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Ý. Ðàåâà, Ç. ×åðíåâà — Ãåîõèìèÿ ñâÿçè ìåæäó ìèãìàòçàöèåé è ãðàíèòîîáðàçîâàíèåì íà
ïðèìåðå ñ òåððèòîðèè Öåíòðàëüíûõ Ðîäîï, Áîëãàðèÿ. Ýêñòåíçèîííûé ýòàï â Àëüïèéñ-
êîé ýâîëþöèè Ðîäîïñêîãî ìàññèâà ñîïðîâîæäàëñÿ ýêñòåíçèâíûì ïëàâëåíèåì êîðû è èíò-
ðóçèâíûì ãðàíèòíûì ìàãìàòèçìîì. Âíåäðåííûå â ðàçíîå âðåìÿ ãðàíèòû è ãðàíèòû ðàçíîé
ñòðóêòóðíîé îáóñëîâëåííîñòè ìîãóò âûÿâèòü ñâÿçü ìåæäó ñîñòàâàìè ïðîäóêòîâ àíàòåêòè-
÷åñêîé ìèãìàòèçàöè è ãðàíèòíûìè ìàãìàìè, à òàêæå — ñîîòíîøåíèÿ ñîîòâåòñòâóþùèõ
ïðîöåññîâ âî âðåìåíè. Íàìè èçó÷àëèñü ïîñòêèíåìàòè÷åñêèé Ñìèëÿíñêèé ïëóòîí è íåáîëü-
øèå ñèíêèíåìàòè÷åñêèå ãðàíèòû, ðàçìåùåííûå ñðåäè ìèãìàòèçèðîâàííûõ ãíåéñàõ Ìàäàí-
ñêîé åäèíèöû. Ðàéîí èññëåäîâàíèÿ ðàñïîëîæåí íà þãî-çàïàäíîé ïåðèôåðèè ìåòàìîðôè-
÷åñêîãî ÿäåðíîãî êîìïëåêñà, ñëàãàþùåãî Öåíòðàëüíîðîäîïñêèé êóïîë (CRD). Äîìèíèðó-
þùèå ãåîõèìè÷åñêèå îñîáåííîñòè ãðàíèòîâ Ìàäàíñêîé åäèíèöû ïîêàçûâàþò çàìå÷àòåëü-
íîå ñõîäñòâî ñ îáðàçîâàííûìè in situ àíàòåêòè÷åñêèìè ðàñïëàâàìè äèàòåêòè÷åñêîãî ÿäðà
ÑRD, ò.å. ñ Àðäèíñêîé åäèíèöåé. Ê ýòèì îñîáåííîñòÿì îòíîñÿòñÿ: êèñëûé ïåðàëþìèíèå-
âûé ñîñòàâ, íèñêèå ñîäåðæàíèÿ HFSE è REE, âûñîêèå ñîäåðæàíèÿ LILE è çíà÷åíèÿ îòíî-
øåíèé LILE/HREE, à òàêæå — íåçíà÷èòåëüíàÿ (äî ïîëîæèòåëüíîé) Åu àíîìàëèÿ. Íåêîòî-
ðûå îòêëîíåíèÿ â ãåîõèìèè ñèíêèíåìàòè÷åñêèõ ãðàíèòîâ ÿâëÿþòñÿ ïîäòâåðæäåíèåì èäåè
î òîì, ÷òî ðàçëè÷èÿ â ïðîäóêòàõ ÷àñòè÷íîãî ïëàâëåíèÿ îáóñëîâëåíû ðàçëè÷èÿìè â ñîñòà-
âàõ èñõîäíûõ ïîðîä. Ñðåäè ýòèõ îòêëîíåíèé îòìåòèì: ìåòààëþìèíèåâûé ñîñòàâ, ïîâû-
øåííûå ñîäåðæàíèÿ HFSE è REE è çíà÷åíèÿ îòíîøåíèé LREE/HREE, à òàêæå — âàðèàöèè
â îòíîøåíèè Eu/Eu*. Äàííûå î âîçðàñòå (Ñìèëÿíñêèé ïëóòîí — 43 Ìà è àíàòåêòèòû ÿäðà
CRD — 38—37 Ìà) èñêëþ÷àþò ïðÿìóþ ñâÿçü ìåæäó èíòðóçèâíûìè ãðàíèòàìè Ìàäàíñêîé
åäèíèöû è ìèãìàòèòàìè Àðäèíñêîé åäèíèöû. Ìû ðàññìàòðèâàåì ñâÿçü ãðàíèòîâ è ìèãìà-
òèòîâ êàê åäèíûé ïðîöåññ ïðîäîëæèòåëüíîãî òðåòè÷íîãî ïëàâëåíèÿ êîðû, êîòîðîå ïðîèñ-
õîäèëî âî âðåìÿ ýâîëþöèè ÑRD. Ïëàâëåíèå îõâàòûâàëî ðàçíûå êîðîâûå èñòî÷íèêè è ïðè
ýòîì ïðîèñõîäèëî îáðàçîâàíèå oáîñîáëåííûéõ ïîðöèé ãðàíèòíûõ ðàñïëàâîâ. Ãåîõèìèÿ
îñíîâíûõ ýëåìåíòîâ è ýëåìåíòîâ-ñëåäîâ âûÿâëÿåò ïîòåíöèàëüíûå ëèíèè ðîäñòâà ìåæäó
ãðóïïàìè ïðîñòðàíñòâåííî ñâÿçàííûõ ãðàíèòíûõ ïîðîä íà îñíîâàíèè òîãî-æå ñàìîãî ìå-
õàíèçìà, ïî êîòîðîìó îñóùåñòâèëîñü îáðàçîâàíèå ðàñïëàâîâ.

