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ABSTRACT

The investigated granitoids of Papuk and Psunj-Krndija Complexes in Slavonia (Croatia) are quartz diorite, granodiorite and monzogranite.
Intermediate to highly ordered maximum microcline suggests a slow rate of cooling. The composition of plagioclase is andesine in the quartz
diorite and oligoclase in the granodiorite and monzogranite. The granitoids contain primary muscovite and biotite showing peraluminous
character in Papuk Complex, whereas the amphibole and lack of muscovite in granitoids of Psunj-Krndija Complex indicating a transitional
met- and peraluminous characters. The majority of granitoids of the Papuk Complex are S-type but some I/S-type occur as well. The
granitoids of the Psunj-Kradija Complex show mixed I/S-type character.
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INTRODUCTION

The Slavonian Mountains (Psunj, Papuk, Krndija,
PoZeska Gora and Dilj) are situated in the southernmost part
of the Tisza Megaunit. The Psunj, Papuk and Krndija
Mountains are built up dominantly from metamorphic and
granitoid rocks.

Investigation of the Slavonian Mountains started almost
one and half century ago. Tajder (1957) published the first
report on the genesis of the granitoid. Raffaelli (1965)
described a progressive metamorphic rock series at the
southern slope of Papuk Mountain. Vragovi¢ (1965) dealt
with the petrography of granitoid and metamorphic rocks of
central and western part of Papuk Mountain, while Marci
(1965, 1973) worked on granitoids of Psunj Mountain.
Slovenec (1978) investigated biotite in granitoids. The first
attempt at geothermometry, using the garnet-biotite and
horblende-biotite pairs in granitoid and metamorphic rocks,
was carried out by Slovenec (1982). Jamici¢ (1988)
described the tectonic development of the area in his thesis.
Jami¢i¢ and Brki¢ (1987) and Jamici¢ (1989) published the
geological map (1:100000) of the Slavonian Mountains
(Orahovica and Daruvar sheets).

Based on data of Jamici¢ (1988) a geological sketch map of
the Papuk, Psunj and Krndija Mountains was compiled (Fig. 1).

Jami¢i¢ (1988) distinguished three lithostratigraphic
complexes:  Psunj-Krndija, Papuk and low-grade
metamorphic Radlovac Complex (not studied in this paper).
In Psunj-Krndija Complex the oldest metamorphic rock is
garnet- and staurolite-bearing gneiss with rare kyanite and
sillimanite. Gneisses are intercalated with different metabasic
rocks (amphibolite, amphibole-schist and metagabbro).
Marble is also common. Chlorite schists occur in the upper
part of the Complex. The Papuk Complex is characterised by
biotite-gneisses and migmatites with amphibolite and

amphibole-schist intercalations, further on granitoids
(pegmatites), chlorite-schists and serpentinites with relics of
peridotite. This Complex thought to be formed during the
Caledonian orogeny (Jamic¢i¢, 1988). Both Complexes were
intruded by late-Variscan granitoids. Sedimentation began,
again in the Uppermost Permian and continued in the
Triassic, Jurassic and the lowermost part of the Cretaceous.

Based on K-Ar and Rb-Sr isotopic data most of
metamorphic and igneous rocks from Psunj, Papuk and
Krndija Mountains were formed during the Variscan orogeny
(340-320 Ma) although, some data indicate older ages (658—
421 Ma) (Pamic, 1988a; Pami¢ et al., 1988b, 1991, 1996).

Seven pre-Alpine terranes were distinguished between
the Adriatic Sea and the Southern Pannonian Basin (Pami¢ et
al., 1996-97). The Slavonian Mts. are grouped into the
Moslavina-Slavonija terrane, which consists of: 1. Pre-
Variscan and Variscan regionally metamorphosed sequences
with migmatites and granitoids, 2. Variscan (?) weakly
metamorphosed sequences with metabasites, 3. Triassic and
Jurassic mostly carbonate sequences, 4. Upper Cretaceous-
Paleogene (?) volcanic-sedimentary formation, 5. Neogene
postorogenic sequences.

In this paper we deal with the geochemistry and
petrology of the representative granitoids occurring in Papuk
and Psunj-Krndija Complexes in order to get information
about their genesis.

