuna godina), Ostoros (~17.3 mil-

ijuna godina), Mang6 (~17.1 milijuna godina) te Bogacs (~17 milijuna godina) Karpatsko-panonske regije

On the left: outcrops of massive ignimbrites in the Kalnik Mt. area formed during the Kalnik (~18.1 million years ago) and Eger (~17.3 million years ago) eruptions,
sourced from the Carpathian-Pannonian region. On the right: tephrostratigraphic reconstruction of the Eger (~17.3 million years ago), Ostoros (~17.3 million years
ago), Mangé (~17.1 million years ago) and Bogdcs (~17 million years ago) eruptions within the Carpathian-Pannonian region

CROATIAN GEOLOGICAL SURVEY

S lijeve strane, izdanci rezidualnih naslaga
Vanjskih Dinarida Sinjskog bazena (Crveni
Klanac i KBXH), kojima u krovini dolaze mi-
ocenske jezerske naslage i breco-
konglomerati. Desno, prikazinicijalnih eHf
vrijednosti cirkona paleogenske i neogen-
ske starosti rezidualnih naslaga Vanjskih
Dinarida. Vidljivo je preklapanje eHft i sta-
rosti rezidualnih cirkona miocenske sta-
rosti s cirkonima iz erupcijskih produkata
Karpatsko-panonske regije

On the left: outcrops of residual deposits of
the Outer Dinarides in the Sinj basin (Crveni
Klanac and KBXH), overlain by Miocene la-
custrine deposits and breccia-conglomer-
ates. On the right: a diagram showing initial
eHf zircon values and Palaeogene-Neogene
zircon ages from the residual deposits of the
Outer Dinarides. An overlap between eHft
values and the ages of Miocene residual zir-
cons with zircons derived from eruptive
products of the Carpathian-Pannonian re-
gion is evident
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SALTECTA: solni dijapiri i aktivna tektonika srednjey Jadrana

Glavni istraZivaC / Principal investigator: dr. sc. Tvrtko KORBAR
Suradnici / Collaborators: dr. sc. Tiago ALVES, dr. sc. Dea BRUNOVIC, Marko BUDIC, dr. sc. Ana KAMENSKI,
prof. dr. sc. Snjezana MARKUSIC, dr. sc. Chahreddine NEJI, dr. sc. Damir PALENIK, dr. sc. David RUKAVINA,

dr. sc. Lara WACHA

Autor teksta / Text author: dr. sc. Tvrtko KORBAR

Projekt financira HRZZ i traje tri godine (2025. -
2027.), a tijekom 2025. godine ostvareni su svi
planirani rezultati. Odrzan je kick-off sastanak,
provedena su sva terenska istraZivanja i odlasci
uinozemstvo te je napravljenai odrZzavana mrez-
na stranica projekta (https://sites.google.com/
view/hrzz-saltecta’home).

Od Agencije za ugljikovodike (AZU) dobive-

ni su svi planirani budotinski i podatci 2D seizmike te su kreira-
ni Petrel i MOVE projekti na kojima je zapoceta obrada i inter-
pretacija. Visi asistent C. Neji ukljucio se u projekt u rujnu 2025.
godine. Iskartirani su plici seizmicki horizonti ¢itavog istraZiva-

Logo projekta
Project logo

Terenska istrazivanja na Brusniku (u pozadini Vis i Bisevo) (foto: T. KORBAR)

Field research on Brusnik Island (Vis and Bisevo Islands in the background) (photo: T. KORBAR)

The project is funded by the HRZZ and runs for
three years (2025-2027). All planned results for
the first year were achieved. A kick-off meeting
was held, all field campaigns and research visits
abroad were completed, and the project web-
site was established and maintained (https:/
sites.google.com/view/hrzz-saltecta’home).
All planned well and 2D seismic data were

obtained from the Croatian Hydrocarbon Agency (AZU), ena-
bling the creation of Petrel and MOVE project workflows, on
which processing and interpretation have commenced. Post-
doc researcher C. Neji joined the project in September 2025.

HRVATSKI GEOLOSKI INSTITUT



nog podru¢ja srednjeg Jadrana, ¢ime su ujedno definirane sol-
ne strukture u razini iskartiranih horizonata te neotektonski
rasjedi uz koje su vezane plitke pojave soli. Realiziran je radni
posjet 3D Labu Sveucilista u Cardiffu. Uzorkovane su sve povr-
Sinske (Palagruza i Komiza) i busotinske (Vlasta-1) pojave eva-
porita te su napravljeni i analizirani preparati. Uzorkovan je ko-
luvij na Palagruzi, marinski karbonati na Brusniku te eolski
pijesak na BiSevu, a napravljene su i temeljne analize s ciljem
daljnje obrade u inozemnim laboratorijima. Prikupljeni su po-
datci o strukturno-geoloskim parametrima najvaznijih rasjeda
na Visu i Palagruzi radi definiranja njihove kinematike. Defini-
rano je podrucje obuhvata seizmoloskih podataka i katalog
svih potresnih dogadaja na istrazivanom podrud¢ju.

Shallow seismic horizons across the entire investigated area of
the central Adriatic were mapped, allowing the definition of
salt structures at the level of the mapped horizons and the as-
sociated neotectonic faults controlling shallow salt occurrenc-
es. A working visit to the 3D Laboratory at Cardiff University
was also completed. All surface (PalagruZa and Komiza Islands)
and borehole (Vlasta-1) evaporite occurrences were sampled,
and thin sections were prepared and analysed. In addition, col-
luvial deposits on Palagruza Island, marine carbonates on Brus-
nik Island and aeolian sands on Bisevo Island were sampled,
with basic analyses carried out in preparation for further pro-
cessing in international laboratories. Structural geological data
from the most important faults on Vis and Palagruza Islands
were collected to determine their kinematics. The spatial cov-
erage of seismological data was defined, and a catalogue of
all earthquake events in the study area was compiled.

Pregledni prikaz preliminarno interpretiranih 2D seizmickih profila na podru¢ju Jabuka-Vis u programu MOVE (autor: C. NEJI)
Overview of the preliminary interpreted 2D seismic profiles in the Jabuka-Vis area within the MOVE programme (author: C. NEJI).
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Voditelj projekta / Project manager: dr. sc. Vlatko BRGIC

Autori karte / Map authors: dr. sc. Vlatko BRCIC, Ladislav FUCEK, Marko BUDIC, dr. sc. lvan MISUR, dr. sc. Marko
SPELIC, dr. sc. Damir PALENIK, dr. sc. Kresimir PETRINJAK, dr. sc. Lara WACHA, dr. sc. Tomislav KURECIC,
dr. sc. Matija VUKOVSKI, Nikola BELIC, Radovan FILJAK, dr. sc. Ana KAMENSKI

Suradnici na karti / Map collaborators: dr. sc. Nina TRINAJSTIC, dr. sc. Duje KUKOC, Pavle FERIC, Nina HECEJ,

Ivona BANICEK, dr. sc. Danijel IVANISEVIC

Polozaj i distribucija speleoobjekata / Location and distribution of speleological objects: dr. sc. lvan MISUR, dr. sc. Tomislav

KURECIC, Marko BUDIC

Hidrogeolo$ka karta / Hydrogeological map: dr. sc. Josip TERZIC, dr. sc. lvana BOLJAT, dr. sc. Tihomir FRANGEN,

dr. sc. Hrvoje MEASKI

Poligoni sedrenih barijera i sipara / Tufa barrier and scree polygons: dr. sc. Neven BOCIC, dr. sc. Nenad BUZJAK
Recenzenti karte / Map reviewers: Anonimni recenzent, dr. sc. Marijan KOVACIC, dr. sc. Duje SMIRCIC

Autori Tumaga / Authors of the explanatory notes: dr. sc. Vlatko BRCIC, dr. sc. Marko SPELIC, Ladislav FUCEK, dr. sc. Ivan
MISUR, Marko BUDICG, dr. sc. Tomislav KURECIC, dr. sc. Lara WACHA, dr. sc. Duje KUKOG, dr. sc. Damir PALENIK,
dr. sc. Josip TERZIC, dr. sc. Drazen NAVRATIL, dr. sc. Nina TRINAJSTIC, dr. sc. Tihomir FRANGEN,

dr. sc. KreSimir PETRINJAK, Radovan FILJAK, dr. sc. Ivana BOLJAT, dr. sc. Hrvoje MEASKI, dr. sc. Neven BOCIC,
dr. sc. Nenad BUZJAK

Recenzenti tumaca / Explanatory notes reviewers: Anonimni recenzent, dr. sc. Marijan KOVACIC, dr. sc. Matija VUKOVSKI

Autor teksta / Text author: dr. sc. Vlatko BRCIG

U rujnu 2021. godine potpisan je ugovor izmedu javne usta-
nove Nacionalni park Plitvicka jezera (JU NP PJ) i HGI-ja za Ce-
tverogodisnje razdoblje u sklopu kojeg je izradena geoloska
karta spomenutog podrucja M 1:50.000 s pripadajuéim tuma-
¢em. Povrsina Nacionalnog parka iznosi gotovo 300 km? a na
povrsini se mogu pronadi stijene stratigrafskog raspona od
gornjeg trijasa pa sve do recentnih sedrenih pojava. Veliki broj
litostratigrafskih jedinica, intenzivna tektonika, kanjoni, jezera,
polja, proplanci, planinska podru¢ja, praSume s vrtacama, broj-
ni speleoobjekti i djelomi¢na prekrivenost naslaga ovaj poli-
gon ¢ine zahtjevnim i kompleksnim za geolosko kartiranje.
Geolosko kartiranje je obavio cijeli niz stru¢njaka HGI-ja s pre-
ko 150 transekata, Cetiri geoloska stupa/profila, 24 litostrati-

In September 2021, an agreement was signed between the
public institution Plitvice Lakes National Park and HGI-CGS for
a four-year period, within which a geological map of the area
at a scale of 1:50,000 was produced, together with its accom-
panying explanatory notes. The National Park covers an area of
almost 300 km?, within which rocks ranging in age from the
Upper Triassic to recent tufa formations are present. A large
number of lithostratigraphic units, intense tectonic deforma-
tion, canyons, lakes, karst poljes, clearings, mountainous terrain,
primeval forests with sinkholes, numerous speleological fea-
tures and partial sediment cover make this area both demand-
ing and complex for geological mapping. Mapping was carried
out by a broad team of experts from the HGI-CGS, involving

