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Vulkanski tereni Istocnih Karpata

Isto¢ni Karpati, Hargita Mt., Rumunjska




Vulkanski tereni Sredisnjih Karpata
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Vulkanski tereni Hrvatskog Zagorja
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Vulkanski tereni Apusena, Transilvanija




Debljina tercijarnog pokrova u Panonskom bazenu
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Fig. 4: Pre-Tertiary structural units of Hungary and depth of the pre-Tertiary basement (after Fulop et al., 1987b, modified).
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Tipovi vulkanskog djelovanja u Panons
bazenu
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Tipovi vulkanskog djelovanja u Panonskom
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Ekstruzivha doma




Prostorno-vremenska raspodjela vulkanskih stijena
u Karpato-panonskom podrucju (Pecskay i dr., 1995)
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Alpsko-himalajski orogen u cirkum-mediteranskom
podrucju
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Preneogenska osnova

Panonskog bazena
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Prostorno-vremenska raspodjela vulkanskih stijena
u Karpato-panonskom p?druéju (Pecskay i dr., 1995)
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Space and time distribution of Neogene-Quaternary volcanism
in the Carpatho-Pannonian Region
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Datiranje karpatskog vulkanizma
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Neogenske litostratigrafske jedinice Panonskog
bazena
Paleogeografska i facijalna evolucija Panonskog bazena
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PROBLEMS AND SOLUTIONS OF CARPATHIAN SUBDUCTION
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Figure 15. Geodynamic model for the Neogene calc-alkali volcanic rocks of Western Carpathians (Lexa and

Koneény, 1999). A - proposed relationship to subduction and back-arc extension. B - probable
progressive slab detachment along the Carpathian arc.



Acta Vulcanologica - Vol. 7 (2) — 1995: 29 - 41

Calc-alkaline volcanics of the Inner Carpathian arc, Northern Hungary:
new geochemical and oxygen isotopic results

H. Downes', Gy. Panté?, T. P6ka®, D. P. Mattey*, P. B. Greenwood*
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Harkerovi dijagrami kalk-alkalnog vulkanizma Sjeverne Madarske
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normalnu frakcionaciju magme, ali ne
ukazuju na porijeklo izvoriSne magme



Izotopna geokemija kalk-alkalnog vulkanizma Sjeverne Madarske
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= 87Sr/86Sr vs. 6180 ukazuje na alteracione procese u
cjelokupnoj stijeni. Mineralni separati zbog toga imaju nize
vrijednosti 5180.

= pozitivna korelacija inicijalnog 87Sr/8Sr vs. 5180 je
posljedica utjecaja rezervoara s visim 680 na primitivnhu
magmu.

= negativna korelacija *3Nd/#4Nd vs. 580 je posljedica
utjecaja rezervoara s visim 880 na primitivnu magmu.

= jzostanak frakcionacije kisikovih izotopa tijekom
frakcionacije kalk-alkalne magme takoder ukazuje na
razliCit stupanj utjecaja alteracionih procesa.

= niske vrijednosti 680 za alkalne bazalte se priblizavaju
vrijednostima gornjeg plasta. ViSe vrijednosti ukazuju na
kontaminaciju s meta-sedimentima, a ne s hercinskim
granitima (od +6,4 do +9%o, hercinski graniti, Pamic &
Lanphere, 1991).

» [inearni trend u dijagramima ukazuje na slicni sadrzaj Sr i
Nd u vulkanitima i meta-sedimentima.



