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IN MAFIC ROCKS OF 

HUNGARY AND BURGENLAND (AUSTRIA) 

(Figs. 9, PI. 1. Tabs. 6) 

A b s t r a c t : Petrological and geochemical d a t a on u l t r a m a f i c xenol i ths 
in Cretaceous l a m p r o p h y r e s and P l i o c e n e — P l e i s t o c e n e a lka l ine basa l t s 
of t h e C a r p a t h i a n — P a n n o n i a n region a r e c o m p a r e d . Chemica l com
posit ion of xenol i th c o m p o n e n t s and calculated e q u i l i b r i u m d a t a i n d i c a t e 
s imi lar i ty a m o n g a g roup of t h e x e n o l i t h s in l a m p r o p h y r e s from Alcsut-
doboz-2 borehole a n d u l t r a m a f i c nodules in k imber l i te s . A n o t h e r group 
of xenol i ths displays features s imi lar to nodules in a lka l ine basal ts . No 
differences h a v e b e e n recognized a m o n g xenol i ths in P l i o c e n e — P l e i s t o 
cene a l k a l i n e basal ts . 

P e 3 10 M e: B CTaibe cpannupaiOTCfl ncrpojionmccKiic n rcoxiiMmecKHe /uui-
Hbie o yjibTpaMatpimeCKHx KCeHojniTax D MCTORHX jiaiwnpocpHpax n n.iHou,en-
n.iciicTOuciioBbix me.iOMHbix úa3a.-ibTax KapnaTO-ľlaHHOHCKOro peniona. XH.MII-
lieCKlIlÍ COCTHB KCCHOJlHTOBblX KOMOOHeHTOB II BbmHC/ieHHbie AaUHMC o paBiio-
Bcciiii Ha.MeqaiOT CXOACTBO MWKiiy ipynnoft KceHo.nuTOB n .laMiipocpiipax ni 
CypoBOii cKBa>KiiHbi A.mymoóo3-2 n yjibTpaMatpimecKiiMH BK-IIOICHHHMH B KHM-
ócp.'iiiTax. C.ieayioman rpynna KoeHo.iurroB ripoíiiviMĽT npn3naKii noxo>i<HC 
BK.iioneHHJiM B iiuvioviibix 6a3a.ibTax. He naô.iioaa.iiicb miicaKiie pa3Hiiu,bi MBK-
ay KceHO/íHTaMH B ii.inoucii-n.ieiicTOiieHOBbix uuviomibix óa3a.ii»ľax. 

Introduction 

P e r i d o t i t e x e n o l i t h s of m a n t l e o r i g i n h a v e b e e n r e p o r t e d f r o m s e v e r a l l o c a 
l i t ies i n t h e C a r p a t h i a n — P a n n o n i a n r e g i o n . T h e e n c l o s i n g r o c k s f o r m t w o 
g r o u p s on p e t r o l o g i c a l a n d g e o c h r o n o l o g i c a l g r o u n d s (Fig. 1). 

— P l i o c e n e — P l e i s t o c e n e a l k a l i n e b a s a l t s . U l t r a m a f i c n o d u l e s h a v e b e e n i n 
v e s t i g a t e d f r o m B u r g e n l a n d ( R i c h t e r , 1970; 1971), B a l a t o n H i g h l a n d s (E m -
b e y - I s z t i n , 1976; 1977), n o r t h e r n p a r t of N ó g r á d — G e m e r r e g i o n i n S o u 
t h e r n S l o v a k i a ( H o v o r k a , 1981), L i t t l e P l a i n i n H u n g a r y (S z a b ó, 1978) a n d 
s o u t h e r n p a r t of N ó g r á d — G e m e r r e g i o n (M o 1 n á r, 1980; J á n o š i , 1984). 
T h e l a t t e r t h r e e s t u d i e s h a v e b e e n c a r r i e d o u t a t D e p a r t m e n t of P e t r o l o g y 
a n d G e o c h e m i s t r y , E ô t v ô s U n i v e r s i t y , B u d a p e s t . 

