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ABSTRACT. The Cham Dere Group unites the acidic magmatic rocks of the late extensional Paleogene magmatism in the Northeastern Phodopean Depression. This
group includes the sequentially formed Borovitsa rhyolite, Bryagovo rhyolite, Panichkovo trachyrhyolite, Murgen trachyrhyolite, Gradishte trachyrhyodacite, and Tri
Mogili dyke complexes.

The rocks of Borovitsa, Panichkovo, Murgen, and Gradishte magmatic complexes are characterized with similar trends of distribution of the main oxides. This
supports the ides about a common origin (magma chamber) of the initial magmas. On the K20/SiO> diagram their distribution trends dispose mainly in the field of the
shoshonite series. The more basic varieties of the Tri Mogili complex fall in the field of the high-potassium subalkaline series.

NETPOXUMUYHN OCOBEHOCTW HA NANEOIrEHCKATA YAMAEPEHCKA MATMEHA 'PYNA B U3TOYHUTE POOMNA
Bnadumup eopeauee?, llembp MunoeaHos?

"Teonoeauqecku uHemumym, BAH, Cogpus 1113; viadogeo@geology.bas.bg

2[‘eonoeus u eeopusuka AL

PE3IOME. YampgepeHckata rpyna ofefuHaBa KuCENWUTE MarMeHu CKanu Ha KbCHOEKCTEH3WOHHWS MarneoreHcku MarmatnabM B CeBepousTOMHOpOZonckara
denpecus. T BKloYBa nocnegosatenHo dopmupaHute BopoBuLLKA pUONMTOB, BpAroBCkM pronnToB, MaHWYKOBCKW TPAXMpUONMTOB, MypreHckin TpaxvpyonuToB,
TpaanLLeHCKN TPaXMPUOAALMTOB, U TPUMOTUNCKI AaVKOB KOMMMEKCH.

Ckanute oT boposuiukus, MaHuukosckusi, MypreHckust v [paguLLeHCKUs MarMeHin KOMNIEKCH Ce XapaKTepuaupar ChC CXOfHN 3aKOHOMEPHOCTU B Pas3npeaeneHneTo
Ha OCHOBHWTE OkuCWM. ToBa Mogkpens WaesTa 3a O6Ly KOpeH (MarMeHa kamepa) Ha popoHavanHute marmu. Ha guarpamata Ko0/SiO2 TexHuTe TpeHpose Ha
pasrnpeaeneHie ce pasnonarar rMaBHoO B LIOLIOHUTOBATA cepusi. M10-6asnyHuTe PasHOBMAHOCTU Ha TPUMOTUNCKIAS KOMNIIEKC NONagaT B NONMeTo Ha BUCOKOKANneBso
cyGankanHata cepus.

Introduction Cham Dere Group fill up the Borovitsa caldera (volcano-
tectonic depression; VBaHos, 1960). Several extrusions, tens
of dykes and rare tuff spots crop out beyond the caldera
boundaries as well (Fig. 1). They are localized predominantly
in east-northeast direction from the caldera and mainly along
the Bukovitsa fault sheaf (Topolovo-Pilashevo fault belt,
bosiHoB, MaBpyaunes, 1961).

The Cham Dere magmatic Group includes the acidic
volcanic rocks of the Northeastern Rhodopean Depression
(Borovitsa volcanic region according to MBaHoe, 1960). This
depression has formed during Paleogene in the region
between the Central Rhodopen Dome and the Harmanli Block.
Its origination has been connected with the processes of
extension and exhumation of the metamorphic core complexes
in the Rhodopean Massif (Ivanov, 2000; Georgiev, 2004,
2005).

The following complexes have been separated in Cham
Dere magmatic group (Feoprues, MunosaHos, 20066):
Borovitsa rhyolite, Panichkovo trachyrhyolite, Murgen
trachyrhyolite, Gradishte trachyrhyodacite, Tri Mogili dyke, and
Bryagovo rhyolite ones. The rocks of Borovitsa, Murgen, and
Bryagovo complexes display explosive facies and those of
Panichkovo, Gradishte, and Tri Mogili - effusive and
subvilcanic ones.

Terrigeneous and carbonate rocks have deposited at the
base of the depression during Paleocene-Eocene. At the end
of Priabonian and during Rupelian the depression has been an
arena of intensive volcanic activity. The initial magmatic acts in
the region (Priabonian-Lower Rupelian) are characterized by
medium acidic composition (Surnitsa Group; [eoprues,
MwunosaHoB, 2006a). The later phases (Rupelian) are with Results
acidic composition (Cham Dere acidic Group; [eoprues,
MwunosaHoB, 20066). The materials of Cham Dere Group
display differentiated areal and spreading and it as been
proposed that they are a result of the activity of one magmatic
chamber (Georgiev, Milovanov, 2005). The magmatic rocks of

In respect to SiO2 content the rocks of Borovitsa,
Panichkovo, Murgen and Gradishte complexes are related to
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Fig. 1. Map of magmatic complexes in the Northeastern Rhodope Depression

the group of acidic rocks — dacites, rhyodacites, and rhyolites.
The rocks of Tri Mogili complex fall in the groups of both
medium acidic and acidic rocks — basaltic andesites, andesite,
dacites, and rhyodacites.