METHODS
Ten representative specimens were selected for
geochemical analyses after macro- and microscopical

observations (locations of the studied samples are shown in
Fig. 1).

Major and minor element composition of the rock were
determined by XRF and INAA methods in XRAL Laboratories,
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Fig. 1. Schematized geological map of Slavonian Mountains based on data of Jamici¢ (1988). Locality names and symbols are
given in the Appendix. The symbols are the same in all figures.
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Quantitative chemical analyses of istra Creek (Psunj-Kmdija C.)| quartz diorite 1 ]
minerals were carried out by AMRAY
1830 I/T6 type electronmicroscope  PETROGRAPHY and rare calcite. Texture is medium- or

equipped with EDAX PV9800 using
the ZAF correction (measuring
conditions were: 20kV, 1-2 nA) at the
Department  of  Petrology  and
Geochemistry, Eotvos Lordand
University, Budapest and by JEOL
JCXA-733 electron microprobe  are:

Three main rock types were
distinguished: monzogranite, granodiorite
and quartz diorite (IUGS, 1973), Fig. 2.
The location of representative specimens
can be found in Appendix and Fig. 1.
Monzogranite primary mineral phases

quartz, microcline, plagioclase,

coarse-grained, equigranular.

Quartz is anhedral, sometimes
fragmented and with  undulatory
extinction, containing biotite, opaque
minerals, zircon and rutile inclusions.
Two generations of quartz were
recognized in the sample from Psunj Mt.

equipped with 3WDS (15 kV, 36 nA)
using the same correction method at
the Laboratory for Geochemical
Research, Hungarian Academy of
Sciences, Budapest.

biotite, muscovite and rarely amphibole.
Accessory minerals are zircon, apatite,
opaque minerals, allanite, titanite, garnet
and rutile. Secondary minerals are
chlorite, sericite, clay minerals, epidote
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(PSG-1). The first is coarse, anhedral,
characterized by undulatory extinction
and often contains fluid inclusions. The
second one forms fine-grained

aggregates.
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Fig. 3. Plagioclase composition of the studied granitoids (Ab =
albite mol%, An = anorthite mol% and Or = orthoclase mol%).

Microcline is euhedral with crosshatched twins. Perthite
is common. Large microcline grains contain sericitized
plagioclase, quartz, chloritized biotite, zircon and acicular
rutile inclusions.

Plagioclase is subhedral strongly altered to sericite and
clay minerals. Zircon inclusions are common. The rim has
albite composition. Myrmekite is also common.

Biotite is subhedral, tabular or lamellar and shows a
strong pleochroism (yellowish-brown to dark brown or
reddish-brown). Inclusions are opaque mineral, apatite,
zircon with pleochroic halos and epidote. The majority of
biotite is chloritized.

Muscovite is subordinate. It has various grain sizes. It
often includes zircon.

Amphibole appears only in monzogranite from Psunj Mt.
(PSG-1). It is anhedral, tabular with strong pleochroism

(green to yellowish green). It is associated with opaque
minerals and allanite.

Apatite and zircon are the most important accessory
minerals. Titanite, rutile, allanite and opaque minerals also
occur as accessories.

Granodiorite: major mineral components are quartz,
plagioclase, biotite and small amount of microcline. Some
samples contain muscovite. Accessories are apatite, zircon,
garnet (PPG-31) and opaque minerals. Secondary minerals
are chlorite, sericite, clay minerals and epidote. The texture is
medium-grained, equigranular or porphyritic.

Quartz diorite: major minerals are plagioclase and quartz.
Chlorite, sericite and clay minerals are products of alteration.
The texture is medium-grained, equigranular.

Plagioclase is a predominant constituent. It is zoned or
with polysynthetic albite twins. It is strongly altered to
sericite and clay minerals.

Quartz very often is fragmented to small grains (probably
some parts of the small grains are secondary in origin).

Chlorite is strongly pleochroic from light brown to
greenish brown. The interference colour is grey-blue-purple
to brown. It is associated with epidote grains and includes
apatite and zircon crystals.