HRVATSKI GEOLOSKI



Standardizirani list Osnovne geoloske karte Republike Hrvatske NP Plitvicka jezera M 1:50.000
Standardised sheet of the Basic Geological Map of the Republic of Croatia, Plitvice Lakes National Park, scale 1:50,000

grafske jedinice, vise od 300 mikroskopskih preparata s mikro-
paleontoloskim i petrografskim analizama, itd. Osim glavnog
prikaza, karta sadrzi mrezu listova, tumac izdvojenih litostra-
tigrafskih jedinica, tektonsku skicu, tri geoloska profila, pre-
gledni geoloski stup, prikaz kvartarnih naslaga te graficke tu-
mace geoloskih, tektonskih, paleontoloskih, petroloskih i
litoloskih pojava. Osim financijskog doprinosa, nova geoloska
karta pridonijela je prosirenju tima za geolosko kartiranje Za-
voda za geologiju HGI-ja, promociji geologije u drustvu, izra-
di znanstvenih radova tijekom i nakon provedbe projekta, ali

CROATIAN GEOLOGICAL SURVEY

more than 150 transects, four geological columns/profiles, 24
lithostratigraphic units, and the preparation of over 300 thin
sections with micropalaeontological and petrographic analy-
ses. The resulting map (Fig. 1) includes, in addition to the main
geological representation, a sheet grid, explanatory notes for
selected lithostratigraphic units, a tectonic sketch, three geo-
logical profiles, a synoptic geological column, an overview of
Quaternary deposits, and graphical legends covering geologic,
tectonic, palaeontological, petrological and lithological features.
Beyond its financial importance, the project contributed to the
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i sadrzaju i ponudi Nacionalnog parka.
Tumac Osnovne geoloske karte NP Pli-
tvicka jezera (izdavac HGI) izraden je tije-
kom 2025. godine, a na 89 stranica opisan
je geografski pregled, pregled dosadas-
njihistrazivanja, opisane su litostratigraf-
ske jedinice i nekonformitetima ograni-
Cene i genetski kvartarne jedinice te
tektogeneza, geoloska grada Sireg pod-
rucja, hidrogeologija, geoloski hazardi i
na kraju speleoloski objekti spomenutog
podrudja. Karta je izradena u dvije inaci-
ce, standardizirana OGK i prilagodena
OGK za potrebe JU NP PJ s dodatnim sa-
drzajem.

expansion of the geological mapping team
within the HGI-CGS Department of Geology,
the promotion of geology in society, the pro-
duction of scientific publications during and
after the project, and the enrichment of the
geological content and interpretative offer of
the National Park. The Explanatory Notes to the
Basic Geological Map of Plitvice Lakes National
Park (published by HGI-CGS) were completed
in 2025. Across 89 pages, they provide a geo-
graphical overview, a synthesis of previous re-
search, descriptions of lithostratigraphic units
and unconformity-bounded and genetically
defined Quaternary units, tectogenesis, geo-
logical structure of the wider area, hydrogeol-

Naslovnica Tumaca OGK NP Plitvicka jezera (autor: V. BRCIC)  0gy, geological hazards, and speleological features. The map

Cover page of the Explanatory Notes to the Basic Geological - was produced in two versions: the standardised Basic Geolog-
Map of Plitvice Lakes National Park (author: V. BRCIC)

ical Map and an adapted version prepared for the needs of the
Plitvice Lakes National Park Public Institution, including addi-
tional thematic content.

g
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B

E Prilagodeni list Osnovne geoloske karte NP Plitvicka jezera M 1:50.000 s dodatnim sadrzajima (distribucija speleoobjekata i hidrogeoloska karta)

E Adapted sheet of the Basic Geological Map of Plitvice Lakes National Park, scale 1:50,000, with additional content (distribution of speleological features and
5 hydrogeological map)
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HidrogeoloSka i geofizicka istrazivanja za izradu prijedioga zona
sanitarne zastite vodocrpilista Veliko i Malo jezero na Dugom otoku

Vloditelj projekta / Project manager: dr. sc. Josip TERZIC

Suradnici / Collaborators: dr. sc. lvana BOLJAT, Hrvoje BURIC, dr. sc. lvan KOSOVIC, Nedeljko STANIC

Autor teksta / Text author: dr. sc. Josip TERZIC

Dijelovi Dugog otoka koriste pitku podzemnu vodu iz vlastitih
otockih krskih vodonosnika koji su smjesteni u slijevnom po-
drugju Velikog i Malog jezera (Zmanska polja) te u podruéju
Bozave. Zmanski vodonosnici zahvaceni su kopanim zdencima
u poljima. Rije¢ je o krskim vodonosnicima ispod kvartarnih
taloga polja, podloznih prodorima mora u vodonosnike.
Stru¢njaci HGI-ja u viSe su navrata istrazivali ta dva krska
vodonosnika i sudjelovali u njihovoj konstrukciji, pokusnim
crpljenjima i hidrogeoloskim kartiranjima dijelova terena. Bu-
ducdi da za vodoopskrbne objekte Zmanskog polja nije izraden

Some parts of Dugi Otok Island are supplied with potable
groundwater from local karst aquifers situated within the
catchment areas of Veliko and Malo Jezero (Zman poljes), as
well as in the Bozava area. The Zman aquifers are tapped via
hand-dug wells within the poljes. These are karst aquifers de-
veloped beneath poljes filled with Quaternary deposits, and
they are particularly susceptible to seawater intrusion.
Experts from HGI-CGS have investigated these two karst
aquifers on several occasions and have participated in the
construction, pumping tests, and hydrogeological mapping

Malo jezero tijekom visokih razina podzemnih i povriinskih voda u ozujku 2026. godine (foto: J. TERZIC)
Malo Jezero during high groundwater and surface water levels in March 2026 (photo: J. TERZIC)

CROATIAN GEOLOGICAL SURVEY
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elaborat zona sanitarne zastite, potrebno je provesti dodatna
istraZivanja, Cije su najvaZnije sastavnice reambulacije posto-
jecihiizrada novih hidrogeoloskih zemljovida, pracenje hidro-
kemijskog sastava podzemnih voda s naglaskom na intruzije
morske vode u vodonosnik (zaslanjenje podzemne vode), geo-
elektricno-tomografsko profiliranje, odabir lokacije za trasira-
nje podzemnih tokova te provedba samog trasiranja i u ko-
nacnici izrada elaborata o zonama sanitarne zastite prema
vazecoj regulativi. Projekt je s investitorom, Zadarskom Zupa-
nijom, dogovoren u trajanju od dvije godine, a proteZe se od
2024. do 2026. godine.

Zbog nepovoljnih hidroloskih prilika trasiranje podzemnih
tokova jo$ nije izradeno, no ocekuje se izvedba tijekom pro-
lje¢a 2026. godine. Najvedi dio detaljnog kartiranja i geofizi¢-
kih istrazivanja ve¢ je proveden te se ocekuje izrada elaborata
u predvidenom roku, tijekom ljeta 2026. godine.

of parts of the area. As a sanitary protection zone study has
not yet been prepared for the abstraction sites in the Zman
polje, additional investigations are required. The most impor-
tant components include the revision of existing hydrogeo-
logical maps and the preparation of new ones, monitoring of
groundwater hydrochemical composition with a focus on
seawater intrusion (groundwater salinisation), ERT profiling,
selection of a suitable tracer test location, implementation of
a tracer experiment and ultimately preparation of a sanitary
protection zone report in accordance with current regulations.

The project has been contracted with the investor, Zadar
County, for a two-year period (2024-2026).

Due to unfavourable hydrological conditions, the ground-
water tracer experiment has not yet been carried out; how-
ever, it is expected to be undertaken in spring 2026. Most de-
tailed mapping and geophysical investigations have already
been completed, and preparation of the final report is planned
within the scheduled timeframe, in summer 2026.

GODISNJE I1ZVJESCE 2025.
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Istrazivanje profila morskoy tna za potrehe uspostave ekoloski
prilivatljivih sidriSta u Parku prirode TelaSéica

Glavni istraZiva¢ / Principal investigator: dr. s¢. 0zren HASAN

Suradnici / Collaborators: dr. sc. Dea BRUNOVIC, Filip SEGOVIC, dr. sc. Natalia SMRKULJ, dr. sc. Slobodan MIKO,

Ana-Maria HESKI, dr. sc. Nikolina ILIJANIC
Autor teksta / Text author; dr. sc. 0zren HASAN

Za potrebe uspostave ekoloski prihvatljivih sidrista, poc¢etkom
travnja 2025. godine provedena su geoloska istrazivanja pod-
morja na podrucju Parka prirode (PP) Telas¢ica. Pri terenskom
istrazivanju koristene su akusti¢ne geofizicke metode poput
geoloskog i viesnopnog dubinomjera te su izmjerena svojstva
morske vode upotrebom CTD sonde. IstraZivanja su provede-
na na 14 istraznih poligona.

Prikupljeni su batimetrijski podatci visoke razlucivosti, cime
je dobiven uvid u morfologiju morskog dna te je napravljena

CROATIAN GEOLOGICAL SURVEY

For the purpose of establishing environmentally friendly an-
chorages, geological surveys of the seabed in the Telas¢ica
Nature Park area were conducted in early April 2025. The field
survey employed acoustic geophysical methods, including a
sub-bottom profiler and multi-beam sonar. In addition, seawa-
ter properties were measured using a CTD probe. The surveys
were carried out at 14 investigation sites.

High-resolution bathymetric data were collected, provid-
ing insight into seabed morphology and enabling the creation

Primjer profila snimljenog geoloskim dubinomjerom na podru¢ju
PP Telas¢ica (autor: O. HASAN)

Example of a profile recorded with a sub-bottom profiler in the area of
the Telas¢ica NP (author: O. HASAN)
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(7]
-
(]
wl
-
(=}
oc
o
-
=
(]
oc
wl
=
=
(=}
o
(=]
wl
-
(]
wl
—
[TT}
(7]




=
[=]
(=]
w
o
=
e
[
w
=
=
(=]
<z
oc
=
w
—J
(=
>
]
-
(=]
e
o
=
<<
[~
o
<z
(=]
o

karta dubina za svaku lokaciju. Na temelju signala povratnog
rasprienja i laboratorijske analize uzoraka sedimenata dobiven
je uvid u distribuciju sedimenata na morskom dnu. Geoloskim
dubinomjerom dobiveni su podatci o potpovrsini, odnosno
debljini istaloZenih sedimenata na svakoj lokaciji. Uzorci priku-
pljeni grabilom bili su nuzni za validaciju podataka prikupljenih
akusti¢nim metodama. Na sedimentima uzorkovanim grabilom
izradene su granulometrijske analize. Prikupljeni podatci su u
konacnici integrirani u GIS projekt.