Radiogeni izotopi i identifikacija komponente izvora kalk-alkalnog vulkanizma

Sjeverne Madarske
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= pozitivha korelacija
207Pp/204Pb sa SiO, i
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Radiogeni izotopi i identifikacija komponente izvora kalk-alkalnog vulkanizma

Sjeverne Madarske
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Radiogeni izotopi i identifikacija komponente izvora kalk-alkalnog vulkanizma

Sjeverne Madarske
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Neogenski magmatizam u juznom Panonskom
bazenu

Jakob Pamié

VULKANSKE STIJENE
SAVSKO-DRAVSKOG
MEDURIJECJA
I
BARANJE (HRVATSKA)

Casopis "Nafta"
Zagreb, 1997.
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Tertiary Volcanic Rocks from the
Southern Pannonian Basin, Croatia

JakoB J. Pami¢,
Institute of Geology, Sachsova 2, Zagreb, Croatia

Epwin H. McKEeE, THoMAS D. BULLEN, AND MARVIN A. LANPHERE

U.S. Geological Survey, Menlo Park, California 94025

TanLe 1. K-Ar Ages and Analytical Data for Tertiary Volcanic Rocks of the Southwestern and Southern Pannonian Basin!

Number Locality and area Rock type K0, % OAr®, mol/g, X10-11 WAL % total Age.t o
2. (Z13) Lepoglava, Hrv. Zagorje Hy-Cpx-Pl basaltic andesite 2.387 7.8913 64 228 £ 0.7
L. (ZL) Lukovecak, Hrv. Zagorje Pl-Cpx basaltic andesite 0.996 2.8373 59 19.7 £ 0.6
4. (Z14) Rogatec, Hrv. Zagorje Bi-Cpx-Pl andesite 0.592 7.5240 25 B88+03
B. (Caml) Camagajevei, Drava Depression  Qz-Bi-Pl dacite 343 9.0627 64 183 +£ 0.5
8a. (Ob1) Obod, Drava Depression Cpx-Pl andesite 1.028 42218 25 283+ 0.5
Otnangian and 'Karpnthi#
12. (L559) M1. Krndija, Slavonia O1-Ph-Cpx-5d-P1 trachyandesite 3.79 9.2110 40 16.8 + 0.5
13. (139) Mt. Krndija, Slavenia Hy-Cpx-Ph-P1-8d trachyandesite 3.80 9.0052 5l 16,4 £ 0.5
14. (135) Mt. Krndija, Slavonia Ph-Cpx-Sd-Pl trachyandesite 3.68 8.1869 40 15.4 £ 0.5
9. (Visl) Vis, Drava Depression Cpx-Sd-Pl trachyandesite 2.902 2.5670 31 6.1 =02
Badenian
23. (Bal) Begovae, Baranja Cpx-Pl basaltic andesite 1.535 3.3140 31 145+ 0.4
24. (Ba5) Veliko Brdo, Baranja Ol-Cpx-Pl basaltic andesite 1.928 3.8377 28 13.8 £ 0.4
26. (Med) Goricani-Domisanec, Cpx-Ho andesite 0.276 3.8818 4.2 147 £ 1.7
Medimurje
25. (Cakl) Cakovec, Medimurje Cpx-Pl andesite 0.470 8.5723 1.3 126 % 2.6
21. (Pp8) Mt Papuk, Slavonia Ho-Pl basalt 0.435 5.3775 25 8.6 103
Post-Badenian |
28. (Ce2) Ceralije, Drava Depression Ophitic-Cpx basalt 0.191 2 5853 6.1 9.4 109
29, (Vr]) Virovitica, Drava Depression Ophitie-Cpx basalt 1.372 1.4649 16 74X05

IAbbreviations: Bi = biotite; Cpx = clinopyroxene; Ho = hornblende; Hy = hypersthene; Ol = olivine; Ph = phlogopite: Pl = plagioclase; Qz = quartz; Sd = sanidine.
Sample numbers correspond 1o those presented in Table 3. All measurements performed at the 1S, Geological Survey, Menlo Park, California.
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3. Hrvatski geoloski kongres
Opatija 2005
K-Ar dating of glauconitic sediments in Macelj Mt. (NW Croatia)

Radovan Avanié', Zoltdn Pécskay®, Lara Wacha' & Ladislav Palinka§’
Table 1. Ages of glaucony of the Macelj formation yielded by K-Ar method

