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ABSTRACT. Samitsa Group unites the intermediate magmatic rocks of the late extensional Paleogene magmatism in the Northeastern Rhodope Depression. It
includes the successively formed Kolets basalt-andesite, Voinovo shoshonite-latite, Bukovo shoshonite-latite, Nikolovo latite, Bezvoden latite and Dragoina latite
complexes. A distinct tendency toward increasing acidity and alkali content (K, K+Na) from earlier to later phases (complexes) is observed. Voinovo and Bukovo
complexes have similar composition and close trends in the distribution of main oxides. They probably represent one phase of an evolving magma chamber, but have
different spatial distribution and form Voinovo volcano and the base of Dragoina Volcano, respectively. Nikolovo, Bezvoden and Dragoina complexes have also close
composition and trends but different from those of Voinovo and Bukovo complexes with respect to the content of K20, K20+NazO, TiOz, Al20s. The former are
probably the result of a common later phase in the development of the magma chamber and form Nikolovo volcano and the late phases of Bezvoden and Dragoina
volcanoes, respectively. On the K20/SiO: diagram, most analyses from Sarnitsa Group plot in the field of the shoshonite series and only single ones - in the field of
the high potassium-calc-alkaline and high potassium subalkaline series. Only the trend of Kolets Complex lies in the field of the high potassium-calc-alkaline series.

NETPOXUMUYHN OCOBEHOCTWN HA NANEOFEHCKATA CbPHULLKA MATMEHA 'PYNA B U3TOYHUTE POOOMNA
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PE3IOME. CobpHuwkaTa rpyna obeauHsiBa CpeAHOKUCENUTE MarMeHu ckamn Ha KbCHOEKCTEH3WOHHWS MmamneoreHckW marmaTunsbM B CeBepouaTouHOpopomnckaTa
penpecusi. TS BkioyBa nocnegosaTenHo opmupanute Koneukn 6asant-aHaesntos, BOMHOBCKM LIOLIOHMT-NATUTOB, BYKOBCKM LUOLIOHUT-NATUTOB, HUMKOMOBCKM
natuTos, be3BoaeHcku NaTMToB U [lparoitHOBCKK NaTMToB KoMnnekcu. Habniofasa ce oT4yeTnvBa TEHAEHUWS Ha NMOBULIABAHE Ha K1cenuHHocTa M ankanHocta (K;
K+Na) oT paHHUTe KbM KbCHUTE (ha3n (komnnekcy). BOAHOBCKMAT U ByKOBCKMAT KOMMMeKCH UmaT CXofeH CbCTaB W Gnu3kM TpeHOoOBe Ha pasnpefeneHue Ha
OCHOBHMTE OKkucK. Te BeposTHO ca efiHa (hasa B pa3suTMETO Ha obLia MarMeHa kamepa, HO MMaT Pa3nuyHi apeany Ha pasnpoCTPaHEHNE M U3rpaXaaT CbOTBETHO
BoitHoBCKMs BynkaH 1 ocHoBaTa Ha [lparoiiHoBckus BynkaH. HukonoBckusit, BessogeHckusiT 1 [IparoiHOBCKUSIT KOMMNEKCH ChLLO UMaT 6nn3bk CbCTaB U TPEHLOBE
Ha pasnpefeneHue, pasniuiHu oT Tean Ha BoitHoBCkus U BykoBckust komnnekcy no oTHowweHmne Ha K20, K2O+Naz0, TiO2, AkOs. Te BEpOSTHO CbLLUO Ca pesynTaT Ha
efHa obla no-kbcHa (basa B pa3BMTMETO HA MarMeHaTa kamepa M W3rpaxgaT CbOTBETHO HWKOMOBCKMS BynkaH M KbCHWTE HacTaBki Ha bessogeHckust
[paroitHoBckus BynkaHu. Ha guarpamata K2O/SiO2 ToukuTe Ha noBeyeTo aHanuan oT ChpHuLKaTa rpyna nonagat B MOMETO Ha LIOLWOHOTOBATa Cepusi U camo
€[MHUYHN B NONeTaTa Ha BUCOKOKan1eBo-KarnLeBoarnkanHaTa v B1cokokanueBocybankanHata cepus. EguHcTaeHo TpeHABT Ha KoneLkust komnmeke ce pasnonara B
no-ronsiMaTta cu YacT B MONETO Ha BUCOKOKANWEeBO-KanLueBoankanHata cepus.

