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UVODNIK

Pri utemeljenju ,Geologijskog povjerenstva®™ prije
98 godina, preteCe danasnjeg Hrvatskoga geoloskog
instituta, 3. srpnja 1909. godine definirana je u ¢lanku
3 Naredbe broj lll. A. 2275 Kraljevske hrvatsko-slavon-
sko-dalmatinske zemaljske vlade, Odjela za unutarnje
poslove, tfemeljna djelatnost Instituta. Jedan od glavnih
zadataka Geologijskog povjerenstva definiran  je
kako slijedi: ,Zadatak geologijskog povjerenstva jeste:
proucavati montangeolozke, doticno agrogeolozke
prilike Hrvatske i Slavonije, a rezultate publicirati u ob-
liku odnosnih karata s odgovaraju¢im tekstom™. Taj za-
datak, odnosno temeljna djelatnost do danas nije izgu-
bila na znacenju, a poznavanje geoloske grade, koja
se prikazuje na detalinim geoloskim karfama razlicitin
mjerila i namjena, povec¢ava znanstveni potencijal,
odnosno prije svega doprinosi povecanju ekonomskog
potencijala jedne zemlje (odrziva eksploatacija mine-
ralnih sirovina, razumno koristenje rezervi pitkin voda,
uSteda pri izgradnji kapitalnih objekata i dr.).

Smatram da je od izuzetnog znacaja za R. Hrvatsku,
a i za nasu instituciju, $to je Program ,Geoloske karte
Republike Hrvatske", koji je predlozen 2006. godine, u
prosloj godini prihva¢en od strane Ministarstva znanosti,
obrazovanja i Sporta. Dana 3. srpnja 2007. godine pot-
pisan je i ugovor o izvodenju tog programa u sliedecih
5 godina. Financiranje radova na tfom programu izd-
vojeno je iz temelinog fonda Ministarstva znanosti,
obrazovanja i §porta za znanstvene projekte i vodi se
kao financiranje posebnih projekata. Program sadrzi
8 temeljnih projekata koji su predstavijeni Osnovnom
geoloskom kartom 1:50.000 i sedam tematskih karata.
Nadalje, vazno je napomenuti da je osim navedenih
temeljnih projekata od strane MZOS-a po&etkom 2007.
godine prihvaceno i financiranje 6 samostalnih znanst-
venih projekata, od kojih se tri izvode u okviru Programa
na Rudarsko-geolosko-naffnom fakultetu, jedan u okviru
Programa na Prirodoslovno-matematickom fakultetu, a
dva su samostalna projekta.

Osim foga, pocCetkom 2007. godine odobren je i
jedan znanstveno-istrazivacki projekt od strane Na-
cionalne zaklade za znanost, unutar kojeg se izvode
ciiana geoloska istrazivanja u podrucju Konavala u
Dubrovacko-neretvanskoj zupaniji.

INTRODUCTION

The principal activity of the Croatian Geological
Survey’s (CGS) predecessor, the Geological Com-
mission, was determined in article 3 of regulation Ill.
A. 2275 of the Department of Interior of the royal
Croatia-Slavonia-Dalmatia government on the 3rd
of July, 1909 - 98 years ago. It was also determined
that one of the main tasks of the Geological Com-
mission would be: “to study montangeological and
agrogeological aspects of Croatia and Slavonia
as well as to publish the results in related maps with
appropriate explanatory notes. ” This principal activ-
ity still has not lost its relevance as the understanad-
ing of the geological structure shown on detailed
geological maps of different scales and purposes
increases the country’s scientific potential as well as
contributes to the economic one (sustainable ex-
ploitation of mineral resources, reasonable usage
of potable water reserves, economical building of
objects etfc.).

The Geological Maps of Croatia program, pro-
posed in 2006, was accepted by The Ministry of Sci-
ence, Education and Sports (MZOS) in 2007. In my
opinion, this is of vital importance for our institution
as well as for Croatia. On 3rd of July 2007, a contract
on the execution of the project within the next five
years was signed. In terms of funding, the program’s
finances have been secured from the MZOS fund
and are considered to be a special program. The
program consists of eight basic projects represent-
ed by the Basic geological map 1:50,000 and seven
thematic maps. Furthermore, it is important fo note
that, besides the previously mentioned projects, the
MZOS also accepted the funding of six independent
scientific projects in the beginning of 2007. Three of
them are being executed within the Faculty of Min-
ing, Geology and Petroleum Engineering program,
one within the Faculty of Science program and the
remaining two are independent projects.

Another science-research project has been ac-
cepted by the National Foundation for Science,
Higher Education and Technological Development
of the Republic of Croatia in the beginning of 2007.
This program plans to conduct aimed geological
research of the Konavle area in the Dubrovnik-
Neretva County.
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Prinvac¢anjem navedenih temeljnih i posebnih pro-
jekata osiguran je kontinuitet geoloskih istrazivanja i iz-
rada geoloskih karata na podrucju R. Hrvatske, sto je
od velikog znacaja kako za privredu nase zemlje tako
i za nadu instituciju te za razvoj geoznanosti opc&enito.
Da bi rad na geoloskim kartama i stvaranju postojanih
i komplementarnih baza geoloskin podataka te finan-
ciranje temeljine djelatnosti HGI-a bilo u kontinuitetu,
bilo bi potrebno da od strane fijela drzavne uprave Pro-
gram ,Geoloske karte Republike Hrvatske™ u sliedecem
razdoblju bude prepoznat i prihvacen kao projekt od
strateSkog znacaja za Republiku Hrvatsku. U zemljo-
ma Europske unije projekti izrade detaljnih i tfematskih
geoloskih karata te formiranje nacionalnih baza geo-
podataka imaju visoki prioritet izvodenja u svakoj od
zemalja ¢lanica.

Od posebnog znacaja za nasu kucu je razvoj i imple-
menatcija jedinstvenog Geoloskog informacijskog sus-
tava (GEOLIS), koji se temelji na podatcima dobivenim
izradom temeljnih geoloskinh projekata. Standardizacija
i unos podataka u strukturirane baze unutar GEOLIS-a
¢e u narednom periodu imati prioritet u informatickoj
obradi geopodataka, a u svrhu stvaranja platforme za
povezivanje s ostalim geoloskim institucijama unutar Eu-
ropske unije.

Medunarodna aktivhost

Kao aktivan i punopravni Clan EuroGeoSurveys-a
nasa kuca je i tijekom 2007. godine nastavila aktivan
rad u svim tijelima te organizacije, a nasi znanstvenici
bili su ukljuceni u rad vise ekspertnin skupina i radnih
grupa.

Hrvatski geoloski institut slavi 2009. godine stotu obl-
jetnicu utemeljenja te je radi foga ravnatelj na Gener-
alnoj skupstini EGS-a, koja je odrzana u Ateni pocetkom
listopada 2007. godine, predlozio da nasa ku¢a bude
domacin odrzavanja Generalne skupstine EGS-a u
rujnu 2009. godine. Sastanak svih direktora Geoloskih
sluzbi, Clanica EGS-a, odrzao bi se u Zagrebu, a stru¢na
ekskurzija u trajanju od dva dana bila bi kroz Hrvatsko
Zagorje i Istru.

20. lipnja 2007. godine u Cazinu (Bosna i Herecegov-
ina) je izmedu Federalnog zavoda za geologiju Feder-
acije Bosne i Hercegovine i Hrvatskoga geoloskog in-
stituta (Hrvatske geoloske sluzbe) potpisan Sporazum o
suradnji na podrucju geoloskih znanosti.

www.hgi-cgs.hr

By accepting the previously mentioned basic and
special projects, a continuity of geological research
and production of geological maps in the Croatian
territory has been secured, which is of vital impor-
tance to our country’s economy as well as for our
institution and geosciences in general. In order fo
keep the continuity of geological mapping, stable
and complementary geological databases and of
funding CGS’s principal activity, the public adminis-
tration should, in the near future, recognize and ac-
cept the Geological maps of Croatia program as
a program of strategic importance. Other countries
in the European Union consider detailed and the-
matic geological maps and formation of national
geodatabases as projects of high priority.

Also, particularly important fo our insfitution is
the development and implementation of a unique
Geological Information System (GEOLIS) based on
the data acquired from basic geological projects.
Standardization and input of data into the GEOLIS
sfructured database will have a high priority in the
electronic processing of geological data with the
aim of creating a platform that could associate
us to other geological institutions in the European
Union.

International activity

As a full and active member of the EuroGeoSur-
veys (EGS), our institution has confinued its active
work during 2007 in all its departments, and our
scientists have been involved with several expert
groups and work groups.

In 2009, the Croatian Geological Survey is cele-
brating 100th anniversary of its foundation. For that
reason, the director of the CGS on the EGS General
Assembly held in Athens in November 2007 pro-
posed that our institution should be the host of the
General Assembly in September 2009. The meet-
ing of all EGS directors will be held in Zagreb, and
there will be a field trip to Hrvatsko Zagorje and Istria
which will last two days.

On the 20th of June 2007, the Federal Department
of Geology of the Federation of Bosnia and Herze-
govina and Croatian Geological Survey signed a
Memorandum of Cooperation in Geosciences in
Cazin (Bosnia and Herzegovina). This Memorandum
will ease the geological information flow and scien-
tist exchange.

£00C {10dsay [pnuuy
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Taj sporazum ¢e omoguditi laksi protok geoloskin
informacija i razmjenu znanstvenika izmedu nase i
susjedne drzave, s kojom nasa zemlja ima najduzu
kopnenu granicu. Temeljem tog sporazuma i spora-
zuma koji je potpisan s Geologische Bundesanstalt iz
BeCa 2006. godine, Hrvatski geoloski institut (Zagreb)
i Federalni zavod za geologiju (Sarajevo) organizirali
su sredinom srpnja 2007. godine struCnu ekskurziju
za kolege iz Austrje po Medvednici i slavonskim
planinama u Hrvatskoj i kroz sjevernu Bosnu, cen-
fralnu ofiolitni zonu i srednjobosansko Skriliavo gorje
u Bosni i Hercegovini.

Na podrucju geokemije, a na temelju potpisan-
ih sporazuma o zajednickoj suradnji s Geoloskim
zavodom Slovenije iz Ljubliane i Geologische
Bundesanstalt iz BeCa, 2007. godine su prijavljena
i prihvaéena dva bilateralna projekta izmedu
Hrvatskoga geoloskog instituta (Hrvatske geoloske
sluzbe) i Geoloskih sluzbi Slovenije i Austrije. Takoder,
na osnovi 2005. godine u Budimpesti potpisanog
sporazuma, prosle godine su u suradnji s Geoloskom
sluzbom Madarske prijavljena i prihva¢ena dva bi-
lateralna projekta. Jedan se odnosi na standardi-
zaciju litostratigrafskin  jedinica u pogranicénom
podrucju izmedu R. Hrvatske i R. Madarske, a drugi
na genetfske probleme prapornin sedimenata u
centralnom dijelu R. Madarske i istocnom dijelu R.
Hrvatske.

27. prosinca 2007. godine potpisan je Sporazum o
znanstveno-istrazivackoj suradnji izmmedu Univerzite-
ta Goce Delev u Stipu (Makedonija) i Hrvatskoga
geoloskog instituta (Hrvatske geoloske sluzbe) radi
uspostavljanja sto bolje suradnje izmedu nasih dviju
kuéa, a glede §to veceg doprinosa sagledavanju i
rieSavanju regionalnih geoloskih problema u jugo-
zapadnom dijelu Europe.

U ozujku 2007. odrzan je Seminar o modeliranju
toka podzemne vode - Okvirna direktiva o voda-
ma EU (INFRA 23804) na Plitvicama, koji je bio orgo-
niziran od strane Technical Assistance and Informao-
fion Exchange Instrument (TAIEX), DG Enlargment,
EU u suradniji s Hrvatskim geoloskim institutom.

On the basis of this memorandum and the one
signed with the Geological Survey of Austria in Vi-
enna in 2006, CGS and the Federal Department
of Geology from Saragjevo organized a field trip for
their Austrian colleagues to Medvednica Mt., Slavo-
nian mountains, North Bosnia, the central ophiolitic
zone, and the Middle Bosnian schist mountains in
July 2007.

In geochemistry, based on the freaties signed with
the Geological Survey of Slovenia in Ljubljana and
the Geological Survey of Austria in Vienna, two bilat-
eral projects between Croatian Geological Survey
and the Geological Surveys of Slovenia and Austria
were accepted in 2007. Based on a freaty signed
with the Hungarian Geological Survey in Budapest
in 2005, two bilateral projects have been registered
and accepted. One is referring to standardization
of lithostratigraphic units in the bordering area of
Croatia and Hungary, whereas the other deals with
genetic problems of loess sediments in Central Hun-
gary and Eastern Croatia.

Memorandum of scientific-research coopera-
tion was signed on 27th of December 2007 with the
Goce Delcev University in Stip (Macedonia) with
the purpose of improving the cooperation between
the two institutions and solving geological issues in
southwestern Europe.

Seminar on Groundwater modeling - Water
Framework Directive (INFRA 23804) was held in
March 2007 on Plitvice Lakes. It had been organized
by Technical Assistance and Information Exchange
Instrument (TAIEX), DG Enlargement, the EU and the
Croatian Geological Survey.
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Planirane aktivnosti u 2008. godini

Glavna aktivnost djelatnika nase ku¢e u narednoj
godini bit ¢e sustavan znanstveno-istrazivacki rad na
realizaciji projekata temeljne djelatnosti u okviru Pro-
grama ,Geoloske karte Republike Hrvatske®, §to znadi
njihovo izvodenje sukladno raspolozivim sredstvima i
prema planiranoj dinamici. Osim foga, fa istrazivanja
bit ¢e adekvatno popra¢ena obradom rezultata u GIS
tehnologijoma, §to znadi i njihovu geolosku standard-
izaciju. U idu¢oj godini bit ¢e zavrsen Geoloski infor-
macijski sustav (GEOLIS) i tijekom 2008. godine bit ¢e
potrebno njegovo testiranje radi otklanjanja nedostata-
ka i pustanja u probni rad.

Radi proslave stote obljetnice nase kuce u 2008. go-
dini predstoji vrlo slozena organizacija svih dogadanja
vezanih za taj znacajan jubilej. U sklopu foga planira se
i izdavanje monogrdfije Hrvatskoga geoloskog instituta,
u kojoj ¢e biti dokumentirana i opisana sva dogadanja
vazna za institut u protfeklih stotinu godina njegovog
djelovanja na podrucju geoznanosti.

Tijekomiduce godine potrebnojerazraditiidugorocnu
strategiju razvoja kojom bi se odredile glavne smjernice
razvoja znanstveno-istrazivacke djelatnosti, kao i djelat-
nosti vezane za Geolosku sluzbu.

www.hgi-cgs.hr

Planned activities for the year
2008

The main activity of our staff in the following year
will be a systematic scientific work to carry out the
Geological Map of Croatia project with available
means and planned dynamics. These research proj-
ects will be followed by processing of results with
GIS technologies, which also implies their geologi-
cal standardization. Geological Information System
(GEOLIS) will be completed in 2008, so testing for
shortfcomings and a trial period will be necessary.

Celebration of 100th anniversary of founda-
fion is preceeded by a process of organization of
all the related events. Publication of the Croatfian
Geological Survey Monograph is planned, and it
will document all the events in the past 100 years,
which have been crucial for our institution’s activi-
fies in geosciences.

A long-term strategy development is also planned
for next year, which will determine the main guide-
lines for the development of scientific-research ac-
fivities as well Geological Survey related activities.

Detalj s ekskurzije po Medvednici (prvi slijeva dr. sc. Mirko
Belak-HGI-Zagreb, dr. sc. Hazim Hrvatovi¢-FZGFBiH-
Sarajevo, dr. sc. Neven Miosi¢-FZGFBiH-Sarajevo, dr. sc.
Josip Halami¢-HGI-Zagreb i prof. dr. Hans-Peter Schonlaub-
GBA-Beg).

Field trip to Medvednica Mt. From the left, Dr. Mirko Belak
(CGS, Zagreb), Dr. Hazim Hrvatovi¢ (FDG, Sarajevo), Dr.
Neven Miosic¢ (FDG, Sarajevo), Dr. Josip Halami¢ (CGS,
Zagreb), and Prof. Dr. Hans-Peter Schénlaub (GBA, Vienna).
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HGI - CGS

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

Zavod za geologiju

Department of Geology

106 zaposlenika HGI-CGS
106 employees of HGI-CGS

ostali /others;
36 Dr.sc./Ph.D.; 26

Mr.sc./M.Sc.; 14
dipl.ing./B.Sc.;
30

Zavod za geologiju

Department of Geology
ostali /others; 9 Dr.sc/Ph.D.: 16
dipling./B.Sc.; Mr.sc./M.Sc.; 4

12

Zavod za hidrogeologiju i inzenjersku geologiju

Zavod za
mineralne sirovine
Department of
Mineral Resources

mil. kn.

30

Department of Hydrogeology and Engineering Geology

ostali /others; 8 Dr.sc./Ph.D.; 7

Mr.sc./M.Sc.; 3

dipl.ing./B.Sc.;
10

Zavod za mineralne sirovine
Department of Mineral Resources

ostali /others; 3 Dr.sc./Ph.D.; 2

Mr.sc./M.Sc.; 6

dipl.ing./B.Sc.;
5

* Podatci iz prosinca 2007.
* Data on December 2007.

www.hgi-cgs.hr

Knjiznica
Hrvatskoga geolo3kog instituta
Library
of the HGI-CGS

GeoloZka sluzba

Geological Survey

broj zaposlenika po Zavodima
number of employees per departments

ostali/others;
22 Zavod za
geologiju; 41
Zavod za Zavod za

hidrogeologiju i mineralne
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Zavop 22 GEOLOGIJU

Predstojnik Zavoda / Head of Department:

tel: (+385 1) 6160-710
fax: (+385 1) 6144-718
e-mail: ivan.hecimovic@hgi-cgs.hr

Glavna znanstvenoistrazivaCka djelatnost Zavoda
za geologiju je izrada geoloskih karata u podrucju
Republike Hrvatske, kako osnovnih tako i tematskih.
lzrada karata odnosno provedba istrazivanja ima za
cili upotpuniti spoznaje o geoloskoj gradi drzavnog
teritorija glede pronalazenja novih mineralnih resursa i
pitkih voda kao i optimalnog gospodarenja postojecim
prirodnim bogatstvima, ali i biti polaziste u racional-
noj upotrebi prostora s aspekta zastite i unapredenja
Covjekove okoline.

/nanstveni projekti:

Temeljina djelatnost Zavoda financirana je od strane
Ministarstva znanosti, obrazovanja i porta i o kroz glav-
ni projekt:

¢ Osnovna geoloska karta Republike Hrvatske
1:50.000 (Dr. sc. Marko Sparica);
te kroz projekte izrade tematskih karata:

¢ Osnovna geokemijska karta Republike Hrvatske
(Dr. sc. Josip Halamic);

e Strukturno-geomorfoloska karta Republike Hrvatske
1:100.000 (Dr. sc. lvan He¢imovic);

¢ Tektonska karta Republike Hrvatske 1:300.000 (Dr.
sc. Domagoj Jamicic).

Ministarstvo znanosti, obrazovanja i $porta osim
temeljnih projekata izrade geoloskih karata sudjeluje i
u financiranju znanstvenih istrazivanja koja se u Zavodu
izvode u okviru sliedecih projekata:

- Stratigrafska evolucija frijasa Hrvatske™ (Dr. sc. Tonci
Grgasovic),

- ,Holocenski sedimenti kao zapis promjena u okolisu
Jadranskih slievova™ (Dr. sc. Georg Koch),

- LStratigrafija naslaga krede u okviru geodinamike
jadranskog podrucja Hrvatske™ (Dr. sc. Tvrtko Korbar),

- .Mezozojske magmatske, plastne i piroklastiCne stijene
sjeverozapadne Hrvatske™ (Dr. sc. Damir Slovenec),

- .Mikrofosiine zajednice u karbonatnim naslagama
krskih Dinarida™ (Dr. sc. Ivo Veli€).

Dr. sc. lvan HECIMOVIC

The basic activity of the Department of Geology
is the construction of basic and thematic geologi-
cal maps on the territory of the Republic of Croatia.
This activity, together with related research, aims
to improve the knowledge of geological structure
of state territory for the sake of finding new mineral
resources and fresh water as well as optimal man-
agement of existing natural resources and rational
space usage from the environmental point of view.

Scientific projects:

The Ministry of Science, Education, and Sports of
the Republic of Croatia funds the basic activity of
the Department via the main project:

* The basic geological map of the Republic of
Croatia, scale 1:50,000 (Dr. Marko Sparicay),

together with other projects in the form of thematic
geological maps:

e The basic geochemical map of the Republic of
Croatia (Dr. Josip Halamic);

e The sfructural-geomorphological map of the
Republic of Croatia, scale 1:100,000 (Dr. Ivan
Hecimovic),

e The fectfonic map of the Republic of Croatia,
scale 1:300,000 (Dr. Domagoj Jamicic).

Beside the four basic projects concerned with
construction of geological maps, the Ministry of
Science, Education, and Sports also participates
in funding the scientific research work carried out
in the Department with reference fo the following
projects:

- Stratigraphic evolution of the Triassic in Croatia (Dr.
Tonéi Grgasovic),

- Holocene sediments as a record of changes in the
environment of Adriatic drainage basins (Dr. Georg
Koch),

- Stratigraphy and geodynamic context of Creta-

ceous deposits in the NE Adriatic region (Dr. Tvrtko
Korbar),

- Mesozoic igneous, mantle, and pyroclastic rocks
of NW Croatia. (Dr. Damir Slovenec),

- Microfossil assemblages in the carbonate sedi-
mentary rocks of the Karst Dinarides (Dr. Ivo Velic).
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Od 2007. godine u redlizaciji je i poseban projekt:
.Geoloska karta Konavala M 1:50.000, nuzna pret-
postavka odrzivog razvoja™ (dr. sc. Bozo Prtoljan), kojeg
financira Nacionalna zaklada za znanost i visoko obra-
zovanje RH i lokalna samouprava.

Primijenjena istrazivanja:

U Zavodu za geologiju primijenjena istrazivanja
se provode prvenstveno u onim djelatnostima u ko-
jima osnovu Cini geoloska karta. lzradujemo studije iz
naffnogeoloske problematike, geoloske podloge za
hidrogeoloske i inzenjerskogeoloske studije, te studije iz
domene zastite okolisa i prostornog planiranja.

U 2007. godini glavna aktivnost Zavoda je bila usmje-
rena na izradu geoloske karte sjevernog dijela grada
Zagreba. Geoloska karta je radena u sklopu izrade
.Inzenjerskogeoloske karte urbanizirane podsliemenske
zone™ u mjerilu 1:50.000 i prezentirana je u GIS formatu.

To je bila ishodisSna karta na kojoj su se temeljila
daljnja inZzenjerskogeoloska istrazivanja. Geoloska karta
je izradena primjenom litostratigrafske analize, a §to
je u suglasju s Uputama za izradu Osnovne geoloske
karte Republike Hrvatske 1:50.000. Izdvojeni geoloski
Clanovi, odnosno litostratigrafske jedinice, definirane
su na temelju litoloskih, genetskih, paleontoloskin i
mineraloskih znacajki. S obzirom na namjenu ove karte,
jedinice su podijeliene na jedinice nizeg reda - katove
i pakete naslaga unutar katova. Gdje je bilo moguce
izdvajani su i pojedini facijesi naslaga. Geoloskim kar-
firanjem, odnosno utvrdivanjem prostornog rasporeda
i medusobnih odnosa izdvojenih jedinica izradena je
geoloska karta. Uz kartu se prilaze legenda, geoloski
profili i tekstualni opis, koji se sastoji od opisa litografskih
jedinica i prikaza tektogeneze obradenog podrucja.

