Kolege iz Alzira u hidrokemijskom laboratoriju
Colleagues from Algeria in the hydrochemical laboratory

nom sluzbenom posjetu HGI-u boravili kolege iz AlZirske geo-
loske sluzbe (ASGA). U bilateralnim razgovorima predstavljena
je organizacijska struktura HGI-CGS te organizacija znanstve-
nih istraZivanja i laboratorijska oprema. U terenskom dijelu
obilaska, kolege iz Alzira posjetili su Medvednicu, gdje su se
upoznali s njenom vrlo slozenom geoloskom gradom. Osim
toga, posjetili su i naSe poznato arheolosko nalaziste i muzej u
Husnjakovu. Postignut je i medusobni dogovor o uspostavi bu-
duce znanstvenoistrazivacke suradnje.

CROATIAN GEOLOGICAL

By signing a statement accepting the security policy terms, em-
ployees are obliged to respect the accepted regulations.

Among other things, access to ESRI licenses and the accompa-
nying extensions is also regulated through mentioned regulati-
ons. A decision was also made to place individual licenses into
the common repository (central license manager server). Until
now, access and use of licenses from the repository has functio-
ned without any problems.

Except for the stated activities related to the geological database,
the Arhinet data within the Geological service have been upda-
ted, and digitalisation of old reports and studies from the mate-
rial archives of geological data has continued.

Geological, geochemical and geophysical data (tender docu-
mentation and various inquiries from the economy sector) have
been prepared to meet the needs of the Ministry of Economy,
Entrepreneurship and Crafts and the Croatian Hydrocarbon
Agency.

For the purpose of professional specialisation, several employees
have participated in conferences, courses and seminars.

As afull member of EuroGeoSurveys (EGS), through their agency

and within the cooperation of EGS and the Organisation of the

African Geological Surveys (OAGS), we had a several-days official

visit by colleagues from the Algerian Geological Service (ASGA)

to the HGI-CGS last year. Through bilateral discussions, we pre-

sented the organisational structure of the HGI-CGS, along with a
description of the scientific research and
laboratory equipment. In the fieldwork por-
tion of the tour, our Algerian colleagues vis-
ited Medvednica, where they were intro-
duced to its complex geological structure.
Other than that, they visited our famous ar-
chaeological site and museum in
Husnjakovo. A mutual agreement for estab-
lishing future scientific and research coop-
eration was also made.

Djelatnici Stru¢nih sluzbi i Geoloske sluzbe

Employees of the Administration and technical
support and the Geological Survey

ANNUAL REPORT 2016

m
=
&)
<
L
o
z
<
n
14
W
o
s
=]
4
z
o
E
<
0
4
<
[u]
x
o
&
ju]
3]




Vlatko BRCIC: Mikrofotografija foraminifera iz Gornjeg Oresja / Microphotography of foraminifera from Gornje Oresje
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Osnovna geoloska karta Republike Hrvatske 1: 50.000
Basic Geological Map of the Republic of Croatia 1:50,000

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

Tijekom 2016. godine radilo se na finalizaciji listova i zavrsetku
istrazivanja prema Planu za 2013-2015., koji je produZen i na
2016.Rad na projektu je organiziran po programskim podruc-
jima (PP). Suradnici su sudjelovali na 5 medunarodnih skupova,
a objavljeno je 8 znanstvenih radova u Wo$S ¢asopisima i 5 no-
vih listova OGK RH, od ¢ega 2 geolosko-geografske cjeline. Sve
objavljene karte mogu se pregledavati na Geoportalu (www.
hgi-cgs.hr).

U okviru PP SZ Hrvatska (voditelj: dr. sc. Radovan Avanic)
objavljen je list,Trakos¢an” (voditelj: dr. sc. Radovan Avanic), a

SLAVONSKA POZEGA 4

BOSNA |

HERCEGOVINA

In 2016, work was carried out to finalise sheets and to finish rese-
arch on the Master Plan for 2013-2015, which was extended to
2016. Furthermore, project work was organised in the program
areas (PA). Associates participated in 5 international conferences,
8 scientific papers were published in WoS journals, and 5 new
sheets in the BGM were created, out of which 2 were geological-
geographical entities. All of the published maps can be viewed
on the Geoportal (www.hgi-cgs.hr).

Within the NW Croatia PA (leader: Radovan Avani¢, PhD), sheet
"Trakos¢an" was published (leader: Radovan Avani¢, PhD) and

REPUBLIKA SLOVENIJA

Kolaz listova OGK RH, Slavonska Pozega 4” (Filjak et al., 2016) i ,Trakos¢an (Ptuj 2)" (Avani¢ et al.,, 2015)
Outline of the BGM sheets on "Slavonska Pozega 4" (Filjak et al,, 2016) and "Trakosc¢an (Ptuj 2)" (Avani¢ et al, 2015)

HRVATSKI GEOLOSKI INSTITUT



(OSNOVNA GEOLOSKA KARTA REPUBLIKE HRVATSKE
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OSNOVNA GEOLOSKA KARTA REPUBLIKE HRVATSKE
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Kolaz listova (geolosko-geografskih cjelina) OGK RH,Otok Mljet” (Husinec et al., 2016) i ,Dugi otok” (Fucek et al., 2016)
Outline of the BGM sheets (of geological-geographical units) "The island of Mljet" (Husinec et al,, 2016) and "Dugi otok" (Fucek et al, 2016)

u zavr$noj fazi izrade je list, Medvednica” (voditelj: dr. sc. Mirko
Belak). Znanstveni novak Tomislav Kureci¢ predao je na ocjenu
doktorsku disertaciju,,Sedimentologija pliokvartarnih naslaga
sjeverne Hrvatske" aizrada disertacije Monike Spisi¢ je u tijeku.

U okviru PP Slavonija (voditelj: dr. sc. Mirko Belak) objavljeni
su listovi,Slavonska PoZega 3 i 4" (voditelj: Radovan Filjak). Te-
renska i laboratorijska istraZivanja, uklju¢ujuéi suradnju s La-
boratorijem za geokronologiju Sveucilista u Becu, bila su

CROATIAN GEOLOGICAL SURVEY

sheet "Medvednica" is in the final stages of preparation (leader:
Mirko Belak, PhD). Research assistant Tomislav Kureci¢ submitted
his PhD dissertation entitled "Sedimentology of Plioquaternary
sediments of northern Croatia’, and Monika Spisic's dissertation
is in progress.

Within the Slavonian PA (leader: Mirko Belak, PhD), sheets "Sla-
vonska PoZega 3 and 4" (leader: Radovan Filjak) were published.
Fieldwork and laboratory research, including a collaboration with
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Blok trijaskog kristalini¢nog vapnenca s tragovima bioerozije u zoni
badenskih baznih transgresivnih konglomerata - lokalitet Gornje Psarjevo
(foto M. Brlek)

Block of Triassic crystalline limestone with traces of bioerosion in the zone of
Badenian basal transgressive conglomerates (photo M. Brlek)

usmjerena na izradu doktorata Ivana Misura ,Evolucija meta-
sedimentnih stijena niskog stupnja metamorfizma na Med-
vednici"”.

U okviru PP Istra, Kvarner i sjeverna Dalmacija (voditelj: La-
dislav Fucek) objavljen je list,,Dugi otok”. U zavrsnoj fazi izrade
su listovi Rovinj 112 (voditelj: dr. sc. Dubravko Maticec) te Silba
1 (voditelj: Ladislav Fucek). Terenska istraZivanja bila su usmje-
rena na podrugje Cicarije (doktorat mr. sc. Damira Palenika) te
istrazivanje flisa istocne Istre (doktorat KreSimira Petrinjaka).

U okviru PP srednja i juzna Dalmacija (voditel;: dr. sc. Tvrtko
Korbar) objavljeni su listovi,Otok Mljet” (koordinator: dr. sc.
BoZo Prtoljan) i ,Konavle” (voditelj: dr. sc. Bozo Prtoljan). U fi-
nalizaciji je list,Solta, Ciovo, Drvenik” (voditelj: dr. sc. Tvrtko
Korbar).

U 2017. planira se finalizacija listova koji obuhvacaju podrucja
iskartirana u prethodnim razdobljima te izrada doktorskih di-
sertacija koje se velikim dijelom temelje na materijalima priku-
pljenim tijekom prethodnih istraZivanja.

koja je dio prototetiske oceanske kore (foto M. Belak)

Microphotography of gabbro from Papuk - one of the oldest rocks in Croatia,
part of the Proto-Tethys oceanic crust (photo M. Belak)

the Laboratory for Geochronology of Vienna University, focused
on the preparation of lvan Misur's PhD dissertation on the "Ge-
odynamic evolution of low grade metasedimentary rocks on the
Mt. Medvednica"

Within the Istria, Kvarner and northern Dalmatia PA (leader:
Ladislav Fucek), sheet "Dugi otok" was published. The sheets "Ro-
vinj 1 and 2" (leader: Dubravko Mati¢ec, PhD), and "Silba 1" (lea-
der: Ladislav Fucek) are in the final stages of preparation. Fiel-
dwork research focused on the area of Cicarija (PhD dissertation
of Damir Palenik, MSc) as well as research on eastern Istria flysch
(Kresimir Petrinjak's PhD dissertation).

Within the PA in central and southern Dalmatia (leader: Tvrtko
Korbar, PhD), manuscripts on "The island of Mljet" (coordinator:
Bozo Prtoljan, PhD) and "Konavle" (leader: BoZo Prtoljan, PhD) we-
re published. The sheet "Solta, Ciovo, Drvenik” (leader: Tvrtko Kor-
bar, PhD) is being finalised.

In 2017, finalisation is expected on sheets encompassing the ar-
eas charted in previous periods, as well as PhD dissertations that
are largely based on materials collected during previous research.

HRVATSKI GEOLOSKI INSTITUT



Osnovna inzenjerskogeoloska karta
Republike Hrvatske 1:100.000

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

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

Zecev ponor u Dreznickom polju - istrazni radovi na lokaciji buduceg
zatvaraca u formi kupole kojim ¢e se ponor otvarati i zatvarati ovisno o
potrebama za retencijom vode

Zecev ponor swallow hole in Dreznicko polje - investigations on the site of
future mobile dome which will open and close the swallow hole, depending
on the needs for water retention

Istrazivanja su nastavljena na podrucju OIGK listova Otocac,
Gospi¢, Drnis i Split u sklopu 1G radova duz Zeljeznicke pruge
Ostarije-Split za potrebe izrade 30 izvedbenih projekata sana-
cije zasjeka (ukupno 5.3 km).

U Podsljemenskoj urbaniziranoj zoni Zagreba nastavljena je
detaljna ras¢lamba naslaga na 18 lokacija radi azuriranja de-
taljne IG karte (DIGK-Faza Il). Izvedene su dvije duboke busoti-
ne: T-200 (200 m) uz vodocrpiliste Teskovec i L-150 (115 m) na
cesti Himper u Luksi¢ima. Uz podatke iz prije izvedene busoti-
ni T-350 (350 m) na vodocrpilistu Trsje, slijed nabusenih nasla-
ga nadopunio je spoznaje o gradi ovog dijela Medvednice.

U suradniji s Geoloskim zavodom Slovenije, za potrebe EU pro-
jekta CapRadNet izradena je Karta podloznosti na klizanje za
jadransko podrucje RH, ukupne povrsine 24 600 km?. Proces

CROATIAN GEOLOGICAL SURVEY

Research has continued on the Otocac, Gospi¢, Drnis and Split
sheets of the "Basic Engineering Geological Map” (BEGM) within
engineering-geological (EG) research for 30 rock-cut construction
repair projects on the railway line of Ostarije-Split (total of 5.3 km).

A detailed analysis of deposits at 18 locations in the Podsljieme
urbanised area of Zagreb has continued to update the detailed
EG map (DEGM-Phase Il). Two deep boreholes were drilled: T-200
(200 m) at the Tedkovec water-pumping site and =150 (115 m)
on the Himper road in Luksici. Along with data from the previous
borehole T-350 (350 m) at the Trsje water-pumping site, a sequ-
ence of bored deposits has supplemented our knowledge of the
structure of this part of Medvednica.

For the EU project CapRadNet, a Landslide susceptibility map of the
Adriatic area of Croatia, 24,600 km?2 in total, was created with the
Geological survey of Slovenia. The map derivation process included
an analysis and overlap of the following datasets: 1) a geological
map — map from the Department of Geology created for the EU
project RoofOfRock; 2) digital elevation model - created by GISDA-
TA based on a topographical map M 1:25.000; and 3) maps of land
cover and terrain utilisation (CORINE Land Cover) from the Croatian
Environmental Agency. This process of analysis and layer overlap is
based on a heuristic approach and the experience of researchers.
Such an approach is justified based on the level of the analysed da-
taand required scale of the Landslide susceptibility map (scale 1:250
000). Thus, the final map can be viewed as a first step in defining
critical areas of terrain instability, which should be investigated in
the future by including new and more detailed spatial data.

Along the gas pipeline sections, the following detailed EG maps
were created, with special reference to sections with gas stations:
Vrgorac field - Dubrovnik - Prevlaka, and the Zabok - Burmanec
- Republic of Slovenia pipeline.
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Celo Klizista u Podsliemenskoj urbaniziranoj zoni (foto J. Martincevi¢ - Lazar)

Main scarp of a landslide in Podsljeme urbanized area in the City of Zagreb
(photo J. Martincevic - Lazar)

derivacije karte je ukljucioanalizuiprekla-

Sanacija klizi$ta u Podsljiemenskoj urbaniziranoj zoni (foto J. Martincevic - Lazar)

Stabilized landslide in Podsljeme urbanized area in the City of Zagreb (photo J.
MartinCevic¢ - Lazar)

panje sliedecih podloga: 1) geoloske karte
- karta Zavoda za geologiju izradena za
potrebe EU projekta RoofOfRock; 2) digi-
talnog modela visina - izradila GISDATA
na bazi topografske karte M 1:25.000 i 3)

karte pokrova i iskoristenosti terena (CO-

RINE Land Cover) Agencije za zastitu oko-

lisa. Navedeni proces analize i preklapanja
podloga bazira se na heuristi¢kom pristu-
pu te iskustvu istrazivaca. Takav pristup
opravdava razina analiziranih podataka te
trazeno mjerilo karte podloznosti na kliza-
nje (1:250 000). Iz tog razloga finalnu kartu
treba gledati kao prvi korak u definiranju
kriticnih podrucju u pogledu stabilnosti
terena, koja bi se u buducnosti trebala

Landslide Susceptibility Map of
Croatian Adriatic Area

Hungary A

Area proportion of landslide
suscoptibility classes

istrazivati ukljucivanjem novih i detaljnijih
prostornih podataka.

Karta podloznosti na klizanje za jadransko podrucje Republike Hrvatske izradena u sklopu projekta

CapRadNet (Gulam et al., 2016)

Duz trasa plinovoda, dionice: Vrgoracko
polje - Dubrovnik - Prevlaka i plinovoda
Zabok - Durmanec - Republika Slovenija,
nacinjene su detaljne IG karte s posebnim osvrtom na dijelove
gdje su plinske stanice.