Introduction volcanic structures. The Sarnitsa Group includes the

successively formed (from bottom to top) Kolets basalt-

During the Pleogene, as a result of extensional process in andesite, Voinovo shoshonite-latite, Bukovo shoshonite-latite,

the Rhodope massif (Ivanov, 2000), the Northeastern Rhodope Nikolovo latite, Bezvoden latite and Dragoina latite complexes

Depression developed between the Central Rhodope dome (Fig. 1). The rocks of this group are spatially closely associated

(metamorphic core complex) and Harmanly block (Georgiev, and are supposed to have a common magma source
2005). The base of the section comprises Paleocene-Eocene (chamber).

terrigenous sediments and reefal limestones. In the end of the
Priabonian and the Rupelian, the depression was the locus of

intense volcanism. The earlier phases (Late Priabonian - Early Results

Rupelian) are of intermediate composition, whereas the later

(Rupelian) are acidic. The intermediate phases are included in Latite varieties prevail in all complexes of Sarnitsa Group
Sarnitsa Magmatic Group and the acidic — in Chamdere (Table 1; Fig. 2, 3, 4). However, basalt varieties (48-52% SiOz)
Magmatic Group (Georgiev, Milovanov, 2005a; 2006a; 2006b). occur in the earliest Kolets and Voinovo complex. Shoshonite

varieties (52-57% SiO) are significant in the intermediate in

The present paper is focused on the intermediate rocks of age Voinovo and Bukovo complexes, whereas latite varieties

Sarnitsa  Group. They form Kolets, Yavorovo, Nikolovo, (57-63% SiO2) dominate in the latest Nikolovo, Bezvoden and
Bezvoden and Dragoinovo volcanoes as well as many smaller
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Fig. 1. Map of magmatic complexes in the Northeastern Rhodope Depression

Dragoina complexes. In this way, a well expressed trend to
increasing acidity from earlier to later phases is evident.

On the K20/SiO2 diagram, most rocks of Sarnitsa Group plot
in the field of the shoshonitic series and only some of them — i
the field of the high-potassium calc-alkaline and high-
potassium subalkaline series (Fig. 3). The distribution trends of
the analyses likewise fall within the field of the shoshonitic
series. Only the trend of Kolets basalt-latite complex lies in the
field of the high-potassium calc-alkaline series but close to the
boundary with the shoshonitic series. A distinct tendency to
increasing K content is observed from earlier toward later
phases (complexes). The K content is lowest in Kolets basalt-
latite complex. The next in time Voinovo and Bukovo
shoshonite-latite complexes are characterized by intermediate
K values. The latest Nikolovo, Bezvoden and Dragoina latite
complexes exibit the highest K content.

The rocks of Saritsa Group are characterized by higher
general alkalinity and on the (Na20+K20)/SiO2 diagram almost
all samples plot in the field of the trachytic varieties (Fig. 4).

The same distinct trend toward increasing general alkalinity
from earlier to later phases is evident.

Discussion

There is a general trend toward increasing acidity and
alkalinity (K20, Na:0+K:0) from earlier to later phases
(complexes).

Voinovo and Bukovo complexes are very close in age (36,2 -
36,9 Ma, Milovanov et al., 2005), composition and trends in the
distribution of main oxides (K20, K20+Naz0). They probably
represent one phase in the evolution of a common magma
chamber but have different spatial distribution and form
Voinovo volcano and the base of Dragoina volcano.

Nikolovo, Bezvoden and Dragoina complexes are also close
in age (33,1-32,2 Ma, Milovanov et al., 2005), composition and
trends but they differ from the Voinovo and Bukovo complexes
with respect to K20, K20+Na20, TiO2 and Al20s.
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Fig. 2. Harker digrams of main oxides
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Fig. 4. (Na20+K:0)/SiO, diagram (after Le Bas et al., 1986). For the key see Fig. 3

They are probably also products of a later phase in the
evolution of the magma chamber and form Nikolovo volcano
and the later phases of Bezvoden and Dragoina volcano.