MINERAL CHEMISTRY

K-feldspars average composition is Orgg.g7Abs.1;Ang 3 In
monzogranite and granodiorite. Goldsmith and Laves (1954)
triclinicity (A = [d(131)-d(131)]*12.5) reveals variation of
Al/Si order/disorder relationship from intermediate to
maximum microcline (A = 0.55-0.95). Among the
microcline X-ray reflections low-albite peaks appears
indicating perthite exsolution (Lovas et al., 1999).

Plagioclase is mostly oligoclase  (Anj_) in
monzogranite and granodiorite. In the quartz diorite (PSG-
38) the plagioclase is zoned with andesine core (Anjs) and
oligoclase rim (Any) (Table 1 and Fig. 3).

Biotite composition plots in the central part of
phlogopite-eastonite-siderophyllite-annite diagram (Table 2,
Fig. 4). Most biotite has peraluminous character (Abdel-

Eastonite Siderophyllite
T T L T
AV | |
Al =
n - i
2 I | [ ! 1
0 5 e
Phlogopite Fe/(Fe+Mg) Annite

Fig. 4. Biotite composition of the studied granitoids (structural
formulae are calculated on the basis of 22 oxygens).
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Table 1. Representative plagioclase composition (wt%) of the granitoids.

Locality 1 1 2 2 3 5 6 7 9 9 10 10
Sample |PPG-12 PPG-12 2PPG-32 2PPG-32 2PPG-33 PPG-18 PPG-23 PPG-24 PSG-31 PSG-31 PSG-38 PSG-38
core rim
SiO, 63.88 61.87 6274 61.61 6461 6273 6563 61.60 63.39 61.58 5898 6041
ALO; 2236 23.87 2276 23.65 2208 21.89 21.28 23.89 2291 23.61 2626 24.63
CaO 353 5:12 3.89 4.94 3.10 391 2.32 5.47 3.78 4.87 7.14 5.47
Na,O 9.36 8.45 9.18 8.60 9.75 9.11 10.16 8.48 9.22 8.50 7.41 8.38
K,O 0.27 0.21 0.50 0.45 0.17 0.43 0.21 0.28 0.22 0.23 0.05 0.07
b3 99.40 99.52 99.07 99.25 99.71 99.07 99.60 99.72 99.52 98.79 99.84 98.96
Numbers of ions on the basis of 8 oxygens

Si 2.834 2753 2802 2.754 2853 2800 2.895 2.742 2811 2760 2.632 2.709
Al 1.169 1.252 1.198 1246 1.149 1204 1.106 1.253 1.197 1.247 1.382 1.302
Ca 0.168 0.244 0.186 0.237 0.147 0.187 0.110 0.261 0.179 0234 0342 0.263
Na 0.805 0.729 0.795 0.745 0.835 0.788 0.869 0.732 0.793 0.739 0.641 0.728
K 0.015 0.012 0.028 0.026 0009 0.024 0.012 0.016 0.012 0.013 0.003 0.004
cati# 4991 4991 5.010 5.008 4994 5.004 4992 5005 4993 4992 4998 5.006
Or 1.5 1.2 2.8 2:5 0.9 24 1.2 1.6 1.3 1% 0.3 04
Ab 81.5 74.0 78.7 74.0 84.2 78.8 87.7 72.6 80.5 74.9 65.0 73.2
An 17 24.8 18.4 23.5 14.8 18.7 11.1 25.9 18.2 23.7 34.7 26.4

Rahman, 1994). The only exception is a slightly higher Mg-
content biotite (mg#=47) occurring in granodiorite (PPG-24)
that plots on the border line of calc-alkaline and
peraluminous-type biotite (Fig. 5).

Amphibole occurs in monzogranite (PSG-1). It has low
Mg-content: [Mg/(Mg+Fe)] = 0.1, Cag > 15 and
[Na/(Na+K)] = 0.77. It is ferro-horblende according to the
classification of IMA (Leake et al., 1997, Table 2, last
column).

MAJOR ELEMENT COMPOSITION

Monzogranite and granodiorite occur in the Papuk and
monzogranite and quartz diorite were identified in the Psunj-
Krndija Complex (Table 3). Monzogranites have Na,O/K,0
molar ratio approximetly equal with 1, while granodiorites
and quartz diorite have this ratio higher than 1 with relatively
constant Na-content.

