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The “Pobitite kamani” (the upright stone columns)
are a spectacular natural and geological phenom-
enon, unique by its character. They consist of nu-
merous stone columns with common characteris-
tics: they are from 1-2 m up to 10 m high, most of
them possess a roughly cylindrical, and sometimes
fungiform shape, and almost all of them are hol-
low and filled with sand. There are relics of fossil-
ized wood matter in a few of the stone columns.
The external surface is smooth or aciniform. Most
of them have an upright position into the sand
(Plate I, II). They are located in an area of about
70 km?, and form a N-S elongated strip, about §
km wide and 14 km long, near the town of Beloslav
and the villages of Banovo, Slunchevo, Povelyano-
vo and Strashimirovo, Varna District (Figs 1, 2).
Most of the groups are named after the nearest vil-
lages or localities.

The first data about “Pobitite Kamani” could be
found in the reports of the war correspondent
Teplyakov in 1833 (Tennskos, 1833). The first as-
sumptions about their origin are dated from the last
century (Spratt, 1856, 1856a; Toula, 1990, 1892).
These unique natural formations have always at-
tracted the attention of geologists and geographers
working in or passing through that region.

All stone columns are bound to a single strati-
graphic level, described by P. Gochev (I'oues,
1926) as “second horizon” of the Eocene, and later
called “Dikili Tash horizon” (I'oues, 1933). This
formation (Dikili Tash Formation) has been stud-
ied in detail by K. Aladzhova-Khrischeva (Ana-
xxoBa-XpHcuesa, 1984), and referred to the Low-

er-Middle Cuisian Substage of the Lower Eocene
(Fig. 3).

Numerous and highly varying hypotheses on the
origin of “Pobitite Kamani” have been published.
They could be referred mainly to two groups that
admit a biogenic or a non-biogenic origin, corre-
spondingly. The hypothesis for a non-biogenic ori-
gin (named “Infiltration Theory™) is the most pop-
ular one. It has been introduced by S. Bonchev
(Bonues, 1934) and P. Gochev (I'oues, 1934), and
explains the formation of the columns by infiltra-
tion of CO,-rich meteoric waters along joints and
fractures within the loose sandstones of the Dikili-
Tash Formation, and formation of peculiar “sta-
lactites” and “stalaktons” within this medium. The
hypothesis for “local cementation” introduced by
P. Mandev (Manges, 1970, 1972) is also basically a
non-biogenic one, but a role of organic remnants is
also admitted, a part of the calcareous matter be-
ing diluted from them. Another hypothesis (Walth-
er, 1994), seeks the cementation of the organic and
calcareous matter, by methane and CO, gas. Dif-
ferent biogenic hypotheses have been proposed,
too. They sought the corresponding organisms -
responsible for the formation, in the groups of cor-
als - V. Radev (Panes, 1938, 1939), wood stems - L.
Davitashvili, K. Zaharieva-Kovacheva (dasura-
wBKH, 3axapuepa-Kosauesa, 1963, 1963a, 1975),
algal bioherms - I. Nachev et al. (Haues u ap.,
1986), algae, annelids and other marine organisms
- A. Pamuktchiev (TIamykuues, 1996).

The “Pobitite kamani” area was the first natural
site in Bulgaria that had been proclaimed protect-
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Fig. 1. Sketch map showing the location of the area of “Pobi-

tite kamani”
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Fig. 2. Location map of the groups of upright stone columns

PLATE I

1 - Central Group
2 - Central Group
3 - Banovo Group

PLATE II

4 - Kanarata Group (the Quarry)
5 - Kanarata Group (the Quarry)
6 - Kanarata Group (the Quarry)
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Fig. 3. Section of the Paleogene sediments near the South-
West end of Beloslav - after K. Aladzhova-Khrischeva
(Ananxosa-Xpuc4ena, 1984)

ed monument with a special law in 1937. This docu-
ment has been further completed in 1938, 1973, 1981
and 1995. Only a small part of these rock formations
has been preserved, and a part of the unique column
galleries has been destroyed as a result of sand quar-
rying North of the town of Beloslav.