(Gulam et al,, 2016)

Prikupljeni terenski i laboratorijski podaci upisuju se u bazu IG
podataka i koriste za prostorne ekstrapolacije IG znacajki Sireg
podru¢ja istrazivanja kod izrade pripadajucih listova OIGK.

Listovi lvani¢ Grad i Rovinj s popratnim tumacima dovr$eni su
i predani na recenziju. Dodatna istrazivanja provedena su na
podrucju OIGK listova Labin, Pula, Cres i Varazdin radi zavrset-
ka i slanja na recenziju. U 2017. godini radovi ¢e se intenzivira-
ti na listovima Trst, Rijeka, Crikvenica i Cakovec.

Landslide susceptibility map of Croatian Adriatic area constructed in the scope of CapRadNet project

Collected fieldwork and laboratory data were entered into the EG
database and used for spatial extrapolations of the EG characte-
ristics in a wider research area in the production of BEGM sheets.

The Ivani¢ Grad and Rovinj sheets, with accompanying interpre-
tations, were finished and submitted for peer review. Additional
research was carried out in the areas of the BEGM sheets of Labin,
Pula, Cres, and Varazdin to finish and submit them for peer review.
In 2017, work will intensify on the BEGM sheets on Trieste, Rijeka,
Crikvenica, and Cakovec.

HRVATSKI GEOLOSKI INSTITUT



Osnovna hidrogeoloska karta
Republike Hrvatske 1:100.000

Basic Hydrogeological Map

of the Republic of Croatia 1:100,000

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

Osnovna hidrogeoloska karta Republike Hrvatske (OHGK) je
jedan od temeljnih projekata HGI-CGS-a. Na projektu je tije-
kom 2016.godine sudjelovalo 11 istraZivaca, nastavljajuci ak-
tivnosti zapocete tijekom prethodne godine. Na znanstvenim
radnim mjestima zaposleno je sedmero istrazivaca, dva na
stru¢nim radnim mjestima, te dvije poslijedoktorandice koje
su vec izabrane u znanstvena zvanja.

Znanstvena produkcija istraZivaca i dalje je zadovoljavajuca i
najjaca u Hrvatskoj u znanstvenom podrucju geoloskog inZe-
njerstva. Istrazivaci OHGK su tijekom godine publicirali pet ra-
dova u ¢asopisima uvrstenim u Current Contents bazu, uz broj-
ne radove na konferencijama i skupovima razne vrste. Kako u
zavodu u ovome trenutku nema znanstvenih novaka niti asi-
stenata, dvije kolegice zaposlene na medunarodnom EU In-
terreg projektu Proline-CE zapocele su izradu svojih doktorskih
disertacija Cija je tematika usko vezana uz izradu OHGK. Na

CROATIAN GEOLOGICAL SURVEY

The "Basic Hydrogeological Map of the Republic of Croatia"
(BHGM) is one of the fundamental projects underway at HGI-CGS.
In 2016, eleven researchers participated in its implementation by
continuing activities that started in the previous year. Seven re-
searchers are employed in scientific positions and two in profe-
ssional ones. Two post-doctoral researchers have already earned
scientific titles.

Scientific publishing of the researchers is satisfactory and also the
highest in Croatia within the scientific branch of geological engi-
neering. During the year, the BHGM researchers published five
Current Contents papers, along with numerous papers that were
presented at scientific and professional conferences. Since there
are currently no research assistants on the project, two colleagu-
es employed on the international EU Interreg project, Proline-CE,
have begun to work on their PhD dissertations, which are thema-
tically closely related to the creation of the BHGM. In this way, the

37
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Uzorkovanje izvorskih voda za hidrokemijske analize
na Majerovom vrelu u Lici (foto D. Navratil)

Water sampling for hydrochemical analyses on Majerovo
vrelo spring in Lika region (photo D. Navratil)
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Hidrogeoloski zemljovid dijela juzne Dalmacije na kojem pocinju istrazivanja
i koji ¢e biti objavljen kao hidrogeoloska cjelina, a ne u formatu lista

Hydrogeological map of a part of southern Dalmatia where research is
beginning and will be published as a hydrogeological entity instead of the
existing sheet format

ovaj se nacin kroz izradu doktorskih disertacija nastoji zadrza-
ti znanstveni karakter rada.

Zbog nedostatnih sredstava ulozenih izravno u financiranje
rada na OHGK, vecina se radova financira kroz trzi$ne i medu-
narodne projekte, ¢iji se planovi rada osmisljavaju kako bise u
konacnici mogli uvrstiti u OHGK. Zbog takvog nacina rada pri-
sutna je teritorijalna Sirina, pa se ravhomjerno istrazuju svi di-
jelovi drzave. S druge strane, zavravanje pojedinih podrucja i
listova je usporeno. Prethodne godine predvideno je provode-
nje postupka recenzije i objava triju listova i tumaca OHGK:
Krapina, Rab i Otocac, no sam proces recenzije se oduzio. Kako
se na proceduru recenzije nije moglo znacajno utjecati vre-
menski, ti su listovi pozitivno recenzirani tek krajem godine, i
biti ¢e objavljenii predstavljeni zainteresiranoj javnosti u prvoj
polovici 2017.0dmah potom ¢e neki od listova koji su dovrse-
ni u radnim rukopisima biti poslani u postupak recenzije (Sisak
i Zadar). Nakon toga ¢e se postupno s objavljivanja OHGK po
listovima, prijeci na objavljivanje pojedinih hidrogeoloski smi-
slenih cjelina. Najveci naglasak ce biti na dvije kr3ke i dvije pa-
nonske povrsine: Istra i dio juzne Dalmacije te Baranja i, najvje-
rojatnije, dio slijeva rijeke Drave.

scientific character of the BHGM project is being maintained thro-
ugh PhD dissertations.

Because of the insufficient funds invested directly into work on
BHGM, most of it is financed through market-oriented and inter-
national projects, plans for which are designed so they can be
included in the BHGM. This ensures territorial broadness, so all
parts of the country are equally investigated. On the other hand,
finalisation of certain areas and sheets has been delayed. In the
previous year, we planned peer review and publication of three
sheets and explanation books regarding the BHGM (Krapina, Rab,
and Otocac); however, the peer review process was prolonged.
Since the duration of the peer review could not be significantly
influenced, those sheets were only reviewed at the end of the
year and will be published and presented to the interested public
in the first half of 2017. After that, completed sheets and expla-
nation books of working manuscripts will be submitted for peer
review (Sisak and Zadar). Afterwards, gradual publication of the
BHGM sheets will be replaced by the publication of certain hy-
drogeologically meaningful units. The strongest emphasis will be
on two karst and two Pannonian units: Istria, part of south Dal-
matia, Baranja, and probably part of the Drava River basin.

In situ mjerenje fizikalno — kemijskih parametara vode u Sv. Jani na Zuberku
(foto A. Stroj)

In-situ measurement of physico - chemical parameters at St. Jana in Zuberak
(photo A. Stroj)
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Osnovna geokemijska karta Republike Hrvatske
Basic Geochemical Map of the Republic of Croatia

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

Autor teksta / Author of the text: Danijel IVANISEVIC

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

Geokemijska istraZivanja u 2016. godini ukljucivala su izradu
projektnih dokumentacija za vise medunarodnih projekata od
kojih se mogu izdvojiti projekt SIMONA (Sediment-quality In-
formation, Monitoring and Assessment System) u okviru Interreg

Prostorna raspodjela dviju skupina piksela dobivenih klaster analizom u
SAGA GIS softwareu, iz 5 (NIR), 6 (SWIR 1), 7 (SWIR 2) i 10 (TIRS 1) Landsat 8
pojasa valnih duljina

Spatial distribution of two pixel groups obtained via cluster analysis from the
5th (NIR), 6th (SWIR 1), 7th (SWIR 2) and 10th (TIRS 1) Landsat 8 spectral
bands

CROATIAN GEOLOGICAL SURVEY

Geochemical research in 2016 included preparation of documen-
tation about several international projects, among which SIMO-
NA (Sediment-quality Information, Monitoring and Assessment
System) within the "Interreg Danube Transnational Programme"
and URGE (Urban Geochemistry Project - soil, children, health)
can be highlighted. The SIMONA project was designed to stan-
dardise the protocol for analysing, monitoring and assessing the
surface water sediment composition. URGE is a pilot project de-
dicated to the geochemical mapping of urban areas, in which the
HGI-CGS participated within the framework of the national rese-
arch project "Basic Geochemical Map of the Republic of Croatia”.
The "EuroGeoSurveys" Geochemistry Expert Group (GEEG) has
begun to prepare the project's second phase, URGE II. Within this
second phase, the GEEG started collecting data on participating
cities, and the HGI-CGS nominated the City of Zagreb.

Possibilities for remote sensing with application in geochemistry
were explored in 2016 as part of the activities on the production
of a "Basic Geochemical Map of the Republic of Croatia”. The re-
sultis an internal script containing the basics of remote sensing,
a review of the most recent literature, and a case study in which
Landsat 8 multispectral images were analysed to discriminate
between different soil types in the area of Bilogora and to deve-
lop instructions for the use of open-source software so that all
interested individuals will have an opportunity to make use of the
advantages of remote sensing.

Furthermore, a geochemical analysis of stream sediments from
the Psunj Mountain was pursued for the purpose of an ongoing
PhD dissertation. By GIS-processing of a digital elevation model
of Psunj Mt the drainage basin units were defined and a databa-
se was constructed consisting of the concentrations of chemical
elements from the analysed samples along with the slope gradi-
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Danube Transnational Programme i projekt URGE (Urban Geo-
chemistry Project - soil, children, health). Projekt SIMONA osmi-
$ljen je s ciljem standardizacije protokola analize, praéenja i
procjene sastava vodotocnih i poplavnih sedimenata. URGE je
pilot projekt posvecen geokemijskom kartiranju urbanih sre-
dina, u kojem je HGI-CGS sudjelovao u okviru nacionalnog
znanstvenog projekta Osnovna geokemijska karta Republike
Hrvatske. Geokemijska ekspertna skupina EuroGeoSurveys-a
(GEEG) zapocela je pripremu druge faze projekta, URGE II. U
sklopu te faze, GEEG je zapoceo s prikupljanjem podataka o
gradovima sudionicima, a HGI-CGS je nominirao grad Zagreb.

U okviru aktivnosti izrade
Osnovne geokemijske karte
Republike Hrvatske u 2016.
godini, istrazene su mogu¢-
nosti daljinskih istraZivanja s
primjenom u geokemiji. U
okviru navedenog, nastala je
interna pregledna skripta ko-
ja sadrzi osnove daljinskih
istrazivanja, pregled najnovije
literature, primjer analize Lan-
dsat 8 multispektralnih sni-
maka sa svrhom diskriminaci-
je razli¢itih tipova tla na
podrucju Bilogore, i uputstva
za koriStenje programa otvo-
renog koda za daljinska istra-
Zivanja.

Za potrebe izrade doktorskog
rada, pristupilo se geokemij-
skoj analizi vodotocnih sedi-
menata Psunja. Definirane su
jedinice drenaznih bazena, a izradena je i baza podataka koju
sacinjavaju koncentracije kemijskih elemenata analiziranih
uzoraka, nagib terena, udio pojedinih litoloskih ¢lanova u gra-
di drenaznih bazena i udio pojedine vrste tla u jedinicama dre-
naznih bazena. Preliminarne univarijatne analize pokazale su
odredene anomalije koje tek trebaju biti dodatno analizirane.

U 2016. godini u okviru projekta Osnovna geokemijska karta
Republike Hrvatske nastavljena je medunarodna suradnja s ko-
legama sa Sveudilista Stip, u vidu statisticke obrade i prezen-
tacije geokemijskih podataka s podruéja doline rijeke Strumice
u Makedoniji.

ents, lithology and soil types for different drainage basin units.
Preliminary univariate analyses have revealed certain anomalies
that have yet to be explored.

The HGI-CGS' geochemical activities in 2016, within the project
of the "Basic Geochemical Map of the Republic of Croatia’, also
included continued international cooperation with colleagues
from Stip University in the form of statistical analysis and the pre-
sentation of geochemical data from the area of the Strumica River
valley, Macedonia.

Psunj - istrazivano podrucje je omedeno crvenom linijom

Psunj — the research area is outlined with a red line

HRVATSKI GEOLOSKI INSTITUT



Karta mineralnih 1 energetskih sirovina

Republike Hrvatske

Map of the Mineral and Energy Resources

of the Republic of Croatia

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

Karta mineralnih i energetskih sirovina Republike Hrvatske
(KMES) oblikuje se kao rezultat istrazivanja metalnih, nemetal-
nih i energetskih sirovina (katastar mineralnih sirovina) i prou-
¢avanja zakonitosti njihova pojavljivanja i prostorne raspodje-
le unutar pojedinih geoloskih formacija (karta potencijalnosti).
U procesu izrade, KMES je izravno povezana s ostalim djelat-
nostima u okviru Zavoda za mineralne sirovine koje odreduju
i njene sekundarne ciljeve, a to su procjena potencijalnosti i
valorizacija lezista pojedinih mineralnih sirovina u lokalnim i
regionalnim okvirima (Dinaridi i Panonska Hrvatska), 5to je u

k 4

The "Map of Mineral and Energy Resources" (MMER) was created
based on research on metal, non-metal and energy resources
(mineral resources cadastre) and a study of the laws of their appe-
arance and spatial distribution within certain geological formati-
ons (potentiality maps). In the creation process, the MMER was
directly connected to other activities of the Department of Mine-
ral Resources, which determined its secondary goals. These inclu-
de the assessment and evaluation of deposits of certain mineral
resources in local and regional frameworks (the Dinarides and
Pannonian Croatia), which are mostly associated with a variety of

Eksploatacijsko polje Bojna - bazalti sivo-zelene, tamnozelene i crvenkaste boje (foto B. Kruk)

Bojna exploitation field - grey-green, dark green and reddish basalts (photo B. Kruk)

CROATIAN GEOLOGICAL SURVEY

ANNUAL REPORT 2016

33

1)
o
<
P
-
<
&
o
0
|
0
W
0




A}
-
14
RS
¥
L
N
>
u]
.
0
W
U}

GODISNJE I1ZVJESCE 2016.

w

lzdanci glinovitih (visokosilicijskih) boksita gornjotrijaske starosti u podlozi
puta kroz leziste Rudopolje blizu Gracaca (foto Z. Peh)

Outcrop of clay (high silica content) bauxites of Upper Triassic age at the base
of a path through the Rudopolje deposit near Gracac (photo Z. Peh)

najvecem broju sluc¢ajeva povezano s projektima i programima
koji se odnose na suradnju s gospodarstvom. U tom pogledu
temelj za izradu KMES tijekom proteklog projektnog razdoblja
postale su rudarsko-geoloske studije i studije utjecaja na oko-
lis. Ovi projekti predstavljaju posebnu inacicu stru¢nih istraz-
nih radova koji su usmjereni na procjenu utjecaja eksploataci-
je mineralnih sirovina kao neobnovljivih prirodnih resursa na
pojedinim eksploatacijskim poljima, a nastali su na podlozi za-
htjeva za ocjenu utjecaja na okoli$ na podrucju pojedinih jedi-
nica lokalne samouprave (gradova i op¢ina), ili pak u okviru
istraZivanja narucenih od strane pojedinih Zupanija, uz nuzne
revizije. Tijekom 2016. godine dovriena je Studija o gospoda-
renju mineralnim sirovinama Sisacko-moslavacke Zupanije.
Spomenute studije rezultiraju kartama kao osnovom za izradu
KMES koja ¢e, kao pregledna karta, sadrzavati ukupno 18 listo-
va fiksnog mjerila 1:200.000. U konacnici, KMES ¢e biti pred-
stavljena kao jedinstven list u mjerilu 1:300.000.