Granitoids of both Complexes show a peraluminous
character with [Al,03/(CaO+Na,0O+K,0) = A/CNK] molar

Table 2. Representative biotite and average amphibole (last column) composition (wt%) of the granitoids.

Locality 1 1 2 5 5 5 6 6 7 7 9 9 Locality 8
Sample | PPG-12 PPG-12 2PPG-32 PPG-18 PPG-18 PPG-18 PPG-23 PPG-23 PPG-24 PPG-24 PSG-31 PSG-31 [ Sample PSG-1
SiO, | 35.16 34.82 3538 3538 3490 3478 3554 3541 3698 36.79 3552 3537 | SiO, 43.13
TiO, 342 328 288 326 324 343 3.09 267 357 354 367 379 TiO, 1.67
AlLOs | 17.14 17.76 17.73 17.27 17.11 1745 1823 18.63 1699 17.11 17.34 17.01 | ALO; 6.75
FeO | 23.52 2292 21.71 23,51 2361 23.10 21.27 2238 19.00 19.79 2266 2228 | FeO 31.29
MnO | 035 038 046 026 028 027 042 074 040 040 039 0.33 MnO 0.71
MgO | 662 671 771 631 633 645 740 649 9.66 9.73 6.62 6.78 MgO 2.03
CaO 0.02 001 005 0.01 001 0.02 0 0 0 0 0.21  0.06 CaO 9.64
Na,0O | 0.05 0.11 0.13 007 0.05 0.08 0 0 0 0 0.06 0.11 Na,O 1.71
K,0 9.11 945 911 959 955 963 893 923 924 933 938 929 K,O 0.79
¥ 9539 9544 95.16 95.66 95.08 9521 94.88 9555 9584 96.69 95.85 9502 S 97.72
Numbers of ions on the basis of 22 oxygens oxy# 23
Si 5467 5410 5464 5494 5465 5428 5474 5460 5577 5250 5479 5.494 Si 6.827
Al 2533 2590 2.536 2506 2.535 2572 2526 2540 2423 2475 2.521 2.506 Al 11173
>T 8 8 8 8 8 8 8 8 8 8 8 8 ST 8
Al 0.609 0.661 0.690 0.654 0.623 0.637 0.784 0.846 0.596 0.553 0.631 0.608 Al 0.085
Ti 0.400 0.383 0.334 0.381 0.382 0.403 0.358 0.310 0405 0400 0.426 0.443 Ti 0.199
M; 1.534 1.554 1.775 1460 1477 1500 1.699 1492 2171 2178 1522 1570 | Fe** 0.736
Fe™ | 3.059 2978 2.804 3.053 3.092 3.015 2740 2.886 2.396 2485 2923 2.89%4 Mg 0.479
Mn 0.046 0.050 0.060 0.034 0.037 0.036 0.055 0.097 0.051 0.051 0.051 0.043 | Fe™  3.405
SM | 5647 5.626 5.663 5583 5.611 5591 5.635 5629 5619 5.667 5552 5559 Mn 0.095
Ca 0.003 0.002 0.008 0.002 0.002 0.003 - - - - 0.035 0.010 ¥C 5
Na 0.015 0.033 0.039 0.021 0.015 0.024 - - - - 0.018 0.033 Ca 1.635
K 1.807 1.873 1.794 1900 1908 1917 1.755 1816 1.778 1.787 1.846 1.841 Na 0.365
31 1.825 1908 1.842 1922 1924 1945 1.755 1.816 1.778 1.787 1.898 1.884 3B 2
Na 0.16
mg# | 33.41 3428 38.76 3235 3233 3323 3827 34.07 4754 46.70 3424 35.15 K 0.16
YAl | 3.141 3252 3227 3.161 3.158 3.210 3.309 3.386 3.020 3.028 3.152 3.114 YA 0.319
cat# 15473 15.534 15.505 15.505 15.535 15.535 15.390 15.445 15.397 15.454 15.451 15.442| cat# 15.319

