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If Koxyxapoe, E. Bacu11ee, E. Ko:JICyxapoea - Jiumo
cmpamuzparjJu'leCKue oco6eHHocmu opooeuKcKou cuc
meMbl Ha meppumopuu 20pbl Jlo3eHCKOU. Oo COCTaBy, 
CTpOeHHIO H BJaHMOOTHOWeHHliM C llO,llCTHJlaiOlUHM ,llHa-
6aJOBO-<f>HJ1JlHTOH,llHbiM KOMnJJeKCOM (.[(<l>K) Op,llOBHKC
KHe nopO,llbl rOpbl JloJeHCKOH OTJlH'iaiOTCll B HeKOTOpOH 
CTeneHH OT COOTBeTCTBYIOlUHX nOpO.ll B ropax 3ana,llHO
ro oaJIKaHa. B CBli3H C 3THM OHH Bbl,lleJJeHbl B OT,lleJJbHYIO 
JJHTOCTpaTHrpa<f>H'!ecKyiO e.nHHH~Y - KpywoBHUCKYIO 
CBHTy. CHHJy ssepx ee pa3pe3 npe.ncTasneH \feTblpbMll 
\fJJeHaMH. Cyxora6peHCKHH 'IJJeH cnolKeH MeTaKOHrno
MepaTaMH H MeTanCaMHTaMH, CO,lleplKalUHMH 06JJOMKH 
JeJJeHhiX CJlaHUeB, MeTaMop<f>HJOBaHHhiX Ty<f>OB H KBap
UHTOB .[(<J>K. l.JyKHHCKHH \fJleH npe,llCTaBJJeH cepo-JeJJe
HblMH <f>HJJJlHTH3HpOBaHHhiMH anespOJJHTaMH. l.JyqypaJJ
qaJJKHH \fJleH CJlOlKeH npeHMylUeCTBeHHO KpaCHhiMH 
<f>HJJJlHTH3HpOBaHHbiMH anespOJJHTaMH C npOCJJOHKaMH 
lKeJJThiX H cseTJJOKpacHhiX MeTancaMHTOB, a KHTKeHCKHH 
\fJJeH npe.ncTasneH cepo-JeneHhiMH <f>HJJJJRTHJHposaH
HhiMH aJJeBpOJIHTaMH C npOCJlOHKaMH cepo-qepHhiX .llO 
qepHhiX aprHJJJlHTOB. H aJJeBpOJJHTOB. 

Bee nopO.llhl KpywoBHUCKOH CBHThl HCnhiTaJJH cna6biH 
MeTaMop<f>HJM JeneHocnaHuesoii <f>auuu. Ero CTeneHh 
ocna6esaeT CHHJY ssepx no paJpeJy. 

Bhi.lleJJeHHall JJHTOCTpaTHrpa<f>H'!ecKall nocne.nosa
TeJlbHOCTb KpyWOBHUCKOH CBHTbl, COCTaB ee nopo.n H HX 
CTpyKTypHhle H TeKCTypHhle OC06eHHOCTH yKa3hiBaiOT Ha 
OTJlOlKeHHe B ycJJOBHliX rny60KOrO MOpll. rpy60KJJaCTH
\feCKHe nopO,llhl OCHOBaHHll CBHTbl (Cyxora6peHCKHH 
\fJleH) HaKOllHJlHCh B 6onee MeJJKOBO,llHhiX WeJJh<f>OBhiX 
lfaCTliX 6acceiiHa. 

Abstract. In the Lozen Mountain the rocks of the Ordovi
cian System differ from the Ordovician rocks in the west
ern Balkan Mts. in their composition, structure and rela
tionship to the underlying diabase-phyllitoid complex. In 
the present paper they are described as a formal 
lithostratigraphic unit named Kroushovitsa Formation, 
which comprises four members. In ascending order these 
members are: Souba Gabra Member comprising meta
conglomerates, meta-psammites with fragments of green 
schists, meta -tuffs and quartzites of the diabase
phyllitoid complex; Choukite Member built of gray
greenish phyllitized siltstones; Chouchouralchal Mem
ber comprising red phyllitized siltstones intercalated with 
yellow to light red meta-psammites, and Kitka Member 
represented by gray-greenish phyllitized siltstones inter
calated with lamina of dark-gray to black argillites and 
siltstones. 

All rock varieties in the Kroushovitsa Formation have 
been subjected to week metamorphic alteration in 
greenschist facies that progressively attenuates from the 
lower to the upper levels of the section. 

The rock composition, structure and texture of the 
sequence in the Kroushovitsa Formation indicate for pre
dominantly deep-sea sedimentation. In the lower part of 
the formation coarse clastic rocks indicate a shallow
water shelf environment. 

Kozhoukharov, D., Vasilev, E., Kozhoukharova, E. 2003. Lithostratigraphy of the Ordovician 
System in the Lozen Mountain. - Geologica Bale., 33, 3-4; p. 3-14. 
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Introduction 

All previous researchers have mentioned the 
existence of rocks from the Ordovician System 

in the Lozen Mountain. Dimitrov (1937) first 
described them as "phyllitoid semi-crystalline 
schists". He included them in his "diabase
phyllitoid formation" of Paleozoic age. Later, 

3 



Yordanov (Hop~aHOB, 1966) described these 
rocks as "phyllitoid formation - Ordovician". 
He considered them different from the "dia
base-phyllitoid formation" because of their 
position in the section and metamorphic 
grade. 