Geoloska karta sjevernog dijela
grada Zagreba.

Geological map of the northern part

of the fown of Zagreb.

The project “Geological Map of Konavle, scale
1:50,000 - a precondition for sustainable develop-
ment” (Dr. BoZo Prtolian) has also been started in
2007 financed by the National Foundation for Sci-
ence, Higher Education and Technological Devel-
opment of the Republic of Croatia and local com-
munity.

Applied researches:

Department of Geology primarily bases its research
on the geological map. Our studies cover petroleum-
geological issues, geological background for hydro-
geology, and engineering-geological studies as well as
environmental and spatial planning.

The main activity of the Department in 2007 was
aimed at the construction of the geological map of the
northern part of Zagreb. The map has been constructed
within the framework of the project “Engineering-geo-
logical map of the urban zone on the Medvednica Mt.
slopes, scale 1:50,000” and presented in GIS format.

The map is the background and the basis for further
engineering-geological researches. It is constructed by
lithostratigraphic analysis which is in agreement with the
Guidelines for the construction of Basic Geological Map
of the Republic of Croatia, scale 1:50,000. Recognized
geological members, i.e. lithostratigraphic units have
been defined based on lithological, genetic, paleonto-
logical, and mineralogical characteristics. Considering
the purpose of the map, the units are divided info units
of lower order - stages and packages within the stages.
Individual facies have been separated within sedimen-
tary successions where possible. The geological map
has been consfructed by geological mapping i.e. de-
termination of spatial distribution of separated units. It
is accompanied by a legend, geological profiles, and
a text description consisting of lithostratigraphic units’
description and the described area tectogenesis.
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Istrazivano podrucje izgraduju pretezito naslage
srednjeg miocena (baden, sarmat), kasnog miocena
(panon, pont), te naslage pleistocena.

Iz geoloske, a posebice iz inzenjerskogeoloske karte
jasno proiziazi da je tektogeneza izdvojenih naslaga iz-
ravno ufjecala na njihove inzenjerskogeoloske znacajke
kao i na ukupnost inZzenjerskogeoloskih odnosa.

Medunarodna suradnja:

Zavod za geologiju ukljucen je u medunarodne pro-
jekte koji se zasnivaju na bilateralnoj suradnji

(1) s Madarskom:

e “Korelacija prapor/palectlo sekvencija jugoistoCne

Transdanubije i istoCne Hrvatske® (dr. sc. Lidija
Galovic);
¢ “Uskladivanje i korelacija rezultata kartiranja

kvartarnin naslaga u dravskoj depresiji* (dr. sc. Ivan
Hecimovic);
(2) sa Slovenijom:

* “Teske kovine u daluvijalinim sedimentima rijeke
Drave" (dr. sc. Josip Halamic¢);
(3) i s Austrijom:

e “Okolisno-geokemijska istrazivanja rijecnih  sedi-
menata u podrucju rijeke Drave (Austrija, Slovenija,
Hrvatska) na temelju mineralosko-mikrokemijske fazne
analize - dopuna metode geokemijskog istrazivanja u
Hrvatskoj i Sloveniji* (dr. sc. Josip Halamic).

The area of research consists mostly of Middle
Miocene (Badenian, Sarmatian), Upper Miocene
(Pannonian, Pontian), and Pleistocene strata.

It can be easily seen from the engineering-geo-
logical map that tectogenesis of the separated
units directly influenced their engineering-geologi-
cal characteristics as well as the fotality of engi-
neering-geological relations.

International cooperation:

The Department of Geology participates in inter-
national projects based on a bilateral cooperation

(1) with Hungary:
« Correlation of loess/paleosoil sequences of the

southeastern Transdanubia and eastern Croatia
(Dr. Lidija Galovié);

« Coordination and correlation of the Quaternary
sediments in the mapping results of Drava depres-
sion (Dr. lvan Hec¢imovic);

(2) with Slovenia:

* Heavy metals in the alluvial sediments of river
Drava (Dr. Josip Halamic),

(3) and with Austria:

* Environmental geochemical Investigations of
stream sediments in the Drau/Drava region (Austria,
Slowenia, Croatia) by mineralogical and micro-
probe techniques - an additional methodological
appraoach to geochemical projects in Croatia
and Slovenia (Dr. Josip Halamic).

] O HRVATSKI GEOLOSKI INSTITUT « CROATIAN GEOLOGICAL SURVEY



Zavop za HIDROGEOLOGIJU | INZENJERSKU
GEOLOGIJU

Predstojnik Zavoda / Head of Department: Dr. sc. Zeljka BRKIC

tel: (+385 1) 6144-715
fax: (+385 1) 6144-713
e-mail: zeljka.brkic@hgi-cgs.hr

Zavod za hidrogeologiju i inzenjersku geologiju pro-
vodi §iroki spektar istrazivanja koja imaju za cilj §to
bolje gospodarenje podzemnim vodama, definiranje
inZzenjerskogeoloskih znacajki terena potrebnih za pro-
jektiranje i izgradnju vrlo zahtjevnih cesta u krdu, fe iz-
radu podloga za potrebe prostornog planiranja i zastite
okolisa.

Djelatnost istrazivaCa Zavoda u 2007. godini bila je
usmjerena na istrazivanja u okviru programa na projekti-
ma MZOS, te na ugovorenim projektima za neposredne
narucitelje. Istrazivaci Zavoda sudjeluju u izvedbi tri
znanstvena projekta koje financira MZOS:

1. Osnovna hidrogeoloska karta RH (voditelj pro-
jekta: Dr. sc. Ante Pavicic)

2. Osnovna inzenjerskogeolodka karta RH (voditelj
projekta: Dr. sc. Renato Buljan)

3. Geotermalna karta RH (voditelj projekta: Dr. sc.
Miron Kovacic)

Uloga Zavoda za hidrogeologiju i inzenjersku geolo-
giju je definiranje odgovargjucih znanstveno ute-
meljenin podataka o podzemnim vodama, njiho-
vom pojavijivanju i obnavljanju, §to izravno utjece
na koristenje i zastitu podzemnih voda, te izuCavanje
inzenjerskogeoloskin znacajki ferena Cije je poznavanje
nuzno za projektiranje i izgradnju razli€itih objekata.

Tijekom 2007. godine istrazivaci su sudjelovali na 20-
ak projekata ugovorenih s neposrednim naruciteljima.
Od hidrogeoloskin projekata najvise se radilo na
istrazivanjima za potrebe utvrdivanja zona sanitarne
zadtite izvorista vode za pice (podrucje Ivanicice, izvor
Ljuta u Konavlima, Pasino vrelo kod Hrvatske Kostajnice,
crpiliste Vratno kod Krizevaca, LiCka Jesenica). Resurs-
na osnova za pitku i termalnu vodu na podrucju
Medimurske Zupanije obuhvatila je analizu Sirokog spek-
fra podataka o hidrogeoloskim znacajkama vodonos-
nika i kakvoci podzemnih voda.

www.hgi-cgs.hr

The Department of Hydrogeology and Engineer-
ing Geology is doing a wide spectrum of research
with the aim of better groundwater management,
determining the engineering-geological character-
istics of terrains needed for designing and construc-
tion of difficult roads in the karst environment and
for creating foundations for spatial planning and
environment protection.

The activity of the Department’s researchers in
2007 has been mostly aimed at researches within
the MZOS projects as well as contracted projects for
indirect clients. Researchers from the Department
are currently participating in three projects funded
by the MZOS:

1. Basic Hydrogeological Map of the Republic
of Croatia (main researcher: Dr. Ante Pavicic)

2. Basic Engineering-Geological Map of the
Republic of Croatia (main researcher: Dr. Renato
Buljan)

3. Geothermal Map of the Republic of Croatia
(main researcher: Dr. Miron Kovacic)

The task of the Department is to define suitable
science-based groundwater data about its occur-
rence and purification which directly influences its
management and protection, as well as learning of
the engineering geology characteristics of the ter-
rain, knowledge crucial for designing and construc-
tion of different objects.

During 2007, the scientists have participated in
about twenty projects contracted with direct cli-
ents. In hydrogeological projects, most work has
been done on the determination of sanitary pro-
tection zones for drinking water sources (lvanscica
Mt. areq, Ljuta spring in Konavli, Pasino wells near
Hrvatska Kostajnica, Vratno well near Krizevci, Licka
Jesenica springs). The resource basis for drinking
and thermal water in the Medimurje County area
included a wide spectrum analysis of data about
the hydrogeological characteristics of aquifers and
the quality of groundwater.
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Hidrogeoloska istrazivanja na  Sirem  podrucju
buduceg crpilista regionalnog vodovoda isto¢ne Sla-
vonije nastavljena su i tjekom 2007. godine. Definiranje
hidrogeoloskin odnosa na navedenim podrucjima
zahtijevala su, osim uobiCajenog kartiranja, uspostavu
motrenja dinamike podzemnih voda, fizikalno-kemijskog
sastava podzemnih voda, te trasiranje toka podzemnih
voda. Uzorci podzemnih voda se analiziraju u hidroke-
mijskom laboratoriju Zavoda, a podatci obraduju suvre-
menim metodama.

Istraziva€i Zavoda sudjelovali su na inzenjersko-
geoloskim istrazivanjima za potrebe projektiranja
pristupnin cesti na kopnu i poluotoku PeljeScu prema
budu¢em mostu koji ¢e ih spajati, ceste Ravca-Drvenik
koja prolazi preko masiva Biokova, te dionice Ravca-
Ploce (sieverna varijanta) na autocesti Zagreb-Split-
Dubrovnik. Definiranje inzenjerskogeoloskin znacajki
podrucja kojim ¢e prolaziti ove vrlo zahtjevne promet-
nice, zahtijevalo je koristenje velikog broja geoloskih
metoda istrazivanja, koje su dopunjene podatcima
geofiziCkih istrazivanja, istraznih busenja i laboratorijskin
ispitivanja. Podatci su obradeni novijim racunalnim i
statistickim metodama, a dobiveni rezultati uvrsteni su
u prikladne klasifikacije stijenskin masa. Tijekom protekle
godine zapoceta su istrazivanja i na planiranoj trasi
ZeliezniCke pruge Zagreb-Rijeka, na kojoj je planirana
izvedba dugackih tfunela kroz masiv Kapele.

Na ugovorenim projektima za neposredne narucitelje
nasih usluga prikupliaju se brojni, Cesto vrlo skupi, a time
i nedostupni podatci, koji uvelike pomazu u nasem
znanstvenom radu. Rezultati znanstvenog rada prezen-
firaju se u Casopisima, na kongresima, te u magistarskim
radovima i doktorskim disertacijama. Na ovim projek-
tima ukljuceni su i miladi istrazivaci kako bi se educi-
rali i postupno osamostaljivali, te stimulirala njihova
kreativnosti s ciliem razvitka primijenjene geologije kao
znanstvene discipline. Unazad nekoliko godina Zavod
iz vlastitin financijskin sredstava ostvarenih na trziSnim
projektima ulaze znacajna sredstva u znanstveno na-
predovanje miadih istrazivaca. Geologija je opcéenito
znanstvena disciplina koja zahtijeva veliki angazman
na ferenu. Hidrogeologija i inzenjerska geologija, osim
uobiCajenog kartiranja, zahtijevaju i prikupljanje po-
dataka do kojih na mnogim podrucjima Hrvatske
nije moguce doéi bez uspostavijanja kontinuiranog
motrenja podzemnih voda i klimatoloskih elemenata
za §to je potrebna odgovarajuc¢a oprema. Zbog toga
se, na temelju osmislieninh dokforskin tema, nabavlja
suvremena terenska oprema koja omogucéava priku-
plianje ovakvih podataka bez svakodnevnog odlaska
na teren.

InZenjerskogeolosko kartiranje zasjeka ceste.
Engineering geological mapping of a roadcut.

Hydrogeological research on a wider area of the
future water well of the regional water supply line in
eastern Slavonia was continued during 2007. Defini-
tion of hydrogeological relations in the mentioned
areas needed, apart from the usual mapping, a
monitoring of groundwater dynamics, physical
and chemical composition of groundwater, and
groundwater tracing. Groundwater samples are
being analyzed in the Department’s hydrochemi-
cal laboratory and the data are being processed
using modern methods.

The Department’s researchers have been partici-
pating in engineering geological researches for the
purpose of designing roads like the ones accessing
the bridge that will in the near future connect the
land and the PeljeSac peninsula, the Ravca-Drvenik
road that passes through Biokovo and the Ravca-
Ploce section (the northern alternative) on the Za-
greb-Split-Dubrovnik highway. For the determina-
tion of engineering-geological characteristics of
the area of these roads, many geological research
methods were supplemented by geophysical re-
search data, exploratfory drilling, and laboratory
testing. The data has been processed by modern
computer and stafistical methods, and the results
have been included in appropriate rock mass clas-
sifications. During the year, the research on the
planned section of the Zagreb-Rijeka railway has
begun, since there are plans to construct tunnels
through the Kapela massif.

Many expensive and thus hard-fo-reach data that
are very helpful for our scientific work are gathered
on the contracted projects for direct clients on mar-
ket. Scientific results are presented in journals, during
conferences, and in master theses and dissertations.
Young researchers also participate in these projects
to get education, gradual emancipation, and cre-
ativity in applied geology. During the last couple
of years, the Department has been funding their
promotion from its own resources gained through
market projects. Geology is in general a discipline
that requires great engagement in the field. Hy-
drogeology and engineering geology, besides the
usual mappings, requires a collection of data that
is impossible to get without a continued groundwa-
ter monitoring and study of climatological elements
that, again, require suitable equipment. This is the
reason why the Department provides modern field
equipment based on doctoral theses necessary for
collection of these data without daily field trios.
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U sliedecih nekoliko godina Zavod za hidrogeologiju
i inZenjersku geologiju oCekuje bitna promjena sta-
rosne dobi istfrazivaca. Nasi cijenjeni stariji kolege od-
laze u zasluzene mirovine. Istovremeno se velika po-
zornost posvecuje obrazovanju i usavrsavanju miadih
istrazivaCa. Dva znanstvena novaka, koja su na pro-
jektu MZOS zaposlena od 1999. godine, u prvoj polovici
2007. godine obranila su doktorske disertacije.

UsavrSavanje mladih istrazivaCa provodi se i njihovim
sudjelovanjima na tecagjevima i kongresima koji se
odrzavaju u Hrvatskoj i inozemstvu. | sam Zavod nastoji
biti suorganizator nekih od njih. U ozujku 2007. godine
na Plitvicama je odrzan Seminar o modeliranju toka
podzemne vode - Okvirna direktiva o vodama EU (Sem-
inar on Groundwater Modelling - Water Framework Di-
rective (INFRA 23804)). Organiziran je od strane Techni-
cal Assistance Information Exchange instrument of the
European Commission (TAIEX) u suradnji sa Zavodom za
hidrogeologiju i inzenjersku geologiju. Na seminaru su
sudjelovali inozemni i hrvatski predavadi. Cilj seminara
je bio dati uvid u moguénosti i ograniCenja koristenja
modela toka podzemne vode u svrhu primjene Okvimne
direktive o vodama EU i pripreme Planova upravljanja
rije¢nim bazenima. Sudionici seminara su bili inzenjeri i
miladi znanstvenici iz razlicitih institucija i organizacija.

Koncem 2006. godine zavrsena je vecina
medunarodnih projekata na kojima su istrazivaci Zo-
voda za hidrogeologiju i inzenjersku geologiju u pro-
teklom tfrogodisSnjem razdoblju sudjelovali. Koncem
2007. godine zapoceta je priprema na prijavi projekta
u okviru FP7 programa na temu 6 - Okoli§ (ukljuCujuci
klimatske promjene). Koordinator cijelog projekta je
Poljski geoloski institut, a zanimanje za sudjelovanjem
na projektu pokazalo je 15-ak zemalja iz Europe. U ti-
jeku je i priprema projekta na temu Klimatskih promjena
u okviru INTERREG programa, a nastavljen je i rad na
projektu IAEA-TC (International Atomic Energy Agency
- Technical Cooperation) *Application of Isotope Tech-
niques to Investigate Water Resources in a Karstic Area”
Ciji je nositelj Medicinski fakultet Sveucilista u Rijeci.

Mijerenja hidrometrijskim krilom na Novljanskoj Zrnovnici i Pe¢ini.
Measurement with the propeller wing in Novijanska Zrnovnica and Pecina.

www.hgi-cgs.hr

In the next couple of years, the Hydrogeology and En-
gineering Geology Department expects some changes
in the average age of researchers. Our esteemed older
colleagues are refiring. At the same time, great atten-
tion has been devoted to education and ftraining of
young researchers, so there are two junior researchers
who have been working in an MZOS project since 1999
and have finished their doctoral theses in 2007.

Training of young researchers is also being conduct-
ed through their participation in seminars and confer-
ences in Croatia and abroad. The Department itself is
trying fo co-organize some of them as well. In March
2007, there was a Seminar on Groundwater Modeling
- Water Framework Directive (INFRA 23804) in Plitvice,
organized by the Technical Assistance Information Ex-
change instrument of the European Commission (TAIEX)
with help from our Department. The aim of the Seminar
was to give insight intfo the possibilities and limitations of
groundwater models with the purpose of applying the
EU Water Framework Directive and of preparing Plans
for the management of river basins. Lecturers were
from Croatia and abroad and the particioants were
engineers and young scientists from various institutions
and organizations.

By the end of 2006, most of the international projects
in which the Department’s researchers had been par-
ticioating during the last three years had been com-
pleted. Toward the end of 2007, preparations to apply
for a project within the FP7 program on the subject 6 -
Environment (including climate changes) started. Polish
Geological Institute is the project’s coordinator and 15
European countries have shown interest in participating
in the projects. There are also preparations for a project
about Climate changes within INTERREG program and
the work on the IAEA-TC (Infernational Atomic Energy
Agency - Technical Cooperation) “Application of Iso-
tope Techniques to investigate Water Resources in a
Karstic Area” project led by the Medical School of the
Rijeka University is continuing.
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Zavop 22 MINERALNE SIROVINE

Predstojnik Zavoda / Head of Department:

tel: (+385 1) 6160-745
fax: (+385 1) 6144-716
e-mail: slobodan.miko@hgi-cgs.hr

Zavod za mineralne sirovine provodi istrazivanja mine-
ralnih sirovina i geokemije okolisa na podrucju Repub-
like Hrvatske kroz projekte koje financiraju privredni sub-
jekti i drzavne institucije te kroz znanstvenoistrazivacki
program MZOS-a. U Zavodu za MS u istraZivanjima ak-
fivno sudjeluje 13 istrazivaca.

Istrazivaci Zavoda za mineralne sirovine sudjeluju u iz-
vedbi &etiri znanstvena projekta koje financira MZOS:

1. Karta mineralnih sirovina RH (Dr. sc. Zoran Peh);

2. Osnovna geokemijska karta RH (Dr. sc. Josip
Halamic);

3. Holocenski sedimenti kao zapis promjena u okolisu
jadranskih slievova (Dr. sc. Georg Koch);

4. Zastita okolisa pri eksploataciji nemetalnih mineral-
nih sirovina u krsu (Dr. sc. Darko Vrkljan).

Znanstvena djelatnost vezana za mineralne sirovine u
Zavodu MS ostvaruje se kroz izradu regionalne baze po-
dataka mineralnih sirovina i industrijskin minerala, te nji-
hove potencijalnosti (projekt MZOS-a Karta mineralnih
sirovina RH) u GIS okruzenju. Karta mineralnih sirovina
(KMS) i prognozna karta RH izraduje se za cijeli terito-
rij Republike Hrvatske i predstavijat ¢e prikaz resursnog
potencijala Republike. KMS se radi na topografskoj
osnovi M 1:100.000 i 1:200.000 (nove izmjere), a sadrzi
bazu podataka s vise od 4000 lezista i pojava mineral-
nih sirovina.

Karta mineralnih sirovina
i potencijalnosti mineralnih
sirovina Varazdinske Zupanije.

Map of mineral resources
and their potentiality
in the Varazdin County.

Karta mineralnih sirovina je viseslojna karta s
prikazima:

*  energetskih siroving;

¢ metalogenijom;

* nemetalima;

* mineralogenetskom regionalizacijom;

e prognozne karte i karte potencijalnosti.

Dr. sc. Slobodan MIKO

Department of Mineral Resources is conducting re-
search on mineral resources and geochemistry in the
Republic of Croatia’s territory with projects financed by
economic subjects, state institutions, and science re-
search program of the MZOS. Thirfeen researchers ac-
tively participate in the Department’s work on a daily
basis.

Some of them are participating in 4 scientific projects
funded by the MZOS:

1. Map of the mineral resources of the Republic of
Croatia (Dr. Zoran Peh);

2. Basic geochemical map of the Republic of Croatia
(Dr. Josip Halamic),

3. Holocene sediments as a record of change in
the Adriatic drainage system environment (Dr. Georg
Koch),

4. Protection of environment during exploitation of
nonmetallic mineral resources in the karst areas (Dr.
Darko Vrkijan).

Scientific activities associated with mineral resources
are being conducted through the construction of a GIS
regional database of mineral resources, industrial min-
erals, and their potentiality (the Map of mineral resourc-
es of Croatia project). The Map of mineral resources
(KMS) and forecast map of the Republic of Croatia are
being constructed for the entire Croatian territory and
will present a display of Croatia’s resource potential.
KMS is being constructed on a topographic basis scale
1:100,000 and 1:200,000 (new measures) and also con-
sists of a database with the occurrence of more than
4,000 mineral resources.

The Map of Mineral Resources has many layers
that represent:

*  energy resources,

e metalogeny;

e nonmetallic materials;

e mineralogenetic regionalization;

e forecast maps and potentiality maps.
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Istrazivanja minerainih sirovina usmjerena
suU na sirovine za cementnu industriju ka-
mene agregate, sljunak, pijesak, gline i gips
za potrebe gradevinske industrije, izgradnju
cesta i drugih kapitalnih objekata. Istrazivaci
Zavoda pronalaze i procjenjuju potencijal-
nost podrucja s izvorima kamenih agregata i dru-
gih mineralnih sirovina za gradevinsku industriju, te
izraduju elaborate o rezervama i studije utjecaja
eksploatacije mineralnih sirovina na okolis. Pri iz-
radi studija koriste se postojec¢i i novi terenski i
analiticki podatci obradeni pomocu najsuvre-
menije tehnologije koji omogucéuju njihovu ugradnju
u Zupanijske prostorne planove u svrhu izrade sustava
odrzivog upravljanja prirodnim resursima.

Druga podrucja djelovanja vezana za mineralne
sirovine su:

e Temelina istrazivanja u svrhu pronalaska novih
lezista mineralnih sirovina;

. lzrada elaborata o rezervama za eksploataciju
Sljunka, pijeska, gline i gipsa;

o Izrada studija utjecaja na okolis;
e Pracenje istraznih i eksploatacijskin busenja;
o lzrada topografskin karata eksploatacijskin polja;

¢ Sudjelovanje uradu komisija za ocjenu elaborata o
mineralnim sirovinama i studija utjecaja na okolis;

o Izrade studija i elaborata su multidisciplinarni rado-
vi koji Cesto ukljuCuju i vanjske suradnike iz drugih
djelatnosti, osobito pri izradi studija utjecaja eksp-
loatacije mineralnih sirovina na okolis.