The rocks of Sarnitsa Group differ considerably from the
intermediate rocks of Dambala Group (Zdravets Subgroup),
which show lower K20 and Na:0+K:O values and belong
mainly to the high-potassium calc-alkaline series (Georgiev,
Milovanov, 2003; 2004). This is another reason to assign them
to different magmatic groups — probable products of the
evolution of different magma chambers. According to
petrochemical features, the rocks of Sarnitsa Group are closer
to those of Madzharovo complex (Feoprues, MunosaHos,
2004, 2005b). However, the considerable distance between
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the two magmatic areas do not allow to include Madzharovo
complex in Sarnitsa Group.
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Table 1.
Representative analyses of Samitsa group. Sample number xxM is data after Marchev (1985)

No | Si0, | TiO2 | AbOs | Fe:Os | FeO | MnO | Ca0 | MgO | K0 | NaO | P0s | cO | s | H0 | Lol | HO* | 5
DRAGOINA COMPLEX
130 | 62,05 | 0,63 | 14,88 544 | 0,08 | 496 | 217 | 4,85 | 3,84 | 0,27 082 | 000 | 9999
1872 | 58,77 | 048 | 1540 | 2,35 | 7,02 | 0,07 | 4,25 | 2,36 | 4,74 | 224 0,72 | 0,80 | 99,20
11| 62,10 | 0,59 | 1527 | 2,66 | 1,96 | 013 | 4,32 | 2,46 | 4,57 | 2,81 | 048 | 0,28 | 0,01 | 045 1,40 | 99,49
132 | 60,54 | 0,68 | 15,30 531 | 010 | 4,95 | 2,60 | 476 | 3,39 | 0,27 1,75 | 0,00 | 99,65
66 | 60,20 | 0,71 | 14,68 561 | 013 | 587 | 2,65 | 4,83 | 3,39 | 0,38 1,55 | 0,00 | 100,00
12| 57,10 | 0,81 | 1699 | 528 | 0,92 | 0,20 | 4,36 | 2,60 | 4,84 | 3,93 | 0,53 | 0,03 | 0,01 | 0,79 1,20 | 99,59
1008 | 56,71 | 0,70 | 14,84 | 529 | 1,54 | 0,12 | 6,15 | 3,67 | 567 | 245 | 0,79 | 0,18 | 0,01 | 045 1,20 | 99,77
459 | 58,92 | 061 | 1567 | 443 | 1,31 | 0,10 | 533 | 3,32 | 4,61 | 306 | 051 | 004 | 0,02 | 0,22 | 1,60 | 1,70 | 101,45
1000 | 56,90 | 0,65 | 15,50 | 324 | 241 | 0,1 | 556 | 333 | 420 | 3,06 | 0,61 | 1,23 | 0,01 | 0,20 2,70 | 99,71
1001 | 56,80 | 0,66 | 15,75 | 4,84 | 1,08 | 0,08 | 545 | 338 | 457 | 3,06 | 056 | 0,02 | 0,04 | 0,75 2,70 | 99,74
246 | 61,83 | 0,71 | 1535 518 | 0,09 | 482 | 265 | 460 | 317 | 0,26 085 | 000 | 9951
1529 | 59,47 | 0,70 | 15,82 577 | 009 | 447 | 2,74 | 470 | 3,33 | 0,26 2,14 | 0,00 | 99,49
82a | 57,40 | 0,76 | 16,00 | 2,92 | 320 | 015 | 6,70 | 4,00 | 3,80 | 2,80 0,00 | 97,73
13 | 58,20 | 0,83 | 17,60 670 | 0,11 | 590 | 2,00 | 340 | 3,33 | 0,50 1,36 | 0,00 | 99,93
111 | 58,85 | 0,66 | 16,72 | 2,81 | 2,73 | 010 | 561 | 3,06 | 429 | 2,94 | 0,02 0,55 1,47 | 99,81
1445 | 57,63 | 0,75 | 16,85 | 3,66 | 2,34 | 0,11 | 6,41 | 3,57 | 3,72 | 270 | 0,33 0,64 | 1,03 | 1,26 | 101,00
9240 | 57,65 | 0,74 | 16,38 | 3,05 | 275 | 011 | 583 | 324 | 476 | 344 | 048 1,76 | 1,40 | 0,00 | 101,59
4674 | 61,76 | 0,60 | 1585 | 2,78 | 2,78 | 0,06 | 527 | 1,57 | 410 | 3,10 | 0,60 090 | 042 | 000 | 99,79
1018 | 62,27 | 0,55 | 16,02 478 | 0,08 | 455 | 2,04 | 482 | 380 | 0,29 069 | 000 | 99,89
1044 | 60,49 | 0,51 | 14,95 514 | 011 | 4,56 | 2,45 | 554 | 2,56 | 044 290 | 000 | 99,65
1019 | 61,65 | 0,55 | 16,20 420 | 0,07 | 484 | 238 | 4,88 | 3,32 | 0,29 069 | 000 | 99,07
2070 | 60,66 | 0,56 | 1648 | 3,67 | 1,10 | 0,10 | 4,29 | 2,81 | 500 | 3,31 | 049 | 0,04 | 0,34 | 028 | 0,63 | 0,00 | 99,76
