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3. 3. IIe•LKau, AA. B. XapKOBcKa. AA. XaiblcueB - K-Ar 603-

pacm BYAKauumoe MecmeucKOi!O Maccuea (10i!o-3anaiJuaR 
5oAi!apuR). MecTeHCKHH synKaHH'IeCKHii MaccHB cnoJKeH 
naJieOfCHOBblMH KHCJiblMH (BbiCOKOKaJIHeBblMH H WOWOHH
TOBblMH) CKCTPYJHBHbiMH, cy6synKaHH'!eCKHMH H J<fl<flyJHBH · 
btMH TenaMH paJHoo6paJHoii Mop<flonorHH H aynKaHoKnac
TH'IeCKHMH (nHpO- H 3nHKJiaCTH'IeCKHMH) nopOAaMH pa3HO
o6paJHOf0 reHeJHCa, KOTOpbtC CJIOJKHO CO'!JieHJIIOTCJI no Jia· 
TepaJIH C TeppHreHHbiMH KOHTHHeHTaJibHblMH OTJIOJKeHHJI
MH MecTeHcKoro rpa6eHa. 

B pa6oTe npHBO.llliTCJI H o6cyJKAaJOTCJI peJyJibTaTbi K-Ar 
aHaJIHJa II aynKaHH'IeCKHX Ten, CBJIJaHHbiX c napoKCHJ
MaJibHbtMH HJBepJKeHHliMH a naneoreHOBOM MecTeHcKOM 
rpa6eHe H OAHH aHaJIHJ BYJIKaHH'IeCKOH faJibKH HJ cpeAHHX 
OTAeJIOB pa3pe3a. floJiy'ICHHbte AaHHble nOATBepJKAaiOT 
npeACTaBJieHHJI 0 TOM, 'ITO CTaHOBJieHHe MaCCHBa CBJIJaHO C 
paJBHTHeM JOHHposaHHOH MarMaTH'!eCKOH KaMepbl. J.bsep
JKeHHJI 6onee KHCJibiX aynKaHHTOB (pHOAallHTOB) a ero ce
aepHoii '!aCTH npoHCXOAHJIH Ha paHHHX JTanax (33-31 Ma) 
MarMaTO-TCKTOHH'!eCKOfO paJBHTHJI, 8 XOAe KOTOpbiX Ha'la
JIOCb o<flopMJieHHe KpeMeHCKOH nonHroHaJibHoii KaJibAep
Hoii CTpyKTypbl H AByx JIHHeHHbiX CTpyKTyp (rocTyHCKOH H 
.[{o6pHHHWCKoii). Hx cTaHoaneHHe npoAOJIJKanocb H npH 
HenocpeACTBeHHO nocJieAOBaBWHX HJBepJKeHHJIX MeHee 
KHCJibLX, AallHTOBbLX pacnnasos (31 -28 Ma). OcHOBHal! Mac
ca .llallHTOB npHypo'leHa K 6aHH'IaHCKOii KaJibAepHoii CTPYK
rype a IOJKHOH '!aCTH MaccHaa (29-28 Ma). 

floJiy'leHHble AaTHpOBKH COnOCTaBHMbl C BOJpaCTOM Mar
MaTO-TeKTOHH'ICCKHX co6biTHH B o6nacTH QeHTPaJibHbiX Po
AOn H C BpeMeHeM CTaHOBJICHHJI naneoreHOBbiX nJtyTOHOB B 
COCe,nHeM fiHpHHCKOM fOpCTe. 

flpHJIOJKeH CnHCOK 06HaJKeHHH, KOTOpble peKOMeHAYIOTCJI 
AJIJI 6yAytUHX paAHOMeTPH'IeCKHX HCCJieAOBaHHH B lleJIJIX ycTa
HOBJieHHJI BOJpaCTa CaMbiX paHHHX H CaMbiX nOJAHHX BYJIKaHH
'feCKHX npol!BJieHHH B o6xsaTe MeCTeHCKOro rpa6eHa. 

Abstract. The Mesta volcanic massif (SW Bulgaria) belongs to 
the Macedonian-Rhodope-North Aegean Magmatic Zone. It 
crops out along the middle course of Mesta River and covers 
about 200 km1 of the homonymous graben. The basement of 
Mesta graben and the neighbouring elevated blocks of Pirin and 
Western Rhodope mountains are composed of high-grade meta
morphics, hosting granitoidic plutons of diverse ages, including 
the Paleogene Central Pirin and Teshevo plutons. Apart from 
the volcanic bodies, the graben-fill consists of complexly inter
fingered Paleogene stratified continental terrigenous sedimenta
ry rocks, volcanogenic-sedimentary rocks and volcaniclastics 
(both pyro-, and epiclastics), overlain unconformably by Neo
gene and Quaternary deposits. 

The Mesta volcanics are represented by two main types: 
high-K calc-alkaline to shoshonitic dacites (in some places 
with a transition to latites) and high-K calc-alkaline rhyodac
ites. The magmatic bodies of subvolcanic and extrusive facies 
are represented by a number of morphologic varieties, which 
belong to two polygonal caldera structures (Kremen and 
Banichan) and two linear magmato-tectonic zones (Gostoun 
and Dobrinish'te). 

This paper presents 12 K-Ar ages obtained for II lava bodies 
of different geological position and for one re-deposited volca
nic clast from the middle part of the stratified Paleogene section. 
The ages are in support of the suggestion that the Mesta volca
nics originated from a zoned magma chamber. More silicic (rhy
odacitic) eruptions and subvolcanic intrusions are related to ear
lier volcanic events in the northern part of the massif - on the 
territories of the Kremen caldera, Gostoun and Dobrinishte 
zones. These events (approximately 33-31 Ma) are pre-, and sin
collapse ones in respect to the Kremen caldera formation. The 
later (sin- and post-collapse) rhyodacitic eruptions were accom
panied and followed by eruptions and subvolcanic intrusions of 
less silicic, dacitic melts (31-28 Ma). The main portion of the da
cites is related to the centres in the Banichan caldera (29-28 Ma). 