The specified magmatic complexes are characterized with
similar values of the contents of the principle oxides. Only Tri
Mogili complex differs with higher Na2O contents (Fig. 2),
which results in low values of the K20/Na20O ratio. Tri Mogili
and Gradishte complexes display also higher values for thje
MnO content.

On the K20/SiO2 diagram (Fig. 3) the analyses for the
majority of the acidic varieties fall in the field of the shoshonite
series (trachydacites, trachyrhyodacites, and trachyrhyolites).
A significant number of analyses occupy the field of the high-
potassium subalkaline series (high-potassium quartztrachytes,
trachyrhyodacites, and trachyrhyolites) and only single
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samples are in the field of the high-potassium calcalkaline
series (high-potassium dacites, rhyodacites, rhyolites). The
medium acidic varieties of Tri Mogili complex fall predominantly
in the field of the high-potassium subalkaline series (high-
potassium trachyandesites and trachites) and partially in the
field of the shoshonite series (shoshonites and latites).

The rocks under study are characterized also by an
increased total alkalinity. The majority of the rocks plotted on
the diagram (Na20+K20)/SiO2 occupy the field of the trachyte
varieties (Fig. 4). The rocks of Tri Mogili complex are
characterized also by relatively highest alkalinity.

Discussion

The rocks of Borovitsa, Panichkovo, Murgen, and
Gradishte complexes are characterized with similar regularities
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Table 1

Representative analyses of samples from the Cham Dere group

No | Si0z | Tioz| A:Os | Fe:05 | FeO | Feot| Mn0 | cao | Mg | 0 | Na0. | P.0s| co s [mo- Lol [mot | 5