508 | 57,00 | 0,86 | 1511 | 361 | 334 | 011 | 341 | 470 | 504 | 2,81 | 0,75 | 0,50 | 0,02 | 0,80 2,06 | 100,12
528 | 5549 | 0,84 | 1565 | 4,02 | 3,05 | 015 | 535 | 3,83 | 465 | 261 | 0,88 | 0,38 | 0,01 | 0,77 210 | 99,78
517 | 62,63 | 074 | 16,35 | 4,92 | 0,68 | 0,06 | 443 | 1,30 | 3,87 | 2,81 | 0,54 | 0,43 | 0,02 | 0,60 | 0,82 | 0,80 | 100,70
89 | 5892 | 048 | 14,87 | 255|212 | 0,09 | 471 | 252 | 471 | 2,70 | 046 | 3,35 | 0,03 | 0,50 514 | 103,15
82 | 57,40 | 0,59 | 14,66 | 383 | 205 | 0,09 | 6,53 | 244 | 537 | 2,53 | 0,66 | 2,11 | 0,07 | 0,50 2,33 | 101,16
14 | 56,37 | 0,62 | 1505 | 092 | 419 | 012 | 573 | 240 | 523 | 2,70 | 0,53 | 2,99 | 0,01 | 044 1,80 | 99,10
21 | 59,80 | 0,56 | 15,38 | 350 | 1,50 | 0,12 | 3,93 | 212 | 3,87 | 3,69 | 047 | 1,89 | 0,01 | 0,83 2,60 | 100,27
BEZVODEN COMPLEX
214M | 55,91 | 0,84 | 1502 | 515 | 1,05 | 0,09 | 6,59 | 4,26 | 464 | 3,37 | 0,16 0,96 1,65 | 99,69
3M 57,26 | 0,77 | 1549 | 2,55 | 2,54 | 0,09 | 743 | 3,92 | 361 | 325 | 0,26 0,65 1,74 | 99,56
225M | 56,88 | 0,61 | 1555 | 3,23 | 322 | 012 | 6,29 | 331 | 361 | 3,38 | 061 0,92 1,81 | 99,54
188M | 59,48 | 0,68 | 1565 | 3,17 | 1,60 | 0,08 | 6,58 | 3,04 | 417 | 296 | 0,22 0,32 2,55 | 100,50
152M | 59,62 | 0,65 | 16,81 | 2,49 | 1,77 | 013 | 553 | 1,79 | 3555 | 2,83 | 0,28 | 2,00 0,32 2,55 | 100,32
193M | 59,00 | 0,73 | 1536 | 507 | 0,68 | 0,07 | 522 | 2,24 | 447 | 354 | 0,22 0,82 3,13 | 100,55
185M | 59,06 | 0,66 | 1576 | 2,89 | 2,26 | 0,09 | 6,08 | 3,68 | 3,77 | 375 | 0,14 0,23 1,18 | 99,55
225M | 59,82 | 0,76 | 1580 | 3,69 | 096 | 0,10 | 547 | 336 | 3,86 | 2,84 | 0,38 1,66 099 | 99,69
194M | 5942 | 0,85 | 14,75 | 4,90 | 055 | 0,07 | 513 | 2,26 | 4,64 | 324 | 0,24 1,46 3,12 | 100,63
™ 59,24 | 0,75 | 16,82 | 2,16 | 2,14 | 0,08 | 550 | 2,10 | 4,47 | 441 | 022 0,25 148 | 99,62
8M 60,34 | 0,71 | 16,97 | 1,72 [ 2,26 | 0,07 | 538 | 2,36 | 393 | 4,10 | 0,28 0,23 1,53 | 98,16
195aM | 60,34 | 0,69 | 1529 | 3,50 | 1,15 | 0,18 | 4,98 | 2,95 | 507 | 371 | 017 0,4 1,03 | 9947
200M | 60,36 | 0,81 | 1529 | 391 | 1,28 | 0,13 | 542 | 272 | 503 | 344 | 0,29 0,63 1,17 | 100,48
159M | 60,88 | 0,57 | 16,58 | 2,02 | 1,32 | 0,03 | 4,62 | 1,49 | 487 | 358 | 0,15 0,48 3,85 | 100,44
198M | 63,15 | 0,65 | 1502 | 2,48 | 1,64 | 0,42 | 509 | 2,70 | 4,10 | 2,79 | 0,36 0,60 0,68 | 99,38
NIKOLOVO COMPLEX
4851 | 57,24 | 0,74 | 16,92 | 3,36 | 3,36 | 0,07 | 4,72 | 2,01 | 518 | 359 | 0,79 1,24 | 0,63 | 0,00 | 99,85
8475 | 5840 | 0,72 | 16,21 | 4,93 | 1,64 | 0,08 | 570 | 2,26 | 509 | 294 | 057 | 0,04 | 0,04 | 0,66 | 0,62 | 0,85 | 100,75
6753 | 57,14 | 0,80 | 1743 | 4,90 | 1,13 | 0,06 | 6,00 | 242 | 3,96 | 3,31 | 0,55 | 0,08 1,00 1,03 | 99,81
6105 | 61,10 | 0,60 | 1596 | 520 | 0,63 | 0,05 | 410 | 1,94 | 4,57 | 4,05 | 057 | 043 0,63 | 0,50 | 0,25 | 100,58
Georgiev, V., P. Miovanov. 2005a. Late alpine magmatic Rhodopes). —Ann. Univ. Min. and Geol., 48, 1, 35-40 (in
groups and komplexes in the Eastern Rhodopes. — C. R. Bulgarian with English abstract).
Acad. bulg. Sci., 58, 1, 53-58. Georgiev, V., P. Milovanov. 2006a. Magmatic Lithostratigraphic
Georgiev, V., P. Milovanov. 2005b. Petrochemical features of units in the Eastern Rhodopes. — Minno delo | Geologiq
the Paleogene late extensional magmatism in Zlatoustovo Journal, 61, 2, 33-37 (in Bulgarian with English abstract).