No. of sample K (%) MAr rad (%) MAr rad (cc/STP/g) K-Ar (Ma)
6b/1 6.44 443 5.696x10-6 22.62 +-086
6b/2 6.67 61.4 5.005x10-6 19.21 +-0.64
Mac6 5.18 S| 4.535x10-6 22.38 +-0.77
Mac7 4.63 51.2 4 189x10-6 23.14 +-0.82

SI. 2. Geoloéki stupovi koji pokazuju polozaj vulkanita u tercijarnim sedimentima Panonskog
bazena Savsko-dravskog medurijeéja. Geokronolo$ka skala preuzeta od Steininger et al. (1990).
Fig. 2. Geological columns illustrating positions of volcanic rocks inthe Tertiary ofthe Pannonian Basin
in the Sava-Drava interfluve and Baranja. Geochronological scale taken from Steininger etal. (1990).

Uradeno na temelju podataka (Prepared on data published by): Aniic [ Jurisa (1985); Basch (1983), Brkic et al.(1989); Galovie |
Markovic (1981); Jamicic etal (1987 i 1989); Korolija | Jamicic (1988), Korolija et al.(1986); Markovic (1986), Siki¢ etal.
(1979): Simunié (1992); Simunic etal. (1981); Sparica etal. (19841 1987) [ drugl. -

1 slojevi uglja (coal seams); 2 kanglameral (conglomerate); 3 breca breccia) 4 vapnenac (limestone); 5 laporovit vapnenac
(marly limestone); 6 tiazalE{iiasaly); 7 andezit (andesitdf. 9 piroklastiti (pyroclastics) 10 glina (clay, claystone};
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Ravna gora, Hrvatsko Zagorje




Podrijetlo neogenskog magmatizma

» Downes i dr. (1995): Kalk-alkalni magmatizam Panonskog bazena od eocena do
kraja neogen-kvartara je subdukcijskog podrijetla uzrokovan subdukcijom europske
litosferne ploce pod Tisiu.

» Lexa & Konecny (1998): Neogenski magmatizam Panonskog bazena posljedica je
istanjivanja litosfere i uzdizanja astenosfernog plasta zbog ekstenzije panonskog
prostora. Pravi subdukcijski magmatizam je badenske i post-badenske starosti i vezan
je za sredisnju i istoCnu prikarpatsku zonu.

» Pami¢ (1997): Neogenski magmatizam ima iste geokemijske, izotopne i
geokronoloske karakteristike kao i njegovi ekvivalenti u Panonu i Karpatima.

Koja subdukcija je uzrokovala magmatizam u nasem, juznom dijelu
Panonskog bazena?



Podrijetlo magmatizma uzduz Perijadranske linije

SCHWEIZ. MINERAL. PETROGR. MITT. 78, 55-66, 1998

Dedicated to Prof. Dr. Rudolf H. Steiger on the occasion of his retirement

The origin of Alpine plutons along
the Periadriatic Lineament

by F von Blanckenburg’, H. Kagami?, A. Deutsch’, E Oberli’, M. Meier', M. Wiedenbeck?, S. Barth®
and H. Fischer”

P

kNSKA LINIJA.7




S, 8. Geoloéka karta koja pokazuje pojave egersko-egenburskih vulkanskih i piroklastiénih stijena u sjevernim dijelovima Hrvatskog zagorja
(Simuni¢ & Pami¢, 1893). A
Fig. 8 Geological map showing locations of Egerian-Eggenburgian volcanic and pyroclastic rocks from the northern part of Hrvatsko Zagorje (Simuni¢ &

Pamic, 1993). :
1'gornj p stijene (Upper an to Ponti i y rocks); 2 egersk P stiéne stijene (Egerian to Karp lastic roeks); d pirokl ﬂ(ﬁ;erian
— PYTOCIASTCS); 4 "egerski klastitl (Egeri i M) jski, p ijaski dolomiti i vapnenct (i ic, mostly Triassic
dolomites and limestones); 7 granica ( contact fine); 8 rasjed (fault). ——n
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Acta Vulcanologica — Vol, 13 (1-2) = 2001: 41-56