Godisnje se u Zavodu MS izradi 10 do 15 studija i
elaborata o mineralnim sirovinama. Tijekom 2007. ost-
varena je suradnja s proizvodacima mineralnih sirovina
kroz studije i elaborate: s Nexe grupom vezano za ce-
mentnu sirovinu i ciglarske gline, s Dalmacijacementom
za cementnu sirovinu i s Wienerbergerom za ciglarsku
sirovinu. Za potrebe Zupanijskih prostomih planova
izradene su studije valorizacije mineralnih sirovina s
kartama potencijalnosti za Varazdinsku i Dubrovacko-
neretvansku Zupaniju. Navedene studije na temelju
prostorne analize u GIS-u omogucile su izradu nam-
jenskin (fematskih) karata potencijalnosti mineralnih
sirovina koje daju razlicite zone potencijalnosti min-
eralnih sirovina s obzirom na prostorno-planske uvjete
koristenja. Izraden je jedinstveni GIS model potencijal-
nosti agregata s pripadaju¢im bazama podataka za
prostor Dalmacije.

Kristali sekundarnog gipsa i
anhidrit iz leziSta Slane stine kod Sinja.

Secondary gypsum crystals and
anhydrite from the Slana Stina deposit near Sinj.

www.hgi-cgs.hr

Research of mineral resources is aimed
at resources needed for cement indus-
try, rock aggregates, gravel, sand, clays
and gyps for construction industry, and

construction of roads and oth-
er objects. The Department’s
researchers find and evaluate
the potential areas with rock
aggregate and other mineral
resources, construct papers
about the reserves and sources
as well as environment studies.
When doing a study, they use existing as well as new
field and analytical data processes with the help of
modern technologies that enable their incorpora-
tion into County’s spatial plans, thus building a sys-
tem of sustainable resource management.

Other system areas associated with resource
management are:

e  Basic research to locate the deposits of new
mineral resources;

e Writing studies and reports on the reserves for
exploitation of gravel, sand, clay, and gyps;

e Writing environmental studies;

e Monitforing of exploration and exploitation drill-
ings;

e  Creation of topographic maps of exploitation
field;

e  Parficipating in commissions that evaluate
studies and reports on mineral resources and
environmental studies;

e Studies and reports are multidisciplinary works
that offen include professionals from other
fields, especially when making a study about
the influence of mineral resources exploitation
on the environment,

Ten fto fiffeen studies on mineral resources are
done annually. During 2007, cooperation with raw
material suppliers has been established and those
are: Nexe Group (cement and brick clays), Dal-
maciacement (cement), and Wienerberger (brick
materials). County spatial plans demanded studies
on valuation of mineral resources with potentiality
maps of Varazdin and Dubrovnik-Neretva County.
The mentioned studies based on spatial GIS analysis
have enabled the creation of purpose (thematic)
maps of mineral resources potential, which pres-
ent different zones concerning spatial conditions. A
unique aggregate potentiality GIS model has been
made with appropriate databases for Dalmatia.

15

£00¢ {10dsay [onuuy



2007.

v -

Snje izvjesce

Godi

Tijekom 2007. provodila su se detaljna kartiranja na
Sirem prostoru oko staro-rimskog nalazista Caska na
Pagu u suradnji s arheolozima Hrvatskog restauratorsk-
og zavoda, te je geodetski snimljen starorimski vodovod
u Novdalji (Taljanova buza) koji predstavija jedinstveni
primjer tunelogradnje na ovom prostoru.

Rezultati istrazivanja mineralnih sirovina tijekom 2007.
prikazani su na nekoliko medunarodnih (Bugarska,
Estonija, Slovenija) i domacih skupova (SEM 2008, Zo-
greb).

Istrazivanja vezana za geokemiju okolisa usmjerena
su prema ponasanju i biodostupnosti pojedinih teskih
metala, elemenata u fragovima i nutrienata kao po-
sliedice promjena u ravnotezi prirodnih ekoloskih sus-
tfava. Posebna pozornost usmjerena je na pojedine
moguce izvore potencijalno toksi¢nih elementa kao §to
su industrijska sredista, termoelektrane, te utvrdivanja
razine koncentracija u pojedinim ekoloski zastic¢enim
prirodnim podrucjima na krskim terenima.

Geokemijska istrazivanja kroz analizu tla, vodotocninh
nanosa i jezerskih sedimenata igraju bithu ulogu
u istrazivanju Covjekova ufjecaja na okolis. Ova
istrazivanja usmjerena su na utvrdivanja koncentracija
i raspodjelu kemijskin elemenata ukljucujuci i potenci-
jalno toksicne elemente (As, Cu, Co, Cd, Cr, Hg, Mo, Ni,
Pb i Zn) pomocu geokemijskog kartiranja.

Radna digitalna karta potencijalnosti

AG i TK kamena Dalmacije izradena

na temelju OGK 1:100.000 i baze podataka
KMS-a kao GIS projekt.

A working digital map of AG and TK stone
potentiality in Dalmatia constructed on the
basis of the Basic geological map, scale
1: 100,000, and on the Mineral resources
map database as a GIS project.

During 2007, we have conducted detailed map-
pings of a wider area around a Roman seftlement
Caska in the island of Pag in cooperafion with
archeologists from the Croatian Conservation In-
stitute. The old Roman aqueduct in Novalja that
represents a unique way of funnel construction was
then geodetically logged.

Mineral resources research results in 2007 have
been presented at several conferences, both inter-
national (Bulgaria, Estonia, Slovenia) and domestic
(SEM 2008, Zagreb).

Geochemical research is aimed at demeanor
and bioavailability of certain heavy metals, trace
elements, and nutrients as a result of changes in the
environmental ecosystem balance. Special atten-
fion has been given to some potential sources of
toxic elements such as industrial sites and thermal
power plants and for determining the level of con-
centrations in certain ecologically protected sites in
the karst areas.

Geochemical research with soil, water, and
stfream and lake sediments analysis play an impor-
tant role in contributing to the knowledge of human
impact on the environment. This research is aimed
at the determination of concentratfion levels and
distribution of chemical elements including the po-
tentially toxic ones (As, Cu, Co, Cd, Cr, Hg, Mo, Ni,
Pb and Zn) with geochemical mapping.
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Zavod za mineralne sirovine obavlja sliede¢a geoke-
mijska istrazivanja:

o lzrada regionalne geokemijske baze podataka
za podrucje Dinarida i jadranskog pojasa u ob-
liku geokemijskog atlasa - monoelemetnih karata
distribucije (MZOS - Osnovna geokemijska karta
RH) za tla i sedimente po slievovima. Tijekom 2007
istrazivanja su obavljena u slievovima rijeka Zrman-
je i Krke;

. Analiza elemenata u fragovima i potencijalno
toksi¢nih elemenata u svim fipovima okolisnih ma-
terijala (stijene, tla, vode, vegetacija) pomocu
ICP-AES i AAS;

o lzrada sekvencijskih i drugih kemijskih ekstrakcijskin
analiza zbog procjene i predvidanja ponasanja
pojedinih elemenata u uvjetima izmijenjenog
okolisc;

o Matematicko statistiCka obrada podataka i izrada
geokemijskih karata;

* AndlitiCki laboratorij (ICP-AES i AAS spekiro-
skopija) ujedno je omogucio suradnju izvan polja
geoznanosti, npr. u istrazivanjima koja su vezana
uz stomatologiju (razne legure), arheologiju i an-
organsku kemiju, Sumarstvo i prac¢enje kakvoce
zraka i vode.

Geologija boksita - preno$enje znanja i iskustva na mlade istrazivace.

Bauxite geology — passing on knowledge and experience to younger scientists.

Geokemijska grupa orijentirana je na proucavanje
pripovrsinskih  procesa u krskom podrucju odnosno
pokrivaCa karbonatnih stijena. Procesi koji se istrazuju
su akumulacije teskih kovina kao posliedice kiselih kisa
u planinskim podrucjima Dinarida fe njihova mobilnost
u uvjetima infenzivhog zakiseljavanja tla. Kako procesi
froSenja igraju vaznu ulogu u redistribuciji pojedinih
elemenata istrazivanja zadnjin godina postaju kom-
pleksnija te obuhvaéaju istrazivanju procesa trosenja
na razlicitim podlogama, i u razlicitim hidroloskim uv-
jetima. Danasnja istrazivanja se provode u kontekstu
geomorfoloskih, klimatskih, antropogenih i geokemijskin
procesa vezanih za holocen na prostoru jadranskog i
planinskog krskog prostora, pa se stoga grupa u svojim
istrazivanjima sve vise povezuje s hidrolozima i hidroge-
olozima, palinolozima, arheolozima i mineralozima.

www.hgi-cgs.hr

Department of Mineral Resources is conducting
the following researches:

e  Constfruction of a regional geochemical do-
tabase for the area of the Dinarides and the
Adriatic zone in the form of a geochemical
atlas - monoelemental map (MZOS Basic geo-
chemical map of Croatia) of soil and sediment
distribution in basins; in 2007 the research has
been done in Zrmanja and Krka basins;

. Analysis of frace and potentially toxic elements
in all types of environmental materials (rocks,
soil, water, vegetation) ICP-AES and AAS;

¢ Sequential and other chemical extraction
analysis for evaluation and estimation of cer-
tain elements’ demeanor in a changed envi-
ronment;

o Mathematical and statistical analysis of data
and construction of geochemical maps;

* The analytical laboratory (ICP-AES and AAS
spectroscopy) has also enabled cooperation
outside geosciences i.e. research in dental
medicine (different alloys), archeology, inor-
ganic chemistry, forestry, and surveillance of
air and water quality.

The geochemistry group is concentrating on sur-
face processes in the karst area, more precisely the
carbonate rocks sheath. These processes are ac-
cumulation of heavy metals as a result of acid rain
in the mountainous area of the Dinarides and their
mobility under intense soil acidification conditions.
As weathering processes play an important role in
the redistribution of certain elements, the research
has become more complex over the years now in-
cluding weathering processes on different surfaces,
under different hydrological conditions.

Today the research is being conducted in the
context of geomorphological, climatic, anthropo-
genic, and geochemical processes associated with
the Holocene of the Adriatic and karst areas. This is
the reason why our staff has increased their coop-
eration with hydrologists, hydrogeologists, palynolo-
gists, archeologists, and mineralogists.
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Najvedi dio istrazivanja usmjeren je na istrazivanja
na razini slievova i na povezivanje procesa kemijskog i
fiziCkog trosenja s akumulacijom sedimenata i pojedinih
kemijskih elemenata, te interakciju kemizma mineralnih
Cestica i vode.

Dosadasnji pristup povezivanja ove geokemijske
grupe s istrazivacima iz drugih zavoda HGI i znanstvenih
polja omogucio je relativno visoku znanstvenu produk-
ciju grupe u proslosti.

Ovaj multidisciplinaran pristup istrazivanju provodi se
kroz nekoliko projekata, adioistrazivanja financiran je od
strane Hrvatskih voda. Covjekova djelatnost i klimatske
promjene/fluktuacije utjecu na vodene tokove, pronos
sedimenata i na promjene parametara u ekosustavima
rijecnih slievova, priobalnih i jezerskih podrucja. Jedan
od glavnih ¢imbenika kontrole distribucije i pronosa
sedimenta u Jadransko more je razvoj civilizacije i prom-
jena klime tijekom holocena (razdoblje od oko 12.000
godina prije sadasnjosti do danas) u slievovima rijeka
koje dreniraju krsko zalede istocne obale jadranskog
mora. Zapis antropogenih i klimatskih promjena aluvi-
jalnim, jezerskim i marinskim sedimentima ¢e omogucditi
utvrdivanje pozadinskih ili pred-antropogenih uvjeta
(vezanih kako za promjene u upotrebi zemljista tako i u
taloZenju potencijalno toksi¢nin elementa) na podrucju
jadranskih krskih slievova. Istrazivanje ¢e takoder utvrditi
granicne uvjete koji su akfivirali promjene i dati doprinos
poboljfanju odrzivom gospodarenju resursima u jadran-
skom krskom i priobbalnom prostoru.

Geokemijska istrazivanja izvan  znanstvenoistra-
Ziva&kih projekata MZOS-a provedena su u suradnji
s INA Naftaplinom na temi Geokemija evaporita vanj-
skih Dinarida, i s Hrvatskim vodama na temi Utjecaqj
promjene klime i koristenja zemiljista na razine Vranskog
jezera na Cresu.

Doniji i gornji sloj sivo-plavog lapora sredi$njeg dijela badenskih sedimenata.
|Izmedu njih nalaze se tankoslojeviti vapnenacki lapori i laporoviti vapnenci.

The main part of the research is aimed at the
level of basins and the connection of chemical and
physical weathering processes with the accumula-
tion of sediments and certain chemical elements as
well as interaction of mineral chemistry and water.

The attitude of cooperation of this geochemical
group with scientists from other departments in the
CGS as well as other disciplines has secured a high
scientific production of the group in history.

This multidisciplinary approach is being conduct-
ed through several projects, some of which are be-
ing funded by Croatian Waters. Man’s activity and
climatic changes are influencing water streams,
sediment distribution and river, coastal and lake
ecosystem parameters. One of the main factors of
sediment distribution in the Adriatic is the develop-
ment of civilization and the climatic changes that
happened during the Holocene (some 12,000 years
ago) in the basins of rivers that drain the karst hin-
terland of the eastern Adriatic coast. The record
of anthropogenic and climatic changes in the al-
luvial, lake and marine sediments will enable deter-
mination of background and pre-anthropogenic
conditions (linked to changes in the land manage-
ment as well as sedimentation of potentially toxic
elements) in the Adriatic karst basins. The research
will also define boundary conditions, which initiated
these changes, and contribufte to a better sustain-
able resource management in the Adriatic karst
and coastal area.

Geochemical research, besides the MZOS sci-
ence projects, include Geochemistry of evaporates
of outer Dinarides in cooperation with INA Naftaplin,
and Influence of climate changes and land man-
agement on the levels of Vransko Lake on the islkand
of Cres in cooperation with Croatian Waters.

Iznad gornjeg ,plavog* sloja konkordantno se nastavljaju kalkareniti (sivo-zuto) i litotamnijski vapnenci (bijelo).

Nasicecement leziSte ,Bukova glava“.

Upper and lower layer of middle part of Badenian gray-blue marl and thin-bedded calcitic marls and marly limestone in between.
Above the upper “blue” layer in concordance follow calcarenites (gray-yellow) and Lithotamnion-limestone (white).

Bukova Glava Nasicecement deposits.
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GEOLOSKA SLUZBA

Voditelj sluzbe / Head of the survey: Dr. sc. Josip HALAMIC

tel: (+385 1) 6160-749
fax: (+385 1) 6144-718
e-mail: josip.halamic@hgi-cgs.hr

Radi rastu¢ih potreba naseg drustva za geoloskim
podatcima u digitalnom obliku i organizacijom po-
dataka u elektronicke baze te radi ulaska Republike
Hrvatske u Europsku uniju, s Cime je vezana i standarad-
izacija elektronic¢kih podataka na europskoj razini (pro-
jekt INSPIRE), tijekom 2006. godine pridlo se izradi jedinst-
venog Geoloskog informacijskog sustava (GEOLIS) koji
bi zadovoljio potrebe Hrvatskoga geoloskog instituta, 1j.
omogucio pofporu u istrazivanju i projektiranju unutar
kuce (oplemenjivanje podataka), a ujedno omogucio
i prikupljanje svih geoinformacija na razini Republike
Hrvatske u Hrvatskoj geoloskoj sluzbi. Na takav nacin
¢e se omogucditi pristup uredenim geopodatcima svim
zainteresiranim subjekfima na svim razinama drzavne
uprave, priviede i znanosti. Tijekom 2007. godine
uspjesno je zavrsena |. faza izrade tog
sustava, a nakon testiranja pristupilo se
krajem godine izradill. faze tog sustava.

Sustav ¢e biti dovrsen 2008. godine kad
¢e biti i pusten u probni rad.

Na medunarodnom planu u 2007.
godini, u okviru Programa eContent-

Plus, nasa Geoloska sluzba sudjelovala

je zajedno s Geoloskim sluzoama Europe u natjecaju
za redlizaciju projekta OneGeology - Europe, koji je
zamislien kao nadgradnja globalnog projekta OneGe-
ology (www.onegeology.org). Nas Institut je bio jedina
organizacija izvan Europske Unije koja je sudjelovala u
natjecaju. Projekt je pozitivno ocijenjen i odobren za re-
alizaciju. Premda je Institut prinva¢en kao ravnopravni
partner, zbog administrativnog nesuglasja izmedu EU i
RH on nec¢e dobiti finacijsku potporu. Institutu je stoga
preostalo da u skladu s raspolozivim viastitim sredstvima
sudjeluje u europskom i globalnom projektu OneGeolo-
gy. kojemje glavnicilj ,ucCinitimrezno-dostupnim najbolje
moguce geoloske podatke u mijerilu 1:1.000.000, kao
doprinos svjetskih geoloskih sluzbi Medunarodnoj godini
planeta Zemlje.™

www.hgi-cgs.hr

Last year witnessed the construction of a unique
Geological Information System (GEOLIS) that would
satisfy CGS’s needs, enable researching, designing
and gathering of all the geological information in
the Republic of Croatia by Croatian Geological
Survey. The reason for the development of such a
system lays in an increasing need for geological in-
formation in digital form and the need to organize
data into electronic databases as well. Yet another
reason is Croatia’s future admission into the EU asso-
ciated with the standardization of electronic data
according to EU standards (INSPIRE project). This is
going to enable access to formatted geological
dafa to all interested subjects on all state, econom-
ic., and scientific levels. We have finished stage | and

after testing, started stage Il at
the end of 2007. The system will
be completed and will be in
experimental use in 2008.

Our Geological Survey has,
within the international eCon-
tentPlus program, applied fo-
gether with other European

Geological Surveys for a project OneGeology - Eu-
rope, supplement to the global project OneGeol-
ogy (www.onegeology.org). Our Institute was the
only organization outside the European Union which
applied. The project was positively evaluated and
accepted for implementation. Although the CGS
was accepted as a partner by OneGeology-Europe
consortium, we are not going fo get financial sup-
port since the Croatian Government did not assign
a bilateral agreement with any European partner-
country. However, the CGS will continue to support
both, european and global OneGeology project in
accordance with its own resources. OneGeology
has been defined as a project whose main purpose
is to: "Make web-accessible the best available geo-
logical map data worldwide at a scale of about 1.1
million, as a geological survey contribution to the
International Year of Planet Earth.”

19

£00¢ {10dsay [onuuy



2007.

v -

Snje izvjesce

Godi

Do sada se za sudjelovanje u tom projektu prijavilo 79
zemalja svijeta i znaCajne medunarodne organizacije
kao EuroGeoSurveys (EGS), UNESCO, International
Union of Geological Sciences (IUGS), International Year
of Planet Earth (IYPE) i mnoge druge. Kod tog projekta
radi se o nagjopseznijem geoloskom harmoniziranom
poslu digitalne standardizacije geoloskih karata i geo-
podataka bez obzira na administrativne granice u Eu-
ropi i svijetu.

U jesen 2007. godine je od strane Geochemistry Ex-
pert Group, radne grupe EuroGeoSurveys-a, pokrenut
pan-Europski  projekt geokemijskog kartiranja poljo-
privrednih tala i padnjaka. Znanstvenici HGI-a &e u su-
radnji sa znanstvenicima s Agronomskog fakulteta u
Zagrebu aktivno sudjelovati u provedbi tog projekta.

U svrhu izrade Geokemijskog atlasa Europe pitkin i
mineralnih voda, tijekom jeseni 2007. godine prikupljeni
su uzorci voda koji su upuceni na analizu u kemijski labo-
ratorij u Geologische Bundesanstalt fur Wissenschaft
und Rohstoffe u Berlinu. Kemijske analize i interpretacija
dobivenih andlitickih podataka uslijedit ¢e do kraja
2008. godine, a tiskanje atlasa ocekuje se u 2009. go-
dini.

Up to now, 79 countries and important interna-
tional organizations such as EuroGeoSurveys (EGS),
UNESCO, International Union of Geological Scienc-
es (IUGS), International Year of Planet Earth (IYPE),
and many others have applied. This project deals
with the most comprehensive geological harmo-
nized digital standardization of geological maps
and dafa without regarding Europe or world ad-
ministrative borders.

Geochemistry Expert Group, a working group of
EuroGeoSurveys, starfed a pan-European project
of geochemical mapping of agricultural soils and
graizing lands in the autumn of 2007. The scientists
from Croatian Geological Survey together with sci-
entists from the Faculty of Agriculture in Zagreb will
actively participate in this project.

Water samples for the Geochemical Atlas of Euro-
pean potable and mineral waters were taken dur-
ing the autumn of 2007 and sent for analysis fo a
chemical laboratory of Geologische Bundesanstalt
fur Wissenschaft und Rohstoffe in Berlin. Chemical
analyses and data interpretation is expected by
the end of 2008, and publication of the Atlas will
follow in 2009.
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KNJIZNICA HRVATSKOGA GEOLOSKOG INSTITUTA

Voditeljica knjiznice / Head of the Library:

tel: (+385 1) 6160-786
fax: (+385 1) 6144-718
e-mail: alisa.martek@hgi-cgs.hr

Knjiznica Hrvatskoga geoloskog instituta 2007. godine
je provelareviziju knjiznicnog fonda kako bi se ustanovilo
pravo stanje grade koju knjiznica posjeduje. Zapocele
su i pripreme za rad na bibliografiji zaposlenika koju in-
stitut planira izdati povodom proslave 100. godisnjice
Hrvatskoga geoloskog instituta 2009. U knjiznici je zo-
poslena nova djelatnica, tako da su sada radni zadat-
ci bolje i uspjesnije podijelieni. Kao i svake godine do
sada, knjiznica je omogucavala pristup raznim bazama
podataka koje su korisnicima neophodne za istrazivacki
rad. Doduse, za razliku od prijasnjih godina, ove godine
nismo imali pristup bazi podataka Wiley. Mozemo se
pohvaliti probnim pristupom bazi GeoScience World, a
buducéi da je odaziv korisnika bio vrlo pozitivan, nad-
amo se da ¢emo sliedece godine imati puni pristup.
Uvodenje novog knjiznicnog softvera Voyager nije se
ostvarilo, pa smo krenuli u pripreme za uvodenje pro-
gramskog paketa Kitlib koji, Cini se, vise odgovara
potrebama ove knjiznice.

Mr. sc. Alisa MARTEK

In 2007, a revision of the library collection was
done in the Croatian Geological Survey library in
order fo determine the frue state of the library col-
lection. Preparations for the Bibliography of the
institute employees have begun, and the celebra-
tion of 100 years of the Croatian Geological Institute
has been planned to take place in 2009. The library
also got a new employee, so the tasks are better
and more successfully divided. As in the past, the
library enabled access to databases crucial to us-
ers’ research. Unfortunately, we did not have ac-
cess to Wiley database. We did have frial access to
GeoScience World, and given the very positive re-
sponse of our users, we hope that next year we will
have full access. Infroduction of the new library soft-
ware Voyager was not realized, but we started the
preparations for the implementation of the library
software KitLib, more suitable for our library needs.