Besides the unique geological formations, the
territory of the “Pobitite kamani” is remarkable
with prehistoric tool findings, and due to the sub-
arid climate represents a unique ecosystem for this
country, with rare and endemic plants species. A
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general management plan should be elaborated
and adopted by the Ministry of the Environment
and Water Resources within the frame of the last
ministerial document (1995). The area of 70 km?
should be proclaimed a Natural park, with regu-
lated access for scientific research, tourist and
educational activities, and a special regime
should be introduced for some of the most im-
portant column groups.

Acknowledgement. This paper is published with the support
of the National Fund “Scientific Research”, Bulgaria, Project
NZ-601.

References and selected
scientific bibliography

(The enormous number of published articles in different mag-
azines, newspapers, books, etc., makes impossible the elabora-
tion of a complete list of the bibliography on the topic.)

Botz, R.W., Georgiev, V., Stoffers, P., Khrischev, Kh., Kosta-
dinov, V. 1993. Stable Isotope Study of Carbonate-ce-
mented Rocks from the Pobitite Kamani area, North-east-
ern Bulgaria. - Geol. Rundsch., 82; 663-666.

Gellert, J. 1929. Die Neogenbucht von Varna und ihre Um-
randung. - Balkanforschungen des Geol. Inst. der Univ.
Leipzig, 7, 41, 2; 91 p.

Gellert, J. 1932. Die eigenartigen Verwitterungs- und Land-
schafeformen des Dikilitasch-Sandsteines in Nordost-
Bulgarien. - Balkanforschungen des Geol. Inst. der Univ.
Leipzig, 11, 23; 3.

Ehrenberg, E. 1938. Gedanken zur Enstehung des Dikilit-
asch. - Wiss. Jahrb. D.S.G., Wien; 97-107.

Lahn, E. 1932. Der steinerne Wald von Varna (Ostbulgarien).
- Zentralbl. Min. Jahrg. Abt. B., 391-394,

Panos, V., Skacel, J. 1966. Zur Frage der Entstehung der
Steinsaulen “Pobitite kameni” und anderer eigenartiger
Formen zwischen Varna und Beloslav in Nordost-Bulgar-
ien. - Zeitschr. fur Geomorph. N.F., 10, 2; 105-118.

Skacel, J. 1963. Ke vzniku sloupovitych tvaru “Pobiti kamni”
u Varny v Bulgarsku. - Zprawy Slozskeho Ustavu CSAV v
Oprave, Prirodni ved., 128-B; 1-12.

Spratt, T. 1856. On the Geology of Varna and its Vicinity and
of other parts of Bulgaria. - Quarterly Journal of Geolog.
Soc. of London, 12; 387-388.

Spratt, T. 1856a. Varna Bay and the Lake of Allahdyn. - Quar-
tery Journal of the Geolog. Soc. of London, 13, 1; 72-73.
Toula, F. 1890. Geologische Untersuchungen im ostlichen
Balkan und in den angrenzeden Gebieten. - Denkschr. Ak.

Wiss. K., 1, 57, Wien; 1-80.

Toula, F. 1892. Geologische Untersuchungen im ostlichen
Balkan und in anderen Theilen von Bulgarien und Os-
trumelien (II Abt.). - Denkschr. Ak. Wiss., Wien, 59, 2;
409-478.

Ulbrich, J. 1939. Ein steinerer ,,Wald“. - Kosmos, 1, Stuttgart.

Vachtl, J. 1943. Kamenny les u Gebeaze u severovych. Bul-
harsku. - Veda prirodni rocnik, 15, Praha.

Walther, H. 1994. The Stone Forest near Varna, Bulgaria -
Tertiary Rock Pillars of Unknown Origin. - Z. angew.
Geol., 40, 1; 50-55.

Ananxosa-XpucyeBa, K. 1984. Ctpaturpadus Ha eoueH-
ckuTe cenuMedTH npu c. Benocnas, Bapuencko. - Ch.
baaz. econ. 0-60, 45, 1; 33-44.

Apuaynos, I'. 1934. Ia 3ana3um HawaTta npupona. - Céop-
Huk Ha Cwio3a 3a 3awuma Ha poOHama npupoda, 1.