Mapping projects in scale 1:25 000, 1:50 000 
and 1: 1 00 000 have been undertaken in the 
area (CJiaBOB et al., 1972; CTOSIHOB et al., 
1979; EoSI~)I(HeB et al., 1980). The results of the 
mapping have been summarized in the geo
logical map of Bulgaria in scale 1:100 000 -
sheet Ihtiman (l1JIHes, Kau.Kos, 1990) and in 
the accompanying explanatory notes (Kau.Kos, 
J1JIHeB, 1993). 

In 2002, during studies in the Lozen Moun
tain we found that the Ordovician System is 
different in composition and structure from 
the known Ordovician formations in the west
ern Balkan (RHeB, 1995). 

The dissimilarities justified a geological 
mapping in scale 1:5000 the results of which 
are summarized in the present paper. The au
thors participated with equal share of work 
during the field investigations and the writing 
of the paper. 

Lithostratigraphy 

In the last compilation on the geology of the 
Lozen Mountain (11JIHeB, Kau.KoB, 1993) the 
rocks of the Ordovician System have been de
scribed as an informal lithostratigraphic unit 
under the name "Unit of the phyllitoid schists 
and phyllites", overlying by normal deposi
tional contact the rocks of the diabase
phyllitoid complex. However, the rocks have 
not been lithostratigraphically dismembered 
and data about their thickness, distribution 
and stratigraphic position have not been sup
plied. 

During our work new rock successions have 
been found and regionally traced in the area 
occupied by the above-mentioned unit. This 
justified the elevation of the unit in rank of 
formation with formal name K.roushovitsa 
Formation in accordance with the Strati
graphic code of Bulgaria (HHKOJIOB, Cany
HOB, 2002). 

Kroushovitsa Formation 
(KpyWOBHWKa CBHTa -
new formation) 

The rocks of the Kroushovitsa Formation are 
found in the eastern parts of the Lozen Moun-

4 

tain (Fig. 1 ). To the east of the valley of the river 
Gabra they can be traced in the area of 
Vakarelski Rid. The tectonic setting is complex 
but in spite of it the strata of the formation can 
be clearly distinguished and laterally traced 
throughout the area. 

The formation is named after the village 
Kroushovitsa, where is the type section located 
8 km southeast of Novi Han - Sofia district. It 
comprises gray to green conglomerates (the 
clasts are mainly of quartz with some frag
ments of migmatized gneisses, pegmatites, 
dark gray quartzites, phyllitic schists and 
green rocks of the diabase-phyllitoid complex. 
It contains also gray-greenish to dark green 
polymictic psammsites and gray-greenish phy
llitized siltstones and argillites with intercala
tions of monomictic psammites and red to vio
let siltstones and argillites with some lamina of 
quartz psammites or quarzites. In the profile of 
the formation these rock varieties occupy spe
cific stratigraphic position. They are separable 
in mapable rock bodies. · 

In its type locality the Kroushovitsa Forma
tion has transgressive discordant contact with 
the underlying diabase-phyllitoid complex. 
The basal conglomerate in the lower part of 
the formation covers different stratigraphic 
levels of diabase-phyllitoid complex and con
tain clasts eroded from it. 

In the valley of the river Gabra the formation 
is covered with normal stratigraphic contact 
by Upper Caboniferous conglomerates of the 
Baynevitsa Formation. 

In the other exposures the uppermost part of 
the formation is separated from the rocks of the 
Chervenigrad and Gabra Formations by steep 
faults. 
Type section. The holostratotype is located 4 
km to the south of the village Novi Han. It is 
exposed in the channel of the brook 
Chouchouralchal to the southwest of the 
spring Chouchoura and continues south till 
the height Choukite. 

Four members have been distinguished in 
the type area of the Kroushovitsa Formation. 
They can be laterally traced as mapable 
lithological varieties. In ascending order they 
are: Souha Gabra, Choukite, Chouchoural
chal and Kitka Members. They have been al
located type sections and in the present pa
per they are introduced formally. 

The holotype sections of the members are 
parts of the general stratotype of the 
Kroushovitsa Formation. Hereafter they are 
represented according to their position in the 
general section of the formation (Figs. 1, 2, 3). 



0 500 1000 m 

Fig. l. Geological map of the area of K.roushovitsa Formation in the Lozen Mountain. l - Technological deposits; 
Neogene: 2 - Unit of the breccia-conglomerates; Upper Cretaceous: 3 - Granodiorites, syenodiorites etc.; Lower 
Triassic: 4 - Lozen Formation; Permian: 5 - Tarnava Formation; Carboniferous - Permian: 6 - Gabra Formation; 
Upper Carboniferous: 7 - Chervenigrad and Baynevitsa Formations; Ordovician: 8 - K.roushovitsa Formation; 9 -
Precambrian- Cambrian (?): Diabase-phyllitoid complex; l 0 - Faults; II - Studied sections 

Souba Gabra Member 
(Cyxora6peHCKH lfJieH -
new member) 
First formal introduction 

It is named after the river Souba Gabra. Its 
holostratotype and most representative expo
sures are located in the northern slope of the 
river valley. 
Historical notes. The rock varieties comprising 
the member have not been described so far and 
have not been recognized as separate lithostra
tigraphic unit. 
Composition. The Souba Gabra Member com
prises dark green pebble conglomerates tran
sitional to gritstones, gray to green polymictic 

psammites and alternation of fine to medium 
grained sandy siltstones with lamina of phylli
tized siltstones in its upper parts. 

