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UVODNIK

N GODISNJE IZVJESGE 2017.

Uvodnik
Introduction

Dr. sc. Slohodan MIKO

Ravnatelj / Director

tel: (+385 1) 6160 749

fax: (+385 1) 6144 718

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

Dragi ¢itatelji,

s ponosom vam predstavljam Godi3nje izvje$¢e Hrvatskog
geoloskog instituta (HGI-CGS) koje vam donosi postignuca
njegovih djelatnika i istrazivaca u 2017. godini. Tijekom 2017.
doslo je do znacajnih promjena u rukovodecoj strukturi HGI-
CGS-a. Izborom novih predstojnica zavoda i predsjednice
Znanstvenog vijeca postignuta je zavidna zastupljenost Zena
u upravljackoj strukturi HGI-CGS-a. Osim ovih promjena, tije-
kom travnja 2017. izabran je i novi ravnatelj HGI-CGS-a na Ce-
tverogodidnji mandat.

Naravno, strateski prioriteti HGI-CGS-a su ostali isti kao i pri-
jasnjih godina u vidu stremljenja prema postizanju izvrsnosti
u podrucju geoloskih istrazivanja i osiguranja vodece uloge
HGI-CGS-a kao sredisnje geoznanstvene istrazivacke institu-
cije u Republici Hrvatskoj. Tijekom godine istraZivaci su radili
na Cetiri znanstvena projekta financirana od Hrvatske zaklade
za znanost (HRZZ) te tri projekta iz program transnacionalne
suradnje i na jednom projektu prekogranicne suradnje, kao i
na nhizu projekata suradnje s gospodarstvomii tijelima drzavne
uprave. U sklopu istrazivackog programa,Geoloske karte Re-
publike Hrvatske” izdan je niz novih karata.

U potrebi za nalazenjem rjesenja za financiranje svoje istrazi-
vacke djelatnostiistrazivaci HGI-CGS-a su tijekom godine sudje-
lovali u prijavi vise od 20 projekata cija realizacija bi se trebala
odvijati u razdoblju od 2018. do 2023. Znanstvena produktiv-
nost i vidljivost HGI-CGS-a oCituje se u povecanju broja viso-
kokvalitetnih znanstvenih radova te ukupne citiranosti radova
istrazivaca HGI-CGS-a.

Svakako treba spomenuti da su djelatnici HGI-CGS-a uspjesno
organizirali 44. kongres Medunarodnog udruzenja hidrogeo-

Dear Readers,

| proudly present to you the Annual Report of the Croatian Geo-
logical Survey (HGI-CGS), which brings you the achievements of
its employees and researchers in 2017. During 2017, significant
changes occurred in the management structure of the HGI-CGS.
With the elections of new heads of departments and of the presi-
dent of the Scientific Committee, an impressive representation
of women in the leadership structure of the HGI-CGS has been
achieved. In addition to these changes, the new director of the
HGI-CGS has been elected for a four-year term.

Of course, the strategic priorities of the HGI-CGS have, as in previ-
ous years, remained in the line of aspirations towards achieving
excellence in the field of geological research and ensuring the
leading role of the HGI-CGS as the central geoscientific research
institution in the Republic of Croatia. Throughout the year, our
researchers have worked on four scientific projects funded by
the Croatian Scientific Foundation (CSF), on three projects of the
transnational co-operation programme and one project of trans-
border co-operation, and on a number of projects in co-opera-
tion with the economic sector and state administrative bodies. A
number of new maps have been published within the research
programme "Geological Maps of the Republic of Croatia"

In the need for finding sources to finance their research activities,
the HGI-CGS researchers have participated in applying for more
than 20 projects that should be realised in the period from 2018
t02023.The scientific productivity and visibility of the HGI-CGS are
evidentin the increasing number of high-quality scientific papers
and the overall referencing of the papers by HGI-CGS's researchers.

Itis necessary to mention that the HGI-CGS's employees success-
fully organised the 44" Annual Congress of the International As-

HRVATSKI GEOLOSKI INSTITUT



loga (IAH) u Dubrovniku te sudjelovali u organizaciji skupova
o neogenu u Velikoj i kvartaru u Starigradu kod Paklenice. Ge-
ologia Croatica kao najprestizniji geoznanstveni ¢asopis u RH
redovito je izlazio.

Sljedec¢a 2018. godina po mnogo ¢emu je izazovna jer ¢e do-
nijeti, izmedu ostalog, novu razvojnu strategiju HGI-CGS-a za
petogodidnje razdoblje, Zakon o geoloskim istrazivanjima i ge-
oloskoj dokumentaciji te izradu informacijskog sustava arhiv-
ske grade (karata) HGI-CGS-a.

Razvoj i napredak HGI-CGS-a prvenstveno pociva na njegovih
113 djelatnika, kojima zahvaljujem na trudu i volji da dopri-
nesu geoloskoj struci i budu na usluzi gradanima Republike
Hrvatske.

Slobodan Miko
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sociation of Hydrogeologists (IAH) in Dubrovnik and participated
in organising the conference on the Neogene in Velika and the
conference on the Quaternary in Starigrad-Paklenica. Geologia
Croatica, the most prestigious geoscientific journal in Croatia, has
been regularly published.

The next year, 2018, is challenging in many ways because,among
other things, it brings a new developmental strategy to the HGI-
CGS for the five-year period and the law on geological research
and geological documentation, as well as the creation of the HGI-
CGS's archival material (maps) information system.

The development and progress of the HGI-CGS rest primarily on
its 113 employees, to whom I'am grateful for their effort and will-
ingness to contribute to the geological profession and to serve
the citizens of the Republic of Croatia.

Slobodan Miko
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Organizacijska struktura, zaposlenici i proracun
Organizational Scheme, Employees and Budget

RAVNATEL) | DIRECTOR:

Tajnica HGI | Secretary of the (GS:

UPRAVNO VIJECE | GOVERNING BOARD

ZNANSTVENO VLJECE | SCIENTIFIC COUNCIL

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

Mladenka JURCIC, dipl. iur.

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

Prof. dr. sc. Goran DURN (RGNF¥)

Dr. sc. Anita GRIZELJ (HGI-CGS)

Prof. dr. sc. Josipa VELIC (RGNF¥)

Dr. sc. Zeljka BRKIC, predsjednica - Chair
Dr. sc. Tamara MARKOVIC, zamjenica predsjednice - Chair deputy
Dr. sc. Stasa BOROVIC',V tajnica - Secretary
Dr. sc. Tomislav KURECIC, tajnik - Secretary
Dr. sc. Radovan AVANIC

Dr. sc. Koraljka BAKRAC

Dr. sc. Adriano BANAK

Dr.sc. Mirko BELAK

Dr. sc. Vlatko BRCIC

Dr. sc. Mihovil BRLEK

Dr. sc. Renato BULJAN

Dr. sc. Ines GALOVIC

Dr. sc. Lidija GALOVIC

Dr. sc. Tonéi GRGASOVIC

Dr. sc. Anita GRIZELJ

Dr. sc. Vlatko GULAM

Dr. sc. Valentina HAJEK-TADESSE

Dr. sc. Josip HALAMIC

MR
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Zaposlenici HGI-CGS-a (foto T. Frangen) / Employees of the HGI-CGS (photo by T. Frangen)

“MINGO - Ministarstvo gospodarstva Republike Hrvatske / Ministry of Economy of the Republic of Croatia

RGNF - Rudarsko-geolosko-naftni fakultet Sveucilista u Zagrebu / Faculty of Mining, Geology and Petroleum Engineering, University of Zagreb

“"‘p _|:'-:-..'-I-. % L .

Dr. sc. Ozren HASAN

Dr. sc. Marija HORVAT
Dr. sc. Nikolina ILIJANIC
Dr. sc. Tvrtko KORBAR
Dr. sc. Ozren LARVA

Dr. sc. Jasmina LUKAC REBERSKI
Dr. sc. Sasa MESIC

Dr. sc. Slobodan MIKO
Dr. sc. Zoran PEH

Dr. sc. Davor POLLAK

Dr. sc. Hrvoje POSILOVIC
Dr. sc. Damir SLOVENEC
Dr. sc. Andrej STROJ

Dr. sc. Ajka SORSA

Dr. sc. Josip TERZIC

Dr. sc. Kosta URUMOVIC
Dr. sc. Lara WACHA
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Ured ravnatelja

Zavod za geologiju
Department of Geology

Zavod za hidrogeologiju
iinzenjersku geologiju
Department of Hydrogeology and
Engineering Geology

Zavod za mineralne sirovine
Department of Mineral Resources

Strucne sluzbe
Administration and technical support

. Zavod za geologiju
Department of Geology

Zavod za mineralne sirovine
Department of Mineral Resources

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

Strune sluzbe
Administration and technical support
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Arhiva Geolis Knjiznica

Archive Geolis Library

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

Educational structure of the CGS employees

Godisnji prihodi HGI-CGS
HGI-CGS Annual revenue
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Mrezna stranica

Hrvatskog geoloskoy instituta
Website of the Croatian Geological Survey

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

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

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

MreZna stranica HGI-CGS-a je glavni elektronicki davatel; in-
formacija o institutu dostupan svima u svijetu. Na stranici su
dostupni svi bitni podaci o institutu (povijest, struktura, dje-
latnosti, popis zaposlenika, javni dokumenti, prikazi projekata,
oprema, publikacije te novosti). Najve¢u posjecenost zadrzale
su rubrike Novostii Geoportal. Podstranica Geoportal je tijekom
godine nadopunjena novim izdanim geoloskim kartama te in-
formacijama o njihovoj dostupnosti.

Sadrzaj mrezne stranice konstantno raste te je prema kolici-
ni objavljenog materijala ona i dalje najveca edicija instituta.

Broj posjeta stranici HGI-CGS-a kontinuirano raste. Tijekom go-
dine imala je 44 500 posjeta (25% vise nego u 2016.). Najvise
posjeta i dalje je iz Hrvatske i susjednih zemalja te iz SAD-a.

Cumniry ol
Lrkrides 2000 (48 00%)
Croala 1%ED (43 59%)
Lirsted Shates Pl B
LinvErd Kreriom S35 (1%
A eying 355 (DA%
beTrln 2 (0
Py ) [}
erorruh 210 [0L4B)
Beaxl 0 [ w8 )
o] L [ 40%)
Fietherlandy 1 (oAl vl
Berina arud Monbergro T [ B
AT aha 145 (0 33%)
Swrtzeriend ET e 5]
Dobria 80d Her povnd ol [0 25 %)

Posjecenost mrezne stranice u 2017. godini po drzavama

Website visits by country in 2017

The HGI-CGS website is the main electronic provider of infor-
mation about the institute and is accessible to everybody in the
world. The website contains all important data about the insti-
tute (history, structure, activities, list of employees, public doc-
uments, project reviews, list of equipment, publications, and
news). The News and the Geoportal sections are still the most
visited contents. The Geoportal sub-site has been supplement-
ed with new editions of geological maps and information on
their availability.

The website's contents are continuously increasing, and so giv-
en the amount of published material, it is still the HG-CGS's larg-
est edition.

HRVATSKI GEOLOSKI INSTITUT



Godisnja posje¢enost mrezne stranice
Annual website visits

Tijekom 2017. pokrenuta je izrada nove mrezne stranice mo- ~ The number of visits to the website is continuously increasing,
dernijeg i preglednijeg izgleda, ukljucujuci verziju na engle-  and during the year, 44 500 have been noted (25% more than
skom jeziku, kako bi se olaksao pristup inozemnim korisnicima.  in 2016). The majority of visits still come from Croatia and neigh-

HGI-CGS drzi korak s viemenom te je, uz sluzbenu mreznu stra- bouring countries, as well as from the USA.

nicu, svoju prisutnost na internetu prosirio i na drustvene mre-  The creation of a new website with a more modern and clearer
Ze Facebook, Instagram i Twitter. look started in 2017, including an English version in order to ease
access for foreign users.

The HGI-CGS keeps pace with the times and has, aside from the
website, widened its internet presence to social networks - Fa-
cebook, Instagram and Twitter.

=

$86I

Dio novog dizajna mrezne stranice
Part of the new website design

CROATIAN GEOLOGICAL SURVEY
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Lavod za geologiju
Department of Geology

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

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

U Zavodu za geologiju zaposlena su 42 djelatnika: 20 doktora
znanosti, 2 poslijedoktoranda, 1 asistent, 11 stru¢nih suradnika
i 8 tehnicara. Osnovna djelatnost zavoda vezana je za provode-
nje regionalnih geoloskih istrazivanja na podrucju Republike
Hrvatske (RH). Svi geolozi u zavodu ukljuceni su u rad jednog
od dvaju temeljnih projekata instituta: Osnovna geoloska kar-
ta RH 1:50.000 i Geokemijska karta RH, Ciji su rezultati prikazani
u poglavlju Geoloske karte.

Znanstvena djelatnost zavoda financira se od strane Ministar-
stva znanosti i obrazovanja kroz namjensko visegodisnje insti-
tucijsko financiranje, koje je nedovoljno za kvalitetno sustavno
znanstveno istraZivanje i obrazovanje mladih istraZivaca. Tije-
kom 2017. znanstvena istrazivanja provodila su se i kroz pro-
jekte financirane od Hrvatske zaklade za znanost ,Standardiza-
cijai primijenjena istrazivanja kvartarnih sedimenata Hrvatske
- SAPIQ" (dr. sc. L. Galovic) i ,Geoloski i seizmolo3ki aspekti ge-
odinamike Kvarnera - razotkrivanje kvarnerskog rasjeda — GE-
OSEKVA" (dr. sc. Korbar) te kroz suradnju sa Zavodom za mine-
ralne sirovine na projektu,,Nestali jezerski krajobrazi isto¢nog
dijela Jadranskog mora” (dr. sc. Miko), s Poljoprivrednim fakul-
tetom u Osijeku ,Razvoj formulacija novih prirodnih insekti-

Profil Grmoscica - uzorkovanje kvartarnih naslaga jedinice Bistra
Grmoscica profile - sampling of the Quaternary deposits of the Bistra unit

There are 42 employees in the Department of Geology: 20 with
PhDs, 2 post-docs, 1 assistant, 11 professional associates, and 8
technicians. The Department's basic activity is conducting regi-
onal geological research on the territory of the Republic of Cro-
atia (RH). All geologists in the Department are included in the
work on one of the two fundamental projects of the HGI-CGS:
the "Basic Geological Map of RH 1:50.000" (BGM), and the "Geo-
chemical Map of RH". Their results are presented in the Geologi-
cal maps section.

The Department's scientific activity is financed by the Ministry of
Science and Education through dedicated multiannual institutio-
nal financing, which is insufficient for high-quality systematic sci-
entific research and the education of young researchers. During
2017, scientific research was also financed by the Croatian Scien-
ce Foundation (CSF) for the projects "Standardisation and Appli-
ed Investigation of Quaternary Sediments in Croatia — SAPIQ" (L.
Galovi¢, PhD) and "Geological and seismological aspects of ge-
odynamics in Kvarner area — unveiling of the Kvarner fault — GE-
OSEKVA" (T. Korbar, PhD), through co-operation with the Depar-
tment of Mineral Resources on the project "Lost Lake Landscapes
of the Eastern Adriatic Shelf" (S. Miko, PhD), with the Agricultural

HRVATSKI GEOLOSKI INSTITUT



Postupak izrade lista OGK (priredio V. Br¢ic)
Creation process for a BGM sheet (prepared by V. Brci¢)

Snimanje kvartarnih naslaga na lokalitetu Vrsi
Quaternary sediment recording at the Vrsi site

CROATIAN GEOLOGICAL SURVEY

Faculty in Osijek on "Development of new natural insecticide for-
mulations based on inert dusts and botanicals to replace synthe-
tic, conventional insecticides - DIACROMIXPEST" (Rozman, PhD),
and with the Croatian Academy of Sciences and Arts on "Roman
funerary monuments of south-western Pannonia in their mate-
rial, social, and religious context — RGSP" (B. Migotti, PhD). We
also participate in the bilateral scientific project "Stratigraphy and
Correlation of Upper-Miocene-Pliocene Sediments along the Cro-
atian - Hungarian Border" with colleagues from Hungary.

In 2017, we continued the successful international scientific co-
operation of the Department with the LIAG Institute (Leibniz In-

Kalcitne ispune kvartarnih naslaga, Seline (foto A. Banak)
Calcite filling in Quaternary sediments, Seline (photo by A. Banak)
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cida na osnovi inertnih prasiva i botanickih insekticida i nji-
hovih kombinacija kao zamjena za sintetske konvencionalne
insekticide — DIACROMIXPEST” (dr. sc. Rozman) i s Hrvatskom
akademijom znanosti i umjetnosti ,Rimski grobni spomenici
jugozapadne Panonije u svome materijalnom, drustvenom i
religijskom kontekstu - RGSP” (dr. sc. Migotti). Sudjelujemo i
na bilateralnom znanstvenom projektu s kolegama iz Madar-
ske,Stratigrafija i korelacija gornjomiocensko-pliocenskih se-
dimenata duz hrvatsko-madarske granice”.

Tijekom 2017. godine nastavljena je uspjeSna medunarodna
znanstvena suradnja zavoda i LIAG Instituta (Leibniz Institute
for Applied Geophysics) iz Hannovera, Njemacka, na realizaciji
datiranja kvartarnih naslaga Jadranskih otoka metodama op-
ticki i infracrveno stimulirane luminiscencije (OSL i IRSL).

Angazirani smo na INTERREG - IPA CBC projektu Zavoda za hi-
drogeologiju i inZenjersku geologiju “Transnational advanced
management of land use risk through landslide susceptibility
maps design — safEarth ” (dr. sc. Gulam). Djelatnici Zavoda na-
pravili su i geolosku podlogu za studiju okvirnih moguénosti
izrade drugog kolosjeka i rekonstrukcije Zeljeznicke pruge na
podrucju Rijeke (Fucek i sur.).

Tijekom godine zaposlenici zavoda objavili su 14 znanstvenih
radova u ¢asopisima citiranim u bazi Current Contents.

Sudjelovali smo u organizaciji 7. medunarodne radionice o ne-
ogenu centralne i jugoisto¢ne Europe (7NCSEE) u Velikoj od 28.
do 31.05.2017. godine, a u okviru Medunarodnog dana muzeja
u Pozegi, 18.05.2017. otvorena je i izlozba ,Tajne mikrosvijeta
Zlatne doline” (dr. sc. Hajek-Tadesse i sur.). U okviru pripreme
za prijavu Geoparka Viski arhipelag za stjecanje statusa UNES-
CO globalnog geoparka angazirano je nekoliko djelatnika Za-
voda (dr. sc. Korbar i sur.).

Izlozba ,Tajne mikrosvijeta Zlatne doline” Pozega (foto B. Starcevic Tesari)
The "Secrets of the Golden Valley's Microworld" exhibition in Pozega (photo by
B. Starcevic Tesari)

stitute for Applied Geophysics) from Hannover, Germany, on the
realisation of dating the Quaternary sediments on Adriatic islands
by optically and infrared stimulated luminescence (OSLand IRSL).

We are engaged on the INTERREG - IPA CBC project with the
Department of Hydrogeology and Engineering Geology "Tran-
snational advanced management of land use risk through lan-
dslide susceptibility maps design - saffarth" (V. Gulam, PhD).
The Department's employees have also created the geological
base for the study of possibilities for building the second ra-
ilway track and the reconstruction of the railway in the Rijeka
area (Fucek et al)).

During the year, the Department's employees have published 14
scientific papers in Current Contents journals.

We participated in the organisation of the 7™ international work-
shop on the Neogene of central and south-eastern Europe (7NC-
SEE) in Velika from 28 to 31 May 2017, while the exhibition "Se-
crets of the Golden Valley's Microworld" (Hajek-Tadasse, PhD, et
al) was opened in PoZega as part of the International Museum
Day. Several employees of the Department were engaged in
preparations to apply for UNESCO global geopark status for the
geopark Vis Archipelago. (T. Korbar, PhD, et al.).

