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ABSTRACT

Two alkaline, geochemically different rocks can be found in many places in the granite mass of the Mérigy
Hill and Ofalu Complex, which described as “bostonites” by Mauritz and Csajighy (1952). In earlyer
‘petrographical and petrological articles the author proved that these rocks are not part of the Early
Carboniferous granite magmatism, but consideration of these rocks happened parallely to that of the Early
Cretaceous alkaline magmatism. The distribution of immobile trace elements of the trachiandesites of
Kismérigy is very similar to the distribution of immobile trace elements of the Early Cretaceous phonotephrite
rocks of the Mecsek Mts. While the distribution of immobile trace elements of trachytes of the Mérdgy Hill and.
Ofalu Complex is very similar to the distribution of immobile trace elements of the Early Cretaceous phonolite
rocks of the Mecsek Mis. The alkaline, trachyte rocks of the Mérdgy Hill and Ofalu Complex are the saturated
end-members of the Early Cretaceous alkaline rock series of the Mecsek Mts. I have a question, as a fallow:
What kind of petrogenetic processes generated the trachyte rocks of the Mérdgy Hill and Ofalu Complex?

INTRODUCTION

Two petrographically and petrologically dlfferent rocks are outcropping in the granitic
mass of the Moragy Hill:

1. Trachyandesite. Greenish-greyish coloured (the more altered types are yellow
coloured, while the more fresh types are greenish coloured), fine-grained, strongly altered
rocks with many calcite balls and veins. Some visible minerals of the rocks already have
altered. These rocks form dykes and small stock (laccolith) like subvolcanic body in the
quarries of Kismdragy No. 5. Dykes run from here, as a centre to every directions. The
microscope shows a microholocrystalline, ponphylmc texture with trachytic base. Their
thin sections immediatelly indicate that the. primary mineral composition of the rocks
already have altered. I can found pseudomorphose after pyroxene or amphibole,
unrecognizable feldspar phenocrysts (these were probably originally plagioclase minerals),
apatite and oupaque mineials in the sericitized, calcitized, clayey and chlorotized
groundmass. The needle shaped feldspars in the groundmass settled down radially, but
slight fluidal arrangement is characteristic in the dyke rocks. On the basis of
petrographically, microscopically, distribution of major and mainly immobile trace
elements composition they are trachyandesites (Table 1., 2., 3.).

! H-6701 Szeged, P. O. Box 651, Hungary



2. Trachyte. Reddish-brownish coloured, 0.5-30 m thick, fine-grained rocks form only
dykes in territory of the Moragy Hill and Ofalu Complex. Orientation of the dykes is
changeble. In the dyke rocks sometimes appear some little bit granite grains. Brecciated
rocks from trachyte and granite material are also found. The microscope shows a
microholocrystalline, porpyritic, trachytic texture. The rare phenocrysts are sanidines. The
groundmass is made up of crystalline sanidines, albites of fluidal arrengement and some’
types 1 can found andesine minerals by.microscope analysis. On the basis of quantity and
quality of sanidines, quartz, limonites and andesines I can recognize minor differences
among them. Based upon the microscopic, mycroprobe analysis, major and trace elements
composition they are trachyte rocks (Table 1.,2., 3.).

TABLE |
XRF analysis (Switzerland)
SAMPLE 11/M2 [I/KM3 [I/Bal2 I/KM18 KMI19 I/KM20 | 1I/KMI0a
T T T Ta Ta Ta Ta
SiOz 66.42 65.65 63.48 52.3 50.37 48.72 5435
TiO, 0.2 0.16 0.2 1.28 1.16 1.4 1.25
AlLO; 16.24 17.39 17.56 17.31 15.49 15.74 16.62
FeOt 4.27 35 4.02 7.35 71 7.67 9.07
MnO 0.08 0.08 0.04 0.07 0.16 0.19 0.05
MgO 02 0.15 03 1.12 1.84 091 1.82
Ca0O 031 0.17 0.6 5.43 7.04 8.62 2.61
Na,O 5.57 5.44 5.28 1.78 1.86 2.31 0.77
K0 5.41 6.62 7.23 6.1 5.67 3.99 8.53
P20s 0.01 0.01 0.02 0.45 0.4 0.52 0.44
TOTAL 98.71 99.17 98.73 93.13 91.09 90.07 95.51
LOI 1.44 1.31 1.59 7.38 9.13 0.06 4.57
Cr I 0 I 6 8 1 11
Ni 12 0 15 3 1 4 3
\Y 1 0 5 3 1 12 1
Cu 9 0 12 3 5 5 1
Pb 6 0 24 i i 1 !
Zn 141 0 178 147 120 112 159
K 44910 54955 60018 50638 47068 33122 70810
Rb 150’ 180 217 221 173 135 226
Ba 87 0 51 L1249 352 276 228
Sr 32 0 20 67 129 103 40
Ga 36 0 36 24 18 22 23
Nb 167 0 204 110 93 93 100
Zr 915 0 1308 472 495 360 431
Ti 1199 959 1199 7674 6954 8393 7494
Y 91 0 79 43 40 41 38
Th 22 56 35 11.5 10.5 93 11.3
Rl 1070.3 802.8 553 1209.7 1163.1 1265 1096
R2 361.2 366.5 422.8 975.7 1148 1275.5 6952
S| 17.60 10.79 3.32 8.67 2.88 2.75 11.49
DENSITY 2.37 2.36 2.38 2.52 2.54 2.57 2.51