Provedeno istrazivanje je omogucilo evaluaciju prethodno
definiranih podrugja za uspostavu ekoloski prihvatljivih sidrista
na prostoru PP Telas¢ica, pri ¢emu je ugradeno geotehnicko
sidro za sidreni sustav plutaca do dubine od 2,10 m. Nadalje,
svi podatci dobiveni provedenim istraZivanjem omogucili su
dobivanje informacija o debljini sedimenata te je na svakoj lo-
kaciji odredena dubina do &vrste stijene u podlozi.

Karta dubina snimljena visesnopnim dubinomjerom
na podru¢ju PP Telad¢ica, s naznacenim poligonom
predvidenim za istraZivanje (autor: O. HASAN)

Depth map recorded with a multi-beam sonar in the
Telas¢ica Nature Park, with the polygon planned for explo-
ration indicated (author: O. HASAN)

of depth maps for each location. Based on backscatter signals
and laboratory analysis of sediment samples, information on
seabed sediment distribution was obtained. Data on subsur-
face conditions, including sediment thickness at each site, were
derived using the sub-bottom profiler. Grab samples were col-
lected to validate the results obtained from acoustic methods,
and granulometric analyses were performed on the sampled
sediments. All collected data were ultimately integrated into a
GIS database.

The conducted research enabled the evaluation of previ-
ously defined areas for the establishment of environmentally
friendly anchorages within Telas¢ica Nature Park, where a
ground anchor for the buoy system was installed at a depth
of 210 m. In addition, the integrated dataset provided reliable
information on sediment thickness, allowing the determina-
tion of the depth to solid bedrock at each investigated loca-
tion.

GODISNJE I1ZVJESCE 2025.
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Geoznanstveni sat
Geoscience hour

Autori teksta / Text authors: dr. sc. Marco POLA, dr. sc. Lara WACHA, dr. sc. Ozren HASAN

U 2025. godini u sklopu Geoznanstvenog sata odrzano je 13 pre-
davanja. Vecinu predavanja odrzali su znanstvenici HGI-ja, dok
su tri predavanja odrzali gosti i suradnici na projektima (Natasa
Ravbar, Donat Petricioli i Urs Klotzli). | ove godine teme predava-
nja bile su raznolike i multidisciplinarne, sto je vidljivo iz naslova
predavanja prikazanih u tablici. Osim mladih istraZivaca koji su
prikazali rezultate svojih aktualnih i doktorskih istraZivanja, odr-
Zanasuipredavanja s temama iz internih istrazivackih projekata.

Predavanja i dalje biljeZe izvrsnu posje¢enost, uz konstruk-
tivne rasprave.

Datum/Date Predavac/Lecturer Ustanova/Affiliation

15.1.2025  Petra Hus Hrvatski geoloski institut / Croatian
Geological Survey

29.1.2025  Natasa Ravbar Institut za istrazivanje krsa / Karst
Research Institute, Postojna, Slovenia

26.2.2025  lgor Karlovi¢ Hrvatski geoloski institut / Croatian
Geological Survey

19.3.2025  Jan Hinkelman Hrvatski geoloski institut / Croatian
Geological Survey

2.4.2025 Marko Copic Hrvatski geoloski institut / Croatian
Geological Survey

2342025 Donat Petricioli D.LLV., d.o.0,, Sali

21.5.2025  Ivan Sokac Hrvatski geoloski institut / Croatian
Geological Survey

4.6.2025 Nikola Beli¢ Hrvatski geoloski institut / Croatian
Geological Survey

10.9.2025  Ivona Banicek Hrvatski geoloski institut / Croatian

Geological Survey

In 2025, Geoscience Hour hosted 13 lectures. Most were deliv-
ered by scientists from HGI-CGS. Three lectures were given by
invited guests and project collaborators: Natasa Ravbar, Donat
Petricioli and Urs Klotzli. The lecture topics were diverse and
multidisciplinary, as reflected in the programme. In addition to
early-career researchers presenting results from their ongoing
and doctoral research, lectures also addressed topics from cur-
rent internal projects.

Attendance remained consistently high throughout the
year, and discussions continued to be constructive and scien-
tifically engaging.

Naslov/Title

Planktonic and Benthic Foraminiferal Assemblages as Proxies for Late
Pleistocene and Holocene Oceanographic Changes in the Adriatic Sea

Comprehensive Monitoring of Groundwater Recharge in Karst
Characterizing aquifer heterogeneity in alluvial aquifers

Odabrane filogenetske karakteristike novih Zohara iz krednog burmita
Selected phylogenetic characteristics of new cockroaches from
Cretaceous Burmite

Uloga inzenjerskogeoloskih istrazivanja pri izgradnji energetskih
objekata / The role of engineering geological investigations in the
construction of energy facilities

Morsko jezero Zmajevo oko kod Rogoznice-rezultati trideset dvije
godine istrazivackih ronjenja / The marine lake “Dragon’s Eye” near
Rogoznica-results of thirty-two years of research diving

Kiberneticka sigurnost u geoloskim istrazivanjima: Zastita podataka u
digitalnom dobu / Cybersecurity in geological research: Data protection
in the digital age

Seizmoloska mjerenja u svrhu procjene lokalnih uvjeta tla u Zagrebu
i Petrinji / Seismological measurements for assessing local ground
conditions in Zagreb and Petrinja

Desifriranje holocenskih okolisnih i antropogenih utjecaja na
Kornatskim otocima pomoc¢u multi-proxy analize sedimentne jezgre /
Deciphering Holocene environmental and anthropogenic impacts on the
Kornati Islands using multi-proxy sediment core analysis

HRVATSKI GEOLOSKI INSTITUT



Datum/Date Predavac/Lecturer Ustanova/Affiliation Naslov/Title
8.10.2025  Erli Kovacevic¢ Hrvatski geoloski institut / Croatian UNFC: standardizacija i upravljanje mineralnim resursima / UNFC:
Galovi¢ Geological Survey Standardization and management of mineral resources
22.10.2025 Ivan Kosovi¢ Hrvatski geoloski institut / Croatian ~ Primjena geofizi¢kih mjerenja u istrazivanju geotermalnih sustava:

Geological Survey

5.11.2025  Marko Speli¢ Hrvatski geoloski institut / Croatian
Geological Survey

17.11.2025  Urs Klotzli Sveuciliste u Be¢u / University of
Vienna, Austria

Tablica s popisom predavanja tijekom 2025. godine
Table of lectures held during 2025

Slike zaslona predavanja E. Kovacevi¢ Galovi¢
E. Kovacevic¢ Galovi¢ lecture screenshots

CROATIAN GEOLOGICAL SURVEY

primjer Daruvarskog hidrotermalnog sustava / Application of
geophysical measurements in geothermal system investigations: the
example of the Daruvar hydrothermal system

Geoloska evolucija zapadnog dijela Savskog taloZznog bazena (projekt
GeoSAVAGE) / Geological evolution of the western part of the Sava
Sedimentary Basin (GeoSAVAGE project)

A short primer to the petrochronology of migmatites and perspectives for
the Papuk Metamorphic Complex

ANNUAL REPORT 2025
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HRZZ Program mobilnosti

— odlazna mohilnost visih asistenata
Groatian Science Foundation mobility programme
— Qutgoing mohility of senior assistants

Autor teksta / Text author: dr. sc. Igor KARLOVIC

U okviru programa mobilnosti HRZZ
MOBODL-08-2023, visi asistent .
Karlovi¢ boravio je godinu dana
(0zujak 2024. - oZujak 2025. godine)
na Odjelu za podzemne vode Geo-
loSkog zavoda Slovenije (GeoZS) u
Ljubljani. Pod mentorstvom dr. Mitje
Janze imao je priliku temeljito se
upoznati sa suvremenim metodama
hidrogeoloskih istraZivanja koje Ge-
0ZS primjenjuje u rjeavanju klju¢-
nih problema vezanih za upravljanje
podzemnim vodama. Tijekom bo-
ravka radio je na razvoju stohastic-
kog modela heterogenosti vodono-
snika te modela tecenja podzemne
vode i transporta nitrata koriStenjem numerickih metoda, $to
jerezultiralo pripremom dva znanstvena ¢lanka i postavilo te-
melje za buducu suradnju. GeoZS pokazuje primjer dobre prak-
se koristenja napredne tehnologije, interdisciplinarnog pristu-
pa u istrazivanju te aktivnog sudjelovanja u medunarodnim
istraZivackim projektima. Posebno vrijedi istaknuti snaznu po-
vezanost znanstvenih istraZivanja s prakti¢nim primjenama u
svakodnevnom Zivotu. Ovo iskustvo mobilnosti znatno je una-
prijedilo istraZivacka znanja i vjestine viSeg asistenta, osobito
u podru¢ju suvremenih hidrogeoloskih metoda za modelira-
nje, a istovremeno je otvorilo nove moguc¢nosti za meduna-
rodnu suradnju. Novostecena znanjai iskustva svakako ¢e do-
prinijeti daljnjem razvoju hidrogeoloskih istraZivanja unutar
HGl-ja.

I. KARLOVIC)

Terenska istrazivanja (ozujak 2024. godine, Koroska Bela) (foto:

Field research (March 2024, Korogka Bela) (photo: . KARLOVIC)

Within the HRZZ MO-
BODL-08-2023 mobility pro-
gramme, senior assistant I.
Karlovi¢ spent one year (March
2024-March 2025) at the
Groundwater Department of the
Geological Survey of Slovenia
(GeoZS) in Ljubljana. Under the
mentorship of Dr Mitja JanZa, he
gained in-depth knowledge of
modern hydrogeological re-
search methods applied by Ge-
0ZS in addressing key ground-
water management challenges.
During his stay, he worked on
the development of a stochastic
model of aquifer heterogeneity, as well as groundwater flow
and nitrate transport models using numerical methods. This
work resulted in the preparation of two scientific papers and
laid the foundation for future collaboration. GeoZS presents
an example of good practice in the application of advanced
technologies, an interdisciplinary research approach and ac-
tive participation in international research projects. Of particu-
lar note is the strong integration of scientific research with
practical applications in everyday environmental and resource
management. This mobility experience significantly enhanced
the research knowledge and skills of the senior assistant, par-
ticularly in the field of modern hydrogeological modelling
methods, while also opening new opportunities for interna-
tional cooperation. The newly acquired knowledge and expe-
rience will contribute to the further development of hydro-
geological research at HGI-CGS.
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Autorica teksta / Text author: dr. sc. Jelena SPANICEK

Visa asistentica J. Spanicek u sklopu
HRZZ MOBODL-2023-12 odlazne
mobilnosti boravila je na Zavodu za
matematiku, informatiku i geozna-
nosti, Sveucilista u Trstu, 0d 9.9.2024.
do 8.11.2025. godine pod mentor-
stvom izv. prof. dr. sc. Marca Fran-
ceschija. U oviru projekta INTERREG
Kras/Carso Il istrazivacka skupina M.
Franceschija pronasla je potencijalne
lokacije kontinuiranih sukcesija na-
slaga na granici K-Pg u plitkomor-
skom okolisu u SZ dijelu Jadranske
karbonatne platforme (JKP), koji
ukljucuju i naslage grani¢nog sloja.
J. Spani¢ek je ovom razdoblju vrsila
terenska, laboratorijska i kabinetska
istraZivanja naslaga vezanih uz po-
tencijalne granice K/Pg, te se upo-
znala s prikupljanjem, pripremom i
interpretacijom podataka dobivenih
geokemijskim analizama. Tijekom
mobilnosti pohadala je Medunarod-
nu skolu foraminifera u Urbinu u tra-
janju od tri tjedna, $to je uvelike po-
moglo u jacanju biostratigrafskih
kompetencija vise asistentice. Usa-
vravanje joj je pomoglo u stjecanju
novih znanja i metodologija istrazi-
vanja te je stekla medunarodno isku-
stvo i prosirila mrezu poznanstava
unutar znanstvene zajednice.