£00¢ {10dsay [onuuy

ELEKTRONICKI CASOPISI | BAZE PODATAKA KOJIMA KNJIZNICA OMOGUCUJE PRISTUP
ELECTRONIC JOURNALS AND DATA BASES WHICH ACCESS IS ENABLED BY THE LIBRARY

SCIENCE DIRECT (http://www.sciencedirect.com)

SPRINGER LINK (hitp://www.springerlink.com)

WILEY INTERSCIENCE (http://wwwa3.interscience.wiley.com/)
BLACKWELL SYNERGY (http://www.blackwell-synergy.com/)
CAMBRIDGE UNIVERSITY PRESS (http://journals.cambridge.org/)
OXFORD UNIVERSITY PRESS (http://www.oxfordjournals.org/ )
SCOPUS (http://www.scopus.com/)

EBSCO baze podataka (http://search.epnet.com)

OViDove BAZE PODATAKA (http://gateway.ovid.com/autologin.htmil)
WEB OF SCIENCE (http://wos.irb.hr/)

ENGINEERING VILLAGE 2 (hitp://www.engineeringvillage.com/)
SCIRUS (http://www.scirus.com)
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GEOLOGIA CROATICA

Geologia Croatica je znanstveni Casopis Hrvat-
skoga geoloskog instituta i Hrvatskoga geoloskog
drustva koji se bavi svim aspektima geoznanosti.
Clanci koji prolaze medunarodnu recenziju izdaju
se dvaput godiSnje na engleskom jeziku. Urednici su
dr. sc. Ivo Veli¢ i dr. sc. Igor Viahovi€. Za vise infor-
macija molimo obratite se tajnici Casopisa mr. sc.
Alisi Martek (tel. 01/6160786) ili elektroniCkom pos-
tom alisa.martek@hgi-cgs.hr te na mreznoj stranici
casopisa: www.geologia-croatica.hr

Geologia Croatica is the scientific journal of the
Croatian Geological Survey, and the Croatian
Geological Society which is devoted to all aspects
of geosciences. Its articles have international re-
view and are published twice a year in English. The
editfors are Dr. Ivo Veli¢ and Dr. Igor Viahovi¢. More
information can be had from the secretary of the
journal Alisa Martek, MLIS on tel. 01/6160786 or on
e-mail alisa.martek@hgi-cgs.hr or at the web site of
the magazine: www.geologia-croatica.hr

Prikaz publikacija izdanih u HGI-CGS
Presentation of the publications published in HGI-CGS:

Vise informacija kod voditeljice knjiznice / More information at the library

Tvrtko Korbar & Josip Terzi¢
Godisnje izvjiesce 2006.

Annual report 2006

ISBN 978-953-6907-16-8

Tonéi Grgasovi¢ & Igor Viahovi¢

9. medunarodni simpozij o fosilnim algama
9 International Symposium on Fossil Algae
Field Trip Guidebook and Abstract

ISBN 978-953-6907-15-1
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GEOLOSKE KARTE POSEBNI PROJEKTI MZOS RH

GEOLOGICAL MAPS SPECIAL PROJECTS
FUNDED BY THE MINISTRY OF SCIENCE,EDUCATION.,
AND SPORTS OF THE REPUBLIC OF CROATIA

Osnovna geoloska karta Republike Hrvatske 1:50.000
Basic geological map of the Republic of Croatial:50,000

Glavni istraziva&/Main researcher: Dr. sc. Marko SPARICA (marko.sparica@hgi-cgs.hr)

S obzirom na diferenciranu i u nekima prostorima
vrlo slozenu geolosku problematiku drzavnog terito-
rija Republike Hrvatske, istrazivanja na ovom projektu
se izvode u kontinuitetu na prethodna istrazivanja te
prema prinva¢enom koncepcijskom i metodoloskom
pristupu i u skladu s godiSnjim programom radova za
2007. godinu. Radovi su stoga na temelju geoloskih
specificnosti podijeljeni na zadatke i podzadatke u skla-
du s postojecom podijelom listova topografskin karata
RH u mjerilu 1:50.000.

U okviru projekta Osnovna geoloska karta R. Hrvatske
istrazivanja se izvode na vise zadataka i podzadataka:

a) Mezozojski karbonati zapadne Istre (voditelj dr. sc.
Dubravko Mati¢ec),

b) Ciéarija (voditelj mr. sc. Damir Palenik),

c) FIi§ Istre (voditelj dr. sc. Marko Sparica),

d) Kvarnerski otoci (voditelj dipl. ing. Ladislav Fucek),
e) Slavonija (voditeljica dr. sc. Lidija Galovi¢),

f) Medvednica i Zumberak (voditelj dr. sc. Ivan
Hecimovic).

Mezozojski karbonati zapadne Istre

Temeljni cilj istrazivanja u okviru ovog podzadatka u
2007. godini bio je nastavak radova na izradi litostrati-
grafske karte Republike Hrvatske. To podrazumijeva
geolosko kartiranje podrucja sjeverno od Limske drage
za kojeg su prethodnih godina definirane litostratigraf-
ske jedinice. Ujedno, bio je planiran nastavak snimanja
geoloskog stupa kroz naslage cenomanske starosti
kako bi se definirale litostratigrafske jedinice koje e se
kartirati u sliedec¢em razdoblju. Isto tako, predvidenaje i
daljnja strukturna obrada obalnog dijela zapadne Istre,
kao nastavak istrazivanja recentnog strukturnog sklopa
Istre i njezine tektogeneze. Planirana je i reambulacija
odredenih dijelova terena koji su se fijekom proteklin
godina pokazali kao nepotpuno definirani i koje je tre-
balo uklopiti u logic¢nu cjelinu karte.

U predmetnom razdoblju u potpunosti su obavljeni
pripremni radovi i dio terenskih radova koji se odnosi na
geolosko kartiranje. U 110 radnih dana (4 istrazivaca i je-
dan znanstveni novak) obavljeno je geolosko kartiranje
120 km? terena izmedu Poreca i Visnjana. Karfirane su
litostratigrafske jedinice u starosnom rasponu od valen-
disa do cenomana.

www.hgi-cgs.hr

Considering a differentiated and in some places very
complex geological aspects of Croatia’s state territory,
the research on this project have been conducted in
continuity with the previous ones and according to an
accepted concept and methodological approach in
concordance with the annual plan. The work within the
project is thus grouped info tasks and sub-tasks accord-
ing to geological characteristics, and based on the
existing sheets of fopographic maps of Croatia, scale
1:50,000.

Within the Basic Geological Map of Croatia project,
there are several tasks and sub-tasks:

a) Mesozoic carbonates of western Istria (leader Dr.
Dubravko Maticec),

b) Ciéarija Mt. (leader M. Sc. Damir Palenik),

©) Flysch of Istria (leader Dr. Marko Sparica),

d) Kvarner islands (leader Ladislav Fucek, eng.).
e) Slavonia (leader Dr. Lidija Galovic),

f Medvednica Mt. and Zumberak Mt. (leader Dr. Ivan
Hecimovic).
Mesozoic carbonates of western Istria

The main goal of the research within this sub-task
in 2007 has been to continue the construction of the
Lithostratigraphic Map of the Republic of Croatia. This
includes geological mapping of the area north of the
Limska Draga from which the lithostratigraphic units
were defined couple of years ago. At the same time,
logging and sampling of the geological column through
Cenomanian strata is continued in order to define
lithostratigraphic units that are going to be mapped in
the future. A further structural processing of the coastal
area of western Istria is also planned, as a continuation
of the research on tectonic structure of Istria and its tec-
togenesis. We have also planned to re-investigate cer-
tain areas that were inadequately geologically defined
during previous investigations.

The preparation work and part of the field work re-
ferring fo geological mapping are completed. In 110
working days, 4 researchers and 1 junior researcher
managed to geologically map 120 km? of area be-
tween Porec¢ and Visnjan. The lithostratigraphic units
that have been mapped are in range from Valangin-
ian tfo Cenomanian.
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Ciéarija

Zavrseno je geolosko kartiranje jugoistocnog dijela
terena (Cicarije) ukupne povrsine oko 120 km?,
Fli$ Istre

Programom radovaza 2007. godinu bilo je predvideno
geolosko kartiranje podrugja Cepic¢kog polja na povrsini
od 120 km? i stratimetrijskog snimanja geloskih stupova
kod Labina i Rase.

/bog objektivnih razloga programirana ferenska
istrazivanja nisu izvrsena vec su radovi najvecim dijelom
usmjereni na kabinetske radove u Institutu: pripremni
radovi predvideni programom, edukacija novog asis-
tenta, informatizacija podataka i pisanje znanstvenih

Clanaka.
Kvarnerski otoci

Temeljni cilj istrazivanja iz programa radova za 2007.
godinu bio je obaviti nerealizirane radove iz 1. faze
(2006. godine), obaviti terenska istrazivanja na dva lis-
ta, specijalistiCki obraditi tipske lokalitete izdvojenih lito-
stratigrafskin jedinica na sjevernom dijelu otoka Cresa,
kabinetski obraditi prikupliene podatke i finalizirati list
Rijeka-4. Na listu Rab-1 planirano je geolosko kartiranje
46 km? JZ dijela otoka Krka i oko 40 km? SZ dijela otoka
Raba.

Terenska istrazivanja na rtu Kalifront, otok Rab.
Fieldwork on the Cape Kalifront, the island of Rab.

Slavonija (listovi Pozega 3 i 4)

Na temelju dosadasnjin terenskin radova proiziazi
da se na terenu predvidenom za geolosko kartiranje
mogu izdvaijiti fri morfogenetske jedinice: blago valo-
vito podrucje s izrazitim utjecajem tokova juznog dijela
Dilj gore, starije poplavno podrucje Save, mlade i re-
centno poplavno podrucje Save.

Kvartarne naslage Medvedni¢kog i Samoborsko-
Zumberaékog prigorja

lzvedeno je litolosko i stratigrafsko definiranje pleis-
tocenskih naslaga na listu Ivani¢ Grad-1, te njihova
korelacija s pleistocenskim naslagama Samoborsko-
zumberackog prigorja.

Prikuplieni uzorci za paleontoloske, sedimentoloske
i kemijske analize predani su na laboratorijsku obradu
koja je u tijeku. Prikuplieno je priblizno 40% uzoraka
predvidenih za laboratorijske analize.

Ciéarija
The geological mapping of the southeastern part of

the Ci¢arija Mountain, about 120 km? has been com-
pleted.

Flysch of Istria

Within the program for 2007, geological mapping of
Cepicko Polje (approx. 120 km? ) and stratimetric log-
ging and sampling of Labin and Rasa geological col-
umns have been planned.

Due fo objective reasons, the programmed field work
has not been conducted. Instead, most of the work
was focused on preparation work, education of a new
assistant, digital processing of the data, and writing of
scientific articles.

Turbiditska sekvencija u fliSu (Pazin, Istra).
Turbiditic sequence in flysch (Pazin, Istria)

Kvarner islands

The principal aim of the research was to finish work re-
lated fo Stage | (2006), do field research on two sheetfs,
process type localities of recognized lithostratigraphic
units in the northern part of the Cres Island, process the
data at the Institute, and finalize the Rijeka-4 sheet.
Geological mapping of the southwestern part of the
Krk island (46 km?) and southwestern part of the island
Rab (40 km?) was planned for the Rab-1 sheet.

Slavonia (PoZzega 3 and 4 sheels)

On the basis of the field work done so far, the geo-
logical mapping on this area can be divided into three
morphogenetic units: a slightly undulated area with a
strong influence of southern part of Dilj Mt. fiows, older
flooded area of Sava River, and recently flooded area
of Sava River.

Quaternary sediments of Medvednica Mt. and
Samoborsko-Zumberacko Mts. foothills

A lithological and stratigraphical definition of the Pleis-
tocene strata was done for the Ivani¢-Grad-1 sheet, as
well as their correlation with the Pleistocene sediments
of the Samoborsko-Zumberacko Mts. foothill.

Gathered samples (approximately 40% of the pre-
dicted) were handed over to a laboratory for paleon-
tological, sedimentological, and chemical analyses
which are in process.
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Osnovna inzenjerskogeoloska karta Republike Hrvatske 1:100.000

Basic engineering-geological map of the Republic of Croatia
1:100,000

Glavni istrazivac/Main researcher: Dr. sc. Renato BULJAN (renato.buljion@hgi-cgs.hr)

Projekt Osnovna inzenjerskogeoloska karta Repub-
like Hrvatske (OIGK RH) temelji se na znanstvenom
proucavaniju inzenjerskogeoloskih (IG) znacajki prostora
istrazivanja i izradi IG karata, tumaca karata, te baze IG
podataka. On podrazumijeva prikladan prikaz IG od-
lika stijenskin masa i tala, kao i egzogenetskih procesa
i pojava u prostoru, kako bi kao dio prirodnih osnova
mogao posluziti kod prostornog planiranja i ocjeni po-
godnosti terena za izgradnju infrastrukturnin objekata.
OGK treba omoguciti razvoj i izgradnju RH u skladu s
geoloskom sredinom i na taj nacin osigurati sigurnost,
frajnost i ekonomicnost objekata, uz poseban naglasak
na zastitu okolisa.

Rad na projektu otvara i jieSava znanstvene i struCne
probleme iz podrucja inzenjerske geologie (egzo-
dinamski procesi, fizicka i mehanicka svojstva stijena i
tala i drugo) koriste¢i metode temeljnih geoloskih dis-
ciplina, inzenjerskogeoloskin mjerenja in-situ, rezultate
geofizickih mjerenja i geotehniCkih laboratorijskih ispiti-
vanja. Pozornost posveéena uocavanju i analizi uzroka
i posliedica djelovanja raznih egzodinamskih procesa i
pojava (Klizista, erozija, jaruzanje i drugo) pridonosi nji-
hovom poznavanju, a time i stvaranju uvjeta za odred-
bu vjerojatnosti odredenih pojava u prostoru (procjene
hazarda i rizika).

OIGK je sveobuhvatna visenamjenska karta. lzraduje
se prema visegodisnjim planovima, kontinuirano i
postupno po listovima ili podrucjima. Rad je usmjeren
u dva regionalna potprojekta: Kr§ Dinarida” i “Hrvatsko
podrucje Panonskog bazena”.

U podrucju krsa Dinarida u 2008. godini e biti dovrseni
radovi na listovima Rijeka i Crikvenica, a nastavit ¢e se
u podrucju Juzne Dalmacije, Gorskog kotara i Istre.

U sklopu radova za list Delnice obaviena su IG
istrazivanja pojava nestabilnosti u gornjotrijaskim tek-
tfogeno dijagenetskim dolomitnim breCama. Prove-
dene su sedimentoloske analize, mjerenja osnovnog
strukturnog sklopa i geotehnicka laboratorijska ispi-
fivanja (granulometrija, direktno smicanje u velikom
aparatu i standardno direktno smicanje u kutijastom
aparatu). Svrha istrazivanja je izrada IG modela kojim
bi se opisale i definirale prisutne nestabilnosti u stijenskoj
masi, specificne za pojedine listove podrucja

www.hgi-cgs.hr

The Basic Engineering-Geological Map of the Re-
public of Croatia project is based on scientific re-
search of the engineering-geological (EG) aspects
of a terrain, and construction of engineering-geo-
logical maps, explanation books and databases. It
implies an appropriate presentation of EG charac-
teristics of rock masses and soil as well as exogenet-
ic processes and phenomena in order to serve as
a natural basis for spatial planning and evaluation
of terrain serviceability for building of infrastructure
objects. Basic geological map should enable Cro-
atia’s development in accordance with geological
environment, thus securing safety, durability, and
cost-effectiveness together with environment pro-
tection.

Working on this project raises and solves scien-
tific problems from the engineering and geological
fields (exodynamic processes, physical and me-
chanical characteristics of rocks, soil etc.) by using
basic geological methods, engineering-geological
in-situ measurements, geophysical measurements,
and geotechnical laboratory tests. Attention fo
sample spotting and analyzing and consequences
of exodynamic processes and phenomena (land-
slides, erosion, dredging eftc.) confributes to knowl-
edge about them, thus creating conditions for de-
termination of probability of certain phenomena
(hazard and risk assessment).

The basic engineering-geological map is a com-
prehensive multipurpose map. It is being continually
and gradually constructed according to long-term
plans, sheet by sheet or area by area. The work is
aimed at two regional sub-projects: “Dinaric karst”
and “Croatian part of the Pannonian basin”.

In the Dinaric areaq, sheets Rijeka and Crikvenica
will be completed in 2008 and the work will continue
in southern Dalmatia, Gorski Kotar, and Istria.

As for Delnice sheet, a research of the instability
of the Upper Triassic tectogenetic dolomite breccia
has been conducted. Sedimentological analyses,
basic column measurement, and geotechnical
laboratory tests have been already done. The pur-
pose of the research is the creation of an EG model
which would describe and define instabilities in the
rock mass specific to certain area sheets.
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U sredisnjoj Istri u tijeku je istrazivanje erodibilnosti ogo-
lina srednjo i gornjoeocenskih siliciklasticnih flisnih nasla-
ga. Erozija je prirodan proces pomicanja krutih tvari
uslijed promjena temperature, kolicine oborina, inso-
lacije, viaznosti tla i ostalih Cimbenika. Vazan problem
je mjerenje erozije, pa je u tu svrhu projektiran mjerni
instrument nazvan erozioni profilometar.

Na podrucju Gorskog kotara i Hrvatskog Primorja te-
renski radovi su tijekom godine intenzivirani zbog izrade
projektne dokumentacije - IG podloge geotehniCkog
projekta za Nizinsku zeljezniCku prugu Zagreb - Rijeka,
koja prolazi kroz OIGK listove: Crnomelj, Karlovac, Ogu-
lin, Crikvenica, llirska Bistrica i Labin. Rezultati istrazivanja
unose se u pripadajuce listove OIGK i baze podataka.

U podrucju Panonskog bazena provode se radovi na
listovima lvanié Grad, Varazdin, Cakovec i Sisak. Priku-
pligju se i sistematiziraju IG podatci o flima i stijenskoj
masi duz nestabilnih padina i klizista na femelju Cega
se kreira referentni model nestabilnosti za pojedine IG
cjeline.

Na projektu OIGK RH, na izravnim istrazivanjima tre-
nutno radi osam istrazivaca koji su organizirani u Cetiri
terenske ekipe, a u kabinetskoj obradi prikuplienih po-
dataka pomaze im jedna inzenjerka geoderzije i jedna
tehnicarka.

Sastav Osnovne inzenjerskogeoloske karte M 1:100.000,
primjer lista Ivani¢ grad:

A) Seizmotektonska karta,

B) Osnovna inZenjerskogeoloska karta i

C) Kategorije terena prema stabilnosti.

Structure of the Basic engineering-geological map 1:100,000,
an example of lvani¢ Grad sheet:

A) Seismotectonic map,

B) Basic engineering-geological map, and

C) Field categories according to stability.

There is a research on the erodibility of Middle and
Upper Eocene clastic flysch sediment outcrops con-
ducted in central Istria. Erosion is a natural process
of moving solids as a consequence of temperature
changes, rainfall, insolation, soil humidity, and other
factors. Measurement of erosion is a very important
issue, so an instrument called the erosion profileme-
ter has been designed.

Field work in the area of Gorski Kotar and Hrvats-
ko Primorje have been stepped up during the year
due fo project documentation - EG background
of a geotechnical project Lowland railway Zagreb-
Rijeka which passes through Basic EG map sheets:
Crnomelj, Karlovac, Ogulin, Crikvenica, llirska Bistri-
ca, and Labin. The results of the research are being
put info appropriate sheets and databases.

In the Pannonian basin areaq, there is work on the
sheets Ivani¢ Grad, Varazdin, Cakovec, and Sisak.
Data on soils and rock mass along the unstable
slopes and landslides are being collected and sys-
tematized based on which a reference model of
instability for some EG zones will be created.

On this project, there are currently 8 researchers
working on direct researches in 4 field teams and a
geodesy engineer and a fechnician helping them
with data analysis.
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Osnovna hidrogeoloska karta Republike Hrvatske 1:100.000

Basic hydrogeological map of the Republic of Croatia 1:100,000

Glavni istraziva&/Main researcher: Dr. sc. Ante PAVICIC (ante.pavicic@hgi-cgs.hr)

Hidrogeoloska karta Republike Hrvatske predstavija
cjelovit prikaz hidrogeoloskin svojstava naslaga koje
izgraduju prostor Hrvatske Cija su raznolikost, veliCina
prostiranja vodonosnika i kakvo¢a podzemnih voda
posliedica litoloskog sastava i tektonskinh odnosa. Za iz-
radu karte nuzno je prikupiti znatnu kolic¢inu podataka,
od kojih su posebno zahtjevni oni koji se odnose na
definiranje hidrogeoloskih parametara vodonosnika,
modela podzemnog tecenja kroz vodonosnike, dina-
mike podzemne vode u njima, fizikalno-kemijskog sas-
tfava podzemne vode, te slozenog odnosa slatke i slane
vode u priobalnom dijelu krskog podzemlja.

Tijekom 2007. godine istrazivanja su se provodila
Sirom Hrvatske. U podrucju Like nastavljeno je motrenje
koliCinaistjecanja, koje je uspostavljeno u kolovozu 2006.
godine na najznacajnijim priobalnim izvorima na pote-
zu od Novljanske Zmovnice do Karlobaga, te motrenje
razina podzemnih voda u postoje¢im piezometrima i
speleoloskim objektima u zaledu sjevernog Velebita.
Rezultati ovih istrazivanja bit ¢e prezentirani u jednoj
doktorskoj disertaciji.

Motrenje razina podzemnih voda uspostavijeno je i
u vodonosnhicima meduzrnske poroznosti na podrucju
sjeverne Hrvatske (zapadni dio Lonjskog polja i istocna
Slavonija - Sire podrucje Sikirevaca) gdje sustavno
pra¢enje podzemnin voda ne postoji. Podatci ¢e se
koristiti za daljnju interpretaciju tih vodonosnih sustava,
dinamike podzemne vode u njima te napajanja vodo-
nosnika.

| na ostalim podrucjima Hrvatske prikupljali su se i
analizirali podatci o hidroloskim mijerenjima i kakvoci
podzemninh voda (podrucje Medimurske Zupanije,
Vratno-Krizevci, Pasino vrelo kod Hrvatske Kostajnice,
podrucje IvaniCice kod Ivanca, podrucje LiCke Je-
senice, u podrucju uz Zrmanju - Reljino vrelo, Miji¢a i
Korkutovo vrelo, u dolini Gacke, u dolini Krupe - Krupa,
Ljubici¢a vrelo i Orovaca, te na podrucju Krke, Kr&i¢ca
i Cikole).

www.hgi-cgs.hr

Hydrogeological Map of the Republic of Croatia
presents a thorough depiction of hydrogeologi-
cal characteristic of the sediments and rocks that
build Croatia’s territory and whose diversity, extent
of aquifers, and the quality of water is a result of
lithological structure and tfectonic relations. Con-
struction of this map requires a significant amount
of data, like those considering the definition of hy-
drogeological parameters of aquifers, groundwater
flow through the aquifers, groundwater dynamics,
physical and chemical structures, and a complex
relation of fresh and salt water in the coastal area
of karstic underground.

During 2007, research has been conducted
throughout Croatia. In Lika, we have confinued
to monitor the outfiow amount in August 2006 on
the most important coastal springs from Novijan-
ska Zrnovnica to Karlobag as well as groundwater
levels in the existing piezometers and speleological
objects in the north Velebit hinterland. The results of
this research will be presented in a doctor’s disser-
tation.

Monitoring of groundwater levels has also been
set up in the aquifers of intergranular porosity in
northern Croatia (west part of Lonjsko Polie and
eastern Slavonia - wider area of Sikirevci) where
there was no systematic groundwater monitoring.
The data will be used for further interpretation of
those aqueous systems, groundwater dynamics,
and aquifer flooding.

Data on hydrological measurements and ground-
water quality was collected and analyzed in other
areas of Croatia also (Medimurje County areq, Vrat-
no-Krizevci, Pasino well near Hrvatska Kostajnica,
Ivanicica area near Ivanec, LiCka Jesenica areq,
the area by Zrmanja river - Reljino well, Mijica and
Korkutovo well, Gacka river valley, Krupa river valley
- Krupa, Ljubic¢ica well and Orovaca, and the area
of Krka, Kr&i¢ and Cikola).
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Na varazdinskom podrucju istrazivanja su bila usmijere-
na na ponasanje nifrata u podzemnoj vodi, kao jednog
od najvaznijeg pokazatelja antropogenog oneciscenja
vode na ovom podrucju. Rezultati istrazivanja takoder
¢e biti prezentirani u jednoj disertaciji.

Tijekom 2007. godine dovrsavani su i autorski originali
listova Sisak, Rogatec i Zadar.

