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Recent years are remarkable with the abundance of aerospace information
in the tield of geological and geomorphological research. Many papers together
with the acquired observational expetience confirm the understanding that
a space picture could contribute to reveal some features of the deep earth crust
structure. Some of the authors consider possible to determine series of buried
structures from the platform fundament, as well as fault structures uplifting
to Konradt and Mochorovichich surfaces (I, 6-8, and many others]. Mulliple
deep crust structure elements are usually determined upon others of a smaller
scale, which relates to the large picture generalization of the Earth as a whole,
or of separate sectors from i{. This paper compares seismicity and fault struc-
tures identified by space image interpretation in scale 1:1,000,000. Most suit-
able for ihe purpose proved to be the Upper Tracian lowland and the Tundja
hilly region, both known as highly seismically active regions in the Southern
parts of Bulgaria [3, 3.

The American space photograpbs (ERTS-1} were used for that inter-
pretation and their resolution is 90-100 m. The pictures are taken at 500 km
height on Nov. 17, 1872, Images with wavelengths of 0.6 — 0.7 um and of
0.8-1.1 am, i e in the orange.red and near infrared range of the electro-
magnetic spectrum are most valuable for the interpretation. These piciures
were published earlier [2, 9], that is why here we shall give only the scheme
of interpreting the above-mentioned seismic regions.

The Maritsa seismic region overlaps with the Upper Tracian depression.
This is the largesi complex graben structure in the Southern part of Buigaria,
160 km long, oriented in West-Eastern direction and up to 45 km wide from
North to South. The Upper Tracian depression is a typical intermontanecus
depression, formed between the infensively uplifting Rhodopean Massii and the
Sredna Gora range. [t is filled with upper Pgleogenic and Neogene-Quaternary
deposits. The Upper Paleogene is characterized by Preabone and Oligocene se-
diments and volcanic rocks up to 3,000 m thick. These are mainly conglo-
merates, sandstones, argillites, limestones, andesite tuffs and andesites. During
the Neogene and Quaternary epochs, the depression considerably reduced in
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size, as three additional structures developed within that format — the Plovdiv
graben, the Chirpan threshold and the Zagora graben. The thickness of the
younger deposits is over 300 m. The separation from the Upper Tracian crust
block by adjacent morphostructures with clearly outlined fault ruptures and
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Fig. 1. Interrelations between faults identified by spacc pictures and earthquake epicentres in
the Maritsa and Tundja seismic zones

1 — fanlis reliably ideniiffed by the space fnages; 2 — suggested  Faulls; 3 -— earthquake cpleentres
with M 3; 4.7 — earthquake magnitudes: 4 — M = 4. 1-5; 5 - M= 5 16 6. — M =617 7 »7
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the formation of smaller block structures over that background shows the
complex block structuring of the whole depression. Greater portion of these
ruptures is fixed on the space pictures and is shown in the tectonic scheme.
These fault structures are specific accumulative areas of signilicant seismic
energy, which at certain periods could be released and results in earthguakes
of large intensity and magnitude (Fig. 1).

The Upper Tracian depression is one of the most seismically active re-
gions of Bulgaria. Based on historical data, we can trace there earthquakes
with intensity of Oth degree in 1750 and of 7th degree in 1858. Three
consequent shocks followed in 1928— on April 14— with intensity of 9th
degree and magnitude M=86.8; on April 18 — with intensity of 9th degree
and M=7.0 and on April 25— with intensity of 8th degree and M = 5.6.
Figure 2 shows the resultant faults from the earthquake in 1928. Two faults
were struciured after the shock on April 14 with M—6.8— Northern with
39 km of length which starts from Cherna Gora village (Plovdiv district) and
continues eastward up to Chirpan and Southern, which overlaps with Maritsa
river bed. It starts from Purvomay and reaches Dimitrovgrad eastward. Other
fanlts were ruptured during the second shock on April 18 with M=T7.0. The
main fauli is located at 10 km westward from Purvomay and follows to North-
Western direction. The total length of the faults resulting from the two shocks
is up to 105 km. The largest depression locates northward from the line Cha-
lakovo village (Plovdiv district} — Purvomay at about 3 m and southward
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that line we trace an uplift to 04 m [10). Some of the faults structured atfer
the earthquake in 1928 were identified om the space pictures as in certain
areas they overlap complelely with the actual structures {Fig. 2).