Abstract. Extensive crustal melting and intrusive granite magmatism accompanied the extensional
stage of the Rhodope massif Alpine evolution. Granites of different structural position and time
of crystallization could reveal compositional and temporal relations between anatectic migmati-
zation and granite magma generation. We have studied the post-kinematic Smilyan pluton and
smaller syn-kinematic granite bodies hosted by the Madan unit metatexitic gneisses in the south-
western periphery of a metamorphic core complex known as Central Rhodopian Dome (CRD).
The dominant geochemical features of the Madan unit granites display remarkable similarities
with in situ formed anatectic melts from the CRD diatexitic core (Arda unit): felsic peraluminous
compositions, low HFSE and REE, high LILE contents and LREE/HREE ratios, and negligible to
positive Eu anomaly. Some deviations of the syn-kinematic granites geochemistry (metaluminous
compositions, REE and HFSE enrichment, LREE/HREE ratios and Eu/Eu* variation) support an
idea of separate partial melt batches extracted from different precursor compositions. Age data
available (Smilyan pluton 43 Ma, and CRD core anatectic melts 37—38 Ma) preclude direct
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feedback relations between Madan unit intrusive granites and Arda unit migmatites. We infer that
the migmatite-granite connection should be considered a common process of protracted Tertia-
ry crustal melting that operated during CRD evolution and affected different crustal sources to
produce discrete portions of granite melts. Major and trace elements geochemistry reveals po-
tential lines of descent amongst groups of spatially related granitic rocks due to the same mech-
anism of melt generation.

Raeva, E., Cherneva, Z. 2008. Geochemistry of migmatite-granite connection: a case study
from the Central Rhodope, Bulgaria. — Geologica Balc., 37, 1—2; 53—59.

Key words: geochemistry, leucogranites, Smilyan granite, crustal melting, migmatites, meta-
morphic core complex.