The time-span obtained covers the events of the paroxys
mal volcanic activity in the Mesta graben only. Thus it is 
shorter than the real time-interval of the volcanism. This 
time-span is comparable with that of the voliminous Paleo
gene volcanism in the Smolyan region (Central Rhodopes). 
The Rb-Sr ages of neighbouring Teshevo and Central Pirin 
plutons plot in its boundaries as well. 

Some recommendations for more detailed and precise fu
ture radiometric studies are proposed to define the age of the 
initial and the final volcanic events in the Paleogene Mesta 
graben. 
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Introduction 

The Mesta volcanic massif (SW Bulgaria) belongs 
to the Macedon ian-Rhodope North Aegean mag
matic zone (MRNAMZ - Dabovski et a!. I989; 
Harkovska et a!., 1998). It crops out along the 
middle course of Mesta River and covers a territo
ry of about 200 km2 of the homonymous graben 
(Fig. I, inset). The basement of the Mesta graben 
and the neighbouring elevated blocks of Pirin and 
Western Rhodope mountains are composed of 
high-grade metamorphic rocks, hosting granitoid 
plutons of Paleozoic, Late Cretaceous and Paleo
gene ages (EoHJJ.)f(HeB, I959; 3aropYes, Myp6aT, 
I983; 3arop'ieB H JJ.p., 1987; Tieii'ieBa H JJ.p., 1998; 
Machev et a!., in print). The graben-fill consists of 
Paleogene sedimentary rocks, volcaniclastics and 
lava bodies, overlain unconformably by Neogene 
(Miocene and Pliocene - CTOHHOB H JJ.p., I974; TIH
pyMoaa, Baues, 1979) and Quaternary deposits. 

Different methods (paleontologic, paleomag
netic, radiometric) have been applied to date the 
Mesta Paleogene section and the products of the 
volcanic events. Palinologic data were used to de
termine the age of the sedimentary rocks, inter
stratified and interfingered with the volcaniclastics 
(Tionoa, 1963; MaaHOB, 4epHHBCKa, I972; Cern
javska, 1977). According to spores and pollen deter
minations, the volcanic activity started at the end of 
the Priabonian and continued during the "Lower Oli
gocene" (in terms of the three-part subdivision of the 
Oligocene). These data are roughly confirmed by pa
leoflora findings in the lower and middle levels of the 
Mesta section (Donoa, 1963; Tia.naMapea, TieTKoaa, 
I984; Palamarev eta!., I999, I999a). 

Paleomagnetic studies of some extrusive and 
subvolcanic bodies indicate an Early-Middle Ru
pelian (34-30 Ma) time-span of the eruptions and 
subvolcanic intrusions (Ho)f(apoa H JJ.p., 1989). 

The first three whole rock K-Ar measurements 
of Mesta lavas were published about 25 years ago 
(TiaJiblliHH H JJ.p., I974). Few datings of randomly 
collected samples were also obtained (oo)f(KOB, 
I982; Harkovska, 1983; ApHayJJ.OB, JlHJIOB, 1983). 
The reported ages cover nearly the whole Priabon
ian - Early Rupelian age interval. For some of 
the Mesta sections they are inconsistent with the 
ages based on the palynological age determina
tions. Recently, these ages were reviewed and dis
cussed briefly together with some new K-Ar data 
by Cvetkovic et al. (1995) and Harkovska et al. 
(1998). 

This paper presents new K-Ar ages obtained 
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from 11 samples of Mesta lava bodies in different 
geological position. These ages are based on deter
minations of 9 whole rock samples and I 0 mo
nomineral samples. In addition, a radiometric age 
of one volcanic clast from the middle part of the 
Paleogene section is presented. The results ob
tained are discussed on the background of the geo
logical data (s. I.) in view to emphasise the un 
solved problems of the volcanic events in the 
Paleogene Mesta graben. Some recommenda
tions for more detailed future radiogeochronolog
ic studies of the Mesta volcanics are also pro
posed. 

The samples are collected and the results of the 
dating are discussed by A. Harkovska and Z. Pec
skay. The monomineral samples are prepared by 
A. Hadjiev. 

1. General characteristics 
of Mesta volcanic massif 

The volcanics of Mesta massif are intruded main
ly into the stratified Paleogene rocks of the Mesta 
graben-fill, some of them being hosted into the 
surrounding parts of the horsts. 

Continentai sedimentary rocks, mixed pyroclas
tic-sedimentary deposits and volcaniclastics (both 
pyro-, and epiclastics) form the Mesta Paleogene 
stratified graben-fill. They were deposited upon an 
uneven basement surface during the Palaeocene 
(3aropYes, I995) - Oligocene (MaaHOB, 4epHHB
cKa, I972; Cernjavska, 1977). The thickness of the 
Paleogene section in the middle, volcanogenic 
part of Mesta graben was estimated to be about 
2,000 - 2,500 m (Harkovska, I983). 

The sedimentary rocks are mainly terrigenous. 
They are formed in alluvial, proluvial and lacus
trine to marshy environments. The pyroclastics 
are of diverse origin. Air-fall tuffs (incl. accretion
ary lapilli tuffs), base-surge deposits and nonweld
ed pyroclastic flows are recognised (Harkovska, 
I983; XapKoacKa, I995). Five lithologic units have 
been divided in the central parts of the graben on 
a I :25 000 scale map (Baues, I978; Harkovska, 
I983). Their interrelations are a result of a pro
nounced and complex interfingering combined 
with a superposition (Harkovska, I983, 1993). 
Four of the units consist of sedimentary rocks. 
These are: Dobrinishka Formation (sandstones, 
siltstones, fine pebble conglomerates - Baues, 
I978),lower breccia-conglomerate formation, for
mation of coarse granitic conglomerates and ar-



kose sandstones and upper breccia -conglomerate 
formation. The pyroclastics and the epiclastics are 
not spatially divided and for the time being are 
united into a volcanogenic formation . 