— C r e t a c e o u s a l k a l i n e m a f i c s — l a m p r o p h y r e — c a r b o n a t i t e a s s o c i a t i o n , r e 
p o r t e d b y K u b o v i c s (1980; 1984), H o r v á t h e t al. (1983) a n d H o r v á t h 
— Ó d o r (1984). I m p o r t a n t p e t r o g e n e t i c p r o b l e m s of t h e s e r o c k s a n d t h e i r 
n o d u l e s h a v e b e e n c l e a r e d b y K u b o v i c s (1984). T h e A l c s ú t d o b o z - 2 b o r e h o l e 
(Fig. 1) h i t d y k e r o c k s of t h i s a s s o c i a t i o n , w h e r e l a r g e q u a n t i t y of n o d u l e s of 
v a r i e d c o m p o s i t i o n h a v e b e e n f o u n d (S z a b ó, 1985). 

T h i s p a p e r is p a r t of a c o m p a r a t i v e i n v e s t i g a t i o n t o d i s c u s s o r i g i n a n d i n 
t e r r e l a t i o n s h i p s of p e r i d o t i t e n o d u l e s in t h e a b o v e - m e n t i o n e d m a f i c r o c k s 
of t h e C a r p a t h i a n — P a n n o n i a n r e g i o n . 

* Prof. RNDr. I. K u b o v i c s , D r S c , RNDr. K. G. S ó l y m o s , C S c , R N D r . Cs. 
S z a b ó, D e p a r t m e n t of Petro logy and Geochemistry, Eótvôs Univers i ty, H-1088 
Budapest, M ú z e u m korút 4/A. 
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5.E3 

Fig. 1. Arrangement of alkaline basalts in the Carpathian region (after B a 11 a, 1980). 
Explanations: 1 — AD-2 borehole; 2 — Nógrád—Gomôr; 3 — Burgenland (Austria); 
4 — Balaton Highlands; 5 — lamprophyre (Cretaceous); 6 — alkaline basalts (Plio
cene—Pleistocene); 7 — flysch; 8 — Carpathian foredeep; 9 — contour of the Car
pathian fold system; 10 — Klippen belt. 

Petrography of xenoliths 

Mineral composition of the analysed nodules is shown in Tab. 1. One may 
note, tha t most of the ultramafic xenoliths in Cretaceous lamprophyres of 
Alcsútdoboz-2 borehole contain phlogopite. Projection points of the samples 
are summarized in an Ol—Opx—Cpx plot of S t r e c k e i s e n (1974) (Fig. 2). 
Texture of the xenoliths shows deformation and recrystallization, indicating 
a complex metamorphic origin. These features are characteristic of xenoliths 
of upper mant le origin ( M e r c i e r — C a r t e r , 1975; G r e e n — R i n g -
w o o d , 1976; M e r c i e r — - N i c o l a s , 1978). 

Most ultramafic nodules show equigranoblastic (H a r t e, 1977) tex ture (PI. 1, 
photo 1); others show mosaic-porphyroclastic, porphyroclastic and disrupted-
-laminated-mosaic-porphyroclast ic texture (PI. 1, photo 2). 



ULTRAMAFIC XENOLITHS IN MAFIC ROCKS 435 

T a b l e 1 

Modes of xenoliths 

Locali ty 

Burgen land 
(Austria) 

Bala ton 
High land 

Nógrád-
Gomor 

AD-2 bo
rehole 

Samples 

Lherzol i te Tob-51 
Lherzol i te Tob-41 
Harzburg i t e Tob-43 
Ha rzbu rg i t e Tob-34 
Wehr l i t e Tob-35 

Lherzol i te Szbk-1 
Lherzol i te Szbk-2 

Lherzol i te Bn-40 
Lherzol i te Me-3b 
Harzburg i t e Ms-3a 
Duni te Bn-3/4 

Lherzol i te VIII/9 
Lherzol i te VIII/25 
Lherzol i te VIII/27 
Phlogopi te- lherzol i te VIII/22-A 
Duni te VIII/14 
Ha rzbu rg i t e VIII/23 
Wehr l i t e VIII/26 

OL 

72.5 
69.4 
92.6 
85.0 
81.6 

75.8 
76.8 

75.4 
78.2 
87.4 
98.9 

84.1 
60.3 
80.6 
77.4 
96.5 
72.6 
55.9 

O P X 

7.3 
18.1 
7.4 

12.9 

15.9 
7.2 

14.1 
12.7 
10.2 

5.0 
24.0 

5.0 
6.0 
1.3 

23.6 

C P X 

14.9 
9.1 

16.6 

8.3 
15.3 

7.4 
5.8 

9.6 
14.8 
12.3 
9.7 

40.9 

SP 

3.1 
3.4 

2.1 
1.8 

0.1 
0.7 

3.1 
3.3 
2.4 
1.1 

1.2 
0.9 
1.2 
0.9 
0.6 
3.8 
0.8 

P H L 

2.2 

— 

— 

0.1 

0.9 
6.0 
1.6 

2.4 

Electron microprobe investigations of xenoliths 

Analyses were made by an JXA—50 A microprobe (accelerating voltage: 
15 kV, electron beam diameter : 1 micrometer). 