Popularno-znanstvena ilustracija dijapira
Komiza izradena za potrebe Geoparka Viski
arhipelag (priredio K. Petrinjak)

A popular scientific illustration of the Komiza
diapir made for the needs of the geopark Vis
Archipelago (prepared by K. Petrinjak)
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Zavod za hidrogeologiju 1 inzenjersku geologiju
Department of Hydrogeology and Engineering Geology

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

fax: (+385 1) 6144 713

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

Uzorkovanje podzemne vode crpkom u sklopu projekta TRANITAL
(foto T. Markovic)

Groundwater sampling in the scope of the TRANITAL project

(photo by T. Markovic)

Istrazivanja koja se obavljaju u sklopu Zavoda za hidrogeo-
logiju i inZenjersku geologiju (HGIG) pripadaju znanstvenom
podrugju tehnickih znanosti, polju rudarstvo, nafta i geolos-
ko inZenjerstvo, grani geolosko inZenjerstvo. U zavodu trenut-
no rade 34 zaposlenika. Cetrnaestoro je doktora znanosti na
stalnim radnim mjestima, jo$ je petero stalno zaposlenih ge-
ologa, uz dvije poslijedoktorandice i Sestero tehnicko-admi-
nistrativnih djelatnika. Svi su oni uklju¢eni u jedan od dvaju
temeljnih projekata nase institucije: Osnovna hidrogeoloska
karta i Osnovna inzenjerskogeoloska karta. Koncem godine
dio se istrazivaca vrlo aktivno ukljucio i u buduci projekt nase
temeljne djelatnosti: Geomorfolosku kartu. U zavodu se radi
na jednom znanstvenom projektu Hrvatske zaklade za znanost
(HRZZ): TRANITAL (dr. sc. Tamara Markovi¢), a jedan je projekt
HRZZ prosao recenziju i o¢ekuje se potpisivanje ugovora po-
Cetkom sljedece godine (ISSAH, dr. sc. Kosta Urumovic). Osim
znanstvenih projekata sustavno se radi na pisanju znanstve-

CROATIAN GEOLOGICAL SURVEY

Research conducted within the Department of Hydrogeology
and Engineering Geology (DHEG) belongs to the scientific area
of technical sciences, the fields of mining, petroleum, and geo-
logical engineering, and the branch of geological engineering.
There are currently 34 employees working at the Department.
Fourteen have PhDs and hold permanent positions; 5 others are
geologists, with 2 post-docs and 6 technical-administrative em-
ployees. All of them are engaged in one of the two fundamen-
tal projects of our institution: the "Basic Hydrogeological Map"
and the "Basic Engineering Geological Map". At the end of the
year, some of the researchers also engaged very actively in a fu-
ture project related to our fundamental activity: the "Geomor-
phological Map". At the Department, work is also conducted on
the Croatian Science Foundation (CSF) project TRANITAL (Tamara
Markovi¢, PhD), while another CSF project has passed the review
process and the signing of the contract is expected in early 2018
(ISSAH, Kosta Urumovi¢, PhD). In addition to scientific projects,

TOC analizator nabavljen u sklopu projekta TRANITAL (foto T. Markovic)
TOC analyser procured in the course of the TRANITAL project (photo by T.
Markovic)
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Trasiranje ponora Perusi¢ kod Biograda za potrebe odredivanja zona
sanitarne zastite izvorista (foto T. Frangen)

Tracer test at Perusi¢ swallow hole (ponor) near Biograd for the purpose of
determining the sanitary protection zones for the water supply source (photo
by T. Frangen)

nih radova i zadnjih je godina uocljiv napredak na tom polju.
U sklopu zavodskih istraZivanja objavljeno je pet znanstvenih
radova u indeksiranim ¢asopisima. Trend porasta broja rado-
va iz podru¢ja geoloskog inZenjerstva ocekuje se i ubuduce,
aradi se i na Cetiri doktorske disertacije. Zavodski laboratoriji
(laboratorij za hidrokemiju i inZzenjerskogeoloski laboratorij)
nastavljaju s radom i razvojem te predstavljaju vaznu kariku u
radu svih istraZivaca, a prvi put je kupljena i oprema za geofi-
zicka istraZivanja (seizmicko profiliranje, prvenstveno refrak-
ciju). U tijeku je edukacija kadrova i snimanje profila na kon-
kretnim zadatcima.

| WOEEEN

systematic work is carried out on writing scientific papers, with
visible progress in this field in the last few years. Within depart-
mental research, 5 scientific papers were published in indexed
journals. The increasing trend in the number of papers in the field
of geological engineering is expected to proceed in the future,
and 4 PhD dissertations are also in progress. The Department's
laboratories (the hydrochemical and the engineering-geological
laboratories) have continued their work and development and
represent an important link in the work of all researchers. Addi-
tionally, the equipment for geophysical research (seismic profil-
ing, primarily seismic refraction) has been purchased for the first
time. The education of workers and profile recording for specific
tasks are currently under way.

We must especially emphasise the fact that at the end of the year
(partly to the beginning of 2018), as many as 7 young geologist-
researchers have been employed on projects financed by the
European Union. Unfortunately, at present, these projects are al-
most the only opportunity for the employment of new workers
necessary for the continuation of high-quality work at this scien-
tific institution in the long term. Five large projects of this kind
are currently under way at the Department:
« Camaro-D - leader Jasmina Lukac Reberski, PhD - Interreg
DTP
« DARLINGe ~Tamara Markovi¢, PhD - Interreg DTP
« GDi Ensemble FloodSmart =Tihomir Frangen, PhD - Structu-
ral funds

- .E*‘, -

3D model stijenske mase kamenoloma,Mironja Il” s izdvojena 4 seta diskontinuiteta, obradeno sustavom ShapeMetrix3D

(priredio D. Navratil)

3D model of rock mass in the "Mironja II" quarry with 4 sets of discontinuities outlined, processed using the ShapeMetrix3D system

(prepared by D. Navratil)
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Posebno se istice Cinjenica da je u zavodu na koncu godine (di-
jelom od pocetka 2018.) zaposleno ¢ak sedmero mladih istra-
Zivaca-geologa izravno na projektima financiranim od strane
Europske unije. Nazalost, ovo je danas gotovo jedina prilika za
zaposljavanje novih kadrova neophodnih za dugoroéno kvali-
tetan nastavak rada u ovoj znanstvenoj instituciji. Trenutno se
u zavodu radi na pet velikih projekata ove vrste:
« Camaro-D - voditeljica dr. sc. Jasmina Luka¢ Reberski -
Interreg DTP
+« DARLINGe - dr. sc. Tamara Markovi¢ - Interreg DTP
+GDi Ensemble FloodSmart - dr. sc. Tihomir Frangen -
Strukturni fondovi
« PROLINE-CE - dr. sc. Josip Terzi¢ - Interreg CE
- safEarth - dr. sc. Vlatko Gulam - Interreg IPA CBC Hrvatska
- Bosna i Hercegovina - Crna Gora.

Ovi su projekti nacin na koji se institucija moze, u uvjetima ne-
dovoljnog financiranja temeljne djelatnosti, i dalje gotovo ne-
smanjenom aktivnos¢u baviti znanstvenim radom i radom na
osnovnim kartama, pa se istrazivanja i pilot-akcije ovih projeka-
ta usmjeravaju prema podrucjima od stru¢nog i znanstvenog
interesa, te koristi za drustvo u cjelini. Proces prijave na ovakve
programe se ne zaustavlja i o¢ekuje se kontinuitet dobivanja
projekata. Veci napori ¢e se ulagati u prijave na projekte znan-
stvenog karaktera, prije svega HRZZ i Obzor2020.

Zavod je i dalje veoma aktivan u suradnji s privredom, lokal-
nom upravom i javnim institucijama za koje obavlja Citav niz
projekata, uvijek koristeci tako dobivene podatke i spoznaje
u svojoj temeljnoj i znanstvenoj djelatnosti. Tijekom ove go-
dine ugovoreno je dvadesetak projekata, a kao vazniji inve-
stitori isticu se: Hrvatske vode, Hrvatska elektroprivreda, Grad
Zagreb, Zadarska zupanija, Agronomski fakultet, Institut IGH,
Regionalni centar istog okolisa, Zagorski vodovod, Elektro-
projekt d.d., Geotehnicki studio d.o.o., Oikon d.o.0. i Geokon-
Zagreb d.d.

CROATIAN GEOLOGICAL SURVEY

Prva projektna radionica projekta safEarth u Ribniku (foto T. Frangen)
First project workshop of the saftarth project in Ribnik (photo by T. Frangen)

+ PROLINE-CE - Josip Terzi¢, PhD - Interreg CE
« saffarth - Vlatko Gulam, PhD - Interreg IPA CBC Croatia —
Bosnia and Herzegovina — Montenegro.

These projects are a way in which the institution can, under the
conditions of insufficient fundamental funding of activities, still
engage in scientific work and work on basic maps at almost the
same capacity. The research and pilot actions of these projects are
thus aimed towards areas of professional and scientific interest,
as well as those of benefit for the entire society. The process of
application to such programmes is not ceasing, and a continuity
of approved projects is expected. More effort will be provided in
applying for projects of scientific character, in the first place, from
the CSF and Horizon2020.

The Department is still very active in co-operation with the eco-
nomic sector, local government, and public institutions, for which
it is carrying out a number of projects, always using data and
findings thus acquired in its fundamental and scientific activi-
ties. During the year, some 20 projects have been agreed upon,
with some of the more important investors being Croatian Wa-
ters, the Croatian Electrical Company, the City of Zagreb, Zadar
County, the Faculty of Agriculture, Croatian Construction Institute,
the Regional centre for a clean environment, the Zagorje water
utility, Elektroprojekt plc, Geotehnicki studio Ltd,, Oikon Ltd.,, and
Geokon-Zagreb plc.
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Zavod za mineralne sirovine

Department of Mineral Resources

Predstojnica Zavoda / Head of Department: Dr. sc. Nikolina ILIJANIC
tel.: 358 1 6160 745

fax.: 38516144 716

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

Zavod za mineralne sirovine provodi istraZivanja u podru¢ju
mineralnih sirovina i geokemije okolisa, te paleolimnologije i
geologije podmorja. U Zavodu je trenutno zaposleno 12 dje-
latnika, od toga troje na znanstvenim radnim mjestima, pete-
ro na stru¢nim radnim mjestima i jedna doktorandica na su-
radnickom radnom mjestu asistentice. Tijekom 2017. godine
znacajno se promijenila struktura zaposlenih u odnosu na pret-
hodnu godinu; troje djelatnika je ostvarilo pravo za odlazak u
mirovinu, dok je jedan djelatnik preminuo, ¢ime se smanjio
broj zaposlenika te se u sljede¢em razdoblju ocekuje obnova
ljudskog potencijala u zavodu. Sredinom 2017. godine odrza-
na je strucna ekskurzija zavoda u prijasnji rudnik bakra i Zeljeza
Sv. Barbara u Rudama pokraj Samobora.

Djelatnici zavoda sudjeluju u projektima programa Obzor2020
vezanim za politike o mineralnim sirovinama, te su tijekom
2017. godine sudjelovali na nekoliko medunarodnih projeka-
ta (MICA, GeoCradle, ProSUM, FORAM), u sklopu kojih su su-

Stru¢na ekskurzija Zavoda za mineralne sirovine u prijasnji rudnik bakra

i Zeljeza Sv. Barbara u Rudama (foto stru¢na voditeljica Rudnika svete
Barbare)

Professional excursion of the Department of Mineral Resources to the former
copper and iron mines of St. Barbara in Rude

Department of Mineral Resources conducts research in the field
of mineral resources and environmental geochemistry, and the
fields of paleolimnology and marine geology. There are current-
ly 12 employees at the Department, three of whom in scientific
positions (PhDs), five professional associates, and one PhD can-
didate in the associate position of assistant. In 2017 the structure
of employees changed significantly in respect to the previous
year; three employees retired while another one passed away,
the number of employees thus having decreased. Renewal of
human potential at the Department is expected in the following
period. A one-day professional excursion to the former copper
and iron mines of St. Barbara in Rude near Samobor was organ-
ised during 2017.

The Department's employees are participating in the Hori-
zon2020 programme projects related to mineral policies, and in
2017 they participated in several international projects (MICA,
GeoCradle, ProSUM, FORAM), within which they attended meet-

Istrazivacka platforma,Q2” u uvali Telas¢ica prije isplovljavanja
Research platform "Q2" in Telascica bay before shipping out
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Sudionici LoLADRIA radionice na Dugom otoku (foto K. Bakrac)
Participants of the LoLADRIA workshop on the Dugi otok Island (photo by K.
Bakra¢)

djelovali na sastancima u Parizu u lipnju (MICA, Erli Kovacevi¢
Galovi€), u Zenevi u listopadu (ProSUM-FORAM, Zeljko Dedic),
u Briselu tijekom studenog (ProSUM, Zeljko Dedi¢). U sklopu
projekta GeoERA prijavljena su Cetiri projekta u tematskom po-
dru¢ju mineralnih sirovina.

Unutar istrazivackog projekta LoLADRIA pocetkom srpnja
2017. godine provedeno je geofizicko istrazivanje (Hrvatski
hidrografski institut) i busenje morskih sedimenata u uvali Te-
las¢ica na Dugom otoku. Tijekom navedenog terenskog rada
odrzana je radionica o istraZivanju potopljenih paleookolisa u

Voditelji znanstvenoistrazivackog
krstarenja u Jadranskom moru POS514,
Hartmut Schulz i Slobodan Miko, ispred
RV Poseidon u luci u Dubrovniku

Leaders of the scientific-research cruise
POS514 in the Adriatic Sea, Hartmut Schulz
and Slobodan Miko, in front of the RV
Poseidon in the port of Dubrovnik

CROATIAN GEOLOGICAL SURVEY

ings in Paris in June (MICA, Erli Kova-
Cevi¢ Galovi¢), in Geneva in Octo-
ber (ProSUM-FORAM, Zeljko Dedic),
in Bruxelles in November (ProSUM,
Zeljko Dedic). Within the GeoERA pro-
ject four further projects have been
applied for in the thematic field of
mineral resources.

Within the Croatian Science Founda-
tion (CSF) research project LoLADRIA
geophysical exploration (by the Hy-
drographic Institute of Croatia) and
drilling of marine sediments in the
Telad¢ica bay on the Dugi otok Island
were carried out at the beginning
of July 2017. During this fieldwork a
workshop was organised on the topic of submerged palecenvi-
ronments research within the LoLADRIA project. Fifteen MA and
PhD students and a number of young researchers attended. The
final conference of the LoLADRIA project was also held, as part
of the congress of Quaternary geology of Croatia and Slovenia in
Starigrad Paklenica (910" of November 2017).

In 2017 the project "Changes in Carbon Stocks and Calculation of
Trends of Total Nitrogen and Organic Carbon in Soil, and the Car-
bon-to-Nitrogen Ratio" ended and on the 30 November 2017
the presentations of the project results were held at the Croatian
Agency for the Environment and Nature. The data acquired with-
in the project is available for viewing via the ENVI environmental
portal (http://enviazo.hr/?topic=3).
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sklopu LoLADRIA projekta, na kojoj je sudjelovalo 15 studenata
diplomskih i doktorskih studija, te mladiistrazivaci. Odrzana je
i zavrsna konferencija LoLADRIA projekta u sklopu kongresa za
Kvartarnu geologiju Hrvatske i Slovenije u Starigradu-Paklenici
(9.-10. studenog 2017.).

Tijekom 2017. godine zavrsio je projekt,Promjena zaliha uglji-
ka u tluiizracun trendova ukupnog dusika i organskog uglji-
ka u tlu te odnosa C:N te je 30. studenog 2017. godine odrza-
no predstavljanje rezultata projekta u prostorijama Hrvatske
agencije za okoli$ i prirodu. Podaci prikupljeni unutar projek-
ta su dostupni za pregled kroz ENVI portal okolisa (http://envi.
azo.hr/?topic=3).

U 2017. godini zapoceo je novi dvogodisnji ciklus projekta
EMODnet-Geology 3 s geolo3kim institutom Finske (GTK) kao
voditeljem konzorcija. Na kick-off sastanku odrzanom 30.-31.
svibnja 2017. u Helsinkiju sudjelovao je dr. sc. Slobodan Miko,
dok je dr. sc. Ozren Hasan sudjelovao na sastanku u Rimu (25.-
28.09.2017.), u sklopu kojeg je sudjelovao na sastanku grupe
za Jadransko more, za harmonizaciju pred-kvartarnih sedime-
nata.

Tijekom 2017. godine provedeno je znanstvenoistrazivacko
krstarenje u Jadranskom moru u trajanju od 21 dan, na nje-
mackom istrazivackom brodu RV ,Poseidon” pod vodstvom
glavnog znanstvenika dr. sc. Hartmuta Schulza sa Sveucilista
uTibingenu, a sudjelovali su djelatnici zavoda dr. sc. Ozren Ha-
san i dr. sc. Nikolina llijani¢. Sedimenti su uzorkovani pomocu
nekoliko vrsta grabila i gravitacijskog jezgrila (korera). Dio se-
dimenata pohranjen je u Hrvatskom geoloskom institutu, te se
na njima provode analize minerala glina, magnetskog suscep-
tibiliteta i modalne analize.

Ozren Hasan i Nikolina llijani¢ s prvim jezgrama uzorkovanim gravitacijskim
jezgrilom iz hrvatskog dijela Jadranskog mora (42°17'N, 18°15'E; 4,1 m)
(foto H. Schulz)

Ozren Hasan and Nikolina llijani¢ with the first cores sampled by a gravity corer
in the Croatian part of the Adriatic Sea (42°17'N, 18°15"E; 4,1 m)

(photo by H. Schulz)

In 2017 the new two-year cycle of the EMODnet-Geology 3 pro-
ject has begun, with the Geological Survey of Finland (GTK) as
the consortium leader. The kick-off meeting, held on 30 to 31
May 2017 in Helsinki, was attended by Slobodan Miko, PhD, while
Ozren Hasan, PhD, attended the meeting in Rome (25 to 28 Sep-
tember 2017), within which he participated in the meeting of
the group for the Adriatic Sea, for the harmonisation of pre-Qua-
ternary sediments.

In 2017 a 21-day scientific-research cruise in the Adriatic Sea was
organised, on board of the German research vessel RV Poseidon,
led by the chief scientist Hartmut Schulz, PhD, from the Universi-
ty of Tibingen. The Department's employees Ozren Hasan, PhD,
and Nikolina Ilijani¢, PhD, also participated. Sediments were sam-
pled by several grabs and a gravity corer. A part of the sediments
is kept at the HGI-CGS and is being under clay mineral, magnetic
susceptibility and heavy mineral analyses.
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Geoloska sluzha
Geological Survey

Voditelj sluzbe / Head of the survey: Dr. sc. Slohodan MIKO

Geoloska sluzba svoju djelatnost provodi kroz nekoliko tema.
Jedna je od njih osiguravanje rada informacijskog sustava GE-
OLIS-a u kojem su pohranjene geoloske informacije dostupne
korisnicima i djelatnicima HGI-CGS-a. Tijekom 2017. osim ak-
tivnosti vezanih za arhiviranje i digitalizaciju elaborata i studi-
ja, napravljene su inicijalne pripreme za digitalizaciju arhivskih
geoloskih karata, radnih karata i specijalistickih karata, pripre-
ma za njihovo georeferenciranje te izradu operativne GIS baze
karta kako bi se istrazivacima omogucio kompletni uvid u kar-
tografsku pokrivenost Republike Hrvatske geoloskim kartama
raznih mjerila. Planira se da ovaj sustav postane u potpunosti
funkcionalan do kraja 2018. godine. Osim navedenog, naprav-
liene su pripreme za izradu GIS preglednika svih dosadasnjih
projekata izvedenih kao baze podataka i samostalni GIS pro-
jekti. Velika potpora geoloskoj sluzbi biti ¢e i aktiviranje GeoE-
RA projekta koji ¢e omoguciti razvoj baza prema INSPIRE di-
rektivi, narocito vezano uz mineralne sirovine, hidrogeologiju

Potpisivanje sporazuma o suradnji HGI-CGS-a i Ministarstva obrane na
Hrvatskom vojnom ucilistu,,Dr. Franjo Tudman”

Signing of the co-operation agreement between the HGI-CGS and the Ministry
of Defence at the Croatian Military School "Dr. Franjo Tudman"

CROATIAN GEOLOGICAL SURVEY

The Geological Survey carries out its activities through several
themes. One of them is ensuring the work of the GEOLIS infor-
mation system, which stores geological information available to
HGI-CGS's users and employees. In addition to the activities re-
lated to archiving and digitising studies and reports, in 2017, ini-
tial preparations for the digitisation of archival geological maps,
working maps, and specialist maps were also carried out and the
preparations done for their georeferencing and the creation of an
operative GIS map database, in order to enable researchers full in-
sightinto the cartographic coverage of the Republic of Croatia by
geological maps of various scales. The plan is to make this system
fully functional by the end of 2018. Along with this work, prepa-
rations have been carried out for the production of GIS browsers
for all previous projects, executed in the form of databases and
independent GIS projects. The activation of the GeoERA project
will provide great support to the Geological Survey as this pro-
ject will enable database development in accordance with the
INSPIRE directive, especially pertaining to mineral resources, hy-
drogeology, and geothermal energy. The HGI-CGS has continued
to be active within the EureoGeoSurveys through work with ex-
pert groups, and representatives and their substitutes have been
named for 8 work groups. Preparations for signing contracts on
co-operation with the geological surveys of China and Israel have
been carried out. The HGI-CGS and the Ministry of Defence of
the Republic of Croatia have signed an agreement for co-opera-
tion at the Croatian Military School "Dr. Franjo Tudman" in order
to realise long-term co-operation on projects in education, sci-
ence, and research. The topic of the agreement is the execution
of mutual scientific research and developmental projects in the
field of geoscience and the production of various types of geo-
logical maps. Co-operation has also been renewed with the Hy-
drographic Institute of Croatia in the area of the future model for
the production of seafloor geological maps and the finding of a
model for financing these activities through the law on geologi-
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i geotermalnu energiju. HGI-CGS je nastavio biti aktivan u sklo-
pu EuroGeoServeysa (udruzenja europskih geoloskih sluzbi)
krozrad u ekspertnim skupinama te suimenovani predstavnici
i njihovi zamjenici u 8 radnih skupina. Napravljene su pripre-
me za potpisivanje ugovora o suradnji s geoloskim sluzbama
Kine i Izraela. HGI-CGS i Ministarstvo obrane RH potpisali su
sporazum o suradnji na Hrvatskom vojnom ucilistu,,Dr. Franjo
Tudman” kako bi se ostvarila dugoro¢na suradnja
na zajednickim projektima obrazovanja, znanosti i
istrazivanja. Predmet sporazuma je provodenje za-
jednickih znanstveno-istrazivackih i razvojnih pro-
jekata u podrucju geoznanosti, te izrada razli¢itih
tipova geoloskih karata. Obnovljena je i suradnja s
Hrvatskim hidrografskim institutom na temu bu-
duceg modela izrade geoloskih karata podmor-
ja i nalaZzenja modela financiranja ovih aktivnosti
kroz Zakon o geoloskim istrazivanjima cCije dono-
Senje se planira tijekom 2018. godine. Izraden je i
prijedlog izgleda i sadrZaja nove mrezne stranice
HGI-CGS-a koja bi trebala proraditi u prvoj polovi-
i 2018. godine.