The magmatic bodies belong to subvolcanic and 
extrusive facies. They are represented by a number 
of morphologic varieties: complex stocks with or 
without offshoots, single domes to dome-flows, 
cryptodomes, complex dome clusters, dykes and 
dyke-like bodies, etc. Two polygonal caldera 
structures (Kremen and Banichan) and two linear 
magmato-tectonic zones are distinguished (Hark
ovska, 1981 ; Harkovska et a!. 1998; Fig. 1, see also 
the inset). The Gostoun zone trends about 135° 
while the strike of the Dobrinishte zone changes 
from NNE-SSW to nearly sublongitudinal. Both 
of the calderas are marked by gravity minima of 7-
8 m Gal coinciding with pronounced negative 
structures in the basement morphology (Tallies H 

.u.p., 1974; Fig. 1 ). They have been formed during a 
number of combined volcanic and tectonic events. 
Most of their bounding faults were rejuvenated dur
ing the Neogene without any magmatic activity. 

The Mesta volcanics are represented by two 
main types: high-K calc-alkaline to shoshonitic 
dacites (in some bodies with a transition to latites) 
and high-K calc-alkaline rhyodacites (Harkovska, 
1993; Harkovska et al., 1998). Their phenocryst 
content varies from 10 to 50-60%, being usually 
30-40%. The dacites contain phenocrysts of zoned 
plagioclase (An

51
_
22

), amphibole, biotite (forming 
also rims around the amphibole phenocrysts), rare 
clinopyroxene and quartz. As a rule the rhyodac
ites are coarse porphyritic with dominating phe
nocrysts ofsanidine (up to 5-12 em - in the subvol
canic bodies) and quartz (up to 5-6 mm), together 
with plagioclase (An

35
_
10

), biotite and rare clinopy
roxene. The biotite and the amphibole in the two 
rock types often show ferritic (opacitic) rims. The 
accessory assemblages (titanomagnetite, apatite, 
zircon, sphene, allanite) are uniform in both of the 
varieties. The groundmass varies from glassy to 
felsitic and microallotriomorphic granular de
pending on the cooling conditions and the dis
tances from the contacts of the volcanic bodies. 
The re-crystallisation processes are marked by 
blastic, micropoicilitic, microspherulitic textures. 
A number of different planar and linear primary 
flow structures cause a pronounced structural 
variability of the rocks, reflecting both the chemi
cal and mechanical unhomogeneity of the Mesta 
melts (Harkovska, 1993). 

The rhyodacites are related mainly to the pre
to syncollapse stages of the Kremen caldera devel
opment. The dacites crop out mainly in the Ban
ichan caldera, but dacitic eruptions and subvolca
nic intrusions are related also to syn-postcollapse 
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Fig. I. Location of the analysed samples (geological bac
kground - after Harkovska, 1983, simplified): I · Neogene 
and Quaternary deposits. Paleogene · 2·4: 2a - high-K calc
alkaline to shoshonitic dacites (subvolcanic and extrusive 
bodies) and their pyroclastics (2b); 3 - high-K calc-alkaline 
rhyodacites (subvolcanic bodies, dykes, domes); 4 - stratified 
rocks: sedimentary and volcanogenic-sedimentary deposits, 
pyroclastics, epiclastics; 5 - crystalline basement; 6 - Kremen 
and Banichan calderas gravity minima (after Tawes H .np., 
1974); 7a - steep to vertical faults, 7b - gravity thrusts; 8 -
location and No of the analysed samples (see also Table 1). 
Inset: Location of the calderas (B - Banichan and K -
Kremen) and linear magmato-tectonic zones (G - Gostoun, 
D - Dobrinishte): I - Quaternary and Neogene deposits; 2 -
Paleogene volcanics and stratified rocks; 3 - crystalline 
basement; 4a - calderas, 4b - linear magmato-tectonic zones. 
See also Appendix I 

events in the Kremen caldera. The time-space in
terrelationships between the stratified units and 
the lava bodies of different composition suggest 
that the volcanism is related to the polystage evac
uation of a stratified magma chamber (XapKOB
cKa, 1993, 1995). This interpretation was recently 
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supported by some detailed petrologic features of 
the volcanics (Harkovska et al., 1998). 

2. Experimental techniques 
and results 

The samples for the whole rock (w.r) age determi
nations were first crushed and sieved to a size of 
0.6- 0.2 mm, then a split of the sample was select
ed and pulverised for K-determination. Details of 
the instruments used for the age determination, 
the applied methods and the results of calibration 
are described elsewhere (Balogh, 1985). 

The separation of the biotite samples was con
ducted using a size fraction below 0.8 mm. At first 
this fraction underwent a dry magnetic separation 
in a high intensity roll-inductive electromagnetic 
separator l386-C:3 (made in the former Soviet 
Union) under condition of a magnetic field reach
ing up to 850 kAfm. After that the rest of the bi
otite was extracted by flotation in a neutral medi
um using a cationic collector AMD and a frother 
F-501. The flotation machine used was <l>Mim 
(made also in the former Soviet Union). 

An attempt has been made to obtain pure pla
gioclase and sanidine fractions from the rest of 
material after the biotite separation. For this pur
pose 5 of the rest-samples were dried and separat
ed using a mixed liquid with a density of 257-258 
gjcm3 (50% pure amylalcohol and 50% bromo
form). Unfortunately the feldspars fractions ob-

Table I 
New K-Ar analyses of Mesta volcanics 

Rock type Dated fraction 

I 2 Coarse porphyritic w.r. 3.61 
rhyodacite 

2 283 Coarse porphyritic w.r. 4.03 
rhyodacite plagioclase 0.99 

3 38 Coarse porphyritic sanidine 10.1 
rhyodacite 

4 957 phenorhyodacite (?) w.r. 3.59 
5 257 coarse porphyritic sanidine 9.74 

rhyodacite 
6 74 coare porphyritic w.r. 3.96 

rhyodacite biotite 4.63 
sanidine 10.23 

7 369 dacite w.r. 4.34 
biotite 6.02 

8 267 dacite w.r. 3.57 
biotite 7.04 

9 157 dacite w.r. 3.71 
10 7 dacite- rhyodacite w.r. 3.61 

biotite 6.89 
II 1151 dacite w.r. 3.14 

biotite 7.33 
12 453 dacite-rhyodacite w.r. 3.63 

biotite 7.00 
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tained were inconvenient for analysis. because 
they contained up to 30-35% of the fine-grained 
ground mass impurities (intergrown sanidine, pla
gioclase and quartz). 

