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Abstract. The Lepistiku buried peat section, part of Mustamäe Bog, was studied in Tallinn,
North Estonia. It has been a spring-mire, which started to form behind the beach formations
about 4700 BP due to land uplift and was situated near the maximum limit of the Litorina Sea
(21–22 m a.s.l.), at an elevation of about 16–17 m a.s.l. From the beginning of the 19th century, the
construction of marine forts and other military objects destroyed the forest cover of the area around
the bog and provoked aeolian processes, due to which the southern part of Mustamäe Bog was
covered by sand. The aeolian processes lasted up to the 1960s, when Mustamäe housing district was
built.
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INTRODUCTION

Holocene lake and bog sediments are seldom covered by mineral deposits.
Such buried organic deposits are important in highlighting the processes triggered
off by short geological events, such as the transgression phases in the
development of the Baltic Sea. The regressive stages of the Baltic Sea often
left behind lakes and lagoons in small depressions, which dried up, paludified,
or were covered by terrestrial vegetation, and later, during the following
transgressions of the sea, their remnants were inundated and coated by mineral
deposits of the coastal formations. In those buried conditions patches of peat and
gyttja have been sealed and well preserved up to the present, offering material to
accurately date the events involved in the burial process.

The first scientific remarks on the Holocene buried organic deposits in Estonia
were provided by Schmidt (1869) and Thomson (1933), followed by Veber
(1950), Paas (1960), and others. All the sites discovered by these authors were
later studied by Kessel (1962, 1968, 1975; Kessel & Raukas 1967; Kessel &
Punning 1969a, 1969b, 1974). In the 1960s Kessel described several new sites of
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buried organic matter, most of them found during the exploitation of new gravel
pits and proclamation of mires. In 1968 she mentioned 38 sites with buried gyttja
and peat at elevations from 5 to 35 m a.s.l. For now, buried organic deposits of
Holocene age are known from 76 sites, 42 of which are connected with the
Ancylus Lake beach formations, 27 with the Litorina Sea ones, and 7 are younger
and of various age. Very little is known about the organic deposits buried after
the Litorina Sea transgression (Künnapuu 1968; Kessel 1975). One of such sites
is described in this short note.

MATERIAL

Buried organic deposits are known from at least four sites within the limits of
Tallinn: Iru, Järvevana, Ülemiste, and Mustamäe (Fig. 1a; Künnapuu 1957, 1968).
The Lepistiku buried peat locality, part of Mustamäe Bog, was discovered during
the construction of a shopping centre at the corner of Sõpruse Avenue and
J. Sütiste Road by AS Geotehnika Inseneribüroo (2000).

Mustamäe Bog between A. H. Tammsaare Road and Sõpruse Avenue (Fig. 1b)
has an oval configuration, the length in west–east direction being about 2.2 km.
The bog is tilted towards the north, where its elevation is 10–12 m in contrast
to the southern 18–20 m (Künnapuu 1968). The thickness of the fen peat in the
central part of the bog is about 1–1.5 m and less than 1 m in the border areas. Its
southern part, about 200–300 m wide, including the Lepistiku site (Fig. 1b,c), is
covered by 0.5–3.5 m thick sand. In January 2000, when the construction pit was
open, the authors of the present paper examined the site more thoroughly. A layer
of buried peat with a maximum thickness of c. 1 m was exposed in the northern
cut of the construction pit (Fig. 1d, Photo 1) at an elevation of 16–17 m a.s.l. The
lens of peat faded away in the southern direction. The most representative and
longest monolith taken from the vertical cut was sub-sampled at 1 cm intervals
for loss-on-ignition analyses (LOI at low 550 °C and high 850 °C temperatures).
Additionally, conventional 14C dates were obtained from three 3 cm slices of
sediment.

RESULTS  AND  DISCUSSION

Sediment lithology at the sampling point measured from the ground surface
was as follows:

0–190 cm

190–210 cm

Fine-grained sand, the uppermost 40 cm has slight lamination
and has been estimated as filling; 40–190 cm without visible
lamination.
Herbaceous peat, well compressed and decomposed. Uncalibrated
radiocarbon age of the topmost peat layer (190–193 cm) is
178 ± 58, Tln-2441.
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Fig. 1. Location of sites with buried organic deposits in Tallinn: (a) with indication of the Lepistiku
site in Mustamäe Bog; (b) the sequence of Mustamäe Bog (after Künnapuu 1968) with authors’
modifications; (c) and (d) sampling site at the buried peat sequence at Lepistiku (after AS Geo-
tehnika Inseneribüroo 2000).
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Photo 1. About 1 m thick peat layer at Lepistiku is buried by 2 m thick sand. View from south to
north, towards Sõpruse Avenue. Photo by A. Miidel, 2000.