Introduction

The processes of crustal melting and granite magma
generation in continental collision settings play an
important role in crustal recycling and differentia-
tion. Migmatite-granite connection refers usually to
mechanisms of melt transfer during orogeny (Brown,
1994, 2001, Brown, Solar, 1998, 1999; Vanderhaeghe,
1999). Granite geochemistry reflects source composi-
tion and magma fractionation. Geochemistry of mig-
matites and granites coupled together permit further
expansion of the examination whether migmatites are
sources or feeder zones for granites (Brown, 2001;
Solar, Brown, 2001). The age and structural position
of the crystallized anatectic melts (migmatites and

granite bodies) are crucial for migmatite-granite link-
age interpretation. The aim of the study is to com-
pare granites of different structural position and time
of crystallization in the Central Rhodope (alloch-
tonous syn- to post-kinematic granites, and autoch-
thonous anatectic granites) to examine composition-
al and temporal connections between anatectic mig-
matization and granite magma generation.

Geological setting

The compression-extensional Alpine evolution of the
Rhodope massif (Ivanov, 1989, 2000; Ricou et al.,
1998) is accompanied by a clockwise metamorphic

Fig. 1. Geological sketch map of the area studied (after Sarov et al., 2007)
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P—T path (Kostov et al., 1986). The decompression
stage favoured extensive crustal melting, intrusive
granite magmatism and migmatite exhumation from
lower crust levels corresponding to metamorphic core
complex models (Ivanov, 2000). The Central Rhodo-
pian Dome (CRD) is composed of a diatexitic core
(Arda unit), overlaid by an intermediate metatexite
trust sheet (Madan and Startzevo units) and a non-
migmatitic trust sheet on the top (Assenitza and Boro-
vitza units), all bounded by ductile-brittle shear zones.

Extensive late Alpine fluid-present melting in the
CRD core (760—680°C/1—0.6 GPa, Cherneva, Geor-
gieva, 2005, 2007 and reference therein) produced
37—38 Ma old leucosomes and felsic anatectic gran-
ites of crustal signatures (zircon εHft — 6.6; Ovtcharo-
va, 2002, 2003a, b, 2004; Peytcheva, 2000, 2004). Syn-
to post-kinematic 43—53 Ma old granites of mixed
crustal-mantle isotope signatures (Ovtcharova, 2003)
intruded the intermediate and upper trust sheet
pre-dating the anatectic melts crystallization in the
dome core.

The area of study covers part of the southwestern
side of the CRD (Fig. 1). The subjects of the study
are granites of the Madan unit that is dominated by
migmatitic biotite and amphibole-biotite gneisses
(Belmustakova, 1995; Sarov et al., 2007). Our field
observations suggest prevailing granite melt injection
concordant to the gneiss foliation rather than exten-
sive in situ migmatization. Syn- to post-kinematic
granite and aplite-pegmatite bodies and veins of dif-
ferent scale and NW-SE elongation intruded the
gneisses, controlled by ductile strike-slip shear zone
(Naydenov at al., 2005). The biggest post-kinematic
body (Smilyan granite) postdated the final strike-slip
deformation (Sarov et al., 2007). The Smilyan gran-
ite is 43 Ma old (zircon εHft from +0.1 to +2; Ovt-
charova et al., 2003), hence the syn-kinematic gran-
ite bodies should be considered older.

Geochemistry

Selected whole rock samples (Fig. 1) represent typi-
cal compositional features of the Smilyan pluton and
smaller syn-kinematic granite bodies and veins. The
geochemical information is obtained from instrumen-
tal XRF and ICP MS techniques (Table 1). Data avail-
able on Smilyan granite (Belmustakova, 1995) and
on anatectic melts from the CRD core (Cherneva,
Georgieva, 2005) are used to make comparison.

The Smilyan granite body and the majority of syn-
kinematic ones are dominated by leucogranite min-
eral assemblage composed of quartz, plagioclase,
K-feldspar ± biotite and muscovite (Belmustakova,
1995; Raeva et all., 2006). The accessory minerals
are apatite, zircon, allanite and magnetite. Larger
proportions of mafic minerals and accessories are
found in some of the syn-kinematic bodies. The rock-
forming and accessory mineral assemblages of the
Madan unit leucogranites correspond to those of the
CRD core anatectic granites except for monazite that
is common in the latter (Cherneva et al., 2003).