U znanstvenom dijelu projekt je uglavnom usmjeren na istra-
Zivanje postanka i smjestaja boksitnih lezista na podru¢ju Ja-
dransko-dinarske karbonatne platforme. O toj temi objavljen
je tijekom godine novi znanstveni rad u ¢asopisu Geologia Cro-
atica -,Geochemistry of Lower Palaeogene bauxites — unique
signature of the tectonostratigraphic evolution of a part of the
Croatian Karst".

projects related to economic cooperation. In this sense, mining-
geological and environmental studies became the basis for work
on the MMER during the previous project period. These projects
represent a special version of professional exploration initiatives
aimed at assessing the influence of the exploitation of mineral
resources as non-renewable natural resources in certain exploi-
tation fields. They were created on the basis of requests for revi-
ews of the impact of individual local administration units (towns
and municipalities) on the environment or within research com-
missioned by certain counties, with necessary revisions. A study
on mineral resource management for Sisak-Moslavina County
was finished in 2016. Its results were incorporated into maps as a
basis for creating the MMER, which as an overview map, will en-
compass 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 a scale of
1:300.000.

Inits scientific segment, the project is mostly focused on studying
the origin and setting of bauxite deposits in the area of the Adri-
atic-Dinaric carbonate platform. A new scientific paper was pu-
blished on this topic in the Geologia Croatica journal - "Geoche-
mistry of Lower Palaeogene bauxites — a unique signature for the
tectonostratigraphic evolution of part of the Croatian Karst"

Otkopano leziste boksita srednjoeocenske starosti (u krovini su,,Jelar”
nalage) na isto¢nim padinama Promine iznad Drnisa. Pogled prema Sl na
Kninsko polje. U daljini Dinara, u desnom kutu zapadni obronci Svilaje (foto
Z.Peh)

Excavated bauxite deposit of the Middle Eocene age (“Jelar" deposits in the
overlying bed) on the eastern slopes of Mount Promina above Drnis. NE view
towards the Knin karst polje. In the distance is Mt. Dinara, in the right hand
corner are the slopes of Mt. Svilaja (photo Z. Peh)
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Geoloska karta podmorja

Geological Map of the Croatian Adriatic Sea

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

U sklopu pilot projekta “Geoloske karte podmorja”i projekta
EMODnet Geology 2, te u suradnji s Hrvatskim hidrografskim
institutom i Agencijom za ugljikovodike, zavréene su pregled-
ne karte podmorja Jadrana koje ukljucuju kartu sedimenta u
rezoluciji 1:1,000,000 i kartu predkvartarnih naslaga u istom
mjerilu napravljene na temelju geofizickih profila. Izradena je
i pregledna karta miocenske erozijske povriine definirane kao
+Mesinijski dogadaj’, ¢ije izrada je omogucila uvid u raspored
paleokrskih depresija u prostoru unutrasnjih morskih voda RH.
Kvartarni sedimenti ovih depresija, koji su snimljeni i akustic-
nim geofizickim metodama, predstavljaju izmjene marinske i
jezerske sedimentacije, zavisno od relativnih razina mora tije-
kom holocena. U sklopu ovog projekta u suradnji s prof. dr. sc.
C. Bencem s Gradevinskog fakulteta Sveucilidta u Rijeci i kole-
gom D. Bukovcem iz Hrvatskog prirodoslovnog muzeja pripre-
mljena je preliminarna karta stabilnosti obalnog pojasa RH u

Uskladena karta jadranskog podmorja klasificiranog prema
granulometrijskom sastavu (Folkovih 5 klasa). Kartu pripremila Annamaria
Correggiari (ISMAR)

Harmonised seabed substrate map of the Adriatic basin by Annamaria
Correggiari (ISMAR)

CROATIAN GEOLOGICAL SURVEY

Geoloska karta predkavrtarnih naslaga s kartom kopna u mjerilu 1:300,000
(HGI-CGS). Karta sadrzi oznacene depresije s bazom kvartarnih sedimenata

Sea-floor geology map with a layer that includes major geological boundaries
and a significant fault, as well as the base of Quaternary basins with alternating
marine and lake sediments (author T. Durn, AZU)

Within the pilot project "Geological Map of the Croatian Adriatic
Sea" and the EMODnet Geology 2 project, and in collaboration
with the Hydrographic Institute of Croatia and the Croatian Hy-
drocarbon Agency, survey maps of the Adriatic seafloor were
completed, including a sediment map at a 1:1.000.000 resolution,
as well as a map of pre-Quaternary sediments of the same scale
that were produced on the basis of geophysical profiles. A survey
map of the Miocene erosion surface, defined as the "Messinian
Event," was also produced, enabling insight into palaeokarstic de-
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EMODNET_WP5_HR - ArcMap
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Dio obale (otok Pag, juzno velebitsko primorje i Ravni kotari) klasificiran prema ranjivosti (crveno - visoka potencijalna ranjivost) koja obuhvaca varijable kao
$to su: nagib obale i morskog dna u pojasu od 50 m (klasificiranih u 4 kategorije nagiba) te litoloski sastav stijena klasificiranih u 6 kategorija. Rezolucija
karte je prilagodena mijerilu 1:250 000 na temelju protokola definiranih za potrebe EMODnet Geology 2 projekta

Part of the coast (the island of Pag, southern part of sub-Velebit coast and Ravni kotari) is classified according to its vulnerability (red - high potential vulnerability),
which encompasses variables such as a shore and seafloor dip in a 50 m belt (classified into 4 dip categories) and the rock lithology (classified into 6 categories).
The map resolution is adapted to a 1:250 000 scale on the basis of a protocol defined in the scope of the EMODnet Geology 2 project

rezoluciji od 10 m, a kao osnova su koristeni parametri nagiba
obale i litolo3ki sastav te je izdvojeno sedam kategorija obale.
Ovi podaci bit ¢e javno dostupni putem portala EMODnet Ge-
ology 2 tijekom 2017. godine.

gy

EMODnet

European Marine
Observation and
Data Network

Logotip projekta EMODnet Geology 2
Project logo of the EMODnet Geology 2 project

pressions in Croatian internal marine areas. Quaternary sediments
from these depressions, also recorded by acoustic geophysical
methods, represent exchanges in marine and lake sedimentation,
depending on the relative sea levels during the Holocene. Within
this project and in collaboration with prof. C. Benac, PhD, of the
Faculty of Civil Engineering of the University of Rijeka and his co-
lleague D. Bukovec of the Croatian Natural History Museum, a
preliminary stability map of the Croatian littoral belt was prepa-
red at a 10 m resolution. The parameters of coastline inclination
and lithological composition were used as a basis, and seven ca-
tegories of the coastline were isolated. These data will be publi-
cally accessible on the EMODnet Geology 2 portal in 2017

HRVATSKI GEOLOSKI INSTITUT
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Rimski grobni spomenici jugozapadne Panonije u svome
materijalnom, drustvenom i religijskom kontekstu

Roman Funerary Monuments of SW Pannonia in Their Material,

Social and Religious Contexts

Glavna istraZivaCica / Principal investigator: Dr. sc. Branka MIGOTTI
Koordinator za HGI-CGS / Coordinator for HGI-CGS: Dr. sc. Mirke BELAK

Interdisciplinarno (arheologija, epigrafija, geologija) i cjelovi-
to evidentiraju se, proucavaju i sistematiziraju kameni grobni
spomenici triju jugozapadno-panonskih rimskih gradova na
prostoru sjeverne Hrvatske: Andautonije (S¢itarjevo), Siscije

Rimska stela, Odra kod Zagreba
(Arheoloski muzej, Zagreb)

Roman stela, Odra near Zagreb
(Archaeological Museum in Zagreb)

Stone funerary monuments of three SW Pannonian Roman towns
in northern Croatia, Andautonia (S¢itarjevo), Siscia (Sisak), and
Aquae Balissae (Daruvar), are being studied through interdiscipli-
nary approach (archaeology, epigraphy, geology) and integrally
recorded, studied and systematised. The study includes historical,
artistic, and material research, including insight into the selection
of monument types (tituli, stelae, sarcophagi, urns, altars, portra-
it niches) and corresponding grave rituals (cremation or inhuma-
tion); analyses of monument forms and structures, iconography
and inscriptions; and determination of the types of stone and qu-
arry origins. Systematisation of these data will enable better insi-
ght into the social and cultural profiles of South Pannonian pro-
vincial society: social stratification (status and rank, civil and
military), ethnic identities, religious affiliation, and artistic trends
and economic aspects (emergence of local workshops and trade
in marble and stone products in Noricum and Pannonia). By co-

']
4

Uzorkovanje rimskih spomenika u dvorcu Jankovi¢ u Daruvaru
Sampling of Roman monuments in the Jankovi¢ manor in Daruvar

HRVATSKI GEOLOSKI INSTITUT



Istrazivanje polarizacijskim mikroskopom
Polarised light microscope investigation

(Sisak) i Akva Balisa (Daruvar). Aspekti proucavanja su povije-
sni, umjetnicki i materijalni, a uklju¢uju uvid u odabir vrste
spomenika (tituli, stele, sarkofazi, urne, oltari i portretne nise)
i odgovarajuceg grobnog rituala (spaljivanje ili tjelesno poka-
panje), analize oblika i struktura spomenika, ikonografije i nat-
pisa, te odredivanje vrste stijene i kamenolomskog podrijetla.
Sistematizacija navedenih podataka omogudit ¢e bolji uvid u
drustveni i kulturni profil juzno-panonskog provincijalnog
drustva: socijalnu stratifikaciju (statusnu i poloZajnu, te civilnu
i vojnicku), etnicke identitete, religijsku pripadnost, te umjet-
ni¢ke trendove i gospodarske aspekte (nastanak domacih ra-
dionica i trgovina mramornim i kamenim izradevinama na
prostoru Norika i Panonije). Prikupljanjem, sistematizacijom i
analizom grade koja nikad prije nije bila razmatrana na taj na-
¢in, osmislit ¢e se svojevrstan pilot projekt, primjenjiv na dru-
ge gradove i regije Rimskog Carstva.

Kameni i grobni spomenici geoloski se istrazuju makroskop-
skim pregledom i mikroskopski na polarizacijskom mikrosko-
pu, a za pojedine varijetete spomenickih stijena za to¢niju
odredbu stijene i lokacijsko odrediste kamenoloma rade se
specijalisticke izotopne i mineraloske analize.

CROATIAN GEOLOGICAL SURVEY

Siliciklasti¢ni biokalkarenit (pjeskoviti bioakumulirani vapnenac) badenske
starosti - Stela Gaja Antonija

Siliciclastic bio-calcarenite (sandy bio-accumulated limestone) of Baden age
- the stela of Gaius Antonius

llecting, systematising and analysing material that has not previ-
ously been studied in this way, a pilot project will be designed
that will also be applicable to other towns and regions of the Ro-
man Empire.

Stone and funerary monuments are geologically investigated by
a macroscopic survey and microscopically analysed on a polari-
sed light microscope. For certain varieties of monument stones,
specialised isotope and mineral analyses can be carried out to
obtain a more precise rock assessment and quarry location.
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Ocjena stanja podzemnih voda na podruéjima gdje su
podzemne vode u direktnoj vezi s povrSinskim vodama i
kopnenim ekosustavima ovisnim o0 podzemnim vodama

Assessment of the Groundwater Status in Areas With
Groundwater Associated With Surface Waters and
Groundwater-dependent Terrestrial Ecosystems

Glavni istraziva¢ / Principal investigator: Dr. sc. Zeljka BRKIC

Suradnici na projektu / Collaborators: Miaden KUHTA, dr. sc. Ozren LARVA, prof. dr. sc. Sanja GOTTSTEIN,

dr. sc. Maja BRISKI, Mario DOLIC

,— Nesaturirana zona propusnih
' karbonatnih stijena

Unsaturated zone of permeable
carbonate rocks

|:| Kvartarne naslage

Quaternary deposits

: Saturirana zona propusnih
karbonatnih stijena
Saturated zone of permeable
carbonate rocks

[T77]  slabo propusne stijene

Rocks of low permeability

Ekosustavi povezani s podzemnim vodama ili ovisni o njima u krsu Dinarida. Tumac oznaka:
1 - izvor, 2 - kopneni ekosustav, 3 - vodotok, 4 - speleoloski objekt koji dubinom doseze do
saturiranog dijela vodonosnika

Groundwater-associated ecosystems and groundwater-dependent ecosystems in Dinaric karst.
Legend: 1 - spring; 2 - terrestrial ecosystems; 3 — watercourse; 4 — speleological object with a
depth that reaches the saturated part of the aquifer

According to the EU Water Framework Directi-
ve, groundwater has a good status if anthropo-
genic changes do not significantly endanger
surface waters connected to them and do not
significantly harm terrestrial ecosystems depen-
dent on them.

A status assessment of such waters was made
for Croatian Waters (Hrvatske vode) and a River
Basin Management Plan for the period of 2016
- 2021 was developed. Groundwater depen-
dent ecosystems were isolated, and a metho-
dology for a status assessment of associated
groundwater was defined. The methodology
for risk assessment indicates failure to achieve a
good status if the groundwater status is not sa-
tisfactory or a risk of failure to achieve the goal
of "preventing status deterioration" if the gro-
undwater status is satisfactory, but there is large
pressure on the groundwater. The interconnec-
tion of groundwater with surface waters is cha-
racteristic of almost all isolated groundwater
bodies (GWB) in Croatia. In karst areas, groun-
dwater-dependent aquatic ecosystems (springs
and speleological objects) predominate, while
in the Pannonian part of Croatia, there are gro-
undwater-dependent terrestrial ecosystems.

HRVATSKI GEOLOSKI INSTITUT



Italija

Prema Okvirnoj direktivi o vodama Europske unije podzemne
vode su u dobrom stanju ako antropogene promjene znacajno
ne ugrozavaju povrsinske vode s kojima su povezane niti zna-
¢ajno tete kopnenim ekosustavima ovisnim o njima.