ICP-AES analysis (MAFI)

TABLE 2

SAMPLE| WMI [ KM | /A2 | /78 | UKMI4 [ UKMI6 [ I/KMIS [ 1I/KM8 | IVKM [iTKMio
T T T T - Ta Ta _Ta Ta Ta Ta
SiO; 6542 | 6292 | 6438 | 63.52 52 53.07 | 5023 [ 5376 | 5243 | 503
TiOs 0.19 | 0161 | 0.124 | 0.135 | 0.725 | 0.805 | 121 1. | 1.024 | 1212
ALOs | 1565 | 1696 | 1674 | 1716 | 1522 | 1544 | 1696 | 1652 | 1685 | 15.87
Fes0: | 4.18 494 | 468 ] 414 | 593 645: | = 5 7.08 4.28 296
. FeO 0.24 0.2 0.02 0.02° 2 | 184 184 | 168 2 o745 ¢
MnO. |- 0121 |- 0088 | 0087 | 0.015 | 0171 | 0228 | 0065 [ 0.05 | 0049 | 0.085
MgO 0.37 0.61 0.45 03 . 1.77 1.77 1.43 1.58 1.74 251 ¢
Ca0 1.03 | 105 0.67 1.04 5.67 4.14 6.42 245 5.61 3.96
Na;O | 4.64 5.03 5.04 5.65 1.16 14 | .191 1.22 1.67 1.24 .
K20 5.89 52 5.54 5.71 7.26 6.98 5.61 6.82 821 7.27
P2Os 0.1 0.1 0.1 0.1 0.18 0.17 0.28 0.24 024 | 033
TOTAL | 97.41 | 96.76 | 97.36 | 9738 | 91.49 | 91.65 | 9045 | 91.69 | 93.67 | 92.89
H,0 161 2.42 1.9 1.64 496 |- 5.1% 5.7 6.05 4.45 433
CcO, 0.12 0.06 0.02 0.06 313 2.06 3.24 0.95 231 | 255
LO! 1.73 {- 248 1:92 1.7 8.09 721 | 8.94 7 6.76 6.88
Ni 2 45 2 2 2 2 2 2 2 2
Co 2 3 2 2 11 12 13 12 a1 17
Cu 2.88 6 7 14 5 4 s 5 4 7
Pb 385, 78 83 100 | 27 30 29 38 34 31
Zn 155 154 259 210 130 135 152 160 122 186
K 48895 | 43167 | 45989 | 47400 | 60267 | 57943 | 46570 | 56615 | 68154 | 603350
Ba 150 100 130 60 - | 330 330 380 300 230 200 .
Sr 40 '80 50 40 60 60 80 50 100 70
Ti 1139 965 743 809 | 4346 | 4826 | 7254 | 5995 | 6139 | 7266
RI 1217.3 1 1056.6 | 1083.2 | 783.1 | 11329 1175 | 11495 | 13058 [ 792.9 | 899.5.
R2 4348 | 475 422 |-4622 | 992.8 | 833 | 1089.7 | 663.98 | 10166 | 8592
S, 23.74 | 1933 | 2113 | 12.12 5.0 5.69 434 | 1882 | -3.12 | 4.51
DENSITY| 2.38 240 | 238 238 2.51 2.51 2.52 2.50 2.49 2.56




INAA analysis (BME)