Visegodisnji rezultati hidrogeoloskih istrazivanja obja-
vijivani su u znanstvenim casopisima, fe na domadim
i medunarodnim kongresima. Na temelju njih su
izradene i u 2007. godini obranjene dvije doktorske dis-
ertacije: ,Hidrogeologija Jadranskih krskin otoka™ (mr.
sc. Josip Terzi€¢) i ,Odredivanje osjetljivosti nesaturirane
zone geokemijskim modeliranjem™ (mr. sc. Tamara
Markovi¢).

Program radova na projektu u 2008. godini predvida
nastavak istrazivanja na ve¢em broju lokacija u Hrvat-
skoj, te zavrietak listova Buje, Rab, Otocac i Imotski.
Takoder se oCekuje obrana jednog magistarskog rada
i jedne doktorske disertacije.

Osnovna hidrogeolo$ka karta — list Zadar
Basic hydrogeological map — Zadar sheet

In the Varazdin area, the research has been
aimed af nifrate demeanor in groundwater, as one
of the most important indicators of anthropogenic
water pollution. The results of the research will also
be presented in a dissertation.

During 2007, preliminar versions of the Sisak, Ro-
gatec and Zadar sheets have been finished.

Long-term results of hydrogeological research
have been published in scientific journals and in in-
ternational and domestic conferences. On their ba-
sis, two doctoral dissertations have been completed
in 2007: Hydrogeology of Adriatic karst islands (Josip
Terzic) and Determination of sensibility of the non-
saturated zone by geochemical modeling (Tamara
Markovic).

The plan for the project in 2008 is to continue re-
search on more locations in Croatia and to com-
plete Buje, Rab, Otfocac, and Imotski sheets. After
that, we expect one more master’s thesis and a
doctoral dissertation fo be concluded.

Osnovna hidrogeoloska karta — list Sisak
Basic hydrogeological map — Sisak sheet
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Osnovna geokemijska karta Republike Hrvatske
Basic geochemical map of the Republic of Croatia

Glavni istraziva&/Main researcher: Dr. sc. Josip HALAMIC (josip.halamic@hgi-cgs.hr)

Ciljistrazivanja je izrada visoko-kvalitetnih koherentnih
geokemijskih baza podataka koje ¢e sadrzavati kemij-
ske podatke o fluvijalnim sedimentima, tlima, humusu,
vodi i stjenama te izrada raznovrsnih karata distribu-
cije kemijskin elemenata u uzorkovanim medijima un-
utar jednog drenaznog bazena. Pretpostavka je da je
na istrazivanom podrucju prisutna znatna varijabilnost
geokemijskog pozadinskog Suma i da postoje podrucja
s povisenim koncentracijama nekih kemijskih elemena-
ta (anomalije) prirodnog i/ili antropogenog karaktera.
Osim toga, istrazivanje je fokusirano na unaprijedenje
modela ponasanja metala u tlima i sedimentima te na
razvijanje i uporabu metodologije temeljiene na modelu
kriticnih opterecenja u GIS-u. Modeli kemijske ravnoteze
omogucit ¢e razumijevanje, odnosno predvidanje
ponasanja kemijskog sustava te simuliranje moguceg
tfransporta tvari u vodenim otopinama, ionsku aktivnost,
odnosno talozenje mogucih krutih faza (minerala).

Temeljec¢i se na metodologiji usvojenoj u programu
istrazivanja, a sukladno financijskim sredstvima, u 2007.
godini na podrucju sjeverne Hrvatske i Dinarida uzorko-
van je 31 drenazni bazen, prikuplieni su uzorci tala i
sedimenata poplavninh ravnica iz plitkih busotina te
vodotoc¢nih sedimenata i humusa.

Obrazac terenskog dnevnika za unos podataka u elektronsku geokemijsku bazu.
A Field diary form for input of data into the electronic geochemical database.

Pripremniradovisastojalisu se od definiranja drenaznih
bazena i izbora lokacija za izvodenje plitkinh busotina za
uzorkovanje tala i sedimenata poplavnih ravnica te
odredivanja mjesta uzimanja uzoraka stream sedimena-
ta i humusa. Tijekom pripremnih radova u programu MS
Access napravljeni su i obrasci za unos podataka pri-
kuplienih na terenu kaoji su prilagodeni standardnim for-
mama za unos takvih podataka u zemljama EU (4 tipa
obrasca - tlo, poplavna ravnica, vodotocni sediment i
humus). Tako strukturirani podatci ¢e se modi importi-
rati u ArcGIS na daljnju obradu (geostatistika, prostorne
analize i dr.) te u razne druge statistiCke programe.

www.hgi-cgs.hr

The aim of the research is the construction of high-
quality coherent geochemical databases, which
will contain chemical data on fluvial sediments,
soils, humus, water and rocks, and the construction
of various maps showing the distribution of chemi-
cal elements in sampled media within a drainage
basin. The assumption is that there is a considerable
variability of geochemical background noise pres-
ent on the researched area and that there are ar-
eas with high concentration of some chemical ele-
ments (anomalies) of natural and/or anthropogenic
character. Besides, the research has been focused
at developing a model of metal diaganesis in soils
and sediments as well as development and use of
methodology based on a model of critical strains
in GIS. Chemical balance models will enable un-
derstanding, i.e. prediction of the development of
chemical system and simulation of a possible trans-
port of materials in water solution, ionic activity, i.e.
sedimentation of possible solid phases (minerals).

On the basis of a methodology adopted in the
research program, according to financial resourc-
es, 31 drainage basins have been sampled in north
Croatia and the Dinarides and samples have been
taken from soils and sediments of floodplains from
shallow boreholes, stream sediments, and humus.

Preparation work consisted of defining drainage
basins, choosing location for shallow bore-holes
where floodplains soil and sediment were to be
sampled, and determining the location fo sample
stream sediments and humus. During preparation
work, forms were created in MS Access for input of
data gathered on the field. That data has been ad-
justed fo EU standard forms of this kind of data (4
types of forms - soil, flooded plain, stream sediment,
and humus). The structured data can be imported
info ArcGlS for further processing (geostatistics, spa-
tial analyses efc.) and other statistics software.
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Podrucje R. Hrvatske je radi lakseg izvodenja teren-
skih radova i radi specificne geoloske grade podijelieno
na podrucje ,Sjeverne Hrvatske™ (voditelj: dr. sc. Josip
Halamic) i . Krski tereni* koji obuhvacaju podrucje gor-
ske i primorske Hrvatske (voditelj: dr. sc. Slobodan Miko).
Tijekom prolie¢a oba tima bila su na zajednickom
terenu radi usuglasavanja kriterija uzorkovanja. Defini-
rano je da se u busotinama uzorkuju infervali od: 0-5, 5-
10, 10-20, 20-30, 30-40, 40-50, 50-70 i 70-100cm (ukupno
8 uzoraka po busotini).

Uzorkovanjem u 2007. godini pokriven je 31 drenazni
bazen, a uzimani su uzorci tla, sedimenti poplave
ravnice, vodotocni sedimenti i humus. Osim toga, u
Cetvrtoj godini monitoringa rijeka Mure i Drave uzorko-
van je recentni mulj na predodredenim lokacijama.

Because of specific geological structure, the state
territory of Croatia has been divided info “North
Croatia” (leader: Dr. Josip Halamic) and “Karstic
terrains” which include mountain and coastal areas
(leader: Dr. Slobodan Miko). During springtime, both
teams were on a field frip to agree on the sampling
criteria. It was defined that in the boreholes, these
intervals would be sampled: 0-5, 5-10, 10-20, 20-30,
30-40, 40-50, 50-70, and 70-100 cm (total of 8 sam-
ples per borehole).

Thirty-one drainage basins as well as soil, flood-
plain sediments, stream sediments, and humus have
been sampled in 2007. Besides, in the fourth year of
the monitoring of rivers Drava and Mura, samples
have been faken from recent mud in predeter-
mined locations.

Ispiranje stream sedimenta na rijeci Dravi

(bilateralni projekt Hrvatska-Austrija

- dr. sc. Hassan Neinavaie, GBA, Beg).

Washing out of stream sediments on river Drava
(bilateral project between Croatia and Austria

— dr. Hassan Neinavaie, GBA Vienna).

Svi uzorci predani su u laboratorij na obradu, gdje su
osuseni na sobnoj temperaturi. Uzorci tala i sedimenti
poplavne ravnice prosijani su na frakciju <2mm, dok
su vodotocni sedimenti prosijani na frakciju <0,125mm.
Uzorci recentnog mulja rijeka Mure i Drave prosijani su
na frakciju <0,063mm. Nakon homogenizacije uzorci su
upuceni na kemijske analize koje su sada u fijeku.

Na projekt ,Osnovna geokemijska karta Republike
Hrvatske™ vezani su i sliedeci medunarodni bilateralni
projekti:

1) U okviru zajedniCke Hrvatsko-slovenske suradnje
u podrucju znanosti i tehnologije, 2007. godina je prva
godina realizacije zajednickog projekta “Teske kovine
u aluvijalnim sedimentima rijeke Drave” (“Tezke kovine
v aluvialnih sedimentih reke Drave™) koji izvode Hrvatski
geoloski institut i Geoloski zavod Slovenije iz Ljubljane. U
realizaciji tog projekta s hrvatske strane sudjeluju dr. sc.
Josip Halami¢ (voditelj), dr. sc. Zoran Peh, dr. sc. Lidi-
ja Galovi¢ i Ajka Sorsa, dipl. ing. geol., a sa slovenske
strane dr. sc. Rober Sajn (voditel)), dr. sc. Mateja Gosar,
dr. sc. Gorazd Zibret i Tamara Tersié, dipl. ing. geol.

Vadenje jezgre iz buSotine
tijekom usuglaSavanju kriterija
izmedu ekipa za uzorkovanje.
Removal of the borehole core
during the harmonizing of criteria
between the sampling teams.

All  the samples
have been taken to a
laboratory where they
have been dried at
roomtemperature. Soil
and flooded plain sediment samples were sieved to
a <2-mm fraction, whereas alluvial sediments were
sieved to a <0.125-mm fraction. The mud samples
collected recently from Mura and Drava rivers have
been sieved to a <0.063-mm fraction. After homog-
enization, the samples were sent for chemical anal-
yses, which are now in progress.

Two international bilateral projects are associated
with the Basic Geochemical Map of the Republic of
Croatia project:

1) Within the Croatian-Slovenian cooperation in
the science and technology field, the year 2007
has been the first year of a shared project Heavy
Metals in the Alluvial Sediments of the Drava River
("Tezke kovine v aluvialnih sedimentih reke Drave”)
executed by the Croatian Geological Survey and
the Geological Survey of Slovenia in Ljubljana. The
Croatian team included Dr. Josip Halami¢ (leader),
Dr. Zoran Peh, Dr. Lidija Galovié, and Ajka Sorsa,
and the Slovenian team included Dr. Robert Sajn
(leader), Dr. Mateja Gosar, Dr. Gorazd Zibret, and
Tamara Tersic.
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Zadani ciljevi istrazivanja na teritoriju obiju drzava u
okviru projekta su sliedeci:

a) utvrdivanje prostorne distribucije teskih kovina u
aluvijalim sedimentima rijeke Drave od austrijske gran-
ice do us¢a Mure u Dravu na temelju analiza tala iz plit-
kih busoting;

b) utvrdivanje distribucije teskih kovina po dubini pro-
fila i odredivanje dubine utjecaja antropogenog unosa
fih metala u tlo;

Cc) odredivanje geokemijskog pozadinskog Suma,
odnosno predindustrijskog stanja;

d) procjena udjela antropogenog opterec¢enja u
odnosu na prirodno opterecenje;

e) procjena kolicine feskinh kovina u sedimentu i
procjena ukupne bilance unosa.

2) Nadalje, 2007. godine je od strane MZOS-a i aus-
trijskog Ministarstva za tehnologiju odobren zajednicki
projekt izmedu Geoloske sluzbe R. Austrije (Geologische
Bundesanstalt) iz BeCa i Hrvatskoga geoloskog institu-
ta koji se odnosi na usuglasavanje metoda uzorkovo-
nja teSkih minerala u svrhu otkrivanja potencijalnih
zagadivaca u toku rijeke Drave. Naslov projekta je
. OkolisSno-geokemijska istrazivanja rijecnih sedimenata
u podrucju rijeke Drave (Austrija, Slovenija, Hrvatska)
na temelju mineralosko-mikrokemijske fazne analize -
dopuna metode geokemijskog istrazivanja u Hrvatskoj
i Sloveniji*. Voditelj projekta s hrvatske strane je dr. sc.
Josip Halamié, a s austrijske strane dr. sc. Peter Klein.
Suradnici na projektu su dr. sc. Zoran Peh, dr. sc. Lidija
Galovié i Ajka Sorsa, dipl. ing. geol. S austrijske strane su-
radnici na projektu su: dr. sc. Albert Schedl, dr. sc. Edith
Haslinger, dr. sc. Hassan Neinavaie i dr. sc. Herbert Pirkl.
Ovqj projekt se veze i na gore navedeni bilateralni pro-
jekt s R. Slovenijom.

Cilj zajednickog rada na projektu je uskladivanje
metodologije uzorkovanja, mineralosko-geokemijske
fazne analize te obrade andlitickih podataka stream
sedimenata rijeke Drave na podrucju Austrije, Slovenije
i Hrvatske, kao i utvrdivanje podrijetla teskih metala u
aluvijalnim naslagama rijeke Drave, §to bi zemljama
kroz koje Drava protjeCe moglo biti od pomodi pri
rieSavanju raznih pitanja iz zastite okolisa.

Podrugje istrazivanja s izdvojenim rijenim terasama i polozajem busotinskih profila.

Research area showing river terraces and the position of the boreholes.

www.hgi-cgs.hr

The goals of the project are common for both
state territories:

a) Detfermination of spatial distribution of heavy
metals in the alluvial sediments of the Drava River
from the Austfrian border to Mura’s estuary based
on shallow boreholes soil analyses;

b) Determination of heavy metals according to
profile depth and the determination of the depth of
the anthropogenic input of metals into the soil;

¢) Determination of geochemical background
noise, i.e. pre-industrial condition;

d) Estimation of anthropogenic load in relation to
natural load;

e) Estimation of the amount of heavy metals in a
sediment and tofal input.

2) Furthermore, the MZOS and the Austrian Ministry
of Technology have approved a joint project of the
Geological Survey of Austria and the Croatian Geo-
logical Survey that deals with harmonizing of heavy
metal sampling methods for discovery of potential
pollutants in the Drava flow. The project is named
“Environmental-geochemical Research of Alluvial
Sediments in the Drava Area (Austria, Slovenia, and
Croatia) Based on Mineralogical-micro chemical
Analysis - a Supplement to the Geochemical Re-
search Method in Croatfia and Slovenia”. Leaders
of the project are Dr. Josip Halami¢ and Dr. Peter
Klein and the project partners are Dr. Zoran Peh,
Dr. Lidijja Galovié, and Ajka Sorda, of the Croatian
team, and Dr. Albert Schedl, Dr. Edith Haslinger, Dr.
Hassan Neinavaie, and Dr. Herbert Pirkl aof the Aus-
trian feam. This project is associated with the bilat-
eral project with Slovenia.

The aim of the project is harmonizing of sampling,
mineralogical-geochemical analysis, and analytical
data of stream sediments of Drava in the Austrian,
Slovenian, and Croatian territory as well as deter-
mining of the origin of heavy metals in the alluvial
sediments of Drava which could help in solving the
environmental issues of the countries through which
it takes its course.
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Strukturno-geomorfoloska karta Republike Hrvatske 1:100.000
Structural-geomorphological map of the

Republic of Croatfia 1:100,000

Glavni istraziva&/Main researcher: Dr. sc. lvan HECIMOVIC (ivan.hecimovic@hgi-cgs.hr)

Istrazivanja na projektu  strukturno-geomorfoloske
karte imaju za cilj pridobivanje novih geoloskih po-
dataka u svrhu bolieg poznavanja strukturnih odnosa
i ngjmlade tektonske aktivnhosti odnosno u utvrdivanju
recentnog strukturnog sklopa.

Strukturno-geomorfoloska istrazivanja  baziraju se
na proucavanju reljefa i to njegovin vanjskih oblika,
geneze te razvitka. Pri tome je vazno uoditi, izdvojiti i
definirati one fipove i oblike reljefa koji su nastali kao
posliedica fektonske aktivnosti. Takvim  pristupom
moguce je ustanoviti polozaj i tip struktura, te karakter
najmladih tektonskih pokreta. To se provodi primjenom
sveobuhvatne kvalitativne geomorfoloske i morfometri-
jske analize, te terenskim geomorfoloskim kartiranjem.
Tako dobiveni podatci ¢ine izravnu dopunu Osnovnoj
geoloskoj karti RH 1:50.000, a mogu biti primjenjivi i u
drugim primijenjenim geoloskim radovima, prostornom
planiranju i zastiti okolisa.

Cilj istrazivanja u 2007. godini bio je provedba struk-
tfurno-geomorfoloske analize u podrucju Karlovacke
depresije, a koja je obuhvac¢ena listovima Zagreb 3 i
4 te Karlovac 1, topografske osnove 1:50.000. Prostor
Karlovacke depresije obiliezava zaravnjenost i prekrive-
nost ferena najmladim pleistocensko-holocenskim nasl-
agama. Sukladno tome, prisutni su geomorfoloski pro-
cesi akumulacije koji se iskazuju kroz formiranje barskog,
fluvijalnog, jezerskog i padinskog tipa reljefa. S obzirom
na takav geoloski sadrzaj to podrucje je siromasno struk-
turnim elementima glede spoznaje o tektonskoj gradi.
Provedbom  strukturno-geomorfoloskin istrazivanja
dobiveno je dovolino podataka temeliem kojih su
se mogli ustanoviti strukturni odnosi. Istrazivanjima je
utvrdeno da Karlovacka depresija predstavija slozenu
spustenu morfostrukturnu jedinicu. Ona je romboedar-
skog oblika s pruzanjem duze osi u pravcu NW-SE. Njezin
sjeveroistoCni i jugozapadni okvir predstavijaju uzduzni
rasjedi, odnosno rasjedne zone duz kojih se iskazuju des-
na horizontalna kretanja. Glavna spustanja morfostruk-
ture su se odvijala duz poprecnih rasjeda pruzanja NE-
SW. Usporedujuci strukturno-geomorfoloske s geoloskim
podatcima moze se pretpostaviti da podrucje
Karlovacke depresie u tektonskom smislu predstavija
romboedarsku asimetricnu grabu. Pretpostavka je da
je njezino formiranje vjerojatna posliedica uzajamnog
djelovanja transpresijskin i franstenzijskin procesa.

Pogled na Karlovacku depresiju.
The Karlovac depression.

Research on the structural-geomorphological
map aims to obtfain new geological data for gef-
ting better knowledge of structural relations and
most recent tectonic activity, i.e. determination of
a recent structural assembly.

Structural-geomorphological research is based
on the study of relief surface, its genesis and devel-
opment. Thereby, it is important fo note, select, and
define those types of relief forms that originated
from tectonic activity. With this approach, it is possi-
ble to determine the position and type of the struc-
tures as well as the character of youngest tectonic
movements. This is done by applying overall quali-
tative geomorphologic and morphometric analysis
and by field geomorphological mapping. The given
data make a direct supplement to the Basic Geo-
logical Map 1:50,000 and can also be applied in
other geology-related work, spatial planning, and
environment protection.

The aim of the research in 2007 has been to per-
form a structural-geomorphological analysis of the
Karlovac depression, which is included in the sheets
Zagreb 3, 4 and Karlovac 1 of topographic basis
1:50,000. The area of the Karlovac depression is fiat
and covered by the earliest Pleistocene-Holocene
layers. In accordance with that, there are geomor-
phological processes of accumulation, which are
expressed through the formation of marshy, fluvial,
lake, and sloping type of relief. Considering this
kind of geological content, this area is not rich with
structural elements, in tectonic terms. Through struc-
tural-geomorphological research, sufficient data
have been acquired to identify structural relations.
Research has confirmed that the Karlovac depres-
sion is a complex lowered morphostructural unit. It
is shaped like a rhombohedron, with the longer axis
toward NW-SE. Its northeast and southwest frames
are longitudal faults, i.e faulting zones character-
ized by right-lateral movements. The main lowerings
of the morphostructure have been occuring along
transversal faults bearing NE-SW. By comparing
structural-geomorphological and geological data,
one can conclude that the Karlovac depression
presents a rhombohedron-shaped asymmetric pit
in fectonic sense. It is assumed that its formation is
probably a result of franspression and franstension
acting mutually.
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Karta mineralnih sirovina Republike Hrvatske
Map of the mineral resources of the Republic of Croatia

Glavni istrazivac/Main researcher: Dr. sc. Zoran PEH (zoran.peh@hgi-cgs.hr)

Karta mineralnih sirovina Republike Hrvatske (KMS)
izraduje se u mjerilu 1:200.000 kao pregledna karta (18
listova). Predstavija temelinu znanstvenoistrazivacku
djelatnost Hrvatskoga geoloskog instituta koja ima dva
osnovna cilja: 1) istraziti i na odgovarajuéi nacin grafiCki
prikazati raspodjelu metalnih, nemetalnih i energetskih
sirovina u drzavi (katastar mineralnih siroving) i; 2) na os-
novi poznatih geoloskih zakonitosti njihova pojavljivanja
unutar pojedinih geoloskih formacija (karta potencijal-
nosti).

lzrada KMS izravno je povezana s ostalim djelatnos-
fima u okviru Zavoda za mineralne sirovine kojima su
definirani i tzv. sekundarni cilievi KMS - procjena poten-
cijalnosti i valorizacija lezista pojedinih mineralnih sirovi-
na u lokalnim i regionalnim okvirima (Dinaridi i Panonska
Hrvatska). Sve je to povezano s razlicitim projektima i
programima koji se odnose na suradnju s gospodar-
stvom. Ovi projekti sluze i za edukaciju znanstvenih no-
vaka (terenski rad, izrada elaborata i studija), a podatci
prikupljeni istrazivanjima integriraju se u (teritorijalno)
pripadaju¢u kartu MS. Tijekom 2007. godine zavreni
su radovi na cetiri zupanije - Splitsko-dalmatinskoj,
Sibensko-kninskoj, Medimurskoj i Varazdinskoj. Jedan
od dvoje znanstvenih novaka sudjelovao je u snimanju
profila na lezistima gipsa u podrucju Knina §to je bilo u
izravnoj vezi s temom buduéeg doktorata, a sudjelovao
je i u radu medunarodnog znanstvenog skupa SGEM
(.Surveying, Geology, Ecology, Management™) u Al-
beni u Bugarskoj s predavanjem na temu: Applico-
tion of GIS based modelling for stone aggregate po-
tential in Dalmatia, Croatia. Drugi znanstveni novak je
sudjelovao u radu medunarodnog skupa Udruzenja eu-
ropskih geoloskih drustava (MAEGS-15) koji je odrzan u
Tallinnu u Estoniji, gdje je odrzao predavanje pod naslo-
vom: ,Impacts of past mining and present aggregate
quarrying on Dalmatian karst environment, Croatia™.

www.hgi-cgs.hr

Map of the Mineral Resources of the Republic
of Croatia (KMS) is constructed in the scale 1:200
000 as a review map (18 sheets). It represents the
basic scientific research activity of the Croatian
Geological Survey with two aims: 1) to explore and
appropriately present the distribution of metallic,
nonmetallic, and energy resources (cadastre of
mineral resources) and 2) fo present their occur-
rences within individual geological formations (map
of potentiality).