The sanidine samples for the rhyodacites age 
determination were prepared by crushing the 
sanidine megacrysts and separating the crushed 
samples with heavy liquids. The rhyodacitic pla
gioclase fractions were prepared in similar 
way. The K-Ar ages obtained are presented in the 
Table I. 

3. Discussion of the K-Ar ages 

3.1. Ages of the rhyodacites 
a) The whole rock and sanidine ages of rhyodacit
ic subvolcanic bodies, domes and cryptodomes 
agree with each other within the instrumental er
rors (Table I). They cover an Early Rupelian time 
span between 31.8±1.2 Ma and 30.0±1.1 Ma (Ta
ble I; Fig. 2). That age interval is much younger 
and narrower than the age interval (37-34 Ma), re
ported by Bozkov (lio:>KKOB, 1982) for the same 
rocks, but it agrees with the sanidine age, obtained 
by Arnaudov & Lilov (ApHay.uos, JlHnos, 1983) 
for the Dobrinishte rhyodacitic dyke (31.6 Ma). 
The biotite age, determined by Palshin et al. 
(DanbWHH H .up., 1974) for the subvolcanic rhyo
dacites from the Gostoun zone is 32.6± 3Ma. 
b) Special attention has to be paid to the age of 
rhyodacitic sample 74 (a re-deposited clast taken 

40Ar rad% j ·40Ar rad x 10~ (ccSTP/g) K-Arage,Ma 

91.8 4.410 X J0-6 31.2±1.2 

80.2 4.713 X 10-6 30.0±1.1 
60.0 1.494 X [Q-6 38.4±1.5 

70.5 1.185 X JO·S 30.2±1.2 

82.0 4.464 X J0-6 31.8±1.2 
no data 1.150 X JO·S 31 

90.5 4.982x I~ 32.1±1.2 
37.9 6.067 X 10-6 33.4±1 .6 
86.1 1.322 X 10·5 33.0±1.3 
93.9 4.794x I~ 28.2±1.0 
66.3 8.092 X J0-6 34.3±1.4 
40.7 4.111 X J~ 29.6±1.4 
74.8 8.963 X I~ 32.5±1.3 
82.4 4.314x I~ 29.7±1.1 
71.2 4.427 xI~ 31.3±1.2 
68.6 8.834 X I~ 32.7±1.3 
83.0 3.860 X 1~ 31.4±1.2 
85.3 9.599 xI~ 33.4±1.3 
95.1 4.499 x !0-6 31.6±1.2 
82.6 8.887 X }Q-6 32.4±1.2 
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Fig. 2. Plots of the new K-Ar ages against two recent time scales. The K-content of the measured samples on the abscess is 
from Table I; the square - Rb-Sr age of the Central Pirin pluton (after 3arop'feB H D.p., 1987). CR - time-span of the Paleogene 
magmatism in the Smolyan region (Central Rhodopes - after Pecskay et al., 1990 and Harkovska et al., 1998). The arrow in the 
upper left corner indicates lower and upper limits of the instrumental errors 

from the middle levels of the Paleogene section) 
which is a source of additional information about 
the time of the rhyodacites emplacement. The bi
otite (33.4± 1.6 Ma) and sanidine (33.0± 1.3 Ma) 
ages are in very good agreement. Thus, they appar
ently reflect a real geological age of sample 74, 
which is the oldest (Latest Priabonian - Earliest 
Rupelian) real age of a rhyodacite from the collec
tion studied. 
c) Despite of the petrographic similarity of the 
subvolcanic coarse porphyritic rhyodacites from 
different parts of the volcanic massif, they differ 
slightly in ages (Table 1). These differences con
firm the geological data (XapKoBcKa, 1995) on the 
polystage character of the rhyodacitic volcanism 
and of the Kremen caldera collapse. 

d) The plagioclase 283 yields the oldest (Barto
nian) age (38.4± 1.5 Ma) determined until now for 
the Mesta volcanics, but this age differs from the 
whole rock age of the same sample by about 8 Ma. 
We suppose that such an old dating could be due 

to the presence of a high percentage of partly reju
venated xenogenic plagioclase from the basement 
metamorphics. This suggestion is based on the 
steady presence of a number of metamorphic xe
noliths of different sizes in the subvolcanic rhyo
dacites (Harkovska, 1993). 

3.2. Ages of the dacites 
a) As a rule the whole rock dacitic ages are in ac
cordance with the geological position of the re
spective bodies, some of which are intruded into 
the rhyodacites (EoB.IJ;)I(HeB, 1959; Harkovska, 
1981 ). These ages can be divided into two sub
groups: 

a
1
) The middle Rupelian ages (approximately 31 

Ma) of the first subgroup overlaps the time inter
val of the Kremen caldera subvolcanic rhyodac
itices intrusions. The age of samples 7, 1151 and 
453 shows, that the emplacement of the dacitic (in 
some places - dacitic to rhyodacitic) melts started 
during the late stages of the Kremen caldera and 
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the Gostoun zone formation (Figs. 1, 2, 3). The 
overlapping established could be due partly also to 
the fact, that the real time intervals between the 
rhyodacitic and dacitic emplacement were shorter 
than the given instrumental errors. 