List Geoloske karte mijerila 1:10.000
(Raduci¢ 1 - Dalmacija) koji ¢e biti dio
GIS baze arhivskih karata HGI-CGS-a
Geological map sheet at the scale
1:10,000 (Raduci¢ 1 - Dalmatia), which

’ will be a part of the GIS database of the
archival maps of the HGI-CGS

cal research, planned for passage in 2018.The propositions for the
visual appearance and the contents of the new HGI-CGS website
have also been presented, and the site should be online during
the first half of 2018.

Detalj lista Geoloske karte Rujevac 1 mjerila 1:10.000
Detail of the Geological map sheet Rujevac 1 at the scale 1:10,000.

HRVATSKI GEOLOSKI INSTITUT
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Nas prerano preminuli kolega Hrvoje Posilovi¢ na terenu u Baskoj na otoku Krku (foto L. Galovic) /

Our prematurely deceased colleague Hrvoje Posilovi¢ conducting fieldwork at Baska on the Island of
| Krk (photo L. Galovic)
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Osnovna geoloska karta Republike Hrvatske 1:50.000
Basic Geological Map of the Republic of Croatia 1:50,000

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

0d 2017.godine istrazivanja na projektu OGK RH organizirana
su po projektnim skupinama:,Panon” i, Dinaridi”.

Projektna skupina,Panon” (voditeljica: dr. sc. Anita Grizelj) ima
20 suradnika: 12 na znanstvenim i 6 na stru¢nim radnim mje-
stima te 2 asistenta. Tijekom 2017. obranjene su dvije doktor-
ske disertacije: dr. sc. Tomislav Kureci¢ pod naslovom ,Sedi-
mentologija pliokvartarnih naslaga sjeverne Hrvatske” i dr. sc.
Ivan Misur pod naslovom ,Evolucija metasedimentnih stijena
niskog stupnja metamorfizma na Medvednici”. Vecina istrazi-
vaca bila je uklju¢ena u finalizaciju lista OGK koji pokriva geo-
losko-geografsku cjelinu ,Pozeska gora” (voditelj: dr. sc. Josip
Halamic). Izrada doktorskih disertacija Monike Milo3evi¢, Da-
nijela Ivanisevica i Marka Speli¢a su u tijeku.

Za 2018. planirana je reambulacija podrucja Pozeske gore i fi-
nalizacija lista OGK s pripadajucim tumacem te regionalna ko-
relacija litostratigrafskih jedinica.

Projektna skupina,Dinaridi” (voditelj: dr. sc. Tvrtko Korbar) ima
11 suradnika: 6 na znanstvenim i 4 na stru¢nim radnim mjesti-
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Pregledni prikaz listova OGK RH objavljenih u 2017. godini
Overview images of the BGM sheets published in 2017

From 2017, research on the BGM has been organised by project
groups: “Pannonian" and "Dinarides".

The "Pannonian” project group (leader: Anita Grizelj, PhD) has 20
geologists: 12 scientific associates/advisors, 6 expert associates/
advisors, and 2 scientific assistants. Two PhD dissertations have
been defended in 2017: Tomislav Kureci¢, PhD, under the title
"Sedimentology of Plio-Quaternary sediments of northern Croatia"
and Ivan Misur, PhD, under the title "Geodynamic evolution of low
grade metasedimentary rocks on the Mt. Medvednica" The ma-
jority of researchers were engaged in the finalisation of the BGM
sheet covering the geological-geographical entity "Mt. Pozega"
(leader: Josip Halami¢, PhD). Work on PhD dissertations by Mon-
ika Milosevi¢, Danijel Ivanisevi¢, and Marko Speli¢ is in progress.

In 2018, the reambulation of the PoZeska gora Mt. area is planned,
as well as the pertinent BGM sheet with the accompanying Ex-
planatory Notes and the regional correlation of lithostratigraphi-
cal units.
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Shema svih do sada zavrsenih listova (sivo-zeleno) i geolosko-geografskih
cjelina (zuto) OGK RH (pripremio P. Feri¢). Dostupno na: http://www.hgi-
cgs.hr/ogk50.html

Schematic overview of all currently completed sheets (grey-green) and
geological-geographical entities (yellow) of the BGM (overview prepared by P.
Feri¢). Available at: http://www.hgi-cgs.hr/ogk50.html

ma te 1 asistenta. Tijekom 2017. objavljena su dva lista OGK:
,Solta, Ciovo, Drvenik” (Korbar i sur.) i Rovinj 1 (Mati¢ec i sur.).
Terenska istrazivanja bila su usmjerena na kartiranje kvartarnih
naslaga na otoku Krku (dopuna projektu GEOSEKVA) te snima-
nje stupova u podrugju istarskog flisa (u okviru izrade doktor-
ske disertacije Kresimira Petrinjaka). U finalizaciji je doktorska
disertacija mr. sc. Damira Palenika ,Geoloska grada i rekon-
strukcija tektogeneze sredi$njeg dijela Cicarije”.

Za 2018. planira se objavljivanje listova Silba 1 (voditelj: La-
dislav Fucek) i Rovinj 2 (voditelj: Stanislav Bergant). Za terenska
istrazivanja planirano je zavrsno kartiranje otoka Raba, nasta-
vak kartiranja i snimanja geolo$kih stupova u podrucju isto¢ne
Istre te eventualni pocetak istrazivanja na Kornatima i Lastovu.
U okviru kabinetskih istraZivanja nastavit ¢e se s pripremom tu-
maca objavljenih listova OGK te zavrsiti regionalna korelacija
litostratigrafskih jedinica.

CROATIAN GEOLOGICAL SURVEY

Reambulacija magmatskog kompleksa Pozeske gore - jastucaste lave
Nakop potoka. Umetak: uklopci crvenog scaglia vapnenca u bazaltima
(foto J. Halamic)

Re-investigation of the Mt. PoZzega magmatic complex — pillow lava of the Nakop
stream. Inset: enclaves of red scaglia limestone in basalts (photo by J. Halamic)

Snimanije litostratigrafskog stupa u podrudju istarskog flisa: uzorkovanje u
prijelaznim naslagama (globigerinski lapori) (foto S. Bergant)

Research on a lithostratigraphic column in the Istrian flysch area: sampling in
transitional deposits (Globigerina marls) (photo by S. Bergant)

The project group "Dinarides" (leader: Tvrtko Korbar, PhD) has 11
geologists: 6 scientific associates/advisors, 4 expert associates/
advisors, and 1 scientific assistant. Two BGM sheets were pub-
lished in 2017: "Solta, Ciovo, Drvenik" (Korbar et al.), and "Rovin]
1" (Maticec et al.). Field research focused on the mapping of Qua-
ternary sediments on the island of Krk (addition to the GEOSEKVA
project) and the recording of geological columns in the Istrian fly-
sch area (within work on the PhD dissertation of Kresimir Petrin-
jak). The PhD dissertation of Damir Palenik, MSc, titled "Geologi-
cal structure and reconstruction of the tectogenesis of the central
part of Cicarija Mt!" is in final stage. In 2018, the publication of
the sheets "Silba 1" (leader: Ladislav Fuc¢ek) and "Rovinj 2" (leader:
Stanislav Bergant) is planned. Regarding field research, the final
mapping of the island of Rab, the continuation of the mapping
and recording of geological columns in the eastern part of Istria,
and the possible start of research on Kornati and Lastovo islands
are planned. Within office research, the preparation of the pub-
lished BGM sheets Explanatory Notes will continue, and the re-
gional correlation of lithostratigraphical units will be completed.
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Osnovna inzenjerskogeoloska karta
Republike Hrvatske 1:100.000

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

Glavni istrazivaC / Principal investigator: Dr. sc. Renato BULJAN
e-mail: renato.buljan@hgi-cgs.hr
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Research has been carried out in the areas of
% the BEGM sheets Delnice and Rijeka as part

of the work on project documentation for
the construction of the second railway track,
renovation, and modernisation of the Skrlje-
vo-Rijeka-Jurdani railway and in the areas of
the BEGM sheets Ogulin and Crikvenica wit-
hin work on the creation of the preliminary
and detailed design projects for DreZnica Po-
lie Retention. For the BEGM sheet Split-Pri-
mosten, the input of the fieldwork EG da-
- ta and data acquired by an overview of the
available reports (EG points, boreholes, la-
boratory data) into the EG database has be-
en completed. The BEGM sheets Ivani¢ Grad
and Rovinj, with Explanatory Notes, are in the
review phase.

Karta podloznosti na klizanje za Zagrebacku zupaniju, radna verzija (priredila |. Bostjancic)

Landslide susceptibility map of Zagreb County, draft (prepared by I. Bostjancic)

Istrazivanja su provedena na podrucju OIGK listova Delnice i
Rijeka u sklopu izrade projektne dokumentacije za izgradnju
drugog kolosjeka, obnovu i modernizaciju zeljezni¢ke pruge
Skrljevo-Rijeka-Jurdani i na podruéju OIGK listova Ogulin i Cri-
kvenica u sklopu izrade Glavnog i Izvedbenog projekta Reten-
cija Dreznicko polje. Za OIGK list Split-Primosten, obavljen je
unos terenskih |G podataka i podataka prikupljenih pregledom
dostupnih elaborata (IG tocke, busotine, laboratorijski podaci)
u bazu |G podataka. Listovi OIGK Ivani¢ Grad i Rovinj s tumaci-
ma su u fazi recenzije.

Within the saffarth project (INTERREG - IPACBC

Croatia — Bosnia and Herzegovina — Montene-

gro; financing approved in 2017), the methodo-
logy for the production of 1:100,000 landslide susceptibility maps
and maps of endangered areas is being developed, together with
instructions for the development of landslide susceptibility maps
in detailed scale. The plan is to create landslide susceptibility maps
with Explanatory Notes for three counties (Zagreb, Sisak-Mosla-
vina, and Brod-Posavina). The publications shall represent an im-
portant contribution to the development of the methodology of
auxiliary maps incorporated into the BEGM sheets.

EG works and the updating of the detailed EG map along the
Podsljeme urbanised zone of Zagreb (DIGK-Phase Il) have been

HRVATSKI GEOLOSKI INSTITUT



Kliziste Crednjevec - rusenje objekta u svrhu rastere¢enja padine (foto L.
Podolszki)

Cresnjevec landslide — removing the buildings in order to relieve the slope
(photo L. Podolszki)

U sklopu projekta safEarth (INTERREG - IPA CBC Hrvatska-Bo-
sna i Hercegovina-Crna Gora; sufinanciranje odobreno 2017)
razraduje se metodologija za izradu karata podloznosti na kli-
zanje i karata ugrozenih podrucja u M 1:100,000, zajedno s
uputama za izradu karata podloznosti na klizanje u krupnom
mijerilu. Plan je izrada karata podloznosti na klizanje s tuma-
¢ima za tri Zupanije (Zagrebacku, Sisacko-moslavacku i Brod-
sko-posavsku). Publikacije ¢e predstavljati znacajan doprinos
razradi metodologije pomoc¢nih karata inkorporiranih u listo-
ve OIGK.

Sustavno su nastavljeni IG radovi i azuriranje detaljne IG karte
duZ podsljemenske urbanizirane zone Grada Zagreba (DIGK-
Faza Il). Naglasak je na istraznom busenju, geofizickim istrazi-
vanjima te in-situ IG pokusima i laboratorijskim ispitivanjima
radi izrade pojednostavljenog 3D modela podrugja. Izradeno
je 141G profila i azurirani su podaci o klizistima. Dobivene su
dodatne spoznaje o debljini pokrivaca, povrsinskoj zoni trose-
nja te o IG i geomehanickim svojstvima naslaga - vazne kod
planiranja i gradnje. U sklopu istraZivanja Jasmina Martince-
vi¢ Lazar izraduje doktorski rad naslova: Utjecaj minerala gli-
na na fizicka svojstva sitnozrnastih tala podsljemenske zone
Grada Zagreba.

Prikupljeni podaci upisuju se u bazu IG podataka i koriste kod
izrade pripadajucih listova OIGK za prostorne ekstrapolacije IG
znacajki Sireg podrugja istraZivanja. U 2018. godini radovi ¢e se
intenzivirati na OIGK listovima Pula, Labin i Varazdin.

CROATIAN GEOLOGICAL SURVEY

Zi¢ara Sljeme - pogled na trasu (foto L. Podolszki)
Route of the future cable car for Slieme (photo L. Podolszki)

systematically continued. The emphasis is on exploration drilling,
geophysical research, and in situ EG experiments and laboratory
testsin order to create a simplified 3D model of the area. Fourteen
EG profiles have been produced, and the data on landslides ha-
ve been updated. Additional findings have been reached about
the cover thickness, the surface weathering zone, and about the
EG and geomechanical properties of the sediments, information
that is important in planning and building. Within this research,
Jasmina Martincevic Lazar is working on a PhD dissertation titled
The influence of clay minerals on the physical properties of fine-
grained soils from the Zagreb Podslieme area.

Collected data are entered into the EG database and used in the
production of pertinent BEGM sheets for the spatial extrapola-
tion of EG characteristics across the wider research area. In 2018,
work shall intensify on the BEGM sheets Pula, Labin, and Varazdin.
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Osnovna hidrogeoloska karta
Republike Hrvatske 1:100.000

Basic Hydrogeological Map

of the Republic of Croatia 1:100,000

Glavni istraziva¢ / Principal investigator: Dr. sc. Josip TERZIG
g-mail: josip.terzic@hgi-cgs.hr

U sklopu projekta Osnovne hidrogeoloske karte (OHGK) je u
2017. sudjelovalo 12 istrazivaca-hidrogeologa, kao i tehnicari
i informaticari Zavoda HGIG.

Ove je godine po prvi put nakon dugo vremena objavljen tu-
mac s prilozima OHGK - list Rab. lako je nekoliko listova dovrse-
no i recenzirano tijekom 1990-ih (i oni su javno dostupni, iako
nisu tehnicki uredeni niti pripremljeni za tisak), ovo je zapravo
prvi put da je jedan list OHGK tiskan. Tehnicko uredivanje bilo
je duze nego se ocekivalo zbog neujednacenosti i nedostatka
standardizacije razli¢itih autora, te je taj posao urodio izradom
kratkih uputa za tehnicko uredivanje. Sve ¢e publikacije OHGK
imati odredena pravila u grafickom uredivanju prilogai slika u
tumacu, te standardizirano pisanje referenci. Tijekom sljedece
godine ocekuje se tisak listova Krapina i Otocac, koji su recen-
zirani paralelno s listom Rab.

Uz rad na temeljnom projektu, svi se hidrogeolozi bave i znan-
stvenim radom, te je i ove godine produkcija bila uspjesna -
objavljena su cetiri rada u relevantnim indeksiranim ¢asopisi-
ma, a brojni su drugi znanstveni radovi u pripremi. Time smo i
dalje znanstveno najreferentniji projekt u drzavi u nasem znan-
stvenom polju, ¢ime se ne zadovoljavamo i na svim se razina-
ma nastoji pojacati znanstveni rad. U sklopu hidrogeoloskih
istrazivanja izraduju se i dvije doktorske disertacije.

Osim rada na objavljivanju gotovih publikacija OHGK, svi su
istrazivaci nastavili s aktivnostima na ranije preuzetim zadatci-
ma. Tako ¢e se nakon tehnickog uredivanja po novim uputama
listovi Sisak i Zadar tijekom sljedece godine poslati u recenzij-
ski postupak. Potom ce se vecina aktivnosti prebaciti u druga-
¢iji format: nece se vise raditi na listovima u formatu Osnovnih
geoloskih karata, nego ¢e se prijec¢i na hidrogeoloski logi¢ne

Twelve researcher-hydrogeologists, as well as the technicians and
IT staff of the DHEG, participated in the project of the Basic Hy-
drogeological Map (BHGM) in 2017.

For the first time after along period, sheet Rab was actually pub-
lished: Explanatory Notes with all of the corresponding carto-
graphic appendices. Although several sheets had been com-
pleted and reviewed during the 1990s (they are also publicly
available, although neither technically edited nor prepared for
press), this is actually the first time that a BHGM sheet has come
out of press. Technical editing took longer than expected because
of standardisation inconsistencies and deficiencies by various au-
thors, and thus, the work's side product was the creation of short
instructions for technical editing. All BHGM publications will have
defined rules for the graphical editing of contributions and illus-
trations in the Explanatory Notes, as well as standardised refer-
ence writing. During next year, publication of the sheets Krapina
and Otocac, reviewed in parallel with the Rab sheet, is expected.

Along with the work on the fundamental project, all hydroge-
ologists engage in scientific work, and production too has been
successful this year— four papers have been published in rele-
vant indexed journals, with numerous other scientific papers in
preparation. With this record, we remain the most scientifically
productive project in the country in our scientific field. This does
not satisfy us, and attempts are made to enhance scientific work
on all levels. Within hydrogeological research, two PhD disserta-
tions are also in progress.

In addition to publishing completed versions of the BHGM, all
researchers continued activities on previously received assign-
ments. Thus, after technical editing in accordance with the new
instructions, the sheets Sisak and Zadar will be sent for review

HRVATSKI GEOLOSKI INSTITUT
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BHGM sheet Rab: explanatory notes and appendices

OHGK list Rab: tumac i prilozi
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Istrazivanje na vodotoku Bistrica kod Prigorca (foto O. Larva)
Research on Bistrica creek near Prigorec (photo by O. Larva)

cjeline kao $to su sljevovi, porjecja, te geografski i hidrogeo-
loski zaokruZene cjeline. Radovi ¢e se u Panonskom bazenu
usmjeriti prema dolini rijeke Drave i podru¢ju Baranje, dok e
se u krskom podrugju raditi Istra i dio juzne Dalmacije. Kroni-
¢an nedostatak sredstava izravno namijenjenih radu na kar-
tama i dalje se premos$cuje radom na brojim europskim i tr-
ZiSnim projektima koji rezultiraju velikom koli¢inom vrijednih
stru¢nih podataka pogodnih za ugradivanje u nasu temeljnu
djelatnost.

Busenje istrazno-eksploatacijske busotine u Belcu (foto J. Kolari¢)
Drilling of exploration-exploitation well in Belec (photo by J. Kolari¢)

during the next year. Following this action, most of the activities
will be transferred to a different format: sheets will no longer be
produced in the format of Basic geological map sheets but rather
as hydrogeologically logical units such as catchments, river ba-
sins, and geographically and hydrologically bounded units. The
work in the Pannonian basin will be directed towards the Drava
river valley and the the Baranja area, while in the karst area Istria
and a part of southern Dalmatia will be elaborated. The chronic
lack of funds directly intended for work on maps is still being over-
come by work on numerous European and market-oriented pro-
jects that result in large quantities of valuable professional data
appropriate for input into our fundamental activity.

HRVATSKI GEOLOSKI INSTITUT



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

Glavni istrazivac / Principal investigator: Dr. sc. :losi'p HALAMIC o
Autori teksta / Authors of the text: Dr. sc. Ajka SORSA, Danijel IVANISEVC
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Geokemijska karta potencijalnog kumulativnog rizika na podrucju Grada Siska
Geochemical map of the cumulative risk potentiality for the City of Sisak area

CROATIAN GEOLOGICAL SURVEY

Within the "Urban Geochemistry in Europe
(URGE) - Sail, children, health" project, investi-
gations continued in potentially contaminated
areas of the City of Sisak.

In collaboration with colleagues Matej Gosar,
PhD, and Milo$ Miler, PhD, from the Geological
Survey of Slovenia, geogenic and anthropogen-
ic sources of contamination were determined
in the soil of potentially contaminated areas of
the City of Sisak, using scanning electron mi-
croscope/energy dispersive spectroscopy (SEM/
EDS). Elevated concentrations of potentially tox-
ic elements in the soil are predominantly of an-
thropogenic origin, primarily from steel produc-
tion and metal recycling.

In collaboration with Professor Marta Mileusnic,
PhD, and student Drazen Tumara, both from
the Department of Mineralogy, Petrology and
Mineral Resources, Faculty of Mining, Geology
and Petroleum Engineering, University of Za-
greb, the bioavailability of lead and arsenic was
determined, as well as the risk these elements
present to human health. Four locations were
determined to present a danger to people's
health, especially children's, from lead intake
levels that exceed the allowed daily maximum.
The bioavailable concentrations of arsenic are
less than allowed at all locations.

In collaboration with colleagues Robert Sajn,
PhD, and Jasminka Alijagi¢, PhD, from the Geo-
logical Survey of Slovenia, geochemical investi-
gations continued on the floodplain of the Dra-
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U sklopu projekta ,Urban Geochemistry in Europe (URGE) - So-
il, children, health” nastavljena su istrazivanja na potencijalno
onecis¢enim podru¢jima Grada Siska.

Primjenom skenirajuceg elektronskog mikroskopa/energet-
sko disperzivne spektroskopije (SEM/EDS) u pogledu analize
tla, u suradnji s kolegama dr. sc. Matejom Gosar i dr. sc. Milo-
$om Milerom iz Geoloskog zavoda Slovenije na potencijalno
onecis¢enim podrucjima Grada Siska, utvrdeni su geogeni i
antropogeni izvori oneciséenja. Poviseni sadrZaji potencijalno
toksic¢nih elemenata u tlu dominantno su antropogenog pori-
jekla, prvenstveno od proizvodnje celika i recikliranja metala.