depression, Byala Reka and Fesibir domes (Eastern
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Tabe. 1

Continuation
No | SO, | TiO2 | AlOs | Fe:Os | FeO | MnO | CaO | MgO | K:0 | Na:0 | P0s | co | s | HO | Lol | HO* | ¥
BUKOVO KOMPLEX
54 [ 5463 | 1,02 | 1452 | 7,95 017 [ 7,98 [ 311 [ 442 | 284 [ 047 2,67 | 000 [ 9978
1007 | 5484 | 082 | 1584 | 395 | 2,96 | 011 | 698 | 374 | 424 | 261 | 081 | 022 [ 0,01 [ 111 1,70 | 99,94
269 | 56555 | 098 | 17,28 | 339 | 320 | 012 | 614 | 318 | 241 [ 369 [ 037 036 200 | 99,67
6 | 5860 | 078 | 18,16 662 | 010 | 586 | 160 | 340 | 346 | 045 081 | 000 | 9984
715 | 57,81 | 081 | 1655 | 418 | 1.86 | 011 | 653 | 275 | 3,96 | 294 | 033 | 057 0,60 0,80 | 99,80
1023 | 58,00 | 0,84 | 1752 608 | 013 | 598 | 270 [ 354 | 395 | 030 0,68 | 0,00 | 99,72
1006 | 5391 | 0,84 | 1550 | 393 | 3,06 | 0,12 | 7,05 | 413 | 424 | 270 | 0,89 | 040 | 0,02 | 1,27 | 1,74 | 1,00 | 100,80
1010 | 56,38 | 0,82 | 16,79 | 460 | 2,30 | 011 | 678 | 330 | 363 | 270 | 042 [ 0,04 | 0,05 | 090 | 100 | 100 [ 10082
1011 | 54,88 | 090 | 1684 | 340 | 327 | 06 | 743 | 250 [ 363 | 245 | 061 | 189 | 0,04 | 050 1,00 | 99,50
6679 | 58,82 | 058 | 1586 | 271 | 271 | 008 | 625 | 251 | 325 | 321 | 038 111 | 121 | 0,00 | 98,68
4743 | 61,18 | 051 | 16,07 | 2,37 | 237 | 009 | 595 | 3,05 | 350 | 310 | 0,26 065 | 073 | 000 | 99,83
61 | 5085 | 050 | 1680 | 340 | 1,62 | 000 | 529 | 197 | 334 | 318 | 032 [ 013 [ 0,03 | 050 200 | 99,92
3 | 580 | 0,61 | 1658 | 326 | 2,96 | 047 | 6,17 | 263 | 387 | 306 | 053 | 0,60 | 0,10 | 0,32 180 | 100,76
23 | 57,02 | 082 | 1663 703 | 011 | 638 | 292 | 370 | 328 | 040 1,71 | 0,00 | 100,00
2083 | 60,30 | 0,90 | 16,54 633 | 019 | 546 | 143 | 360 | 415 | 028 072 | 000 99,90
168 | 57,39 | 0,00 | 1543 | 682 | 0,68 | 014 | 2,60 | 238 | 7,14 | 196 | 045 | 122 | 0,02 | 098 187 | 99,98
519 | 5644 | 0,90 | 14,92 | 584 | 1,33 | 011 | 684 | 4,00 | 415 | 228 | 079 | 025 | 0,02 | 0,90 110 | 99,96
517 | 6263 | 074 | 1635 | 492 | 068 | 006 | 443 | 130 | 387 | 2,81 | 054 | 013 | 0,02 | 060 080 | 9988
500 | 5596 | 0,82 | 16,35 | 480 | 1,90 | 0,06 | 7.21 | 2,39 | 342 | 228 | 045 | 1,81 | 0,01 | 049 176 | 99,71
505 | 57,10 | 0,80 | 16,25 | 590 | 093 | 012 | 453 | 271 [ 420 | 331 | 070 | 181 | 0,01 | 051 1,29 | 100,17