TABLE 3

SAMPLE /M2 | I/KM3 | 11/Bal2 | LKMI18 | IKMI19 | UKM20 | IVKMI0} 1I/MT | II/KMS | TII/Ar2
T T T Ta Ta Ta Ta T T T

Cr 1 0 0 0 0 0 0 8 7 10
Co 1 1.5 1.2 5.9 15 9 1 0 3 0
Sc 1 0.17 0.98 4 35 43 3.6 1 0 0
Zn 120 120 150 130 IS 135 135 140 142 270
Mo 0 0 0 0 0 0 0 0 7.5 16
As 5.6 39 6.7 5.1 13.7 6.1 17.6 52 25.1 442
Se 17 32 20 11 9.5 10.6 9.5 20 31 40
Sb 0 0.88 1.1 0.48 0.68 0.59 0.95 0 1.2 1.04
Rb 123 180 200 170 135 110 180 170 190 305
Cs 50 6.6 1.7 39 1.95 3.5 4.8 0.62 6.1 2.2
Ba 87 0 51 360 450 320 250 0 0 210
Ta 84 14.8 10 5.5 47 4.8 49 9.6 15.6 19.3
Hf 20.7 35 27 1.1 11.9 89 10.4 245 343 35.8
Zr 1000 1400 1350 650 650 400 610 1050 1400 1300
Th 22 56 35 11.5 10.5 93 11.3 24.8 57.2 62
U 1.7 8.5 11 4.6 4.7 3.1 5.5 0 8.7 12.1
La 140 220 163 71 67 66 71 145 223 210
Ce 260 390 290 137 130 120 140 280 410 380
Nd 110 140 110 70 60 45 46 100 135 110
Sm ~ 13.1 25.9 18.3 11.1 113 10.9 11.2 20.6 252 21.2
Eu 2.1 0.73 0.78 324 348 3.21 32 2.31 0.71 0.67
Tb 2.5 3.1 2.8 1.2 14 1.3 1.4 2.6 2.7 2.6
Tm 47 75 5.1 36 32 3.1 33 5.3 7.7 82
Yb 6.05 7.35 5.4 2.52 2.59 2.41 2.43 6.5 7.47 6.86
Lu 0.83 0.92 0.81 0.36 0.33 0.34 0.32 0.86 0.95 0.86
R1 10703 | 802.8 5583 1209.7 { 1163.1 1265 1096 1217.3 | 1056.6 | 1083.2
R2 361.2 | 366.5 422.8 975.7 1148 1275.5 | 695.2 434.8 475 422
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SAMPLE NI/Ar3 ' /T8 [/KM14 I/KM16 I/KM8 1H/KM9 1/KM10b
T T Ta Ta Ta Ta Ta
Cr 11 12 9 6 8 10 6
. Co 0 1 8 8 5 5 11
Sc 0 0 . 2 2 3 3 4
Zn 369 205 116 120 145 125 178
Mo 27 26 12.3 83 8.2 8.2 16.2
As 19 15.7 4.96 5.61 38.6 237 6.93
Se 57 41 9.9 11 10.9 14.4 9.6
Sb 1.26° 1.2 0.28 0.26 0.47 0.45 0.26
Rb 240 250 170 165 200 198 162
Cs 1.8 0.8 6.3 7.4 7.8 59 3.7
Ba 430 0 370 380 360 330 220
Ta 28.1 19.9 497 52 5.44 5.61 491
Hf 49.5 40.5 10.3 "10.5 11.2 12 10
Zr 2000 1700 610 550 700 780 650
Th 96 65 12.7 12.3 12.1 12.5 10.2
U 26.3 20.5 4.5 4.1 5.5 5.1 42
La = 272 220 495 82 69.5 69.9 47.7
Ce 480 420 145 139 138 142 142
Nd 135 130 : 51 55 54 38 56
Sm 25.5 242 7.13 7.2 10.7 11.8 7.68
Eu 0.62 0.86 3.28 3.13 324 3.12 2.45
Tb 33 3.05 1.05 1.17 1.3 1.5 1.34
Tm 12 9 2.8 2.9 33 3.8 3.1
Yb 8.76 7.86 2.15 2.25 2.88 2.81 2.21
Lu 1.09 1.02 0.34 0.35 0.38 0.39 0.31
R1 0 783.1 1132.9 1175 1305.8 792.9 899.5
R2 0 462.2 992.8 833 663.98 1016.6 859.2
LEGENDS