Ocjena stanja takvih voda nacinjena je za potrebe Hrvatskih
voda i izrade Plana upravljanja vodnim podruc¢jima u razdoblju
2016.-2021. Izdvojeni su ekosustavi ovisni 0 podzemnim voda-
ma, definirana je metodologija za ocjenu stanja pridruzenih
podzemnih voda, te metodologija ocjene rizika od nepostiza-
nja dobrog stanja ako stanje podzemnih voda nije zadovolja-
vajuce, odnosno rizika od nepostizanja cilja ,sprje¢avanje po-
gorsanjastanja” ako je stanje podzemnih voda zadovoljavajuce,
a opterecenje na podzemne vode veliko. Povezanost podze-
mnih voda s povrsinskim vodama je karakteristika gotovo svih
izdvojenih cjelina podzemnih voda (CPV) u Hrvatskoj. U kr$kom
podrucju dominiraju vodeni ekosustavi ovisni 0 podzemnim
vodama (izvori i speleoloski objekti), a u panonskom dijelu Hr-
vatske kopneni ekosustavi. Stanje podzemnih voda i procjena
rizika analizirana je s dva stanovista - koli¢ine i kakvoce podze-
mnih voda. Na temelju predloZenih metodologija u svim izdvo-
jenim CPV stanje je ocijenjeno dobrim. U riziku je ocijenjena
jedna CPV. Pouzdanost ocjena je nerijetko niska, a razlog tome
je slaba raspolozZivost podataka. Nacinjen je prijedlog istrazi-
vackog monitoringa u svrhu buduceg podrobnijeg definiranja
stanja podzemnih voda o kojima ovise ekosustavi.

CROATIAN GEOLOGICAL

L] ows Ekosustavi ovisni o podzemnim vodama u Republici
Hrvatskoj. Tumac oznaka: GDTE - kopneni ekosustav
ovisan o podzemnim vodama, GDAE - vodeni
ekosustav ovisan o podzemnim vodama, WC -
vodotok, GWB - cjelina podzemnih voda (CPV)
Groundwater-dependent ecosystems in the Republic of
Croatia. Legend: GDTE - groundwater dependent
terrestrial ecosystems; GDAE - groundwater dependent
aquatic ecosystems; WC — watercourse; GWB -
groundwater body

Crna Gora
The groundwater status and risk assessment were analysed from
two standpoints - the quantity and quality of groundwater. On
the basis of the proposed methodologies in all GWBs, the status
was defined as good. One GWB was marked as being at risk. The
reliability of these assessments is often low because of low data
availability. A proposition for research monitoring was developed,
with the purpose of more thoroughly defining the groundwater
status with dependent ecosystems in the future.
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Glavni istrazivac / Principal investigator: Mr. sc. Boris KRUK
Autorica teksta / Author of the text: Erli KOVAGEVIC GALOVIC

Rudarsko-geoloska studija sluzi kao podloga za izradu pro-
stornog plana zupanije u dijelu koji se bavi gospodarenjem
mineralnim sirovinama, odnosno za odredivanje zona za istra-
Zivanje u svrhu eksploatacije prema Zakonu o prostornom
uredenju (NN 153/13).

U Sisacko-moslavackoj Zupaniji se nalazi 21 eksploatacijsko po-
lje te 2 istrazna prostora nemetalnih mineralnih sirovina, od
kojih najveci broj pripada mineralnim sirovinama za proizvod-
nju gradevnog materijala i za industrijsku preradu. U sektoru
energetskih mineralnih sirovina Zupanija ima 11 eksploatacij-
skih polja i 6 istraznih blokova ugljikovodika.

Na temelju geoloske grade predmetnog podrugja i litoloskih
karakteristika stijena koje mogu sadrzavati korisne nakupine
mineralne tvari (sirovine), baze podataka mineralnih sirovina
HGI-CGS-a, rezultata istrazivanja na postoje¢im eksploatacij-

The mining-geological study serves as a foundation for drafting
a county's spatial plan relating to the management of mineral
resources. In other words, the study serves to determine explora-
tion areas that are suitable for exploitation under the Law on Spa-
tial Planning (Official Gazette 153/13).

Twenty-one exploitation fields and two exploration areas of non-
metallic mineral raw materials are located in Sisak-Moslavina Co-
unty, the majority of which belong to the category of minerals
suitable for the production of construction materials and for in-
dustrial processing. In the sector of energy mineral resources, 11
exploitation fields and 6 exploration blocks of hydrocarbons (oil
and gas) are located in the county.

Groups of mineral resources and their geological potentials were
defined based on the geological structure of the study area and
lithological characteristics of rocks that may contain useful accu-

Grupe mineralnih sirovina (nemetalne, energetske i metalne) u Sisacko-moslavackoj zupaniji s geoloskom potencijalnos¢u i poredane po povriinama

Groups of mineral raw materials (non-metallic, energy and metallic) in Sisak-Moslavina County, with their geological potentials and sorted by area

NEMETALNE ciglarska glina 3049.60
gradevni pijesak i Sljunak 2196.10

keramicke i vatrostalne gline 1898.55
tehni¢ko-gradevni kamen 676.30

kremeni pijesci 633.10

mineralne sirovine za proizvodnju cementa 581.57

silikatne sirovine za industrijsku preradu 526.85
arhitektonsko-gradevni kamen 346.64

karbonatna sirovina za industrijsku preradbu 200.60

barit 189.58

bentonitna glina 116.10

tuf 116.10

ENERGETSKE geotermalne vode iz kojih se moze koristiti akumulirana toplina u energetske svrhe 4482.00
ugljikovodici (nafta i plin); podijeljeno na 6 istraznih blokova (Vlada RH i AZU), 4482.00

ugljen 1026.33

METALI mineralne sirovine kovina 233.42

HRVATSKI GEOLOSKI



GEOLOSKA POTENCIJALNOST
MINERALNIH SIROVINA
U SISACKO-MOSLAVACKOJ ZUPANLJI
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Karta geoloske potencijalnosti
prikazuje prirodno prostiranje
pojedinih zona mineralnih sirovina
bez prostorno-planskih ili zakonskih

MINERALNE SIROVINE
I agk; ss; tgk;
bg; tuf; ug-smedi; gk,

agk - arhitektonsko-gradevni kamen; - TR tgk; agk; ks;

bg - bentonitne gline;

cg - ciglarske gline; o gk wl ogranicenja ili zabrana u prostoru
ug - ugljeni;

wi - i hufit ops: kvg; eg: Map of the geological potential

igk - It?llniékoqr_ad'e_vni kamzr_v. ) P kva: £g; kp; ugHlignR: p ; g g p

c;é— m;::;é:tv’: E;_l;;:ﬁz;ﬂ:ﬂn;kmudnm cementa; i ShOWIng the natural extent of

ops - 5 - L gk T . .

kp - kremeni pijesak; k individual mineral raw material zones
85 - silikatne mineralne sirovine za industrijsku preradbu, - tok; . .

kvg- keramieke | vatrostaine gline; = 5, B i o - R before taking land use planning and

ks- karbonaina sirovina za industrijsku preradbu;
barit - barit;
kovine - metaine rude (Fe: Pb: Zn: Cu:)

tgk: ss; barit kovine: legal restrictions into account

skim poljima ili istraznim prostorima i informacija o napuste-  mulations of mineral substances (raw materials), a database of

nim kopovimai lezistima pridobivenih terenskim radom te nji-
hovim vrstama i uestalosti izdvojene su grupe mineralnih
sirovina sa svojom geoloskom potencijalnos¢u. U Sisacko-mo-
slavackoj zupaniji postoji 16 vrsta mineralnih sirovina (prema
Zakonu o rudarstvu, NN 53/13 i 14/14), a izradene su dvije vr-
ste zona geoloske potencijalnosti: u zonama pogodnosti (bez
trenutnog interesa ostalih korisnika) i u zonama konflikta (po-
stoji interes ostalih korisnika, no nije zabranjeno istrazivanje
mineralnih sirovina).

Eksploatacijsko polje
tehnicko-gradevnog
kamena Slatina

Slatina - exploitation field of
crushed stone

CROATIAN GEOLOGICAL SURVEY

mineral resources of the Croatian Geological Survey, the results
of research on existing exploitation fields or exploration areas,
and information about abandoned mines and deposits obtained
from field work, along with their types and frequencies. A total of
16 types of mineral raw materials are registered in Sisak-Moslavi-
na County (according to the Mining Act, Official Gazette 53/13
and 14/14), and two types of zones of geological potential were
defined: zones of suitability (without current interest from other
land users) and zones of conflict (where there is interest from ot-
her land users, but exploitation of raw materials is not forbidden).
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Geoloska procjena potencijalnih nekonvencionalnih
naftnih i plinskih resursa u Europi (EUOGA)

Geological Evaluation of Potential Unconventional il
and Gas Resources in Europe (EUOGA)

Glavni istraiva¢ / Principal investigator: Dr. sc. Tonéi GRGASOVIC

U okviru programa Horizon 2020 poziva B.2.9. "Podrska Ener-
getskoj politici na nekonvencionalnim izvorima plina i nafte"
iz Europske komisije, GEUS (Geological Survey of Denmark and
Greenland) je dobio projekt "Geoloska procjena potencijalnih
nekonvencionalnih naftnihi plinskih resursa u Europi", skrace-
no EUOGA.

Cilj projekta je prikupljanje postojecih publiciranih saznanja o
naslagama $ejlova u Europi, relevantnim za primjenu nekon-
vencionalnih metoda pridobivanja nafte i plina, uz pomo¢ po-
dugovaraca iz zemalja ¢lanica Europske unije i ¢lanova Euro-
GeoSurveys-a. Fokus je bio na definiranju zajednicke
metodologije procjene resursa i javnosti rezultata kroz GIS ba-
zu podataka. Takoder su se prikupljali javno dostupni podaci
o0 aktivnostima vezanim za nekonvencionalne naftne i plinske
resurse, kao i sluzbenim politi¢kim stavovima o ovom pitanju.

U konacnici su izdvojene 74 lokacije naslaga $ejla u Europi, ko-
je su zadovoljile odredene kriterije, rasporedene u 30 bazena.

S obzirom na stupanj istrazenosti, dostupne podatke, kao i ge-
oloske i naftnogeoloske karakteristike, odlucili smo u okviru
projekta detaljno prikazati Lemeske naslage Like. One su izgra-
dene od plocastih vapnenaca s proslojcima roznjaka i rijetkim
proslojcima bentonita i tufova, kao i laminiranih vapnenaca i
vapnenackih Sejlova bogatih organskom tvari.

Prezentirani su podaci o TOC (Total Organic Carbon), termalnoj
zrelosti, poroznosti, tipu kerogena, genezi, debljinii prostiranju
naslaga, litologiji, strukturnim i geolodkim znacajkama i dr., ko-
ji su kasnije i interpretirani.

IzHGI-CGS-a sudjelovali su dr. sc. Vlatko Br¢i¢, dr. sc. Georg Ko-
ch i Pavle Feri¢, dipl. ing.

Within Horizon 2020, call B.2.9. "Energy Policy support on uncon-
ventional gas and oil" of the European Commission, the GEUS
(Geological Survey of Denmark and Greenland) was awarded a
project on "European Unconventional Oil and Gas Assessment’,

Triasic dolomites

... Jurassic limestones
/7 and dolomites

...~ Leme3 facies wpper jurssicl
(surface area of 9,3 km?)

. Cretaceous
" limestones

2,5 km

Geoloska karta Lemeskih naslaga podru¢ja Postaka u Lici
Geological map of the Lemes deposits in the Postak area of Lika
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CROATIAN GEOLOGICAL SURVEY

EUOGA for short. The aim of this project is to collect
existing published findings on shale deposits in Euro-
pe that are relevant for the application of unconven-
tional methods for acquiring oil and gas, with the help
of subcontractors from EU member states and mem-
bers of the EuroGeoSurveys. The focus was on defining
a common methodology for the assessment of reso-
urces and publishing the results within a GIS database.
Publicly accessible data on activities related to uncon-
ventional oil and gas resources, as well as official poli-
tical stances on this matter, were also collected.

Finally, 74 locations of shale in Europe, distributed in 30
basins and satisfying certain criteria, were isolated.

Regarding the state of research, available data, as well
as geological and petroleum-geological characteristi-
cs, we have decided to present, in detail, the Lemes
deposits of Lika within this research. These deposits are
composed of platy limestones interbedded with chert
and sparsely interbedded with bentonite and tufface-
ous sandstones, as well as laminated limestones and
limestone shale that are rich in organic matter. Data on
the TOC (Total Organic Carbon), thermal maturity, po-
rosity, kerogene type, genesis, thickness, and spreading
of deposits, lithology, structural and geological charac-
teristics, etc. were presented and later interpreted.

Participants from the HGI-CGS included Vlatko Br¢i¢,
PhD, Georg Koch, PhD, and Pavle Feri¢, Grad. Eng.
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InZenjerskogeoloski istrazni radovi za potrebe sanacije
odrona blokova stijene na padini podno Sria kod

Dubrovnika

Engineering Geological Research for Rockfall Sanation
on the Slopes of Srd Mt. Near Dubrovnik

Glavniistrazivac / Principal investigator: Dr. sc. Draien NAVRATIL

Suradnici na projektu / Collaborators: Dr. sc. Tihomir FRANGEN, Tomislav NOVOSEL

Zadnjih godina nakon obilnijih kisa dolazi do obrusavanja sti-
jena na juznoj padini Srda na magistralnu cestu i kuée nepo-
srednoispod ceste. U lipnju 2016. god., nakon intenzivnih kisa,
dogodio se odron bloka stijene teZine priblizno 2 tone koji se
kotrljao preko magistrale i, nakon $to je stijena ostetila cestu,
strovalila se na ku¢u neposredno ispod magistrale. Spomenu-
ta kuca bila je ve¢ oste¢ena udarom manjeg bloka 2012
godine. Uslijed navedenog, Grad Dubrovnik i Hrvatske ce-
ste pokrenuli su izradu projekta sanacije juzne padine Sr-
da. Projekt sanacije je izradio Geotehnicki studio, a detalj-
ne inZenjerskogeoloske radove izveo je Hrvatski geoloski
institut.

Na istraZivanom podrucju provedena je procjena veli¢ine
nestabilnih blokova. Prilikom utvrdivanja nestabilnih blo-
kova isti su podijeljeni u tri kategorije:
» B - in-situ nestabilni blokovi u zoni izvorista, vapne-
nacki greben;
« PB - padinski (slobodni) nestabilni blokovi, > 0.01m3;
« BC - blokovi / zone blokova utvrdene neposredno is-
pod ceste.

Na temelju prikupljenih podataka odredena je razdioba
volumena odronjenih blokova RBSD (eng. Rockfall Block
Size Distribution) i razdiobe in-situ volumena blokova
IBSD (eng. In - Situ Block Size Distribution).

Analizom volumena PBiBC blokova izra¢unata je razdioba
volumena odronjenih blokova i utvrden je volumen mak-
simalnog bloka od 9 m? (~ 24.3 1). Iz razdiobe RBSD, kori-
steci,power law” funkciju, izracunato je kako je 95% blo-
kova manje od 1.7 m3.