Try mogily complex

136

65,99

0,50

15,30

2,62

0,37

2,75

0,10

2,37

1,11

6,05| 3,30] 017 0,02/10,30/0,98| 0,00] 99,18

514

53,80

1,02

14,81

6,84

1,72

7,94

0,12

5,87

4,37

4,241 2,28| 0,99 1,701 2,00]2,22| 0,00 | 101,98

17a

54,97

0,88

14,80

0,41

3,13

3,50

0,12

6,96

3,88

4,88| 2,45|0,25/1,00{0,07{ 069|184 0,00] 96,33

10

59,33

0,64

16,92

2,93

1,58

4,25

0,10

3,24

1,56

572| 3,06| 037]1,76]0,01]0,82 1,72 99,76

1009

62,94

0,42

16,43

2,67

0,75

3,18

0,10

2,69

1,35

537] 3,31 0,21]0,35]0,01| 1,04 2,05| 99,69

56

62,20

0,45

16,50

2,63

0,86

3,25

0,08

3,09

1,43

596| 4,05|0,29/045]0,01]1,01][1,05] 0,71] 100,77

744

59,49

0,63

13,69

5,85

0,12

525

4,04

542| 3,68| 0,27 1,371 0,00 99,81

85

63,86

0,42

15,97

2,44

0,78

3,00

0,10

2,74

0,77

528| 3,44|0,23|1,17]0,01] 0,92 1,53 | 99,66

1416

66,23

0,37

15,57

1,91

1,11

2,85

0,10

2,46

1,10

488| 3,44]|0,14/0,750,01|0,75 1,18 ] 100,00

10a

72,80

0,42

13,60

1,84

0,43

2,10

0,07

0,56

0,81

4,58| 3,50] 0,10 0,77]1,60] 0,00] 101,08

71

72,21

0,21

13,32

1,43

0,02

0,86

0,50

6,04 3,64] 0,05 1,20] 0,00 99,48

473

54,87

0,69

15,00

4,81

2,73

7,1

0,13

6,52

3,48

4,01] 2,70] 0,65/2,70| 0,13/ 0,10 1,59 | 100,11

43

55,20

0,84

16,70

3,66

3,20

6,53

0,11

6,46

3,56

500| 2,37]0,79]0,32]0,02| 0,49 1,23] 99,95

1694

53,89

0,77

13,98

6,05

1,38

6,89

0,16

6,58

2,95

6,40 2,70] 0,87]1,80]0,02| 0,30 1,98 99,83

Gradis

hte complex

409

74,50

0,18

12,82

1,29

0,12

1,29

0,04

1,13

0,31

509| 3,31]0,10]0,22]0,01]0,10{0,80| 0,59 | 100,61

423

71,80

0,23

13,30

1,69

0,44

1,98

0,06

1,66

0,62

537| 3,18]0,14]0,02| 0,21 0,21 1,181 100,11

1014

69,96

0,21

14,90

1,43

0,25

1,55

0,03

1,89

0,52

537| 2,28| 0,13]0,09]0,01]0,85]1,87| 0,50 100,29

47

68,36

0,49

13,50

3,86

0,09

3,07

1,28

575| 2,73| 0,24 0,98] 0,00| 100,35

48

71,32

0,39

12,75

2,63

0,09

1,93

1,26

582| 2,56] 0,18 1,341 0,00 | 100,27

1025

72,50

0,33

13,14

2,28

0,06

2,18

0,50

5,32| 3,52| 0,20 0,66 0,00| 100,69

Murga com

lex

513

74,38

0,16

13,26

1,37

0,14

1,39

0,02

0,75

0,47

5,00] 2,53| 0,05]0,04]0,01]0,65]0,93| 0,96| 100,72

522

66,90

0,18

14,20

1,22

0,18

1,29

0,08

2,24

0,82

3,96] 0,52| 0,01 0,01]4,50 490| 99,72

69

66,16

0,30

16,83

1,61

0,68

2,15

0,06

2,12

0,55

577| 3,311 012]0,50|0,01|0,26 1,55| 99,83

84

64,21

0,33

15,50

2,39

0,25

2,42

0,08

2,85

0,85

577| 2,61]0,16]1,40]0,01]1,84]2,82| 0,00] 101,07

Panichkovo complex

1917

72,96

0,16

12,95

1,46

0,06

1,22

0,50

5,73| 1,48] 0,05 3,00 0,00 99,57

1919

76,55

0,16

11,66

1,20

0,04

0,85

0,50

6,40 1,60] 0,02 1,181 0,00 | 100,16

1809

75,30

0,20

13,88

0,50

0,01

0,60

0,50

5,89| 2,50] 0,03 0,88 0,00| 100,29

1042

66,00

0,43

16,26

2,00

1,04

2,86

0,06

2,17

0,84

6,15] 3,69| 0,20]0,09|0,15| 0,24 1,24 | 100,56

181

74,23

0,28

12,25

1,78

0,04

1,20

5,16] 3,36] 0,06 0,49] 0,00| 100,15

183

76,84

0,27

10,80

1,78

0,02

1,05

0,50

4,30| 3,40] 0,10 0,88] 0,00 99,94

192A

73,16

0,30

12,93

2,10

0,02

1,16

0,50

566| 3,44] 0,05 0,74] 0,00| 100,06

529

74,93

0,11

13,75

0,90

0,07

0,89

0,01

0,54

0,31

5,00] 2,37| 0,01 0,01]0,28 1,60 99,89

1006

75,94

0,18

11,31

0,97

0,06

0,32

1,97

4,74| 3,43| 0,01 0,57] 0,00 99,50

Borovi

tza complex

334

68,90

0,33

13,59

2,42

0,80

3,00

0,05

2,56

1,10

5,57| 2,53]0,32]0,02]0,01]0,30 1,30 99,80

407

76,70

0,15

11,20

0,55

0,28

0,78

0,02

0,70

0,32

8,32| 0,52| 0,08]0,02|0,01]0,10 0,93 99,90

523

66,00

0,39

16,30

1,97

0,33

2,12

0,02

2,60

0,94

6,86 3,18| 0,28]0,04]0,02| 0,38 0,60] 99,91

525

63,85

0,37

14,86

3,10

0,40

3,22

0,05

2,97

1,50

457] 1,40| 0,22 0,02|243|0,00| 410 99,84

526

64,24

0,33

15,39

2,58

0,68

3,03

0,05

2,61

1,59

447] 2,61] 0,20 0,01/1,680,00] 3,20 99,64

in the distribution of the major oxides. This supports the idea
about common source (magma chamber) of the initial magma.
The trends of distribution on the K20/SiO2 dispose mainly in
the field of the shoshonite series.
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Tri Mogili complex is characterized with higher values for
potassium and even more higher ones for sodium. In the case
of the more basic varieties the distribution trend of potassium
on the diagram falls in the field of the high-potassium
subalkaline series. This complex is characterized with highest



total alkalinity in comparison with the rest dyke complexes and
all volcanic magmatic complexes from the late extensional
stage of Eastern Rhodopes (Georgiev, Milovanov, 2003, 2004;
leoprues, MunosaHos, 2005).
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