www.sci.u-szeged.hu/asvanytan/acta.htm



Geochemistry and petrology of some granitoids from Papuk and Psunj Slavonian Mountains 97
Table 3. Major element composition (wt%) and CIPW norms of the granitoids.
Locality 1 2 3 4 5 6 7 8 9 10
Sample PPG-12 2PPG-32 2PPG-33 PPG-31 PPG-18 PPG-23 PPG-24  PSG-1  PSG-31 PSG-38
Si0O, 73.20 71.50 74.20 66.00 73.80 74.20 65.70 76.10 71.50 63.30
TiO, 0.21 0.22 0.07 0.55 0.23 0.08 0.57 0.15 0.31 0.43
AlLO4 14.50 15.50 15.00 15.90 14.10 14.90 16.00 11.80 15.00 18.20
Fe,0; 0.70 0.65 0.48 1.25 1.05 0.50 111 0.82 0.69 1.64
FeO 0.70 1.20 0.30 2.40 0.60 0.30 2.50 0.90 1.20 1.70
MnO 0.04 0.04 0.01 0.06 0.00 0.01 0.08 0.01 0.03 0.07
MgO 0.41 0.58 0.50 1.73 0.47 0.22 1.55 0.00 0.58 1.99
CaO 0.89 1.27 0.62 2.02 1.12 0.75 2.93 0.21 2.01 3.94
Na,O 359 3.92 4.04 4.24 3.39 4.64 4.38 3.97 3.36 4.87
K,O 4.39 3.80 4.01 2.47 4.67 3.14 2.15 4.38 4.30 0.82
P,05 0.12 0.16 0.08 0.27 0.09 0.10 0.24 0.02 0.16 0.10
H,0" 0.70 1.30 1.30 1.70 0.60 0.80 1.30 0.30 1.00 1.90
H,O 0.10 0.10 0.10 0.30 0.10 0.20 0.20 0.10 0.10 0.20
LOI 0.75 1.10 0.90 1.95 0.60 0.95 1.25 0.30 0.75 1.90
X 99.55 100.24 100.71 98.89 99.17 99.84 98.71 98.76 100.24 99.16
CIPW norms
Q 33.55 30.73 33.72 25.30 33.51 33.93 23.38 36.13 30.48 20.78
Or 26.30 22.74 23.88 15.08 27.75 18.79 13.08 26.34 25.65 5.00
Ab 30.73 33.52 34.38 36.99 28.79 39.68 38.08 34.11 28.64 42.41
An 3.76 543 2.63 8.71 5.06 3.17 13.51 0.94 9.12 19.55
G 2.50 2199 3.07 3.25 1.62 2.74 1.69 0.18 1.50 241
HyEn 1.04 1.47 1.26 4.46 1.18 0.56 3.99 0.00 1.46 5.13
HyFs 0.44 1.40 0.06 2.66 0.00 0.02 2.96 0.76 1.18 1.22
Mt 1.03 0.95 0.70 1.87 1.8 0.73 1.66 1.21 1.00 2.45
Il 0.40 0.42 0.14 1.08 0.44 0.15 1.11 0.29 0.60 0.84
Ap 0.27 0.35 0.18 0.61 0.20 0.22 0.54 0.04 0.35 0.22
30 3.0 T T T T T T T T T T T T
L ]
2.8 = Metaluminous Peraluminous ]
£ P 26 |-
s 20 L .
O: 24 -
= 5 25 L -
10 A 20 B 1 | N
5 o r
5 15 25 35 45 7 18- .
FeO* wt% < 1.6 k- - 0
Fig. 5. Biotite Al,O; v. FeO* composition of studied 14 B N i
granitoids (Abdel-Rahman, 1994; A = alkaline; C = calc- - O 1
alkaline and P = peraluminous biotite character). =i, §
ratio higher than 1 (Shand, 1947). The proposed I- and S- (l): ;Pem]k“]i“e |
type subdivision (Chappell and White, 1974) with a limiting ' i
value for A/CNK = 1.1 shows that the majority of granitoids 0.6 N
of Papuk Complex have A/CNK molar ratio higher than 1.1 0.4 TR ! il sy e g ]
while granitoids of Psunj-Krndija Complex have A/CNK 0.5 1.0 1.5 2.0
ratio around or less than 1.1 (Fig. 6). A/CNK
Fig. 6. Granitoid discrimination plots diagram after Maniar
TRACE ELEMENT COMPOSITION and Piccoli  (1989); (A/CNK = molar ratios
The majority of investigated granitoids are enriched in Al,O5/(CaO+Na,O+K,0) and A/NK = molar ratios
LREE ((La/Lu),, =17-26) and have negative Eu anomalies Al,05/(Na,0+K,0)).