Jezgra Padriciano S1 u BGR-u (Savezni
institut za geoznanosti i prirodne resurse),
Spandau-Berlin, Njemacka, za rezanje
jezgre (slijeva nadesno: S. Santone; J.
Spanicek)

Padriciano S1 core at BGR (Federal
Institute for Geosciences and Natural
Resources), Spandau-Berlin, Germany,
for core cutting (from left to right: S.
Santone; J. Spanicek)
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Busotinska lokacija za jezgru Padriciano S1 u AREA

Science Parku, Padriciano (slijeva nadesno: S. Santone,
poslijedoktorandica na INTERREG projektu; J. Spanicek; prof.
M. Franceschi)

Drilling site for the Padriciano S1 core at the AREA Science
Park, Padriciano (from left to right: S. Santone, postdoc on
Interreg project; J. Spanic¢ek; Prof. M. Franceschi)

As part of the HRZZ MO-
BODL-2023-12 outgoing mobility
programme, Senior Assistant J.
Spanicek stayed at the Department
of Mathematics, Informatics and
Geosciences, University of Trieste,
from 9 September 2024 to 8 No-
vember 2025, under the mentor-
ship of Assoc. Prof. Dr Marco Franc-
eschi.

Within the framework of the In-
terreg Kras/Carso Il project, the re-
search group led by M. Franceschi
identified potential locations of
continuous stratigraphic succes-
sions across the K-Pg boundary in
a shallow-marine environment in
the NW part of the Adriatic Carbon-
ate Platform, including deposits di-
rectly associated with the bound-
ary layer. During this period, J.
Spanicek carried out fieldwork, lab-
oratory analyses and office-based
research on deposits related to po-
tential K-Pg boundary sections and
gained experience in the collection,
preparation and interpretation of
data derived from geochemical
analyses.

During her mobility period, she
also attended the International
School on Foraminifera in Urbino
for three weeks, which significantly
contributed to strengthening her
biostratigraphic competencies. The
training enabled her to acquire new
knowledge and research method-
ologies, gain international experi-
ence and expand her professional
network within the scientific com-
munity.
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Dodjela nagrada i priznanja 2024

Annual awards 2024

Autorica teksta / Text author: dr. sc. Stasa BOROVIC

Obiljezavanje dana svete Barbare uz dodjelu nagrada i prizna-
nja odrzano je 3. prosinca 2025. godine.

Godisnje nagrade za znanstvena postignuca, koje se
dodjeljuje djelatnicima Instituta za najveci broj preglednih,
izvornih znanstvenih i stru¢nih radova objavljenih u 2024. go-
dini, dodijeljene su dr. sc. Damiru Slovenecu za podrugje pri-
rodnih znanosti, polje geologije te dr. sc. Ani Selak za podru¢-
je tehnickih znanosti, polje geolosko inZenjerstvo.

Godisnje nagrade mladim znanstvenicima za znanstve-
na postignuca, koje se dodjeljuje djelatnicima Instituta koji u
prethodnoj godini nisu napunili vise od 35 godina, za najveci
broj preglednih, izvornih znanstvenih i stru¢nih radova objav-
ljenih u 2024. godini, dodijeljene su dr. sc. Matiji Vukovskom
za podrugje prirodnih znanosti, polje geologije te dr. sc. Mirji
Pavic za podrucje tehnickih znanosti, polje geolosko inZenjer-
stvo.

Godisnje nagrade za znanstvene radove objavljene u
casopisima s najvecim odjekom, koja se dodjeljuju za znan-
stvene radove objavljen u ¢asopisima s najvecim faktorom odje-
ka prema citatnoj bazi Web of Science u 2024. godini, dodije-
ljene su dr. sc. Ani Kamenski za podrugje prirodnih znanosti,
polje geologije te dr. sc. Ani Selak za podrugje tehnickih zna-
nosti, polje geolosko inZenjerstvo.

Godisnje nagrade za radove s najve¢im znanstvenim
odjekom, koje se dodjeljuju za znanstvene, pregledneili stru¢-
ne radove koji su do 31. prosinca prethodne kalendarske godi-
ne citirani najmanje 15 puta, dodijeljene su dr. sc. Tvrtku Kor-
baru za podrugje prirodnih znanosti, polje geologije te dr. sc.
Jasmini Lukac Reberski za podrucje tehnickih znanosti, polje
geolosko inZenjerstvo.

Godisnja nagrada za rad objavljen u ¢asopisu Geologia
Croatica s najve¢im znanstvenim odjekom, koja se dodje-
ljuje za znanstveni ili stru¢ni rad, Ciji je prvi autor zaposlenik
Instituta te koji je do 31. prosinca prethodne kalendarske go-
dine najvise puta citiran u citatnim bazama podataka Web of
Science ili SCOPUS, dodijeljena je dr. sc. Dei Brunovi¢.

Godisnja nagrada za izuzetan doprinos geoloskoj stru-
ci dodijeljena je Tomislavu Novoselu.

The celebration of Saint Barbara's Day, including the presenta-
tion of awards and official recognitions, was held on 3 Decem-
ber 2025.

Annual Awards for Scientific Achievement are present-
ed to Survey staff for the highest number of reviews, original
scientific and professional papers published in 2024. The re-
cipients were Dr Damir Slovenec (Natural Sciences, Geology)
and Dr Ana Selak (Technical Sciences, Geological Engineer-
ing).

Annual Awards for Young Scientists are awarded to staff
members aged 35 or younger in the previous year for the high-
est number of scientific and professional publications in 2024.
The awards were presented to Dr Matija Vukovski (Natural
Sciences, Geology) and Dr Mirja Pavi¢ (Technical Sciences,
Geological Engineering).

Annual Awards for Scientific Papers in High-Impact
Journals are granted for papers published in journals with the
highest Impact Factor according to the Web of Science data-
base in 2024. The recipients were Dr Ana Kamenski (Natural
Sciences, Geology) and Dr Ana Selak (Technical Sciences, Ge-
ological Engineering).

Annual Awards for Papers with the Highest Scientific
Impact recognise scientific, review or professional papers that
received at least 15 citations by 31 December of the previous
calendar year. The awards were presented to Dr Tvrtko Kor-
bar (Natural Sciences, Geology) and Dr Jasmina Lukac Re-
berski (Technical Sciences, Geological Engineering).

Annual Award for the Paper with the Highest Scien-
tific Impact in Geologia Croatica is awarded for a scientific
or professional paper authored by a Survey employee that
achieved the highest number of citations in Web of Science
or Scopus databases by 31 December of the previous year. The
award was presented to Dr Dea Brunovi¢.

Annual Award for Outstanding Contribution to the
Geological Profession was presented to Tomislav Novosel,
Professional Adviser at the Department of Hydrogeology and
Engineering Geology. As lead author of 27 and co-author of
87 technical reports, predominantly in engineering geology,
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Kolega Novosel je strucni savjet-
nik u Zavodu za hidrogeologiju i in-
Zenjersku geologiju. Prvi je autor 27
te suautor 87 elaborata dominantno
inzenjerskogeoloske tematike, kao
i suradnik brojnih znanstvenih istra-
Zivanja, koji sve povjerene mu za-
datke odraduje s maksimalnom oz-
biljnod¢u i osobitim naglaskom na
postivanje geoloske struke.

Godisnjanagradazaizuzetno
zalaganje tehnickom i admini-
strativnom osoblju dodijeljena je
Mirjani Druskovic.

Kolegica Druskovic je cijeli rad-
ni staZ provela u laboratoriju Zavo-
da za geologiju te je u vise od 40
godina staZa napravila na desetke
tisuce razlicitih analiza. Uz rad na analizama, tijekom karijere je
nesebicno dijelila svoje znanje mladim kolegicama i kolegama,
te im na taj nacin olak3ala pocetke njihovih karijera u labora-
toriju HGI-ja.

Kolegici je takoder, povodom odlaska u zasluzenu mirovi-
nu s krajem 2025. godine, dodijeljena i povelja zahvalnosti za
43 godine uspjesnog rada u Institutu.

Dodijeljena je i nagrada za Zivotno djelo dr. sc. Slobo-
danu Miki.

Kolega Miko, znanstveni savjetnik u trajnom izboru Zavoda
za mineralne sirovine i marinsku geologiju, uspjesan je aktivni
znanstvenik HGl-ja, voditelj veceg broja kompetitivnih znan-
stvenih projekata HRZZ-a, fondova EU i projekata u suradniji s
gospodarstvom. Mentor je Sest obranjenih doktorskih diserta-
cija te pet diplomskih radova i koautor stotinjak recenziranih i
visoko citiranih radova u znanstvenim ¢asopisima.

Osim toga, kolega Miko je bivsi ravnatelj HGI-ja u dva man-
data, bivsi predsjednik HGD-a, predsjednik i ¢lan organizacij-
skih i znanstvenih odbora skupova te ¢lan brojnih znanstvenih
i stru¢nih panela iz tema svojih istraZivanja i geoznanosti op-
cenito.

Nakon dodjele nagrada i priznanja nastavljeno je ugodno
druZenje uz prigodni domjenak s umirovljenim djelatnicima i
¢lanovima Upravnog vije¢a HGI-ja, ¢elnicima suradnickih insti-
tucija, drustava i tvrtki, te suradnicima u istraZivanjima i pro-
jektima.