In the last few years, rockfalls have occurred on the south slope
of Srd Mt. after abundant rainfall, with rocks falling on the hi-
ghway and houses beneath it. In June 2016, after intense rainfall,
a block of rock weighing approximately 2 t detached, rolled over
the highway and, after damaging it, ended up on a house just
beneath the highway.

Razdioba volumena slobodnih blokova na padini i ispod ceste (RBSD)

| =#=Relativna frekvencija
volumena blokova
mjerenih na padini i
ispod ceste

- = "Power law" funkcija

y = 0,0669x0:551
R?=/0,90779

L

00 01 1 l.Cl
Volumen blokova (m3)

Regresijska analiza,power law” funkcijom izmjerenih slobodnih blokova na
padini (PB) i blokova neposredno ispod ceste (BC)

Regression analysis with a "power law" function of measured loose blocks on
the hillside (PB) and blocks just beneath the road (BC)
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Odron sa Srda 14. 6. 2016. (foto: |. Krecak - vlasnik kuce)

Rockfall from Srd Mt. on the 14" of June 2016 (photo I. Kre¢ak — owner of the
house)

Na temelju izracunatih svih mogucih IBSD za zone izvorista
materijala sve su razdiobe uprosjecene i dobivena je maksimal-
na vrijednost od 9.24 m3 (~ 25 t), s tim da je 95% in-situ bloko-
va manje od 5 m3.

Dobivene vrijednosti predstavljaju ulazne parametre za pro-
jektiranje veliCina i pozicija konstrukcije zastitnih barijera koji-
ma Ce se Stititi prometnica i kuc¢e neposredno ispod padine
Srda.

o
Karta nagiba reljefa (°)
0-7 49 - 58

O &-20 59- 67

This house had already been damaged by a smaller blockin 2012.
Therefore, the City of Dubrovnik and the Croatian Roads Depar-
tment (Hrvatske ceste d.0.0) initiated preparation of a project for
remediation of the south slope of Srd Mt. The remediation project
was prepared by the Geotechnical Studio (Geotehnicki studio),
with detailed geological engineering study carried out by HGI-
CGS.

An evaluation of unstable blocks was carried out in the investiga-
ted area. In order to determine the unstable blocks, they were
organised into three categories:

« B —in-situ unstable blocks in the source area, limestone ridge;

« PB - hillside (loose) unstable blocks, >0.01 m?;

+ BC-blocks / block zones determined just beneath the road.

On the basis of collected data, the RBSD (Rockfall Block Size Distri-
bution) and IBSD (In-Situ Block Size Distribution) were determined.

By analysing the sizes of PB and BC blocks, the size distribution of
rockfall blocks was calculated and the size of a maximum block
of 9 m? (~24.31) was determined. Using the "power law" function,
it was determined from the RBSD that 95% of the blocks were
smaller than 1.7 m?.

On the basis of all possible IBSD calculations for the material so-
urce areas, all distributions were averaged, giving a maximum
value of 9.24 m? (~25 1), with 95% in-situ blocks smaller than 5 m?,

The obtained values represent the input parameters for desi-
gning the sizes and positions of protective barrier constructions,
which could protect the road and houses beneath the slope of
Srd Mt.

Projenjenl primarni nestabilni blok/volumen
Procijenjeni padinski nestabilni blok/velumen
Blok/zona palih blokova lociranih blizu ceste

L]

L ]

@ Priviemena sanacija mrezom

C Zona izvoridta nestabilnih blokova
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Karta nagiba padine Srda s izdvojenim izvori$nim zonama materijala
Slope gradient map of Srd Mt. with delineation of material source areas
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LoLADRIA: Geofizicka istrazivanja podmorja

Kolocepskog kanala

LoLADRIA: Geophysical Surveys of the Kolocep Channel

Seafloor

Glavni istraZivac / Principal investigator: Dr. sc. Slobodan MIKO

Kolocepski kanal, kao dio seizmicki najaktivnijeg podruéja u
RH, unutar kojeg je zabiljeZen i epicentar Stonskog potresa iz
1996. godine, bio je predmet geofizickih istrazivanja u sklopu
projekta LOLADRIA (Lost Lake Landscapes of the Eastern Adri-
atic Coast-HRZZ projekt 9419). Geofizi¢ka istrazivanja obav-
ljena su pomocu geoloskog dubinomjera i panoramskog du-
binomjera u suradniji s kolegama iz Laboratorija za geologiju
mora Sveudilista u Patrasu (Gréka). Ukupno je s broda ,Bozja
providnost Il snimljeno 130 km seizmickih profila u Kolocep-
skom kanalu i izmedu otoka Mljeta i prolaza Velikog Vratnika.
Preliminarnom interpretacijom profila dobiven je uvid u ra-
zvoj bazena cije je formiranje, osim izrazito snaznom tekton-
skom aktivnoscu tijekom pleistocena, uvjetovano i promjena-
ma morske razine i eolskim donosom materijala s podru¢ja

Trase geofickih profila snimljenih u Kolo¢epskom kanalu
Routes of geophysical profiles recorded in the Kolocep channel

The Kolocep channel, a part of the most seismically active area of
Croatia and also the epicentre of the Ston earthquake of 1996,
was the subject of geophysical research within the LoLADRIA pro-
ject (Lost Lake Landscapes of the Eastern Adriatic Coast-CSF pro-
ject 9419). Geophysical research was carried out by a sub-bottom
profiler and sidescan in collaboration with colleagues from the
Laboratory of Marine Geology of the University of Patras (Greece).
From the vessel "BoZja providnost Il," a total of 130 km of seismic
profiles was recorded in the Kolocep channel and between the
island of Mljet and the Veliki Vratnik strait. Preliminary interpreta-
tion of the profiles provided insight into the development of the
basin, the formation of which was conditioned by severe tectonic
activity during the Pleistocene and also by changes in the sea le-
vel and aeolian accumulation of material from the area of the Al-

—— km
Date
42102016
42212018
4/23/2016
412472018
4/25/2016
4126/2016
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Seizmicki profil iz Kolocepskog kanala (a) i
preliminarna interpretacija akusti¢nih jedinica (b)

NEPROFUSNA

Seismic profile of the Kolocep channel (a) and a PODLOGA
preliminary interpretation of acoustic units (b)

AKUSTIONA s

b 2

— wdm

VISESTRUK]
REFLEKSI

L_112m

albanskog selfa tijekom LGM-a, kada su razine mora bile 120
m niZe od dana3njih. Dio starijih naslaga, vjerojatno zadnjeg
glacijala, je erodiran brojnim vodotocima ¢iji izvori su brojne
vrulje koje se nalaze na potezu Doli-Slano. Preliminarnom ana-
lizom profila utvrdeno je postojanje tektonski izdignutog blo-
ka cije izdizanje traje i tijekom holocena, a uz njega je vjero-
jatno vezaniepicentar potresa od 5. rujana 1996. U sljedec¢em
razdoblju planiraju se dodatna busenja u kanalu, kako bi se
analizom jezgara pokusalo datirati paleoseizmicke dogadaje
i pokrete tijekom holocena. Planira se detaljno snimiti trasa
rasjeda koji je izdignuo morsko dno pomocu daljinski uprav-
ljane podvodne kamere.

1

,Bozja providnost |
radnog dana

s geoloskim dubinomjerom u luci Sudurad nakon

"Bozja providnost II" vessel with a geological sonar in the Sudurad port after a
workday

CROATIAN GEOLOGICAL SURVEY

banian shelf during the LGM (Last Glacial Maximum), when the
sea levels were 120 m lower than today. A portion of older depo-
sits, probably from the last glaciation, was eroded by numerous
watercourses originating from numerous underwater springs
(vrulje) along the coast between Doli and Slano. Preliminary anal-
ysis of the profiles determined the existence of a tectonically ac-
tive block, with an uplift of more than 1 m during the Holocene.
The epicentre of the earthquake of the 5th of September 1996
was also likely related to these faults. In the future, additional dri-
lling is planned in the channel to try to determine the palaeose-
ismic events and movement during the Holocene using boreho-
le core analysis. The plan is to record, in detail, the line of the fault
that elevated the seabed using a remote-controlled underwater
camera.
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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 2016. godini u na-
bavila 23 nove knjige i 216 svescica ¢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 razmjenju-
jemo publikacije.

lako najvecu koli¢inu literature nabavljamo tom razmjenom, u
svakodnevnom radu s korisnicima i pronalazenju potrebne i-

LW

0

Knjiznica HGI-CGS-a i voditeljica Tea Fluksi

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

Dokumentacija starijeg datuma iz fonda HGI-CGS-a
Old documents in the HGI-CGS fund

In 2016, the Croatian Geological Survey Library acquired 23 new
books and 216 journal volumes, which were mainly acquired
through an exchange with the Geologia Croatica journal pu-
blished by the Croatian Geological Survey. Geologia Croatica is
published three times per year and has been distributed to all of
the exchange partners.

Although the majority of the literature was acquired by this exchan-
ge, we had a great deal of help in daily work from our users and in
searching for the required literature from colleagues working in si-
milar institutional libraries and at the National University Library.

Atthe beginning of the year, an inventory was performed, which
we are obliged to perform every four years. A total of 246 books
and 117 journal volumes were written off.

During the summer, the library was visited by three colleagues
from the Algerian Geological Survey (Service Geologique Natio-

HRVATSKI GEOLOSKI INSTITUT



Geologia Croatica

Journal of the Croatian Geological Survey
and the Croatian Geological Society

Naslovnice ¢asopisa Geologia Croatica u 2016. godini
Geologia Croatica Journal covers in 2016

terature pomogle su i kolegice iz srodnih knjiznica i Nacional-
ne sveucilisne knjiznice.

Pocetkom godine je provedena revizija uz otpis grade koju
smo obavezni obavljati svake Cetiri godine. Otpisano je 246
knjiga i 117 svedci¢a Casopisa koji su nestali ili osteceni.
Tijekom ljeta su Hrvatski geoloski institut posjetila trojica ko-
lega iz Geoloske sluzbe Alzira (Service Geologique National
Algeria). U sklopu posjeta organizirali smo razgledavanje knjiz-
nice te kratku prezentaciju o radu knjiznice. Kako kolege AlZir-
ci u svojoj instituciji planiraju takoder organizirati pohranjiva-
nje literature, drago nam je da smo im mogli pomoci svojim
primjerom.
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nal Algeria). Since they also plan to establish a library at their in-
stitution, we organised a small presentation of our library; we are
happy to set an example and help them in any way we can.
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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 koji objavljuje radove
iz svih podrucja geoznanosti. Clanci su na engleskom jeziku,
medunarodno recenzirani, a zaprimaju se elektronski.

U 2016.godini tiskan je 69. volumen ¢asopisa s nakladom sma-
njenom na 150 primjeraka. Uredila ga je Lidija Galovi¢ kao no-
va urednica, tajnica Casopisa bila je Alisa Martek, a tehnicka
urednica Marija Horvat. Tiskana su tri redovita sveska na uku-
pno 346 stranica s 25 originalnih znanstvenih radova, dva pre-
gledna rada, dva uvodnika i jednim nekrologom. Broj 69/1 ti-
skan je prigodom godisnjice smrti akademika Ivana Jurkovica.
Gosti urednici tog broja bili su prof. Ladislav A. Palinkas i aka-
demik Vladimir Bermanec. Broj 69/2 bio je posvecen prvoj hr-

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 2016, vol. 69 of the journal was printed, with the edition decre-
ased to 150 copies. It was edited by Lidija Galovi¢, the new editor
in chief. Alisa Martek was the journal secretary, and Marija Horvat
was the technical editor. Three regular numbers were printed, wi-
th a total of 346 pages, 25 original scientific papers, two review
papers, two editorials, and one necrology. Vol. 69/1 was printed
on the occasion of the anniversary of the death of the academic
Ivan Jurkovi¢. The guest editors were prof. Ladislav A. Palinkas and
academic Vladimir Bermanec. Vol. 69/2 was in honour of the first
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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

vatskoj akademkinji, Vandi Kochansky-Devide. Go3¢a urednica
tog broja je bila prof. Jasenka Sremac. Broj objavljenih radova
je u porastu.

Za 2015. godinu casopis je stekao Impact Factor 0.625, dok
5-godidnji IF iznosi 0.587, Sto ga svrstava u Cetvrtu kvartilu
(Q4) baze Thomson Reuters. U Elsevierovoj bazi ¢asopisa SCI-
mago SJR indikator za 2015. godinu iznosi 0.260 i svrstan je u
trecu kvartilu (Q3).

CROATIAN GEOLOGICAL SURVEY

Croatian female academic, Vanda Kochansky-Devide. The guest
editor was prof. Jasenka Sremac. The number of published papers
is increasing.

In 2015, the journal earned an Impact Factor of 0.625, whereas
the five-year IF was 0.587, positioning it in the fourth quartile
(Q4) of the Thomson Reuters'database. In the Elsevier journal da-
tabase, the SClmago SJRindicator for 2015 was 0.260, positioning
it in the third quartile (Q3).
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GODISNJE IZVJESCGE 2016.

Filjak, Radovan; Pikija, Mato; Avani¢, Radovan; Bakra¢, Koraljka; Mikni¢, Mirjana. Osnovna geoloska karta Republike
Hrvatske mjerila 1:50 000 - list Slavonska Pozega 4. Zagreb : Hrvatski geoloski institut (Zavod za geologiju), 2016. (karta).

Filjak, Radovan; Pikija, Mato; Avani¢, Radovan; Bakrag, Koraljka; Mikni¢, Mirjana; Paveli¢, Davor; Brki¢, Mato; Belak, Mirko.
Osnovna geoloska karta Republike Hrvatske mjerila 1: 50 000 - list Slavonska PozZega 3. Zagreb : Hrvatski geoloski institut
(Zavod za geologiju), 2016. (karta).

Fucek, Ladislav; Jelaska, Vladimir; Prtoljan, Bozo; Korolija, Bosko; Ostri¢, Nenad; Gusi¢, Ivan. Osnovna geoloska karta Republike
Hrvatske mjerila 1:50 000 - list Dugi otok. Zagreb : Hrvatski geoloski institut, 2016. (karta).

Borovi¢, Stasa; Markovi¢, Tamara; Larva, Ozren; Brki¢, Zeljka; Mraz, Vinko. Mineral and Thermal Waters in the Croatian Part
of the Pannonian Basin / Mineral and Thermal Waters of Southeastern Europe / Papi¢, Petar (ur.). Cham : Springer, 2016. Str.
31-45.

Banak, Adriano; Mandi¢, Oleg; Sprovieri, Mario; Lirer, Fabrizio; Paveli¢, Davor. Stable isotope data from loess malacofauna:
Evidence for climate changes in the Pannonian Basin during the Late Pleistocene. / Quaternary international. 415 (2016),
15-24.

Birke, Manfred; Reimann, Clemens; Oorts Koen; Rauch Uwe; Demetriades, Alecos; Dinelli, Enrico; Ladenberger, Anna; Halamig,
Josip; Gosar, Mateja; Jahne-Klingberg, Fabian; The GEMAS Project Team. Use of GEMAS data for risk assessment of cadmium
in European agricultural and grazing land soil under the REACH Regulation. / Applied geochemistry. 74 (2016), 109-121.

