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Introduction

One of the most devastating earthquakes on the Bal-
kan peninsula in XX century, April 14, 1928 M 6.8
(I, = IX MSK) earthquake, is attended with surface
rupturing of the Chirpan Fault in the Upper Thra-
cian Depression, southern Bulgaria. The Chirpan
Fault is an E-W striking normal fault at the north-
ern border of a Pliocene-Holocene graben. The great
thickness of young infillings in the graben next to
the fault and the high compound tectonic scarp
suggests repeated surface rupturing events at least
in Pleistocene and Holocene time. The Chirpan Fault
can be subdivided into three main fault segments of
different seismic history on the base of morphology
and differences in hanging wall and footwall com-
position. The westernmost segment passes between
Shishmantsy village and Orizovo village mainly
trough Holocene alluvium. The middle segment be-
tween Orizovo village and Chirpan town corresponds
to a high compound scarp up to 30 m that separates
Holocene deposits in the hanging wall from Neo-
gene sand and Eocene marl and limestone in the
footwall. The easternmost segment cuts mainly Neo-
gene deposits between Chirpan town and Trakiya
village.

The contemporary descriptions of the April 14,
1928 surface rupture (Bonchev, 1928; DIPOZE,
1931) contribute the main surface offset to the Ori-
zovo — Chirpan fault segment. In order to study fault-
ing history of the Orizovo — Chirpan segment we
excavated two trenches and described one excava-
tion along a highway construction. Paleoseismic
record in trenches provides information for faulting
parameters as time of previous events, recurrence
interval, slip per event, and slip rate. Herein, we cor-
relate events recorded in the three trenches along
the central section of the Chirpan Fault.

Time of surface-rupturing events

Cherna Gora trench

This trench has been excavated north of Cherna
Goravillage (fig. 1). A single normal fault juxtapos-
es Pleistocene alluvial sand in the footwall against
compound soil profile developed in Holocene allu-
vial silt in the hanging wall. The pollen content of
the sedimentary units in the hanging wall indicates
that deposits have formed since the Atlantic climat-
ic phase (Yaneva, Lazarova, 2004). The uppermost
units are partially spread in the footwall. Direct fault-
ing in simultaneous units and colluviums related to
fault scarp degradation indicate four surface rup-
turing events (Vanneste et al., 2006). The youngest
event (event 1 on fig. 2) corresponds to the 1928
event. The times of the earlier events have been de-
termined on the base of pollen stratigraphy. The
penultimate event (event 2 on fig. 2) occurred in
Subatlantic time. The lower time limit for that event
is the beginning of the Subatlantic, which is 2602 *
126 years BP (Ravazzi, 2003). We assume the upper
time limit for the penultimate event to be the year of
a large historical earthquake in the Upper Thra-
cian Depression before 1928 event. Although the
epicenter of 1750 M 7.4 event (Babachkova, Riziko-
va, 2000) is relatively far from the 1928 epicenter
and therefore that event most probably does not cor-
respond to the penultimate event in the trench, we
assume the upper time limit to be 1750 AD. The
antepenultimate event (event 3 on fig. 2) in the trench
occurred in Subboreal time (Vanneste et al., 2006)
between 5742 * 85 years BP and 2602 £ 126 years
BP (Ravazzi, 2003). The oldest event (event 4 on fig. 2)
occurred during the early Atlantic, after 8890 = 114
years BP and before establishment of the first hu-
man culture in the region around 6850 years BP
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Fig. 1. Geological sketch of the area around the Orizovo
trenches.

(Vanneste et al., 2006). In addition to the four events,
some indirect evidences suggest a possible event be-
tween event 3 and event 4.

Kopanite trench

Kopanite trench is situated on an alluvial fan west
of Omurovo River (fig. 1). Two normal faults affect
alluvial sediments and a paleosol. Three events are
recorded on the southern fault. Radiocarbon dating
and pollen stratigraphy are used to determine the
time of events. Displaced base of the resent humic
horizon and open fissures in the resent soil indicate
1928 event (event 1 on fig. 2). Faulted alluvial de-
posits along the main southern fault record a pen-
ultimate event (event 2 on fig. 2). The radiocarbon
age of a charcoal piece found just below the event
horizon is 2185 * 30 years BP. The penultimate event
occurred between 2185 £ 30 years BP and 1750 AD.
We found evidence for an antepenultimate event
(event 3 on fig. 2) in faulted lower part of a Subbore-
al soil. This event occurred between the beginning
of Subboreal (5742 + 85 years BP) and the time of
alluvial deposition over the affected Subboreal soil.
The radiocarbon age of the oldest charcoal sample
from that alluvium is 3540 £ 35 years BP.
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Highway Trakiya trench

This trench is located near the eastern termination
of the Orizovo — Chirpan fault segment, north of
Chirpan town (fig. 1). The trench wall exposes a soil
profile in Holocene alluvium and fault scarp relat-
ed colluvial deposits, both affected by faulting. Two
colluvial units and a paleoscarp prove a faulting
event (event 2 on fig. 2). The paleoscarp erodes a soil
of Subatlantic age (Radulov and Yaneva, 2006). Sim-
ilarly to the penultimate event in Cherna Gora trench,
the time of this event is between the beginning of the
Subatlantic (2602 * 126 years BP) and the last large
historical earthquake in the region (1750 AD). Faults
propagating through the colluvial units and affect-
ing the paleoscarp record a younger event (event 1
on fig. 2), most probably corresponding to 1928
earthquake.

