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Introduction

The sediments from the hanging wall of the Chirp-
an fault croppping out in the quarry near the village
of Cherna Gora as well as exposed after excavation
of the trench Cherna Gora (Vanneste et al., 2006)
were submitted to sedimentological and palinologi-
cal investigations. The present study aims to corre-
late the Holocene deposits from Cherna Gora Quar-
ry and Cherna Gora Trench according to their pol-
len spectra and sedimentological features. Need for
such correlation appears due to the shortage of reli-
able absolute dating of the deposits in the trench
(Vanneste et al., 2006) whereas for the quarry we have
7 dates obtained by radiocarbon method.

Geological setting

Chirpan fault is a normal fault striking E-W and
deeping to the south in the central part of the Upper

Thracian Depression. The trench across Chirpan
fault was excavated during 2002 (Vanneste et al.,
2006). It was located 1 km northern from the village
of Cherna Gora (fig. 1). A narrow fault zone sepa-
rates different type of sediments: typical alluvial (bed
flow) deposits of Plio-Pleistocene age referred to the
Ahmatovo Formation in the footwall and alluvial
(flood plane) deposits of Holocene age at the hang-
ing wall. Deposits of hanging wall are represented
by irregular alternation of sandy and sandy-clayey
silt with silty and sandy-silty clay, calcareous in var-
ious degrees.

Cherna Gora quarry is located about 1 km east
from the village of Cherna Gora and 2 km south-
eastern from the trench Cherna Gora. A typical al-
luvial sequence of the river Omurovo is exposed in
the quarry — an irregular alternation of gravel, sand,
silt and clay with 6 paleosol levels representing bed
flow and flood plane deposits.

Fig. 1. Geological sketch of the studied region. 1 — Paleogene limestones; 2 — Ahmatovo Formation (N-Q);
3 — Quaternary alluvial and alluvial-fan deposits; 4 — Holocene flood-plane deposits; 5 — fault scarp
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Fig. 2. Percentage pollen diagram for Cherna gora trench (Yaneva, Lazarova, 2004)

Material and method

Deposits from the hanging wall of the trench and
those from the quarry were sampled for pollen anal-
ysis (Yaneva, Lazarova, 2004). Results from palyno-
logical study are shown as simplified percentage
pollen diagram on which the reconstruction of veg-
etation was based. Statistical data processing and
plotting of the pollen diagram were made with the
help of TILIA and TILIA-GRAPH programs
(Grimm, 1991). Results from pollen analyses were
submitted to cluster analysis using Ward’s method
and Euclidean distance. Sedimentological analyses
include macroscopic and microscopic observations
on texture, structure, mineralogical and grain size
composition. Color of deposits was defined by Mun-
sell color chart and the index of melanization as a
tool for evaluation of the degree of soil development
was calculated (Birkeland, 1999; Harden, 1982).

Results and discussion

The studied deposits from the hanging wall of Cherna
Gora trench could be referred to clayey-silty sediments,
sandy and calcareous in various degrees (fig. 2). Par-
ticles of silt size predominate over clay and sand
sized. The later pedogenic processes has altered these
deposits and blurred the layers’ boundaries. (Yane-
va, Lazarova, 2004). In the lower part of the section
clay minerals predominate over terrigeneous ones,
whereas in the upper part terrigenous minerals are
dominant. Deposits from the hanging wall repre-
sent well developed soil profile with high indexes of
melanization (table 1)

Gravels and pebbles, sand, silty sand and silty
clays build the alluvial section of the river Omurovo
in the quarry (fig. 3). The shifting of the river bed
during the latest 5 ky had formed 6 flood planes
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Table 1. Color indexes of dry and moist material
and indexes of melanization

Trench Period Color/dry Color/moist Melanisation
w-40-15,8  Subatlantic  10YR3/1 7,5YR3/1 70
w-40-15,5 Subatlantic 10YR3/2 7,5YR2,5/1 75
w-40-15,2  Subboreal 10YR5/3 10YR4/4 40
w-40-14,5  Atlantic 10YR5/4 7,5YR5/4 30
w-40-13,5  Atlantic 10YR4/4 7,5YR4/3 50
w-40-12.5 Boreal 10YR3/2 7,5YR3/2 70
Quarry

paleosol A Subatlantic 10YR5.5/3.5 10YR4/3 5
paleosol A Subatlantic  10YR6/4 10YR5/4 20
paleosol B Subatlantic  2.5Y5.5/3 10YR4/3 20
paleosol C  Subboreal 2.5Y5.5/3 10YR5/3 15
paleosol E  Subboreal 2.5Y4/2 10YR4/2 15

capped with soil horizons. Gravels and pebbles are
exposed at the lowermost part of the section forming
lens-like beds. The particle size is ranging from 1 to
10 mm, dominantly 3-4 mm and the matrix is from
silty and sandy material. Silty and sandy clays are
composed of equal amounts clay minerals and silty-
sandy sized mineral grains. The sand from the lower
parts of the section is poorly sorted, more enriched
in silt and clay, whereas upper sand is purer end
better sorted. Main minerals are quartz, feldspars and
muscovite, and larger particles represent rock frag-
ments.