O l i v i n e 

Chemical composition of olivines in xenoliths is shown in Tab. 2. One lherzo
lite from Burgenland, dunite from Nógrád—Gemer and wehrl i te from Alcsut-

Fig. 2. Classification and nomenclature 
of ultramafic rocks (after S t r e c k e i -

s e n , 1974). 
Explanations: 1 — AD-2 borehole; 2 — 
Nógrád—Gômôr; 3 — Burgenland (Au
stria); 4 — Balaton Highlands; 5 — Phi 
content < 5 vol. %. A — dunite, B — 
lherzolite, C — harzburgite. D — wehrli
te. 

1 i 
2 • 

3 • 
(.+ 
5 io 

A 

B 

C 

D 
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doboz-2 borehole show somewhat: higher FeO t-content in olivines, which causes 
some differences in Mg-values and Fo °/o, too. In spite of these differences, 
Mg-values of all samples are higher than 88, and Fo-content is 90 + 2 °/o: these 
values are characteristic of olivines of upper mant le origin ( C a r t e r , 1970; 
W i l k i n s o n , 1975). 

O r t h o p y r o x e n e 

Chemical compositions are shown in Tab. 3. FeO t -and MgO-values are almost 
the same, but one may note significant differences in A^O-.-content. Three lher-
zolite nodules from Alcsutdoboz-3 borehole show lower CaO- and CriO^-content 
than those in Pliocene—Pleistocene alkaline basalts. 

One may note, tha t samples from Balaton Highlands have higher (ca. 1 °/o) 
CaO-content, also shown b y E m b e y - I s z t i n (1977). 

C l i n o p y r o x e n e 

Chemical composition and calculated end-member ratios are shown in Tab. 4. 
Cr>0 : (- content of all samples is about 1 °/o, consequently we may apply the name 
Cr-diopside. Projection points of most clinopyroxene can be found in the endio-
pside field of the Ca—Mg—Fe plot (Fig. 3). It is important to mention, that 
clinopyroxenes of the wehrl i te nodule are not separated from those of lherzo-
lites. Besides these similarities significant differences in clinopyroxene composi
tion can be recognized, especially in SiC^ - and Al^O;; - values (Fig. 4). The 
samples from Burgenland have higher Al^O:; - and tschermaki te- and lower 
Mg-values. Conversely, the high ureyite-content (ca. 4 °/o) Cr-diopside has low 
Al^O;! - and high SiO^ - concentrations. 

Fig. 5 presents relationships of clinopyroxenes and coexistent orthopyroxenes 
in lherzolite nodules by their AI2O3 - content. Our data have been supplemented 
by ones from E m b e y - I s z t i n (1977). Three lherzolites of Alcsutdoboz-2 
borehole are clearly separated, which bears significant genetic consequences. 
D a w s o n (1980), C a r s w e l l (1980), D a w s o n — S m i t h (1977) and D e-
1 a n e y et al. (1980) have reported on similar, low-Al^Oa pyroxenes in nodules 
of kimberli tes and carbonatites. According to D a w s o n (1980) and B o y d 
(1973) these pyroxenes originated from 100 to 200 km depth, where the upper 
mantle is relatively depleted in Al. Fig. 5 also shows that Al^Ois-ratio of the 
pyroxene pairs show nearly constant values. 

P l a t e 1 

Fig. 1. Photomicrograph showing equigranuloblastic texture in lherzolite from AD-2 
borehole. 

Explanations: Scale b a r = l mm, plane-polarized light. 
Fig. 2. Photomicrograph showing laminated and disrupted mosaic porphyroclastic 

texture in wehrlite from AD-2 borehole. 
Explanations: Scale b a r = l mm, plane-polarized light. 
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P h l o g o p i t e 

Several peridotite nodules, especially those in lamprophyres , contain phlogo
pite (Tab. 1). Chemical compositions (see Tab. 5), — especially TiOo -, Na-jO - and 
Ci^On - content —, show considerable differences; this indicates that the nodules 
bear micas of different origin (D e 1 a n e y et al., 1980; C a r s w e l l , 1980, 
D a w s o n — S m i t h , 1977). 