Apnaynos, I'. 1939. [IpuponxuTe kaMbHH BLB BapHeHCKo. -

12

Céopruk na Cwsio3a 3a 3awjuma na poOHama npu- poda, 2.
Baxanos, I1. 1921. [To6utuTe KaMbHK (JHKMIIH Talll, KAMEH-
HuTe cTbnbose) - Bapuencko. - Cn. IIpupoda, 22, 1; 4-6.
Bakanos, I1. 1922. Kamennute ctbnbose - Bapueucko. - Cn.

Bwoae. mypucm, 14, 3, 37-39.

BaubkoBckwuit, JI., BaHbkoBckas, B. 1972. Yto takoe I[To6uteie
KaMHH? - Xumua u ocusus, 6; 77-79.

Benmyctakos, E. 1962. CtpaTurpadus Ha NONHHA MajeOreH B
nnockoropuaTa Ha CeBepou3sToyHa Bbarapus. - H3a. [eoa.
uncm., 10; 90-118.

Bonues, E. 1949. KakBo 3xHaeM 3a nmpousxona Ha [Tobuture
KaMBHH. - [Tpupoda u 3HaHue, 2,9/10; 41-43.

Bonues, E. 1955. [To6buTuTe xaMbHH. - [Ipupoda, 3; 29-31.

Bonues, E. 1970. ITpousxoasT Ha [TobuTHTe KaMbHH. - [Tpu-
poda u 3uawue, 6/7; 30-37.

Bonues, C. 1934. IIpousxonsT (reHe3ucsbT) Ha ,,A3npaseHuTe
kambHu" (Jukunu Taw) wid Ctbpunna BbB BapHeHcko. -
I'eonoeus na baakanume, 1, 1; 5-15.

Bonues, C. 1938. Bbpxy npousxona Ha IToOHTHTE KaMbHH
(dukunutaw) BbB BapHeHcko. - Cn. ITpupodosnanue, 1, 1;
17-22.

I'eoprues, I'. 1964. da 3anasum ,Jlobutute kambHu (duku-
nurtaw)®. - Cn. ITpupoda u 3uawue, S.

I'noeus, M. 1948. Io6utuTe kamMbHK BLB BapHeucko. - I'co-
2padicku npeaneo, 3, 1; 9-10.

Ioyes, I1. 1926. EouennbT B CeBeponsTtoyHa bBuarapus. - Tp.
Bwa2. npupodousn. 0-eo, 12; 97-105.

Toyes, I1. 1933. ITaneoHTONOrH4YHH KU CTpaTHrpadCKH M3yua-
BaHus Bbpxy Eouena b8 BapHeucko. - Cn. Baae. 2eon. 0-
80, 5, 1; 1-82.

Toues, I1. 1934. I'eonornunu 6Genexku 3a OKOJHOCTHTE Ha
BapHeHckure esepa. - Cn. baae. 2eoa. 0-60, 6, 1, 31-60.
Hasutawsunu, JI., 3axapuesa-Kosauesa, K. 1963. O npowuc-
xoxneHuu ,,Kamenuoro neca* 6au3 Bapust (8 Boarapuu). -

Coobwy. AH I'pysunckou CCP, 30, 4; 441-446.

Hasuraweunu, JI., 3axapuesa-Kosauesa, K. 1963a. 3aranka
»KamenHoro neca“ B Bonrapuu. - ITpupooda, 9; 90-91.

Hasutawsuau, JI., 3axapuepa-Kosayesa, K. 1975. ITponcxox-
nenue KameHusix necos. - T6uaucu, Meynuepba, 195c.

Humos, [. 1970. [To6utHTe XaMbHH. - ITpupoda, 12, 5; c.103.

3axapuesa-Kosauesa, K. 1965. Hoeu Bbarnenu 3a o6pa3sysane-
TO Ha ,,[To6buTHTEe KaMBHKU" ([ukunuTawl) npu Bapwa. - [Tpu-
poda, 5, 44-49.

3axapueBa-Kosauesa, K. 1966. O pacnpocTpaHeHHH CTPYKTYp
nonoGHeix ,,KameHHoMy necy* BapHeHckoit obnactu 3a
npeaenamu Bonrapuu. - Coobw. AH I'pysunckoi CCP, 42,
1; 139-144.

3axapuesa-Kosauesa, K. 1969. Otnoso no swnpoca 3a ,Ka-
MeHHaTa ropa“ (JIMkunuTai) B OKOJHOCTHTE Ha BapHa. -
Cn. Bwsae2. 2eon 0-60, 30; 3.