These rock varieties are found only in the 
northern slope of the valley of the river Souba 
Gabra where the lower boundary of the mem
ber is exposed. 
Holostratotype (Fig. 2). It comprises bed pack
ets from 1 to 4 from the type section of the for
mation, which can be followed 160 m from the 
height 953 on the northern slope of the river 
valley. 
Cover. The Souba Gabra Member has a 
sharp lithological transition with the first 
packet of the Choukite Member (packet 5 
from the general section of the formation), 
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Fig. 2. Type section and reference section. The legend for the lithological varieties is the same as on the geological map (Fig. 3) 



comprising gray-greenish phyllitized silt
stones. 

Section Thickness 
description: in meters 
4. Gray-greenish polymictic psammites with 

thin to medium thickness of the beds and 
fuzzy layering or massive texture ...... 15,00 

3. Alternation of fine to medium-grained san
dy siltstones and thin layers of phyllitized 
siltstones .......................... 10,00 

2. Gray-greenish to dark green polymictic psa
mmites with fuzzy layering or massive tex-
ture ............................. 4,00 

I . Dark-green conglomerates and grits with 
maximal size of the fragments 0,10-0,12 
m, comprising quartz, precambrian mi
gmatized gneisses, pegmatites, phyllitic 
schists, green rocks and dark gray to 
black quartzites of the diabase-phyllitoid 
complex ............................ 6,00 

Total thickness of the Souha Gabra Mem-
ber. ............... . ........... 35,00 

Basement. Diabase-phyllitoid complex 
green schists and green metatufTs and tuffites. 
The boundary is transgressive and discordant. 
The conglomerates of the Souba Gabra Mem
ber cover different stratigraphic levels of the 
diabase-phyllitoid complex. 

Choukite Member 
(qyKHHCKH 'iJieH - new member) 
First formal introduction 

The member is named after the locality Chou
kite where its most representative exposures are 
located. 
Historical notes. So far the rocks comprising 
the member have not been introduced as a par
ticular lithostratigraphic unit and have not 
been examined in the descriptions of the Or
dovician System. 
Composition. The Choukite Member is com
posed of gray-greenish phyllitized siltstones 
marked by thin alternation of darker and 
lighter layers with some red and gray-greenish 
phyllitized siltstones appearing in the upper 
part of the section. 
Holostratotype (Fig. 2). It comprises packets 
from 5 to 8 from the type section of the 
Kroushovitsa Formation. Along the strike of 
packet 4 the type section is displaced 450 m to 
the west. It can be traced near the entrance of 
the repository for radioactive wastes (RRW) 
across the hill with elevation 930,4 and contin
ues in the northern slope of the valley of the 
river Souba Gabra until packet 4 is reached. 
Cover. The Choukite Member is covered by 

packet 9 of the Chouchouralchal Member, 
comprising only exposures of red phyllitized 
siltstones. 

Section Thickness 
description: in meters 
8. Alternation of gray-greenish and red phy

llitized siltstones. The gray-greenish phylli-
tized siltstones predominate .......... 60,00 

7. Gray-greenish thin-bedded phyllitized silt-
stones . ............................ 25,00 

6. Dyke-like, sub-parallel to the layering body 
of syenite porphyry .................. 35,00 

5. Gray-greenish thin-bedded phyllitized silt-
stones ............................. 20,00 

Total thickness of the Choukite Member .. 140,00 

Sole. Packet 5 of the Souba Gabra Member
gray-greenish psammites. 

Chouchouralchal Member 
(lJ.yqypaJitiaJICKH tiJieH -
new member) 
First formal introduction 

It is named after the valley Chouchourski Al
chal along which the type section can be tra
ced. 
Historical notes. The rocks comprising the 
member have not been introduced in a parti
cular lithostraticgraphic unit. They have not 
been recognized as rock variety in spite of their 
characteristic black color. 
Composition. The Chouchouralchal Member 
comprises reddish phyllitized siltstones with 
hues of yellow, brick red or violet red. In its 
upper parts intercalations of yellow to light 
red meta-psammites appear. Above them fol
low gray-greenish phyllitized siltsones. 
Holostratotype (Fig. 2). It comprises packets 
from 9 to 12 from the type section of the 
Kroushovitsa Formation. The profile begins 
250 m to the west of the peak Kitka and can be 
traced to southeast along the valley Chou
chourski Alchal till the spring Chouchoura. 
From there, it continues along a logging road 
to south-southeast until it reaches the RRW, 
where it is covered by packet 8 of the Choukite 
Member. 
Cover. The rocks of Chouchou.ralchal Mem
ber are covered by the packet 13 of the Kitka 
Member comprising gray-greenish phyllitized 
siltstones. 

Section Thickness 
description in meters 
12. Alternation of gray-greenish and red phy

llitized siltstones and argillites. The first 
predominate. . . . . . . . . . . . . . . . . . . . 80,00 
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PLATE I 

Field outcrop of the Souha Gabra Member 350 m SW of the peak Choukite 
1 -green schists and green rocks of the diabase-phyllitoid complex; 2 - gray-blak quartzite; 3 -gray-whitish quartz
ite; 4 - quartz; 5 - pegmatite 

PLATE II 

Field outcrop of the Souha Gabra Member 350 m SW of the peak Choukite 
1 - green schists and green rocks of the diabase-phyllitoid complex; 2 - two-mica migmatized gneiss (Precambrian); 
3 - gray-whitish quartzite; 4 - quartz; 5 - pegmatite 

11. Red phyllitized siltstones with shades of ye
llow, brick red and violet red ones .. .. 55,00 

10. Irregular alteration of red phyllitized silt
stones and yellow or light-red meta-psa-
mmites . . ..... . .................. 65,00 

9. Thin-bedded red phyllitized siltstones with 
shades of yellow, brick-red and violet red 
ones ............ . ............. . .. 450,00 

Total thickness of Chouchouralchal Mem-
ber. . ... .. .. . . .. ..... . .. . . . .. . ... 650,00 

Sole. It has normal depositional contact with 
rocks of packet 8 of Choukite member. 