U suradniji s prof. dr. sc. Martom Mileusnic¢ i studentom Draze-
nom Tumarom u Zavodu za mineralogiju, petrologiju i mine-
ralne sirovine Rudarsko-geolosko-naftnog fakulteta Sveucilista
u Zagrebu, odredena je biopristupacnost olova i arsena te je
utvrdena rizi¢nost tih elemenata za zdravlje ljudi. Na ¢etiri lo-
kacije utvrdena je opasnost za zdravlje ljudi, a posebice djece,
od unosa vecih koncentracija olova od maksimalno dopuste-
nog dnevnog unosa. Biopristupacne koncentracije arsena su
manje od dopustenih na svim lokacijama.

Nastavljena su i geokemijska istrazivanja na poplavnoj ravnici
rijeke Drave u suradnji s kolegama dr. sc. Robertom Sajnom i
dr.sc. Jasminkom Alijagic iz Geolo$kog zavoda Slovenije. Uzor-
kovani su tlo i rije¢ni sediment u koridoru rijeke Drave. Rezul-
tati kemijskih analiza pokazuju vedi ili maniji stupanj oneciscée-
nja tla cinkom.

U tijeku je i izrada doktorske disertacije Danijela IvaniSevica s
temom geokemijskih anomalija i trendova u vodoto¢nom se-
dimentu drenaznih bazena Psunja. Cilj disertacije je objasniti
anomalije i trendove na temelju podataka dobivenih kemij-
skim, mineralo$kim i granulometrijskim analizama te analizom
radionuklida i dodatnim analizama namijenjenim za minera-
le glina.

Podrugje uzorkovanja vodoto¢nog sedimenta na Psunju
Stream sediment sampling area on Psunj Mt.

va River. The soil and river sediments were sampled in the Drava
River corridor. The results of chemical analysis show a greater or
lesser degree of soil contamination with zinc.

Currently, Danijel Ivanidevi¢'s PhD dissertation is being prepared.
The topic of the PhD dissertation is geochemical anomalies and
trends in stream sediments of the Psunj Mt. catchments. The aim
is to explain the anomalies and trends based on data obtained
from chemical, mineralogical, granulometric and radionuclide
analyses, as well as additional analyses for clay minerals.
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Karta mineralnih 1 energetskih sirovina

Republike Hrvatske

Map of the Mineral and Energy Resources

of the Republic of Croatia

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

U organizacijskom smislu Karta mineralnih i energetskih siro-
vina Republike Hrvatske (KMES) sastoji se od dva dijela koji
predstavljaju primarne ciljeve istraZivanja: 1) katastar mine-
ralnih sirovina koji nastaje kao rezultat istrazivanja metalnih,
nemetalnih i energetskih sirovina i proucavanja zakonitosti
njihova pojavljivanja; i 2) prikaz prostorne raspodjele mineral-
nih sirovina unutar pojedinih geoloskih formacija (karta po-
tencijalnosti). Tijekom izrade, KMES je koordinirana s ostalim
djelatnostima u okviru Zavoda za mineralne sirovine, ¢ime su
odredeni njeni sekundarni ciljevi: procjena potencijalnosti i
valorizacija lezista pojedinih mineralnih sirovina u lokalnim i
regionalnim okvirima (Dinaridi i Panonska Hrvatska) koji su u

In the organisational sense, the "Map of Mineral and Energy Re-
sources" (MMER) consists of two parts representing the primary
research objectives: 1) the cadastre of mineral resources based
on the research into metal, non-metal and energy resources and
the laws of their appearance and 2) the spatial distribution map
of mineral resources within certain geological formations (po-
tentiality map). In the creation process, the MMER was directly
connected to other activities of the Department of Mineral Re-
sources, which determined its secondary goals: the assessment
and evaluation of the deposits of certain mineral resources in
local and regional frameworks (the Dinarides and Pannonian Cro-
atia), which are mostly associated with a variety of projects rela-

Eksploatacijsko polje Slatina (Sisacko-moslavacka zupanija): gornja etaza u kamenolomu Slatina. Serpentinizirane stijene — amfibolitski skriljavci i amfiboliti
(foto B. Kruk)
Slatina exploitation field (Sisak-Moslavina County): upper level in the Slatina quarry. Serpentinised rocks — amphibole schist and amphibolite (photo by B. Kruk)
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Tehnicki kamen - amfibolitski Skriljavac iz kamenoloma Slatina
(foto B. Kruk)
Crushed stone — amphibole schist from the Slatina quarry (photo by B. Kruk)

najvecem broju slucajeva povezani s projektima i programima
pokrenutima u suradnji s gospodarstvom. Zato su tijekom cije-
log proteklog projektnog razdoblja rudarsko-geoloske studije i
studije utjecaja na okoli$ predstavljale osnovu za izradu KMES.
Ovi projekti objedinjuju niz stru¢nih istraznih radova koji imaju
za cilj procjenu utjecaja eksploatacije mineralnih sirovina, po-
najprije tehnickog i arhitektonskog kamena, kao neobnovlji-
vih prirodnih resursa na pojedinim eksploatacijskim poljima,
a nastali su na temelju zahtjeva za ocjenom utjecaja na oko-
[i§ na podrucju pojedinih jedinica lokalne samouprave ili kao
posebna istrazivanja mineralnih sirovina koja, ukljucujuci nuz-
ne revizije, na podrucju pojedine Zupanije. Zadnja takva stu-
dija (od ukupno 12) dovriena je tijekom 2016. godine (Studija
o0 gospodarenju mineralnim sirovinama Sisacko-moslavacke
Zupanije), a za idu¢u godinu priprema se revizija Dubrovacko-
neretvanske Zupanije. Spomenute studije izravna su podloga
izradi pojedinih listova karte KMES koja ¢e, kao pregledna kar-
ta, sadrzavati ukupno 18 listova fiksnog mjerila 1:200.000. U ko-
nacnici, KMES Ce biti ostvarena kao jedinstven list u mjerilima
1:300.000 i 1:500.000.

U znanstvenom dijelu projekt je proteklih godina uglavnom
bio usmjeren na istrazivanje postanka i smjestaja boksitnih i
gipsnih leziSta na podru¢ju Jadransko-dinarske karbonatne
platforme o ¢emu je do sada objavljeno nekoliko znanstvenih
radova (u ¢asopisima Geologia Croatica i Ore Geology Reviews),
a tijekom iduce godine bit ¢e obranjen i doktorat na temu ge-
neze leZista gipsa u RH (Zeljko Dedi¢, dipl.ing.geol).

Uzorkovanje u malom lezistu boksita donjeg paleogena u Istri (Zudetici)
(foto Z. Peh)

Sampling in the small Palaeogene bausxite deposit in Zudetici in Istria
(photo by Z. Peh)

ted to market oriented projects. Therefore, the mining, geologi-
cal and environmental studies became the basis for work on the
MMER during the previous project period. These projects conso-
lidate the series of professional exploration initiatives that aim at
assessment of the impact of mineral resources exploitation. Mi-
neral resources include primarily crushed and architectural stone,
which are the non-renewable natural resources in certain exploi-
tation fields. The initiatives were created based on requests com-
missioned by certain counties for reviews of the impact of indivi-
dual local administration units (towns and municipalities) on the
environment or particular research or revision of mineral resour-
ces. The last such study (out of 12) was completed during 2016
(a study on mineral resources management for Sisak-Moslavina
County), and a revision study for Dubrovnik-Neretva County is in
preparation for next year. The studies noted form the direct basis
for the creation of individual MMER sheets. As an overview map,
the MMER will encompass a total of 18 sheets at a fixed scale of
1:200,000. In the end, the MMER will be presented as a unique
sheet at the scales of 1:300,000 and 1:500,000.

In the past years, the scientific segment of the project was mostly
focused on studying the origin and setting of bauxite and gyp-
sum deposits in the Adriatic-Dinaric carbonate platform area,
which resulted in several published scientific papers (in Geolo-
gia Croatica and Ore Geology Reviews journals). Moreover, in the
following year, a PhD dissertation on the genesis of gypsum de-
posits in the Republic of Croatia will be defended (Zeljko Dedic,
Grad. Eng).
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Geoloska karta podmorja
Geological Map of the Croatian Adriatic Sea
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Glavni istrazivac / Principal investigator: Dr. sc. Slohodan MIKO
e-mail: slobodan.miko@hgi-cgs.hr

Projekt,Geoloske karte podmorja”trenutno je u faziizrade pr-  In co-operation with colleagues from the University of Patras
vih geoloskih karta odabranih podrucja (Novigradsko i Karin-  (Greece), the first geological maps of selected areas (Novigrad
sko more, Lo3injski kanal, Pirovacki zaljev te Kolocepski kanal)  and Karin Seas, Losinj Channel, Pirovac Bay and Kolo¢ep Chan-
koje se pripremaju u suradnji s kolegama iz Sveucilista u Pa-  nel) are in the phase of preparation within the "Geological Map

Profil otok Bra¢ - usce rijeke Cetine snimljen
geoloskim dubinomjerom SES 2000 tvrtke
Innomar s vidljivim paleokoritom estruarija
rijeke Cetine uz samu obalu te paleokoritom
rijeke Zrnovnice u sredi$tu Brackog kanala
"Island of Bra¢ —Cetina River " confluence
profile, recorded with the geological sonar
SES 2000 from the Innomar company. On the
profile, the palaeo-bed of the Cetina River
estuary is visible very close to the coast, and
the palaeo-bed of the Zrovnica River is in the
middle of the Brac¢ channel.
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b)

a) vrulja u Koloc¢epskom kanala i b) snimka morfologije vrulje na dubini od 55 m pomocu visesnopnog dubinomjera (izvor: Geomar d.0.0.)
a) Submarine groundwater discharge in the Kolocep channel and b) record of the submarine groundwater discharge morphology at a depth of 55 m, using a

multibeam echo sounder (source: Geomar Ltd.)

trasu (Greka). U suradniji s Hrvatskim hidrografskim institutom
napravljena su detaljna geofizicka snimanja podmorja Parka
prirode Telas¢ica te je izbuseno 5 jezgara pomocu platforme
Q2 koje ce biti podloga za izradu geoloske karte podmorja PP
Telas¢ica. Provedeno je i regionalno uzorkovanje sedimenata
Jadrana u sklopu znanstvenoistrazivackog krstarenja u Jadran-
skom moru na istraZivackom brodu RV ,Poseidon” u periodu
od 27.5. do 16. 6. 2017. godine. Znanstvenoistrazivacko kr-
starenje u sklopu projekta ,Micropaleontology, Actuopaleon-
tology, and Environmental Baseline Study of the Holocene to
latest Pleistocene in the northern and eastern Adriatic Sea ba-
sin” organizirao je dr. Hartmut Schulz sa Sveucilidta u Tibinge-
nu, u suradnji s Hrvatskim geoloskim institutom. Na brodu je
boravilo ukupno 11 znanstvenika iz Njemacke, Austrije, Italije
i Hrvatske. U sklopu krstarenja provedena su uzorkovanja se-
dimenata razlic¢itim grabilima, hidrografska mjerenja sondom
za mjerenje konduktiviteta, temperature i dubine (CTD) i flu-
orimetrom, te uzimanje uzoraka vode planktonskom mrezom
(MSN). Uzimanje uzoraka sedimenata izvedeno je pomocu
grabila, Frahm jezgrila, kutijastog jezgrila, visestrukog jezgrila
i gravitacijskog jezgrila duzine do 8 m. Znanstvenici HGI-CGS-
a bili su odgovorni za rad s gravitacijskim jezgrilom, viSestru-
kim jezgrilom i Frahm jezgrilom. Istrazivanje je provedeno na
ukupno 40 stanica, ukljucujudi i profile kroz Otrantska vrata,
Srednjojadransku kotlinu i Jabucku kotlinu. Ukupno je pomo-
¢u gravitacijskog jezgrila prikupljeno preko 90 m sedimenata.
Prikupljene jezgre sedimenata predstavljaju prve jezgre uzor-
kovane gravitacijskim jezgrilom na hrvatskom dijelu isto¢ne

of the Croatian Adriatic Sea" project. In co-operation with the Hy-
drographic Institute of Croatia, detailed geophysical surveys of
the Telas¢ica Nature Park seafloor were made using the Q2 plat-
form. Five cores were drilled, representing the basis for prepa-
ration of the geological map of the Telas¢ica Nature Park sea-
floor. Furthermore, in the period from 27 May to 16 June 2017,
regional sampling of the Adriatic Sea sediments was carried out
as a part of the scientific research cruise in the Adriatic Sea on
the research vessel Poseidon. The scientific research cruise with-
in the "Micropalaeontology, Actuopalaeontology, and Environ-
mental Baseline Study of the Holocene to latest Pleistocene in
the northern and eastern Adriatic Sea basin" project was organ-
ised by Hartmut Schulz, PhD, from the University of Tibingen, in
co-operation with the Croatian Geological Survey. There were 11
scientists altogether from Germany, Austria, Italy and Croatia on
the vessel. During the cruise, sediment sampling was carried out
with different grabs, water sampling with a plankton net (MSN),
and hydrographic measurements using a fluorimeter and probe
for conductivity, temperature and depth (CTD) measurements.
Sediment sampling was performed using a Van Veen grabber,
Frahm corer (FL), box corer (BC), multi-corer (MUC) and an 8-m-
long gravity corer (GC). The HGI-CGS scientists were responsible
for working with the gravity corer, multi-corer and Frahm corer.
The study was conducted at a total of 40 stations, including tran-
sects through the Strait of Otranto, Mid-Adriatic Pit and Jabuka
Pit. In total, more than 90 m of sediment was collected with the
gravity corer. The collected cores represent the first cores sam-
pled by the gravity corer on the Croatian part of the eastern Adri-
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jadranske obale. Suradnja je takoder uspostavljena s tvrtkom
Geomar d.o.0. iz Splita koja provodi snimanja podmorja vise-
snopnim dubinomjerom i geoloskim dubinomjerom te su za
potrebe karte podmorja snimljena paleokorita rijeke Cetine
izmedu kopna i otoka Braca i Krke izmedu otoka Zitja i Primo-
Stena. Ova istrazivanja omogudit ¢e izradu planova za daljnja
snimanja priobalnog podrucja RH i pripremu geolo3kih kara-
ta podmorja.

1E

atic coast. Collaboration was also established with the company
Geomar Ltd. from Split, which performs seafloor recordings using
a multibeam echo sounder and geological sonar. This collabora-
tion resulted in records of the Cetina River palaeo-bed between
the mainland and the island of Brac¢ and the Krka River palaeo-
bed between the islands of Zirje and Primosten. These studies will
provide the opportunity to develop plans for further recordings
of the coastal region of the Republic of Croatia and preparation
of geological maps of the Croatian Adriatic Sea.

18°E

Lokacije uzorkovanja gravitacijskim jezgrilom tijekom znastvenoistrazivackog krstarenja
Gravity corer sampling locations during the scientific research cruise
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Standardizacija i primijenjena istrazivanja kvartarnih

sedimenata u Hrvatskoj

Standardisation and Applied Investigation of
Quaternary Sediments in Croatia

Glavna istraivatica / Principal investigator: Dr. sc. Lidija GALOVIC

https://sapigproject.wordpress.com/

Uspostavni istrazivacki projekt SAPIQ bio je financijski podu-
prijet od strane Hrvatske zaklade za znanost, a voditeljica pro-
jekta bila je dr. sc. Lidija Galovi¢. Zapoceo je 1. rujna 2014. i
zavrsio 31. prosinca 2017. godine. Veliku skupinu ¢inili su znan-
stvenici iz Hrvatske, Srbije, Njemacke i Francuske (1Dr. sc. H.
Posilovi¢, Dr. sc. K. Bakra¢, Prof. dr. sc. M. Frechen, Dr. sc. I. So-
ulie-Marsche, Dr. sc. L. Wacha, Dr. sc. A. Banak, Dr. sc. A. Grizelj,
Dr. sc.J. Mauch Lenardi¢, D. Ivanisevi, Dr. sc. P. Steji¢, Dr. sc. M.
Brlek, Dr. sc. R. Gaji¢ i M. Pandurov).

U 2017. godini istrazivanja su bila usmjerena na glacijalne se-
dimente Velebita, pleistocenske sedimente Vrgorackog polja,
fluvijalne sedimente Bilogore, istrazivanje primarnih izdana-
ka prapornih naslaga s akumuliranim kostima pleistocenske
megafaune u Mohovu, definiranje litolostratigrafske jedinice
Bistra, sudjelovanje na radionici projekta Review and Harmo-

The SAPIQ installation research project was financially suppor-
ted by the CSF, and the project leader was Lidija Galovi¢, PhD. It
commenced on 1 September 2014 and ended on 31 December
2017.The large group was composed of scientists from Croatia,
Serbia, Germany, and France (tH. Posilovi¢, PhD, K. Bakrac, PhD,
Prof. M. Frechen, PhD, I. Soulie-Marsche, PhD, L. Wacha, PhD, A. Ba-
nak, PhD, A. Grizelj, PhD, J. Mauch Lenardi¢, PhD, D. Ivanisevi¢, P
Steji¢, PhD, M. Brlek, PhD, R. Gaji¢, PhD, and M. Pandurov).

In 2017, research was directed towards the glacial sediments of
Velebit, the Pleistocene sediments of the Virgorac field, the fluvial
sediments of Bilogora, research on primary outcrops of loess se-
diments with the accumulated bones of Pleistocene megafauna
in Mohovo, the definition of the lithostratigraphical unit Bistra,
attendance at the "Review and Harmonisation of the Internatio-
nal Quaternary Map, scale 1: 2.5 M" (IQUAME 2500) project wor-

Uru3eni siltit s valnim riplovima na vrhu,
obala Novigradskog mora (foto A. Banak)
Collapsed siltite with wave ripples on top,
shore of the Novigrad Sea (photo by A.
Banak)

HRVATSKI GEOLOSKI INSTITUT



Valni riplovi kod Razanca (foto A. Banak)
Wave ripples at Razanac (photo by A. Banak)

nisation of the International Quaternary Map, scale 1:2,5M
(IQUAME 2500) i istrazivanja prapovijesnih nalazista u Pozeskoj
kotlini (Isto¢na putanja: paleogeografijaiarheologija isto¢nog
Sredozemlja i Balkanskog poluotoka). Sudjelovali smo na pet
znanstvenih skupova i objavili pet znanstvenih radova.

Ocekujemo nastavak istrazivanja u sklopu dva bilateralna pro-
jekta s Republikom Slovenijom za koje smo se prijavili 2017.
godine i novog HRZZ projekta koji ¢emo prijaviti u sljede¢em
pozivu.

CROATIAN GEOLOGICAL SURVEY

kshop, and investigations of prehistoric sites in the Pozega basin
(Eastern trail: palaesogeography and archaeology of the eastern
Mediterranean and the Balkan peninsula). We attended five con-
ferences and published five scientific papers.

The continuation of research is expected on two bilateral projects
with the Republic of Slovenia, applied forin 2017, and on the new
CSF project that we shall apply for with the next call for projects.
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PROLINE-CE

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

Autorica teksta / Author of the text: lvana BOLJAT

http://www.interreg-central.eu/Content.Node/PROLINE-CE.html

iterrey
CENTRAL EUROPE

Sluzbeni logotip projekta
Official project logo

PROLINE-CE je akronim pod kojim je poznat projekt ,Efficient
Practices of Land Use Management Integrating Water Resour-
ces Protection and Non-structural Flood Mitigation Experien-
ces’, sufinanciran od strane Europske unije putem Interreg
programa Centralne Europe 2014. - 2020. Ukupna vrijednost
projekta je 2.750.209,47 €. U provedbi sudjeluje 8 zemalja s 13
projektnihi5 pridruzenih partnera. Program okuplja institucije
razliCite vrste, grupirane u tri kategorije: zakonodavne institu-
cije, opskrbljivaci vodom te znanstvene i obrazovne institucije.
Vodeci partner je austrijsko Savezno ministarstvo poljoprivre-
de, Sumarstva, okolisa i vodnog gospodarstva.

Hrvatski partner na projektu je Hrvatski geoloski institut, i to
grupaistrazivaca iz Zavoda za hidrogeologiju i inZenjersku ge-
ologiju. Osim voditelja projekta, najveci dio posla obavljaju dr.
sc.Jasmina Lukac Reberski i lvana Boljat, uz dvoje mladih kole-
gaizravno zaposlenih na ovom projektu (lvona Banicek i Matko
Patekar). Pridruzeni partner HGI-CGS-u su Hrvatske vode, s Cije
strane je u projekt uklju¢ena mr. sc. Daria Cupic, dipl. ing. geol.

Tema projekta je zastita pitke vode kroz u¢inkovite mjere uprav-
ljanja zemljistem i obrane od poplava i susa. Kako bi se postigao

The PROLINE-CE is an acronym under which the "Efficient Prac-
tices of Land Use Management Integrating Water Resources Pro-
tection and Non-structural Flood Mitigation Experiences" project
is co-funded by the European Union through the Interreg Cen-
tral Europe Programme 2014-2020. The total value of the project
is 2.750.209,47 €. Eight countries are participating in the imple-
mentation with 13 project partners and 5 associated strategic
partners. The programme brings together different types of in-
stitutions, which can be grouped into three categories: legislative
institutions, water suppliers and scientific and educational institu-
tions. The lead partner is the Austrian Federal Ministry of Agricul-
ture, Forestry, Environment and Water Management.