The construction of the KMS is directly associated
with other activities of the Department of Mineral
Resources which define the so-called secondary
aims of the KMS - potentiality evaluation and valo-
rization of certain mineral resource deposits in lo-
cal and regional frames (Dinarides and Pannonian
Croatia). This all is associated with different projects
and programs related to economy. These projects
are useful for education of junior researchers (field
work, writing of studies and reports), and the col-
lected data are integrated into (territorially) appro-
priate map of mineral resources. During 2007, the
work in 4 counties - Splitsko-dalmatinska County,
Sibensko-kninska County, Medimurje County, and
Varazdin County has been completed. One junior
researcher participated in logging of the profiles on
gypsum deposits in Knin area, which is associated
with his future doctoral dissertation. He also partici-
pated in the international SGEM conference (“Sur-
veying, Geology, Ecology, Management”) in Albe-
na, Bulgaria lecturing on Application of GIS based
modeling for stone aggregate potential in Dalma-
tia, Croatia. The other junior researcher participated
in the international MAEGS-15 conference (Meeting
of the Association of European Geological Societ-
ies) held in Tallin, Estonia, lecturing on “Impacts of

past mining and present aggre-
gate quarrying on Dalmatian
karst environment, Croatfia”.

Izdanak glinovitih (visokosilicijskih) trijaskih boksita Like

(leziste Vrace kod Gracaca).
Outcrop of clayly (highly siliceous) Triassic bauxite in
Lika (Vrace deposit near Gracac).
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Rekognosciranje boksitnih lezista imalo je za cilj priku-
plianje uzoraka za kemijske analize (whole rock analysis)
iz razlicitih boksitonosnih horizonata u Hrvatskoj. Nakon
proslogodiSnjeg uzorkovanja i pregleda lezista i pojava
(izdanaka) boksita trijaske starosti na podrucju Like te
boksita prominske starosti na sirem podrucju Obrovca
i Ervenika (velikim dijelom eksploatiranih i napusteninh).
Tijekom svibnja i lipnja uzorkovani su trijaski i kredni bok-
siti podrucja Korduna te gornjoeocenski i donjopaleo-
censki boksiti Drnisa. Uzorci (67 komada) su podvrgnuti
laboratorijskoj pripremi (droblienje i sijanje) kako bi bili
pripremljeni za geokemijske analize ICP i ICP-MS (Geo-
chemical Whole Rock Major and Trace element analy-
sis).

Reconnaissance of bauxite beds was aimed at
collecting samples from different bauxite-bearing
locations for chemical analysis (whole rock analy-
sis). The sampling and the review of Triassic bauxite
deposits and outcrops in Lika was completed last
year. After that, the sampling Triassic and Creta-
ceous bauxite in the Kordun area as well as Upper
Eocene and Lower Paleocene bauxite in the Drnis
area (which were mostly exploited and aban-
doned) was done during May and June. Samples
(67 of them) were prepared (crushed and sieved)
in a laboratory for Geochemical Whole Rock Major
and Trace element analyses.

34 HRVATSKI GEOLOSKI INSTITUT « CROATIAN GEOLOGICAL SURVEY



Tektonska karta Republike Hrvatske 1:300.000
Tectonic map of the Republic of Croatia 1:300,000

Glavni istraziva&/Main researcher: Dr. sc. Domagoj JAMICIC (domagoj.jamicic@hgi-cgs.hr)

Projekt Tektonska karta Republike Hrvatske koja
se izraduje u mjerilu 1:300.000 je kontinuirani femeljni
znanstveno-istrazivacki projekt. Cilj projekta je, kao i do
sada tijekom proteklih godina, utvrditi prisuthe osnovne
strukturne forme i pojasniti genezu njihovog tektonskog
oblikovanja te sustavnim i detaljnim radovima utvrditi
tektonske odnose izmedu pojedinih litostratigrafskih je-
dinica te definirati njihov strukturni sklop.

Tjekom 2007. godine djelomic¢no je obradeno
podrudje zapadnog dijela Zumberka (fli§ Vivodine), za-
fim podrucje okolice Delnica, dijelovi flisa Istre, borane
strukture M. LoSinja i juznog Velebita.

Strukture u Vivodinskom fliSu ukazuju na intenziv-
no boranje s uglavnom jugoistocnim vergencijoma
bora i pruzanjem osi struktura sjeverozapad-jugoistok.
Medutim, zapazane su i makrostrukture pruzanja istok-
zapad juzne vergencije. Javljgju se ne krajnjem sjeveru
prema granici sa Slovenijom. Ovakvo pruzanje struktura
je posliedica lijeve rotacije izazvane transkurentnim ras-
jedima pruzanja sjeveroistok- jugozapad.

U Sirem podrucju Delnica uglavnom su prikupljani po-
datci o razlicitim tipovima rasjeda i pripadajuéim pu-
kotinskim sustavima. Flis Istre je ovogodisnjim radovima
samo djelomicno obraden. Zapazane su tektonske
strukture u laporima koje karakteriziraju brojne kalcitne
plocice. Na temelju linearnih zapisa na njima mogla se
definirati geneza i karakter strukturnin oblika viseg reda.
lako su ovi zapisi i kalcitne plocice vrlo Ceste, intere-
santno je da podatke o ovim zapisima u flisu Istre i nji-
hovoj genezi nema nigdije u literaturi, te e se uiduc¢em
razdoblju njima posvetiti duzna pozornost.

www.hgi-cgs.hr

The Tectonic Map of the Republic of Croatia,
being constructed in scale 1:300,000, is a part of a
continuous scientific research project. The goal of
the project, as it has been during the past years, is
to establish the present basic structural forms and
explain the genesis of their tectonic formation, as
well as to establish by methodical and detailed ef-
forts the tectonic relationships between respective
lithostratigraphic units and to define their structural
assembly.

Area of the western part of Zumberak (Vivodina
flysch), area around Delnice, parts of Istria flysch,
folded structures of M. Losinj Island and southern
Velebit Mt. were partly analyzed during 2007.

Structures in Vivodina flysch indicate an intensive
folding with mainly southeastern fold vergencies
and NW-SE strike of the structural axes. However,
macro-structures which strikes E-W and are of south-
ern vergency were noticed as well. They appear far
on the north, near the border with Slovenia. Such
spread of structures is a result of left rotation caused
by franscurrent faults striking NE-SW.

Data on different types of faults and related rift
structures were the main collection subject in the
wider Delnice areaq. Istria flysch was only partly ana-
lyzed through current year’s work. Numerous sec-
ondary calcite infillings of tectonic discontinuities
were noticed within flysch marls. According to lin-
ear inscription on them, genesis and the character
of structural forms of higher order was defined. Al-
though such inscriptions and calcite slabs are very
common, it is interesting that data on such inscrip-
tions in Istria flysch and their genesis are nowhere
to be found in literature and that attention will be
devoted to them in the next period.

Sustavi pukotina u fliSu ispunjenih kalcitom na ¢ijim povrS§inama se uoc¢avaju
linearni elementi tektonskog transporta. Lupoglav (Istra).

Fracture systems in flysh filled with calcite and linear elements of tectonic transport

which can be observed on its surface (Lupoglav, Istria).
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U obalnom podrucju M. Losinja obavljena su pocetna
strukturna mjerenja u karbonatnim stijenama. Mjereni su
i definirani rasjedi, sustavi pukotina i borani oblici. Zatim,
mjerene su orijentacije razliCitih oblika pukotina i stilo-
lita te je odredena njihova geneza i polozaj u makro
strukturi.

Na juznom Velebitu su nastavijena istrazivanja struk-
tura uglavnom u Jelar naslagama. Ustanovljeni su sus-
tavi pukotina i drugih mehanickih ploha diskontinuiteta
koji su mogli nastati jedino u slucaju uslojenosti Jelara.
Na nekoliko lokaliteta, u zoni Tulovih greda, definirani
su strukturni oblici u Jelaru koji se, svojim pruzanjem i
oblikom, potpuno slazu s oblicima ustanovljenim u nasl-
agama podine, jurskim i krednim tvorevinama. Ova
zapazanja su u skladu s prijasnjim zapazanjima o uslo-
jenosti Jelar naslaga u podrucju Hajduckih i Rozanskih
kukova

U 2008. godini planirana su  strukturno-tektonska
istrazivanja u podrucju Istre, Kvarnera te juznog Vele-
bita. Najve¢a pozornost ¢e biti posvec¢ena, kao i kod
dosadasnjih istrazivanja, medusobnom tektonskom
odnosu razlicitin strukturnih planova i indeksu deformi-
ranosti pojedinih strukturnin oblika.

Infroductory measurement of carbonate rocks
was conducted in the coastal area of M. Losinj.
Faults, rift systems, and fold shapes were measured.
Furthermore, measurements were done on the ori-
entation of different shapes of fractures and stylo-
lites, and their genesis and position in the macro
sfructure was established.

Research on the structures, mostly in Jelar depos-
its, was continued in southern Velebit. Researchers
identified fracture systems and other mechani-
cal discontinuities which could only originate from
stratification of Jelar deposits. In several places, in
the zone of Tulove Grede, structural shapes were
identified in Jelar. These shapes, i.e their strike and
form, completely match the shapes identified in the
underlaying sediments of Jurassic and Cretaceous
ages. These observations are in accordance with
previous observations on the stratification of Jelar
deposits in the area of Hajducki Kuk and Rozanski
Kuk localities.

Structural tectonic research is planned for 2008 in
the area of Istria, Kvarner, and southern Velebit Mt.
The greatest attention will be devoted, as has been
in the previous researches, to reciprocal tectonic
relations between different structural plans and de-
formity index of related structural forms.

Bora sa svim strukturnim elementima
koji definiraju njenu genezu. M. LoSinj
A fold with all the structural elements
that define its genesis. Mali LoSinj Island.

36 HRVATSKI GEOLOSKI INSTITUT « CROATIAN GEOLOGICAL SURVEY



Geotermalna karta Republike Hrvatske 1:300.000
Geothermal map of the Republic of Croatia 1:300,000

Glavni istraziva&/Main researcher: Dr. sc. Miron KOVACIC (miron.kovacic@hgi-cgs.hr)

Geotermalna  karta  Republike  Hrvatske je
znanstvenoistrazivacki projekt Cija je svrha dobivanje
cjelovite slike o geotermijskim znacCajkama podrucja
drzave. Redlizacijom projekta upotpunit e se spoznaje
o prirodnim osobitostima prostora Hrvatske, a posebi-
ce o njenim prirodnim resursima. Do sada provedena
istrazivanja ukazuju na veliku geotermijsku raznolikost
hrvatskoga prostora i postojanje geotermijskin anomali-
ja. Temeljni cilj predlozenog projekta je definirati velicine
i raspored geotermijskin anomalija i prikupiti podatke o
svim geotermalnim pojavama u istrazivanom podrucju
te ih prikazati na karti i opisati u tumacu karte. Nove
spoznaje o geotermalnim pojavama u isfrazivanom
podrucju, tfemelijene na rezultatima istrazivanja u sklopu
projekta, prezentiraju se u znanstvenim radovima i izla-
ganjima na znanstvenim skupovima.

Istrazivanjima u razdoblju 2007.-2011. godine obuhva-
¢eno je oko 4000 km? povrsine dijela sjeverozapadne
Hrvatske u kojem se nalaze gradovi Zagreb, Sisak,
Petrinja i Karlovac. Istrazivano podrucje zapadnim ru-
bom granici s Republikom Slovenijom fe je zbog foga
sa slovenskim znanstvenicima uspostavijena dobra su-
radnja. Rezultati istrazivanja u okviru projekta osnova
su za procjenu geotermijskog potencijala i izdvajanje
perspektivnin zona za dobivanje geotermalne energije
u istfrazivanom prostoru te za planiranje koristenja pros-
fora, zastite okolisa i geotermalnih voda.

Pregledna karta podrucja istraZivanja u razdoblju 2007.-2011. godine
Review map of the area covered by the research 2007-2011.

www.hgi-cgs.hr

Geothermal Map of the Republic of Croatia is a sci-
entific research project whose aim is to obtain a com-
plete picture of Croatia’s geothermal characteristics.
By realization of this project, we will collect the knowl-
edge of natural characteristics and especially natural
resources of our country. The conducted research has,
up to now, shown a great geothermal diversity and ex-
istence of geothermal anomalies. The principal aim of
the suggested project is to define the magnitudes and
the location of geothermal anomalies and gather the
data of all geothermal phenomena so that they can be
presented on a map and described in the explanatory
notes. New findings of geothermal phenomena in the
researched area based on the acquired results is being
presented in scientific papers and at conferences.

In the research that started in 2007 and will last till
2011, 4000 km? of northwestern Croatia where the cit-
ies Zagreb, Sisak, Petrinja, and Karlovac are located
has been covered. As this area is on the borderline
with the Republic of Slovenia, a good cooperation was
established with Slovenian scientists. The results of the
research are a basis for evaluation of geothermal po-
tential, separation of zones perspective for geothermal
energy exploitation, and spatial planning as well as en-
vironmental and geothermal water protection.

In concordance with procedure and protocol, during
2007 our staff has published papers on Phase | (porepara-
tion phase) and Phase |l (field work phase), i.e. cabinet
and field data collection necessary for the construction
of a geothermal map. The following tasks were com-
pleted: a) defining of parameters for the project’s elec-
tronic database; b) collecting the data on the results of
previous geological, geothermal, and hydrogeological
research on the areq; ¢) locating some of the objects
with geothermal water; d) recording the state of these
objects and collecting the data needed for the data-
base, e) collecting some of the characteristic samples
of lithostratigraphic units for geothermal analysis on a
laboratory scale - Triassic dolomite, limestone, carbon-
ate breccia and rocks characteristic for Tertiary com-
plex of the Samoborsko Mt., Zumberak Mt., and Med-
vednica Mt.
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Prema postupcima, profokolu i planu istrazivanja ti-
jekom 2007. godine obavljani su radovi faze 1 (priprem-
na faza) i faze 2 (terenska faza), odnosno kabinetsko i
terensko prikupljanje podataka potrebnih zaizradu geo-
termalne karte. Obavljeni su sliededi radovi: a) Defini-
ranje parametara za racunalnu bazu podataka projek-
ta; b) Prikupljanje podataka o rezultatima prethodnih
geoloskih, geotermijskin i hidrogeoloskih istrazivanja
za prostor koji se obraduje; ¢) Lociran je dio objekata
s geotermalnom vodom; d) Snimljeno je stanje na ob-
jektima i prikupljeni osnovnih podatci potrebni za bazu
podataka; f) Prikuplien je dio karakteristicnih uzoraka
stijena litostratigrafskih jedinica za laboratorijske geoter-
mijske analize - trijaski dolomiti, vapnenci, karbonatne
breCe i karakteristicne stijene tercijarnog kompleksa
Samoborske gore, Zumberka i Medvednice.

Tijekom 2008. godine nastavit ¢e se radovi u okviru

faze 1 - prikupljanje podataka o rezultatima prethod-
nih geoloskih, geotermijskin i hidrogeoloskih istra-
Zivanja u prostoru koji se obraduje. Takoder ¢e se
nastaviti radovi faze 2 - lociranje povrsinskih geo-
termijskih pojava, terenske analize fizikalno - kemij-
skih parametara geotermalnih voda, prikupljanje
karakteristicnih uzoraka stijena  litostratigrafskih
jedinica na terenu i iz busotina za laboratorijske
geotermijske analize. ZapocCet ¢e predvidena
faza 3 - Laboratorijska istrazivanja. U okviru te
faze obavljat ¢e se sliedeca mjerenja i analize:
a) Mijerenja koeficijienta toplinske provodijivo-
sti, volumnog toplinskog kapaciteta i toplinske
difuznosti uzoraka stijena litostratigrafskih jedinica
istrazivanog prostora (dio mjerenja obavljat ¢e se
na ferenu); i b) Kvantitativne analize kemijskog
sastava uzoraka geotermalnih voda (anioni i ka-
tioni).

During 2008, we will continue the work on Phase
1 - collecting the data on the results of previous
geological, geothermal, and hydrogeological re-
search; as well as work on Phase 2 - locating surface
geothermal phenomena, field analyses of physical-
chemical parameters of geothermal water, gath-
ering of characteristic samples of lithostratigraphic
units on the field and from bore-holes for the pur-
pose of geothermal analyses. We will also start the
planned Phase il - laboratory research. Within this
phase, the measurements and analyses will be as
follows: a) measurements of heat conductivity co-
efficient as well as heat volume capacity and heat
diffusion ability of lithostratigraphic units of the area
(part of the measurements will be done on the field)
and b) quantitative analyses of chemical structure
of the geothermal water samples (anions and cat-
ions).

Izvor geotermalne vode (24,8 °C ) u selu Toplice kraj Svete Jane SZ od Jastrebarskog

Geothermal water well (24, 8 °C) in the Toplice village near Sveta Jana, NW from the city of Jastrebarsko.
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OSTALI PROJEKTI MZOS RH

OTHER PROJECTS FUNDED BY THE MINISTRY
OF SCIENCE, EDUCATION, AND SPORTS OF THE

REPUBLIC OF CROATIA

Stratigrafska evolucija trijasa Hrvatske
Stratigraphic evolution of the Triassic in Croatia

Glavni istraziva&/Main researcher: Dr. sc. Tonéi GRGASOVIC (fonci.grgasovic@hgi-cgs.hr)

Cilj projekta je istrazivanje frijaskih naslaga Hrvatske,
koje su do sada relativno slabije istrazene u odnosu na
druge mezozojske i kenozojske naslage. Detaljina multi-
disciplinarna istrazivanja pojedinih lokaliteta u sjevernoj
(Zagorsko-srednjotransdanubijski dio Sava-zone) i juznoj
Hrvatskoj (Vanjski Dinaridi) omogucit ¢e nova saznanja
u rekonstrukciji evolucije frijasa na ovim prostorima, te
u konacnici razmatranje paleogeografskih odnosa u
ovom dijelu Tetisa. TeZiste istrazivanja je na srednjem ftri-
jasu kao vremenu najvecih geoloskih promjena, dok e
se gornji trijas istrazivati najvise u smislu utvrdivanja razlika
izmedu spomenutih cjelina. Biostratigrafska istrazivanja
na baz razlicitih fosiinih skupina (vapnenackih algi,
foraminifera, palinomorfa, konodonata, radiolarija i
dr.) uz sedimentoloska, palinofacijesna i geokemijska
istrazivanjima omogucit ¢e korelaciju plitkovodnih plat-
formnih i dubljevodnih bazenskih naslaga.

Istrazivanja u 2007. godini, kao prvoj godini projekta,
obuhvatila su uglavnom preliminarna istrazivanje lo-
kaliteta s naslagama trijasa na Velebitu, okolici Sinja i
na Zumberku. Na spomenutim lokalitetima detaljno su
istrazeni pojedini izdanci na kojima je bilo predvideno
snimanje stupova. Neki od njih pokazali su se pogod-
nima za nastavak istrazivanja, dok su na drugima obav-
lilena samo uzorkovanja. Obavljene su i preliminarme
analize prikuplienog fosiinog materijala, kao i onog pri-
kuplienog u ranijim istrazivanjima

Istrazivanja na projektu bila su dijelom povezana s
pripremom znanstvenog skupa “9th International Sym-
posium on Fossil Algae” koji se odrzao u Hrvatskoj od 15.
do 22. rujna, na Cemu je dio suradnika bio intenzivho
angaziran. Rezultat toga su radovi publicirani u vodicu
ekskurzija i knjizi sazetaka.

U 2008. godini planiraju se intenzivniji ferenski radovi,
posebno na podrucju Donjeg Pazarista na Velebitu.
Radi se o intraplatformnom bazenu, gdje je na malom
podrucju moguce pratiti vrlo raznolike facijese, njihove
kontakte i promjene u prostoru i vr.emenu.

Tipi¢ni gornjotrijaski “Glavni dolomit” (Hauptdolomit) iz Zumberka.
Typical Upper Triassic “Main Dolomite” (Hauptdolomit) from Zumberak Mt.

The aim of the project is to research Triassic strata in
Croatia, which have been up to now poorly explored
compared with Mesozoic and Cenozoic strata. De-
tailed multidiscipline research of individual localities in
the north (Zagorje-midtransdanuban part of the Sava
zone) and in the south (outer Dinarides) will enable
new knowledge in reconstruction of Triassic evolution
in this area, and will finally give a view of the paleo-
geographic relations in this part of the Tethys. The goal
of the research is Middle Triassic as an area of great-
est geological changes, while Upper Triassic will be ex-
plored mainly as a reference for differences among the
mentioned unifs. Biostratigraphical research based on
various fossil assemblages (calcareous algae, foramin-
ifera, palinomorpha, conodonts, radiolaria etc.), along
with sedimentological, palynofacial, and geochemical
research will enable correlation of shallow-water plat-
form and deep-water basin sediments.

The research in 2007, the first year of the project, dealt
mainly with preliminary research of localities with Trias-
sic sediments in Velebit Mt, the area around Sinj, and
on Zumberak Mt. Individual outcrops on the mentioned
localities have been researched, on which logging and
sampling of columns was planned. Some of them have
proved fo be suitable for further research, whereas on
others, only preliminary sampling was done. Preliminary
analyses of this gathered fossil material, as well as the
material gathered in earlier research have also been
done.

The research on the project was partly associated
with the preparations of the 9th International Sympo-
sium on Fossil Algae held in Croatia from 15th to 22nd
of September, 2007, in which a part of the project col-
laborators was highly involved. The results of this are pa-
pers published in the Field trip guide book and Absfract
book.

In 2008, we plan intense field work, especially in the
Donje Pazariste area on Velebit Mt. concerning an in-
tra-platform basin, where it is possible to survey various
facies, their contacts and changes within a very small
areaq.

Brojne vapnenacke alge Diplopora annulata na povrsini stijene (ladinik, Velebit)

Numerous calcareous algae Diplopora annulata on the rock surface (Ladinian, Velebit Mt.)
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Odraz paleoklimatskih promjena u jursko-krednim

sedimentima krskin Dinarida

Sedimentary record of

Jurassic-Cretaceous climatic changes in Karst Dinarides

Glavni istrazivac/Main researcher: Dr. sc. Antun HUSINEC (antun.husinec@hgi-cgs.hr)

Cilj geoloskih istrazivanja u 2007. godini bio je
utvrdivanje lokaliteta za snimanje detaljinih geoloskin
sfupova te samo snimanje stupova s uzorkovanj-
em za specijalisticke analize. Rekognosciranjem su
obuhvacéena sliedeca podrucja: Platak, Dinara, otok
Hvar i dubrovacko zalede. Tijekom terenske prospekcije
utvrdeno je da lokaliteti na Platku i Dinari nisu pogodniza
detalino sedimentolosko istrazivanje. Fokus istrazivanja
stoga je stavljen na juzni dio Jadranske platforme gdje
je snimlieno nekoliko kontinuiranih geoloskih stupova,
Cija ukupna analizirana debljina nadmasuje planiranu.
Sedimentolosko-paleoklimatski najzanimljiviji su lokaliteti
na Hvaru (Jelsa) i dubrovackom zaledu (Brotnice), pa
su isti i odredeni za snimanje detaljnih litostratigrafskin
stupova. Detaljni litostratigrafski stup debljine 80 metara
kroz aptsko-starijealbske naslage snimljene u blizini na-
selja Jelsa. U dubrovackom zaledu snimljena su 4 detalj-
na litostratigrafska stupa u blizini naselja Brotnice. Uku-
pna debljina istrazenoga slijeda plitkomorskin naslaga
iznosi oko 460 metara. Stratigrafski raspon istrazenog
vapnenacko-dolomitnog kompleksa ferenski je proci-
jenjen na kimeridz-berijas. Uzorci za paleontolosku, sedi-
mentno-petrografsku, te izotopnu analitiku su u potpu-
nosti prikupljeni, te je u tijeku njihova obrada.

Rezultati istrazivanja dijelom su publicirani i prikazani
na medunarodnim skupovima.