Brki¢, Zeljka; Briski, Maja; Markovi¢, Tamara. Use of hydrochemistry and isotopes forimproving the knowledge of groundwater
flow in a semiconfined aquifer system of the Eastern Slavonia (Croatia). / Catena (Cremlingen). 142 (2016), 153-165.

Brlek, Mihovil; Spisi¢, Monika; Bréi¢, Vlatko; Misur, lvan; Kureéi¢, Tomislav; Mikni¢, Mirjana; Avani¢, Radovan; Vrsaljko,
Davor; Slovenec, Damir. Mid-Miocene (Badenian) transgression on Mesozoic basement rocks in the Mt. Medvednica area
of northern Croatia. / Facies. 62 (2016), 3; 1-21.

Galovi¢, Lidija. Sedimentological and mineralogical characteristics of the Pleistocene loess/paleosol sections in the Eastern
Croatia. / Aeolian Research. 20 (2016); 7-23.

Galovi¢, Lidija; Peh, Zoran. Mineralogical discrimination of the pleistocene loess/paleosol sections in Srijem and Baranja,
Croatia. / Aeolian Research. 21 (2016); 151-162.

Paveli¢, Davor; Kovaci¢, Marijan; Banak, Adriano; Jiménez-Moreno, Gonzalo; Markovi¢, Frane; Pikelj, Kristina; Vranjkovi¢, Alan;
Premuzak, Lucija; Tibljas, Darko; Belak, Mirko. Early Miocene European loess: A new record of aridity in southern Europe. /
Geological Society of America bulletin. 128 (2016), 1/2; 110-121.

Read, Fred J,; Husinec, Antun; Cangialosi, Michael; Loehn, Clayton W.; Prtoljan, BoZo. Climate controlled, fabric destructive, reflux
dolomitization and stabilization via marine- and synorogenic mixed fluids : an example from a large Mesozoic, calcite-sea
platform, Croatia. / Palaeogeography, palaeoclimatology, palaeoecology. 449 (2016); 108-126.

Soldo, Vladimir; Boban, Luka; Borovi¢, Stasa. Vertical distribution of shallow ground thermal properties in different geological
settings in Croatia. / Renewable energy. 99 (2016); 1202-1212.

Soldo, Vladimir; Borovi¢, Stasa; Leposa, Leon; Boban, Luka. Comparison of different methods for ground thermal properties
determination in a clastic sedimentary environment. /Geothermics. 61 (2016); 1-11.

Stojanovska, Zdenka; Boev, BlaZo; Zunic, S. Zora; Ivanova, Kremena; Ristova, Mimoza; Tsenova, Martina; Sorsa, Ajka; Janevik,
Emilija; Taleski, Vaso; Bossew, Peter. Variation of indoor radon concentration and ambient dose equivalent rate in different
outdoor and indoor environments. / Radiation and environmental biophysics. 55 (2016), 2; 171-183.
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Segvi¢, Branimir; Lugovi¢, Bodko; Slovenec, Damir; Meyer, Hans-Peter. Mineralogy, petrology and geochemistry of amphibolites
from the Kalnik mt. (Sava Unit, North Croatia): implications for the evolution of north-westernmost part of the Dinaric-
Vardar branch of Mesozoic Tethys. / Ofioliti. 41 (2016), 1; 35-58.

Sorsa, Ajka; Durn, Goran; Halami¢, Josip; Husnjak, Stjepan; Garasi¢, Vesnica; Mileusni¢, Marta. Urban geochemistry: Sisak in
Croatia, a long-lasting historical, urban and industrial city. / Geochemistry: Exploration, Environment, Analysis. (2016.)
(prihvacen za objavljivanje).

Urumovi¢, Kosta; Urumovic¢, Kosta. Comment on “HydrogeoSieveXL: an Excel-based tool to estimate hydraulic conductivity
from grain- size analysis”: report published in Hydrogeology Journal (2015) 23: 837-844 by J.F. Devlin. / Hydrogeology
Journal: Official Journal of the International Association of Hydrogeologists. 1 (2016); 1-3.

Urumovi¢, Kosta; Urumovi¢, Kosta. The referential grain size and effective porosity in the Kozeny-Carman model. / Hydrology
and earth system sciences. 20 (2016), 5; 1669-1680.

Wacha, Lara; Vlahovi¢, Igor; Tsukamoto, Sumiko; Kovaci¢, Marijan; Hasan, Ozren; Paveli¢, Davor. The chronostratigraphy of the
latest Middle Pleistocene aeolian and alluvial activity on the Island of Hvar, eastern Adriatic, Croatia. / Boreas. 45 (2016), 1;
152-164.

Zganec, Kresimir; Lunko, Petra; Stroj, Andrej; Mamos, Tomasz; Grabowski, Michal. Distribution, ecology and conservation status
of two endemic amphipods, Echinogammarus acarinatus and Fontogammarus dalmatinus, from the Dinaric karst rivers,
Balkan Peninsula. / Annales de limnologie. 52 (2016); 13-26..

Boev, Ivan; Sorsa, Ajka; Kovacevi¢, Biljana; Mitrev, Sasa; Boev, Blazo. The use of factor analysis to distinguish the influence
of parent material, mining and agriculture on groundwater composition in the Strumica valley, Macedonia. / Geologia
Croatica: Journal of the Croatian Geological Survey and the Croatian Geological Society. 69 (2016), 2; 245-253.

Peh, Zoran; Kovacevic Galovi¢, Erli. Geochemistry of Lower Palaeogene bauxites—a unique signature for the tectonostratigraphic
evolution of part of the Croatian Karst. / Geologia Croatica: Journal of the Croatian Geological Survey and the Croatian
Geological Society. 69 (2016), 2; 269-279.

Boev, Blazo; Sorsa, Ajka; Boev, Ivan. Geochemical and mineralogical characteristics of the central part of the Al3ar deposit
(Republic of Macedonia)with particular reference to investigation by X-ray diffraction. / Geologica Macedonica. 30 (2016),
2;115-127.

Brisevac, Zlatko; Hrzenjak, Petar; Buljan, Renato. Modeli za procjenu jednoosne tla¢ne ¢&vrstoce i modula elasti¢nosti. /
Gradevinar : Casopis Hrvatskog saveza gradevinskih inzenjera. 68 (2016), 1; 19-28.

Grabar, Kristijan; Miklin, Zeljko; Strelec, Stjepan. Geotehnicka istraZivanja na tvrdavi "Minceta’, Dubrovnik, Hrvatska. /
InZenjerstvo okolida. 3 (2016), 2; 63-72.

Karavani¢, Ivor; Vukosavljevi¢, Nikola; Condi¢, Natalija; Miko, Slobodan; Razum, Ivan; llijani¢, Nikolina; Zub¢i¢, Krunoslav;
Sosi¢ Klindzi¢, Rajna; Ahern, James C. M.; Barbir, Antonela. Projekt “Kasni musterijen na isto¢nom Jadranu — temelj za
razumijevanje identiteta kasnih neandertalaca i njihovog nestanka”: saZetak 2. i 3. godine istrazivanja. / Prilozi Instituta za
arheologiju u Zagrebu. 33 (2016); 271-285.

Poljak, M.; Mikuz, V; Trajanova, M.; Hajek Tadesse, Valentina; Mikni¢, Mirjana; Jurkoviek, B.; Soster, A. Badenijske in sarmatijske
plasti v gradbeni jami za hidroelektrarno BreZice. / Geologija. 59 (2016), 2; 129-154.

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

Borovi¢, Stasa; Urumovic, Kosta; Terzi¢, Josip. Determination of subsurface thermal properties for heat pump utilization in
Croatia / Zbornik na trudovi - knjiga 1/ Lepitkova, S. ; Boev, B. (ur.). Struga : Makedonsko geolo$ko drustvo, 2016. 105-110.

Borovi¢, Stasa; Urumovi¢, Kosta; Terzi¢, Josip. Research and promotion of ground coupled heat pump systems in towns
and cities throughout Croatia / Proceedings of the IAH Central European Conference 2015 "Groundwater risk assessment
in urban areas", Volume of papers / lurkiewicz, A. ; Popa, I. (ur.). Bukurest : Asociatia Hidrogeologilor din Romania (AHR),
2016.7-11.
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GODISNJE IZVJESCGE 2016.

Galovi¢, Lidija; Posilovi¢, Hrvoje; Steji¢, Petar; Pandurov, Mihajlo; Gaji¢, Rodoljub. Reconstruction of palaeoenvironment during
Quaternary sedimentation in the Vrgoracko polje / Zbornik na trudovi, Kniga 1, Third Congress of Geologists of Republic of
Macedonia / Lepitkova, Sonja ; Boev, Blazo (ur.). Skopje : Makedonsko geolosko drustvo, 2016. 339-341.

Grizelj, Anita; Wacha, Lara; Galovi¢, Lidija. Clay minerals in the Zmajevac loess-paleosol section, Baranja (Eastern Croatia) /
Book of Abstracts of the 8" Mid-European Clay Conference / Valtichova, Jana (ur.). Kosice : EQUILIBRIA, 2016. 171-171.
Hajek-Tadesse, Valentina; Bakra¢, Koraljka; Mandic, Oleg; Kovaci¢, Marijan. Lacustrine Karpatian to lowermost Badenian
ostracods and palynomorphs from Sjenicak section (Croatia) / Program & Abstracts. Lake — Basin — Evolution, RCMNS
Interim Colloquium & Croatian Geological Society Limnogeology Workshop / Mandic, O., Paveli¢, D., Kovaci¢, M., Sant, K.,

Andri¢, N., Hrvatovi¢, H. (ur.). Zagreb : Hrvatsko geolosko drustvo/Croatian Geological Society, 2016. 26-27.

Hrusevar, Dario; Bakraé¢, Koraljka; Miko, Slobodan; llijani¢, Nikolina; Hasan, Ozren; Miti¢, BoZena. Sto nam peludna zrnca i
spore biljaka mogu re¢i o floristickoj raznolikosti — preliminarni rezultati s podruc¢ja Blatude / Knjiga saZetaka 5. Hrvatskog
botanickog simpozija s medunarodnim sudjelovanjem — Book of abstracts of the 5th Croatian Botanical Symposium with
international participation / Resetnik, Ivana ; Ljubesi¢, Zrinka (ur.). Zagreb : Hrvatsko botani¢ko drustvo i Correctus media
d.o.0.,,2016.170-171.

llijani¢, Nikolina; Miko, Slobodan; Hasan, Ozren; Bakra¢, Koraljka. A multiproxy analysis of Holocene lake sediments on the
Eastern Adriatic coast / 12th International Conference "Methods of Absolute Chronology', Geochronometria, Conference
Abstract Series / Pazdur A.; Adamiec, G. ; Michczynska, D. ; Sikiroski, J. (ur.). Glowice-Paniowki, 2016. 69-69.

llijani¢, Nikolina; Miko, Slobodan; Hasan, Ozren; Bakrag¢, Koraljka. A sedimentary record of Late Pleistocene and Holocene
environmental changes from lakes on the Eastern Adriatic coast / Lake-Basin-Evolution, RCMNS Interim Colloquium 2016,
Croatian Geological Society Limnogeology Workshop, Program & Abstracts / Mandic, O. ; Paveli¢, D. ; Kovaci¢, M. ; Sant, K. ;
Andri¢, N.; Hrvatovi¢,, H. (ur.). Zagreb, 2016. 16-17.

llijani¢, Nikolina; Miko, Slobodan; Hasan, Ozren; Brunovi¢, Dea; Hajek Tadesse, Valentina. A multiproxy record of Holocene
paleoenvironmental changes from the Pirovac Bay on the Eastern Adriatic coast / Colloque Q10, AFEQ — CNF INQUA,
Paleoclimats et environnements quaternaires, Programme et resumes / Bassinot, ., Bertran, P, Blard, PH et al. (ur.). Bordeaux,
2016.16-16.

Jez, Jernej; Milani¢, Blaz; Kumelj, Spela; Jemec Aufli¢, Mateja; Podolszki, Laszlo. Nestabilnost temeljnih tal v puhlici, Vukovar
(Hrvaska) / Zbornik sedmega posevatovanja slovenskih geotehnikov / Jovici¢, Vojkan (ur.). Ljubljana : Slovensko geotehnicko
drustvo, 2016. 181-189.

Korbar, Tvrtko; BoZani¢, Jaksa. Geoparks - sustainable development of world-class geotourism based on natural resources: an
example for Central Adriatic Islands (Vis archipelago, Croatia / MIC - Vis, 2016 Mediterranean Island Conference - Book of
Abstracts / Kaliterna Lipovcan, Ljiljana ; Medi¢, Rino ; Ramljak, Ozana (ur.). Zagreb : Institute of Social Science Ivo Pilar ; Grupa
VERN d.o.o, 2016.61-62.

Kureci¢, Tomislav; Mandic, O.; Grunert, P. Stable isotope composition (613C, §180) of Lake Slavonia mollusks from the Pliocene
Viviparus beds in the region of Kravarsko (Cernikian, Central Croatia) / Program & Abstracts. Lake — Basin — Evolution,
RCMNS Interim Colloquium 2016 & Croatian Geological Society Limnogeology Workshop, 19-24 May 2016, Zagreb, Croatia
/ Mandic, Oleg ; Paveli¢, Davor ; Kovaci¢, Marijan ; Sant, Karin ; Andri¢, Nevena ; Hrvatovi¢, Hazim (ur.). Zagreb : Hrvatsko
geolosko drustvo / Croatian Geological Society, 2016. 36-37.

Liska, Anita; Koruni¢, Zlatko; Rozman, Vlatka; Luci¢, Pavo; Balicevi¢, Renata; Halami¢, Josip; Galovi¢, Ines. Laboratorijska procjena
insekticidne djelotvornosti biljne formulacije na rizinog ziska (Sitophilus oryzae L.) i zitnog kukulji¢cara (Rhyzopertha
dominica Fab.) prskanjem na razlic¢itim povrsinama / DDD i ZUPP 2016 : 28. seminar "Novine u djelatnosti dezinfekcije,
dezinsekcije, deratizacije i zastite uskladistenih poljoprivrednih proizvoda" : zbornik radova = seminar : disinfection,
disinfestation, deratization and protection of stored agricultural products : proceedings / Koruni¢, Javorka (ur.). Zagreb :
Koruni¢, 2016. 271-280.

Lukac¢ Reberski, Jasmina; Terzi¢, Josip; Filipovi¢, Marina; Frangen, Tihomir; Markovi¢, Tamara. Impact of land use on
groundwater quality in south Dalmatia test area / Cross-border drinking water management / Karleusa, Barbara ; Susanj,
Ivana (ur.). Rijeka : University of Rijeka, Faculty of Civil Engineering, 2016. 153-167.