- N Ca 

/ / 
'9 / / / / / / 

Fe 

la A 

1b A 

2 u 

3a • 

3b © 
U + 

A 

B 

C 

D 

Fig. 3. Ca-Mg-Fe plots clinopyroxenes. (Nomenclature limits are taken from' D e e r 
et al., 1963). 

Explanations: AD-2 borehole: la — lherzolite. lb — wehrlite; Nógrád—Gômor: 2 — 
lherzolite; Burgenland (Austria): 3a — lherzolite, 3b — wehrlite; Balaton Highlands: 
4 — lherzolite. A — diopside, B — salite, C — endiopside, D — augite. 

Plott ing the data in the Cr20 ; 1 — FeO t plot of D a w s o n — S m i t h (1977) 
(Fig. 6) we may conclude, that phlogopites of lherzolite and dunite nodules 
from Alcsútdoboz-2 borehole lie in the peridotite field, hence these are of 
pr imary origin; while the micas of the phlogopite-lherzolite nodule lie in 

SÍO2 in cpx 
Wt% 

55 

54 

53 

52 

51 

50 

i.9 

(.8 

Ul 

'.6 

',5 

A + 

1. A 

2. • 
3 • 

V + 

wt% 
0 1 2 3 4 5 6 7 8 9 10 11 12 13 Al203 in cpx 

Fig. 4. Variation of wt. % AlOj and Si02 in clinopyroxene. 
Explanations: 1 — AD-2 borehole; 2 — Nógrád—Gômor; 3 — Burgenland (Austria); 
4 — Balaton Highlands. 
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the field of secondary phlogopite. Wehrli te nodule from Alcsutdoboz-2 bore
hole lherzolite from Burgerland occupies a t ransi t ionary position among fields 
of MARID, secondary and metasomatic micas. As Mg-values of both phlogopites 
are lower than Mg-values of coexisting clinopyroxene and olivine (see Tabs. 
2, 4, and 5), these nodules do not form equilibrium systems, hence a MARID 
origin can be excluded. 

AI7O3 in opx 
Wt% 

7-
6 • 

5 

4 -

3-
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1 
J * 

1. A 

2 . a 

3. • 

4/a.x 

Wt% 
0 1 2 3 k 5 6 7 8 9 10 11 12 AI2O3 in cpx 

Fig. 5. Variation of wt. % AUOs and SiOi in orthopyroxenes and their coexisting 
clinopyroxenes in lherzolites. 

Explanations: 1 — AD-2 borehole; 2 — Nógrád—Gomôr; 3 — Burgenland (Austria); 
4 — Balaton Highlands, 4a — Balaton Highlands ( E m b e y - I s z t i n , 1977). 

Secondary origin is accepted for the sample from Burgenland, proved by 
higher T i 0 2 -, AI2O;) - and FeO t -, and lower S i0 2 - values and the Mg - value 
( C a r s w e l l , 1975; B o y d , 1973). R i c h t e r (1971) has reported on a no
dule containing phlogopite from Burgerland. He originated it from a H^O - and 
KaO-rich substance by decomposition of orthopyroxene and garnet. 
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Fig. 6. Correlation of wt. % Cr203 and F e d for micas (after D a w s o n — S m i t h , 
1977). 

Explanations: 1 — AD-2 borehole; 2 — Burgenland (Austria); 3 — secondary; 4 — 
peridotite; 5 — metasomatic; 6 — megacryst; 7 — MARID. 
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T a b l e 5 

Electron mic rop rope analyses of phlogopi tes 

Weight per cent oxides 

1 

SiO, 
T iO, 
Al.Ói 
Cr,0-, 
F e b t 
MnO 
MgO 
CaO 
N a , 0 
K , 0 

36.8 
7.28 

14.6 
0.95 
5.91 

n. d. 
20.2 

0.06 
0.54 

10.8 

40.1 
0.55 

12.0 
0.96 
3.48 

n. d. 
27.6 
n. d. 
2.43 
7.75 

39.0 
0.35 

14.5 
1.09 
5.13 

n. a. 
23.7 
n. d. 
1.03 

10.2 

40.1 
0.17 
9.83 
0.77 
3.65 

n. a. 
27.6 

0.15 
1.07 
9.70 

38.4 
1.11 

11.6 
0.53 
6.70 

n. a. 
24.2 
n. d. 
1.20 
9.90 

Total 

100 Mg 
Fe + Mg 

97.14 

85.9 

94.87 

96.5 

95.0 

89.1 

93.04 

93.1 

93.64 

86.6 

Explanations: FeOt = (total i ron as F e O ; n. d. — not de tec ted ; n. a. 