a
2
) The ages of the second subgroup are slightly 

younger (29.7- 28.2 Ma-Late Rupelian and may 
be - Early Chattian - Table I; Fig. 2). Two of them 
(157 and 267) characterise the volcanic manifesta
tions in the Banichan caldera. The third (369) is 
the age of a resurgent(?) dome in the Kremen 
caldera. These ages confirm the field relationships 
between rhyodacitic and dacitic bodies (Fig. 3), 
showing that in general, and in the Kremen 
caldera particularly, the rhyodacitic eruptions and 
intrusions were followed by a dacitic volcanic ac
tivity. An exception from the Banichan caldera has 
to be mentioned. We mean the subvolcanic phen
odacitic body, cutting mainly the crystalline base
ment between the villages of Breznitsa and Laznit
sa and outlining the present day south-western 
border zone of the Banichan caldera (Fig. 1). Tak
ing into account the geological data (XapKOBCKa H 
..up., 1983), the body in question may be considered 
as the oldest, pre-rhyodacitic, manifestation in the 
confine of the Bani chan caldera (Fig. 3 - Bani chan 
caldera - B), but its age remains still unknown. 
b) K-Ar ages obtained from the biotites ofKremen 
caldera and Gostoun zone dacites (369, 1151 and 
7) range between 34.3 and 32.4 Ma (Table I, Fig. 
2). These ages are older (from 0.8 to 6.1 Ma) than 
the respective whole rock ages. The explanation of 

such a discrepancy could be based again on the 
genetic link of the Mesta volcanics with a zoned 
magma chamber (XapKOBCKa, 1995; Harkovska et 
al., 1998), the upper part of which was occupied by 
rhyodacitic melts and the lower - by melts of dac
itic composition. The upper part of the chamber 
was devastated in Early Rupelian time, when the 
dacitic phenocryst assemblage should have been 
already crystallised in the lower levels of the 
chamber, retaining an excess Ar. The biotite ages 
(35±3 and 37±3 Ma) obtained by Palshin et al. 
(TiaJihlllHH H ..up., 1974) for the dacites from the 
vicinities of the villages of Breznitsa and Kornitsa 
have to be interpreted obviously in the same man
ner. The biotite age time-span of the "Banichan 
volcanics" eruptions, reported by Bozkov 
(Eo:>KKOB, 1982) is considerably younger - 32-30 
Ma. We could not interpret these data because no 
analyses are presented in the paper cited above. 

3.3. K-Ar ages obtained versus the time-span of 
the Paleogene volcanism in the Mesta graben 
According to paleontological age determinations 
(MsaHoB, qepHHBCKa, 1972; Cernjavska, 1977; 
Palamarev at al., 1999, 1999a) the volcanic mani
festations in the confine of the Mesta massif start
ed in Priabonian time, finishing "in the Middle 
Oligocene" (in the terms of the three-part subdivi
sion of the Oligocene). 

The time-span obtained for the Mesta subvolca
nic and extrusive bodies is obviously shorter - in 
general between 33 and 28 Ma. The geological 

Banichan caldera Kremen caldera Gostoun magmato-tectonic 
zone (B) and its host rocks (A) 

A B A B A B 

1>::-: ·.- >l1 I~ \1+ Ll LLI3 
a b c 

l<z'"}jv +vlv vi 4 
a b c 

l\-::.'1• Is 
a b 

Fig. 3. Sketches of the interrelations between sedimentation and volcanic activity in the central parts of the Mesta graben -
after XapKOBCKa H .11.p. (1983), Harkovska (1983)- with modifications and additions. For the Banichan caldera some data of 
Bozkov (limKKOB, 1982) are used. 
Columns: A - stratified sections; B - interrelations of subvolcanic and extrusive bodies. 1 - Quaternary and Miocene deposits; 
2-5 - Paleogene: 2 - sedimentary rocks: a) LBCf- lower breccia-conglomerate formation, b) GCASf- formation of coarse 
granitic conglomerates and arkose sandstones, c) UBCf - upper breccia-conglomerate formation; 3-5 Volcanics and Vf 
(volcaniclastics): 3a - dacitic pyroclastics; 3b - subvolcanic dacites; 3c - extrusive dacites; 4a - rhyodacitic pyroclastics in 
boreholes (after limKKOB, 1982); 4b - subvolcanic rhyodacites; 4c - extrusive rhyodacites; Sa - undivided rhyodacitic and 
dacitices volcaniclastics; 5b - dated rhyodacitic re-deposited clast; 6 - crystalline basement 
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data show, that this is the time-span of the parox
ysmal volcanic activity only. It covers a part of the 
real duration of the Paleogene volcanism in the 
Mesta graben because, with a single exception only 
(74), no clasts from the volcaniclastics (both pyro
and epiclastics) have been dated neither from the 
lowermost, nor from the uppermost volcanogenic 
wedges in the Paleogene stratified section (Fig. 3). 
Thus, the paleontological data on the age of the 
initial and the final volcanic events remain not ra
diometrically confirmed or corrected. 

Further more detailed radiometric datings (K
Ar and some 40Arjl9Ar) are needed to define the 
entire real duration of the volcanic activity in the 
Paleogene Mesta basin and to reconstruct the 
complex history of the magmato-tectonic events 
in it. The lava bodies and the volcaniclastics which 
are recommended to be sampled for this purpose 
are presented and shortly described in Appendix 2. 

3.4. A comparison with the age of some Tertiary 
magmatic rocks from other parts of the Central 
Rhodope magmatic region 
a) The K-Ar ages of the Mesta volcanics fit with 
the Rb-Sr age of the neighbouring plutons in the 
Pirin horst: Pirin (3aropt.t:eB H .np., 1987 - Fig. 2) 
and Teshevo (32.6±0.6 Ma - Machev et al., in 
print). Such a comparison provides an additional 
support for the suggestion (Apuay.n.os, Apuay
.uosa, 1981; Amov et al., 1982; 3aropt.t:eB H .n.p., 
1987), that the Mesta volcanics and Pirin pluton 
are parts of a volcano-plutonic association. Some 
petrologic and isotopic data outlining their con
sanguinity have been recently presented (data 
of P. Marchev and Ph. Machev - in Harkovska et 
al., 1998). 
b) The age of the paroxysmal volcanic activity in 
the Mesta Paleogene volcano-tectonic structures 
fi ts well with that in the respective structures of 
the Smolyan region (Fig. 2). 