LOCALITY OF SAMPLES: MORAGY, Trachyte: 1I/MI, 1I/M2; KISMORAGY QUARRY No. 3., Trachyte:
I/KM3, 1/KMS; KISMORAGY QUARRY No. 5. Trachyandesnte I/KM18, I/KM19, I/KM20; KlSMORAGY
QUARRY No. 6. Trachyandesite: I/KM14, UKMI16, II/KM8, II/KM9, 1/KMIOa-b; BATAAPATI,
KOVESPATAK-VALLEY, Trachyte: 11/Bal2; ARANYOS-VALLEY, Trachyte: 1li/Ar2, HI/Ar 3; TILLFARM-
VALLEY, Trachyte: 1I/T8

T = Trachyte
Ta = Trachyandesite
= 4Si-11(Na+K)-2(Fe+Ti)
R2 6Ca+2Mg+Al (De La Roche et al. 1980)
S.L = 100 (Si-(Al+Fe;™+Mg+3Ca+1 1Na+1 1K+Mn- Fe;'-Ti-4P)/2 (Fitton 1991)
MAFI - HUNGARIAN GEOLOGICAL INSTITUTE, BUDAPEST
BME - TECHNICAL UNIVERSITY, BUDAPEST
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PETROGENESIS

The investigated rocks occur in the granite wallrock in the Méragy Hill and in the clay-
and mica shist at valleys of Ofalu. Therefore, some geologist thought that these rocks were
the petrogenetic products of the granite magmatism and mmed them as “bostonites”. Based
upon the following evidences these rocks (trachyandesite and trachyte) of the Moragy Hill
(and Ofalu Complex) are the products of the Early Cretaceous alkaline magmatism:

I. The K/Ar data of the two different types of rocks show the Cretaceous age (Arva-
So6s 1979, Szabados 1996).

2. The trace elements distribution of the rock series of one magmatic event is similar to
each other. Therefore, we can decide whether rocks of the Moragy Hill, what kind of
magmatic events could connect.

Distribution of trace elements of the trachyandesites are the same in every occurences
of Kisméréagy (Table 1., 2., 3.). Distribution of trace elements of trachytes of the Moragy
Hill and Ofalu are 51mlla1 to each other, but we can found some differences in the LIL
elements. The LREE of trachytes of Kisméragy and Ofalu are little more than the samples
of Mordgy and Bétaapati (Table 1., 2., 3.). The average trace element pattern of
trachyandesites of Kismdragy is very similar to the trace element patterns of
trachyandesite and phonotephrite of the Mecsek Mts. (Fig. 1.). Secondary effects caused
the differents of some LIL element (K, Br, Ba). The trace element patterns of trachytes of
the Méragy Hill and Ofalu Complex are partly similar to the trace element patterns of the
phonolites of the Mecsek Mts. (Fig. 2.). But the trace element distribution of phonolite
rock of borehole Bata No. 3 (482 m), Eastern side of the Maéragy Hill, is very similar to
the trace element patterns of trachytes of the Méragy Hill and Ofalu Complex.

3. Several analysis have shown that during the magmatic differentiation the coherent
rates of two residual trace elements do not change significantly except when
metasomatical alterations or alterations caused by volatiles play a significant role. Within
one cogenetical series of rocks the following trace element rates are generally constant:
Zr/Nb, Zr/Hf, Hf/Th, La/Nb etc. The applied trace element rates show that the granitic
rocks (granite and rhyolite rocks) are not part of cogenetical series of the Early Cretaceous
alkaline volcanic rocks of the Mecsek Mts. However, sample points of trachyandesites and
trachytes of the Méragy Hill and Ofalu Complex belong to the Early Cretaceous cogenetic
series of alkaline volcanic rocks of the Mecsek Mts., this giving further support their
cogenetical relationship (Fig. 3.).

4. The Th-Hf/3-Ta diagram (WoOD et al. 1979, WooD 1980) shows the magma-

tectonical location of the investigated trachyandesite and trachyte rocks of the Méragy Hill
and Ofalu Complex, the samples of the Early.Cretaceous cogenetical rock series of the
Mecsek Mts. and the samples of the granite and rhyolite rocks of the Méragy Hill and
Mecsek Mts. (Fig. 4.). Clearly visible that the samples of trachyandesites of Kismoragy
together the samples of the Early Cretaceous cogenetical rock series of the Mecsek Mts.
fall into the same area within the field of the basaltes and their differentiated rocks of the
continental place (CAB). The samples of Th rich trachytes of the Méragy Hill and Ofalu
Complex with some samples of Th rich phonolites (Bata No. 3) fall out from this area
(CAB) close to Th.
5. The Early Cretaceous cogenetical rock series of the Mecsek Mts. are generated mainly
by fractional crystallization (BILIK 1983, DOBOSI 1985, HARANGI 1993). The fundamental
principles of the fractional crystalllzatlon are found in the trachyandesite and trachyte
rocks of the Méragy Hill and Ofalu Complex.
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Fig. 1. Trace element distribution of phonotephrite (92/6-Hidasi-valley), trachyandesite (90/3-Balazs Hill) of
Mecsek Mts. and trachyandesite of Kisméragy (SUM Tra-average trace element distribution), normalized to the