The Madan unit granite suit ranges from grano-
diorite to leucogranite, nevertheless the felsic composi-
tions dominate both Smilyan pluton and syn-kinemat-
ic granite bodies and veins (Tabl. 1). Leucogranite com-
positions display close to eutectic normative ratios in
the system Qtz-Or-Ab-An-H2O (Fig. 2a) and have low
contents of mafic oxides (Fe2O3*+MgO+TiO2 < 2% wt,
Fig. 2b). The most of them are peraluminous (A/CNK
up to 1.26) and plot in the field of the CRD core ana-
tectic melts (Fig. 2c). Among the syn-kinematic granite
bodies however there are some metaluminous compo-
sitions (A/CNK = 0.78—0.97) with mafic components
enrichment. The major elements distribution patterns
of all the granites do not show clear magma fraction-
ation trends.

Compatible trace elements contents (Cr, Ni, Co,
V, Sc and Cu) in the rocks studied are depleted when

Fig. 2. Major elements geochemistry: a) normative An-Ab-Or
composition after Barker (1983); b) major oxides distribution
of granites studied compared with the CRD core leucosomes
and anatectic granites; c) A/CNK vs. A/NK after Maniar and
Piccoli (1989)
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Table 1
Selected analyses of major oxides (wt %) and trace elements (ppm) of Smilyan granite and related bodies

Major elements determined by wet silicate analysis, Chemical Laboratory at Sofia University “St. Kliment Ohridski”; major
elements and Pb determined by XRF, Institute of Mineralogy and Petrology, University of Graz; trace elements and REE deter-
mined by ICP-MS, ACME Analytical Laboratories Ltd., Canada; n.d. = not determined. The whole rock samples (1—2.5 kg) were
crushed and coned to 150 g, which were pulverized in an agate mill.

compared with bulk continental crust values (Rud-
nik, Gao, 2003). Crude positive correlations with Fe
do not prove yet general magma differentiation in
the Madan unit granite suite.

Incompatible LIL elements are higher than aver-
age continental crust values with remarkable enrich-
ment of Bà and Sr up to 3800 and 2200 ppm respec-
tively. The Smilyan granite Rb/Sr ratios display a
negative correlation with Ba contents overlapping the
CRD core anatectic granite field (Fig. 3). The Rb/Sr
and Rb/Ba ratios of the smaller granite bodies do
not show systematic changes and most of them cor-
respond with the unfractionated anatectic melts of
the CRD core (Cherneva, Georgieva, 2005). These
features indicate a dominant role of feldspar melt-

ing in granite magma origin and limited LILE frac-
tionation during magma evolution (Fig. 3).

REE patterns give reasons for analogy with the
anatectic melts as well. The uniform Smilyan gran-
ite REE-patterns coincide with the CRD core ana-
tectic granite field (Fig. 4a), showing high LREE/
HREE ratio and negligible Eu-anomaly close to 1
(Eu/Eu*=0.82—1.38). Significant variation in total
REE contents, LREE/HREE ratios, and Eu-anomaly
values (Eu/Eu* = 0.56—1.53) is typical for the syn-
kinematic granites (Fig. 4b). The Eu-anomaly val-
ues display negative correlation with the total REE
contents emphasizing the role of the accessory min-
erals (allanite mainly). The REE variation could be
referred to host rocks contamination or differences

Smilyan granite Small granite bodies Granite and aplite-pegmatite veins Sample 
E124 E176 E178 E179 E185 E160 E167 E173 E176A E159B E184 E158C E178A E175A E148 E149C 