Kitka Member 
(KHTKeHCKH qJieH -

new member) 
First formal introduction 

It is named after the peak Kitka, where west of 
the peak the type section can be traced. 
Historical notes. So far the rocks comprising 
the member have not been introduced as a par
ticular lithostratigraphic unit and its rocks 
were described in the Ordovician System. 
Composition. The Kitka Member is built of gray
greenish thin-bedded phyllitized siltstones, 
which on some levels alternate with gray-black 
argillites and gray-black phyllitized siltstones 
enriched in forganic matter. 
Holostratotype (Fig. 2). It comprised packets 
from 13 to 24 from the type section of the 
Kroushovitsa Formation. The profile begins 
from the locality Nova Livada and can be 
traced to southwest along the valley 
Chouchourski Alchal until the packet 12 of 
Chouchouralchal Member 
Cover. Normal cover is lacking. The rocks of 
the Kitka Member are separated from the 
Gabra Formation (Carboniferous-Upper Per
mian) by a steep (dip 70-80°) fault with normal 
and strike-slip displacement. 

Section Thickness 
description in meters 
24. Gray-greenish, thin bedded, phyllitized sil-

tstones .... .. ...... .. ..... . .. . .. .. 125,00 
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23. Unexposed area covered by fragments of 
packet 22 ............ . ....... .. ... 25,00 

22. Alternation of gray-greenish, phyllitized 
siltstones and dark argillitic intercalations 
containing spots and micro-layering of or-
ganic matter. ... ... ........ . . . . .. .. 28,00 

21. Unexposed area with fragments of packet 
20 ... . ................ . .. . ..... 15,00 

20. Finely layered, gray-greenish, phyllitized 
siltstones . ....... .. .... .. . . .... . .. 85,00 

19. Unexposed area with fragments of packet 
18 . . ...... . ..... ; .... . .. .... ... 22,00 

18. Alternation of gray-greenish phyllitized 
siltstones with dark argillitic layers, con
taining micro-layers of black organic mat-
ter ........ . ..... . .... . ... .. ... . 45,00 

17. Unexposed area with fragments of packet 
16 .. ... .... .. . ... . ... ... . ... . . . 15,00 

16. Gray-greenish thin-bedded phyllitized silt-
stones ... .. .. . . . .. . ..... . ... . ... . 80,00 

15. Unexposed area with rock fragments from 
packet 14 ...... ... .... . .. ... . . ... .l 0.0 

14. Alternation of gray-greenish phyllitized 
siltstones and dark argillitic intercalations 
with seams of black organic matter. .. 75.00 

13. Thin bedded, gray-greenish phyllitized silt-
stones ... . . . ..... .......... .. . . . 45,00 

Total thickness . .... . .... . ... . .. . .. 570,00 

Sole. The member is underlain by the packet 14 
of the Chouchouralchal Member. 

Reference section (parastratotype) 

For the full lithostratigraphic characteristic of 
the.Kroushovitsa Formation one reference sec
tion (parastratotype) has been studied in its 
type locality (Figs. 1, 2). The parastratotype is 
located to the east of the type section. It is 
traced in the valley of a right tributary of the 
river Turnavska. From there it goes to south
southwest and to the east of the peak Prekata 
Mogila near the spring Haidushko K.ladenche 
and continues to southwest through the hill 
Choukite, where it -finishes 80 m south of height 
954,5. In this section four members are clearly 
recognized: Souha Gabra, Choukite, Chou-



PLATE I 

D. Kozhoukharov, E. Vasilev, E. Kozhoukharova 
Lithostratigraphy of the Ordovician System ... , GB, 33. 3-4, 2003 



PLATE II 



chouralchal and Kitka members. The thick
ness and distribution of the packets compris
ing these members supplement the informa
tion about the composition of the Kroushovitsa 
Formation in the type area. 

Souha Gabra Member 

It comprises packets from I to 6 from the ref
erence section of the Kroushouvitsa Forma
tion. It can be traced to the south of height 
954,5 on the northern slope of the valley of the 
river Souha Gabra. 
Cover. It is covered by sharp lithological tran
sition by the first packet of the Choukite Mem
ber (packet 7 of the reference section). 

Section Thickness 
description in meters 
6. Dark green, polymictic meta-psammites 

with fuzzy layering transitional to massive 
texture .... . .............. .. ........ 8,00 

5. Gray-greenish phyllitized siltstones thinly 
laminated .. ...... ... ...... .. .... 13,00 

4. Gray-greenish to dark green polymictic me
ta-psammites with fuzzy layering transitio-
nal to grits .. .. . . ................. 15,00 

3. Alternation of gray-greenish phyllitized silt
stones with beds of dark green medium to 
coarse grained metapsammites reaching 1m 
in thickness ...................... 25,00 

2. Dark-green polymictic meta-psammites with 
fuzzy to massive layering transitional to 
lens-like bodies of grits ........ ... .. 13,00 

1. Dark green pebble conglomerates (7-8 em) 
with fragments of quartz, migmatized Pre
cambrian gneisses, pegmatites, phyllitized 
siltstones, green rocks and dark gray and 
black quartzites of diabase-phyllitoid com-
plex .. . ........ ..... ... .......... 5,00 

Total thickness. . . . . . . . . . . . . . . . . . . . . 69,00 

Sole. Diabase-phyllitoid complex comprising 
phyllitic schists and green rocks - meta-tuffs 
and meta-tuffites. The boundary with the sole 
is transgressive and discordant. 