1. Lherzol i te (Tob-51) 

not analysed. 

\ Burgen land 
/ (Austria) 

2. Lhterzolite (VIII/27) 
3. Phlogopi te- lherzol i te (VIII/22-A) 
4. Dun i t e (VIII/14) 
5. Wehr l i t e (VIII/26) 

AD-2 borehole 

W e p r o p o s e t h e f o l l o w i n g s c h e m e for t h e w e h r l i t e f r o m A l c s u t d o b o z - 2 b o r e 
ho le . T h e w e h r l i t e s h o w s p o r p h y r o c l a s t i c t e x t u r e of m e t a m o r p h i c c h a r a c t e r , a n d 
i t s c l i n o p y r o x e n e is of C r - d i o p s i d e c o m p o s i t i o n . T h e s e f e a t u r e s u n d o u b t e d l y i n 
d i c a t e a l h e r z o l i t e of u p p e r m a n t l e o r ig in . I t is pos s ib l e , t h a t u p p e r m a n t l e 
m e t a m o r p h i s m m a d e o r t h o p y r o x e n e d i s a p p e a r a n d p h l o g o p i t e a p p e a r . 

S p i n e l 

C h e m i c a l c o m p o s i t i o n a n d r a t i o of c a l c u l a t e d e n d - m e m b e r s a r e s h o w n in 
T a b . 6. A l - r i c h ( = C r - d e p l e t e d ) a n d A l - d e p l e t e d ( = C r - r i c h ) g r o u p s c a n b e 
f o r m e d . T h e t w o g r o u p s a r e s h o w n in t h e f ie lds of a l k a l i n e b a s a l t a n d k i m b e r l i t e 
i n c l u s i o n s , r e s p e c t i v e l y (Fig . 7). ( T h e s e f ie lds w e r e s e p a r a t e d b y B a s u — 
M a c G r e g o r, 1975 on a c c o u n t of l a r g e q u a n t i t i e s of a n a l y t i c a l da ta . ) Al l 
s a m p l e s f r o m A l c s ú t d o b o z - 2 b o r e h o l e — e x c e p t h a r z b u r g i t e — a p p e a r in t h e 
k i m b e r l i t e f ie ld, w h i l e n o d u l e s f r o m y o u n g v o l c a n i t e s — e x c e p t a l h e r z o l i t e 
f r o m B a l a t o n H i g h l a n d s — lie i n t h e f ie ld of a l k a l i n e b a s a l t . 
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C a r s w e l l (1980) divided spinels in ultramafic nodules into three groups 
by their Cr-values (100 Cr/Cr + Al), naming them as Al-spinel, Cr-spinel and 
chromíte. Grouping of our samples in C a r s w e l l ' s (1980) plot is shown 
in Fig. 8. 

Spinels of nodules in Pliocene—Pleistocene alkaline basalts — except 
a sample from Nógrád—Gomôr and 
another from Balaton Highlands — ap
pear in the Al-spinel field. Among 
nodules from Cretaceous lamprophy-
res of Alcsutdoboz-2 borehole, harz-
burgite contains Al-spinel, phlogopite-
-lherzolite contains Cr-spinel and three 
Iherzolite nodules contain chromite. 
This indicates significant differences in 
origin of nodules from the lamprophy-
re, since according to C a r s w e l l 
(1980) stability range of chromite coin
cides that of garnet in kimberli te in
clusions, while Al-spinel is stable in 
much lower P—T ranges. 

Fig. 7. Variation of wt. % A1203 in ortho-
pyroxenes and their coexisting spinels in 
xenoliths (after B a s u — M a c G r e g o r . 

1975). 
Explanations: 1 — AD-2 borehole; 2 — 
Nógrád—Gômôr; 3 — Burgenland (Au
stria); 4 — Balaton Highlands; 5 — alkali 
basalt xenoliths ( B a s u — M a c G r e 
g o r , 1974); 6 — kimberlite xenoliths 
( B a s u — M a c G r e g o r , 1974). 