The Croatian partner on the project is the Croatian Geological
Survey (HGI-CGS), more precisely, a group of researchers from
the Department of Hydrogeology and Engineering Geology.
In addition to the project leader, most of the work is done by
Jasmina Lukac¢ Reberski, PhD, and Ivana Boljat, together with
two young colleagues directly employed on the project (Ivo-
na Banicek and Matko Patekar). The associated strategic partner
of the HGI-CGS is Croatian Waters, represented by Daria Cupic,
MSc, Grad. Eng.

The project subject is the protection of drinking water quality
through effective land use management and flood and drought
control. To achieve the goal, it is necessary to harmonise and de-
velop sustainable and efficient methods of land use and to miti-
gate possible negative consequences of climate change. Croa-
tian researchers participate in all project activities. They are also
the work package leaders, through which the existing ecosystem
conditions will be assessed in important drinking water recharge
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cilj, nuzno je uskladiti i razviti odrZive i u¢inkovite nacine kori-
Stenja zemljista i ublaziti moguce negativne posljedice djelo-
vanja klimatskih promjena. Hrvatski istraZivaci sudjeluju u svim
aktivnostima projekta, a kao voditelj radnog paketa poseban
doprinos dat ¢e u analizi postojeceg stanja ekosustava u po-
drugjima znacajnim za prihranjivanja pitke vode. Organizira-
ju se radionice za razne dionike, a pilot podrugja istrazivanja
smjestena su u juznoj Dalmaciji, ugrubo od Imotskog do Ploca.

Projektni tim na stru¢noj ekskurziji u sklopu
prvog sastanka u Minhenu

Project team members on a professional excursion
during the first meeting in Munich

CROATIAN GEOLOGICAL SURVEY

% PROLIRD Y Profect partrey (110
¥ PEOLIRECE Asccaied et (5]
B ooy Cetiel BU progy sriese st

Geografski smjestaj partnerskih
institucija u programskom podrucju
Geographical setting of the partner
institutions in the programme area

areas. The project workshops are organised for various partici-
pants. The pilot study areas are planned in southern Dalmatia,
approximately from Imotski to Ploce.
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Promjena zaliha ugljika u tlu i izracun trendova ukupnog
dusika i organskog ugljika u tlu te odnosa C:N

Changes in Carbon Stocks and Calculation of Trends
of Total Nitrogen and Organic Carhon in Soil and

Carhon-to-Nitrogen Ratios

Glavni istrazivac / Principal investigator: Dr. sc. Slohodan MIKO

Suradnici na projektu / Collaborators: Dr. sc. Ozren HASAN, Dr. sc. Nikolina ILIJANIC, Mr. sc. Martina SPARICA MIKO,
Dr. sc. Ajka SORSA, Ana Marija DUMBIR, Danijel IVANISEVIC, lvo SUSA

Istrazivanje je izradeno za potrebe Hrvatske agencije za oko-
li$ i prirodu u sklopu programa,Dogradnja i razvoj Informacij-
skog sustava zastite okoliSa i unapredenje sustava pracenja i
izvjeS¢ivanja o stanju okoli3a u Republici Hrvatskoj” u skladu
sa smjernicama UNFCCC konvencije i protokola iz Kyota. Pro-
jekt je izraden u suradnji s Hrvatskim Sumarskim institutom i
Agencijom za poljoprivredno zemljiste.

The research was conducted to meet the needs of the Croatian
Agency for the Environment and Nature within the programme
"Upgrade and development of the information system for the
protection of environment and improvement of the system of
monitoring and reporting on the condition of environment in the
Republic of Croatia'’, in accordance with the UNFCCC convention
and the Kyoto Protocol. The project was conducted in collabora-
tion with the Croatian Forest Research Institute and the
Agricultural Land Agency.

The research included the following topics: soil sampling;
analyses of samples; calculation of organic carbon (C_ )
in the soil; recalculation of carbon stocks (C) in the soil,
last calculated in 2012, with new data for C and physical
parameters; C__ calculation in the organic layer of forest

_H
Lra soil; calculation of total nitrogen (N) and the C-to-N ra-
Raha € pCmal uslju 8- em  tjos: defining and decreasing the most common sources
& il . . . .
g EG A of insecurity during the assessment of Co stocks in the
"oy soil (soil density and rockiness or soil skeleton); and mak-
B A ] . . . .
ing and valorising regional pedo-transfer functions for
[LE BN ]
T better estimation of the soil density and skeleton from
: : "“: other available data. The determinations of Cand N were
- . performed simultaneously by the method of dry com-
g —— bustion in the geochemical laboratory of the HGI-CGS.
= g
& Atotal of 1880 samples from 720 locations was analysed,

Zalihe ugljika (t/ha) u sloju 0-30 cm na 725 lokacija
Carbon stocks (t/ha) in the 0-30 cm layer at 725 locations

of which 21 samples were re-sampled and re-analysed
for the purpose of quality control. It was found that a
0-30 cm layer of soil in Croatia contains an average of

HRVATSKI GEOLOSKI INSTITUT



Srednja vrijednost masenog udjela organskog ugljika, dusika i odnosa C/N u sloju od 0-30 cm u tlima uzorkovanim 2015.-2016. po CORINE Land Cover
kategorijama
Average values of the organic carbon, nitrogen mass fraction and C/N ratio in the 0-30 cm layer of soil, sampled during 2015 and 2016, according to the CORINE
Land Cover categories

LULUCF kategorije zemljista Organski ugljik (SOC %) Ukupni dusik (N %)

Sume bjelogorice (Deciduous forest) 2.67 0.239 11.27
Sume crnogorice (Coniferous forest) 443 0.348 13.02
Makije i Sikare (Forest out of yield) 4.84 0.443 11.27
Jednogodisnji usjevi (Annual cropland) 1.33 0.155 7.96
Visegodisnji nasadi (Perennial cropland) 1.92 0.154 10.81
Travnjaci (Grassland) 2.37 0.259 9.25
Mocvare (Wetlands) 3.34 0.342 1033
Naseljena podrucja (Settlements) 2.54 0.254 10.46
Ostalo zemljiste (Other land) 4.25 0.471 9.02
Prosjecno 2.53 0.247 10.13

Istrazivanje je ukljucivalo uzorkovanje tala, analize uzoraka te
izratun organskog ugljika (C, ) u tlu, rekalkulaciju zaliha uglji-
ka (C) u tlu napravljenih 2012. godine s novim podacima za Ci
fizikalnim parametrima, izracun Cyel organskom sloju za Sum-
ska tla, izracun ukupnog dusika (N) i odnosa Ci N, definiranje i
smanjenje najcescih izvora nesigurnosti pri procjeni zaliha C_
utlu (gustoce tlaikamenitostiili skeleta u tlu) te izradu i valori-
zaciju regionalnih pedotransfernih funkcija radi bolje procjene
gustoce tla i skeleta iz ostalih dostupnih podataka. Odrediva-
nje CiN provedeno je simultano, metodom suhog spaljivanja
u Geokemijskom laboratoriju HGI-CGS-a.

Ukupno je analizirano 1880 uzoraka sa 720 lokacija, od ¢ega je
za 21 lokaciju ponovljeno uzorkovanje i analiza radi kontrole
rezultata. Utvrdeno je kako tla u RH u sloju 0-30 cm prosjecno
sadrze 66,9t C/hai 6,8t N/ha, dok je prosjecan odnos C/N 10,1.
Jednogodisnji i visegodisnji nasadi (poljoprivredna zemljista)
imaju nize koli¢ine Ci N u odnosu na Sumska tla i mocvare.

CROATIAN GEOLOGICAL SURVEY

66.9 t C/ha and 6.8 t N/ha, while the average /N ratio is 10.1.
Annual and multi-annual crop land (agricultural land) has lower
amounts of C and N than forest soil and wetlands.
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Geoloski 1 seizmoloski aspekti geodinamike Kvarnera —
razotkrivanje kvarnerskog rasjeda

Geological and Seismological Aspects of Geodynamics
in Kvarner Area — Unveiling of the Kvarner Fault

Glavni istraZivac / Principal investigator: Dr. sc. Turtko KORBAR
https://geosekva.wordpress.com/

Logotip projekta
Project logo

Hrvatska zaklada za znanost (HRZZ), voditelj projekta i Hrvat-
ski geoloski institut potpisali su 20.03.2017. Ugovor o dodjeli
sredstava HRZZ-a za realizaciju istraZivackog projekta broj IP-
06-2016-1854 GEOSEKVA, u trajanju od 4 godine.

Na projektu sudjeluje 21 osoba: 12 suradnika iz mati¢ne in-
stitucije: Tvrtko Korbar, Kresimir Petrinjak, Ladislav Fu¢ek, Da-
mir Palenik, Stanislav Bergant, Nikola Beli¢, Vlatko Brci¢, Mar-
ko Speli¢, Ozren Hasan, Dea Brunovic, Pavle Feri¢, Lara Wacha,
3 izdrugih domadih institucija: Masa Suri¢, Snjezana Markusic

The 4-year funding contract was signed on 20 March 2017 be-
tween the Croatian Science Foundation (CSF), the project leader
and the Croatian Geological Survey, for the realisation of the GE-
OSEKVA research project, number IP-06-2016-1854.

The project team consists of 21 members: 12 associates from
the parent institution (Tvrtko Korbar, Kresimir Petrinjak, Ladislav
Fucek, Damir Palenik, Stanislav Bergant, Nikola Beli¢, Viatko Br¢ic,
Marko Speli¢, Ozren Hasan, Dea Brunovi¢, Pavle Feri¢, and Lara
Wacha); 3 associates from other national institutions (Masa Suri¢,
Snjezana Markusi¢, and Tomislav Fiket); 2 foreign associates (Anna
Del Ben and Vanja Kastelic); and 4 consultants (Manfred Frechen,
Bruno Tomljenovi¢, Cedomir Benac, and Tatjana Durn). The pro-
ject is organised through 11 tasks.

During 2017, the kick-off meeting was held first and was followed
by field research in the selected areas of Krk, Rijeka and Labin.

Vecina suradnica i suradnika na projektu
GEOSEKVA sudjelovala je na kick-off
sastanku u Hrvatskom geoloskom institutu
- mati¢noj instituciji projekta

(foto M. Budic)

Majority of the associates on the GEOSEKVA
project participated at the kick-off meeting
at the Croatian Geological Survey — parent
institution of the project (photo by M. Budic)

HRVATSKI GEOLOSKI INSTITUT



Podrugje istrazivanja u okviru projekta GEOSEKVA - isjecak Geoloske karte
Republike Hrvatske 1:300.000

Study area within the GEOSEKVA project (cropped from the Geological map of
the Republic of Croatia 1:300,000)

i Tomislav Fiket, 2 inozemna suradnika: Anna Del Ben i Vanja
Kastelic te 4 konzultanta: Manfred Frechen, Bruno Tomljeno-
vi¢, Cedomir Benac i Tatjana Durn. Projekt je organiziran kroz
11 zadataka.

Tijekom 2017. prvo je odrzan kick-off sastanak, a zatim su re-
alizirana terenska istraZivanja na odabranom podrucju Krka,
Rijeke i Labina. Projekt je prezentiran na medunarodnom sku-
pu Covjek i krs u Zadru, a zatim i u emisiji Hrvatskog radija.
Suradnici su sudjelovali na nekoliko radionica. Nabavljen je i

CROATIAN GEOLOGICAL SURVEY

Pregledna karta s trasama seizmickih profila i lokacijama busotina
odobrenih za koristenje u okviru projekta GEOSEKVA

Overview map with seismic lines and borehole locations that are approved for
usage within the GEOSEKVA project

The project was presented at the "Man and Karst" international
meeting in Zadar and was followed by a project presentation on
Croatian Radio. The associates participated in several workshops.
A seismograph was acquired and set up in Baska on the island of
Krk. For the interpretation of seismic data and production of 3D
models, an academic license was granted for Schlumberger Petrel.
Arepository was built for the collected project data. The first seis-
mic data, which were collected in the wider Kvarner area, were
interpreted and published.
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Panoramski pogled na Kvarner s Ucke (foto V. Br¢ic)
Panoramic view of Kvarner from Ucka Mt. (photo by V. Br¢ic)

postavljen seizmograf u Baski na otoku Krku. Za potrebe inter-
pretacije seizmickih podataka i izrade 3D modela nabavljena je
akademska licenca za program Schlumberger Petrel. Kreiran je
repozitorij podataka koji se prikupljaju na projektu. Objavljeni
su prvi interpretirani seizmoloski podatci prikupljeni na Sirem
podru¢ju Kvarnera.

U 2018. se nastavljaju istrazivanja projektnog podrudja, a u pla-
nu je i objavljivanje prvih rezultata interpretacije seizmickih
profila te nabava licence za program Midland Valley Move - 3D.

IN GODISNJE IZVJESGE 2017.
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In 2018, the research will continue in the project area, and the
first results of the interpretation of seismic profiles are planned
to be published. Moreover, a Midland Valley Move - 3D license is
planned to be obtained in 2018.

HRVATSKI GEOLOSKI INSTITUT



Inzenjerskogeoloski istraini radovi za potrebe izgradnje

nove zicare za Sljeme

Engineering-Geological Research for the Purpose of
Building the New Sljeme Cahle Car

Glavni istraziva¢ / Principal investigator: Zeljko MIKLIN

Suradnici na projektu / Collaborators: Dr. sc. Mirko BELAK, Tomislav NOVOSEL
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Hidrogeoloska karta koridora oko trase
! buduce Zicare
s Hydrogeological map of the planned

e 8 cable car route

CROATIAN GEOLOGICAL SURVEY

Connecting the city and Slieme is of great importance, so the
City of Zagreb decided to invest in the construction of a cable
car. The new Slieme cable car project foresees the construction
of a new cable car on the old route, which will be extended by
1 km in relation to its start and end points. The start point of the
cable caris located next to the tram terminal in Gracansko Dolje;
the route continues above the roofs of houses to the Kutna sta-
tion and then follows a straight line to the Brestovac intermediate
station. The final station has different options: the first one leaves
the new Gornja station within the existing one and retains the di-
mensions of the existing structure, while the second one implies
the straight-lined extension of the route to the very top of Sljeme.

Within the preparation of the project, we proposed research in
two phases to the investor. The first phase comprises the con-

JICARA -

Predvideni izgled kabina nove Zicare (izvor: Grad Zagreb)
Intended design of the new cable car cabins (source: City of Zagreb)
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Povezivanje grada i Sliemena od velikog je znacaja, stoga je
Grad Zagreb odlucio investirati u izgradnju ZiCare. Projekt iz-
gradnje nove Ziare za Sljeme predvida izgradnju nove Zicare
na starom koridoru, uz produzenje trase od oko 1 km u odno-
su na polaznu i dolaznu tocku trase. Pocetna postaja Zicare
smjestena je uz okretiSte tramvaja u Gracanskom Dolju, preko
krovova kuca nastavlja se do Kutne postaje te pravocrtno sta-
rom trasom do medupostaje Brestovac. Zavrina postaja ima
varijantna rjesenja: prva varijanta novu Gornju postaju ostavlja
unutar postojece, uz zadrzavanje gabarita zate¢ene gradevi-
ne, dok druga varijanta podrazumijeva pravocrtno produljenje
trase do samog vrha Sljemena.

U pripremi projekta investitoru smo sugerirali istraZivanje u
dvije faze. Prvu fazu istrazivanja ¢ini izrada geoloske, hidroge-
oloskeiinzenjerskogeoloske podloge, koja se temeljila na kar-
tiranju trase. Hrvatski geoloski institut pripremio je podloge za
novu zicaru, nacinio je geolosku kartu i profil, hidrogeolosku
i inZenjerskogeolosku kartu. Prema spoznajama iz prve faze,
opseznija istrazivanja u drugoj fazi usmjerit e se na dijelove
trase koji su prepoznati kao geoloski nedovoljno istrazeni. Na
tesko dostupnim mjestima buducih stupova Zicare projektirat
¢e se istrazne busotine za koje je potrebno naciniti pristupne
putove. Iz jezgara budotina uzet e se i obraditi uzorci stijena
ili tla, a nadopuna geoloskim istrazivanjima bit ¢e geofizicka
istraZivanja.

struction of a geological, hydrogeological and engineering-ge-
ological base map, which is based on the field mapping of the
route. The Croatian Geological Survey prepared base maps for
the new cable car, i.e, the geological map and profile, the hy-
drogeological and the engineering-geological map. According
to the findings in the first phase, in the second phase, more ex-
tensive research will focus on the route sections that are, in geo-
logical terms, recognised as insufficiently explored. Furthermore,
some of the support pillars for the cable car are at unreachable
locations. The access routes must be built to drill the designed
exploration boreholes at these locations, from which rock or soil
samples will be collected. All geological research will be comple-
mented by geophysical research.

HRVATSKI GEOLOSKI INSTITUT



Pregled aktivnih HORIZON2020 projekata vezanih za

mineralne sirovine: ProSUM, MICA, GEO-CRADLE i1 FORAM

Review of the Active HORIZON2020 Projects Related to
Mineral Resources: ProSUM, MICA, GEQ-CRADLE and

FORAM

Koordinator za HGI-CGS / Coordinator for HGI-CGS: Zeljko DEDIC

Suradnici na projekima / Collaborators: Dr. sc. Slobodan MIKO, Erli KOVACEVIC GALOVIC
http://www.prosumproject.eu/; http://www.mica-project.eu/; http://geocradle.eu/en/; http://www.foramproject.net/

Tijekom 2017. godine istrazivaci u Zavodu za mineralne si-
rovine (ZMS) aktivno su sudjelovali u realizaciji cetiriju HORI-
ZON2020 projekata vezanih za mineralne sirovine: ProSUM -
Prospecting Secondary raw materials in the Urban Mine and
mining waste; MICA - Mineral Intelligence Capacity Analysis;
GEO-CRADLE - Coordinating and integRating state-of-the-
art Earth Observation Activities in the regions of North Afri-
ca, Middle East, and Balkans and Developing Links with GEO
related initiatives towards GEOSS i FORAM - Towards a World
Forum on Raw Materials.

Aktivnosti u okviru projekta ProSUM su ukljucivale skupljanje
podataka o lezZiStima i postrojenjima za obradu mineralnih si-

Eksploatirano leziste boksita Mratovo u Op¢ini Promina, obuhvaceno
radom u okviru projekta ProSUM

Exploitation field of bauxite ore in Mratovo, Promina Municipality, covered by
work within the ProSUM project

CROATIAN GEOLOGICAL SURVEY

During 2017, researchers from the Department of Mineral Re-
sources (DMR) actively participated in the realisation of four HO-
RIZON2020 projects related to mineral resources: ProSUM - "Pros-
pecting Secondary raw materials in the Urban Mine and mining
waste"; MICA - "Mineral Intelligence Capacity Analysis"; GEO-CRA-
DLE - "Coordinating and integRating state-of-the-art Earth Ob-
servation Activities in the regions of North Africa, Middle East,
and Balkans and Developing Links with GEO related initiatives
towards GEOSS" and FORAM - "Towards a World Forum on Raw
Materials".

Activities within the frame of the ProSUM project included the
collection of data about deposits and raw materials processing
plants, the type of processes by which mining waste was creat-
ed, and the type, quantity and composition of the mining waste.
During the year, a database was created for Dalmatia’s bauxite tail-
ings, which originated in the 1970s during bauxite ore extraction.

Researchers from the DMR participated in the realisation of the
MICA project through the development of a mineral resources
knowledge platform, along with which groups of members were
identified; this work showed a need for verified and exact infor-
mation about mineral resources to use as a basis for decision-
making.

Work on the GEO-CRADLE project included participation in the
development of a members network platform in the aforemen-
tioned regions and the establishment of a multiregional coordi-
nation network with the aim of strengthening the capacity and
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Jaloviste Mratovo u Op¢ini Promina, razli¢itog sastava jalovine (rudarskog otpada), uvrsteno u strukturiranu baza podataka o boksitnim jalovistima u

Dalmaciji, obuhvaceno radom u okviru projekta ProSUM

Mratovo tailings of different composition in Promina Municipality, covered by work within the ProSUM project

rovina, tipu procesa kojim se proizvodio rudarski otpad, tipu
te kolicini i sastavu rudarskog otpada. Tijekom godine izrade-
na je baza podataka o boksitnim jalovistima u Dalmaciji ko-
ja su nastala 1970-ih godina eksploatacijom boksitne rudace.

U realizaciji projekta MICA istraZivaci ZMS su sudjelovali kroz
razvoj platforme znanja o mineralnim sirovinama pri ¢emu su
identificirane grupe dionika kod kojih postoji potreba za pro-
vjerenim i to¢nim informacijama o mineralnim sirovinama kao
podloga za donosenje odluka.

Rad na projektu GEO-CRADLE ukljucivao je sudjelovanje u iz-
gradniji platforme mreZe dionika u prethodno navedenim re-
gijama te uspostavljanje multiregionalne koordinacijske mre-
Ze saciljem jacanja kapaciteta i koristenja postojecih podataka
EO (engl. Earth Observation - promatranje Zemlje koje uklju-
Cuje daljinske i/ili in situ opazacke mreze, modeliranje i vjesti-
ne koristenja podataka).

Predmet rada projekta FORAM je razvoj i uspostavljanje EU
platforme medunarodnih stru¢njaka i dionika koja ¢e ojacati
ideju Svjetskog foruma o mineralnim sirovinama i unaprijedi-
ti medunarodnu suradnju u pogledu politike mineralnih siro-
vinai ulaganja.

utilisation of existing data of EO (Earth Observation — Earth obser-
vation, which includes remote and/or in situ sensing networks,
modelling and proficient data usage).