Choukite Member 

It comprises packets from 7 to 10 from the com
mon reference section of the formation. The 
member can be traced in the upper parts of the 
right tributary of the river Turnavska. The pro
file begins 200 m to the north of the geodetic 
height 867,5 and can be traced along the valley 
of the stream to southwest passing through the 
peak Choukite until height 954,5 is reached. 
Cover. Gray-greenish and red phyllitized silt
stones of the packet 11 of the Chouchou-

2 Geologica Balcanica, 3-4/2003 

ralchal Member cover the rocks of the Chou
kite Member. 

Section Thickness 
description in meters 
I 0. Irregular alternation of gray-greenish and 

red phyllitized siltstones. 
The first predominate . .... . .. _ .. . . 250,00 

9. Thin-bedded gray-greenish phyllitized silt-
stones . .......... _ . ............... 85,00 

8. Bedding parallel, dyke-like body of sienite-
porphyry ....................... 45,00 

7. Thin bedded gray-greenish phyllitized silt-
stones ............................ 25,00 

Total thickness ....................... 405,00 

Sole. Packet 6 of the Choukite Member. 

Chouchouralchal Member 

It comprises packets from 11 to 20 of the com
mon reference section. The member is exposed 
in the valley of the right-hand tributary of the 
river Turnavska. It begins 150 m to the north
west of the height 834,1 and continues to 
southwest along the stream until it reaches 
packet 1 0 of the Chou kite Member. 
Cover. The rocks of the Chouchouralchal 
Member are covered by packet 21 of the Kitka 
Member comprising gray-greenish phyllitized 
siltstones. 

Section Thickness 
description in meters 
20. Alternation of gray-greenish and red phy

llitized siltstones and argillites. 
The red phyllitized siltstones predomina-
te ................................ . 65,00 

19. Red phyllitized siltstones with nuances of 
yellow, brick red and violet red ...... 40,00 

18. Thick-bedded medium to coarse-grained 
quartz meta-psammites with gray-yel
low, light-pink and pink-reddish colora-
tion ................................ 9,00 

17. Red phyllitized siltstones with shades of 
yellow, brick red and violet red ...... 35,00 

16. Thick-bedded, red, quartzitic meta-psa
mmites with nuances of gray-yellow, brick 
red and violet red ................. 15,00 

15. Thin-bedded, red phyllitized siltstones 20,00 
14. Light-yellow, thick bedded, quartzitic me-

ta-psammites ...................... 8,00 
13. Red phyllitized siltstones . ... .. . .... 15,00 
12. Gray-yellow to light-pink, quartzitic meta-

psammites ......................... 5,00 
11. Thin-bedded, red phyllitized siltstones with 

nuances of yellow, brick red or violet 
red ............................. 380,00 

Total thickness of Chouchouralchal Member 
in this section ..................... 592,00 
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Sole. It has normal depositional contact with 
the packet 1 0 of the Choukite Member. 

Kitka member 

It comprises packets from 21 to 31 of the com
mon reference section. The member can be 
traced along the valley of a right-hand tribu
tary of the river Turnavska. The profile begins 
from height 739,0 and continues along the 
stream till height 726,3 and the locality Surbi
no Livade until it reaches packet 20 of the 
Chouchoural Member. 
Cover. Normal cover is missing. The rocks of 
the Kitka Member are separated from the 
Gabra Formation of Carboniferous-Permian 
age by a steep fault with normal and strike-slip 
displacement. 
Section Thickness 
description in meters 
31. Gray-greenish thinly layered phyllitized 

siltstones with alternating darker and li-
ghter layers .................... 150,00 

30. Unexposed area containing fragments of 
packet 29 ....................... 25,00 

29. Thinly layered gray-greenish phyllitized 
siltstones .................. . ..... 40,00 

28. Alternation of thinly bedded gray-greenish 
phyllitized siltstones and darker argillitic 
layers containing microlayers of black or-
ganic matter. ........... .. ........ 45,00 

27. Unexposed area containing fragments of 
packet 26 .. .............. . ...... 20,00 

26. Thinly layered gray-greenish phyllitized 
siltstones ....................... 50,00 

25. Unexposed area with fragments of packet 
24 ........ .. . . ............ . .... . .. 35,00 

24. Alternation of gray-greenish phyllitized 
siltstones and darker argillitic layers con
taining micro-layers of black organic mat-
ter. .... .. .... .. ...... .. ...... . .. 115,00 

23. Thinly layered gray-greenish phyllitized 
siltstones .................... . ... . 35,00 

22. Unexposed area with fragments of packet 
21 .. . ....... . ..................... 15,00 

21. Finely layered gray-greenish phyllitized 
siltstones ........... .. ........... 40,00 

Total thickness ...... . ............... 570,00 

Sole. Normal transition with the packet 20 of 
the Chouchouralchal Member is exposed. 

Petrographic description of the rocks 
of the Kroushovitsa Formation 

The main rock varieties of the formation are 
conglomerates, meta -psammites, phyllitized 
siltstones and argillites (Fig. 2, 3). 