4. Conclusions 

4.1. The paroxysmal volcanic activity in both of 
the Mesta calderas and in the confine of the Gos
toun and Dobrinishte linear magmato-tectonic 
zones took place in Rupelian time between 33 and 
28 (± 1.1 - 1.6) Ma. 
4.2. The radiometric ages are in support of the 
suggestion that the Mesta volcanics originated 
from a zoned magma chamber. More silicic (rhyo
dacites) volcanics are related to earlier (approxi
mately 33-31 Ma) volcanic events, localised on the 
territory of the present-day Kremen caldera. Their 
emplacements were followed immediately by vol
canic events in which less silicic, dacitic melts 
were involved (31 -29 Ma ). The main portion of the 
dacites were erupted later (29-28 ± 1.0 Ma) from 
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centres, concentrated into the Banichan caldera 
mainly (Figs 2 and 3). 

Acknowledgements. This study is sponsored by the Bulgarian 
National Fund for Scientific Research (H<llHl1) of the Min
istry of Science and Education and Technology (Projects NN 
326 and 603). Nearly all of the samples are analysed at the 
Institute of Nuclear Research of the Hungarian Academy of 
Sciences (A TOMKI), Debrecen (Project N 7278 of the Hun
garian National Scientific Research Fund - OTKA and 
Project Nil of the bilateral co-operation between Hungarian 
and Bulgarian Academies of Sciences). The age of sample 
257 is determined in the Laboratory of the Geological Insti
tute of the Acad. Sci. of the former SU with the help of V. 
Georgievich. P. Marchev reviewed the text and made some 
useful comments. The figures are drawn by I. Zagorcheva. 
The text is typed by L. Mihailova. 

References 

Amov, B. G., Arnaudov, V. S., Pavlova, M.A. 1982. Lead iso
tope data and age of granitoids and metamorphic rocks 
from Sredna Gora and Pirin. - C. R . Acad. bulg. S ci., 35, 
II ; 1535-1537. 

Balogh, K. 1985. KfAr dating of Neogene volcanic activity in 
Hungary: Experimental technique, experiences and meth
ods of chronological studies. -ATOMKI R ep. D/ I. (Debre
cen), p. 277-288. 

Cernjavska, S. 1977. Palynological studies on Paleogene de
posits in South Bulgaria. - Geologica Bale. , 7, l; 3-26. 

Cvetkovic, V., Harkovska, A., Karamata, S., Knezevic, V., 
Memovic, E. & Pecskay, Z. 1995. Correlation of some Oli
gocene volcanic complexes along the West-East traverse in 
Central Balkan peninsula. - Proc. X V Congr. CBGA. 1995, 
Athens, Greece; 501 -505. 

Dabovski, C., Harkovska., A., Kamenov, B., Mavroudchiev, 
B., Stanisheva-Vassileva, G ., Yanev, Y. 1989. Geodynamic 
model of the Alpine magmatism in Bulgaria. - R eports of 
the XIV CBGA Congress, Sofia; 44-66. 

Gradstein, F., Ogg J. 1996. A Phanerosoic time scale. - Epi
sodes, 19; l/2. 

Harkovska, A. V. 1981. Structural features of the Mesta vol
canic massif. - C. R. Acad. bulg. S ci., 34, 8; 1119-1122. 

Harkovska, A. 1983. Spatial and temporal relations between 
volcanic activity and sedimentation in the stratified Paleo
gene from the central parts of Mesta graben (SW Bulga
ria). - Geologica Bale .• 13, 2; 3-30. 

Harkovska, A. 1993. The structure of the Mesta volcanic 
massif. Part I. Structural features of the volcanics in Mes
ta graben. - Geologica Bale., 23, l; 35-58. 

Harkovska, A., Marchev, P., Machev, Ph., Pecskay, Z. 1998. 
Paleogene magmatism in the Central Rhodope area, Bul
garia - A review and new data. -Acta Vu/canologica , l 0 (2); 
199-216. 

Harkovska A., Yanev, Y., Marchev, P. 1989. General features 
of the Paleogene orogenic magmatism in Bulgaria. - Geo
logica Bale., 19, l ; 37-72. 

Machev, Ph., Peicheva, l., Rashkova, K., Kostizin, J . Tertiary 
magma mingling in Teshevo pluton (SW Bulgaria) - petro
logical and isotopic geochemical evidence. - roo. Corji. 
YHU8 . .. Ce. K/IUMeHm OxpuOCKu", reo/1.-zeozp. rjiaK., KH. 
I - zeo11. ( in print). 

Odin, G . S., Odin, Ch. 1990. Eshelle numerique des temps 
geologiques. - Episodes, 35; 3-9. 

Palamarev, E., Kitanov, G., Bozukov, V., Staneva, K. 1999. 
Fossil flora from the Paleogene sediments in the northern 
area of the Mesta Graben in the Western Rhodopes. l. Sys
tematics. - Phy tologia Bale. (in press). 

Palamarev, E., Kitanov, G., Staneva, K., Bozukov,V. l999a. 

9 



Fossil flora from the Paleogene sediments in the northern 
area of the Mesta Graben in the Western Rhodopes. II. 
Paleoecology and biostratigraphy. - Phytologia Bale. (in 
press). 

Pecskay, Z., Balogh, K., Harkovska, A. I991. K-Ar dating of 
the Perelik volcanic massif (Central Rhodopes, Bulgaria). 
-Acta Geol. Hungarica, 34/1 -2; I 01-110. 

Steiger, R. H., Jager, E. 1977. Subcommission on Geochro
nology. Convention on the use of decay constants in Geo
and Cosmochronology. -Earth Planet. Sci. Lett., 36; 359-
362. 

ApHay.noB, B., ApHay.noaa, A. I981. nocne.nosaTeJJbHOCTb 
o6paJoaaHHSI rpaHHTOH.llOB TIHpHHa, PHnbl H Po.non no 
,llaHHbiM crpyKTypHbiX HCCJJe.llOBaHHH KaJJHeBbiX JlOJJeBbiX 
wnaToB. - Geologica Bale., II, 2; 33-42. 