Geochemical evolution of Oligocene and Miocene magmatism
across the Easternmost Periadriatic Lineament

L.A. Palinkas', J. Pami¢*
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ELSEVIER

Geodinamica Acta 15 (2002) 209-231

Geodinamica
_ Acta

www.elsevier.com/locate/peoact

Origin and geodynamic evolution of Late Paleogene magmatic
associations along the Periadriatic—Sava—Vardar magmatic belt

Jakob Pami¢ , Drazen Balen ®*, Marijan Herak ©
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ALPINSKI GRANITOIDI, MIGMATITI
METAMORFITI MOSLAVACKE GORE
I OKOLNE PODLOGE PANONSKOG
BAZENA (SJEVERNA HRVATSKA,
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ACTA GEOLOGICA 7L 2slike
Vol.22 | br.2 (1-15) 3 eklise ZAGREB 1992.
UDK 552.3.4;550.93;551.763.3;551.77(497.13)
Table 2. K-Ar Ages and Analytical Data for Alg’ine Igneous and Metamorphic Rocks of the Adjoining
Area of The Northern Dinarides and Pannonian Basin
Tabela 2. K-Ar st; r.:ﬁr;‘ { analitichi podaci zp alpske magmatske i metamorfne stijene dodirnag podrndja
severnth iriarods i Parions og P 7
Metamorphic Rocks, Migmatites and Granitoid Rocks of the Area of Maoslavina
; ot LOCALITY ROCK TYPE MINERAL KO “Armol/g  Age+Ma
l. oil well Bunjani muscovite-biotite biotite 9:60 199285 X 1071° T04122' lesew
(Bn)-59 granite b
MARVIN LANPHERE* AND JAKOB PAMIC** 2, oil well Johaves museovite-biotite- biotite 923 19858120 1071° 72T 22
(Jo)-2 ~granodiorite -
& oil well Kriz muscovite-biotite= biotite 7.69  B.80755x10*% 64.87140
(Kr)-147 quartz diorite 7.64 61.0+2.0
4. oil well Vebovee biotite migmatite- biatite 7.07 429381 % 10-1¢ 34.69 4.0
(Vr)-2 —granite 7.00 27027
' 5. Mikleuska stromitic muscovite-  biod ¥ 48996 1010 7051222 diae=—
K-Ar AND Rb-S¢ AGES OF ALPINE GRANITE-METAMORPHIC Sy oot Quesy, | rompibaeiie G i, samnexion maiie &=
SOUTHW%S}%%SRII};JPXI;% gg’?}}% IPWAESTERN DINARIDES AND THE 6. Gari¢ Grad, MG amphibolite hornblende 0.33 g0 3.0t
NNONIAN BASIN IN NORTHERN 7 Velika Sredska ‘muscovite-biotite- biotite 8.12 70.042.0% &‘
CROATIA MG grnnodiorile
] ‘\\'1.-“](.1 Kamenica biotite pegmatite biotite B.71 57.04:2i0%
G
Gas-producing Area of Podravina
9. oil well Molve quartz-biotite- biotite 870 4.97983x10 393=£1.0
(Maol)-9 schist
T T T T T T T T T T 10. oil well Malve garnet-biotite-mus-  hiotite 725  2093057x10°% 66252
b’ (Mol}-3 covite-quartz schist
Jko ¢ !Q“ ae’ .e-ﬂ. 3"".‘" > @ 11 oil well Kalinovac flaser biotite- biotite 6.56 1.16766x 10~ 9983 £24
(Kal)-3 muscoyite gneiss
12. oil well Stari Gradec  flaser garnet-biotite-  biotite 6.00 1.75290%10% 161.07+92
(Stg)-1 -muscoyite gneiss
13. il well Murska muscovite-biotite- biotite §.85  1.68712%10°% 13.2404
Sobota 5574 gneiss
WL
é‘n The Area of Posavina
E 14 oil well Visoka Greda biotite-amphibolite  hornblende 0,45 3.84029x 107" 48.55+1.2
&= (Vig)-1 schist 0.37 43.00£2.0%
15. the same oil well the same rock sample  biotite 684  4.61509x 1019 38.50+1.0
27.0£2.2%
16. Jambrovac phyllice wholerock 459 327150 %1071 48.8+1.2
Creek, PG
17. Trnakovacvillage, biotite-cordierite biatite 7.30 743+ 1:5%
south of Psunj Mt, quartz schist
I | 1 L 1 1 1 ; : : I8 Motajica Quarry biotite granite biotite 948  2A47751%10:1% 18.1+0:6
o 2 L & 8 10 12 14 16 18 20
MG Moslavatka Gora; PG Pozeska Gora i
87 86 % K-Ar ages obtained in the Isotope Geochemical Laboratory of the Ukrainian Academy of Sciences
Rb/ ™ Sr in Kiew.
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Fig. 2A. Magmatic assemblage of
olivine gabbro; Cpx clinopyro-
xene; Ol olivine, Pl plagioclase;