10 

Conglomerates. They form a packet 4-6 m thick 
in the base of the Souha Gabra Member. They 
are composed of small fragments with average 
size 1-2 em, rarely 10-12 em. The fragments 
are well rounded, spherical or elongated, and 
the sorting is poor. 

The rocks are variegated in color, gray
greenish or dark green. Locally, for example 
on the left riverside of the river Gabra to the 
south of the peak Choukite the rocks are tec
tonically reworked. In the tectonized areas the 
fragments are flattened and the matrix is finely 
foliated. 

Compositionally the conglomerates are 
monogenetic. The quartz fragments predomi
nate but also fragments of Precambrian gnei
sses, pegmatites, also phyllites, green rocks 
and quartzites of diabase-phyllitoid complex 
are present. The matrix is of basal type, sandy 
to pelitic with dark gray or olive green color. It 
is composed of quartz and recrystallized 
pelitic material. The quartz grains occupy 
around 50% of the volume of the matrix. They 
are 0,15-3 mm in size, isometric, oval or elon
gated, frequently fractured with wavy of mo
saic extinction. The pelitic part has been re
crystallized to chlorite and sericite. The partial 
systematic orientation of these minerals indi
cates incipient foliation . In the tectonically re
worked conglomerates undulating shear zones 
are observed filled with fine mica and limonitic 
ochres. 
Meta-psammites. They are building rocks 
mainly for the Souha Gabra Member. Several 
packets of meta-psammites have been found in 
the upper parts of the Chouchouralchal Mem
ber well exposed in the locality Prekata 
Mogila. Single fine intercalations transitional 
to phyllitized siltstones have been found in the 
Choukite Member. 

The meta-psammites of the Souha Gabra 
Member are thin-to medium-bedded with 
fuzzy layering or massive texture and color 
varying between gray-greenish and dark green. 

Compositionally they are mainly weakly 
metamorphosed arkosic wackes, some of them 
transitional to quartz wackes. The meta-arko
sic wackes are composed of around 65-70% 
clastic material and 30-35% matrix. The clas
tic component comprises unsorted or poorly 
sorted grains rounded in variable degree with 
predominance of the angular ones. Their 
shape is variable - irregular isometric or elon
gated. Some of the grains have been fractured 
in result of a tectonic action. The size of the 
grains varies widely between 0, l and 2 mm, 
however, in the lower horizons of the Souha 
Gabra Member coarse-grained psammites 



transitional to grits and conglomerates pre
dominate. 

In mineralogical sense the clastic grains are 
mainly of quartz 60-70%, plagioclase (oligo
clase), lesser amount of potassium feldspar, 
singular grains of ore mineral, epidote, tour
maline and titanite. 

The matrix is recrystallized in a fine-grained 
mass of quartz, chlorite, sericite, feldspars and 
singular grains of microcrystalline rutile with 
acicular habit. The metamorphic quartz fre
quently form bunches of elongated prismatic 
grains, sometimes together with feldspars, 
which bind like "bridges" broken terrigenous 
quartz grains. Regularly arranged chlorite and 
sericite form the metamorphic foliation and 
lepidogranoblastic structure of the matrix. 

The meta-psammites of the Choukite Mem
ber are finer grained seemingly massive or lay
ered with gray to gray-greenish color. Fre
quently, up to 1 em thick dark green phylli
tized siltstone intercalations appear between 
them. Compositionally, they are slightly meta
morphosed arkosic and quartz wackes and 
lithitic greywackes. Compared with the meta
psammites of Souha Gabra Member the meta
psammites of the Choukite Member they are 
more varied. Frequently, finer grained varieties 
are encountered with more pelitic matrix, at 
some places transitional to phyllitized silt
stones or coarser grained varieties poor in rna
trix transitional to arenites. The clastic compo
nent in this rocks vary between 30% and 75-
80% and the matrix between 25-30% and 70%. 
The clastic material comprises lithites and 
mono-mineral clasts - quartz, feldspars, ore 
minerals, epidote, amphibole with chloritic al
teration, tourmaline, zircon, etc. Generally, 
the components are unsorted and unevenly 
distributed in size or composition in different 
domains of the rock. The shape of the terrig
enous constituents is variable - isometric, 
elongated, kidney-like, rounded in different 
degree as angular clasts are found as well as 
well rounded. The sizes vary between 0,1 and 2 
mm. Some clasts reach 3 mm in size. 

The composition of the lithites is not diverse. 
They comprise fine-grained quartzites or de
formed quartz and quartz-feldspar aggregates 
resembling fragments of pegmatites, possibly 
extracted from the sole. The monomineral 
component is more varied: quartz in some beds 
reaching 90% of the terrigenous grains, feld
spar, tourmaline, ore mineral, epidote, amphi
bole with chloritic replacement, zircon, etc. In 
the upper levels of the Choukite Member layers 
of meta-psammites have been found with char
acteristic mineral composition of the clastic 

component. Mainly it is relatively coarse
grained epidote - 7-8%, ore mineral with he
matitic and limonitic alteration - 5-6%, am
phibole with chloritic alteration, rutile and 
chlorite rich matrix- 75-80%. These composi
tional particularities of the meta-psammites 
testify that the rocks of the diabase-phyllitoid 
complex have been eroded and re-deposited. 

The matrix of the meta -psammites of the 
Choukite Member generally is fine-grained, 
recrystallized, with visible metamorphic folia
tion and lepidogranoblastic structure. It com
prises quartz, sericite, chlorite, cryptocrystal
line ore minerals and microcrystalline acicu
lar rutile. The recrystallization of the matrix 
attacked and slightly corroded-the periphery 
of the terrigenous quartz grains. Micro-pris
matic quartz aggregates are also formed con
necting adjacent quartz grains. 