213 | 5325 | 1,11 | 14,10 | 543 | 214 | 014 | 655 | 428 | 457 | 228 | 1,20 | 204 | 0,01 | 0,80 081 | 99,61
51 | 5840 | 057 | 1630 | 359 | 226 | 011 | 564 | 240 | 378 | 318 | 046 | 1,25 | 0,01 | 0,94 220 | 101,09
VOINOVO COMPLE
6342 [ 60,00 | 088 [ 17,06 | 335 | 143 [ 009 | 670 [ 1,62 | 363 [ 2,94 [ 037 [ 0,39 1,33 1,05 | 100,54
6334 | 58,25 | 0,66 | 16,40 | 456 | 1,28 | 0,06 | 560 | 2,31 | 480 | 318 [ 050 | 0,34 | 0,08 | 118 1,12 | 100,41
509 | 49,90 | 0,89 | 10,87 | 517 | 284 | 014 | 1099 | 7,83 [ 326 | 228 | 1,58 | 1,00 [ 001 | 098 190 | 99,73
518 | 56,14 | 0,89 | 1516 | 572 | 148 | 010 | 7,00 | 393 [ 420 | 228 | 0,76 | 042 | 0,01 | 0,80 1,00 | 99,98
520 | 56,10 | 0,76 | 1589 | 320 | 276 | 015 | 555 | 398 | 457 | 221 | 051 | 004 | 001 | 1,22 288 | 9992
503 | 61,78 | 0,65 | 16,40 | 005 | 222 | 005 | 456 | 1,94 | 330 | 318 | 0,32 | 0,04 | 0,01 | 1,30 230 | 9810
502 | 5912 | 077 [ 1500 | 482 | 151 | 009 | 621 | 327 [ 424 | 281 [ 060 [ 0,04 | 001 | 065 068 | 083 | 10065
530 | 59,05 | 0,83 | 14,54 | 482 | 159 | 007 | 582 | 350 [ 351 | 253 | 091 [ 008 | 003 | 087 | 175 | 1.88 | 101,78
512 | 5158 | 078 | 16,35 | 432 | 300 | 012 | 579 | 330 [ 567 | 1,96 | 057 [ 222 | 001 | 154 2,70 | 100,00
143M | 5590 | 080 | 1550 | 4,23 | 207 | 012 | 715 | 386 | 372 | 344 | 054 1,05 143 | 99,81
200M | 60,06 | 073 | 16,50 | 3,66 | 0,99 | 0,00 | 415 | 2,32 | 421 | 325 | 028 118 220 | 9962
160M | 58,02 | 0,76 | 16,30 | 3,05 | 256 | 013 | 7,03 | 335 | 434 | 323 | 032 046 0,62 | 100,17
121M | 5429 | 090 | 1530 | 526 | 1,83 | 012 | 700 | 444 | 407 | 286 | 048 0,81 121 | 9947
121M | 5457 | 087 | 1504 | 451 | 263 | 010 | 7,88 | 435 | 4,35 | 263 | 044 0,80 135 | 99,52
KOLETZ COMPLEX
6110 | 48,56 | 0,88 | 1651 | 575 | 236 | 014 | 748 | 555 | 217 | 460 | 087 | 013 3,58 368 | 102,26
42 | 4830 | 0,87 | 1607 | 520 | 272 | 0413 | 7,58 | 4,93 | 137 | 574 | 0,80 | 0,04 4,62 4,85 | 103,22
510 | 58,93 | 0,72 | 1558 | 398 | 2,05 | 000 | 518 | 354 | 420 | 281 | 052 | 004 | 001 | 095 | 102 | 1,24 | 10086
507 | 5750 | 0,83 | 16,53 | 446 | 2,26 | 011 | 4,96 | 304 | 338 | 318 | 044 | 0,84 | 003 | 087 134 | 99,77
504 | 57,05 | 0,85 | 16,13 | 545 | 140 | 010 | 635 | 350 | 270 | 2,53 | 047 | 0,04 | 0,01 | 2,00 147 | 100,05
506 | 60,40 | 0,67 | 16,30 | 349 | 226 | 011 | 480 | 248 | 2,06 | 4,05 | 044 | 0,04 | 001 | 0,70 224 | 100,05