(Table 4 and Fig. 7A, B). The amphibole-bearing monzogranite
from Psunj Mt. (PSG-1) has the highest concentration of total
REE with a strong negative anomaly (Fig. 7A). The
monzogranite from Papuk Complex (2PPG-33) and
monzogranite from Psunj-Krndija Complex (PSG-31) have
exceptional REE pattern (Fig. 7A, B), being V-shaped
(concave down), indicating enrichment in both, HREE and

LREE. The enrichment in HREE is due to the higher amount
of accessory minerals like zircon and garnet, while the
enrichment in LREE (PSG-1) due to the presence of allanite
(Buda and Nagy, 1995). The muscovite-biotite granodiorite
from Papuk Complex (PPG-23) and quartz diorite from
Psunj-Krndija Complex (PSG-38) have the lowest
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Table 4. Trace element content (ppm) of the granitoids.

Locality 1 2 3 4 5 6 7 8 9 10
Sample | PPG-12 2PPG-32 2PPG-33 PPG-31 PPG-18 PPG-23 PPG-24  PSG-1  PSG-31  PSG-38
Ba 960 703 683 496 873 539 577 418 1750 218
Rb 105 112 113 109 137 146 104 63 98 38
Sr 233 179 153 420 157 254 535 37 203 701
Y 11 9 33 28 22 38 25 63 41 29
Nb 8 15 10 13 7 19 15 15 11 9
Zr 148 103 59 266 176 121 272 429 202 154
La 24.70 28.30 15.70 48.40 33.60 9.40 60.40 77.40 54.10 7.20
Ce 48.00 55.00 33.00 86.00 65.00 17.00 108.00 153.00 102.00 16.00
Nd 21.00 27.00 16.00 33.00 30.00 9.00 39.00 70.00 44.00 10.00
Sm 4.22 5.12 3.64 5.47 5.74 1.66 6.19 13.70 8.85 2.51
Eu 0.70 0.77 0.73 1.20 091 0.65 1.28 1.17 1.47 1.09
Tb 0.50 0.60 0.60 0.60 0.50 0.30 0.60 1.80 1.00 0.50
Dy 2.10 2.70 4.70 2.60 3.20 1.40 2.40 8.80 6.40 2.60
Yb 0.97 0.88 4.36 1.82 0.96 0.67 1.81 4.06 5.19 1.54
Lu 0.15 0.12 0.76 0.26 0.14 0.09 0.25 0.63 0.82 0.21
X REE 102.34 120.49 79.49 179.35 140.05 40.17 219.93 330.56 223.83 41.65
La/Lug, 17.66 25.30 2.21 19.94 25.73 11.20 25.90 13.17 7.07 3.67
Th 10.00 10.00 10.00 13.00 20.00 3.10 16.00 7.90 17.00 1.00
U 2.70 3.90 6.60 4.00 5.90 2.00 3.20 1.80 2.00 0.90
K 36443 31545 33288 20504 38767 26066 17848 36360 35696 6807
Ti 1265 1319 420 3291 1355 498 3447 917 1858 2572
concentrations of the LREE with low
(La/Lu)., ratios (11.2 and 3.7, 400, T T T T T T T T T T T A0 ————TT T T T T T T
respectively). Both samples have [ PsGl ¥ ] I T
slight positive Eu anomalies. Their {:g:;{% 2PPG-33 W
REE patterns show that they 100 ' 4
crystallized from plagioclase Lt ] 2
molecule-rich melt (Wilson, 1999). '?: ] -§
REE pattern of quartz diorite and % 1 e
monzogranites  in  Psunj-Krndija 2 %
Complex indicate typical magmatic g 10- 4 2
fractional crystallization with [ ]
increasing XREE and negative Eu i ] [ —
anomaly. The HREE concentration R 3
due to the presence of garnet (Flg LaCe Nd SmEu ThDy YbLu LaCe Nd SmEu TbDy YbLu

7A). Similar trend was observed in
Papuk Complex. Most granitoids
enriched in ZREE with negative Eu
anomalies only one sample (PPG-23)
has low ZREE without negative Eu
anomaly representing a plagioclase-
rich part of the granitoid complex.