Lukac Reberski, Jasmina; Terzi¢, Josip; Frangen, Tihomir; Filipovi¢, Marina. Analiza stabilnih izotopa 6180 i 6D u podzemnim
i povrsinskim vodama Sireg slijeva izvora Prud / Medunarodni znanstveno-stru¢ni skup ,Covjek i kr$" Knjiga sazetaka /
Simone Milanolo, Jasminko Mulaomerovi¢ (ur.). Sarajevo : Garmond, 2016. 38-39.

Kosovig, lvan; Strelec, Stjepan. Seizmicko i geolosko mikrozoniranje zapadnog dijela podsljemenske urbanizirane zone prema
standardima Eurokoda 8 / Zbornik radova 2. Simpozija doktorskog studija gradevinarstva / Lakusi¢, Stjepan (ur.). Zagreb :
Sveuciliste u Zagrebu, Gradevinski fakultet, 2016. 161-168.

Markovi¢, Tamara. Promjene u hidrogeoloskim istrazivanjima u Hrvatskoj tijekom petnaestogodisnjeg perioda / Zbornik radova
XV srpskog simpozija o hidrogeologiji / Vranjes, A ; Vukicevi¢, M. (ur.). Beograd : Univerzitet u Beogradu, Rudarsko-geoloski
fakultet, 2016. 105-107.
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Markovi¢, Tamara; Borovi¢, Stasa; Larva, Ozren. Primjena stabilnih izotopa kisika i vodika u istrazivanjima termalnih sustava
/ Zbornik radova XV srpskog simpozija o hidrogeologiji / Vranjes$, A ; Vukicevi¢, M. (ur.). Beograd : Univerzitet u Beogradu,
Rudarsko-geoloski fakultet, 2016. 265-268.

Markovi¢, Tamara; Brki¢, Zeljka; Larva, Ozren. Distribucija teskih metala (Fe, Mn, Zn i As) u aluvijalnom vodonosniku Dravskog
bazena / Zbornik radova XV srpskog simpozija o hidrogeologiji / Vranjes, A ; Vukicevi¢, M. (ur.). Beograd : Univerzitet u
Beogradu, Rudarsko-geoloski fakultet, 2016. 459-462.

Miklin, Zeljko; Sokoli¢, Zeljko; Podolszki, Laszlo; Ofak, Jure. Prognoza tehni¢ko financijskih pokazatelja za nestabilne padine
koristenjem postojec¢ih podataka i prospekcijom terena / Geotehnicki aspekti nestabilnost i gradevina uzrokovanih
prirodnim pojavama / Sokoli¢, Igor ; Zlatovi¢, Sonja (ur.). Zagreb : Hrvatsko geotehnicko drustvo, 2016. 161-167.

Miko, Slobodan; llijani¢, Nikolina; Hasan, Ozren; Razum, Ivan; Durn, Tatjana; Brunovi¢, Dea; Papatheodorou, George; Bakrag,
Koraljka; Hajek Tadesse, Valentina; Crmari¢, Ranko. Late Quaternary evolution of lakes and submerged paleo-karst on
the Eastern Adriatic / Lake-Basin-Evolution, RCMNS Interim Colloquium 2016, Croatian Geological Society Limnogeology
Workshop, Program & Abstracts / Mandi¢, O. ; Paveli¢, D. ; Kovaci¢, M. ; Sant, K. ; Andri¢, N. ; Hrvatovié,, H. (ur.). Zagreb, 2016.
17-18.

Nikolov, Jovana; Petrovi¢ Panti¢, Tatjana; Krajcar Broni¢, Ines; Todorovi¢, Natasa; Baresi¢, Jadranka; Markovi¢, Tamara; Bikit,
Kristina; Tomi¢, Milan; Stojkovi¢, Ivana; Tenjovié, Branislava. Isotopes 3H, d2H and d180 in groundwaters from Vojvodina
region / RAD4 — Fourth International Conference on Radiation and Applications in Various Fields of Research, Book of
Abstracts / Risti¢, Goran (ur.). Ni$, Srbija : Univerzitet u NiSu, 2016. 444-444.

Ofak, Jure; Podolszki, Laszlo; Miklin, Zeljko; Sokoli¢, Zeljko. Detaljna inzenjerskogeoloska karta Podsljemenske urbanizirane
zone Grada Zagreba / Geotehnicki aspekti nestabilnost i gradevina uzrokovanih prirodnim pojavama / Sokoli¢, Igor ;
Zlatovi¢, Sonja (ur.). Zagreb : Hrvatsko geotehnicko drustvo, 2016. 141-147.

Paar, Dalibor; Buzjak, Nenad; Gabrovsek, Franci; Franciskovi¢-Bilinski, Stanislav; Baksi¢, Darko; Stroj, Andrej; Lackovi¢, Damir;
Kljajo, Dubravka. Paleokarst and Caves of Velebit Mt., Dinaric karst of Croatia / 24th International Karstological School
“Classical Karst” Paleokarst. Postojna : Karst Research Institute, Reseach Centre of the SAZU, 2016. 26-27.

Posilovi¢, Hrvoje; Galovi¢, Lidija. Level change in Vrgorac lake — Result of neotektonic subsidance and intensive sediment
erosion / Zbornik na trudovi, Kniga 1, Third Congress of Geologists of Republic of Macedonia, Struga / Lepitkova, Sonja ;
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Kamenolom Straza 2: Determinacija busotina B1i B2 Miklin Zeljko, Novosel 002/16

Tomislav, Kosovi¢ lvan
Geoloska i geitehnicka prospekcija: Ulica Srednjak — dio: Grad Zagreb Podolszki Laszlo, Miklin 004/16
Dionica od Spojnog puta do ku¢nog broja 82 Zeljko, Novosel Tomislayv,

Arapov Ivan
Rudarsko-geolodka studija Sisa¢ko-Moslavacke Zupanije Kruk B., Dedi¢, Avani¢, Peh, 006/16

Kruk Lj., Kovacevi¢ Galovic,

Kolbah, Skrlec, Crnogaj
Izvjesce o stanju rezervi ciglarske gline na Ciglana Kastmiiller Zeljko, Janusi¢ 007/16
eksploatacijskom polju "Recica" na dan 31.12.2015. "Wienerberger llovac" Tomislav, juresa Stanislav,
godine d.o.0., Karlovac Marinac Miljenko
Zone zastite Muskovci Terzi¢ Josip 008/16
M604 Ostarije - Split predgrade. Usjek 80 - lijeva strana. HZ Infrastruktura Gulam Vlatko, Buljan 010/16
Izvjestaj o inzenjerskogeoloskim istrazivanjima M 1:500 d.o.o., Zagreb Renato, Buri¢ Hrvoje,

Frbezar Ksenija
InZzenjerskogeolosko misljenje za sjeverni dio katarske ~ Gradski ured za Miklin Zeljko, Podolszki 011/16
Cestice 1762/1 (Sestinska cesta) prostorno uredenje, Laszlo

Zagreb

M604 Ostarije — Split predgrade - Usjek 76 - lijeva HZ Infrastruktura Gulam Vlatko, Pollak Davor, 012/16
strana: Izvjestaj o inZenjerskogeoloskim istrazivanjima  d.o.0., Zagreb Buri¢ Hrvoje, FrbeZar Ksenija
Elaborat o rezervama ciglarske gline na Wienerberger llovac  Dedi¢ Zeljko, Kastmueller 013/16
eksploatacijskom plju "Recica" prva obnova rezervi d.o.o,, Karlovac Zeljko, Kovacevi¢ Galovi¢

Erli, Janusi¢ T, Juresa

Stanislav, Marinac M.
Izvjedcée o hidrogeoloskim istraznim radovima u sklopu  Apsida inZzenjering Urumovi¢ Kosta, Stroj 014/16
izrade busotina za sustav grijanja-hladenja za hotel d.o.o., Dubrovnik Andrej, Borovi¢ Stasa
"Neptun 2"
Geoloska i geotehnicka prospekcija Ulica Vidovec - dio. Grad Zagreb Podolszki Laszlo, Miklin 016/16
Dionica od kuénog broja 31 do ku¢nog broja 51 Zeljko, Novosel Tomislav,

Arapov Ivan
Geoloska je geotehnicka prospekcija. Ulica Drenje - Grad Zagreb Podolszki Laszlo, Miklin 017/16
odvojak k¢. broj 824/1, 824/2, 824/3, 824/4, 824/17 Zeljko, Novosel Tomislav,

Arapov Ivan
M604 Ostarije-Split predgrade. Usjek 11 - desna strana.  HZ Infrastruktura Gulam Vlatko, Pollak Davor, 018/16
Izvjestaj o inzenjerskogeoloskim istrazivanjima M 1:500 d.o.o., Zagreb Buljan Renato, Buri¢ Hrvoje,

Frbezar Ksenija
M604 Ostarije-Split predgrade. Zasjek 45/D, Buljan Renato, Gulam 019/16
stac. km 63+715 — 63+780, desno. |zvjestaj o Vlatko, Pollak Davor, Navratil
inzenjerskogeoloskim istrazivanjima M 1:500 DrazZen, Bostjancic Iris, Buri¢

Hrvoje, Frbezar
M604 Ostarije-Split predgrade. Zasjek 47/L, Buljan Renato, Gulam 020/16
stac. km 724330 - 72+605, lijevo. Izvjestaj o Vlatko, Pollak Davor, Navratil
inZzenjerskogeoloskim istrazivanjima M 1:500 Drazen, Bostjanci¢ Iris, Buric¢

Hrvoje, Frbezar
M604 Ostarije-Split predgrade. Zasjek 48/D, Buljan Renato, Gulam 021/16

stac. km 724505 - 72+559 desno. lzvjestaj o
inZzenjerskogeoloskim istrazivanjima M 1:500

Vlatko, Pollak Davor, Navratil

Drazen, Bostjancic Iris, Buri¢
Hrvoje, Frbezar

HRVATSKI GEOLOSKI



M604 Ostarije-Split predgrade. Usjek 77/L, Buljan Renato, Gulam 022/16
stac. km 297+490 - 297+530, lijevo. Izvjestaj o Vlatko, Pollak Davor, Navratil
inZenjerskogeoloskim istrazivanjima M 1:500 Drazen, Bostjancic Iris, Buri¢

Hrvoje, Frbezar
M604 Ostarije-Split predgrade. Usjek 77/ Buljan Renato, Gulam 023/16
nadtunelska fronta, stac. km 297+490. |zvjestaj o Vlatko, Pollak Davor, Navratil
inZenjerskogeoloskim istrazivanjima M 1:500 Drazen, Bostjancic Iris, Buri¢

Hrvoje, Frbezar
M604 Ostarije-Split predgrade. Zasjek 81/L, Buljan Renato, Gulam 024/16
stac. km 298+500 - 298+610, lijevo. Izvjestaj o Vlatko, Pollak Davor, Navratil
inzenjerskogeoloskim istraZivanjima M 1:500 Drazen, Bostjancic Iris, Buric¢

Hrvoje, Frbezar
M604 Ostarije-Split predgrade. Zasjek 82/L, Buljan Renato, Gulam 025/16
stac. km 298+780 — 298+850, lijevo. Izvjestaj o Vlatko, Pollak Davor, Navratil
inZzenjerskogeoloskim istrazivanjima M 1:500 Drazen, Bostjanci¢ Iris, Buric¢

Hrvoje, Frbezar
Geoloska i geotehnicka prospekcija Slanovecka cesta Grad Zagreb Podolszki Laszlo, Miklin 026/16
- dio: Dionica od k.br. 19 do k.br. 106 Zeljko, Novosel Tomislav,

Arapov lvan
M604 Ostarije-Split predgrade. Zasjek 54/D, Buljan Renato, Novosel 030/16
stac. km 824300 - 82+580 desno. |zvjestaj o Tomislav, Gulam Vlatko,
inzenjerskogeoloskim istraZivanjima M 1:500 Pollak Davor, Navratil

Drazen, Bostjancic Iris
M604 Ostarije-Split predgrade. Zasjek 65/D, Buljan Renato, Novosel 031/16
stac. km 944190 - 94+280 desno. lzvjestaj o Tomislav, Pollak Davor,
inZzenjerskogeolodkim istrazivanjima M 1:500 Navratil Drazen, Bostjancic¢

Iris
Geologka i geotehnicka prospekcija. Ulica Santeki: Grad Zagreb Podolszki Laszlo, Miklin 032/16
Dionica od k.br. 1 do k.br. 29 Zeljko, Novosel Tomislav,

Arapov lvan
Geoloska i geotehnicka prospekcija. Vinogradska cesta  Grad Zagreb Podolszki Laszlo, Miklin 033/16
- dio: Dionica od k.br. 28 do k.br. 40 Zeljko, Novosel Tomislav,

Arapov Ivan
Izvjestaj o inzenjerskogeoloskom kartiranju izdvojenih  Plinacro d.o.o., Zagreb Miklin Zeljko, Kosovi¢ Ivan 034/16
nestabilnih zona na trasi plinovoda Zabok - drzavna
granica sa Slovenijom
M604 Ostarije-Split predgrade. Zasjek 25/D, HZ Infrastruktura Navratil Drazen, Filipovi¢ 036/16
stac. km 46+640 — 47+110, desno. Izvjestaj o d.o.0., Zagreb Marina
inzenjerskogeoloskim istraZivanjima M 1:500
M604 Ostarije-Split predgrade. Usjek Licko Lesce- HZ Infrastruktura Navratil Drazen, Filipovi¢ 037/16
Perusi¢, broj 58/D, stac. km 86+700 — 86+950, desno. d.o.o., Zagreb Marina
Izvjestaj o inZenjerskogeoloskim istrazivanjima M 1:500
M604 Ostarije-Split predgrade. Usjek Licko LeSce- HZ Infrastruktura Navratil Drazen, Filipovi¢ 038/16
Perusi¢, broj 59/L, stac. km 86+700 — 86+950, lijevo. d.o.0.,, Zagreb Marina
Izvjestaj o inZzenjerskogeoloskim istrazivanjima M 1:500
Sanacija usjeka i zasjeka na dijelu Zeljezni¢ke mreze HZ Infrastruktura Pollak Davor 039/16_1
hrvatskih Zeljeznica. M604 Ostarije - Split Predgrade. d.o.0.,, Zagreb
Inzenjerskogeoloska istrazivanja za izvedbeni projekt u
mjerilu 1:500. Usjek broj 71 - desna strana (segment 2)
Sanacija usjeka i zasjeka na dijelu Zeljezni¢ke mreze HZ Infrastruktura Pollak Davor 039/16_2

hrvatskih Zeljeznica. M604 Ostarije - Split Predgrade.
Inzenjerskogeoloska istrazivanja za izvedbeni projekt u
mjerilu 1:500. Usjek broj 74 — desna strana

d.o.0., Zagreb

CROATIAN GEOLOGICAL

ANNUAL REPORT 2016



GODISNJE IZVJESCGE 2016.