CROATIAN GEOLOGICAL

Fotografija s dobitnicima nagrada (foto: J. TERZIC)
Photo of the award recipients (photo: J. TERZIC)

Mr Novosel has contributed extensively to numerous scien-
tific and professional projects, consistently demonstrating dil-
igence and strong professional standards.

Annual Award for Exceptional Dedication (Technical
and Administrative Staff) was awarded to Mirjana
Druskovi¢, who spent her entire career in the laboratory of
the Department of Geology. Over more than 40 years of ser-
vice, she has performed tens of thousands of analyses and has
generously shared her expertise with younger colleagues, sup-
porting the development of new staff within the HGI-CGS
laboratory. Upon her well-deserved retirement at the end of
2025, she was also presented with a Charter of Gratitude for
43 years of service.

The Lifetime Achievement Award was presented to Dr
Slobodan Miko. A Tenured Scientific Adviser at the Depart-
ment of Mineral Resources and Marine Geology, Dr Miko is a
distinguished active scientist at HGI-CGS who has led numer-
ous competitive research projects funded by HRZZ, EU pro-
grammes and industry partners. He has supervised six doc-
toral dissertations and five master’s theses and is co-author of
approximately one hundred peer-reviewed and highly cited
scientific papers. He has also served two terms as Director of
HGI-CGS, was President of the Croatian Geological Society
(HGD), and has been a member of numerous scientific boards
and committees in the geosciences.

Following the ceremony, the event concluded with a for-
mal reception attended by retired employees, members of the
HGI-CGS Governing Board, heads of partner institutions and
companies, and research and project collaborators.
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Inanstveni casopis Geologia Groatica

Glavni urednik / Editor in chief: dr. sc. Tonéi GRGASOVIC
Tehnicka urednica / Technical editor: dr. sc. Ana KAMENSKI
Urednice / Managing editors: Tea FLUKSI, Alisa MARTEK
Jezi¢na urednica / Language Editor: dr. se. Julie ROBSON
Autor teksta / Text author: dr. sc. Tonéi GRGASOVIC
www.geologia-croatica.hr

Naslovnice ¢asopisa u 2025. godini
Journal cover in 2025

Geologia Croatica je znanstveni ¢asopis HGI-ja i HGD-a. Izlazi
od 1947. pod imenom Geoloski vjesnik, a od 1991. pod imenom
Geologia Croatica. Objavljuje izvorne znanstvene radove koji
se bave razli¢itim aspektima geologije i geoloskog inZenjerstva.
Radovi koji se ti¢u Panonskog bazena, Dinarida i Jadransko-
mediteranske regije posebno su dobrodoli.

U 2025. objavljen je 78. volumen u tri redovita sveska na
ukupno 265 stranica.

Broj 78/1 imao je pet radova, od toga Cetiri originalna znan-
stvena rada i jedan pregledni rad.

Broj 78/2 imao je Sest originalnih znanstvenih radova.

Broj 78/3 imao je pet radova, od toga Cetiri originalna znan-
stvena rada i jedan pregledni rad.

Prvi autori radova bili su iz Hrvatske, Slovenije, Egipta, Srbi-
je, Turske, Rumunjske, Pakistana i Austrije.

Geologia Croatica is a scientific journal jointly published by
HGI-CGS and HGD. Established in 1947 under the title
Geoloski Vjesnik, it was renamed Geologia Croatica in 1991.
The journal publishes original scientific papers addressing
various aspects of geology and geological engineering.
Contributors dealing with the Pannonian Basin, the Dinar-
ides and the Adriatic—Mediterranean region are particularly
encouraged.

In 2025, Volume 78 was published in three regular issues,
totalling 265 pages.

Issue 78/1 contained five papers: four original scientific
papers and one review paper.

Issue 78/2 contained six original scientific papers.

Issue 78/3 contained five papers: four original scientific
papers and one review paper.
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Citati po dokumentu (Scimago Journal Rank) u bazi SCOPUS. Linija za dvije
godine ekvivalentna je Journal Impact factor” (Thomson Reuters)

Citations per document (Scimago Journal Rank) in Scopus. The two-year line is
equivalent to the Journal Impact Factor (Thomson Reuters)

U 2025. godini izvrsen je prijelaz na najnoviju verziju 0JS
(Open Journal System) softvera od strane profesora B. Baduri-
ne sa Odsjeka za informacijske znanosti Filozofskog fakulteta
u Osijeku, ¢ime je osiguran stabilan rad web-stranice ¢asopisa.
Takoder su provedene manje korekcije uputa za autore.

Casopis ima dobar status u vaznim bazama podataka, u
Web of Science (IF2024 = 1,1; Q3) i Scopus (SJR2024=0,33; Q3).
Geologia Croatica je ¢asopis u otvorenom pristupu kategorije
,Diamond Open Acess”, $to znaci da za preuzimanje ¢lanaka
nije potrebna prijava ni placanje. Urednicki odbor je meduna-
rodnog sastava i ima 32 ¢lana.

Financiranje ¢asopisa je stabilno, uz subvenciju Ministarstva
znanosti, obrazovanja i mladih te potporu HGl-ja.

CROATIAN GEOLOGICAL SURVEY

The first authors of published papers originated from
Croatia, Slovenia, Egypt, Serbia, Turkey, Romania, Pakistan
and Austria.

In 2025, the journal transitioned to the latest version of
the Open Journal Systems’ platform, implemented by Pro-
fessor B. Badurina from the Department of Information Sci-
ences, Faculty of Humanities and Social Sciences in Osijek,
ensuring stable and improved website functionality. Minor
revisions to the author guidelines were also introduced.

Thejournalis indexed in major databases, including Web
of Science (IF2024 = 1.1; Q3) and Scopus (SJR2024 = 0.33; Q3).
Geologia Croatica is an open-access journal under the Dia-
mond Open-Access model, ensuring that all articles are
freely accessible without registration or publication fees.
The editorial board has an international composition of 32
members.

Funding for the magazine is stable, with a subsidy from
the Ministry of Science, Education, and Youth and support
from the HGI-CGS.
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Snjezana; Grizelj, Anita. The role of vermiculite in the geotech-
nical behaviour of Plioquaternary clayey soils from the Zagreb
Podsljeme hilly area // 18th International Clay Conference: XVII
ICC : Programme and Abstracts. Dublin: The Mineralogical Soci-
ety of the UK and Ireland, 2025. str. 585-585.

Miko, Slobodan; Brunovi¢, Dea; Hasan, Ozren; Doneus, Ni-
ves; llijani¢, Nikolina; Hus, Petra; Segovi¢, Filip; Razum, Ivan;
Doneus, Michael; Sparica Miko, Martina. Five Millennia of
Human Influence Recorded in the Geochemical Composition
of Marine Sediments from Osor Bay // Osor v fokusu znanosti:
Znanstvena konferenca, Koper, 4.-5. november, 2025., Program
in knjiha povzetkov / Bleci¢ Kavur, Martina; Kavur, Boris (ur.). Ko-
par: Zalozba Univerze na Primorskem = University of Primorska
Press, 2025. str. 16-17. doi: 10.26493/978-961-293-535-1.3

Miko, Slobodan; Kovacevi¢ Galovi¢, Erli; Gizdavec, Nikola;
llijani¢, Nikolina. Critical Raw Materials in Croatia: Geological
Context and Identified Prospects // DIM-ESEE Conference Book
of Abstracts, 2025 / Kuhinek, Dalibor (ur.). Zagreb: Rudarsko-ge-
olosko-naftni fakultet, 2025. str. RM10-RM11.

Milo3evié, Monika; Baranyi, Viktéria; Cosovi¢, Vlasta; Ha-
jek-Tadesse, Valentina; Galovi¢, Ines; Mikni¢, Mirjana. Micro-
paleontological insight into the Badenian Sea from the North
Croatian Basin // EGU General Assembly 2025. Be¢, Austrija,
27.04.2025-02.05.2025. doi: 10.5194/egusphere-egu25-8064

Milosevi¢, Monika; Hajek-Tadesse, Valentina; Bakra¢, Ko-
raljka; Grizelj, Anita; Mandic, Oleg; Cori¢, Stjepan. Shallow-
water Sarmatian paleoenvironment from the southern margin
of the Pannonian Basin revealed by multi-paleontological
approach // Advances in understanding the Neogene Medi-
terranean-Paratethyan System, RCMNS Interim Colloquium
2025 Vienna / harzhauser, mathias (ur.). Be¢: Natural History
Museum Vienna, 2025. str. 22-22.

Moiriat, Denis; Masla¢ Soldo, Josipa; Henriquet, Maxime;
Wacha, Lara; Hiirtgen, Jochen; Louis, Kim Josephine; Nguyen,
Laura; Gelis, Céline; Benz-Navarette, Miguel; Reiffsteck, Philip-
pe; Luong, Tuan-Anh; Beli¢, Nikola. Characterisation at diffe-
rent scales of earthquake-induced soil liquefaction along the
Kupa river (Croatia) // EGU General Assembly 2025. Be¢, Austri-
ja, 27.04.2025-02.05.2025. doi: 10.5194/egusphere-egu25-6914

Muzek, Katja; Mandic, Oleg; Hajek-Tadesse, Valentina; An-
dri¢-Tomasevi¢, Nevena; Rundi¢, Ljupko. A comparative study
of lacustrine ostracods and mollusks of the Dinarides and Ser-
bian Lake Systems // EGU General Assembly 2025. Be¢, Austrija,
27.04.2025-02.05.2025. doi: 10.5194/egusphere-egu25-7355

Oyetade, Oluwaseye; Segvi¢, Branimir; Bierly, Kevin; Werts,
Kevin; Slovenec, Damir; Siebecker, Matthew. Partitioning be-
havior of rare earth elements in hydrothermal chlorite // 18th
International Clay Conference : XVII ICC : Programme and Ab-
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43.
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stracts. Dublin: The Mineralogical Society of the UK and Ire-
land, 2025. str. 384-384.

Palatinus, Iva; Bajo, Petra; Brci¢, Vlatko; Briski, Maja; Cheng,
Hai; Drysdale, Russell Neil; Hellstrom, John; Hopley, Philip; Spétl,
Christoph; Suri¢, Masa; Treble, Pauline; Vonhof, Hubert; Xue, Jia.
Late Holocene climate anomalies are recorded in annually lami-
nated speleothem from Croatia // 32nd international karstolo-
gical school “Classical karst”: Abstracts & guide book / Mayaud,
Cyril; Gabroviek, Franci; Zupan Hajna, Nadja (ur.). Ljubljana: Sci-
entific Research Centre of the Slovenian Academy of Sciences
and Arts (ZRC SAZU), Karst Research Institute, 2025. str. 110-111.