MORB-normalized spider diagrams
are shown in Fig. 8A, B. The majority
of samples from Papuk and Psunj-
Krndija Complexes show negative Nb,
Sr and Ti anomalies. The negative Sr
anomaly corresponds with a negative
Eu anomaly. The negative Nb anomaly
indicates  crustal  derived  melts
(Rollinson, 1993). Two samples (PPG-
23 and PSG-38) also have a negative
Ti anomaly but they have positive Nb
and Sr anomalies (Fig. 8A, B)
indicating a possible melt contribution
from mantle.

Fig. 7A,B. Chondrite normalized REE distribution of granitoids (normalizing
values are from Evensen et al., 1978). Shaded area marks the average REE
distribution of Papuk Complex granitoids.
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()M: 1 LA (U (O N (S I LA e O S Y e | l: 0.911: S R U A e (R e | f£.1 |
Rb  Th Nb Ce Nd Ti Y Rb Th Nb Ce Nd Ti ¥
Ba UK La Sr Zr Tb Ba UK La Sr Zr Thb

Fig. 8A,B. Trace element spider diagram of granitoids normalized to MORB
(Pearce, 1982, 1983). Shaded area marks the average trace element distribution of
Papuk Complex granitoids.
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DISCUSSION AND CONCLUSIONS

The microcline with intermediate to maximum triclinicities
indicates a complex crystallization history and mostly a slow
rate of cooling in both complexes. The biotite compositions
depend largely upon the nature of magmas from which they
have crystallized. The Fe- and Al-rich, peraluminous type
biotite coexisting with muscovite most probably crystallized
from a partially melted continental crust. The Mg-rich biotite
shows a slight calc-alkaline character. In order to quantify the
temperature of crystallization we used an empirical
thermometer independent of pressure based on the amphibole
stability in melt (Nabelek and Lindsley, 1985) and the Al
content of ferro-hornblende. Temperature of crystallization
(Hammarstrom and Zen, 1986) was between 740-770°C. This
estimated  crystallization ~ temperature  approximately
corresponds with the eutectic composition of granite in the
Ab-Or-Q ternary system.

Major element contents and CIPW norms of the
investigated granitoids of two complexes reveal the following
rock types: monzogranite, granodiorite and quartz diorite.
According to the R|_R, parameters (R, = 4Si-11*(Na+K)-
2*(Fe+Ti); R,= 6Ca + 2Mg + Al, De la Roche et al., 1980) the
majority of rocks plot in the field of syn-collision granitoids
(Batchelor and Bowden 1985, Fig. 9). Two samples from the
Papuk Complex plot in the field of post-colision and sample
PSG-38 in the field of pre-plate collision granitoids.No
significant differences can be observed between the granitoids
of two complexes according to trace element content. The
majority of granitoids (except quartz diorite from the Bistra
Creek and muscovite-biotite granodiorite from the Pakra
Creek) show enrichment in LREE with negative Eu anomaly.

We conclude from geochemical and petrological
characteristics that the majority of granitoids of Papuk
Complex are S-type and the granitoids of Psunj-Krndija
Complex show magmatic fractional crystallization with
mixed I/S-type characters.

2500
1-Mantle Fractionates
, 2-Pre-Plate Collision
20001 3_post-Collision Uplift
4-Late-Orogenic
= 5-Anorogenic 1
£, 1500 | 6-Syn-Collision
= 7-Post-Orogenic
5 2
+
5 1000
3
$ i
=4
4
500
5
7
0 ;
0 500 1000 1500 2000 2500 3000
R =4Si-11(Na+K)-2(Fe+Ti)

Fig. 9. Multicationic parameters R;-R, of the studied
granitoids showing tectonomagmatic position based on
Batchelor and Bowden (1985).
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