average chondrite
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"Fig. 2. Trace element distribution of phonolite (vii/31-Mazai-valley), phonolite (b3/482-Bata borchole No. 3.
482 m) of Mecsek Mts. and trachyte (1/M2-Moéragy, 11/T8-Tilifarm) of Moragy Hill and Ofalu Complex,
normalized to the average chondrite.
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Fig. 3. The plots of Th-Hf/Th show the cogenetic rock series of the Early Cretaceous alkaline rocks of Mecsek
Mts., the trachyandesite-trachyte rocks of Moragy Hill and Ofalu Complex.

Legend: Circle-Filled-basalte; Circle-Open-basanite; Box-Open-phonotephrite-phonolite; Triangle-Filled Up-
trachyandesite of Kismoragy; Triangle-FiIled Down-trachyte of Maragy and Ofalu; x-basalte LOI>4%; Asterix-
tephriphonolite-phonolite LOI>4%; X-Rhyolite; +-Resistite; Diamond-Open-Granite; Diamond-Filled-
Microgranite
Circles of dotted line shows the places of the trachyandesites and trachytes of Méragy Hill and Ofalu Complex

Fig. 4. The plots of Th-H{/3-Ta (Wo0D 1980) show the Early Cretaceous cogenetic rock series, the
trachyandesite-trachyte rocks of Méragy Hill and Ofalu Complex, the rhyolites of Mecsek Mts. and the oramtc
rocks of Moragy Hill.
Legends are in the Fig. 3.
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THE FRACTIONAL CRYSTALLIZATION MODELL OF COGENETIC ROCK
SERIES OF THE MECSEK MTS. AND THE MORAGY HILL

According to the new research the alkaline cogenetic rock series can be devided as two
comagmatic rock series (HARANGI 1993):

1. ankaramite-alkaline-basalte-...

2. Na-basanite-phonotephrite-tephriphonolite-phonolite

The composition of initial liquid still have disputed.

I investigated the distribution of major and.trace element of trachyande51tes of
Kisméragy and trachytes of Méragy and Ofalu which-together closely connect with Early
Cretaceous cogenetical rock series of the Mecsek Mts. The TAS (LE MAITRE 1989), the
R1-R2 (DE LA ROCHE 1980) and the S. I. diagram (FITTON 1991 in HARANGI 1993) shows
the major element distribution of these rock series (Fig. 3., 6., 7.). Clearly visible that the
volcanic rock series separate two different series at the intermediate types of rocks:

1. saturated series (trachyandesite-trachyte...)

2. undersaturated series (phonotephrite-tephriphonolite-phonolite).

The Si content is increasing in the saturated series. The question is the following:
occure high Si content rock type (rhyolite) in the Early Cretaceous magmatism, or not?

The major element distribution of these rocks may have been influenced by primary
and secondary factors (autohydratation, hydroterms). Therefore their evaluate are difficult.
On the basis of principle of fractional crystallization modell applied for the Early
Cretaceous cogenetical rock series of the Mecsek Mts. (BILIK 1983, DoBOsI 1985,
HARANGI 1993) and for the trachyandesites of Kisméragy and trachytes of Moragy-Ofalu.
I tryed to deduce the process of the fractional crystallization based upon the Reyleigh
Eguation (VILLEMANT et al. 1981, HARANGI 1990). I applied the Hf as the element of the
differentiation (CS. SzZABADOS 1996, in Ph. D. dissertation). The primary melt was
probably a basalte-basanite melt. The continous crystallization process change at the
intermediate types (Hf=6.9-14.85). The SiO, content is increasing (quartz crystalling in
the trachyte), FeO,, TiO,, CaO and the transitional metals content are strongly decreasing
(during the crystallization of the clynopyroxene and Fe-Ti-oxide), while the Al,O; content
become. The CaO, Sr, Ba, Eu content are decreasing rapidly, while the Na,O, K,O, Rb are
increasing. These elements are indicating the crystallization of the K-feldspars. Result of
hydrotermal processes and later solutions the K,O, and Rb content were increasing while
Na,O was decreasing gradual in the K-rich trachyandesitic rocks of the Mecsek Mts. and
the Moragy Hill too. Apatite appear in the intermediate rocks (P,Os, Nd, Sm, Eu, Tb) still,
but it isn’t in the trachyte rocks. The high REE content in the trachyte rock are caused by
accessory minerals (e. g. zircon). The clinopyroxene, Fe-Ti-oxide, sometimes amphibole
(Sas-valley) are remaining longer in the melt of the undersatured series (TiO,;, FeOQ,
Al,O;, CaO, transitional metals, MREE, HREE, Ta). Apatite is remaining ruling minerals
in the phonotephrite type (P,Os, MREE). The plagioclase minerals are crystallizing in the
saturated series earlyer than in the undersatured series. It is marked by the lower Sr, Ba),
CaO content. The constant Hf/Zr and Hf/Th rates show that rocks of the Mecsek Mts. and
investigated rocks of the Méragy Hill are part of the one cogenetical series.