Palatinus, Iva; Bajo, Petra; Br¢i¢, Vlatko; Briski, Maja; Cheng,
Hai; Drysdale, Russell Neil; Hellstrom, John; Hopley, Philip; Spétl,
Christoph; Suri¢, Masa; Treble, Pauline; Vonhof, Hubert; Xue, Jia.
Multi-proxy speleothem record from continental Croatia as an
archive of Late Holocene palaeoclimate variability / EGU Ge-
neral Assembly 2025, Be¢, Austrija, 27.04.2025-02.05.2025. doi:
10.5194/egusphere-egu25-15801

Petrinjak, Kresimir; Wacha, Lara; Kureci¢, Tomislav. Pleisto-
cene Aeolian sediments from the Island of Rab in the Adriatic
Sea // Sedimentology on the estuary shore: 38th IAS meeting
- Abstract book / Morales, Juan A.; Carro, Berta M.; Cantero, Cri-
stébal et al. (ur.). Huelva: International Association of Sedimento-
logists, 2025. str. 42-42.

Pola, Marco; Kosovi¢, lvan; Urumovi¢, Kosta; Borovi¢, Stasa;
Frangen, Tihomir; Pavi¢, Mirja; Matos, Bojan; Pavici¢, Ivica; Bi-
stacchi, Andrea; Mittempergher, Silvia; Casiraghi, Stefano; Bene-
detti, Gabriele. Hydrogeological parametrization of a carbonate
thermal aquifer through integrated pumping test and virtual
outcrop reconstruction (Daruvar, Croatia) // EGU General Assem-
bly 2025. Be¢, Austrija, 27.04.2025-02.05.2025. doi: 10.5194/
egusphere-egu25-15295

Rubini¢, Vedran; llijanic; Nikolina; Magdic, Ivan; Bensa,
Aleksandra; Husnjak, Stjepan; Krklec, Kristina. WRB clas-
sification of some typical clay soils along two major Croa-
tian rivers — Vertisols or Gleysols? // VIl EUROSOIL 2025
- Advancing soil knowledge for a sustainable future.
Sevilla: CSIC, 2025. str. 172-172.

Steji¢, Petar; Husnjak, Stjepan; Gaji¢, Rodoljub; Galovig, Lidija;
Martincevic Lazar, Jasmina; Pjani¢, Ajka; Pandurov, Mihajlo;
Ruzici¢, Stanko; Beerten, Koen. Basic characteristics of paleosols
in eolian sands of different geological (Alpian and Carpathian)
origin // Book of Abstracts: Workshop on Palaeosoil Analysis in
Late Glacial Sandy Terrains Across Europe / Galovi¢, Lidija; Ste-
ji¢, Petar; Beerten, Koen (ur.). Zagreb: Hrvatski geoloski institut,
2025. str. 13-13.

Steji¢, Petar; Husnjak, Stjepan; Gaji¢, Rodoljub; Galovi¢, Lidija;
Martincevi¢ Lazar, Jasmina; Pjani¢, Ajka; Pandurov, Mihajlo;
Ruzici¢, Stanko; Beerten, Koen. Basic Characteristics of paleosols
in eolian sands of different geological (Alpian And Carpathian)
origin // VIIEUROSOIL 2025 - Advancing soil knowledge for a su-
stainable future. Sevilla: CSIC, 2025. str. 173-173.

Strmecki Kos, Sladana; Milinkovi¢, Andrea; Hrusevar; Dario;
Sop¢i¢, Suzana; Sudar, Matea; Crmari¢, Dora; Bura-Naki¢, Elvira;
Bakrag¢, Koraljka; Miti¢, Bozena. Airborne Pollen as a Vector of
Organic Matter into the Oligotrophic Adriatic Sea: Sources and
Input Dynamics // Book of Abstracts 25th European Meeting on
Environmental Chemistry, 23-25 November 2025, Chania, Gree-
ce / Elefteria Psillakis (ur.). Hania: Technical University of Crete,
Greece, 2025. str. 82-82.
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coastal Adriatic seawater // Book of Abstracts of the 2nd Inter-
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the Scientific Research of the Adriatic Sea (InspireAdriatic 2025)
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Sarc, Filip; Trinajsti¢, Nina; Novak, Uro3. Geomorfolo3ki i mi-
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Terzi¢, Josip; Borovi¢, Stasa; Patekar, Matko; Pola, Marco;
Briski, Maja; Kosovi¢, Ivan; Frangen, Tihomir; Urumovi¢,
Kosta. Addressing water resource challenges on Vis island,
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jan. A 14,000-year record of the environmental changes in the
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10.3997/2214-4609.202533053

Urumovi¢, Kosta; Pola, Marco; Copi¢, Marko; Patekar,
Matko; Karlovi¢, Igor; Borovi¢, Stasa; Terzi¢, Josip; Kordic,
Branko; Markovi¢ Vukadin, Izidora. Hydrogeological recon-
struction of Baranja region (NE Croatia) as a key input for su-
stainable water management // EGU General Assembly 2025.
Be¢, Austrija, 27.04.2025-02.05.2025. doi: 10.5194/egusphere-
eqgu25-10074
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= roj izdavanja
= 16368 Analiza jednog krutog uzorka “CON-2" na llijani¢ Nikolina 2025 ANTd.o.. 047/25
E prisutnost azbesta metodom PLM i XRD
16358 Analiza uzoraka podzemneiizvorske vode  Briski Maja 2025 Sveudiliste u Splitu, Fakultet 037/25
na Visu - 1. ispitni izvjestaj gradevinarstva, arhitekture i
geodezije
16452 Analiza uzoraka podzemneiizvorske vode  Briski Maja 2025  Sveuciliste u Splitu, Fakultet 054/25
na Visu - 2. ispitni izvjestaj gradevinarstva, arhitekture i
geodezije
16360 Geoloska, hidrogeoloska i Terzi¢ Josip, Kosovi¢ Ivan, Filipovi¢ 2025 Suncani izvor d.o.o., Zagreb 039/25
inzenjerskogeoloska istrazivanja za razvoj Marina, Selak Ana
reverzibilnih hidroelektrana
16350 Geomorfoloske karakteristike dna Bacinskih llijani¢ Nikolina, Miko Slobodan, 2025 Hrvatske vode, Zagreb 029/25
jezera Hasan Ozren, Brunovic Dea, Segovi¢
Filip, Smrkulj Natalia, Sparica Miko
Martina, Heski Ana-Maria, Mesi¢ Sasa
16359 Hidrogeoloska i hidroloska istraZivanja Bijele Terzi¢ Josip, Frangen Tihomir, Boljat 2025  Javna ustanova “Nacionalni park 038/25
rijeke i Rjecice u Nacionalnom parku Ivana, Selak Ana, Pavi¢ Mirja Plitvicka jezera”
Plitvicka jezera
16322 Hidrogeoloski istrazni radovi sa svrhom Terzi¢ Josip, Kosovi¢ Ivan, Boljat 2025 IRES ekologija, Zagreb 001/25
procjene utjecaja zahvata na lokaciju Ivana, Copic¢ Marko, Buri¢ Hrvoje,
Zmajevo oko kod Rogoznice Doli¢ Mario
16457 Hidrogeolosko misljenje o situaciiji u Terzi¢ Josip 2025  Zra¢naluka “Ruder Boskovi¢” 059/25
podru¢ju Zracne luke Ruder Boskovi¢ s
izradom programa za daljnja potrebna
istrazivanja
16347 Inzenjersko geolosko misljenje vezano uz Navratil Drazen, Fucek Ladislav 2025  Kolektor Sisteh d.o.o0., Ljubljana- 026/25
sidrenje zasjeka prema geotehnickom Crnuge, Slovenija
projektu sustava odvodnje otpadnih voda
naselja Zaton
16328 Izvjesce - Sedimentolosko-petrografske i Fucek Ladislav 2025 Archeolab, Pula 007/25
mikropaleontoloske analize za tri uzorka
kamena (R1-1; R2-1 i KSA-Kameni stup atrij)
16342 lIzvjeSce o petrografskoj analizi uzorka Wacha Lara 2025  Grad Vodnjan-Dignano 021/25
pijeska uzorkovanog na gradilistu
nogometno igraliSte Peroj
16326 lzvjesce: Geolosko-paleontolosko Galovi¢ Lidija 2025  Vukovarsko-Srijemska Zupanija 005/25

istrazivanje aluvijalnih naslaga na lokalitetu
“Mohovo-Ribnjak” kod lloka

16348 lIzvjescée: Sedimentolosko-petrografske i Fucek Ladislav 2025  Archeolab, Pula 027/25
mikropaleontoloske analize uzorka kamena
crkve Gospe od Andela u Porecu

16362 lIzvjesée: Sedimentolosko-petrografske i Fucek Ladislav 2025  Archeolab, Pula 041/25
mikropaleontoloske analize dostavljenog
uzorka kamena