ApHay.noa, B., JIKJJOB, n . I983. K-Ar .naTKpaKe Ka rpaHIHO
H,llHTe OT TIHpHK. - reoXUM., MUHep. U nemp0/1., I7; 3-I 0. 

EoJKKOB, 11. 1982. OnHroueHCKH synKaHCKH nocrpoiiKH B Me
cTeHcKaTa .nenpeCKSI. - Cn. EMZ. zeo11. o -60, 43, I; 50-60. 

nOSI.UJKKeB, CT. I958. Bopxy reonorKSITa Ka TIHpKK rrnaHKHa. 
-roo. Ynp. reo/1. npoy'l6., 8; 89-I25. 

Baues, M. ,[{. I978. llKTOCTpaTKrpalf>HSI Ha naneoreHcKHTe 
ce.nKMeHTH OT MecTeHCKHSI rpa6eH. - roo. Bucw MuHHO
zeo/1. uHcm., 23, 2; SI -76. 

3arop'!eB, 11B. I995. napHJJCKa CBKTa (naneoreH), IOJKeH 
TIHpHH H CnaBSIHKa.- Cn. E'b/IZ. zeo11. o-60, 56, I; 3I -36. 

3arop'!eB, 11., Myp6aT, C. I983. Py6H.nKeso-crpoHuHeBble 
,llaHHble 0 BOJpacTe ,[{ayTOBCKOTO JIJJYTOHa (rpaHHTOH.Ubl 
TIHpHHCKoro THna), IOro-3ana.nHaSI EonrapHSI. - Geologi
ca Bale., 13, 4; 31-37. 

3arop'!eB, 11., Myp6aT, c .. JIHJJOB, n . 1987. Pa.nHoreoxpOHO
JIOTH'IeCKHe .naKHble 06 aJJbJlHHCKOM MarMaTHJMe B Ja
rra,llHOH 'lacTH Po.noncKoro MaccHsa.-Geologica Bale. , 17, 
2; 59-71. 

11BaHoB, P., tiepKJIBCKa, C. 1972. Bopxy BDJpacna Ha 
naneoreHCKKJI synKaKHJl>M B 3arra.nHa EonrapHll no 
.naHHH Ha reonoro-nerporpalf>cKH H nanKHOJJOJK.KH 
HJcne.nsaHHJI. 3. MecTeHcKK naneoreH. - H36. reo11. 
uHcm., Cep. cmpamuzp. u /IUmo/1., 21; 85-100. 

HoJKapOB, n .• MocHif>os, .n: .. ,[{onan'!HeBa, M. 1989. naneo
MarHHTHa xapaKTepHCTHKa Ha aynKaHHTH OT rpa6eHOBKTe 
.nenpeCHH Ha UeKTpaJJHHTe H 3ana.nHH Po.nonH. - E?J/IZ. 
zeorjju3. cnuc., C., 15, 2; 77-89. 

nanaMapeB, E., TieTKOBa, A. 1984. EKOJIOTH'IHH K ueHOTH'IHH 
oco6eHOCTH Ha naneoreHcKaTa ropcKa pacTHTeJJHOCT B 
Cpe.nHHTe H 3arra.nHHTe Po.nonH. - B: CMpeMeHHU 
meopemu'IHU u npUIIO:JICHU acneKmu Ha pacmumeiiHama 
eKoAozuR. C., EAH; 349-359. 

TiaJJbWHH, 11. r .• CKMOB, c . .n: .• ApaKeJJJIHU, M. M., tiepHbi
WeB, 11. 8. 1974. 06 a6COJIIOTHOM BOJpaCTe npoueCCOB 
aJJbJIHHCKOH aKTHBHJauHH Ha Po.noncKoM cpe.nKHHOM Ma
CCHBe (Hapo.nHall Pecrry6nHKa EonrapHll). - H36. AH 
CCCP, Cep. zeo11., 4; 13-23. 

neii'!eBa, 11., KOCTHUHH, 10., CanbHHKOBa, E., KaMeHOB, E., 
KnaiiH, Jl. 1998. Rb-Sr H U-Pb HJOTOJIHble .naHHble o 
PHno-Po.norrCKOM 6aTOJIHTe. - reoxuM., MuHepaA. u 
llempoA., C., 35 (in print). 

TIHpYMOBa, JI. r .• Baues, M . .n:. 1979. HeoreHOBble .nHaTOMeH 
B roue.nen'!eBCKOH KOTJJOBHHe EonrapHH. -BecmH. MocK. 
YHu6. , Cep. 4 - zeoA., 5; 38-42. 

nonoB, n . 1963. EeneJKKH Bopxy reonorHJITa Ha PaJJJOJKKaTa 
KOTJJOBKHa. - Cn. E'b/IZ. zeo11. 0 -60, 24, 2; 107-118. 

CTOJIKOB, 11n., HeHOB, T., CTOHKOB, CT. 1974. reoJJO'lKXH 
crpoeJK H TeKTOHCKO paJBKTKe Ha MecTeHCKHSI rpa6eHoB 
KOMJlJieKC. - roo. Corjj. YHU6., reoA.-zeozp. rjjaK., 1 -
zeoA.; 86-100. 

1 0 

Tames, H., HHKOJJbCKKH, 10., MeJrbHHKOB, E., ,[{o6pea, T., 
Pl!JKOB, Xp. 1974. fny6HHHoe reonorH'!ecKoe cTpoeHHe 
ueHrpanbHOH 'laCTH MecTeHcKoro rpa6eHa no reolf>HJH
'!eCKHM .naHHbiM. - Cn. E ·b/lz. zeo11. o-60, 35, I ; 49-60. 

XapKOBCKa, A. 1995. Cmpoex Ha 6YAKaHcKu me11a. AsTo
pelf>epaT Ha .UHCepTaUHJI Ja CTeneH ",[{OKTOp Ha reOJJOJK
KHTe HayKH". C.; 66 c. 