Four pollen assemblage zones (PAZ) are detached
in the Cherna Gora trench (fig. 2). Moreover, zone 2
is subdivided into two subzones (CHI-1, CHI-2 (2A,
2B), CHI-3, CHI-4) (Yaneva, Lazarova, 2004). Each
pollen assemblage zone, recognized on the basis of
changes in the ratio between basic components of
pollen spectra, reflects the main stages of the devel-
opment of the vegetation communities. The oldest
zone CHI-1 is separated on the basis of pollen char-
acteristic for the Boreal climate period with abun-
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Fig. 3. Percentage pollen diagram for Cherna Gora quarry
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Fig. 4. Tree diagram for samples taken from the trench and quarry

dance of arboreal pollen (AP) (Pinus is dominant).
The next zone CHI-2 coincides with the Atlantic
period, when optimal ratio of temperature and hu-
midity existed. In this zone the maximum values for
AP (trees and shrubs) was registered. Zone CHI-3 is
determined according to the vegetation characteris-
tic for Sub-Boreal period and CHI-4 is referred to
the Sub-Atlantic. Both zones are characteristic with
an increase of all anthropogenic indicators at the
expense of sharp forest degradation.

In the quarry two zones could be divided (fig. 3):
QCH-1 and QCH-2. The oldest zone QCH-1 (160.80
— 162.50 m) is recognized on the basis of almost
equal presence of nonarboreal pollen (NAP) and AP
with domination of Pinus, Quercus, Tilia, Corylus,
Carpinus betulus, and Alnus. It is dated as Sub-Bo-

real (4675130 — 4495+30 years BP for paleosol D,
and 4355+30 years BP for paleosol C) and is suc-
cessfully correlated to CHI-3 LPZ from the Cherna
Gora trench. The younger zone QCH-2 (162.50-
166.20 m) is characteristic with sharp decrease of
all AP parallel to the increase of the anthropogene
indicators: Taraxacum-type, Poaceae, AchillealAster-
type, etc. This zone is dated as Subatlantic (2085125
— 2050%30 years BP for paleosol B, and for paleo-
sol A — 1135%25 — 990 *£25 years BP). The lower
part of the second one QCH-2 is correlated with the
zone CHI-4 from Sub-Atlantic period in the trench
Cherna Gora. During the Sub-Boreal and Sub-At-
lantic climate periods, the human impact on the veg-
etation communities is much higher than the influ-
ence of climatic changes.
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Cluster analysis was applied to interpret vegeta-
tional and environmental trends over the last few
millennia at both sites. Using cluster analysis of pollen
data, we identified characteristic species groupings.
The results from cluster analysis are in good correla-
tion with the results from pollen analysis of the samples
from the trench. Pollen zones and subzones coincide
with main clusters on the tree diagram (fig. 4). Thus,
the deposits from Boreal and Atlantic periods are
distinctly separated from those of Sub-Boreal and
Sub-Atlantic. Clear subdivision into two main clusters
of Sub-Boreal and Sub-Atlantic age is obvious on
the tree diagram from the quarry. They reflect the
two LPZ — QCH-1 and QCH-2.

On the united tree diagram the samples from CHI-
3 and CHI-4 are closer to QCH-1 (Sub-Boreal) than
to QCH-2 (Sub-Atlantic). The separation of depos-
tis from QCH-1 could be explained by prolonged
sedimentation in the river Omurovo after the end of
sedimentation in the area of the trench Cherna Gora.

The color indexes for melanisation, calculated
for the deposits from the quarry, show very low de-
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CeaIMeHTOJIOKKY U MAJTUHOJIOKKN JAHHU 32 MJIAJATE CETUMEHTH
ot paiHa Ha Yupnan — Yepna ropa

Mapaena HAneea, Mapusa Jlazapoea

Pesrome. LlenTa Ha HaCcTOSAIIETO U3CIIEABAaHE € KO-
pefanus Ha XOJIOLCHCKUTE CEIMMEHTHU OT Kapue-
parta npu c. UepHa ropa 1 OT KaHaBaTa B pailloHa
Ha ChInOTO ceio (¢ur. 1). HeobxonumocTtTa OT 10-
IobHa Kopenanus ce mopaxnaa OT JUIcaTa Ha Jia-
THPOBKA HA CEAUMEHTHUTE OT KaHABATa, KOETO 3aT-
pyOHSIBA MO-TOYHOTO AATUPAHE HA CEU3MHUYHHUTE
cpbuTHd, onucanu Tam (Vanneste et. al., 2006). 3a
OTJIOXEHUsTA OT Kapuepara pasmnosiarame cbe 7 C
JaTH, MOJIy4eHH IO paanoBbIiepoaeH meroa. Cien
MIOJICHOBHS aHAIN3 O51Xa OTIEJICHH 4 JIOKAJTHH 11OJIe-
HOBM 30HM B KaHaBaTa npu ¢. UepHa ropa (¢ur. 2),
OTpassiBalllyd IIIAaBHUTE €Tanu OT Pa3BUTHUETO Ha
pactutennute cbobmectsa (CHI-1, CHI-2 (2A, 2B),
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CHI-3, CHI-4) (Yaneva, Lazarova, 2004) B o0xBata
ot Bopeannus no CybaTiaHTUYECKHS KIMMATUYHA
nepuoau. B kapuepara npu c. UepHa ropa ca ote-
nenu nse noJjieHosu 30au QCH-1 u QCH-2, xouto
MHOro no6pe ce xkopeiupat cbe 3ouute CHI-3 n
CHI-4. PeaynTaTuTe OT KIThCTEP aHAJIN3A IOKA3BAT Ch-
110 Taka 100pa KOpealus Mex1y Te3u 30Hu (¢ur. 4).
Ta3u BuUCOKa CTeneH Ha CXOACTBO IO3BOJISIBA 1a
notBbpauM Cyb6opeannarta Bb3pact Ha CHI-3 u
na s koHkpetusupame okosio 4300—4700 roguau
npenu HacTosIeTo (3a uarepsaia 14,80—15,30 m),
a 3a 30Ha CHI-4 — Cy6atianTuyeckata Bb3pacT
ok0J10 2000—2100 roauHu Ipeau HACTOSIIETO (U TO-
mJjana) 3a uaTepBaia Ham 15,30 m.