U 2008. godini planiran je nastavak istrazivanja na
podrucju Dalmacije.

U projekt su ukljuceni istrazivaci dr. sc. lvo Veli¢ i mr.
sc. Damir Palenik, te vanjski suradnici: akademik Josip
Tisljar, akademik Branko Sokac, dr. sc. Tomislav Malvi¢
(INA), profesor Fred Read (SAD) i profesor Linda Hinnov
(SAD).

The aim of the geological research in 2007 has
been fo determine the locations for logging of de-
tailed geological columns and sampling for special
analyses. Several areas suitable for the investigato-
ions were recognized: Platak Mt., Dinara Mt., Hvar
Island, and the Dubrovnik hinterland. During the
research on the prospects of the terrain was per-
formed, it was determined that the locations on
Platak Mt. And Dinara Mt. are not suitable for de-
tailed sedimentological research. The main focus
was then moved to the southern part of the Adriatic
Platform where several continuous geological col-
umns were logged and sampled, and whose ana-
lyzed thickness exceeded that of the planned one.
Sedimentologically and paleoclimatically, the most
interesting locations are found on the Hvar Island
(Jelsa) and on the Dubrovnik hinterland (Brotnice),
thus they were set for logging of detailed lithostrati-
graphic columns. Detailed lithostratigraphic column
80 m thick that passes through Aptian-Lower Albian
strata has been logged near Jelsa. In the Dubrovnik
hinterland, 4 detailed lithostratigraphic columns
near Brotnice have been logged. The fofal thick-
ness of the researched shallow-water sequence is
approximately 460 meters. A stratigraphic range of
the researched limestone-dolomite complex has
been estimated to be Kimmeridgian and Berriasian.
Samples for paleontological, sediment-petrograph-
ical, and isofope analysis have been gathered
completely and their processing is in progress.

The results of the research have been partly pub-
lished and presented at international conferences.

In 2008, we plan to proceed with the investigation
in Dalmatia.

The project involves 2 collaborators: Dr. Ivo Velic,
M.Sc. Damir Palenik, and 5 associates: academy
member Josip Tisljar, academy member Branko
Sokac, Dr. Tomislav Malvic (INA), Prof. Fred Read
(SAD), and Prof. Linda Hinnov (SAD).
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Holocenski sedimenti kao zapis promjena u okolisu jadranskih

slievova

Holocene sediments as a record of changes

in cafchments of the Adriatic coastal region

Glavni istrazivac/Main researcher: Dr. sc. Georg KOCH (georg.koch@hgi-cgs.hr)

Antropogena aktivnost i klimatske promjene glavni su
cimbenici koji utieCu na vodene tokove, pronos sedi-
menata i promjene parametara u ekosustavima rijecnih
slievova, jezerskih i priobalnih podrucja tijekom holoce-
na (zadnjih 12.000 godina). Zapisi djelovanja navedenih
cimbenika ostaju u sedimentima, a interpretirgju se na
femelju datfiranja metodom C te granulometrijskin,
geokemijskih, mineraloskih, palinoloskinh i palinofacijesn-
ih analiza kao i geomorfoloskih istrazivanja te dostupnih
podataka o globalnim klimatskim promjenama. Na tqj
se nacin omogucuje definiranje pozadinskinh ili pred-
antropogenih uvjeta s obzirom na promjene u uporabi
zemljista i talozenje potencijalno toksicnih elemenata,
kao i granicnih uvjeta koji su aktivirali promjene. Takvim
pristupom u istrazivanju daje se i doprinos poboljsanju
odrzivog gospodarenja resursima u jadranskom krskom
i priobalnom prostoru.

U podrucju Vranskog jezera na Cresu, primjenom spo-
menutog metodoloskog pristupa na materijalu iz jezg-
ara busotina, definirana su Cetiri sukcesivna razdoblja:
7700-6700, 6500-4400, 4200-3000 i 2000 do pocetka 20.
stoljeca.

U narednom periodu planirano je istrazivanje holo-
censkih naslaga u podrugju Cepi¢ polia, poplavno-
ponorne zone LiCkoga polja, aluvij rijeke Dabra u pros-
toru Morinjskog zaljieva i Kolansko blato na Pagu.

Distribucija pijeska u profilu buSotine CS-9 na obali Vranskog jezera
i usporedba s razdobljima visokih vodostaja (crni pravokutnici)
jezera tijekom holocena u sredi$njoj Europi prema MAGNEY et al 2003.

Distribution of sand in the CS-9 borehole profile on the Vransko Lake shore
and a comparison with eras of high lake-water levels (black rectangles)
during Holocene in Central Europe according to MAGNEY et al. (2003).

www.hgi-cgs.hr

Anthropogenic activity and climatfic changes have
been key factors to influence water flows, sediment
transportation, and changes in parameters of ecosys-
tems of river watersheds, lake and coastal areas during
the Holocene (12,000 BP). The records of these factors
remain in sediments and can be interpreted by "C
dating method and granulometric, geochemical, min-
eralogical, palynological, and paliofacial analyses as
well as by geomorphological research and the avail-
able data on global climatic changes. This is the way to
define background or pre-anthropogenic conditions,
considering the changes in the land management and
deposition of potentially foxic elements, as well as bor-
der condiitions that have triggered these changes. With
this approach in research, we contribute fo improve-
ment of sustainable resource management in the Adri-
atic karst and coastal areas.

Four successive eras have been determined in the
Vransko Lake area, by applying the mentioned meth-
odology: 7700-6700, 6500-4400, 4200-3000 and 2000
until the begining of the 20™ century.

In the following period, we plan to research Holo-
cene sediments in the Cepic Polje areq, sink-hole zones
of Licko Polje, alluvium of the Dabra River near the Mo-
rinski Bay, and Kolansko Blato on Pag Island.
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Stratigrafija naslaga krede u okviru geodinamike jadranskog
podrucja Hrvatske  Stratigrophy and geodynamic context
of Crefaceous deposits in the northeastern Adriafic region

2007.

v -

Snje izvjesce

Godi

Glavni istrazivac/Main researcher: Dr. sc. Tvrtko KORBAR (tvrtko.korbar@hgi-cgs.hr)

Tijekom 2007. godine prezentirana je hipoteza o
geoloskoj evoluciji sjeveroistocnog dijela jadranskog
podruc¢ja na temelju analize postoje¢in podataka i
preliminarnih rezultata istrazivanja. Radi testiranja poje-
dinih elemenata hipoteze, prikupljani su novi podatci o
rasprostranjenosti litostratigrafskih jedinica gornje krede
na podrucju Dalmacije. Na temelju prikupljenih podata-
ka razmatrani su lokaliteti za naredna istrazivanja. Priku-
plieni su uzorci stijena otoka Palagruze, a specijalistiCke
analize su u fijeku. Detalino su istrazivane naslage
vrsnog cenomana i najnizeg turona na otoku Bracu.
Koristenjem nekoliko specijalistickin metoda: litostrati-
grdfije, sedimentologije i biostratigrafije, s posebnim no-
glaskom na kemostratigrafiju (8'*C i §'®0), pokusat ce
se registrirati i interpretirati zapisi regionalnin/globalnih
tektonskih i/ili oceanografskih dogadaja, na femelju
kojih &e biti napravljena korelacija odabranih sliedova
naslaga.

Tijekom 2008. planira se nastavak istrazivanja
mogucih uzroka i posliedica tektonskih i/ili oceanograf-
skih dogadaja oko granice cenomana i furona. Inten-
zivirane su pripreme za aktivnu suradnju s timom prof.
dr. sc. Adriana Immenhausera s Ruhrskog Sveucilista u
Bochumu, s ciliem bolje korelacije i interpretacije slicnih
dogadaja tijekom donje krede. U planu su i istrazivanja
mladih naslaga gornje krede radi kemostratigraf-
skog uskladivanja biostratigrafije s kronostratigrafijom
pomocu stratigrafije stroncijevih izotopa (¥7Sr/8Sr), te
radi definiranja njihova tektonostratigrafskog znacaja.

Suradnici na projektu su prof. dr. sc. Vladimir Jelaska
(Zagreb), doc. dr. sc. Blanka Cvetko TeSovi¢ (GPZ, PMF,
Sveuciliste u Zagrebu) i prof. dr. sc. Bosiljka Glumac
(Smith College, Northampton, Massachusets, SAD).
Vanijski suradnik je prof. dr. sc. Thomas Steuber (The Pe-
froleum Institute, Abu Dhabi, UAE).

Terenska istraZivanja naslaga cenomana na otoku Solti.
Fieldwork on the Cenomanian strata exposed on the Solta Island.

During 2007, a hypothesis on the geological evolu-
tion of the NE Adriatic region, based on the analysis
of the existing data and preliminary research results,
was presented. In order to test individual parts of
the hypothesis, new data on the distribution of Up-
per Cretaceous lithostratigraphic units in Dalmatia
have been gathered. On the basis of the gathered
data, the locdlities for the following research have
been considered. Rock samples from Palagruza
have been taken, and the specialist analyses are
in progress. The uppermost Cenomanian fo lower-
most Turonian strata on the Brac Island have been
researched in deftail. By using several specialist
methods like lithostratigraphy, sedimentology and
biostratigraphy, and particularlly chemostratig-
raphy (3°C and §'0), attempts will be made to
register and interpret records of regional/global
tectonic and/or oceanographic events, based on
which correlation of investigated successions will be
made.

During 2008, we plan to confinue the research
of possible causes and effects of tectonic and/or
oceanographic events that occurred arround the
Cenomanian-Turonian transition. Preparations for
an active cooperation with Prof. Dr. Adrian Immen-
hauser’s team from the Ruhr University in Bochum
have been intensified, with the aim to correlate
and interpret similar events during the Lower Creta-
ceous. Research of upper part of the Upper Creta-
ceous strata have also been planned, with the aim
of chemostratigraphicall correlation of biostratigra-
phy and chronostratigraphy, by using strontium-iso-
tope &’Sr/%Sr) stratigraphy.

Collaborators on this project are Prof., Viadimir
Jelaska (Zagreb), Dr. Blanka Cvetko TeSovi¢ (Fac-
ulty of Science, University in Zagreb), and Prof. Dr.
Bosiljka Glumac (Smith College, Northampton, Mas-
sachusets, USA). Prof. Dr. Thomas Steuber (The Pe-
troleum Institute, Abu Dhabi, UAE) is a foreign col-
laborator of the project.
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Mezozojske magmatske, plastne i piroklastiCne stijene

sjeverozapadne Hrvatske

Mesozoic igneous, mantle,

and pyroclastic rocks of northwestern Croafia

Glavni istrazivac/Main researcher: Dr. sc. Damir SLOVENEC (damir.slovenec@hgi-cgs.hr)

U okviru projekta istrazuju se slozeni mezozojski plastni,
magmatski i piroklasticni kompleksi stijena koje relativno
obilato izdanjuju na podrucju sjeverozapadne Hrvatske,
a pripadaju razlicitim fazama alpinskog orogenskog
ciklusa tijekom trijasa, jure i donje krede.

Namjera je ovog projekta sveobuhvatno istraziti
geokemijske i petroloske znaCajke stijena kako bi se utvr-
dio geotektonski rezim nastanka i smjestavanja magmi,
te na femelju egzakinih analitickin podataka predlozio
logicki izveden model koji bi slikovito predocio geotek-
fonsku evoluciju podrucja sjeverozapadne Hrvatske.
Koreliranjem dobivenih rezultata s rezultatima slicnih
magmatskin kompleksa na podrucju Panonskog ba-
zenaq, Dinarida i Alpa dobit €e se §iri regionalni znacaj
mezozojskin plastnih, magmatskih i piroklasticnih stijena
sjeverozapadne Hrvatske.

Tijekom 2007. godine provedena su tferenska
istrazivanja stijena fragmentirane oceanske litosfere
udruzene s fragmentima razlicitih sedimentnih stijena u
kaoticnoj sedimentnoj tvorevini (1. ofiolitnom melanzu)
na podrucju juznih padina lvanicice, sievernim padina-
ma Kalnika, a manjim dijelom Medvednice i Samobor-
ske gore. Terenskim istrazivanjima izvrena je prospekcija
terenq, lociranje izdanaka, uzorkovanje i makroskop-
ska determinacija sfijena, te snimanje dvaju profila na
podrucju lvanscCice. Nakon determinativne polarizaci-
jske mikroskopije izbrusaka stijena, reprezentativan broj
uzoraka stijena i/ili separiranin mineralnin koncentrata
je analiziran razlicitim analitickim metodama (ICP, ICP-
MS, EPMA, XRD, Nd/'Nd, Ar-Ar) kako bi se odredio
njinov kemijski sastav i izotopna starost.

U 2008. godini planiran je nastavak terenskin istra-
zivanja na podrucju Kalnika, Ilvanscice i StrahinsCice,
kao i obrada podataka dobivenih analitickim meto-
dama.

Satelitska slika sjeverozapadnog dijela Hrvatske prikazuje podrucja istrazivanja tijekom

2007.i2008. godine.

A satellite image of the northwestern part of Croatia showing areas of research in

2007 and 2008.

www.hgi-cgs.hr

In this project, complex Mesozoic mantle, magmatic
and pyroclastic rock systems are being researched. The
rocks are richly outcropped in northwestern Croatia,
belonging to different phases of alpine orogenic cycle
that happened during the Triassic, Jurassic, and Lower
Cretaceous. The purpose of the project is tfo fully ex-
plore geochemical and petrological characteristics of
rocks in order to determine the geotectonic regime of
genesis and location of magmas, and based on exact
analytical data to suggest a logical model that would
depict geotectonic evolution of northwestern Croatia.
By correlating acquired results with the results of similar
magmatic complexes in the Pannonian basin, Dina-
rides, and Alps, we will get a wider regional relevance
of Mesozoic mantle, magmatic and pyroclastic rocks of
northwestern Croatia.

During 2007, field research of fragmented ocean
lithosphere rocks combined with fragments of different
sediment rocks in a chaotic sediment formation (the
so-called ophiolitic melange) has been conducted, in
the area of southern slopes of Ivanscica Mt., northern
slopes of Kalnik Mt., and smaller part of Medvednica
and Samoborsko Mts. With this field work we have done
terrain prospecting, outcrop locating, sampling and
macroscopic rock determining, as well as logging and
sampling of two profiles in the Ivanscica Mt. area. After
determinative polarization microscopy of thin sections,
a significant number of rock samples and/or separated
mineral concentrates have been analyzed by analyfi-
cal methods (ICP, ICP-MS, EPMA, XRD, 'Nd/'*Nd, Ar-
Ar) in order to defermine their chemical structure and
isofopic age.

In 2008, we plan to continue field work in the area of
Kalnik Mt., Ivanscica Mt., and StrahinsCica Mt. and fo
analyze data acquired by analytical methods.
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Mikrofosiine zajednice u karbonatnim naslagama krskin Dinarida

Microfossil assemblages in the carbonate sedimentary rocks
of the Karst Dinarides

2007.
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Snje izvjesce

Godi

Glavni istraziva&/Main researcher: Dr. sc. Ivo VELIC (ivo.velic@hgi-cgs.hr)

Projekt se bavi istrazivanjima bentickin foraminifera i
vapnenackih alga, jer su to najvaznije skupine fosilnih
organizama za stratigrafsku rasClambu  karbonatnih
naslaga u Krskim Dinaridima.

U 2007. terenska istrazivanja pokazala su da poje-
dina planirana snimanja detaljnin geoloskih stupova,
kao npr. kroz jurske i donjokredne naslage u podrucju
Dinara-Zrmanja-Postak nisu moguca u kontinuitetu vec
samo parcijalno, §to zbog tektonske poremecenosti, Sto
zbog kasnodijagenetske dolomitizacije znatnih dijelova
fih naslaga. Obavljeno je terensko rekognosciranje za
snimanje stupova i magnetostratigrafska mjerenja u
Velebitu i Lici, snimanje stupova i uzorkovanje srednjo-
permskih naslaga u Velebitu za paleomagnetske anal-
ize, rekognosciranja u trijasu i juri u Kupreskome polju,
rekognosciranja u juri i kredi Dinare, snimanje stupova
u srednjoj juri fe albu i cenomanu Biokova te rekogno-
sciranje i uzorkovanje granice kreda-tercijar u Ravnim
kotarima, Zagori, Biokovu i Konavlima. Laboratorijski
su napravljene izotopne analize granice perm-trijas u
Svicarskoj, paleomagnetske analize permskih naslaga u
Poljskoj te izrada izbrusaka i mikropaleontoloske odred-
be pri HGI.

Ostvarena je suradnja s prof. dr. Marekom Lewan-
dowskim iz Geoloskog instituta Poliske akademije (P.A.S.)
i Poliskog geofizickog instituta u magnetostratigrafskim
istrazivanjima permskih i jurskin naslaga, u okviru koje
je dr. sc. Igor Vlahovi¢ boravio fiedan dana u Varsavi,
gdje je sa prof. Lewandowskim obavio preliminarne po-
leomagnetske analize uzoraka permskih i jurskih stijena
Velebita. Uslijedilo je i ferensko istrazivanje i uzorkovanje
donjo-srednjopermskih crvenin klastita Velebita, kako
bi pokusali utvrditi paleogeografski polozaj nasega
podrucja u to vrijeme i pokusali rijesiti stratigrafski
polozaj pomocu magnetostratigrafije. U listopadu 2007.
je dr. sc. Igor Vlahovi¢ sudjelovao na znanstvenom
skupu 2007 Geological Society of America Meeting
and Exhibition, koji je odrzan u Denveru (SAD). Na fom
je skupu prezentirao preliminarne rezultate istrazivanja
Jelarskih breCa, a obavio je i konzultacije i dogovore
0 buducoj suradniji s drugim inozemnim suradnikom na
projektu, prof. dr. Paulom Enosom (University of Kansas).
Akademik Branko Sokac i dr. sc. Ilvo Veli¢ su sudjelovali
u pripremi ekskurzije u Velebit i Biokovo u okviru skupa
9. Int. symp. on fossil algae te aktivho na samom skupu.
Pored toga, suradnici na projektu objavili su i nekoliko
radova.

The project deals with research of benthic foramin-
ifera and calcareous algae since those are the most
relevant groups of fossil organisms for stratigraphic
analysis of carbonate sediments in karstic Dinarides. The
field research done in 2007 has shown that certain log-
ging of geological columns, like the ones through Juras-
sic and Lower Cretaceous strata in the Dinara-Zrman-
ja-Postak area, are not possible in continuity but only
partially, due to tectonic disorder and late diagenetic
dolomitizaion of a significant number of these stfrata.
The field feam conducted terrain recognition for col-
umn logging and magneto-stratigraphical measuring
on Velebit Mit. and in Lika region, columns logging and
sampling of Middle Permian sediments on Velebit Mt.
for paleomagnetic analyses, recognition of Triassic and
Jurassic in Kupresko Polje, recognition of Jurassic and
Cretaceous on Dinara Mt., column logging in Middle
Jurassic, as well as Albian and Cenomanian on Biokovo
Mt., and recognition and sampling of the Cretaceous-
Tertiary boundary in Ravni Kotari, Zagora, Biokovo, and
Konavle. Laboratories conducted isotope analyses of
the Permian-Triassic boundary samples in Switzerland,
and also paleomagnetic analyses of Permian sedi-
ments in Poland, and made thin sections and carried
out micropaleontological determination at CGS.

Cooperation with Prof. Dr. Marek Lewandowski from
the Geological Survey of the Academy of Poland (PAS)
and Polish Geophysical Institute in magneto-strati-
graphic research of Permian and Jurassic sediments
was established. During the research, Dr. Igor Viahovi¢
spent a week in Warsaw where in cooperation with
Prof. Lewandowski, he conducted preliminary paleo-
magnetic analyses of samples from Permian and Juras-
sic rocks of Velebit Mt. What followed is a field research
and sampling of lower middle Permian red clastics of
Velebit Mt., so that an attempt at determining the pa-
leogeographic position of the area at that time could
be made, as well as an attempt at solving the prob-
lematic stratigraphic issues using magnetostratigraphy.
Dr. Igor Viahovi¢ attended the scientific conference
2007 Geological Society of America Meeting and Ex-
hibition, held in Denver, USA, in October 2007. There he
presented preliminary results of investigations on the Je-
lar breccia, and he arranged future cooperation with
other foreign colleague on the project - Prof. Dr. Paul
Enos (University of Kansas). Academy member Branko
Sokac and Dr. Ivo Veli¢ took part in preparing a field trip
to Velebit and Biokovo Mts. as a part of the conference
9. Infernational Symposium on Fossil Algae, and actively
participated in the conference itself. Furthermore, proj-
ects’ collaborators published several scientific papers.
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PROJECTS FUNDED BY THE NATIONAL FOUNDATION FOR SCIENCE,

HIGHER EDUCATION AND TECHNOLOGICAL DEVELOPMENT

Geoloska karta Konavala 1:50.000 - nuzna pretpostavka
odrzivog razvoja  Geological map of Konavie scale 1:50,000

a necessary precondifion of sustainable development

Glavni istrazivac/Main researcher:

Dr. sc. Bozo PRTOLJAN (bozo.prtoljan@hgi-cgs.hr)

Ovqj projekt financira Nacionalna zaklada za znanost
(NZ2), koja u okviru programa ,Partnerstvo u temeljnim
istrazivanjima®, potice suradnju znanstvenih institucija
s industrijom i poduzetnistvom. Cilj programa je privudi
ulaganja iz industrije i poduzetnistva u fundamentalna
istrazivanja. Ujedno se zeli na hrvatskim sveucilistima i
javnim institutima povecati izvanproracunski udio ula-
ganja u temeljna istrazivanja na nacelima javnog i
privatnog partnerstva. NZZ pritom Zeli nametnuti svijest
u hrvatskoj akademskoj zajednici, odnosno industriji i
poduzetnistvu, da fundamentalna istrazivanja nemaju
samo za cilj stvoriti znanstveni rezultat, veé¢ im je jed-
nako vazna zadac¢a obrazovati pojedince najvisom
razinom akademskin kompetencija koji ne sluze samo
znanstvenim istrazivanjima, nego i razvitku gospodarst-
va. Na tim nacelima temelji se i ovaj projekt, koji ima
za cilj izradu geoloske karte mjerila 1:50.000 na litostrati-
grafskom principu. Ova karta ponuditi &e cjeloviti uvid
u prirodnu osnovu podrucja Konavala. Temeljem karte
moguce je valorizirati ukupne prirodne potencijale s
naglaskom na prostorno planiranje te odrzivo gospo-
darenje hidroloskim i drugim resursima. Podatci priku-
plieni ovim istrazivanjima sami po sebi znacajno dopri-
nose stvaranju plastiCnije slike o strukturno-geoloskoj
gradi povrsinskog i podzemnog dijela istrazivanog ter-
ena. Ujedno omogucuju korelaciju ovih sa rezultatima
slicnih istrazivanja u drugim dijelovima Dinarida i Sireg
alpsko-mediteranskog pojasa.

Bora u kampanskim vekstonima zapadnog dijela Prevlake.
A fold in the Campanian wackestones in western part of Prevlaka.

www.hgi-cgs.hr

This project was funded by the National Founda-
tion for Science (NZ2), which encourages coopera-
tion of scientific institutions with industry and private
entrepreneurs within the program “Partnership in ba-
sic research”. The aim of the program is to attract in-
vestments from the industry sector and from private
entrepreneurs in order to fund basic research. The
aim is also to increase the out-of-budget funding of
Croatian Universities and public institutes by public
and private partnerships. The NZZ is trying fo create
an awareness among the investors of the Croatian
academic community, industrial sector, and private
enfrepreneurs, whose investments are not covered
by the budget, that the aim of the basic research
is not only scientific results but also the education of
individuals according to the highest possible aca-
demic standards, for economic development. This
project is also based on these principles. Its aim is to
construct a geological lithostratigraphical map in
the scale of 1:50,000. This map will give a complete
insight into the natural basis of the Konavle area. As
a result, it will be possible to evaluate fotal natural
potential, especially spatial planning and sustain-
able management of hydrological and other re-
sources. The data gathered in this research contrib-
ute to a more plastic image of structural-geological
structure of surface and underground part of the
covered fterrain. They also enable correlation of
these dafa with the results of other research done in
other parts of the Dinarides and wider Alpine-Medli-
terranean area.