Sanacija usjeka i zasjeka na dijelu Zeljeznicke mreze HZ Infrastruktura Pollak Davor 039/16_3
hrvatskih Zeljeznica. M604 Ostarije — Split Predgrade. d.o.0., Zagreb
InZenjerskogeoloska istrazivanja za izvedbeni projekt u
mjerilu 1:500. Usjek broj 79 - lijeva strana
Sanacija usjeka i zasjeka na dijelu Zeljeznicke mreze HZ Infrastruktura Pollak Davor 039/16_4
hrvatskih Zeljeznica. M604 Ostarije — Split Predgrade. d.o.0., Zagreb
InZenjerskogeoloska istrazivanja za izvedbeni projekt u
mjerilu 1:500. Usjek broj 84 - lijeva strana
Sanacija usjeka i zasjeka na dijelu zeljeznicke mreze HZ Infrastruktura Pollak Davor 039/16_5
hrvatskih Zeljeznica. M604 Ostarije — Split Predgrade. d.o.o0., Zagreb
Inzenjerskogeoloska istrazivanja za izvedbeni projekt u
mjerilu 1:500. Usjek broj 90 - lijeva strana
Spojna cesta Rav¢a — Drvenik. Imzenjerskogeolosko Hrvatske ceste d.o.o., Buljan Renato, Gulam 040/16
izvjeSce za trasu i objekte. Podloga za idejni projekt (M Zagreb Vlatko, Pollak Davor
1:5.000)
Geoloska i geotehnicka prospekcija Sljemenska cesta-  Grad Zagreb Podolszki Laszlo 042/16
dio: Autobusno stajaliste Runolist
Geoloska i geotehnicka prospekcija Sljemenska cesta-  Grad Zagreb Podolszki Laszlo 043/16
dio: Autobusna stajalista Sumarske jaslice
Geological, engineering geological, hydrogeological, Municipality of Miklin Zeljko, Avani¢ 044/16
geophisical and geomechanical survey. Research for Pristhina, Republic of Radovan, Halami¢ Josip,
"Program and project for landslides recovery in the Kosovo Urumovi¢ Kosta, Grizelj
settlement Arbérria in Prishtina (Republic of Kosovo)" Anita, Bakra¢ Koraljka
Ispitno izvje$ce za odredivanje izotopnog sastava vode  Geo Rudus Markovi¢ Tamara 045/16
Ocjena stanja podzemnih voda na podrucjima koja Hrvatske vode, Brki¢ Zeljka, Kuhta Mladen, 046/16
su u direktnoj vezi s povrsinskim vodama i kopnenim Zagreb Larva Ozren, Gottstein
ekosustavima ovisnim o podzemnim vodama Sanja, Briski Maja, Doli¢

Mario
Hidrogeoloski istrazni radovi i monitoring crpilidta Larva Ozren 047/16
Zapadno polje u Pozegi
Studija revizije lokacija uzgajalista. I[dentifikacijski broj ~ Ministarstvo Podolszki Laszlo, Frangen 048/16
CAPS2 - AGRI3 poljoprivrede, Zagreb Tihomir, Gulam Vlatko
Geoloska i geotehnicka prospekcija. Zelena magistrala  Grad Zagreb Podolszki Laszlo, Miklin 049/16
— dio: dionica od Ulice Rusis¢ak do Ulice Borcec Zeljko, Novosel Tomislav,

Arapov lvan
Geoloska i geotehnicka prospekcija. Dobrodolska cesta  Grad Zagreb Podolszki Laszlo, Miklin 050/16
- dio: Dionica od k. br. 29a do k. br. 36a Zeljko, Novosel Tomislayv,

Arapov Ivan
Prognoza tehnicko financijskih pokazatelja za 5 Opc¢ina Klostar Ivani¢  Miklin Zeljko, Podolszki 052/16
nestabilnih lokaliteta na podru¢ju opcine Klostar Ivanic¢ Laszlo, Buri¢ Hrvoje
Studija o mogucnosti pronalaZzenja geotermalne vode  Grad Vukovar Borovic¢ Stasa, Urumovic 054/16
za koristenje toplinske energije u gradu Vukovaru Kosta
Rudarsko-geolodka studija Varazdinske zupanije Il. Dedi¢ Zeljko, Kruk Boris, 055/16
Izdanje Kruk Ljiljana, Kovacevic¢-

Galovic Erli
Izvjestaj o hidrogeoloskim i inzenjerskogeoloskim Plinacro d.o.0., Zagreb Frangen Tihomir, Miklin 057/16a
istrazivackim radovima izdvojenih zona na trasi Zeljko, Terzi¢ Josip
plinovoda Dubrovnik-Prevlaka
Geoloska i geotehnicka prospekcija. Barutanski jarak Grad Zagreb Podolszki Laszlo, Miklin 056/16

- dio: Diomica od k.br. 122b do k.br. 140

Zeljko, Novosel Tomislay,
Arapov Ivan
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Centar za gospodarenje otpadom Splitsko-dalmatinske  Regionalni centar Kuhta Mladen 059/16
Zupanije na lokaciji Le¢evica. Dopuna EZO Cistog okolisa d.o.o.,
Split

Rudarsko-geoloska studija Krapinsko-zagorske zupanije. Kruk Boris, Dedi¢ Zeljko 060/16
Il izdanje
Analize na skeniraju¢em elektronskom mikroskopu IGH d.d., Zagreb llijani¢ Nikolina 064/16
(SEM-EDS) i rendgenskom difraktometru na prahu za
sitni uzorak kalcijevog karbonata (CaCO3)
Report Landslide susceptibility map of Croatia in scale  IPA projekt Podolszki Laszlo, Pollak 065/16
of 1:250.000 for Adriatic area Davor, Gulam Vlatko
Usjeci i zasjeci na M202 Zagreb GK-Rijeka. Specijalni HZ Infrastruktura Buljan Renato, Navratil 066/16_1
pregled usjeka. InZenjersko geoloski elaborat. Knjiga | d.o.o., Zagreb Drazen, Pollak Davor, Gulam

Vlatko, Novosel Tomislav
Usjeci i zasjeci na M202 Zagreb GK-Rijeka. Specijalni HZ Infrastruktura Buljan Renato, Navratil 066/16_2
pregled usjeka. Inzenjersko geoloski elaborat. Knjigall  d.o.o., Zagreb Drazen, Pollak Davor, Gulam

Vlatko, Novosel Tomislav
Gradevina: Usjeci i zasjeci na M602 Skrljevo-Bakar HZ Infrastruktura Gulam Vlatko, Novosel 066/16_3
Projekt: Specijalni pregled usjeka. InZzenjersko geoloski  d.o.o., Zagreb Tomislav
elaborat. Knjiga |
Gradevina: Usjeci i zasjeci na M502 Rijeka-Sapjane. HZ Infrastruktura Buljan Renato, Navratil 066/16_4
Projekt: Specijalni pregled usjeka. Inzenjersko geoloski  d.o.o., Zagreb Drazen, Pollak Davor, Gulam
elaborat. Knjiga | Vlatko, Podolszki Laszlo,

Bostjancic Iris
Usjeci i zasjeci na M604 Ostarije-Split predgrade. HZ Infrastruktura Buljan Renato, Navratil 066/16_5
Specijalni pregled usjeka. InZenjersko geoloski elaborat. d.o.o., Zagreb Drazen, Pollak Davor, Gulam
Knjiga | Vlatko, Novosel Tomislav,

Filipovi¢ Marina
Usjeci i zasjeci na M604 Ostarije-Split predgrade. HZ Infrastruktura Buljan Renato, Pollak Davor, 066/16_6
Specijalni pregled usjeka. InZenjersko geoloski elaborat. d.o.0., Zagreb Gulam Vlatko, Novosel
Knjiga Il Tomislav
Usjeci i zasjeci na M604 Ostarije-Split predgrade. HZ Infrastruktura Buljan Renato, Pollak Davor, 066/16_7
Specijalni pregled usjeka. InZzenjersko geoloski elaborat. d.o.o0., Zagreb Gulam Vlatko
Knjiga Ill
InZenjerskogeoloska istrazivanja na trasi plinovoda Plinacro d.o.0., Zagreb Miklin Zeljko, Kosovi¢ Ivan, 067/16
Durmanec-Lepoglava Frangen Tihomir
InZzenjerskogeoloska ispitivanja putem strukturnih Grad Zagreb Miklin Zeljko 068/16a
busotina za potrebe izrade inzenjerskogeoloske karte
Podsljemenske urbanizirane zone
Izvjestaj o hidrogeoloskim i inZenjerskogeoloskim Plinacro d.o.o., Zagreb Terzi¢ Josip, Frangen 069/16
istrazivackim radovima izdvojenih zona na trasi Tihomir, Miklin Zeljko
plinovoda od Vrgorackog polja do Dubrovnika
Hidrogeoloska i geofizi¢ka istrazivanja podrucja opéine  Opcina Vela Luka Terzi¢ Josip, Frangen 070/16
Vela Luka Tihomir, Borovi¢ Stasa,

Filipovi¢ Marina, Buric¢

Hrvoje
Hidrogeoloski i inzenjerskogeoloski elaborat resorta Point Split d.o.o. Terzi¢ Josip, Miklin Zeljko, 071/16
Vruja kod Piska Frangen Tihomir
Dodatne spoznaje o klizistu u ulici Cre3njevec. Grad Zagreb Miklin Zeljko, Podolszki 068/16b
InZzenjerskogeoloski i geotehnicki istrazni radovi Laszlo
Environmental flow assessment of Cetina River canyon, Stroj Andrej 073/16
downstream of Prancevic¢i dam
Report of XRPD analysis of Nigerian de sample Grizelj Anita 074/16
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Izvjestaj: Geoloski presjeci u eksploatacijskom polju Dedi¢ Zeljko 075/16
"Mikolinac-JL" kod PoZege
Report on laboratorian analysis of diatomaceous earth Halamic Josip, Galovi¢ Ines, 076/16
from Nigeria (Sample A+B) Grizelj Anita
Inzenjerskogeoloski istrazni radovi za potrebe izrade Geotehnicki studio Navratil Drazen, Frangen 077/16
projekta sanacije padine na cesti DC8\028 na podru¢ju  d.o.o., Zagreb Tihomir, Novosel Tomislav
Srda kod Dubrovnika
Promjena zaliha ugljika u tlu i izracun trendova ukupnog Miko SLobodan, Hasan 078/16
dusika i organskog ugljika u tlu te odnosa C:N Ozren, llijani¢ Nikolina,
Sparica Miko Martina

Analiza krutih uzoraka na prisutnost azbesta metodom  ANT d.o.0., Zagreb Ilijani¢ Nikolina 079/16
PLM i XRD (Brodogradiliste Viktor Lenac)
1. Krapinsko-zagorska Zupanija — hidrogeoloski i Larva Ozren 080/16

hidroloski monitoring na zapadnom dijelu lvanscice

s ciljem definiranja bilance i dinamike istjecanja

podzemne vode
2. Krapinsko-zagorska Zupanija — hidrogeoloski i Larva Ozren 081/16

geofizi¢ki istrazni radovi na podrucju lvanscice —

lokaliteti Belecgrad-Drenovec-Grtovec
Analiza uzoraka tla za projekt "Procjena moguénosti Ilijani¢ Nikolina 082/16
izrade pedotransfer funkcija za glinasta hidromorfna tla
u RH"
Elaborat o zonama sanitarne zastite — izvoriste Hum, Urumovi¢ Kosta, Stroj 084/16
Donje Oresje - preliminar Andrej, Borovi¢ Stasa
Promjena zaliha ugljika u tlu i izra¢un trendova ukupnog Hrvatska agencija Miko Slobodan, Hasan 085/16
dusika i organskog ugljika u tlu te ondosa C:N za okolis i prirodu, Ozren, Marjanovi¢ H.,

Zagreb Komesarovi¢ B, llijani¢ N.,
Sparica Miko M., Pumbir, A.

XRD analize s interpretacijom minerala glina za Udrugu Ilijani¢ Nikolina 086/16

"JASPIS SREBRNJAK"
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Iris BOSTJANCIC

Datum obrane disertacije: 9.12.2016.

Naslov disertacije: Razvoj sustava za procjenu ugrozenosti od
odrona duz Zeljeznickih pruga u karbonatnim stijenama u Re-
publici Hrvatskoj

Fakultet na kojem je obranjena disertacija: Rudarsko-geolosko-
naftni fakultet

Mentori: Dr. sc. Petar Hrzenjak (RGNF), Dr. sc. Davor Pollak (HGI-CGS)
Zavod na kojem je zaposlena: Zavod za hidrogeologiju i inZzenjer-
sku geologiju

Projekt na kojem je zaposlena: Osnovna inZenjerskogeoloska
karta Republike Hrvatske

Temelj istrazivanja predstavljaju odroni na kosinama, koji su kao
geoloski hazard znacajni uz ceste i Zeljeznicke pruge. Za proak-
tivno izdvajanje kosina koje predstavljaju prioritet za sanaciju
nuzna je standardizirana metoda. U tom smislu preuzeto je ne-
koliko verzija postojeceg Rockfall Hazard Rating System-a, s glav-
nim ciljem usmjerenim na njihovu prilagodbu kosinama izve-
denim uz Zeljezni¢ku prugu u karbonatnim stijenama Hrvatske.

Sustav se temelji na eksponencijalnom bodovanju inZenjer-
skogeoloskih i klimatskih znacajki te geometrijskih znacajki
kosine. Analizirano je 366 segmenata kosina prostorno smje-
$tenih u podrucju krskih Dinarida. Za svaki od 16 bodovnih
modela provedena je klasifikacija kosina prema ugrozenosti
prometnice od odrona. Najprikladniji bodovni model odabran
je na temelju rezultata verifikacije provedene s podacima o:
preliminarnoj procjeni, stabilnosti kosina definiranoj prema
Regionalnim jedinicama odrzavanja i tragovima odrona. Za
odabrani model provedene su statisticke analize linearne i lo-
gisticke regresije. One su omogucile odredivanje statisticki
znacajnih parametara procijenjene ugrozenosti od odrona,
kao i optimizaciju bodovnog modela.

Rockfalls, as a main subject of this
research, are a type of geological ha-
zard that is especially important
along roads and railways. In terms of
a proactive approach and separati-
on of prior slopes for remediation, a
standardised method is necessary.
Several versions of an existing Rock-
fall Hazard Rating System were ta-
ken with the aim of modifying the
slopes along railways in the carbonate rocks of Croatia.

The system is based on exponential scoring of the engineering ge-
ological and climatic characteristics as well as the geometric featu-
res of slopes. A total of 366 segments of slopes have been analysed.
They are spatially located in the Karst Dinarides of Croatia.

For each of 16 scoring models, slope classification according to
the rockfall threat was conducted. The most appropriate scoring
model was chosen based on the results of the verification carried
out with three sets of parameters: a preliminary rating, slope sta-
bility defined by the Regional Maintenance Administration and
traces of rockfall. For the selected model, statistical analysis of li-
near and logistic regression was performed. This enabled the de-
termination of the statistically significant parameters of the esti-
mated rockfall threat as well as optimisation of the scoring model.

Primjeri lokacija izdvojenih od strane Nadzornih sredista Hrvatskih Zeljeznica na kojima je provedena inzenjerskogeoloska prospekcija

Examples of the locations determined by the investor (Croatian Railways) at which engineering-geological prospection was carried out
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