I think we have not enough information from the Early Cretaceous magmatism,

therefore, my modell is a hypothesis only.
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Fig. 5. The major element distribution of Early Cretaceous rock series of Mecsek Mits. and the trachyandesite-
trachyte rocks of Méragy Hill and Ofalu Complex in the TAS diagram (LE MAITRE 1989). Arrow of doncd line
shows the differentiation processes.

Legends are in the Fig. 3.

Fig. 6. The major element distribution of Early Cretaceous rock series of Mecsek Mts and the trachyandesite-
trachyte rocks of Méragy Hill and Ofalu Complex in the R1-R2 diagram (DE LA ROCHE et al. 1980). Arrow of
dotted line shows the differentiation processes.

Legends are in the Fig. 3.
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Fig. 7. The major element distribution of Early Cretaceous rock series of Mecsek Mts and the trachyandesite-
trachyte rocks of Moragy Hill and Ofalu Complex in the S.1. diagram (FITTON 1991). Arrow of dotted line
shows the differentiation process.

Legends are in the Fig. 3.

GENESIS OF TRACHYTE ROCKS

The reference literature shows several reason for the development of Q normative
trachyte:

1. Partial melting of the crust origin rock during the subduction or collosion. Early
Cretaceous magmatism of the Mecsek Mts it is impossible.

2. Special primer trachyte magmatism (LONGONOT, MACDONALD 1987). Early
Cretaceous magmatism of the Mecsek Mts. it is impossible.

3. Bimodal volcanic activity (basalte-trachyte). It is characteristic in the rift of East
African Rift System (BAKER et al. 1977, BAKER 1987, PRICE et al. 1985). Early
Cretaceous magmatism of the Mecsek Mts. it isn’t characteristic.

4. Crystal-liquid fractionation of slightly undersaturated rock series. It is a main and
important process at the Early Cretaceous rock series of the Mecsek Mts. (BILIK 1983,
DoBOSI 1985, HARANGI 1993).

5. Assimilal and fractional crystallization modell (AFC) (DEPAOLO 1981). It is
possible at the last differentiated product (trachyte-phonolite) of the Early Cretaceous rock
series of the Mecsek Mts. The slightly contamination are marked by the rel. high SiO,, Th,
Rb, Zr, Ce content and high negativ anomaly of Sr and Eu. Granitic grains and xenolits,
trachytic, granitic breccia in the trachyte rocks are also may refer to the contamination.
The AFC modell calculation is shown by Table 4. The more differentiated results of
trachyte of Tillfarm are shown a slightly (r=0.2) granitic assimilation. The *’Sr/*Sr
isotopic rates of tehse trachyte rocks (SVINGOR, KOVACH 1978) show an upper-crustal
assimilation too: 0.72885+0.0043 (Moéragy); 0.7485+0.002 (Ofalu).