Sinklinala u gornjoeocenskom flisu Konavoskog polja.
Syncline in the Upper Eocene flysch in Konavosko Polje.
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MEDUNARODNI PROJEKTI
INTERNATIONAL PROJECTS

KATER Il projekt

KATER Il project

Glavni istraziva&/Main researcher. Dr. sc. Ante PAVICIC (ante.pavicic@hgi-cgs.hr)

U 2006. godini zavrien je rad na medunarodnom KAT-
ER Il projektu (INTERREG Il B CADSES) kojim je pokriveno
podrucje cijele Like s naglaskom na slijev Gacke. Pro-
jekt se bavio istrazivanjem vode u krdu, a prvenstveno
zastitom okolisa i upravljanjem prirodnim resursima, te
prevencijom od rizika negativnog djelovanja na okolis
pri koristenju prostora. Kater Il projekt je zavrsio kon-
ferencijom u Becu: All about Karst & Water - Decision
Making in a Sensitive Environment (09-11.10.2006.), na
kojoj su svojim Clancima sudjelovali i istrazivaci s projek-
ta OHGK. U 2007. je nacinjen konacni izvjestaj: IMPACT
OF TRANSPORT INFRASTRUCTURE (MOTORWAYS) ON THE
ENVIRONMENT AND WATER RESOURCES IN KARSTIC AR-
EAS: The River Gacka catchment.

Polozaj ,mastolova®, postrojenja za kontroliranu odvodnju
prometnica, na autocesti u slijevu rijeke Gacke.

Runoff retention facilities of the new highway
through the Gacka river catchment.

The work on the international KATER Il project (IN-
TERREG Il B CADSES) which covered the entire Lika
region and particularly the Gacka river basin was
completed in 2006. The project dealt with water re-
search in the karst areq, primarily the environmental
protection, recourse management, and the preven-
tion of negative effects on the environment due to
spatial management. KATER Il project ended with a
conference All about Karst & Water - Decision Mak-
ing in a Sensitive Environment, held in Vienna from
9th to 11th of November 2006. Researchers form
the Basic Geological Map of Croatia project also
participated in the conference with their papers.
In 2007, a final report was done, called IMPACT OF
TRANSPORT INFRASTRUCTURE (MOTORWAYS) ON THE
ENVIRONMENT AND WATER RESOURCES IN KARSTIC
AREAS: The River Gacka catchment.

Improvizirano uzorkovanje vode koja istje€e iz ,mastolova"“.
Syphon samplers used for runoff collection.
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Revizija taksonomije endemskog vapnenackog

nanoplanktona Paratetisa

Revision of faxonomy of

Paratethyan endemic nannofossils

Glavni istraziva&/Main researcher: Mr. sc. Ines GALOVIC (ines.galovic@hgi-cgs.hr)

Synthesys (GB TAF-3733) je dio projekta Europske Uni-
je (dio “European community research infrastructure
action® founded within FP6 “Structuring the European
research area" program), koji omogucuje mladim
istrazivaCima dostupnost najnovijin fehnologija i nacina
rada, osposobljavajuéi ih pritom za rad na temeljnom
dijelu prirodnih znanosti, u ovom slucaju sistematici or-
ganizama. Uzorci miocenskih sedimenata pripadaju
Hrvatskom bazenskom prostoru i prikupljeni su u okviru
raznih zadataka na OGK RH 1:50.000 koji se izvode pri
Hrvatskom geoloskm institutu. AnalitiCki dio je naprav-
lien uz pomo¢ dr. Jeremy Young-a na Prirodoslovnom
muzeju u Londonu, Engleska.

Povezanost podrucja Paratetisa s ostalim marins-

kim prostorima (Atlantik, Mediteran, Indopacifik) bila
je nekoliko puta uspostavijena i prekinuta za vrijeme
miocena, zbog tektonskih zbivanja i eustazije. Rubna
podrucja Paratetisa bila su jace izZlozena tim ufjecajima,
a koja su jo§ pospjesena povremenim rijecnim doto-
kom, §to je sve dovelo do stvaranja endemskih uvjeta
krajem badena (pocetkom sarmata). Najnovija siste-
matika vapnenackog nanoplanktona spoj je bioloske i
paleontoloske klasifikacije dobivene uz pomo¢ najnovi-
jih tehnoloskih dostignu¢a (SEM, TEM, citologija, bio-
kemija, molekularna genetika...). Medutim, endemski
rodovi i vrste Paratetisa nisu ukljuCeni u najnoviju tak-
sonomiju, zbog €ega se ovim pro-
jektom pristupilo reviziji dosadasnje
klasifikacije  Paratetiskih  oblika,
uvrstavanjem endemskih i novih
vrsta U najnoviju sistematizaciju
vapnenackog nanoplanktona.
Uz pomo¢ elektronskog i svjetlos-
nog mikroskopa snimljene su i izm-
jerene morfoloske znacajke oblika
(struktura i kristalografija). Pritom je
primijenjeno polarizacijsko svjetlo i
fazni kontrast, kao i gipsni listic na
svjetlosnom mikroskopu, kojima
se bilieze promjene potamnjenja
vapnenackih plocica, kada sv-
jetlost prolazi kroz os c. lzmjerene
veliCine i promjene Paratetiskih ob-
lika bit ¢e usporedene s oblicima
iz drugih marinskih prostora priku-
plienin  u okviru dubokomorskih
istrazivanja (ODP i IODP), a pohran-
jenih na Prirodoslovnom muzeju u
Londonu.

The Synthesys is a project of the European Union that
gains access to 11 national facilities (TAF) of the natural
sciences on taxonomy base. Synthesys is setting stan-
dards for collection management and databases, pro-
viding new fechnologies and practice. This project (GB
TAF) is realized at the Natural History Museum (NHM) in
London, England, hosted by Dr. Jeremy Young. Sam-
ples of Miocene sediments, which are collected within
the project Basic Geological Map of Croatia 1:50 000,
are from N and NW Croatian parts of Paratethys. The
fieldwork was conducted by the Croatian Geological
Survey.

During the Miocene, a connection between the Pa-
ratethys and other world oceans (Atlantic, Mediterra-
nean, and Indo-Pacific) has been established and bro-
ken several times. Reason for that is the moving of the
African plate to Europe, which also caused changes in
climate, influencing restrictions of the connection. In the
near-shore marine area of the Paratethys, the flooding
of the rivers also influenced the assemblage, creating a
more endemic environment during the time. Endemic
calcareous nannoplankton occurs in Sarmatian and
blooms in Pannonian. Some of coccoliths taxa in as-
semblage of about 30 species are extracted from the
sediments. A few good taxa of that endemically cal-
careous nannoplankton species are studied in detail.

Obtaining high-quality Electron microscope
(SEM) at NHM, illustrating the morphology of
all nannofossils present in the sample, and
multfiole images of the endemic species
are applied on calcareous nannoplankton
(coccolith) assemblages. Their taxonomy is
well documented through morphometric
analyses, light and electron microscopic
studies with given photographs and by
using online illustrations. Light microscopic
(LM) study of size variation in the selected
taxa using image capture system (image
measurement and data compilation) s
done in the Palaeontology Department of
NHM. Their morphological characterization
is a solid base for such future investigations
which would lead fo better understanding
of their evolution. Comparative LM study
of coeval Neogene nannofossils from NHM
collections of ODP and IODP (Ocean Dirill-
ing Project and Integrated Ocean Drilling
Project) with reference to the Collection
will present differences and similarities be-
tween the investigated areas.

http://nannotax.org/content/noelaerhabdus-bozinovicae

www.hgi-cgs.hr
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?. MEDUNARODNI SIMPOZIJ O FOSILNIM ALGAMA
M INTERNATIONAL SYMPOSIUM ON FOSSIL ALGAE

predsjednik organizacijskog odbora/president of the organizing committee:;
Dr. sc. Tonéi GRGASOVIC (fonci.grgasovic@hgi-cgs.hr)

Od 15. do 22. rujna 2007. odrzan je
.9th International Symposium on Fossil
Algae™ (Devetimedunarodnisimpozij
o fosilnim algama). Istrazivanja fosil-
nih alga u Hrvatskoj imaju dugacku
povijest i svjetski znacaqj, a povod za
organizaciju ovog simpozija bilo je 100
godina istrazivanja fosilnih alga u Hrvats-
koj. Glavni organizator ovog skupa bio je
Hrvatski geoloski institut, kao ustanova u kojoj se
kroz dugi niz godina njeguju istrazivanja fosilnih alga,
dok su suorganizatori bili HGD, RGNF, PMF i INA-Naffa-
plin. Financijsku pomo¢ dali su HAZU, HGD i MZOS.

Simpozij se sastojao od tri dijela:

15.-18. rujna - pretsimpozijska ekskurzija u podrucje
Dinarskog gorja s temom fosilnin vapnenackih alga
raspona perm-kreda unutar evolucije plitkomorskih kar-
bonatnih okoliSa na Velebitu i Biokovu, te recentna al-
galna biokalcifikacija na Plitvickim jezerima;

19.-20. rujna - znanstveni skup u prostorima Rudarsko-
geolosko-naftnog fakulteta;

21.-22. rujna - postsimpozijska ekskurzija u podrucje
sjeverozapadne Hrvatske (Medvednica, Ivansicica,
Samoborsko gorje i Zumberak) s temom trijaskih, mio-
censkih i paleocenskih naslaga s fosiinim algama.

U radu Simpozija sudjelovao je 51 znanstvenik, uz
sedam pratitelja, te 11 osoba iz organizacije Simpozija
i izviestan broj pocasnih gostiju i slusaca sa fakulteta.
Sudionici su bili iz Austrije, Belgije, Francuske, Hrvatske,
Irana, Italije, Japana, Kine, Njemacke, Portugala, Ru-
munjske, SAD-a, Slova&ke, Slovenije, Srbije, Spanjolske
i Svicarske.

“9th Infernational Symposium on

Fossil Algae” was held from 15th to

22nd of September 2007. The re-

search on fossil algae in Croatia has

a long history and an international

significance. The motive for organiz-

ing the symposium was 100 years of

research on fossil algae in Croatia. The

main organizer was the Croatian Geologi-

cal Survey, as an institution in which research

on fossil algae has been nurtured for a long time, and

the co-organizers were HGD (The Croatian Geological

Society), RGNF (Faculty of Mining, Geology and Petro-

leum Engineering), PMF (Faculty of Sciences), and INA-

Naftaplin oil company. HAZU (the Croatian Academy

of Science and Arts), HGD, and MZOS helped the sym-
posium financially.

The Symposium consisted of three parts:

15M-18" September - pre-symposium field trip in the
area of the Dinarides, concentrating on Permian-Cre-
taceous carboniferous fossil algae within the shallow-
water carbonate environments on Velebit and Biokovo
and on the more recent algal bio-calcification on the
Plitvice Lakes;

19h-20" September - conference at the Faculty of
Mining, Geology and Petroleum Engineering

21-2204 September - post-symposium field trip to
northwestern Croatia (Medvednica Mt., Ivanscica Mt.,
Samoborsko Mt., and Zumberak Mt.) focused on Trias-
sic, Miocene, and Paleocene sediments containing fos-
sil algae.

Along with 7 escorts, there were 51 scientists and
11 people from the organizing committee as well as
a number of invited guests and audience participat-
ing in the Symposium. Participants came from Austria,
Belgium, France, Croatia, Iran, Italy, Japan, China, Ger-
many, Portugal, Romania, USA, Slovakia, Slovenia, Ser-
bia, Spain, and Switzerland.
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Odrzano je 37 izlaganja, od foga Cetiri pozvana izlag-
anja, 20 usmenih iziaganja i 13 postera. Teme Simpozija
obuhvacale su razlicita podrucja istrazivanja fosilnih
i zivu¢ih alga: mikroba, cijanobakterija, diatomeja,
koralinaceja, dazikladalnih alga, halimedaceja, filoid-
nih algi, harofita i algaline problematike. Istrazivanja
su obuhvacala taksonomiju, sistematiku, DNA analizu,
biomineralizaciju, biosedimentologiju, biostratigrafiju,
ekologiju, promjene razine mora i dr.

Tiskana je knjiga . Field-Trip Guidebook and Ab-
stracts™ s prikazom ekskurzija i sazetcima znanstvenih
izlaganja (262 str.). Ova knjiga sama po sebi predstavlja
vrlo vrijedno djelo jer, osim opisa pojedinih zanimljivin
lokaliteta, sadrzi sazete prikaze geologije Hrvatske,
strafigrafije Velebita, Biokova, Zumberka i Samobor-
skog gorja, stratigrafije miocena sjieverne Hrvatske,
sedrenih barijera PlitviCkih jezera, te detaljine i bogato
ilustrirane prikaze fosilnih alga Hrvatske, od karbona do
neogena, pa kao takva moze posluziti i kao prirucnik i
kao udzbenik.

Radovi sa Simpozija bit ¢e objavljeni u Casopisu Geo-
logia Croatica.

There were 37 presentations, among which were
4 invited lectures, 20 oral presentations, and 13 post-
ers. The themes of the Symposium dealt with different
areas of fossil and living algae: microbes, cyanobac-
teria, diatoms, corallines, dasyclads, halimedaceans,
filoid algae, charophytes, and algal problematica. The
research included taxonomy, DNA systematics, biomin-
eralizytion, biosedimentology, biostratigraphy, ecology,
sea level changes efc.

“Field-Trip Guidebook and Abstracts” was published
(262 pages). This book is a very valuable piece of litera-
ture since not only does it have description of some very
interesting locations, it also has concise descriptions of
Croatia’s geology, stratigraphy of Velebit Mt., Biokovo
Mt., Zumberak Mt. and Samoborsko Mts. as well as the
stratigraphy of north Croatia Miocene, calcareous bar-
riers of Plitvice Lakes, and detailed and illustrated over-
view of Croatia’s fossil algae - from Carboniferous to
Neogene. As such, it can easily serve as a handbook as
well as a textbook.

The papers presented at the Symposium will be pub-
lished in the Geologica Croatica journal.
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BIBLIOGRAFIJA DJELATNIKA HGI-CGS 2007. — BIBLIOGRAPHY OF HGI-CGS STAFF IN 2007

KNJIGE — BOOKS

9th International Symposium on Fossil Algae - Croatia 2007: Field Trip Guidebook and Abstracts / Grgasovié, Tonéi;
Vlahovit, Igor (ur.). Zagreb: Croatian Geological Survey, 2007.

Nove strategije u specijalnim i visoko$kolskim knjiznicama: zagovaranije i prikupljanje financijskih sredstava:
Zbornik radova 8. dana specijalnih i visokoSkolskih knjiznica / Martek, Alisa; Pila3, Irena (ur.). Zagreb: Hrvatsko
knjiznicarsko drustvo, 2007.

Partnerstva u specijalnim i visoko$kolskim knjiznicama: Zbornik radova 7. dana specijalnih i visoko8kolskih knjiznica
/ Pila§, Irena; Martek, Alisa (ur.). Zagreb: Hrvatsko knjiznitarsko drustvo, 2007.

POGLAVLJA U KNJIZI - BOOK CHAPTERS

Korbar, Tvrtko. Intra-association development and paleobiology of Upper Cretaceous rudist Biradiolites angulosus /
Cretaceous Rudists and Carbonate Platforms: Environmental Feedback / Scott, Robert W. (ur.). Tulsa: SEPM Special
Publication, #87, 2007. Str. 141-150.

RADOVI U CURRENT CONTENTS CASOPISIMA PAPERS IN JOURNALS INDEXED BY THOM-
SON SCIENTIFIC CURRENT CONTENTS

Grizelj, Anita; Tibljas, Darko; Kovati¢, Marijan. Mineralogy and geochemistry of Upper Miocene pelitic sediments
of Zagorje Basin (Croatia): Implication for evolution of Pannonian Basin. / Geologica Carpathica. 58 (2007) , 3; 263-
276.

Husinec, Antun; Read, J. Fred.The Late Jurassic Tithonian, a greenhouse phase in the Middle Jurassic-Early Creta-
ceous “cool” mode: evidence from the cyclic Adriatic Platform, Croatia. / Sedimentology. 54 (2007) , 2; 317-337.

Lugovi¢, BoSko; Slovenec, Damir; Halamig, Josip; Altherr, Rainer. Petrology, geochemistry and tectonic signifi-
cance of Mesozoic ultramafic rocks from the Zagorje-Mid-Transdanubian Zone in Croatia. / Geologica Carpathica. 58
(2007) , 6; 511-530.

Miko, Slobodan; Koch, Georg; Mesi¢, Sasa; Sparica Miko, Martina; Sparica, Marko; Vreta, Polona; Dolenec,
Tadej. Influence of Land Use in Small Karst Watersheds on the Chemical Status of Peloidic Sediments on the Eastern
Adriatic Coast. / Journal of Soils and Sediments. 7 (2007) , 5; 303-312.

Prtoljan, Bozo; Jamiti¢, Domagoj; Cvetko TeSovit, Blanka; Kratkovit, lvan; Markulin, Zeljko. The influence of Late
Cretaceous synsedimentary deformation on the Cenozoic structuration of the middle Adriatic, Croatia. / Geodinamica
Acta. 20 (2007) , 5; 287-300.

Terzi¢, Josip; Sumanovac, Franjo; Buljan, Renato. An Assessment of Hydrogeological Parameters on the Karstic
Island of Dugi Otok, Croatia. / Journal of Hydrology. 343 (2007) , 1-2; 29-42.

RADOVI U CASOPISU GEOLOGIA CROATICA PAPERS IN GEOLOGIA CROATICA JOURNAL

Vasiliev, luliana; Bakrat, Koraljka; Kovati¢, Marijan; Abdul Aziz, Hayfaa; Krijgsman, Wout. Paleomagnetic results
from the Sarmatian/Pannonian boundary in north-eastern Croatia (Vranovi¢ section ; NaSice quarry). / Geologia
Croatica: journal of the Croatian Geological Survey and the Croatian Geological Society. 60 (2007) , 2; 151-163.

Veli¢, Ivo. Stratigraphy and Palaeobiogeography of Mesozoic Benthic Foraminifera of the Karst Dinarides (SE Eu-
rope). / Geologia Croatica: journal of the Croatian Geological Survey and the Croatian Geological Society. 60 (2007) ,
1;1-114.

RADOVI U OSTALIM CASOPISIMA PAPERS IN OTHER JOURNALS

Avanic, Radovan; Bakrat, Koraljka; Miknic, Mirjana; Grizelj, Anita. Egerian deposits from the South-Western part
of the Pannonian Basin, Croatia. / Geologie und Palaontologie. 9 (2007) ; 9-10.

Jamiti¢, Domagoj. Upper Cretaceous Deposits of the PoZeSka gora Mt. (Croatia). / Natura Croatica. 16 (2007) , 2;
105-120.

Korbar, Tvrtko. Palagruza - Diomedov otok zagonetne geoloSke pro3losti. / Vijesti hrvatskoga geolo$kog drustva. 44
(2007) , 2; 24-27.

Kovatié, Marijan; Grizelj, Anita. Mineralogical and geochemical characteristics and provenance of Upper Miocene
sediments in the south-western part of the Pannonian basin. / Geologie und Palaontologie. 9 (2007) ; 47-50.

Kovatic, Miron. Odnosi toplinske provodljivosti stratigrafskih jedinica iz Sireg podrutja Zagreba. / Rudarsko-
geolosko-naftni zbornik. 19 (2007) ; 27-33.
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Schiitz, Katharina; Harzhauser, Mathias; Rogl, Fred; Coric, Stjepan; Galovi¢, Ines. Foraminiferen und Phytoplank-
ton aus dem unteren Sarmatium des Siidlichen Wiener Beckens (Petronell, Niederdsterreich). / Jahrbuch der
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Bakrat, Koraljka. Middle and Upper Miocene Palynology from the South-western Parts of the Pannonian Basin /

2nd International workshop: ,, Neogene of Central and South-Eastern Europe® / Gross, Martin (ur.). Graz, 2007. Str.

11-13.

Bentek, Duro; Futek Ladislav; Matitec, Dubravko; 0§tric, Nenad; Veli¢, Ivo; Vlahovit, Igor. Kimmeridgian
emersion on Biokovo Mt. / 9th International Symposium on Fossil Algae - Croatia 2007, Field Trip Guidebook and
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Geologia: Proceedings of the European Society for Isotope Research, ESIR IX / Tamas, Tudor ; Onac, B. P. ; Bucur,
I. I. (ur.). Cluj-Napoca: Cluj Univesity Press, 2007. Str. 27-28.

Galovié, Lidija; Frechen, Manfred; Halamié, Josip. Erosion of loess-palaeosol sequences in Eastern Croatia /
Carpatho — Balkan — Dinaric conference on geomorphology, Book of Abstracts / Kovacs, Janos; Varga, Gyorgy;
Kovacs, Istvan Péeter (ur.). Institute of Geography, Faculty of Sciences, University of Pécs, 23-23.

Golubit, Stjepko; Grgasovié, Tonéi. Plitvice Lakes / 9th International Symposium on Fossil Algae - Croatia 2007,
Field Trip Guidebook and Abstracts / Grgasovic, Tonti ; Vlahovi¢, Igor (ur.). Zagreb: Hrvatski geolo3ki institut
- Croatian Geological Survey, 2007. Str. 125-134.

Grgasovic, Tonéi. Foreword / 9th International Symposium on Fossil Algae - Groatia 2007, Field Trip Guidebook
and Abstracts / Grgasovic, Ton¢i ; Vlahovi€, Igor (ur.). Zagreb: Hrvatski geolo3ki institut - Croatian Geological
Survey, 2007. Str. 1-2.

Grgasovic, Tonéi. Overview of the geology of Zumberak and Samoborsko gorje / 9th International Symposium on
Fossil Algae - Croatia 2007, Field Trip Guidebook and Abstracts / Grgasovi¢, Tonti; Vlahovit, Igor (ur.). Zagreb:
Hrvatski geoloSki institut - Groatian Geological Survey, 2007. Str. 137-142.

Grgasovic, Tonéi. The Sv. Rok — Mali Alan road — Ladinian limestones with Diplopora annulata/Kantia dolomitica /
9th International Symposium on Fossil Algae - Croatia 2007, Field Trip Guidebook and Abstracts / Grgasovic, Toni
; VIahovic, Igor (ur.). Zagreb: Hrvatski geoloSki institut - Croatian Geological Survey, 2007. Str. 29-31.

Grgasovié¢, Tonéi; Halamié, Josip. Middle Triassic of the Belski Dol quarry / 9th International Symposium on
Fossil Algae - Croatia 2007, Field Trip Guidebook and Abstracts / Grgasovit, Tonti ; Vlahovit, Igor (ur.). Zagreb:
Hrvatski geolo$ki institut - Croatian Geological Survey, 2007. Str. 173-181.

Grgasovic, Ton¢i; Koch, Georg; Glovacki Jernej, Zeljka. Slapnica valley — Norian strata / 9th International Sympo-
sium on Fossil Algae - Croatia 2007, Field Trip Guidebook and Abstracts / Grgasovit, Ton¢i ; Vlahovic, Igor (ur.).
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zemljita tijekom holocena na razine Vranskog jezera

Mesic S., Miko S. (029/07-2) Nastanak i budu€nost Vranskog jezera na otoku Cresu: Utjecaj promjene i upotrebe
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