The meta-psammites of the Chouchoural
chal Member form several relatively thin layers 
interbedded with phyllitized siltstones. The 
meta-psamrnites are hard, massive rock with 
light yellowish, beige or pale pink coloration. 
On some places fault shear surfaces are seen 
colored by limonitic films. Compositionally, 
they are fine to medium grained sub-arkosic to 
quartz arenites. The clastic component occu
pies 87-90% of the volume and is represented by 
well-sorted uniformly sized (0,05-0,3 mm, 0,15 
at average), isometric, elongated, oval with me
dium sphericity grains. In the tectonized zones 
they are flattened into lensoid forms. The min
eral composition of the arenites comprises 
mainly quartz and 1-5% feldspars, epidote, zir
con, monazite, rutile and ore mineral. The ma
trix is scarce - 1-15% of the rock volume, of 
pore type. Many of the grains touch each other. 
The metamorphic minerals are quartz and 
sericite. Chlorite is practically missing or has 
been found in minimal amount. Because of the 
scarcity of the matrix, discernible metamorphic 
foliation has not been formed. 
Phyllitized siltstones. They form the bulk of the 
Choukite, Chouchouralchal and Kitka Mem
bers, where they alternate with meta-p·sa
mmites and isolated meta-argillitic intercala
tions. They are fine-grained, frequently thin
bedded but also thick-bedded compact variet
ies can be found. The surfaces of the layers are 
smooth or slightly ragged because of the cleav
age, soft with silky or dull luster depending on 
th~ amount of the metamorphic micas and the 
degree of weathering. The phyllitized silt
stones from different stratigraphic levels have 
specific color and composition. The main vari
eties are the gray-greenish and the red 
phyllitized siltstones. 
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Fig. 3. Detailed geological map of the Kroushovitsa Formation in the eastern part of the Lozen Mountain. I -Tech
nological deposits; Neogene: 2 - Unit of the breccia-conglomerates; Upper Cretaceous: 3 - Dyke-like bodies of 
granodiorites, sienodiorites etc.; Lower Triassic: 4 - Lozen Formation; Carboniferous-Permian; 5 - Gabra Forma
tion; Upper Carboniferous: 6 - Chervenigrad Formation; 7 - Baynevitsa Formation; Ordovician - Kroushovitsa 
Formation: 8 - Kitka Member - gray-greenish phyllitized siltstones with intercalations of dark gray argillites and 
siltstones; 9-11 - Chouchouralchal Member: 9 - Alternation of gray-greenish and red phyllitized siltstones and 
argillites with predominance of the red ones, I 0 - Alternation of red phyllitized siltstones and yellow to light red 
meta-psammites, II - Red phyllitized siltstones; 12, 13 - Choukite Member: 12 - Alternation of gray-greenish and 
red phyllitized siltstones, 13 -gray-green phyllitized siltstones; 14, 15 - Souha Gabra Member: 14 - Gray-greenish 
to dark gray polymictic meta-psammites; 15 - Dark-green pebble conglomerates and gritstones; Precambrian -
Cambrian (?); 16 - Diabase-phyllitoid complex; 17 - Bedding orientation; 18 - Faults; 19 - Reverse faults 
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In the Choukite and Kitka Members gray
greenish phyllitized siltstones predominate 
and only rare layers of red phyllitized siltstones 
have been found. They expose visible fine lay
ering. with lighter and darker layers and thick
ness of 0,5-3 em at average. Microscopically 
very fine layering (0,5-1 mm) can be observed 
due to compositional variations - the light 
layers are enriched in sericite, the dark green 
layers are rich in chlorite and the gray - in 
organic matter. In other cases, the micro
layering is result of relatively coarser-grained 
siltstones and fine argillitic intercalations. The 
last ones are generally darker and frequently 
enriched in graphitic organic matter. In some 
cases, in the Kitka Member fine (0,6-0,8 mm) 
bedding parallel quartz segregations have 
been developed. 

According to the size of the particles, vary
ing from 0,1 to 0,01 mm, the gray-greenish 
phyllitized siltstones can be classified into co
arse-grained, medium-grained and fine-grai
ned varieties, the last transitional to argillites. 
The medium and fine-grained phyllitized silt
stones predominate. 

In the composition of the gray-greenish 
phyllitized siltstones a number of relict terrig
enous grains participate, reaching 35-40% 
maximum 60% of the rock volume. Metamor
phic minerals have been developed in the ma
trix. The terrigenous component is quartz in 
variable amounts - 6 to 40%, plagioclase - 2 
to 12%, potassium feldspar- 1-5%, illite - 8-
20 % and variable amounts of ore mineral, 
tourmaline, zircon and graphitic organic mat
ter. In the weathered phyllitized siltstones 
smectite appears (1-2%). 

The quartz grains are isometric or elongated 
along the layering with regular and more 
rarely wavy extinction. The plagioclase is com
monly intensely sericitized oligoclase or ande
sine. The graphitic organic matter is unevenly 
distributed in layers and spots. The largest idi
omorphic flakes reach 0,02 mm in size. The 
metamorphic minerals are: chlorite - I 5-
20 %, sericite- 15-30%, stilpnomelane (?), elo
ngated along the foliation, quartz grains and 
fresh looking feldspars. In minor amounts are 
found recrystallized ore mineral, graphite and 
rutile, frequently concentrated in subparallel 
layers emphasizing the foliation and the 
granolepidoblastic structure. As a result of the 
recrystallization the ore minerals form glome
roblastic segregations with acicular or fiber
like microcrystals of rutile reaching 0,001 mm 
in size. 