SiO2 73.27 73.49 73.41 72.26 71.13 72.17 67.89 68.15 73.41 71.10 59.99 70.49 74.63 72.73 71.89 71.12 
TiO2 0.13 0.14 0.12 0.17 0.15 0.08 0.12 0.45 0.16 0.15 0.64 0.33 0.09 0.08 0.39 0.42 
Al2O3 17.10 14.59 14.48 14.99 15.38 12.61 15.99 15.92 14.66 14.25 17.12 14.48 13.76 13.34 14.64 14.27 
Fe2O3

t 1.58 0.70 1.20 1.31 1.40 2.46 0.85 2.68 1.25 0.87 5.01 2.74 0.89 0.74 1.06 0.89 
MnO 0.00 0.02 0.04 0.03 0.04 0.04 0.03 0.06 0.02 0.05 0.17 0.06 0.02 0.02 0.03 0.03 
MgO 0.10 0.15 0.11 0.26 0.09 0.81 0.41 0.94 0.25 0.20 1.09 1.68 0.12 0.14 0.44 0.55 
CaO 0.98 1.33 1.17 1.53 0.65 3.86 1.77 3.01 1.74 4.16 4.87 4.03 0.92 1.09 2.27 3.04 
Na2O 2.00 4.51 4.85 5.00 4.76 3.86 3.25 3.73 4.48 4.08 4.76 4.03 4.46 3.58 4.13 3.12 
K2O 4.01 3.76 3.77 3.31 5.11 3.87 5.50 3.07 3.13 3.67 3.53 2.11 4.02 4.76 3.80 4.30 
P2O5 n.d. 0.04 0.04 0.05 0.04 n.d. 0.04 0.17 0.05 0.19 0.29 0.22 0.03 0.03 0.24 0.18 
LOI 0.56 0.44 0.59 0.72 0.56 0.16 3.65 1.07 0.44 0.85 1.66 0.67 0.48 0.78 0.84 1.58 
total 99.64 99.17 99.78 99.63 99.31 99.92 99.5 99.25 99.59 99.57 99.13 100.84 99.42 97.29 99.73 99.5 
Ba 2478 1840 1577 2166 2785 1093 3832 1533 1843 1426 2170 723 1895 2472 960 2641 
Rb 117 117 94.4 80.9 127.4 124 96.3 83.8 96.3 93.2 94.6 75.2 106.2 102.8 136.8 88.2 
Sr 1254 800 947 994 1116 422 603 1751 890 637 2175 289 586 460 564.6 673 
Cs 2.6 2 0.7 0.6 0.8 1.6 1 3.2 2 1.7 1 1.9 0.7 1.3 2.7 3.6 
Ga 17.9 19.9 19.9 19.6 18.1 17.8 21.7 22.6 17.9 20.4 23 18 19.8 15.3 21.1 16.7 
Ta 0.3 0.2 0.4 0.3 0.7 0.4 0.4 0.5 0.3 0.3 1.5 0.6 0.2 0.2 0.7 0.1 
Nb 4.6 4.2 6.2 5.8 15.6 4.1 11.2 7.3 4.7 4.6 22.8 8.8 4.6 2.9 7.7 2.6 
Hf 2.9 3 3.1 4.1 5.8 2.3 2 4.8 3.2 4.2 7.3 8 2.8 1.7 3.5 4 
Zr 106 97.2 105 138.6 233 55.5 60.1 158 103 115 316 272 71 43.5 112 152 
Y 6.2 4.8 16.7 9.7 10.1 8.8 13.7 10.5 5.6 7.1 60.6 16 4.9 6.1 11.6 6.3 