The Tundja seismic region which comprises the hilly area between Yambol
and Elhovo along the Tundja river is a part of the Elhove depression, the
latter being a young Neogene-Quaternary structure, formed transversely to the
fundamental -Strandja fauli structures. -The -sedimentary thickness of that de-
pression is 120 m. The Tundja seismic region is characterized by very fre-
quent weak earthquakes. In 1909 an earthquake with intensity of &th degree
and M=05.9 was recorded here.

Three systems of faults were identified on the space pictures: | — with
direction [00-110° Il — of about 35-45° and JII — with direction 330-
340°. The landscape method of interpretation was used in identifying the space
photographs. The epicentres of the two seismic regions were plotied on the
scheme of identified fault structures (Fig. 3) as well as their location in depth
[11]. An almost complete overlapping of the earthquake epicentres with the
fault ruptures can be seen on the scheme as the grealest seismic activity is
concentrated at {he cross-points. The precision in plotiing the epicentres over
the fault siructures is + 5 km, taking into account the space image scale.
(enerally the earthquakes in the Maritsa seismic region are concentrated along
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Fig. 2. Scheme of a part of the Maritsa seismic region between Plovdiv
and Purvomay

1 — the sunk parl of the Thraclaz lowlond aftcr the carthquake in April 1928 (morc
than 3 m) 2 — the uplifted part of the lowland aller the earthgnake with 0.4 m;
3 — faults identified on (he space pictures; 4 — aciyal fanlis formed during the
earthquake in 1928

the Maritsa river flow between Pazardjik and Purvomay at a disiance of
100 km and 40 km width. In the other seismic region they are concentrated
glong the Tundja river flow between Yambol and Elhovo and about the Mo-
nastery uplifts. The vertical profile of the same scheme plots the earthquakes
by amplitude, It can be seen that the earthquake epicentres are mostly at the
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depths of Konradt boundary or in the granite layer of the earth crust. Only
few of them: reach the Mocho boundary. The thickness of the earth crust in
the two seismic regions varies betwen 35 and 42 km. The greatest thickness
of the earth crust is within the limits of the Chirpan ftreshold. At the same
time, this earth crust block is seismically most active,

Fig. 3. Scheme of the identified fault structures and the earthquake epicentres, the local depth

bejng also given
Above: 1 — faults scllably identitled on (he space piciures; 2 — assamed laults ; 3 — carihquake epicentres
oplth B> 3, Below - — 3= M <4 65— . 1= M=5;6—51=M=§6 7T-61M=7

The complex inner block-fault structuring of the Upper Thracian complex
depression which is confirmed by the geophysical investigation [4] is reflected
in the earih surface relief. This relief is mainly observed on the space pic-
tures. Therefore, the summing effect from the tectonic movements of the earth
crust, including the deep layers, would be reflected “enlightened”in the relief.
The overlap of the fault struciures identified from the space photographs
with the epicenires of the earthquakes in the Maritsa and Tundja seismic re-
gions shows that reliable information on the deep earth crust structure could
be obtained. In our case, this information goes as far as the Mochorovichich
boundary.
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ConocTaBACHUE CEACMUYHOCTA € DA3AOMHLIMH CTPYKTYDAMH,
noAyUYEHHLIMK PY ACIIMGDPAPOBARNH
KOCMUUECKHX CHUMKOB

X, Cnupudonoe, Er. 'puzoposa
{Peswume)

Viccaemoranig NOCAEAHHX J€T {IOKA3LIBAIOT, YTO NPY Aeld(pHPOBAHHH HOCMHE-
YeCKHX CHHMKOB BIIOJHE BO3MOXM(HO BCKPHITH BACMEHTH [AYOHHEOIG CTPOCHHA
aeMHOH Kopbl JaA HCCACOBAEHA 3TOH BO3IMOXHOCTA ObilM JeUiMdpRpoBaHb
KOCMHYECKHE CHHMKH, ¥ [OAYUEHHBIE PAsAOMBl OBbLIM CODOCTABAEHH C SIMIIEHT-
pawy 3eMaeTpiceHuit B Bepxuedpaxmiickol musmennoct#® u B Tymmmanckoh
XOAMUCTON OGJACTH, H3BECTHBIX KaK CHIARHO ceifcmuueckue padioan HOxHob
Boarapus. PeayabTarsl CONOCTaBAEHKS MOKA3LHIBAIOT, Y4TO DAMOMHLIE CTPYKTYDHI,
BLIABJAEHHEE HZ KOCMHYECKUX u300DRIKEHUHAX, OTPAMAIOT TAYOHHHOE CTpOeHHE
seMdoll KOpbl OO rpanyisl MoOxopoBuYuua.