3narapcky, I'. 1927. Teonorus Ha Bwarapus. - Yuusepcumem-
cka bubauomexka N65, Copus, XynoxHuk, 268c.

Hnues, 3. 1993. ITobutuTe KaMbHHU. - B-k Pydnuuap, 7.

Masunes, I1. 1955. Brpxy naneorena B Ctanutcko (BapHencko).
-T'od. CY, 49, 2.

Mannes, I1. 1970. Bwvpxy o6pa3ypanero Ha ,Ilob6utuTe
KkamMbHU* BbB BapHeHncko. - eoepagus, 20, 9; 18-21.

Maunes, I1. 1971. UynuuTe KOHKpeuuH BbB BapHeHcko. -
Ipupoda u 3Hanue, 24, 6/7; 46-51.

Matnuazes, I1. 1972. TopHounpeck: KOHKpPELUMH MexXay cenata
CnsHueBo H Benocnas, Bapueucko. - Cn. bsaz. 2eoa. 0-60,
33, 2; 205-215.

Maunes, I1. 1972a. Jla 3anasum I[ToOGuTHTE KaMBHH BBHB
BapHencko. - I[Ipupoda, 21, 5; 77-80.

Matunes, IT. 1992. Enun denomen 3arusa! - B-x Exo, 7.

Maproc, A. 1960. YynxHata xaMeHHa ropa. - Bapua, HQo»poxc.
uszdameacmeo, 39 c.

Maproc, A. 1970. ITo6uTHTe KaMBHK. - Bapua, I'. bakanos, 85 c.

Haues, U. 1986. Buorenno obpasysane Ha ,,ITo6uTHTE KaMBb-
HU“. - B-x Xemyc.

89



Havues, 1., Maunes, I1., Xenes, C. 1986. IloGuTHTe KxaMbHH -
ponopacyioBu 6HoxepMH. - Cn. a2, 2eoa. 0-60,47, 3; 1-13.

IMTamyxuues, A. 1996. PudocTposiiu Opranu3MKu H OpraHo-
reHHH nocTpo#ku oT Buarapus, Amxup, Tyauc u 3aup. -
Agmopedepam na ducepmayus, Codus, 50 c.

Tlanom, B., Cxauen, 51. 1964. TToGHTHTEe kaMBHH K OPYTH dop-
MH Ha pesieda Mexay BapHa u Beniocnas B CBETIIHHATA Ha
HOBH HaOmwoneuus. - H3e. B»a2. zeozp. 0-e0, 14, 4;
139-146.

IMerxos, C. 1936. IlpHponus nameTHHuH. - B-x Mup, 6p.
10836/03.12.1936.

Ilerxos, C. 1936a. ITo6bnTuTe Xambuu ([uxuaHTaw) H npe-
CTBILJIEHHETO C TAX. - B-x Mup, 6p.10849/17.12.1936.

Ionos, B. 1957. UyanuTe xbTOBE H3 HaulaTa poaMHa. - C.,
Hayka u uskycmeo, 52-65.

ITonos, B. 1963. [To6utnTe Xambuu (nxunuram). - B: Hawu
pe3sepeamu u npupodHu 3abeaexcumearnocmu, C., Hayxa u
H3kycTso, 187 c.

ITonos, B. 1984. I'eHe3aucsT Ha NOGHTHTE XaMbHH. - [Tpupoda,
4, 68-71.

Panes, B. 1938. Taiinata Ha [To6uTHTE XaMBHH BBB BapHen-
CKO pa3kpHTa,. - B-x [uec, 6p.638/17.03.1938.

Panes, B. 1939. Nuxunuramxute crbhnbose or Guorenna
raenHa Touka. - I'od. CV, 35, 3; 201-224.

Tanes, K. 1977. ITo6utnre xambhu. - [Tpupoda u suanue, 7.

Tennsxos, B. 1833. Ilmcbma u3 Bonrapuu. - Mocksa,
104—112.

Mxopnua, I'., Mxopnun, K. 1921. IsaneceTroaniuHa aeHHOCT
Ha BapHEHCKOTO apXeoNIOrH4HO A-BO. - H36. Apx. 0-60, 7;
3-84.