Th 12 11.4 14.2 14.8 45.1 8.9 15 13.4 8.2 22.2 28.3 19.5 10.5 10.3 19.2 31.3 
U 9.2 2.1 3.4 2.9 4.6 1.5 5.8 2.3 1.5 3.2 5.3 2.8 4 1.1 5.9 1 
Co 0.25 0.25 0.25 0.25 0.25 0.25 0.25 5 0.25 0.6 5.1 2 0.25 0.5 0.6 1.2 
V 7 11 12 12 17 2.5 12 50 12 2.5 97 17 10 12 11 11 
Pb n.d. 69 62 50 77 n.d. n.d. n.d. 56 n.d. n.d. n.d. n.d. n.d. n.d. n.d. 
Sn 2 2 3 3 3 2 2 2 2 2 4 4 2 2 2 2 
W 0.2 0.3 0.2 0.1 0.3 0.4 0.6 0.2 0.4 0.2 0.4 0.9 0.2 0.4 0.3 0.7 
La 19.6 9.9 30 38.9 38 15.8 55.1 33.4 9.6 40.4 87.7 47.6 15.7 17.8 41.2 86 
Ce 35.4 17.9 53.2 70 91.1 28.6 106.9 66.8 17.1 70.4 193.9 89.5 25.8 35.3 74.5 149.6 
Pr 3.5 2.14 6.38 7.82 7.03 3.02 11.65 7.78 1.88 6.92 23.5 9.68 3.71 3.87 7.35 13.81 
Nd 12.3 8.1 24.1 26.8 23.4 12 43.4 29.9 6.9 22.2 94.8 34.3 14 13.7 25.5 43.7 
Sm 2 1.74 3.86 3.7 3.37 2.3 5.72 4.38 0.98 4.2 16.01 6.8 2.31 2.31 4.4 5.6 
Eu 0.65 0.62 0.93 0.82 0.73 0.59 1.27 1.14 0.43 0.94 3.95 1.02 0.54 0.69 0.77 1.27 
Gd 1.38 1.09 3.01 2.42 2.21 1.63 3.67 2.86 0.75 2.36 13.32 4.63 1.47 1.68 3.18 2.3 
Tb 0.17 0.17 0.48 0.36 0.36 0.25 0.55 0.41 0.12 0.34 2.12 0.7 0.21 0.26 0.45 0.32 
Dy 0.91 0.74 2.06 1.57 1.83 1.58 2.36 1.86 0.7 1.54 9.64 3.49 0.89 1.11 2.22 1.3 
Ho 0.16 0.12 0.36 0.24 0.29 0.27 0.41 0.32 0.16 0.25 1.75 0.55 0.16 0.2 0.36 0.21 
Er 0.55 0.38 1.01 0.68 0.91 0.85 1.05 0.9 0.51 0.62 4.77 1.39 0.44 0.52 0.95 0.51 
Tm 0.09 0.06 0.15 0.09 0.14 0.13 0.17 0.12 0.08 0.09 0.7 0.19 0.07 0.08 0.14 0.08 
Yb 0.69 0.42 0.91 0.72 1.1 0.87 0.98 0.83 0.66 0.52 4.6 1.3 0.56 0.5 0.82 0.55 
Lu 0.12 0.07 0.12 0.11 0.15 0.13 0.14 0.14 0.11 0.1 0.67 0.16 0.08 0.09 0.13 0.09 
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Fig. 3. LILE distribution of granites studied compared with
leucosomes and anatectic granites from the CRD core. Sym-
bols as on Fig. 2