47



TABLE 4
F: Mordagy, /M1 r: 0.1

P.C. F: 40 F:35 F:30 F:25 F: 20 F: 15
Lad4l 106.1 121.4 141.6 169.8 211.8 281.2
Ce 82 218.9 2514 294.8 355.6 446.6 5983
Nd 45 82.3 89.7 99 111.3 128.2 153.8
Sm 8.86 17.35 19.07 21.25 24.12 28.14 34.27
Eu2.99 2.22 2.13 2.03 1.92 1.79 1.63
Tb 1.02 2.11 233 2.63 3.02 3.58 4.45
Yb 1.93 5.2 5.97 7.0 8.44 10.6 14.18
Lu 0.27 0.69 0.79 0.92 1.1 1.36 1.8
TiO» 4.08 0.41 0.29 > 0.2 0.13 0.08 0.05
Ta3.3 7.55 8.46 9.64 11.22 13.5 17.08
Th4.3 17.52 2046 243 29.35 372 49.48
F: Tillfarm, L/T8 r: 0.2
P.C. F: 40 F:35 F: 30 F:25 F: 20 F: 1S
La4l 114 131.1 153.8 185.3 232.3 309.8
Ce 82 2224 254.6 2972 336.1 443 585.2
Nd 45 79.3 85.8 93.9 104.3 118.4 139.2
Sm 8.86 16.22 17.58 19.27 21.43 24.35 28.59
Eu 2.99 1.11 0.97 0.83 0.69 0.56 0.43
Tb 1.02 1.88 2.04 2.24 2.51 2.87 3.4
Yb 1.93 4.71 5.3 6.07 7.09 8.56 10.86
Lu0.27 0.62 0.69 0.78 0.91 1.08 1.35
TiO1 4.08 0.38 0.28 0.2 0.13 0.09 0.06
Ta33 9.89 11.42 13.45 16.27 20.45 27.34
Th4.3 27.32 324 39.02 48.04 61.12 82.03
LEGENDS
Primary Sample: basalte Contaminant: microgranite
92/3 (Marévari-valley), B6 (Kismoragy)
P. C. (primary composition) Composition: 1.a 40.8 Ce 859 Nd 25.2 Sm 8.8

Eu0.5Tb0.7Yb2.5Lu0.33
Ti020.39Tas5.5Th 524

F: hybrid (contaminated) composition
r = rate of assimilation/frakcionation

Bulk distribution coefficients:
11/M1-DY=0.03, D%=0.002, D™¥=0.349, D5"=0.312, D®=1.21, D™=0.237, D¥®=0.009, D"*=0.055,
DT2=32,D™=0.2, D™=0.13

HI/T8-DY=0.03, D%=0.06, DY4=0.39, D5™=0.42, D®=1.72, D™=0.37, D"®=0.19, DY=0.24, DT%?=2 95
D™=0.04, D™=0.13
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SUMMARING

A lot of unknown processes could modify further the composition of the primary melt:
magma mixing; differentiation is caused by different density; differentiation of different
deep (secondary magma chamber); contamination of granitic material. The Early
Cretaceous trachytic rocks were generated by combined processes. Main process was the
crystal-liquid fractionation and detamed differentiation, but probably the low orade
a551m11at10n was also occur. :

REFERENCES

ALLEGRE C. J., TREUIL M., MINSTER J. F., MINSTER'B., ALBAREDE F. (1977): Systematic use of trace elements
in igneous processes. Part I Fractional crystallization process in volcanic suites. Contrib. Miner. Petrol.
60, 57-75.

ALLEGRE C. J., MINSTER J. F. (1978): Quantitative models of trace element behaviour in magmatic processes.
Earth Plenct. Sci. Lett. 38, 1-25.

ARVA-50s E. (1979): K-Ar médszeres kormeghatarozasok a Mecsek hegységbdl. Egyetemi doktori értekezés,
manuscript, Debrecen.

ARVA-S0S E., BALOGH K., RAVASZ- BARANYAI L., RAVASZ Cs. (1987): Mezozoos magmas kbzetek K/Ar kora
Magyalorszac ecyes teritletein. MAFI Evi Jel. az 1985. Evrdl, 295-307.

ARVA-SOS E.., RAVASZ-BARANYAI L. (1992): A Mecsek és Villanyi hegység kozott feltart kréta telérkozetek
K/Ar kora. MAFI Evi lel. az 1990. Evrél, 229-240.

BAKER B. H., GOLES G. G., LEEMAN W. P., LINDSTROM M. M. (1977): Geochemistry and petrogenesis of a
basalt-benmoreit-trachyte suite from the Southern part of the Gregory Rift, Kenya, Contrib. Mineral.
Petrol., 64, 303--332.

BAKER B. H. (1987): Outline of the petrology of the Kenya Rift alkaline province. Alkaline igneous rocks,
edited by FitrTON J. G., UPTON B. G. J., 293-31i3.

BiLik L (1979): A Mecsek he gység also kréta tengeralatti vulkani képz6dményei. Egyetemi doktori értekezés,
manuscript. Budapest.

Biuik L (1983): Lower Cretaceous submarine (rift) volcanism in South Transdanubia (South Hungary). In:
BISZTRICSANYI E., SzEIDOVITZ GY. (eds): Proc. 17" Ass. Europ. Seism. Congr., 569-576.

