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Many geologists have discussed the problems 
about the age and nature of the granitoid mag
matism in the Central Pirin Mt. area during the 
last 20-30 years (Zagorcev et al., 1971; Dimitro
va, 1971; Slavov et al., 1975). These problems 
are in direct relation with the big question 
about the nature and evolution of the high
grade metamorphic terrains in South Bulgaria. 
Three granitoid plutons are distinguished in the 
Central Pirin area: Spanchevo (Palaeozoic), 
Bezbog (Late Cretaceous) and Central Pirin 
(Palaeogene) (Zagorchev et al., 1987). There is 
a discussion about the range and relations be
tween the Bezbog and Central Pirin plutons -
whether they are independent magmatic bodies 
(Zagorcev et al., 1971; Slavov et al., 1975; 
Zagorchev et al., 1987) or represent facial vari
eties of a single intrusion (Dimitrova, 1971; Ma
chev, 1993). Our new data about the field rela
tionships give the ground to suggest that all 
three plutons are actually phases of one grani
toid pluton (Central Pirin pluton) of Late Cre
taceous-Palaeogene (?) age which has been in
truded into various metamorphic rocks. The 
polyphase structure of the pluton reflects the 
evolution of the magma source in connection 
with the dynamically evolved tectonic situation 
at the Cretaceous-Palaeogene boundary. Three 
phases are separated as follows: 
Spanchevo granite. It is porphyritic and is built 
up of weakly zoned plagioclase (An34_ 

1
), K

feldspar (orthoclase-microcline), biotite {easto
nite-siderophylite) the latter being partly re
placed by chlorite and white mica, quartz and 
accessories. The contacts with the host meta
morphic rocks are sharp but concordant to the 
foliation in them. The Spanchevo granite is very 
rich in aplitic and pegmatitic veins. It is irregu-
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larly semi-brittle deformed at low temperature 
(greenschist facies conditions). 
Bezbog granite. It has massive structure and 
porphyritic texture. It is build up of strongly 
zoned plagioclase (An

36
_
15

}, orthoclase, biotite 
( eastonite-siderophylite J, quartz and accesso
ries. Aplite and pegmatite are random. Its con
tacts with the metamorphites are intrusive 
whereas those with the Spanchevo granite are 
sharp or transitional. In the second case the 
Bezbog granite is foliated near the contact par
allel to the foliation in the host rocks. 
Central Pirin granodiorite. It has equigranular 
massive texture and is built up of zoned plagio
clase (An4~_ 18), orthoclase, biotite (eastonit-sid
erophyliteJ, hornblende, quartz and accesso
ries. The ~plite and pegmatite veins are rare. 
Elliptical mafic microgranular enclaves (MME) 
are observed in the granodiorite. It has sharp 
intrusive contacts with both the host rocks and 
the Spanchevo granite while the ones with the 
Bezbog granite are gradual and late granodior
ite dykes crosscut then. 

All granitoids are high-K, calc-alcaline, 
meta- to peraluminous and have mixed geo
chemical characteristics between the S- and 
I-type granites. In the tectonic discrimination 
diagrams they are plotted in the VAG-post
COLG field. 

The formation of the Central Pirin pluton 
was predetermined by the late Cretaceous com
pression, which caused a crust thickening and 
later extension. The temperature generated in 
the thickened crust together with possible heat 
transfer from the underplating mantle caused 
melting of mainly metapelitic rocks and grani
toid magma generation in the deeper parts of 
the crust. This first, parental for the Spanchevo 



granite, magma was water-saturated and crys
tallized on deeper crustal level near the source. 
The Spanchevo granite is strongly depleted in 
HREE (CeN/YbN= 12.44-16.28) and have weak
ly deep Eu-anomaly (EuN/Eu*= 0.61-0.71). Its 
geochemical and mineralogical features are 
more typical of the S-type granites. Soon after 
the crystallization the uplift of the Spanchevo 
granite to the higher crustal level has begun. It 
was accompanied with crustal extension and 
movement along the Strymon and Mesta de
tachment faults that caused the unroofing of 
the Rhodope metamorphic core complex 
(Dinter, Royden, 1993; Ivanov, 1998). During 
this tectonic event the Spanchevo granite was 
irregularly semi-brittle deformed in solid state. 
The penetrative foliation is SSW or ENE dip
ping. The deformation took place in greenschist 
facies conditions and caused plastic recrystalli
sation of the quartz whereas the feldspars had a 
brittle behavior. The SSW motion along the 
Strymon detachment fault has predetermined 
the shape of the Central Pirin pluton - flat
shaped with relatively steep eastern contact and 
nose-like elongation in SW direction (Dobrev, 
Rjazkov, 1986). 

As the Spanchevo granite was transported on 
hypoabyssal level it was disrupted by the con
tinuing extension and ensured place for the 
emplacement of the "second" magma, parental 
for the Bezbog granite and Central Pirin grano
diorite. At this moment the motions of the 
hanging walls of the detachment faults pro
ceeded with different speed. The hanging wall 
of the Strymon detachment was far away off the 
magma chamber, while this of the Mesta de
tachment was still over the chamber and its 
motion caused deformation of the Bezbog 
granite in the eastern part of the pluton. The 
extension and the crustal thinning which fol
lowed the thickening were accompanied by 
evolution of the magma source area. They al
lowed mantle uplift and underplating of the 
lower crust by mafic magmas. The input of this 
extra heat into an already hot crust would cause 
widespread partial melting in the crustal pile, 
and the melts could potentially ascend to shal
lower levels. This is the second tectonic model 
for the origin of high-K. calc-alcaline 1-type 
acid magma (Roberts, Clements, 1992). The 
uplift of hot mantle magma caused additional 
heating of the thinned crust and water-unsatur
ated melting took place, which produced mag
ma of different composition. The magma is 
strongly of the I -type that suggests derivation 
by partial fusion of preexisting metaigneous 
rocks. During the rising of the "second" magma 
a gravity differentiation was realized. The 

K-feldspar megacrysts emerged to higher levels 
and the hornblende crystals went down. In this 
way the magma was "separated" into granitic 
and granodioritic parts and was intruded into 
higher crustal level. For this reason the Bezbog 
granite and Central Pirin granodiorite have 
sharp intrusive contacts with the host metamor
phic rocks and Spanchevo granite but gradual 
ones between themselves. Before the final em
placement mixing of acid crustal magma with 
basic one (probably of mantle origin) took 
place (the MME are rests from this magma). It 
caused isotope exchange diffusion and disequi
librium of the Rb/Sr isotope system. This pro
cess makes the whole rock Rb-Sr age determi
nation impossible, therefore we presume that 
(Zagorchev et al., 1987) obtained errorchrone 
instead of isochrone for the granites of the Cen
tral Pirin pluton. The Bezbog granite and Cen
tral Pirin granodiorite have similar geochemical 
characteristics. They have deep negative Eu
anomaly (Eu fEu*=0.40-0.59) and are weakly 
depleted in ~RRE (CeN/YbN= 7.5-17.6) unlike 
the Spanchevo granite. 

Continued extension, tectonic exhumation 
and erosion have driven the Central Pirin plu
ton to its present place and the magma activity 
was moved to the neighbouring Mesta graben -
the Central Pirin pluton and Mesta volcanics 
belong to a volcano-plutonic association. 
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