210–238 cm

238–270 cm

270–290 cm
290–310+ cm

Peat with pieces of wood and Phragmites, compressed.
Uncalibrated radiocarbon age of the peat from 230–233 cm is
2790 ± 60, Ta-2719.
Peaty gyttja, well decomposed, with single pieces of wood.
Uncalibrated radiocarbon age of the peaty gyttja from 250–253 cm
is 3780 ± 50, Tln-2504.
Fine-grained sand with pieces of organic matter.
Fine-grained sand.

Taking into consideration the retreat of the Ancylus Lake level to 16–18 m
a.s.l. and the elevation of the Litorina Sea transgression to 21–22 m a.s.l. in
Tallinn (Kessel & Raukas 1979), the authors preliminarily concluded that the
peat layer was formed before the Litorina Sea transgression and is buried under
marine deposits. However, later the 14C dates revealed that this peat layer
actually accumulated approximately between 4700 and 180 14C years BP, which
corresponds to the Sub-Boreal and Sub-Atlantic. The composition of the peat
is rather uniform. Loss-on-ignition of the uppermost herbaceous peat varies
between 84 and 90%, LOI in the peat with pieces of wood and Phragmites is
89–92% (Fig. 2). The carbonate content of the sediment is low. Still, at a depth
of 245 cm it exceeds 3.75% (Fig. 2). Spring mires at the klint foot are fed by
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Fig. 2. Composition of the buried peat layer.

springs rather rich in calcareous compounds. The fine-grained sand covering the
peat has been interpreted by grain size and sediment structure to be of aeolian
origin; the underlying sand contains mollusc fragments and seems to be of marine
origin.

The most interesting questions in connection with the accumulation of this
peat are: 1) why the peat started to accumulate in the Sub-Boreal which is
believed to be a rather dry climatic period, and 2) why the peat bog was covered
by sand later? The described buried peat site lies near the Lepistiku black alder
grove at the foot of the well pronounced Litorina Sea beach ridges in front of the
North Estonian Klint. The klint foreland and Lepistiku alder grove are known for
their numerous springs feeding from the Ordovician–Cambrian aquifer at the
klint foot. According to the radiocarbon dates and accumulation rate, the spring-
mire started to form about 4700 BP, which corresponds to the post-Litorina Sea
stage. The shoreline model of the Tallinn area shows that by 4700 BP the post-
Litorina Sea shore had retreated to c. 15 m a.s.l., making the peat accumulation at
Lepistiku possible. The Limnea Sea beach ridges in the vicinity of Tallinn are
located at an elevation of 11–12 m a.s.l. and the sea coast at 4000 BP was about
0.5–1 km north of the site. The question is: what kind of environmental factors
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caused the formation of the spring mire? A reasonable answer is: the land uplift,
due to which the area emerged and the springs, being blocked by beach
formations of the post-Litorina Sea or glaciofluvial formations such as along the
E. Vilde Road (Fig. 1b), have lost sufficient drainage and started to submerge the
area.

The second question is: why the peat was covered by sand? According to the
14C date of the 3 cm surface layer of the peat, it was buried by sand in very recent,
historical times. The process seems to be provoked by human activities. One can
think of the clear-cutting and overgrazing of the surrounding sandy area as a
sufficient cause to trigger the aeolian processes. A known and more obvious
reason can be the construction of marine forts and other military objects to protect
the harbour of Tallinn, which started already at the beginning of the 19th century
and culminated before the First World War (Gustavson 1993, 1994). Sand was
needed for numerous defence constructions and the Litorina Sea beach ridge
nearby was a suitable place to excavate it. The area was also cut for timber and
cannon shooting-lines cleared. As a result, aeolian processes started in this sandy
area to the south and southwest of the mire with a thin soil cover and continued
up to the 1960s, when the building of the Mustamäe housing district west of
Tallinn began. On the maps from 1899 and 1936 the area around the site of
Lepistiku buried peat is shown as a bare open sandy area.
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MATTUNUD  TURVAS  TALLINNAS  LEPISTIKU  PIIRKONNAS

Leili SAARSE, Siim VESKI ja Avo MIIDEL

On esitatud andmed liiva alla mattunud turba kohta Tallinnas Mustamäel.
Turvas hakkas moodustuma umbes 4700 radiosüsiniku aastat tagasi ja ligikaudu
180 aastat tagasi mattus tuiskliiva alla.
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