Georgiev, V., P. Milovanov. 2006b. Magmatic Lithostratigraphic

units in the Eastern Rhodopes. Il. The Sarnitsa group. —
Minno delo | Geologia Journal, 61, 5, 36-40 (in Bulgarian
with English abstract).
Dabovski, C., Harkovska, A., Kamenov, B., Mavrudchiev, B.,
Stanisheva-Vassileva, G., Yanev, Y. 1991. A geodinamik
model of the Alpine magmatism in Bulgaria. — Geol. Balc.

21,4, 3-15.

Ivanov, Z. 2000. Tectonic position, structure and tectonic
evolution of Rhodope massif. — Guide, ABCD-GEODE,
Bulgaria, 1-4.

Recommended for publication by Department of

Mineralogy and Petrography, Faculty of Geology and Prospecting

Le Bas, M. J., Le Maitre, R. W., Sreckeisen, A., Zanetin, B.

1986. A chemical classification of volcanic rocks based on
the total alkali-silica diagram. — J. Pertology, 30, 1299-
1312.

Milovanov, P., V. Georgiev, P. Monchev. 2005. K-Ar dating of

the Paleogene Late extensional magmatism in the Eastern
Rhodopes. — Ann. Univ. Min. Geol., 48, 1, 95-100.

Mapues, 1. 1985. MeTponorus Ha naneoreHcKUTe BYNKaHUTK B

102

paioHa Ha c. besogHo u Pycancko, Kepmxanuicko.- Juc.
kemH, C, CY “Cs. Kn. Oxpudcku”, 327 c.