The red phyllitized siltstones, which are 

common in the Chouchouralchal Member ex
pose weak metamorphic foliation . They are 
finer-grained, soft rocks with dull luster on the 
bedding planes unlike the gray-greenish phy
llitized siltstones, which have a silky luster. 
Their color is red with nuances of yellow-red
dish to brick red and violet. They are charac
terized by variable amounts of hematite and li
monite: between 7-8 and 15% of the rock vol
ume, that determines their color. 
Phyllitic argillites. They are rarer. These rocks 
are found in fine seams up to several tens of 
centimeters thick, alternating with gray-green
ish phyllitized siltstones mainly in the K.itka 
Member. They are darker in color and contain 
micro-layers and spots enriched in graphi
tized organic matter. 

Metamorphic alteration 

All rock varieties in the Kroushovitsa Forma
tion have been subjected to weak metamorphic 
alteration in greenschist facies. The metamor
phic foliation is better developed in the phylli
tized siltstones and in the argillites, and less 
developed in the meta-psammites. It is sub
parallel to the primary sedimentary layering or 
transecting at an angle of 5-I oo. Locally weak 
cleavage is observed. The metamorphic alter
ation affected mainly the fine-grained quartz
pelitic groundmass that recrystallized to seri
cite and chlorite. The intensity of the foliation 
and the volume of the recrystallized material 
express the degree of the metamorphic alter
ation. Generally, the chlorite and the sericite 
occupy around 40-60% and in the most al
tered varieties up to 80% of the volume form
ing sub-parallel seams. By these criteria the 
phyllitized siltstones with silky luster of the 
Choukite and Kitka Members can be identified 
as relatively more metamorphosed rocks. On 
the other hand, the red phyllitized siltstones of 
the Chouchouralchal Member show lower
grade of metamorphic alteration expressed in 
their softness and dull appearance. 

Typical metamorphic differentiation with 
development of fine interbedding zones with 
quartz-feldspar segregations is not observed in 
this rocks and it is the main difference from the 
underlying diabase-phyllitoid complex. Inci
pient development of metamorphic differen
tiation has been observed only in single speci
mens of the Kitka Member, where some lenses 
rich in metamorphic quartz have been found 
possibly as a result of more intensive tectonic 
reworking or primary enrichment in quartz. 
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Age 

The rocks of the Kroushovitsa Formation are 
found in dark gray to black layers enriched in 
organic matter. In these layers as well as in the 
other exposures of phyllitized siltstones, vari
able in size and shape bioglyphes have been 
found - oval, point-like, linear (worm-like), 
thread-like, broomstick-like etc., situated par
allel or oblique to the layering. Special investi
gations for determining of the age of these 
rocks now have not been made. 

The Ordovician age of the rocks of the 
Kroushovitsa Formation has been established 
after akritarchs (Kalvacheva, 1979, Karrsaqe
sa, 1990). The Kitka, Chouchouralchal and the 
upper part of the Choukite Member have been 
sampled near the village Kroushovitsa. During 
the study the following fossils have been found 
and described: Micrhystridium? lanceolatum 
Vangu., Micrhystridium sp., Neoveryhachium 
carminae (Cram.), Striatotheca queta (Mart.), S. 
principalis Burm., S. principalis var. parva 
Burm., Veryhachium lairdi Down., V. sartber
nardense Mart., V. trispinosum (s.l.) V. valiente 
Cram., Leiosphaeridia sp., Leiovalia sp., Lopho
sphaeridium sp., Leiofusa sp., Cymatiogalea sp., 
Acanthodiacrodium sp., Coryphidium elegans 
Cram. et al., C. almohadilla Cram. & Diez, 
Lophodiacrodium sp., Pirea sp., Revinotesta sp., 
Trunculumarium revinium (Vangu). The studied 
fossil communities are representative for the 
Upper Arenigian - Lower Llandvirnian. 

Conclusions 

The present study of the Ordovician in the 
Lozen Mountain and Vakarelski Rid gives ad
ditional knowledge for the rock composition, 
lithostratigraphic sequences and relationships 
with the underlying and overlying rocks, as 
well as for the general evolution of the Paleo
zoic in the region. The observed lithostra
tigraphic sequences in the Kroushovitsa For
mation by their composition, structure and tex
ture indicate a deep-sea sedimentary environ
ment. The coarse terrigenous rocks in the base 
of the formation (Souha Gabra Member) mark 
shallow-water shelf environment. 

The Ordovician rocks in the Lozen Mountain 
overly with a discordant transgressive contact 
the green schists of the diabase-phyllitoid com- · 
plex. The conglomerates of the basal packet 
contain fragments of green schists, green meta
volcanics, and gray and black quarzites of the 
diabase-phyllitoid complex which have been 
already metamorphosed in greenschist facies 
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during the time of the erosion. This is important 
fact that contradicts the statement (51Hes, 1995) 
that the lower boundary of the Ordovician has a 
normal depositional transition to the rocks of 
the diabase-phyllitoid complex. This observa
tion coincides with the established relationships 
between the Ordovician and the underlying 
green schists in the Romanian part of the 
Moesian Platform (Paraschiv, 1979). Similar re
lationships have been observed in the eastern 
continuation of the Paleozoic of the Istanbul 
area, where the Ordovician begins with con
glomerates covering varied gneisses, amphibo
lites and schists (Demirtasli, 1990). 
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