AL7O3 in spinel 
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Fig. 8. Plot of 100 Cr/Cr+Al ratio in spinel against wt. % A1203 in coexisting ortho-
pyroxenes (after C a r s w e l l , 1980). 

Explanations: 1 — AD-2 borehole; 2 — Nógrád—Gomór; 'í — Burgenland (Austria); 
4 — Balaton Highlands; 5 — A — Al-sinel; 6 — B — Cr-spinel; 7 — C — chromite. 
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Geothermometric and geobarometric calculations and discussion 

Equil ibrium tempera tures and pressures have been calculated following the 
methods of W o o d — B a n n o (1973), W e l l s (1977), M e r c i e r — C a r t e r 
(1975) and M e r c i e r (1976), and figured on temperature—pressure plot of 
M a c G r e g o r (1974) (Fig. 9). 

1600 

— 1400 

- 1200 

= 1000 

I 800 

*~ 400 

200 

0 0,1 Q2 03 0,4 0,5 0,6 0,7 
Pressure(Pa) 

Fig. 9. Interpreted conditions for samples of different ultramafic xenoliths from 
Hungary and Burgenland (Austria) (after M a c G r e g o r , 1974). 

Explanations: AD-2 borehole: la — lherzolite, lb — harzburgite, lc — phlogopite-
-Iherzolite; Nógrád—Gomor: 2 — lherzolite; Burgenland (Austria)): 3 — lherzolite; 
Balaton Highlands: 4 — lherzolite; lherzolite from kimberlite: 5 — granular, 6 — 
sheared; from alkali basalts: 7 — garnet pyroxenite. 8 — spinel lherzolite; 9 — A — 
dry peridotite solidus; 10 — B — oceanic geotherm; 11 — C — shield geotherm. 
Note: 5—11 C after M a c G r e g o r , 1974. 

Our conclusions can be summarized as follows: 
1. Xenoliths of Alcsutdoboz-2 borehole can be divided into th ree groups by 

tempera ture and pressure : 
a) Lherzolites from extreme high P and T zones (about 150—170 km depth). 

Their points approach the continental geotherm rather . Equil ibrium data 
resemble those of sheared texture inclusions in kimberli tes. 

b) High T, lower P phlogopite-lherzolite on the oceanic geotherm, in the 
field of garnet-pyroxeni tes of alkaline basalts (depth ca. 100 km). 

c) Low P—T harzburgi te on the oceanic geotherm in the field of spinel-lherzo-
lites of alkaline basalts. 

Thus we can postulate, tha t original melt of the lamprophyre came from at 
least 170 km depth, and its composition probably was similar to kimberlitic 
magma. This supposition is supported by textures of the three lherzolite nodu
les, chemical composition of their minerals and the calculated equilibrium 
pressure and temperature . The ascending magma brought along a xenolith 
association characteristic of alkaline basalts from a higher par t of the upper 
mantle (ca. 60—100 km depth). Some of these xenoliths may have been meta-
somatized by the volatile-rich melt ascending from greater depths. This is 
a possible way to form phlogopite-containing wehrli te, which could have 
contained orthopyroxene at the beginning, as its t ex ture and its Cr-diopside 
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clinopyroxene indicate (see the descriptions on clinopyroxene and phlogopite). 
Non-metasomatized xenoliths originating from higher zones does not contain 
phlogopite, as the harzburgi te specimen proves it. 

Also, it may be supposed after data not discussed here (S z a b ó, 1984), that 
magma mixing played some role in modifying the original composition of 
lamprophyre melt. 

A tentat ive estimation can be made for the Cretaceous geotherm of the 
Transdanubian Midmountains after the xenoliths of Alcsútdoboz-2 borehole 
(Fig. 9). Up to 1000 °C the points lie on M a c G r e g o r's (1974) oceanic geo
the rm; on higher tempera tures these draw near the continental geotherm. 
Present investigations may provide further data to in terpret the dual character 
and to draw the geotherm. Also, these data may contribute to interpret 
tectonic processes initiating this kind of magmatism. 

2. Xenoliths of Pliocene—'Pleistocene alkaline basalts lie on the oceanic 
geotherm, between 800—1000 °C and between 1.2—1.5 Pa (Fig. 9), indicating 
an original depth of 60—80km for rock fragments. E m b e y - I s z t i n (1977) 
assumed somewhat minor depth of origin for them. Areal differentiation cannot 
be shown as yet due to small number of samples, hence our data on alkaline 
basalts are considered as references only. 
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