Fig. 5. Trace elements discrimination diagrams: a) and b) after
Pearce et al. (1984); c) after Harris et al. (1986). Symbols as on
Fig. 2

Fig. 4. Chondrite-normalized REE patterns: a) Smilyan granite;
b) small granite and aplite-pegmatite bodies and veins

syn-collision granites (Fig. 5a, b). Instead they plot
in volcanic-arc and late or post-collision granites
field (Fig. 5c) like the CRD core anatectic granites
(Cherneva, Georgieva, 2005).

Discussion

Summarized geochemical features of the Madan unit
syn- and post-kinematic granites indicate a domi-
nant role of granite magma generation due to low
temperature crustal melting involving quartz and
feldspars mainly with limited participation of mafic
and accessory minerals of the substratum. Similarly
to the CRD core anatectic melts these have felsic
peraluminous compositions, high LILE/HFSE and

in the magma source compositions and P—T condi-
tions of melt generation.

HFSE contents in the most widespread leucog-
ranites are close to or lower than the average conti-
nental crust values. Yet again some of the syn-kine-
matic granite bodies are distinguished with HFSE
enrichment and higher Zr/Hf and Nb/Ta ratio val-
ues. In spite of above mentioned differences, all the
Madan unit granites have low contents of HFSE and
insufficient contents of Rb to plot in the field of the

8 Geologica Balcanica, 1—2/2008
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LREE/HREE ratios and negligible Eu-anomaly. The
latter considered together with the lack of fraction-
ation trends in major and HFS elements suggest a
short distance of granite magma migration after
melting like the autochtonous anatectic granites in
the CRD core.

The geochronological data however do not sup-
port direct feedback relations between CRD core
anatectic melts and Madan unit granite bodies be-
cause of different time of crystallization (37—38 Ma
for the CRD core and 43 Ma for the Madan unit
Smilyan granite). The isotope εHft signatures of dat-
ed zircons (—6.6 for the CRD core melts and +0.1 to
+2 for the Smilyan granite) suggest source composi-
tional differences. The syn-kinematic granites in the
Madan unit are supposed to be even older than the
Smilyan one, and contemporaneous with the strike-
slip deformation that controlled their emplacement.
Some of the syn-kinematic granites deviate from the
above summarized geochemical characteristics. They
have metaluminous compositions, REE and HFSE
enrichment and variable trace elements fractionation
patterns. Combined, these features support an idea
of separate partial melt batches from different pre-
cursor compositions and probably variable propor-
tions of residual phase inheritance or contamination.

We infer that migmatite-granite connection is
manifested by a common process of protracted Ter-
tiary crustal melting that operated during CRD evo-
lution to produce discrete portions of granite melts.
The transfer and emplacement of the latter started
before the final crystallization of the CRD core mig-
matites (37—38 Ma). The time span of granite em-
placement into the intermediate and upper CRD trust

sheets (43—53 Ma, Ovtcharova et al, 2003a, and b)
corroborates this interpretation. Major and trace el-
ements geochemistry reveals potential lines of descent
amongst groups of spatially related granitic rocks
due to the same mechanism of melt generation.