16456 Izvjesée: Sedimentolosko-petrografske i Fucek Ladislav 2025  Archeolab, Pula 058/25
mikropaleontoloske analize dostavljenog
uzorka kamena sa Franjevackog samostana
u Puli
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L"V'. Naslov Autor . Datum Narucitelj Signatura
roj izdavanja
16364 Izvjestaj o mineraloskim analizama za Grizelj Anita 2025  ROCO-COMMERCE d.o.0., Livno, 043/25
potrebe ROCO-COMMERCE d.o.0., Livno, podruznica Zagreb
podruznica Zagreb
16474  Izvjestaj o provedenim istrazivanjima i Hasan Ozren, Brunovi¢ Dea, Smrkul; 2025  OpcinaBol 076/25
rezultatima istrazivanja za potrebe projekta  Natalia, Segovi¢ Filip, Miko Slobodan,
“Karta geohazarda podmorja podru¢ja Heski Ana-Maria, llijani¢ Nikolina
Zlatnog rata”
16343  lzvjestaj o provedenim terenskim Hasan Ozren, Brunovi¢ Dea, Segovié¢ 2025  Park prirode Telas¢ica 022/25
istrazivanjima za potrebe projekta Filip, Smrkulj Natalia, Miko Slobodan,
“Istrazivanje profila morskog dna za potrebe llijani¢ Nikolina
uspostave ekoloski prihvatljivih sidrista u
Parku prirode Telascica”
16353  lzvjestaj o provedenim terenskim Hasan Ozren, Brunovi¢ Dea, Segovié¢ 2025  Park prirode Telas¢ica 032/25
istrazivanjima za potrebe projekta Filip, Smrkulj Natalia, Miko Slobodan,
“Istrazivanje profila morskog dna za potrebe Heski Ana-Maria, llijani¢ Nikolina
uspostave ekoloski prihvatljivih sidrista u
Parku prirode Telascica”
16346 Mineraloske XRD analize praskastih llijani¢ Nikolina 2025  TPAzaodrzavanje kvaliteta i 025/25
geoloskih uzoraka na ukupni mineralni inovacija d.o.o0., Zagreb
sastav (Istrazni prostor Krizice 1)
16351 Monitoring razina podzemne vode i Brki¢ Zeljka 2025  Moslavina d.o.o0., podruznica 030/25
interpretacija dinamike podzemne vode na Novska
crpilistu Drenov Bok
16472 Paleolimnoloska istrazivanja donjeg toka llijani¢ Nikolina, Miko Slobodan, 2025  Javnaustanova “Nacionalni park 074/25
rijeke Krke od Skradinskog buka do Skradina  Hasan Ozren, Brunovic Dea, Smrkulj Krka"
- 1.izvjestaj Natalia, Segovic Filip, Ivki¢ Filipovi¢
Ivona
16473 Paleookolidna rekonstrukcija toka rijeke Krke llijani¢ Nikolina, Miko Slobodan, 2025  Javnaustanova “Nacionalni park 075/25
od Roskog slapa do manastira Krka - 1. Hasan Ozren, Brunovi¢ Dea, Smrkulj Krka"”
izvjestaj Natalia, Segovi¢ Filip, Ivki¢ Filipovi¢
Ivona
16459 Petrografska analiza uzoraka zbuke Brlek Mihovil 2025  Hrvatski restauratorski zavod 061/25
16453 Procjena nestabilnih blokova unutar Navratil Drazen, Frangen Tihomir 2025  Opcina Vela Luka 055/25
arheoloskog lokaliteta “Vela Spila” -
inzenjerskogeolosko misljenje
16361 Rendgenska difrakcijska mineraloska analiza llijani¢ Nikolina 2025  Zavod za geoloska istrazivanja- 040/25
crvenih krskih boksita iz lezista Podplanik, Podgorica, Crna Gora
Niksi¢ka Zupa (Crna Gora)
16355 Revitalizacija Austrijskog bunara Borovic Stasa, Patekar Matko, Terzi¢ 2025  Vodovod i odvodnja otoka Visa, 034/25
Josip, Urumovi¢ Kosta, Pola Marco, Komiza
Frangen Tihomir, Buri¢ Hrvoje
16341 Terenskiizvjestaj projekta “Geomorfoloske lliijani¢ Nikolina, Miko Slobodan, 2025  Hrvatske vode, Zagreb 020/25
karakteristike dna Bacinskih jezera” - | faza Hasan Ozren, Brunovi¢ Dea, Segovic
Filip, Mesi¢ Sasa
16477 Trasiranje podzemnih tokova u Zra¢noj luci  Terzi¢ Josip, Frangen Tihomir 2025  Zra¢na luka Dubrovnik d.o.o. 079/25
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4 ‘ GODISNJE 1ZVJESCE 2025.

Datum: 21. ozujka 2025. godine
Date: 21 March 2025

Naslov: Razvoj metodologije za unaprjedenje daljinskih istrazivanja mineralnih

sirovina krskih Dinarida

Title: Development of Methodology for Improving Remote Sensing Exploration

of Mineral Resources in the Karst Dinarides

Fakultet: Prirodoslovno-matematicki fakultet Sveucilista u Zagrebuu

Faculty: Faculty of Science, University of Zagreb

Mentori / Mentors: izv. prof. dr.sc. Borna Luzar-Oberiter (PMF),

izv. prof. dr.sc. Mateo Gasparovi¢ (Geodetski fakultet)
Zavod: Zavod za mineralne sirovine i marinsku geologiju

Department: Department for Mineral Resources and Marine Geology

Provedeno istraZivanje je na primjeru testnog podrucja Bribir-
skih Mostina razmotrilo moguénost koristenja daljinskih istra-
Zivanja u svrhu poboljsanja interpretiranih geoloskih granica i
rasjeda, bududi da ponovno kartiranje cjelokupnog podrucja
u skorije vrijeme nije izgledno. Drugo podrugje istrazivanja je
Vrlicko polje, unutar kojeg se analizirala primjenjivost daljinskih
istrazivanja u identifikaciji i izdvajanju gipseva. Metode istrazi-
vanja ukljucile su digitalnu obradu postojecih analognih geo-
loskih podataka, digitalnu obradu dostupnih satelitskih i zra¢-
nih snimaka, strojno ucenje, statisticke metode i terenski rad.
Razvijena je metodologija koja unaprjeduje prvu fazu u istra-
Zivanju mineralnih sirovina te omogucuje poboljsanje preci-
znosti postojecih geoloskih karata, ali i razvoj novih, digitalnih
i georeferenciranih podataka. Integracija daljinskih istraZivanja
s terenskom i laboratorijskom verifikacijom te primjena napred-
nih metoda analize predstavlja znanstveni doprinos vazan za
buduce istrazivacke projekte u slicnim geoloskim okruzenjima.

Within this research, at the Bribirske Mostine test site, the potential
of remote sensing methods for improving existing geological
boundaries and fault system interpretations was evaluated, as
complete remapping of the area is unlikely in the foreseeable fu-
ture. At the second study area, located in the Vrlika karst polje, the
applicability of remote sensing was tested for the identification
and delineation of gypsum occurrences. The research methods
included digital processing of analogue geological maps, analysis
of available satellite and aerial imagery, machine learning tech-
niques, statistical methods and field investigations. A methodol-
ogy was developed that enhances the initial phase of mineral re-
source exploration and enables improved accuracy of existing
geological maps, as well as the creation of new digital georefer-
enced datasets. The integration of remote sensing with field and
laboratory validation, together with the application of advanced
analytical approaches, represents a significant scientific contribu-
tion and provides a foundation for future research in similar geo-
logical settings.

HRVATSKI GEOLOSKI



Rezultati nadzirane klasifikacije koristenjem Random Forest algoritma,
Bribirske Mostine (autor: N. GIZDAVEC)

Results of supervised classification using the Random Forest algorithm,
Bribirske Mostine (author: N. GIZDAVEC)
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Datum: 23. lipnja 2025. godine
Date: 23 June 2025

Naslov: Unapredenje dubinsko-geoloske karakterizacije isto¢ne Dravske depresije-prostorno
prognoziranje litoloskih karakteristika na temelju seizmickih i busotinskih podataka

Title: Improvement of the deep-geological characterization of the eastern part of the Drava Depression-
spatial prediction of lithological properties based on seismic and well data

Fakultet: Rudarsko-geolosko-naftni fakultet Sveudilista u Zagrebu

Faculty: Faculty of Mining, Geology and Petroleum Engineering, University of Zagreb

Mentor / Mentor: izv. prof. dr. sc. Marko Cvetkovi¢ (RGNF)
Zavod: Zavod za geologiju
Department: Department of Geology

Ova disertacija predstavlja razvoj metodologije potpomognu-
te umjetnom inteligencijom koja integrira umjetne neuronske
mreze (engl. artificial neural networks, ANN) radi unaprjedenja
karakterizacije podzemlja klasti¢nog intervala panonske staro-

This dissertation presents the development of an Al-sup-
ported methodology that integrates artificial neural net-
works (ANNs) to enhance subsurface characterisation of
the Pannonian-age clastic interval in the Drava Basin. The

(a) Geografski polozaj istraZivanog podru¢ja (izmijenjena karta preuzeta s Google Eartha); (b) Karta istrazivanog podrucja s prikazom lokacija podataka
koristenih u doktorskoj disertaciji, uklju¢ujuci 3D i 2D seizmicke podatke i busotine (izmijenjeno prema HGI, 2009) (autor: A. KAMENSKI)

(@) Geographical location of the study area (modified map from Google Earth); (b) map of the research area showing the locations of datasets used in this doctoral
dissertation, including 3D seismic data, 2D seismic data and wells (modified after HGI-CGS, 2009) (@author: A. KAMENSKI)
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sti u Dravskoj depresiji. Cilj je bio povecati to¢nost geoloskog
modela te smanijiti ekonomske i tehnicke rizike u zrelim baze-
nima s nepotpunim skupovima podataka kombiniranjem stroj-
nog ucenja i geoloske stru¢nosti. Istrazivanje je provedeno u
tri faze.

U prvoj fazi ANN su kombinirane s konvencionalnim geo-
statistickim metodama kako bi se poboljsalo predvidanje lito-
logije. lako je pristup pokazao potencijal, njegova su ogranice-
nja postala ocita u precjenjivanju pojedinih litoloskih
kategorija, osobito pjescenjaka, koji je bio predvidan s vecom
sigurno$cu tijekom procesa koji prethodi definiranju litoloskih
vrijednosti u modelu (upscaling). Unato¢ tome, integracija ANN
modela s temeljnim geoloskim znanjem pokazala se uspjes-
nom u modeliranju litolokog sastava.

Druga faza uvela je pristup potpomognut ANN za predvi-
danje vremensko-dubinskog odnosa, koji je znacajno nadma-
Sio tradicionalne pristupe. Modeli su postigli koeficijente kore-
lacije iznad 0,99, $to se pripisuje njihovoj sposobnosti da
obuhvate sloZzene geoloske obrasce. Rezultati takoder nagla-
$avaju vaznost razvoja lokalno specifi¢nih ANN modela koji se
mogu prilagoditi i za potrebe Sire primjene.

Treca faza bila je usmjerena na raspodjelu litologije primje-
nom karotaznih zapisa i 3D seizmickih atributa. Obrada poda-
taka pokazala se klju¢nom, pri ¢emu je utvrdeno da standardi-
zirani ulazni podatci daju geoloski najdosljednije rezultate.
Normalizirani i sirovi podatci doveli su do manje pouzdanih
predvidanja. Primjena na 2D seizmi¢kom profilu potvrdila je
prikladnost metodologije za regionalna istrazivanja.

Osim predvidanja litologije i vremensko-dubinske konver-
zije, razvijeni modeli podupiru karakterizaciju podzemlja za
geoenergetske primjene, ukljucujudiistrazivanje ugljikovodika,
procjenu geotermalnog potencijala i skladiStenje CO,. Razu-
mjevanjem sloZenih geoloskih odnosa, metodoloski pristupi
potpomognuti ANN-om nude poboljsanu toénost predvidanja
i ¢&ine ponovljiv okvir prilagodljiv drugim podru¢jimaistraZiva-
nja. Ovo istrazivanje postavlja temelj za napredne pristupe mo-
deliranju u buduc¢em upravljanju resursima.