XapKOBCKa, A., CTelf>aHOBa, JI., 11B'IHHOBa, JI., EcKeHaJH, rp. 
1983. EneMeHTH-npHMecH B MeCTeHCKHTe synKaHKTK. I. 
JlHTHH, py6H,llHH, UeJHH H 6apHH. - r eoXUM., MUIIepaA. U 
nempoA., 17; 11 -28. 

Appendix 1 

Location (see also Fig. 1) and short description 
of the dated bodies and rocks 

No 2 - Gostoun zone rhyodacitic dyke, cutting LBCf and 
the base surge deposits with accretionary lappilli of the 
lowermost levels of Vf - Gradinishka river, at I 700 m NW 
(315°) from the Mitrovitsa peak; No283. Kremen caldera
pre-syncollapse subvolcanic body of coarse porphyritic rhyo
dacite (Si0

2 
= 71.91%; Nap = 3.88%; ~0 = 4.16%) - motor 

road between the towns of G. Delchev and Razlog at 925 m 
SSE (175°) from the confluence of the Mesta river and Retige 
river; No38. Breznitsa sphenolite - subvolcanic coarse 
porphyritic rhyodacite - left bank of the Toufcha river at 
380 m SW (245°) from the church of the village of Breznitsa; 
No957. Kremen caldera -· subvolcanic pre-, syncollapse 
sheet-like body, built up of columnar jointed phenoryodac
ite(?) - confluence of the Trebesh stream and Mesta river; 
No257. Kremen caldera - pre-syncollapse subvolcanic body. 
Coarse porphyritic rhyodacite (Si0

2 
= 70.55%; Na

2
0 = 

3.97%; ~0 = 4.18%)- Boukovsko dere stream at 750 m SE 
(1600) from the Ostrets peak; No 74. A re-deposited clast 
of coarse porphyritic rhyodacite in the middle levels of 
Vf section - right bank of the Gradinishka river at 800 m 
WNW (305°) from the Vardarets peak; No369. Kremen 
caldera - resurgent(?) dome. Strongly layered and magmati 
cally folded v\ Icanics from a small quarry on the motor road 
between the towns of Razlog and G. Delchev, at 650 m NW 
(45°) from the confluence of Kamenitsa and Mesta rivers. 
The rock consists of alternating rhyodacitic and dacitic lay
ers (Harkovska, ·1993). The fresh dark brown to black rhyo
dacitic layers contain Si0

2 
= 69.37%; Na

2
0 = 3.61%; ~0 = 

3.690/o, while the irregulary hydrothermally altered rose-greyish 
dacitic layers contain Si0

2 
= 63.28%; Nap = 3.28%; ~0 = 

6.04%; No267. Banichan caldera - cryptodome of massive phe
nodacite from a small quarry in the right bank of Marevo river at 
930 m W (284°) from it confluence with Toufcha river; No157. 
Banichan caldera - cryptodome of coarsely layered dacite (Si0

2 
= 64.52%; Nap = 3.57%; ~0 = 4.20%) - on the road to the 
village of Breznitsa at 100 m N(5°) from the confluence of the 
Toufcha and Globoshtitsa rivers; N 7. Gostoun zone dyke of 
fine layered dacite - rhyodacite (Si0

2 
= 68.15%; Nap = 3.74%; 

~0 = 4.60%) - at 2.130 m NW (295°) from Mitrovitsa peak; 
No 1151. Gostoun zone - cryptodome of strongly and fine ly
ered dacite (Si0

2 
= 67.55%; Nap = 2.88%; ~0 = 4.79%) - at 

400 m, SE(126°) from the school of the village of Gostoun; 
No453. Kremen caldera - dyke-like body (elongated cryptodo
me?), intruded into the eastern caldera fault. Massive to coarse
ly layered dacite-rhyodacite (Si0

2 
= 68.30%; Nap = 3.86%; 

~0 = 4.42%) - on the motor road N from the town of G. 
Delchev, at 400 m NW (304°) from the confluence of the Banja
ta river and Mesta river. 



Appendix 2 

List of volcanic bodies and outcrops, 
recommended for future more detailed dating 

I. Kremen caldera: a) domes and hosting pyroclastics along 
the course of Kostena river NE of the village of Breznitsa; b) 
rhyodacitic clasts in the pyroclastic lense, cropping out along 
the motor-road N of the village of Gospodintsi and along the 
road to the village of Boukovo; c) phenodacitic clasts in the 
sanstones WSW of the locality "Kupenski han"; d) rhyodac
ites hosting the Ostrets dacitic body; e) pyroclastic lenses in 
the high course of the Skoka river; f) rhyodacitic pebbles 
from the locality Stanislitsa (NW of the village of Ribnovo); 
g) Vruha peak phenodacites-phenorhyodacites; h) the SN 
dacitic dyke-like body, outlining the western boundary of the 
Kremen caldera. 
2. Gostoun magmato-tectonic zone: a) Radonov kamen rhy-

odacitic dome-flow (see Harkovska et al., 1998 - fig. 4A) and 
the clasts from the hosting volcaniclastics; b) rhyodacitic 
pyro- and epiclastics along the road to the village of Gostoun; c) 
Mogile dome rhyodacites and their subvolcanic correlates near 
the Gostoun bridge; d) phenodacitic clasts from the uppermost 
volcaniclastic lens NW of the village ofOssikovo; e) clasts from 
the volcaniclastic wedge cropping out in the Eleshnitsa river 
along the road between the village of Eleshnitsa and the town of 
Dobrinishte and in the Matan-dere brook. 
3. Dobrinishte magmato-tectonic zone - Dobrinishte dyke
like body. 
4. Banichan caldera: a) the subvolcanic dacitic body between 
the villages of Breznitsa and Lajnitsa; b) phenodacitic pebbles 
in the LBCf - SW of the village of Lajnitsa; c) phenodacitic 
dykes, hosted into the Breznitsa rhyodacites (NW of the vil
lage of Breznitsa); d) Banichan domes (SE of the village of 
Breznitsa); e) phenodacitic sill in the eastern part of the vil
lage of Gospodintsi. 
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