The subject of the FORAM project is the development and estab-
lishment of the EU platform of international experts and mem-
bers, which will strengthen the idea of a World Forum on Raw
Materials and improve the international cooperation in terms of
mineral resources policies and investments.

HRVATSKI GEOLOSKI INSTITUT
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Knjiznica

Hrvatskog geoloskog instituta

Library of the Croatian Geological Survey

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

fax. (+3851) 6144 718

e-mail: tfluksi@hgi-cgs.hr

Knjiznica Hrvatskog geoloskog instituta je u 2017. godini na-
bavila 21 novu knjigu i 214 sved¢i¢a ¢asopisa koji su uglavnom
nabavljeni razmjenom sa ¢asopisom Geologia Croatica u izda-
nju Instituta. Geologia Croatica izlazi tri puta godisnje i sva tri
broja su distribuirana i poslana partnerima s kojima razmje-
njujemo publikacije.

lako najvecu koli¢inu literature nabavljamo tom razmjenom,
u svakodnevnom radu s korisnicima i pronalazenju potrebne
literature pomogle su i kolegice iz srodnih knjiznica i Nacional-
ne sveucilisne knjiznice.

Krajem godine dovrseno je skeniranje svih ¢lanaka iz ¢asopisa
Geoloski vjesnik, koji je prethodnik Geologije Croatice, i svi su
¢lanci u PDF formatu javno dostupni na mreznim stranicama
Casopisa. U sljedecoj se godini planira uredivanje te stranice,
kao i stranice same knjiznice, kako bi korisnici mogli lakse pri-
stupiti svim materijalima.

In 2017, the Croatian Geological Survey Library acquired 21 new
books and 214 journal volumes, which have mainly been ob-
tained by exchange with the Geologia Croatica journal published
by the Croatian Geological Survey. Geologica Croatica is pub-
lished three times a year, and it has been distributed to all the
exchange partners.

Although the majority of literature is acquired by this exchange,
we received much help in daily work with our users and in search-
ing for the required literature from colleagues working in similar
libraries and the National University Library.

The scanning of the articles published in the Geoloski vjesnik
(predecessor to Geologia Croatica) has been finished, and all the
articles have been made accessible in PDF format on the jour-
nal website. In the following year, we plan to edit this webpage,
together with the library webpage, in order to facilitate user ac-
cess to all materials.

Gi.-nl' Croalica
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Naslovnice ¢asopisa Geologia Croatica u 2017. godini
Geologia Croatica Journal covers in 2017
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Inanstveni ¢asopis Geologia Croatica
Scientific Journal Geologia Croatica

Glavna urednica / Editor in chief: Dr. sc. Lidija GALOVIC
Tehnicka urednica / Technical editor: Dr. sc. Marija HORVAT
www.geologia-croatica.hr

Geologia Croatica je znanstveni ¢asopis Hrvatskog geoloskog
instituta i Hrvatskog geoloskog drustva. Objavljuje radove iz
svih podru¢ja geoznanosti. Clanci su na engleskom jeziku i me-
dunarodno su recenzirani.

U 2017. godini tiskan je 70. volumen ¢asopisa s nakladom od
150 primjeraka. Uredila ga je Lidija Galovi¢ (editor@geologia-
croatica.hr), tajnice ¢asopisa bile su Tea Fluksi i Alisa Martek,
a tehnicka urednica Marija Horvat. Od studenoga 2017. nova
tajnica Casopisa je Marija Bosnjak (editorial.office@geologia-
croatica.hr), Tea Fluksi kontrolira izvornost prispjelih rukopisa,
a Alisa Martek suraduje s vanjskim bazama. Tiskana su tri sve-
ska na ukupno 214 stranica s 13 originalnih znanstvenih rado-
va, jednim uvodnikom i jednim stru¢nim radom. Broj 70/2 bio
je posvecen geomatematickom kongresu, a gost urednik bio
je Marko Cvetkovic.

Geologia Croatica is the scientific journal of the HGI-CGS and the
Croatian Geological Society and publishes papers in all fields of
geoscience. The papers are in English, with international peer re-
view, and are submitted electronically.

In 2017, vol. 70 of the journal was printed, with an edition of 150
copies. It was edited by Lidija Galovi¢, the editor-in-chief. Tea Fluk-
siand Alisa Martek were the journal secretaries, and Marija Horvat
was the technical editor. Since 1 November, Marija Bosnjak has
been the Managing Editor; Tea Fluksi, the Quality Editor; and Alisa
Martek, the Contributing Editor.

Three regular issues were printed, with a total of 214 pages, 13
original scientific papers, one editorial, and one professional pa-
per. Vol. 70/2 was dedicated to the geomathematical congress,
and Marko Cvetkovi¢ was the guest editor.

5-godisnji IF ¢asopisa Geologia Croatica 2014.-2016.
Five-year impact factors of the journal Geologia Croatica 2014-2016
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Udjeli citiranja ¢asopisa Geologia Croatica u drugim ¢asopisima u bazi Thomson Reuters
Citation shares of the journal Geologia Croatica in other journals in the Thomson Reuters database

Za 2016.godinu Casopis je stekao Impact Factor 0,567 (bez sa-
mocitiranosti), dok 5-godisniji IF iznosi 0,792, $to ga i dalje svr-
stava u Q4 baze Thomson Reuters. U bazi SCImago SJR indika-
tor za 2016. godinu iznosi 0,246 i svrstan je u Q4.

In 2016, the journal earned an Impact Factor of 0.567 without
self-citation, whereas the five-year IF was 0.792, positioning it in
the fourth quartile (Q4) of the Thomson Reuters database. In the
Elsevier journal database, the SCImago SJRindicator for 2016 was
0.246, positioning it in the fourth quartile (Q4).
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Bibliography of HGI-CGS Staff in 2017

44th Annual Congress of the International Association of Hydrogeologists (IAH) ,Groundwater Heritage and Sustainability”,
Dubrovnik, Croatia, September 25th to 29th 2017, Book of Abstracts / Posavec, Kristijan; Markovié¢, Tamara (ur.). Zagreb:
Croatian Geological Survey, 2017. (knjiga sazetaka).

44th Annual Congress of the International Association of Hydrogeologists (IAH) ,Groundwater Heritage and Sustainability”,
Excursion guidebook: Arboretum Trsteno, Kolocep Bay, Ston / Markovi¢, Tamara; Martinjak, Jasminka; Pomper, Natasa
(ur.). Zagreb: Croatian Geological Survey, 2017. (vodi¢ ekskurzije).

44th Annual Congress of the International Association of Hydrogeologists (IAH) ,Groundwater Heritage and Sustainability”,
Excursion guidebook: Dubrovnik (Ombla), Blue and Red Lakes (Imotski), Gacka river, Plitvicka Lakes, Zagreb, Ljubljana
/ Markovi¢, Tamara; Martinjak, Jasminka; Pomper, Natasa (ur.). Zagreb: Croatian Geological Survey, 2017. (vodic
ekskurzije).

44th Annual Congress of the International Association of Hydrogeologists (IAH) ,Groundwater Heritage and Sustainability”,
Excursion guidebook: Ombla, Robinzon, HE Dubrovnik, Konavle / Markovi¢, Tamara; Martinjak, Jasminka; Pomper,
Natasa (ur.). Zagreb: Croatian Geological Survey, 2017. (vodi¢ ekskurzije).

44th Annual Congress of the International Association of Hydrogeologists (IAH) ,Groundwater Heritage and Sustainability”,
Excursion guidebook: Prud, Narona, Ba¢ina Lakes/ Markovi¢, Tamara; Martinjak, Jasminka; Pomper, Natasa (ur.). Zagreb:
Croatian Geological Survey, 2017. (vodi¢ ekskurzije).

44th Annual Congress of the International Association of Hydrogeologists (IAH) ,Groundwater Heritage and Sustainability”,
Excursion guidebook: Ston, PeljeSac peninsulam Korcula Island / Markovi¢, Tamara; Martinjak, Jasminka; Pomper,
Natasa (ur.). Zagreb: Croatian Geological Survey, 2017. (vodi¢ ekskurzije).

44th Annual Congress of the International Association of Hydrogeologists (IAH) ,Groundwater Heritage and Sustainability”,
Excursion guidebook: The Island of Mljet / Markovi¢, Tamara; Martinjak, Jasminka; Pomper, Natasa (ur.). Zagreb:
Croatian Geological Survey, 2017. (vodi¢ ekskurzije).

44th Annual Congress of the International Association of Hydrogeologists (IAH) ,Groundwater Heritage and Sustainability”,
Excursion guidebook: Zaton, Vjetrenica Cave, Ston / Markovi¢, Tamara; Martinjak, Jasminka; Pomper, Natasa (ur.).
Zagreb: Croatian Geological Survey, 2017. (vodic¢ ekskurzije).

7th International Workshop Neogene of Central and South-Eastern Europe, 28-31 May 2017, Velika, Croatia, Abstracts book /
Horvat, Marija & Wacha Lara (ur.). Zagreb : Croatian Geological Society, 2017. (knjiga saZetaka).

7th International Workshop Neogene of Central and South-Eastern Europe, 28-31 May 2017, Velika, Croatia, Field Trip Guidebook.
/ Kovaci¢, Marijan; Wacha, Lara; Horvat, Marija (ur.). Zagreb : Hrvatsko geolosko drustvo, 2017. (vodi¢ ekskurzije).

Korbar, Tvrtko; Fucek, Ladislav; Br¢i¢, Vlatko; Palenik, Damir. Osnovna geoloska karta Republike Hrvatske mjerila 1:50 000 —
list Solta, Ciovo, Drvenik. Zagreb : Hrvatski geoloski institut (Zavod za geologiju), 2017. (karta).

Maticec, Dubravko; Bergant, Stanislav; Fu¢ek, Ladislav; Palenik, Damir; Korbar, Tvrtko; Vlahovi¢, Igor; Sparica, Marko; Koch,
Georg; Prtoljan, Bozo; Galovi¢, lvan; Veli¢, Ivo; Tisljar, Josip. Osnovna geoloska karta Republike Hrvatske mjerila 1:50 000 -
list Rovinj 1. Zagreb : Hrvatski geoloski institut (Zavod za geologiju), 2017. (karta).

Stroj, Andrej; Terzi¢, Josip; Pavici¢, Ante. Osnovna hidrogeoloska karta RH 1:100.000, List Rab, Tumac i karta. Zagreb : Hrvatski
geoloski institut, 2017. (monografija).

Boci¢, Neven; Misur, lvan. Speleogeneza i speleomorfologija / Speleologija / Rnjak, Goran (ur.). Zagreb : PDS Velebit, HPS, HGSS,
SD Velebit, 2017. Str. 571-581.

Borovi¢, Stasa; Terzi¢, Josip. Hydrogeological setting of the Island of Mljet and its impact on the organization of the water
supply / 44th Annual Congress of the IAH “Groundwater Heritage and Sustainability” Excursion guidebook: The Island of
Mljet / Markovi¢, Tamara ; Martinjak, Jasminka ; Pomper, Natasa (ur.). Zagreb : Croatian Geological Survey, 2017. Str.
14-25.
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Borovi¢, Stasa; Terzi¢, Josip. Regional hydrogeological settings of the Dubrovnik-Neretva Region / 44th Annual Congress of
the IAH “Groundwater Heritage and Sustainability” — excursion guidebooks / Markovi¢, Tamara ; Martinjak, Jasminka ;
Pomper, Natasa (ur.). Zagreb : Croatian Geological Survey, 2017. Str. 1-6.

llijani¢, Nikolina; Miko, Slobodan; Hasan, Ozren. Holocene palaeolimnological and palaeohydrological changes in the Bacina
Lakes / 44th Annual Congress of the IAH “Groundwater Heritage and Sustainability” Excursion guidebook: Prud - Narona -
Bacina Lakes / Markovi¢, Tamara ; Martinjak, Jasminka ; Pomper, Natasa (ur.). Zagreb : Croatian Geological Survey, 2017.
Str. 16-23.

llijani¢, Nikolina; Miko, Slobodan; Hasan, Ozren; Sparica Miko, Martina. Late Holocene environmental change: Evidence
from the Blue Lake (Modro jezero), Croatia / 44th Annual Congress of the IAH “Groundwater Heritage and Sustainability”
Excursion guidebook: Dubrovnik (Ombla) - Blue and Red Lakes (Imotski) — Gacka River — Plitvicka Lakes — Zagreb — Ljubljana
/ Markovi¢, Tamara ; Posavec, Kristijan ; (ur.). Zagreb : Hrvatski geoloski institut, 2017. Str. 12-18.

Kovaci¢, Marijan; Mandic, Oleg; Horvat, Marija; Kureci¢, Tomislav. The Termination of Lake Pannon and the Origin of Lake
Slavonija / Field Trip Guidebook: Neogene of Central and South-Eastern Europe / Kovaci¢, Marijan ; Wacha, Lara ; Horvat,
Marija (ur.). Zagreb : Hrvatsko geolosko drustvo, 2017. Str. 31-34.

Kovacti¢, Marijan; Markovi¢, Frane; Cori¢, Stjepan; Pezelj, Purdica; Vrsaljko, Davor; Bakraé, Koraljka; Hajek-Tadesse, Valentina;
Ritossa, Andelika, Tarnaj, Irena. Disintegration of the Central Paratethys and origin of the Lake Pannon / Field Trip Guidebook:
Neogene of Central and South-Eastern Europe / Kovaci¢, Marijan ; Wacha, Lara ; Horvat, Marija (ur.). Zagreb : Hrvatsko
geolosko drustvo, 2017. Str. 22-25.

Kovaci¢, Marijan; Tibljas, Darko; Paveli¢, Davor; Hajek-Tadesse, Valentina; Bakra¢, Koraljka; Mandic, Oleg; Galovi¢, Ines;
Wacha, Lara, Filjak, Radovan; Markovi¢, Frane. Early-Middle Miocene Salina-type and Open Lake Deposits / Field Trip
Guidebook: Neogene of Central and South-Eastern Europe / Kovaci¢, Marijan ; Wacha, Lara ; Horvat, Marija (ur.). Zagreb :
Hrvatsko geolosko drustvo, 2017. Str. 11-15.

Mandic, Oleg; Hajek Tadesse, Valentina; Bakrac¢, Koraljka; Reichenbacher, Bettina; Grizelj, Anita; Mikni¢, Mirjana. Long-lived
brackish water lake in the Central Paratethys backyard / 7th International Workshop Neogene of Central and South-Eastern
Europe, Field trip Guidebook / Kovaci¢ Marijan ; Wacha, Lara ; Horvat, Marija (ur.). Zagreb : Croatian Geological Society,
2017.Str. 15-18.

Markovi¢, Tamara; Buljan, Renato. The Robinzon spring / 44th Annual Congress of the IAH “Groundwater Heritage and
Sustainability” Excursion guidebook: Ombla — Robinzon — HE Dubrovnik — Konavle / Markovi¢, Tamara ; Martinjak,
Jasminka ; Pomper, Natasa ; (ur.). Zagreb : Hrvatski geoloski institut, 2017. Str. 22-28.

Markovi¢, Tamara; Hasan, Ozren; Terzi¢, Josip. Blatsko polje / 44th Annual Congress of the IAH “Groundwater Heritage and
Sustainability” Excursion guidebook: Ston - Peljesac Peninsula — Korcula Island / Markovi¢, Tamara ; Martinjak, Jasminka
; Pomper, Natasa; (ur.). Zagreb : Hrvatski geoloski institut, 2017. Str. 22-34.

Razum, Ivan; Miko, Slobodan; llijani¢, Nikolina; Hasan, Ozren; Brunovi¢, Dea; Sparica Miko, Martina; Rohl, Ursula. Mljet
Island: Palaeolimnological reconstruction of the Veliko Jezero Lake / 44th Annual Congress of the IAH “Groundwater
Heritage and Sustainability” Excursion guidebook: The Island of Mljet / Markovi¢, Tamara ; Martinjak, Jasminka ; Pomper,
Natasa (ur.). Zagreb : Croatian geological Survey, 2017. Str. 9-12.

Stroj, Andrej. Hidrogeologija kr3a i speleoloskih objekata / Speleologija / Rnjak, Goran (ur.). Zagreb : PDS Velebit, HPS, HGSS, SD
Velebit, 2017. Str. 583-594.

Solaja, Dragana; Miko, Slobodan. The Kolo¢ep channel / 44th Annual Congress of the IAH “Groundwater Heritage and
Sustainability” Excursion guidebook: Arboretum Trsteno — Kolocep Bay — Ston / Markovi¢, Tamara ; Martinjak, Jasminka
; Pomper, Natasa; (ur.). Zagreb : Hrvatski geoloski institut, 2017. Str. 7-13.

Spisi¢, Monika; Mikni¢, Mirjana; Horvat, Marija; Kovaci¢, Marijan. Badenian Fossiliferous Shallow Marine Carbonates with
Fragments of Rhyolite Volcanic Rock / Field Trip Guidebook: Neogene of Central and South-Eastern Europe / Kovacic,
Marijan ; Wacha, Lara ; Horvat, Marija (ur.). Zagreb : Hrvatsko geolosko drustvo, 2017. Str. 26-30.

Benjamin, Jonathan; Rovere, Alessio; Fontana, Alessandro; Fontana, Alessandro; Vacchi, Matteo; Inglis, Robyn Helen; Galili,
Ehudi; Antonioli, Fabrizio; Sivan, Dorit; Miko, Slobodan; Mourtzas, Nikos; Felja, Igor; Meredith-Williams, Matthew Gregory;
Goodman- Tchernov, Beverley; Kolaiti, Eleni; Anzidei, Marco; Gehrels, Willem Roland. Late Quaternary sea-level changes
and early human societies in the central and eastern Mediterranean Basin: An interdisciplinary review. / Quaternary
international. 449 (2017) ; 29-57.

Birke, Manfred; Reimann, Clemens; Rauch, Uwe; Ladenberger, Anna; Demetriades, Alecos; Jahne-Klingberg, Fabian; Oorts, Koen;
Gosar, Mateja; Dinelli, Enrico; Halami¢, Josip; Husnjak, Stjepan; ...; Sor$a, Ajka; .., Zomeni, Z. GEMAS: Cadmium distribution
and its sources in agricultural and grazing land soil of Europe - Original data versus clr-transformed data. / Journal of
geochemical exploration. 173 (2017) ; 13-30.
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Br¢i¢, Vlatko; Glumac, Bosiljka; Fucek, Ladislav; Grizelj, Anita; Horvat, Marija; Posilovi¢, Hrvoje; Misur, lvan. The Cenomanian-
Turonian boundary in the northwestern part of the Adriatic Carbonate Platform (Cicarija Mtn., Istria, Croatia): Characteristics
and implications. / Facies. 63 (2017), 3; 17-1-17-20.

Durn, Goran; Rubini¢, Vedran; Wacha, Lara; Patekar, Matko; Frechen, Manfred; Tsukamoto, Sumiko; Tadej, Neven; Husnjak,
Stjepan. Polygenetic Soil Formation on Late Glacial Loess on the Susak Island Reflects Paleo- environmental Changes in the
Northern Adriatic Area. / Quaternary International. (2017); in press.

Durn, Goran; Wacha, Lara; Bartolin, Mateja; Rolf, Christian; Frechen, Manfred; Tsukamoto, Sumiko; Tadej, Neven; Husnjak, Stjepan;
Li, Yan; Rubini¢, Vedran. Provenance and formation of the red palaeosol and lithified terra rossa-like infillings on the Island of
Susak: a high-resolution and chronological approach. / Quaternary international. (2017); in press.

Galovi¢, Ines. Sarmatian calcareous nannofossil assemblages in the SW Paratethyan marginal marine environments: Implications
for palaeoceanography and the palaeoclimate. / Progress in oceanography. 156 (2017); 209-220.

Galovi¢, Ines; Caput Mihali¢, Katarina; llijani¢, Nikolina; Miko, Slobodan; Hasan, Ozren. Diatom responses to Holocene
environmental changes in a karstic Lake Vrana in Dalmatia (Croatia). / Quaternary international. (2017); in press.

Grizelj, Anita; Peh, Zoran; Tibljas, Darko; Kovaci¢, Marijan; Kureci¢, Tomislav. Mineralogical and geochemical characteristics of
Miocene pelitic sedimentary rocks from the south-western part of the Pannonian Basin System (Croatia): Implications for
provenance studies. / Geoscience frontiers. 8 (2017), 1; 65-80.

Koch, Georg; Prtoljan, Bozo; Husinec, Antun; Hajek-Tadesse, Valentina. Palynofacies and paleoenvironment of the Upper
Jurassic mud-supported carbonates, southern Croatia: preliminary evaluation of the hydrocarbon source rock potential. /
Marine and petroleum geology. 80 (2017) ; 243-253.

Korbar, Tvrtko; McDonald, lain; Premec Fucek, Vlasta; Fucek, Ladislav; Posilovi¢, Hrvoje. Post-impact event bed (tsunamite) at
the Cretaceous-Paleogene boundary deposited on a distal carbonate platform interior. / Terra nova. 29 (2017), 2; 135-143.

Korbar, Tvrtko; McDonald, lain; Premec Fucek, Vlasta; Fucek, Ladislav; Posilovi¢, Hrvoje. Reply to Comment on “Post-impact
event bed (tsunamite) at the Cretaceous-Palaeogene boundary deposited on a distal carbonate platform interior”. / Terra
Nova. 29 (2017), 5; 332-334.