CROATIAN GEOLOGICAL

aim was to improve the accuracy of the geological model
and reduce economic and technical risks in mature ba-
sins with incomplete datasets by combining machine
learning approaches with geological expertise. The re-
search was conducted in three phases.

In the first phase, ANNs were combined with conven-
tional geostatistical methods to improve lithology predic-
tion. Although the approach showed potential, limitations
became apparent in the overestimation of certain litho-
logical categories, particularly sandstone, which was pre-
dicted with greater certainty during the upscaling process
preceding the definition of lithological values in the mod-
el. Nevertheless, the integration of ANN models with fun-
damental geological knowledge proved effective in mod-
elling lithological composition.

The second phase introduced an ANN-supported ap-
proach for time-to-depth conversion, which significantly
outperformed traditional techniques. The models achieved
correlation coefficients above 0.99, reflecting their ability
to capture complex geological patterns. The results also
highlight the importance of developing locally specific ANN
models and provide recommendations for potential ad-
aptations for broader application.

The third phase focused on lithology distribution us-
ing well-log data and 3D seismic attributes. Data pre-
processing proved crucial, as standardised input data
yielded the most geologically consistent results, whereas
normalised and raw datasets produced less reliable pre-
dictions. Application to a 2D seismic profile confirmed the
suitability of the methodology for regional-scale studies.

Beyond lithology prediction and time-to-depth conver-
sion, the developed models support subsurface charac-
terisation for geoenergy applications, including hydrocar-
bon exploration, geothermal assessment and CO, storage.
By capturing complex geological relationships, ANN-sup-
ported workflows offer improved predictive capability and
provide a replicable framework adaptable to other sedi-
mentary basins. This research establishes a foundation
for advanced modelling approaches in future resource
management.
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(a-c) Rezultati modela iz prve faze razvoja metodologije, koji prikazuju SAANN pristup za slu¢ajeve P50 (a), P75 (b) i P90 (c). (d-i) Rezultati modela iz tre¢e
faze razvoja metodologije, koji ilustriraju ishode koristenjem standardiziranih ulaznih podataka (d, €), normaliziranih podataka (f, g) i sirovih podataka (h, i)
(autor: A. KAMENSKI)
(a-c) Model outputs from the first phase of methodological development, illustrating the SAANN approach for cases P50 (a), P75 (b) and P90 (c). (d-i) Model out-
puts from the third phase of methodological development, showing results obtained using standardised input data (d, €), normalised data (f, g) and raw data (h, i)
(author: A. KAMENSKI)
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Datum: 4. oZujka 2025. godine
Date: 4 March 2025

Naslov: Konceptualni model umjetnoga prihranjivanja krskog vodonosnika otoka Visa
Title: Conceptual model of managed aquifer recharge of karst aquifer on the island of Vis
Fakultet: Rudarsko-geolosko-naftni fakultet Sveucilista u Zagrebu

Faculty: Faculty of Mining, Geology and Petroleum Engineering, University of Zagreb
Mentori / Mentors: dr. sc. Stasa Borovic¢ (HGI), prof. dr. sc. Zoran Naki¢ (RGNF)

Zavod: Zavod za hidrogeologiju i inzenjersku geologiju

Department: Department of Hydrogeology and Engineering Geology

Otok Vis ima jedinstvene geoloske i hidrogeoloske znacajke,
$to je omogucilo nastanak krskih otockih vodonosnika. Zahva-
ljujuci tome, otok je samodostatan po pitanju vodoopskrbe.
Intenzivan ljetni turizam i klimatske promjene vrie znacajan
pritisak na resurse podzemne vode tijekom susne sezone. Po-
sljedi¢no, tijekom proteklog desetlje¢a doslo je do povremenih

The island of Vis exhibits unique geological and hydrogeological
properties that have enabled the formation of karst aquifers, which
form the basis of the island’s autonomous water supply. However,
local groundwater resources are highly vulnerable to climate
change and to seasonal overexploitation during the dry season.
As aresult, water reductions have occurred several times over the

Shematski konceptualni model MAR sustava unutar vodocrpilista Korita (autor: M. PATEKAR)
Schematic conceptual model of the MAR system within the Korita wellfield (author: M. PATEKAR)
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redukcija vode za potrosace. U ovom radu istrazene su moguc¢-
nosti primjene i uspostave sustava umjetnog prihranjivanja
vodonosnika (eng. managed aquifer recharge - MAR) kako bi
se povecala koli¢ina podzemne vode u centralnom viskom vo-
donosniku te sustava ranog uzbunjivanja (eng. early warning
system — EWS) za prodor morske vode kako bi se sprijecilo po-
tencijalno pogorsanje kemijskog stanja podzemne vode. Kako
bi se istraZile mogucnosti primjene MAR-a i EWS-a te usposta-
vili konceptualni modeli njihove izvedbe, provedena su opsez-
na interdisciplinarna terenska i laboratorijska istrazivanja. Kom-
binacija umjetnog prihranjivanja vodonosnika i sustava ranog
uzbunjivanja na prodor mora mogla bi pruziti osnovu za odr-
zivo upravljanje krskim vodonosnikom otoka Visa, sprje¢ava-
jucii ublazavajuci potencijalno pogorsanje koli¢inskog i kemij-
skog stanja podzemnih voda, posebno u svjetlu klimatskih
promjena koje se brzo mijenjaju i rastucih antropogenih priti-
saka u mediteranskoj regiji.

past decade. This research investigated the feasibility of Managed
Aquifer Recharge (MAR) techniques and early warning systems
(EWS) for seawater intrusion with the aim of preventing deteriora-
tion in groundwater quality and quantity. Based on detailed inter-
disciplinary fieldwork and laboratory investigations, conceptual
models for both MAR and EWS were developed. The combined
application of MAR and EWS could provide a foundation for the
sustainable management of the karst aquifer system on the island
of Vis, helping to prevent and mitigate potential deterioration of
both the quantitative and chemical status of groundwater. This is
particularly important in the context of rapidly changing climate
conditions and increasing anthropogenic pressures across the
Mediterranean region.

Digitalni model reljefa vodocrpilista Korita i okolnog terena s predlozenim poligonom za umjetno prihranjivanje vodonosnika (autor: M. PATEKAR)
Digital elevation model of the Korita wellfield and surrounding terrain with the proposed polygon for MAR (author: M. PATEKAR)
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Datum: 5. prosinca 2025. godine
Date: 5 December 2025

Naslov: Tefrostratigrafija i petrogeneza vulkanoklasti¢nih naslaga donjo do srednjomiocenskog

kiselog vulkanizma Karpatsko-panonske regije

Title: Tephrostratigraphy and petrogenesis of Lower to Middle Miocene volcaniclastic deposits produced by

silicic volcanism of the Carpathian-Pannonian Region

Fakultet: Prirodoslovno-matematicki fakultet Sveucilista u Zagrebu

Faculty: Faculty of Science, University of Zagreb

Mentori / Mentors: prof. dr. sc. Drazen Balen (PMF), dr. sc. Mihovil Brlek (HGI)

Zavod: Zavod za geologiju
Department: Department of Geology

Cilj istrazivanja bio je razviti detaljan tefrostratigrafski i petro-
genetski okvir donjo- i srednjomiocenskog vulkanizma Karpat-
sko—panonske regije (KPR-a) integriranjem proksimalnih i dis-
talnih vulkanoklasti¢nih naslaga na podru¢ju Panonskog
bazena i Dinaridskog jezerskog sustava. Primijenjena je vise-
struka metodologija: petrografija, geokemijske i izotopne ana-
lize vulkanskog stakla, Hf izotopi i U-Pb cirkon geokronologija.
Rezultati definiraju devet erupcijskih jedinica: Kalnik (=18,1 mil.
god.), Eger i Ostoros (=17,3 mil.god.), Mangé (=17,1 mil.god.),
Lower Bogacs (=17 mil.god.), Skrabutnik (=15,3 mil.god.), De-
mjén i Bidrovec (=14,9-14,8 mil. god) te Livno-Harséany (=14,3
mil. god.). Podatci otkrivaju postupnu, ali nelinearnu evoluciju
od kore-dominiranog magmatizma prema ja¢em utjecaju ma-
gmi iz plasta, redefiniraju regionalnu stratigrafiju te potvrduju
da je eksplozivni kiseli vulkanizam KPR-a bio ucestaliji i prostor-
no rasprostranjeniji nego sto se ranije pretpostavljalo. Sustav-
na primjena geokemije vulkanskog stakla pokazala se kljuénom
za pouzdanu korelaciju distalnih vulkanoklastita te diferenci-
jaciju erupcija bli-

skih starosti, dok su

izotopii geokrono-

logija cirkona dali

Cvrste petrogenet-

ske smjernice.

The aim of this study was to develop a detailed tephrostratigraph-
ic and petrogenetic framework for Lower and Middle Miocene
volcanism in the Carpathian-Pannonian Region (CPR) by integrat-
ing proximal and distal volcaniclastic deposits from the Pannon-
ian Basin and the Dinaride Lake System. A multi-proxy approach
was applied, including petrography, geochemical and isotopic
analyses of volcanic glass, Hf isotopes and U-Pb zircon geochro-
nology. The results define nine eruptive units: Kalnik (=18.1 Ma),
Eger and Ostoros (=17.3 Ma), Mangd (=17.1 Ma), Lower Bogacs
(=17 Ma), Skrabutnik (=15.3 Ma), Demjén and Bidrovec (=149~
14.8 Ma) and Livno-Harsany (=14.3 Ma). These findings reveal a
progressive but non-linear evolution from crust-dominated mag-
matism towards a stronger influence of mantle-derived melts.
They also refine regional stratigraphy and demonstrate that ex-
plosive silicic volcanism in the CPR was more frequent and geo-
graphically widespread than previously assumed. The systematic
use of volcanic glass geochemistry proved crucial for correlating
distal volcaniclastics and distinguishing coeval eruptions, while

zircon isotopes and

geochronology pro-

vide robust petro-

genetic constraints.

Shematski prikaz stratigrafije donjo i srednjomiocenskih vulkanoklastita s potencijalno korelativnim vulkanoklastitima s podru¢ja Madarske i Slovacke (au-

tor: N. TRINAJSTIC)

Schematic representation of the stratigraphy of Lower and Middle Miocene volcaniclastics with potentially correlative volcaniclastics from Hungary and Slovakia

(author: N. TRINAJSTIC)
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