lzvarni znanstveni élanak
Rukopis prihvacen za tisak: 25. 03. 2003.
UDK 550.93(497.5-234Moslavacka gora)

The Kamenjaca olivine gabbro from Moslavacka Gora
(South Tisia, Croatia)

Drazen Balen', Ralf Schuster?, Vesnica Gara$i¢®& Vladimir Majer?
Fig. 2B. Reaction parageneses;
Amp amphibole; Ol olivine; Opx
orthopyroxene; Phl phiogopite; Pl
plagioclase; for details inside sym-
plectite see Fig. 2 C.

oCazma

(MG 1o I pe vy e rs o i P e
| olivine-gabbro,
051298 iamenjata (Stelovata) CPx1
Mikleuska E Moslavatka Gora,
o 3 Croatia
= 0.51294F =l
‘;,-Dzmnljams/s/r/ = % x%
i Z I Q70 CPx2
— ¥ 051290} e WR
Sample Nd [ppm] _ Sm [ppm] "'Sm/“Nd ICNd'“'*  2Sd(m)  Alter (Ma] _&(110)Nd(Chur) TNdDM  — N y
MG-GB WR 2,692 0,865 0,194 0,512918 0,000004 110 5,50 1,08E+09
MG-GB CPx2 5,681 2,311 0,246  0,512932  0,000004 051286k P!
MCG-GB CPx 3,974 1,746 0,266 0,512968  0,000005 CPx2-Pl 83+9Ma
MG-GB Pl 1,002 0,173 0,104 (,512853  0,000007 i lo 0.51278 + 1
- 0.51282 po )l . i i ,
-fﬂlﬂe Material  Rb[ppm]  Sr[ppm]  “Rb®Sr  ¥Sr™Sr +/-2s Ma lo 006 010 0I.1 4 01_1 8 U.I22 0_125 03

MG-C 1.1 2 2¢ 1
AL GB WR 193 44,745 0,014 0,70295 0,00005 110 0,70359 47$ml144Nd




PANCARDI 2000 Dubrovnik, Croatia 1. - 3.10.2000.

B

Ar/Ar dating and fluid inclusion study of muscovite, from the
pegmatite of Srednja Rijeka, within granitoids of Moslavacka gora
Mt., North Croatia

A.L. PALINKAS!, K. BALOGH?, S. STRMIC!, J. PAMIC’? & V. BERMANEC'

Muscovite from Moslavacka gora pegmatite I
Plateau age: 73.2+0.8 Ma

T4
645°C, 72.2+1.4 Ma/ /860°C 73.5£1.6 Ma — 601

540°C, 75.1£1.5 Ma 765°C, 73.5+2.4 Ma i 50’

965°C, 69.5+4.5 Ma

50 0

Cumulative Ar released (%)