Kovati¢, Marijan; Paveli¢, Davor; Vlahovi¢, Igor; Markovi¢, Frane; Wacha, Lara; Kampi¢, Stefica; Roncevi¢, Sanda; Drempetic,
Dorotea. Pleistocene alluvial and aeolian deposits with tephra on the island of Lopud (eastern mid- Adriatic, Croatia):
Provenance, wind regime, and climate controls. / Quaternary international. (2017); in press.

Kurevija, Tomislav; Maceni¢, Marija; Borovi¢, Stasa. Impact of grout thermal conductivity on the long-term efficiency of the
ground-source heat pump system. / Sustainable Cities and Society. 31 (2017); 1-11.

Liska, Anita; Koruni¢, Zlatko; Rozman, Vlatka; Halami¢, Josip; Galovi¢, Ines; Luci¢, Pavo; Bali¢evi¢, Renata. Efficacy of nine
Croatian inert dusts against rice weevil Sitophilus oryzae L. (Coleoptera: Curculionidae) on wheat. / Emirates Journal of
Food and Agriculture. 29 (2017) , 7; 485-494.

Reimann, Clemens; Fabian, Karl; Birke, Manfred; Filzmoser, Peter; Demetriades, Alecos; Negrel, Philippe; Oorts, Koen; Matschullat,
Jorg; de Caritat, Patrice; ..; Halamié, Josip; ..; Husnjak, Stjepan; ..; Sorsa, Ajka; ..; Zomeni, Z. GEMAS: Establishing
geochemical background and threshold for 53 chemical elements in European agricultural soil. / Applied geochemistry.
(2017); in press.

Rubini¢, Vedran; Galovi¢, Lidija; Lazarevi¢, Boris; Husnjak, Stjepan; Durn, Goran. Pseudogleyed loess derivates — the most
common soil parent materials in the Pannonian region of Croatia. / Quaternary International. (2017); in press.

Sorsa, Ajka; Durn, Goran; Halamié, Josip; Husnjak, Stjepan; Garasi¢, Vesnica; Mileusni¢, Marta. Urban geochemistry: Sisak in
Croatia, a long- lasting historical, urban and industrial city. / Geochemistry-exploration environment analysis. 17 (2017) , 2;
159-163.

Sorsa, Ajka; Miler, Milo$; Gosar, Mateja; Halami¢, Josip. Follow-up geochemical studies and mineralogical investigations by
scanning electron microscopy/energy dispersive spectroscopy (SEM/EDS) of soil samples from the industrial zone of Sisak,
Croatia. / Journal of Geochemical Exploration. (2017); in press.

Sorsa, Ajka; Peh, Zoran; Halamié¢, Josip. Geochemical mapping the urban and industrial legacy of Sisak, Croatia, using
discriminant function analysis of topsoil chemical data. / Journal of Geochemical Exploration. (2017); in press.

Urumovi¢, Kosta; Urumovi¢, Kosta. Comment on“HydrogeoSieveXL: an Excel-based tool to estimate hydraulic conductivity from
grain- size analysis”: technical note published in Hydrogeology Journal (2015) 23: 837-844, by J. F. Devlin. / Hydrogeology
journal. 25 (2017), 2; 589-591.

Wacha, Lara; Matos, Bojan; Kunz, Alexander; Luzar-Oberiter, Borna; Tomljenovi¢, Bruno; Banak, Adriano. First post-IR IRSL
dating results of Quaternary deposits from Bilogora (NE Croatia): implications to the Pleistocene relative uplift and incision
rates in the area. / Quaternary international. (2017); in press.

Wacha, Lara; Rolf, Christian; Hambach, Ulrich; Frechen, Manfred; Galovi¢, Lidija; Duchoslav, Marguerita. The Last Glacial aeolian
record of the Island of Susak (Croatia) as seen from a high- resolution grain-size and rock magnetic analysis. / Quaternary
international. (2017); in press.
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Brki¢, Zeljka. The relationship of the geological framework to the Quaternary aquifer system in the Sava River valley (Croatia).
/ Geologia Croatica : journal of the Croatian Geological Survey and the Croatian Geological Society. 70 (2017), 3; 201-213.

Galovi¢, Ines; Halami¢, Josip; Grizelj, Anita; Rozman, Vlatka; Liska, Anita; Koruni¢, Zlatko; Luci¢, Pavo; Bali¢evi¢, Renata. Croatian
diatomites and their possible application as a natural insecticide. / Geologia Croatica : journal of the Croatian Geological
Survey and the Croatian Geological Society. 70 (2017), 1; 27-39.

Grizelj, Anita; Bakra¢, Koraljka; Horvat, Marija; Avani¢, Radovan; Hec¢imovi¢, Ivan. Occurrence of vivianite in alluvial
Quaternary sediments in the area of Sesvete (Zagreb, Croatia). / Geologia Croatica : journal of the Croatian Geological
Survey and the Croatian Geological Society. 70 (2017), 1; 41-52.

Soka¢, Branko; Grgasovi¢, Tonci. On the species of the genus Selliporella SARTONI & CRESCENTI, 1962 from the Middle
Jurassic of the coastal Dinarides of Croatia. / Geologia Croatica : journal of the Croatian Geological Survey and the Croatian
Geological Society. 70 (2017), 3; 115-161.

Boev, Ivan; Sor3a, Ajka; Tasev, Goran; Serafimovski, Dalibor; Boev, Blazo. Mineralogy and geochemistry of trace elements from
Crven-Dol - Alsar deposit (Republic of Macedonia). / Geologica Macedonica. 31 (2017), 1; 5-20.

Martincevi¢ Lazar, Jasmina; Urumovi¢, Kosta; Mihali¢ Arbanas, Snjezana. Mineraloska i fizicka svojstva tipicnih tala
podsljemenske zone grada Zagreba. / InZzenjerstvo okolisa. 4 (2017), 2; 93-100.

Pavici¢, Ivica; Dragicevi¢, lvan; Vlahovi¢, Tatjana; Grgasovic¢ Tondi. Fractal analysis of fracture systems in Upper Triassic Dolomites
in Zumberak Mountain, Croatia. / Rudarsko-geolosko-naftni zbornik. 32 (2017), 3; 1-13.

Urumovié, Kosta; Urumovi¢, Kosta. Valjanost i dometi eksperimentalnih i teorijskih metoda identifikacije hidrogeoloskih
parametara iz podataka granulometrijskih analiza. / Rudarsko-geoloski glasnik. 21 (2017), 1; 83-104.

Broj objavljenih radova 25
djelatnika HGI-CGS-a po
godinama

Number of papers by HGI-CGS
employees published per year
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Broj citata djelatnika HGI-
CGS-a po godinama
Number of citations of HGI-
CGS employees per year
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Bali¢evi¢, Renata; Rozman, Vlatka; Liska, Anita; Luci¢, Pavo; Koruni¢, Zlatko; Halami¢, Josip; Galovi¢, Ines. Odabir biljnih vrsta
s potencijalnim insekticidnim djelovanjem u sklopu hrvatskog istrazivackog projekta “DIACROMIXPEST” / Zbornik radova
29. seminara DDD i ZUPP 2017 - 800. obljetnica od odlaska hrvatskih hospitalaca u Krizarski rat i 70. obljetnica od ustroja
drzavne DDD djelatnosti u Republici Hrvatskoj / Korunié, J. (ur.). Zagreb : Koruni¢ d.o.o., 2017. 251-263.
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Banicek, lvona; Durn, Goran; Wacha, Lara; Zhang, Jingran; Rubini¢, Vedran. Mineralogical, geochemical and micromorphological
characteristics of red palaeosol situated on the limestone at the base of the Pleistocene loess-palaeosol sequence in
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okoli$ i idejnog projekta MHE Otocac elektroprivreda d.d.,  Kosovi¢ Ivan, Novosel

Zagreb Tomislav, Borovic Stasa,

Buric¢ Hrvoje

Izvoriste Krbavica — Elaborat zona sanitarne zastite Hrvatske vode Stroj Andrej 031/17
Mikropaleontological analysis of core sample MP- Geoloski zavod Hajek-Tadesse Valentina 032/17
2/2017 (Republic of Slovenia) Slovenije
Izvjesce o petrografsko-sedimentoloskoj analizi Travej d.o.o., Zadar Br¢ic¢ Vlatko 033/17
mikroskopskih preparata
Analiza praskastog kompozitnog uzorka na prisutnost ~ ANT d.o.o., Zagreb Ilijani¢ Nikolina 034/17
azbesta metodom PLM i XRD
Geostaza Vis. Geostaza “VIS-RUKAVAC”: Eolski pijesak na Grad Vis Korbar Tvrtko 035/17
kamenom brdu i dijelom potopljeni krski oblici
Izvjescée o provedenim kemijskim analizama prema Fizicka osoba Cai¢ Ana 036/17
ponudi br. 4200/17
Izvjesce mikroskopske analize uzorka RN 2017/119-10  METRIS Pula Fucek Ladislav, Korbar Tvrtko  037/17
Krapinsko-zagorska Zupanija — nastavak hidrogeoloskog Zagorski vodovod Larva Ozren 038/17
i hidroloskog monitoringa na zapadnom dijelu Ivansc¢ice d.o.o., Zabok
s ciljem definiranja bilance i dinamike istjecanja
podzemnih voda. Preliminarni izvjestaj
Izvje$¢e XRD analiza / Narudzbenica br. 27/2017 METRIS Pula Grizelj Anita 039/17
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Ozren HASAN

Datum obrane disertacije: 06.03.2017.

Naslov disertacije: Paleookolidna rekonstrukcija slivova Karinsko-
ga mora, Novigradskoga mora i Velebitskoga kanala tijekom ho-
locena

Fakultet na kojem je obranjena disertacija: Rudarsko geolosko
naftni fakultet Sveudilista u Zagrebu

Mentori: Dr. sc. Goran Durn (RGNF), Dr. sc. Slobodan Miko
(HGI-CGS)

Zavod na kojem je zaposlen: Zavod za mineralne sirovine
Projekti na kojima je zaposlen: Geoloska karta podmorja, Osnov-
na geokemijska karta Republike Hrvatske, Nestali jezerski kraj-
obrazi isto¢nog dijela Jadranskog mora (LoLADRIA), Geoloski i
seizmoloski aspekti geodinamike Kvarnera - razotkrivanje kvar-
nerskog rasjeda (GEOSEKVA)

Kako bi se utvrdile promjene u okolisu tijekom holocena na
podru¢ju Ravnih kotara i Bukovice, €iji vodotoci utjecu u Ka-
rinsko more, Novigradsko more ili Velebitski kanal, prikupljene
su Cetiri duge neporemecene jezgre nekonsolidiranih morskih
sedimenata (3.4-6.3 m) pomocu plutajuce platforme s klipnim
jezgrilom. Na Cetrnaest lokacija prikupljene su kopnene jezgre
ili profili. Podru¢je je istrazeno podmorskim geofizi¢kim meto-
dama. Sedimenti su analizirani geokemijskim, magnetometrij-
skim, spektrofotometrijskim, granulometrijskim, mineraloskim
i paleontoloskim metodama. Starost sedimenata odredena je
radiometrijskim metodama pomocu izotopa ugljika ("*C) i ce-
zija ("¥"Cs).

Rezultati analiza omogucili su utvrdivanje promjena u upotre-
bi zemljista, intenzitetu kemijskog i fizickog trosenja, te klime i
morske razine tijekom holocena. Prodor mora na holocensko
kopno utvrden je u tri morske jezgre u razdoblju 8.000-10.300
cal BP. Morski sediment vidljiv je u svim morskim jezgrama, a
zapocinje prodorom mora na kopnene sedimente i traje do
otprilike 1.000 cal BP. U svim morskim jezgrama uocen je naj-
pli¢i dio s izraZzenim antropogenim utjecajem, tocnije defore-
stacijom u slivu.

Paleookolisna rekonstrukcija podrucja Novigradskog i Karinskog mora
tijekom ranog holocena prije prodora mora. Plavom bojom oznaceni
su vodotoci, koji su kao i topografija rekonstruirani prema geofizickim
podacima.

Palaeoenvironmental reconstruction of the Novigrad and Karin Seas area
during the early Holocene and before sea level rise. Blue colour marks
the water streams reconstructed according to the geophysical data and

topography

To assess the changes in the envi-
ronment during the Holocene in
Ravni kotari and Bukovica, from
which water streams flow into the
Karin Sea, the Novigrad Sea or the
Velebit Channel, four long undistur-
bed cores of unconsolidated marine ??
sediments (3.4-6.3 m) were collec- ‘l’

ted by a floating platform with a

piston corer. At fourteen locations, land-based cores or profiles
were collected. The sediments were analysed by geochemical,
magnetometric, spectrophotometric, granulometric, mineralogi-
cal and palaeontological methods, and their ages were determi-
ned by isotopic methods using carbon (*“C) and caesium ('¥'Cs)
isotopes. Moreover, the area was investigated by an underwater
geophysical survey.

Theresults of the analyses enabled an assessment of the changes
in land use, in the intensity of chemical and physical weathering,
and in climate and sea level variations during the Holocene. By
examination of the three marine cores, it was found that the sea
had flooded the Holocene land during the period from 8,000~
10,300 cal yr BP. Marine sediments are visible in all marine cores.
They start with seawater intrusion into land sediments and last
up to approximately 1,000 cal yr BP. In all marine cores, the shal-
lowest segment is marked by anthropogenic impact, namely, de-
forestation in the catchment.
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Tomislav KURECIC

Datum obrane disertacije: 17.02. 2017.

Naslov disertacije: Sedimentologija i paleoekologija pliocenskih
Viviparus slojeva Vukomerickih gorica

Fakultet na kojem je obranjena disertacija: Prirodoslovno-mate-
maticki fakultet Sveucilista u Zagrebu

Mentori: zv. prof. dr. sc. Marijan Kovaci¢ (PMF), Dr. sc. Anita Gri-
zelj (HGI-CGS)

Zavod na kojem je zaposlen: Zavod za geologiju

Projekt na kojem je zaposlen: Osnovna geoloska karta Republike
Hrvatske M 1:50.000

Klasti¢ni sedimenti poznati kao Viviparus slojevi predstavlja-
ju posljednju fazu jezerske sedimentacije u juznom dijelu Pa-
nonskog bazenskog sustava, a stratigrafski pripadaju plioce-
nu. Povrsinski su najrasprostranjeniji na istraZivanom prostoru
Vukomerickih gorica. Cilj ovog istrazivanja bio je utvrditi uvje-
te i okoli$ njihovog taloZenja te korelaciju s pliocenskim sedi-
mentima duz Savske depresije. Terenskim i analitickim meto-
dama definirano je pet litofacijesa koji predstavljaju sedimente
slatkovodnog jezera i aluvijalne sedimente. Mineralo$ko-pe-
trografskim i kemijskim analizama odreden je sastav detritusa
i njegovo lokalno porijeklo. Smjerovi transporta utvrdeni su
mjerenjem direkcionih tekstura. Analiza stabilnih izotopa 6'®0
i 6"*C na ljusturama mekusaca potvrdila je postojanje pravog
slatkovodnog okolisa te ukazala na sezonalnost u vrijeme ta-
loZenja donijih Viviparus slojeva i izostanak iste u vrijeme talo-
Zenja gornjih. Nalazi fosilne faune omogucili su stratigrafsku
kalibraciju istrazivanih naslaga i korelaciju s istovremenim se-
dimentima na Sirem podrucju. Rezultati istraZivanja s prostora
Vukomeri¢kih gorica, zajedno s rezultatima istraZivanja istovr-
snih naslaga s odabranih lokaliteta u Slavoniji, doprinijeli su
boljem poznavanju razvoja pliocenskih naslaga te predstav-
ljaju bazu za definiranje litostratigrafske jedinice.

CROATIAN GEOLOGICAL SURVEY

The Viviparus layers are clastic sedi-
ments that stratigraphically belong
to the Pliocene and represent the
last stage of lake sedimentation in
the southern part of the Pannonian
basin system. They cover the larg-
est surface area of the Vukomericke
gorice study area. The aim of this re-
search was to determine the con-
ditions and environment of their deposition and their correla-
tion with the Pliocene sediments along the Sava depression. Five
lithofacies represented by the freshwater lake and alluvial sedi-
ments were defined by field and analytical methods. The com-
position of detritus and its local origin were determined by the
mineralogical, petrographic and chemical analyses. The trans-
port directions were determined by measurements of directional
structures. The analysis of stable 6'°0 and &"*C isotopes in mollusc
shells confirmed the existence of a true freshwater environment
and showed seasonality at the time of deposition of the lower
Viviparus layers and an absence of seasonality at the time of dep-
osition of the upper layers. The fossil fauna findings enabled the
stratigraphic calibration of investigated deposits and the correla-
tion with sediments of the same age in the wider area. The results
of research conducted in the Vukomericke gorice area, together
with results of research on the same kind of sediments from the
selected sites in Slavonia, contributed to the better understand-
ing of the Pliocene deposit development and represented the
basis for lithostratigraphic unit definition.
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Sedimentoloski stup Kravarsko-I (Kra-l); a) panoramska fotografija izdanka Kra-l s naznacenim polozajem
sedimentoloskog stupa b) stup Kra-I ¢) ortofoto snimka (ARKOD) lokaliteta s vidljivim aktivnim kliznim plohama
Sedimentological column Kravarsko-I (Kra-l); a) panoramic photo of the Kra-l outcrop with marked position of the
sedimentological column; b) column Kra-l; ¢) orthophoto image of localities with visible landslide surfaces
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lvan MISUR

. Datum obrane disertacije: 27.06.2017.
Naslov disertacije: Geodinamska evolucija metasedimentnih sti-
jena niskog stupnja metamorfizma na Medvednici
Fakultet na kojem je obranjena disertacija: Prirodoslovno-mate-
maticki fakultet
Mentori: Dr. sc. Drazen Balen (PMF), Dr. sc. Mirko Belak (HGI-CGS)
Zavod na kojem je zaposlen: Zavod za geologiju
Projekt na kojem je zaposlen: Osnovna geoloska karta Republi-
ke Hrvatske 1:50 000

IstraZivanje je usmjereno na evoluciju metasedimentnih stije-
na Medvednice. U radu su obradene litostratigrafske jedinice
Stari potok, Slani potok, Risnjak i Vila Rebar. Posebna pozornost
posvecena je kloritoidnom $kriljavcu iz jedinice Stari potok.
Uvjeti metamorfizma odredivani su pomoc¢u geotermometara
zaklorit i parove klorit-kloritoid te geobarometara za muskovit.
Za interpretaciju metamorfnog puta konstruiran je dijagram
pseudopresjeka i dijagrami izopleta. Starost progradne faze

The research focused on the evolu-
tion of the metasedimentary rocks of
Mt. Medvednica. The lithostratigraph-
ic units Stari potok, Slani potok, Risnjak
and Vila Rebar were investigated. Spe-
cial attention was given to the chlori-
toid schist from the Stari potok unit. The
conditions of metamorphism were de-
termined with the geothermometers
for chlorite and paired chlorite-chloritoid and the geobarometers
for muscovite. For the interpretation of the metamorphic path,
a pseudosection diagram and diagrams of the isopleths were
constructed. The age of the prograde phase of metamorphism
was measured on monazites, and the obtained ages ranged from
Middle to Upper Jurassic. The age data of the detrital zircons were
grouped within six groups. Based on the youngest age group of

Mikrofotografija uzorka kloritoidnog skriljavca s oznac¢enom folijacijom (S1) i s C' - tipa smi¢nom zonom. Slikano bez
analizatora, okomito na S1, a paralelno s L1
Photomicrograph of a chloritoid schist sample with pronounced foliation (S1) and with C-type shear zone
(photographed without the analyser, perpendicular to ST and parallel to L1)
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metamorfizma mjerena je na monacitima te je dobivena sta-
rost srednje do gornje jure. Starosni podaci zajednice detritnih
cirkona dali su vrijednosti koje su grupirane unutar $est grupa.
Na temelju najmlade starosne podgrupe cirkona procijenjena
je maksimalna starost taloZenja. Mineralna asocijacija istrazi-
vanih stijena ukazuje na nizak stupanj metamorfizma unutar
facijesa zelenih Skriljavaca. Geokemijski podaci sugeriraju da
su protoliti istrazivanih metasedimentnih stijena uglavnom bi-
li srednje do intenzivno tro3eni zreli sedimenti, nastali taloZe-
njem nakon trodenja stijena pretezito granitoidnog sastava,
ugradenih u vulkanski luk.

Shematski prikaz MC-ICP-MS instrumentarija i
fotografija instrumenta, Nu plazma I na kojem
su vrsena mjerenja za disertaciju

Schematic illustration of MC-ICP-MS
instrumentation and photograph of the instrument
"Nu plazma II" that was used to conduct the
measurements presented in the thesis

zircons, the maximum age of deposition was estimated. The min-
eral association was typical for low greenschist-facies metamor-
phism. The geochemical data indicated that the protolith sedi-
ments were mature, middle to intensively weathered sediments,
produced by deposition after weathering of mainly volcanic arc
granitoid rocks.