Correlation of events

Evidence for 1928 event has been found in the three
trenches. Cherna Gora trench and Highway Trak-
iya trench are situated on the two ends of the Orizo-
vo — Chirpan segment and the presence of 1928
event in the both trenches indicates that the 1928
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Fig. 2. Correlation of events in three trenches along the Orizovo — Chirpan fault segment. Time span of
each event is shown by solid line. Black boxes present error.

surface rupture propagates along the entire segment
length. The penultimate events in each of the three
trenches correspond to a surface-rupturing event of
the entire fault segment during the Subatlantic. The
radiocarbon age of the affected sediments in Ko-
panite trench shorts the time span between 2185 =
30 years BP and 1750 AD. Record of the antepenul-
timate event on the fault segment has been found
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Kopenanus Ha najieo3eMeTpeceHUATA B TPU KaHaBU HA Opr30B0 —
Ynpnanckusi akTUBEH Pa3jiOMEH CerMeHT

Aaexcandsp Padyaoe, Kpuc Bannecme, Kyn Bepoex, Mapaena Suneea, Ton Ilemepmanc,

Tuepu Kameabex, Cmeghan Illlanos

AGctpakTt. EnHO OT Hail-pa3pyLIUTETHUTE 3€MET-
pecenus Ha bankanckus nonyoctpoB npe3 XX Bek,
3emeTpecenneTo Ha 14 anmpui 1928 ¢ Mg 6.8 (I, =
IX MSK), ce cBBp3Ba ¢ MOBBPXHOCTHO Pa3JIOMSIBA-
He Ha YupnaHckus pasyioM B [opHOTpakuiickata
nernpecus. Bp3 ocHOBa HAa MOopdosorusaTa u pasin-
YHUSITA B JIEXKAIIOTO U BUCSIIOTO Kpwmiio, Yupmanc-
KUST pa3JjioM ce pa3felis Ha TPU [IaBHU Pa3IOMHHU
cerMeHTa. MakCUMaJTHUTE CTOMHOCTHU HA MOBBbPX-
HOCTHOTO pa3mecTBaHe mpe3 1928 3acsarat cpen-
HUSI PA3JIOMEH CErMEHT MexX Ay cesio Opu30BO U rpasn
Yupnan. C men ycTaHOBSIBAaHE HA Pa3jIOMHATA WC-
Topusi Ha cermMeHTa Opm3oBo — Uwmprnan HHUE pas-
KOIlaxMe IB€ KaHABW U OMMCAaXMe €THO pa3KpuTue,
n3paboTeHO IPU MPOKAPBAHETO HA aBTOMAruCTpa-
sna Tpakus. B HacTOsAmMOTO MpoOydYBaHE Cce MpaBU
KOpeJiauisi Ha MOBBPXHOCTHO Pa3jIOMSIBAIIUTE
CbOUTHS, yCTAHOBEHUTE B TPUTE KAHABHU.
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Caenenus 3a s3emeTpecenneTo npes 1928 ca yc-
TAaHOBEHM U B TpuTe kaHaBu. [IpequmnmanTe nedop-
MAaIliH B TSIX CE€ OTHACAT KBbM €IHO Pa3JIOMSBAIIO
cp0uTHE 1O IsU1aTa AbJDKUHA HA cerMerTa Opuso-
BO — Umpmnan. PaguosbriiepoiHaTa Bb3pacT Ha 3a-
CerHaTuTe ceAUMEHTH B kaHaBa KonmanuTe cTecHs-
Ba BPEMEBUS MHTEPBAJI HA CHOUTHETO MexXTy 2185
+ 30 rogunu BP u 1750 r. JlanHu 3a eqHO MO-TIpe-
IWITHO CHOUTHE ca YCTAHOBEHM CaMO B KaHaBa
Uepna ropa u kanaBa Komanure. CprOutneTo ce
cimyuyBa mexnay 5742 + 85 roguau BP u 3540 * 35
ronuau BP. CBenenus 3a e1HO O-paHHO CHOUTHE B
HavyaJOTO Ha aTJaHTHYECKaTa KIIMMAaTUIHA (aza u
3a €THO HEMOTBBPIEHO CHOUTHE MEXKIY O-TIPEIUIII-
HOTO ¥ TOBa B HAYAJIOTO HA aTIAHTUKA Ca HaMepe-
HM caMa B kaHaBa UepHa ropa.