Conclusions

The majority of Madan unit granites (the post-ki-
nematic Smilyan pluton and smaller syn-kinemat-
ic leucogranite bodies) are geochemicaly similar
to autochthonous anatectic granites from the core
of the Central Rhodopian Dome (Arda unit). The
nature of migmatite-granite connection is domi-
nated by identical mechanisms of low-temperature
fluid-present granite melt generation. The process
of Tertiary crustal melting operated during Cen-
tral Rhodopian Dome evolution and produced
discrete melt portions, which geochemistry main-
tain record of precursor compositions and melt
generation mechanism.
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E. Ðàåâà, Ç. ×åðíåâà — Ãåîõèìèÿ íà âðúçêàòà ìèãìàòèòè-ãðàíèòè: åäèí ñëó÷àé îò Öåí-
òðàëíèòå Ðîäîïè, Áúëãàðèÿ. Åêñòåíçèîííèÿò åòàï îò àëïèéñêàòà åâîëþöèÿ íà Ðîäîïñêèÿ
ìàñèâ å ñúïðîâîäåí ñ êîðîâî òîïåíå è èíòðóçèâåí ãðàíèòåí ìàãìàòèçúì. Ãåîõèìèÿòà íà
ãðàíèòè ñ ðàçëè÷íî ñòðóêòóðíî ïîëîæåíèå è âðåìå íà êðèñòàëèçàöèÿ ìîæå äà äàäå èíôîð-
ìàöèÿ çà âåùåñòâåíèòå è òåìïîðàëíè îòíîøåíèÿ ìåæäó ïðîöåñèòå íà àíàòåêòè÷íà ìèãìà-
òèçàöèÿ è ãåíåðèðàíå íà ãðàíèòíè ìàãìè. Èçñëåäâàíè ñà ïîñòêèíåìàòè÷íèÿò Ñìèëÿíñêè
ïëóòîí è ìàëêè ñèíêèíåìàòè÷íè ãðàíèòíè òåëà, âíåäðåíè â ìåòàòåêñèòîâèòå ãíàéñè íà
Ìàäàíñêàòà òåêòîíñêà åäèíèöà îò þãîçàïàäíàòà ïåðèôåðèÿ íà ìåòàìîðôåí ÿäðåí êîìïëåêñ
(Öåíòðàëíîðîäîïñêà ïîäóòèíà). Íàé-òèïè÷íèòå ãåîõèìè÷íè õàðàêòåðèñòèêè íà èçñëåäâà-
íèòå ãðàíèòè îò Ìàäàíñêàòà åäèíèöà ïîêàçâàò ñõîäñòâî ñ àíàòåêòè÷íèòå òîïèëêè îò äèà-
òåêñèòîâîòî ÿäðî (Àðäèíñêà åäèíèöà) íà ìåòàìîðôíèÿ ÿäðåí êîìïëåêñ: ëåâêîêðàòåí, ïåð-
àëóìèíèåâ ñúñòàâ; íèñêî ñúäúðæàíèå íà HFSE è REE; âèñîêè ñúäúðæàíèÿ íà LIL åëåìåíòè;
âèñîêè LREE/HREE îòíîøåíèÿ; íåçíà÷èòåëíà äî ïîëîæèòåëíà Eu-àíîìàëèÿ. Íÿêîè îòêëî-
íåíèÿ îò òåçè õàðàêòåðèñòèêè, óñòàíîâåíè â ñèíêèíåìàòè÷íèòå ãðàíèòíè òåëà (ìåòàëóìè-
íèåâ ñúñòàâ, îáîãàòÿâàíå ñ REE è HFSE, âàðèàöèÿ íà LREE/HREE è Eu/Eu*) ïîäêðåïÿò
èäåÿòà çà èçîëèðàíè ïîðöèè òîïèëêà, îáðàçóâàíè îò ðàçëè÷íè ñóáñòðàòè. Ñúùåñòâóâàùèòå
äàííè çà âúçðàñòòà (37—38 Ìà çà àíàòåêòè÷íèòå òîïèëêè îò ÿäðîòî íà êîìïëåêñà è 43 Ìà çà
Ñìèëÿíñêèÿ ãðàíèò) èçêëþ÷âàò ïðÿêî ïîäõðàíâàíå íà èíòðóçèâíèÿ ãðàíèòåí ìàãìàòèçúì â
Ìàäàíñêàòà åäèíèöà îò òîïèëêè, ãåíåðèðàíè â Àðäèíñêàòà åäèíèöà. Âðúçêàòà ìåæäó ìèã-
ìàòèçàöèÿ è ãðàíèòîîáðàçóâàíå ñå ðàçãëåæäà êàòî ïðîÿâà íà îáù ïðîöåñ íà òåðöèåðíî
êîðîâî òîïåíå, äåéñòâàë ïî âðåìå íà ðàçâèòèåòî íà Öåíòðàëíîðîäîïñêàòà ïîäóòèíà, çàñåã-
íàë ðàçëè÷íè êîðîâè ñóáñòðàòè ñ îáðàçóâàíå íà èçîëèðàíè ïîðöèè ãðàíèòíè òîïèëêè. Ãåî-
õèìè÷íèòå õàðàêòåðèñòèêè ðàçêðèâàò âúçìîæíî ðîäñòâî ìåæäó ïðîñòðàíñòâåíî ñâúðçàíè
ãðàíèòè, îñíîâàíî íà åäíàêúâ ìåõàíèçúì íà ãåíåðèðàíå íà ãðàíèòíàòà ìàãìà.