HRVATSKI GEOLOSKI INSTITUT
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44. godisnji kongres Medunarodnoy udruzenja

hidrogeologa

44 Annual Congress of the International Association

of Hydrogeologists

Autorica teksta/ Author of the text: Dr. sc. Tamara MARKOVIC
iah2017.org

U vremenskom razdoblju od 25. do 29.09.2017. odrZan je 44.
kongres Medunarodnog udruzenja hidrogeologa (IAH) ,Pod-
zemna voda - bastina i odrzivost” u Dubrovniku, kojeg su or-
ganizirali Hrvatski geolo3ki institut i Hrvatska nacionalna gru-
pa Medunarodnog udruzenja hidrogeologa. Kongres je odrzan
pod pokroviteljstvom Predsjednice Republike Hrvatske, Hr-
vatskog povjerenstva za UNESCO, Ministarstva zastite okolisa
i energetike i Turisticke zajednice grada Dubrovnika. U okviru
osam kongresnih tema (Podzemna voda kao bastina - o¢uva-
nje za sadasnje i buduce generacije; Odrzivo upravljanje pod-
zemnim vodama; Modeliranje vodonosnih sustava; Pracenje
podzemnih voda - novi pristupi; Podzemna voda u kr3u; Hidro-
geologija oto¢nih i priobalnih vodonosnika; Podzemna voda
i ekosustavi; Mineralne i geotermalne vode) 549 sudionika je
odrzalo 271 oralnih prezentacija i 167 poster prezentacija. Su-
dionici su pristigli iz 57 zemalja Sirom svijeta. Tijekom kongresa
odrzano je 6 pozvanih predavanja, 3 radionice, 6 stru¢nih jed-
nodnevnih ekskurzija za vrijeme trajanja kongresa te trodnev-
na ekskurzija nakon kongresa.

Svecano otvorenje kongresa
Congress opening ceremony

Diskusija u poster sekciji
Discussion during a poster session

The 44™ Annual Congress of the International Association of Hy-
drogeologists (IAH), "Groundwater — Heritage and Sustainability"
was held in Dubrovnik from 25 to 29 September 2017. It was or-
ganised by the Croatian Geological Survey and the Croatian Na-
tional Chapter of the International Association of Hydrogeolo-
gists. The congress was held under the patronage of the President
of the Republic of Croatia, the Croatian Commission for UNESCO,
the Ministry of Environment and Energy, and the Dubrovnik Tour-
ist Board. Within the eight congress topics (Groundwater heritage
- passing benefits to current and future generations; Sustainable
management of groundwater resources; Groundwater model-
ling; Groundwater monitoring — new approaches; Groundwater
in karst systems; Coastal and island hydrogeology; Groundwater
and dependent ecosystems; Mineral and geothermal waters), 549
attendees gave 271 oral and 167 poster presentations. The par-
ticipants came from 57 countries around the world. During the
congress, 6 invited lectures were held, as well as 3 workshops and
6 professional one-day excursions. A three-day excursion was or-
ganised after the congress.

HRVATSKI GEOLOSKI INSTITUT



INQUA - 5™ Regional Scientific Meeting on Quaternary
Geology Dedicated to Geohazards & the Final
Conference of the LoLADRIA Project "Submerged
Pleistocene Landscapes of the Adriatic Sea"

Autor teksta/ Author of the text: Dr. sc. Slohodan MIKO
https://inqua-croatia.wixsite.com/regional-mtg-2017

0d 9. do 10. studenog 2017. godine odrzana je 5. regionalna
znanstvena konferencija za geologiju kvartara i zavrina konfe-
rencija projekta LoLADRIA u Starigradu-Paklenica. Konferencija
je bila posvecena geoloskim hazardima, a jedna od sekcija je
ujedno je bila i zavrsna konferencija projekta LoLADRIA - ,Po-
topljeni pleistocenski okolisi Jadranskog mora”. Organizatori
skupa bili su hrvatska grupa INQUA, HAZU, slovenska grupa
INQUA, Geoloski zavod Slovenije i Hrvatski geoloski institut.
Konferencija je imala za cilj okupiti sedimentologe, geokemi-
care, mineraloge, geomorfologe, paleontologe i arheologe s
interesima u interdisciplinarnim istrazivanjima paleookolisnih
rekonstrukcija podmorskih krskih depresija i terestickih okolisa
(jezera, kr3kih polja, lesnih i aluvijalnih naslaga). Skup je privu-
kao 50-ak sudionika iz zemlje (12 iz HGI-CGS-a) i inozemstva
(Slovenija,Gr¢ka, Izrael, Italija, Poljska). U sklopu konferencije
odrzZana je i ekskurzija vezana za kvartarne glacijalne i marin-
ske sedimente kanjona Velike Paklenice, juznog Velebitskog
kanala i sjeverne Dalmacije.

CROATIAN GEOLOGICAL SURVEY

The 5 regional scientific meeting on Quaternary geology and
the final conference of the LoLADRIA project were held from 9
to 10 September 2017 in Starigrad-Paklenica. The conference was
dedicated to geological hazards, and one of the sessions was the
final conference of the LoLADRIA project - "Submerged Pleisto-
cene landscapes of the Adriatic Sea". The organisers of the con-
ference were the Croatian INQUA group, the Croatian Academy
of Sciences and Arts, the Slovenian INQUA group, the Geological
Survey of Slovenia and the Croatian Geological Survey. The aim
of the conference was to gather sedimentologists, geochemists,
mineralogists, geomorphologists, palaeontologists, and archae-
ologists with interests in interdisciplinary studies involving pal-
aeoecological reconstructions of submerged karst depressions
and terrestrial environments (lakes, karst fields, loess and alluvial
deposits). The conference attracted 50 participants from the Re-
public of Croatia (12 from the HGI-CGS) and abroad (Slovenia,
Greece, Israel, Italy, Poland). As a part of the conference, an ex-
cursion related to the Quaternary glacial and marine sediments
of the Velika Paklenica Canyon, the southern Velebit Channel and
northern Dalmatia was organised.

Predavanje Georgiosa Papatheodoroua sa Sveucilista u Patrasu, Geoloskog
odjela, Laboratorija za marinsku geologiju i oceanografiju, o paleogeografiji
hrvatskog arhipelaga na temelju geofizickih podataka visoke rezolucije
Presentation of Georgios Papatheodorou from University of Patras,
Department of Geology, Laboratory of Marine Geology & Physical
Oceanography, about Palaeogeographic implications in Croatian Archipelagos
based on high resolution geophysical data
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1. medunarodna radionica o neogenu centralne |

jugoistocne Europe

The 7™ International Workshop on the Neogene of
Central and South Eastern Europe

Autorica teksta/ Author of the text: Valentina HAJEK-TADESSE
www.7ncsee2017.com

Vise od osamdeset sudionika iz Europe, Rusije i Turske sudje-
lovalo je na sedmoj radionici o neogenu centralne i jugoisto¢-
ne Europe u Velikoj (28.-31. 5. 2017.) u organizaciji Hrvatskog
geoloskog drustva.

Predavanja su bila podijeljena prema tematici u pet sekcija.
Ukupno je odrzano dvadeset i pet predavanja, a dvadeset znan-
stvenih radova prezentirano je u obliku postera. Drugi dan radi-
onice bio je rezerviran za terenski obilazak Sest najreprezenta-
tivnijih neogenskih lokaliteta na Papuku, Pozeskoj gori, Krndiji
i Dilj gori. Prije zatvaranja radionice Barbara Studencka predsta-
vila je poljsku kandidaturu za organizaciju sljedece radionice,
koja ¢e se odrzati 2019. godine. Poljska kandidatura prihvacena
je jednoglasno od strane svih prisutnih sudionika sedme radio-
nice. U okviru skupa izdane su dvije publikacije: Knjiga saZzetaka
i Vodic ekskurzije (http://www.7ncsee2017.com), a za vrijeme
trajanja radionice u Velikoj u Gradskom muzeju Pozege odrza-
na je izlozba pod naslovom Tajne mikrosvijeta Zlatne doline”.

g ol =
i e

More than eighty participants from Europe, Russia and Turkey at-
tended the 7" Workshop on the Neogene of Central and South
Eastern Europe (NCSEE) in Velika, Croatia (28-31 May 2017). The
7™ Workshop was organised by the Croatian Geological Society.
Forty-five scientific contributions were presented (25 oral pres-
entations and 20 posters), organised into five sessions. A field
trip was organised on the second day of the workshop. The par-
ticipants visited six representative locations in the Slavonian Mts.:
Papuk, PoZeska gora, Krndija and Dilj gora. Before the closing cer-
emony, Barbara Studencka presented the Polish candidacy for the
organisation of the next workshop. The future of the NSCEE was
discussed, and finally, Poland was selected as the venue for the
8" NSCEE in 2019. The Abstracts book and Field trip guidebook
have been published by the Croatian Geological Society (http://
www.7ncsee2017.com). During the workshop in Velika, in the
nearby Pozega City Museum, the exhibition "The Secrets of the
Micro World of the Golden Valley" was held.

— '#"
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Sudionici radionice na ekskurziji, okupljeni ispred shematskog geoloskog profila u Parku prirode Papuk
Workshop participants during the excursion, gathered in front of a schematic geological cross-section in the Papuk Nature Park
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Avanié Radovan +3851 6160 731 avanic.radovan@hgi-cgs.hr Zavod za geologiju

Badnjevic Edin +385 16160 754 Strucne sluzbe

Bakrac Koraljka +385 1 6160 706 koraljka.bakrac@hgi-cgs.hr Zavod za geologiju

Banak Adriano +385 16160 708 adriano.banak@hgi-cgs.hr Zavod za geologiju

Banicek Ivona +385 1 6160 704 ivona.banicek@hgi-cgs.hr Zavod za hidrogeologiju i inZenjersku geologiju
Belak Mirko +385 16160819 mirko.belak@hgi-cgs.hr Zavod za geologiju

Beli¢ Nikola +385 16160 720 nikola.belic@hgi-cgs.hr Zavod za geologiju

Bergant Stanislav +385 16160 738 stanislav.bergant@hgi-cgs.hr Zavod za geologiju

Boljat Ivana +385 16160 727 ivana.bokljat@hgi-cgs.hr Zavod za hidrogeologiju i inZzenjersku geologiju
Borovic Stasa +38516160712 stasa.borovic@hgi-cgs.hr Zavod za hidrogeologiju i inZenjersku geologiju
Bostjancic¢ Iris +385 16160 701 iris.bostjancic@hgi-cgs.hr Zavod za hidrogeologiju i inZzenjersku geologiju
Br¢ic¢ Vlatko +3851 6160 725 vlatko.brcic@hgi-cgs.hr Zavod za geologiju

Briski Maja +385 16160729 maja.briski@hgi-cgs.hr Zavod za hidrogeologiju i inzenjersku geologiju
Brki¢ Zeljka +385 16160 726 zeljka.brkic@hgi-cgs.hr Zavod za hidrogeologiju i inZzenjersku geologiju
Brlek Mihovil +385 16160722 mihovil.brlek@hgi-cgs.hr Zavod za geologiju

Brunovié¢ Dea +385 16160 752 dea.brunovic@hgi-cgs.hr Zavod za mineralne sirovine

Buljan Renato +385 1 6160 806 renato.buljan@hgi-cgs Zavod za hidrogeologiju i inzenjersku geologiju
Budié Marko +385 16160 721 marko.budic@hgi-cgs.hr Zavod za geologiju

Buric¢ Hrvoje +385 16160 820 hrvoje.buric@hgi-cgs.hr Zavod za hidrogeologiju i inZenjersku geologiju
Butorac Igor +385 1 6160 800 igor.butorac@hgi-cgs.hr Stru¢ne sluzbe

Colussi Kristijan +385 1 6160 800 kristijan.colussi@hgi-cgs.hr Strucne sluzbe

Conjar Zlatko +385 16160 754 zlatko.conjar@hgi-cgs.hr Strucne sluzbe

Cai¢ Ana +385 16160 732 ana.caic@hgi-cgs.hr Zavod za geologiju

Dedi¢ Zeljko +385 16160743 zeljko.dedic@hgi-cgs.hr Zavod za mineralne sirovine

Dev¢i¢ Zorka +385 16160 742 Strucne sluzbe

Doli¢ Mario +38516160817 mario.dolic@hgi-cgs.hr Zavod za hidrogeologiju i inZzenjersku geologiju
Druskovi¢ Mirjana +385 1 6160 740 mirjana.druskovic@hgi-cgs.hr Zavod za geologiju

Dukov¢ic¢ Slobodan +385 1 6160 830 slobodan.dukovcic@hgi-cgs.hr Stru¢ne sluzbe

Dumbir Ana-Maria +385 16160 821 adumbir@hgi-cgs.hr Zavod za mineralne sirovine

Feri¢ Pavle +385 16160 720 pavle feric@hgi-cgs.hr Zavod za geologiju

Filipovic¢ Marina +385 16160 812 marina.filipovic@hgi-cgs.hr Zavod za hidrogeologiju i inZenjersku geologiju
Filjak Radovan +3851 6160 702 radovan.filiak@hgi-cgs.hr Zavod za geologiju

Fluksi Tea +385 16160 786 tea.fluksi@hgi-cgs.hr Strucne sluzbe

Frangen Tihomir +3851 6160812 tihomir.frangen@hgi-cgs.hr Zavod za hidrogeologiju i inZenjersku geologiju
Frbezar Ksenija +385 16160 783 ksenija.frbezar@hgi-cgs.hr Zavod za hidrogeologiju i inzenjersku geologiju
Fucek Ladislav +385 16160716 ladislav.fucek@hgi-cgs.hr Zavod za geologiju

Funtek Tanja +385 16160 801 tanja.funtek@hgi-cgs.hr Strucne sluzbe

Galovi¢ Lidija +385 16160 779 lidija.galovic@hgi-cgs.hr Zavod za geologiju

Galovi¢ Damir +385 16160 707 damir.galovic@hgi-cgs.hr Zavod za geologiju

Galovi¢ Ines +385 16160 723 ines.galovic@hgi-cgs.hr Zavod za geologiju

Grgasovic Tondi +385 1 6160 805 tonci.grgasovic@hgi-cgs.hr Zavod za geologiju

Grizelj Anita +38516160718 anita.grizelj@hgi-cgs.hr Zavod za geologiju

Gulam Vlatko +385 16160 701 vlatko.gulam@hgi-cgs.hr Zavod za hidrogeologiju i inZenjersku geologiju
Habek Bozica +385 16160 803 bozica.habek@hgi-cgs.hr Strucne sluzbe

Hajek-Tadesse Valentina +38516160811 tadesse@hgi-cgs.hr Zavod za geologiju

Halamié Josip +38516160717 josip.halamic@hgi-cgs.hr Strucne sluzbe

Hasan Ozren +385 1 6160 746 ozren.hasan@hgi-cgs.hr Zavod za mineralne sirovine

Horvat Marija +385 16160 762 marija.horvat@hgi-cgs.hr Zavod za geologiju

Hrbut Trojana Stru¢ne sluzbe

Hukman Katica Strucne sluzbe

Ivankovi¢ Miroslav +385 16160 742 miroslav.ivankovic@hgi-cgs.hr Stru¢ne sluzbe

llijani¢ Nikolina +385 16160 744 nikolina.ilijanic@hgi-cgs.hr Zavod za mineralne sirovine

Ivanisevié¢ Danijel +385 16160 708 danijel.ivanisevic@hgi-cgs.hr Zavod za geologiju

Jurcic Mladenka +385 16160 750 mladenka.jurcic@hgi-cgs.hr Strucne sluzbe

Kladnicki Miroslav +385 16160719 miroslav.kladnicki@hgi-cgs.hr Zavod za geologiju

Koch Georg +3851 6160 807 georg.koch@hgi-cgs.hr Zavod za geologiju




Kolari¢ Josip +38516160712 josip.kolaric@hgi-cgs.hr Zavod za hidrogeologiju i inzenjersku geologiju
Korbar Tvrtko +385 16160 709 tvrtko.korbar@hgi-cgs.hr Zavod za geologiju

Kosovi¢ Ivan +385 16160831 ivan.kosovic@hgi-cgs.hr Zavod za hidrogeologiju i inzenjersku geologiju
Kovacevi¢ Galovic Erli +385 16160 743 erli.kovacevic@hgi-cgs.hr Zavod za mineralne sirovine

Kovacic¢ Dragica +385 16160761 dragica.kovacevic@hgi-cgs.hr Zavod za geologiju

Kraljevic¢ DPurdica +385 16160 809 durdica.kraljevic@hgi-cgs.hr Stru¢ne sluzbe

Kruk Boris +385 16160 747 boris.kruk@hgi-cgs.hr Zavod za mineralne sirovine

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

Kuhta Mladen +38516160 776 mladen.kuhta@hgi-cgs.hr Zavod za hidrogeologiju i inZenjersku geologiju
Kuko¢ Duje +385 16160723 duje.kukoc@hgi-cgs.hr Zavod za geologiju

Kureci¢ Tomislav +3851 6160 724 tomislav.kurecic@hgi-cgs.hr Zavod za geologiju

Larva Ozren +385 16160728 ozren.larva@hgi-cgs.hr Zavod za hidrogeologiju i inzenjersku geologiju
Luka¢ Reberski Jasmina +385 16160 735 jasmina.lukac@hgi-cgs.hr Zavod za hidrogeologiju i inZzenjersku geologiju
Marinac Miljenko +385 16160 756 miljenko.marinac@hgi-cgs.hr Zavod za mineralne sirovine

Markovié¢ Tamara +385 16160 734 tamara.markovic@hgi-cgs.hr Zavod za hidrogeologiju i inZzenjersku geologiju
Martincevi¢ Lazar  Jasmina +385 16160810 jasmina.martincevic@hgi-cgs.hr Zavod za hidrogeologiju i inZzenjersku geologiju
Martinjak Jasminka +385 16160 781 jasminka.martinjak@hgi-cgs.hr Stru¢ne sluzbe

Maticec Dubravko +38516160718 dubravko.maticec@hgi-cgs.hr Zavod za geologiju

Mesié Sasa +385 16160 760 sasa.mesic@hgi-cgs.hr Zavod za mineralne sirovine

Miklin Zeljko +38516160 771 zeljko.miklin@hgi-cgs.hr Zavod za hidrogeologiju i inZenjersku geologiju
Miko Slobodan +385 16160 749 slobodan.miko@hgi-cgs.hr Zavod za mineralne sirovine

Milosevi¢ Monika +3851 6160 706 monika.milosevic@hgi-cgs.hr Zavod za geologiju

Misur Ivan +385 16160722 ivan.misur@hgi-cgs.hr Zavod za geologiju

Novak Bozidar +385 16160 742 Strucne sluzbe

Navratil Drazen +385 16160 796 drazen.navratil@hgi-cgs.hr Zavod za hidrogeologiju i inzenjersku geologiju
Novosel Tomislav +385 16160 729 tomislav.novosel@hgi-cgs.hr Zavod za hidrogeologiju i inZenjersku geologiju
Novoselec DPurdica +385 16160 759 durdica.novoselec@hgi-cgs.hr Zavod za geologiju

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

Patekar Matko +3851 6160 727 matko.patekar@hgi-cgs.hr Zavod za hidrogeologiju i inZenjersku geologiju
Pavié Mirja +385 16160 820 mirja.pavic@hgi-cgs.hr Zavod za hidrogeologiju i inZzenjersku geologiju
Petrinjak Kresimir +3851 6160 738 kresimir.petrinjak@hgi-cgs.hr Zavod za geologiju

Plese Anita Strucne sluzbe

Podolszki Laszlo +385 16160 701 laszlo.podolszki@hgi-cgs.hr Zavod za hidrogeologiju i inzenjersku geologiju
Pollak Davor +38516160 773 davor.pollak@hgi-cgs.hr Zavod za hidrogeologiju i inzenjersku geologiju
Pomper Natasa +385 16160 700 natasa.pomper@hgi-cgs.hr Zavod za hidrogeologiju i inZzenjersku geologiju
Selak Ana +385 16160 820 ana.selak@hgi-cgs.hr Zavod za hidrogeologiju i inzenjersku geologiju
Serdar Drasko +385 16160 742 Strucne sluzbe

Severec Jasna +385 16160721 jasna.severec@hgi-cgs.hr Zavod za geologiju

Slovenec Damir +385 16160 804 damir.slovenec@hgi-cgs.hr Zavod za geologiju

Smrecki Karolina +38516160710 karolina.smrecki@hgi-cgs.hr Zavod za geologiju

Sokac Ivan +385 16160 781 ivan.sokac@hgi-cgs.hr Stru¢ne sluzbe

Stanic Nedeljko +3851 6160 784 nedeljko.stanic@hgi-cgs.hr Zavod za hidrogeologiju i inZenjersku geologiju
Stroj Andrej +385 16160814 andrej.stroj@hgi-cgs.hr Zavod za hidrogeologiju i inzenjersku geologiju
Sucié¢ Vedrana +385 16160 741 vedrana.sucic@hgi-cgs.hr Stru¢ne sluzbe

Skrti¢ Antun +385 16160 707 antun.skrtic@hgi-cgs.hr Zavod za geologiju

Solaja Dragana +385 16160 831 dragana.solaja@hgi-cgs.hr Zavod za hidrogeologiju i inZzenjersku geologiju
Sorsa Ajka +385 16160 739 ajka.sorsa@hgi-cgs.hr Zavod za geologiju

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

Speli¢ Marko +385 16160 725 marko.spelic@hgi-cgs.hr Zavod za geologiju

Susak Ante +3851 6160 742 Stru¢ne sluzbe

Terzié¢ Josip +3851 6160 700 josip.terzic@hgi-cgs.hr Zavod za hidrogeologiju i inZenjersku geologiju
Urumovié Kosta +385 16160810 kosta.urumovic@hgi-cgs.hr Zavod za hidrogeologiju i inzenjersku geologiju
Vitas Suzana +3851 6160 749 suzana.vitas@hgi-cgs.hr Strucne sluzbe

Wacha Lara +385 16160 724 lara.wacha@hgi-cgs.hr Zavod za geologiju

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