DE LA ROCHE H., LETERRIER P, GRANDCLAUDE P., MARCHAL M. (1980): A classification of volcanic and
plutonic rocks using R1-R2 diagram and major element analyses. lts relationships with current
nomenclature. Chem. Geol. 29, 183-210.

DEPACLO D. J. (1981): Trace clement and isotopic effects of combined wallrock assimilation and fractional
crystallization. Earth Planet. Sci. Lett., 53, 189-202.

DoBosi G. (1985): A mecscki alkali bazaltok piroxén fenokristalyainak geokémiai vizsgalata. Foldt. Kozl 115,
79-90.

GAsT, P. W. (1968): Trace clement fractionation and the origin of tholeiitic and alkaline magma types.
Geochim. Cosmochim. Acta 32, 1057-1086.

HARANGI SZ. (1990): A kelet-mecseki alsokréta vulkani kozetek geokémiai jellegei (Sokvaltozds matematikai
modszerek atkalmazasa magmas geokémiai vizsgalatokban). Egyetemi doktori értekezés, manuscript.
Budapest.

LEMAITRE E. W. (1989): Classification of igneous rocks and glossary of terms. Backwell Sci. Pub London.

MACDONALD R. (1987): Quaternary peralkaline silicic rocks and caldera volcanoes of Kenya in “Alkaline
igneous rocks”, edited by FITTON ). G., UPTON B. G. J., 313-335.

MAURITZ B., CSAJAGHY G. (1952): Alkali telérkzetek Mordg yl\om\ckelol Foldt. Kozl. 82, 137-142.

PEARCE J. A NORRY N. J. (1979): Petrogenetic implications of Ti, Zr, Y and Nb variations in volcanic rocks.
Comrib. Miner. Petrol. 69, 33-47.

PRICE R. C., JOHNSON R. W., GRAY C. M., FREY F. A. (1985): Geochemistry of phonolites and trachytes from
the summit region of Mt. Kenya. Contrib. Miner. Petrol. 89, 394-409.

SzaBADOS Cs. (1995): Petrographical study of subvolcanic rocks surrounding of Méragy and Ofalu (SE-
Transdanube, Hungary). Acta Miner. Petrog. Szeged, XXXV, 129-142,

SzABADOS CS. (1996): Bostonit-¢ a moragyi bostonit. Foldtani szl(jny. in press.

49



SzABADOS CS. (1996): Petrological characteristics of the so-called “bostonite” rocks of Moragy Hill, Mecsek
Mts., S-Hungary. WORKSHOP “MAGMATIC EVENTS IN RIFTED BASINS” under the aegis of IGCP
Project Nr. 369., ELTE Budapest In abstract.

SzaBADOS Cs. (1996): A Moragy r6g bostonitnak nevezett kdzeteinek pclroorafal ¢és petroldgiai jellemzése.
Ph. D. értekezés, manuscript. Szeged.

SVINGOR E., KOVACH A. (1978): A Mecsek- heoysegx boszlom( kora Rb/Sr kormeghatdrozasok alapjan. Foldt
Kozl. 108, 94-96.

SZEDERKENY) T., FAZEKAS V MAaJOROS GY. (1981): Late paleozoic subsequent volcanism of Hunoaly In:
I\aramalaS and Sassi F P.: IGCP No. 5 Newsletter Vol. 3, 61-69.

VILLEMANT B., JAFFERZIC H., JORON [. L., TREUIL M. (1981): Distribution coefficients of major and trace
elements: fractional crystallization in the alkali basalt series of Chaine des Puys (Massif Central, France).
Geochim. Cosmochim. Acta 45, 1997-2016.

WILSON M. (1989): Igneous Petrogenesis. Unwin Hyman, London.

WINCHESTER J. A., FLOYD P. A. (1976). Geochemical discrimination of different magma series and their
differentiation products using immobile elements. Chem. Geol. 20, 325-343.

WooD D. A, JORON . L., TREUIL M. (1979): A re-appraisal of the use of trace elements to classify and
discriminate between magma- series erupted in different tectonic settings. Earth Planet. Sci. Lett. 45,
326-336.

WooD D. A. (1980): The application of a Th-Hf-Ta diagram to problems of tectonomagmatic classiftcation and
to establishing the nature of crustal contamination of basaltic lavas of the British tertiary volcanic
province. Earth Planet. Sci. Lett. 50, 11-30.

Manuscript received 2 September, 1996

50



