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RADIOCARBON AGES FROM THE BOTTOM DEPOSITS OF LAKE
SARKKILAN]JARVI, SOUTH-WESTERN FINLAND

PENTTI ALHONEN

Department of Geology and Palaeontology, University of Helsinki, Finland

ABSTRACT

A contribution to the Post-Pleistocene (= Holocene) chronology of south-western Finland, based on pollen strati-
graphy and C*-datings, has been presented in this paper. Five sites were compared with the Central Scanian (southern
Sweden) sequence at Agerod mosse dated in detail with radiocarbon method. The results show that the zone bound-
aries V/VI and VIII/IX seem to be synchronous in the area investigated, whereas T?, P? and P are time transgressive

and only reflect local successions.

Introduction

This paper reports the results of radiocarbon
datings from the bottom deposits of Sarkkilan-
jarvi, the pollen stratigraphy and palaeolimno-
logy of which have been discussed in an earlier
study (see Alhonen 1967). The Post-Pleistocene
(or Post-Glacial or Holocene) time stratigraphic
unit has recently been dated by a number of
Ct4-datings from different parts of Finland and
the values from Sarkkilanjirvi contribute to the
Post-Pleistocene chronology of south-western
Finland.

The present study compares the results of
Ct4-determinations from five sites in SW-Fin-
land (see the map of Fig. 1). The Lapaneva
bog (1) in the commune of Kihni6 is the north-
ernmost site. It has been investigated both with
pollen stratigraphical and radiocarbon methods
by Salmi (1962). Sarkkilanjirvi (2) lies in the
commune of Ikaalinen, and Karhejirvi (3) lies in
the commune of Viljakkala, both about 50 km
north of the town of Tampere. The pollen
stratigraphy of Karhejirvi with a radiocarbon
age for subfossil waternut (7rapa natans L.) has

9 8352—68

g T4 3 )w%
c‘—\\ :
N\
\

s
N f

\
8

YR

Fig. 1. Map of sites and the area.
Numbers refer to site numbers used in
the text.

been described by Alhonen (1964). Some pollen
diagrams from the Karhejirvi area have been
previously published by L. Aario (1932). Var-
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Fig. 2. Pollendiagram of Lake Sarkkilanjirvi with

rassuo (4) about 10 km west of the town of
Lahti is a bog which has been the object of
several investigations (Donner 1951 and 1966;
Okko 1957 and Tolonen 1966). The Rabacka
bog (5) is situated in the commune of Tuusula
about 40 km north of Helsinki. The pollen
stratigraphy has been previously published by
Molder, Valovirta and Virkkala (1957) and Virk-
kala (1959). A re-investigation employing radio-
carbon datings has been made by Virkkala
(1966).

Radiocarbon ages

The radiocarbon ages from Sarkkilanjirvi are
presented in the diagram of Fig. 2. The oldest
date of this series, 7 980 4 250 B.P. (T-529),
represents the zone transition V/VI, where the
pollen curve of Pinus declines and the curve of
Alnus rises clearly as stated by Sauramo (1958)
and Donner (1963).
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the radiocarbon dates. From Alhonen (1967, Fig. 8).

The next date, 4 620 4 180 B.P. (T-527), is
from the beginning of the continuous pollen
curve of Picea, marked P° in Table 1. The radio-
carbon age 4 040 4- 350 B.P. (T-526) dates the
time when Picea became common in the area, as
is indicated by the marked rise of its pollen
curve (P™ in Table 1). These two datings are
very local chronological fixed points, as we
shall see later in this study.

The youngest date 2 440 + 120 B.P. (I-1922)
gives the radiocarbon age for the zone boundary
VIII/IX, which is best indicated by the end of the
continuous pollen curves for Corylus, Ulmus,
Quercus and Tilia, the rise of Pinus and the decline
in the curves for Betula and Alnus (cf. Sauramo
1958 and Donner 1963).

Comparisons and conclusions

In Table 1, Ctt-ages obtained for the pollen
stratigraphy of Sarkkilanjitvi have been com-
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Table 1. Comparison of the radiocarbon chronology of sites in south-western Finland with that of Scania and
with zones used by Sauramo (1958), terminology of Blytt-Sernander and that of Deevey and Flint (1957).

pared with the pollen stratigraphical units of the
last 8 000 years from the raised bog Agerdds
mosse in Central Scania (southern Sweden) based
on radiocarbon determinations of 33 samples
(Nilsson 1964). The pollen zone boundaries have
been given approximate dates. The two oldest
Scania dates in Table 1 have not been converted,
but the dates are based on the Libby value for
the half life of C'%. The younger determinations
are, however, converted values as in Nilsson
(1964), because the differences between the con-
verted and non-converted dates are very small in
this case.

Table 1 also comprises the C'4-determinations
from the other sites in south-western Finland

listed above (see the map of Fig. 1). The pollen
zones are according to Sauramo (1958), the
names of the climatic periods follow the scheme
of Blytt-Sernander. The terminology of Deevey
and Flint (1957) is also included in the table.
Their time stratigraphical unit Post-Glacial
Hypsithermal Interval has been dated from
approximately 7000 B.C. to approximately
600 B.C.

The Ct4-datings of the zone boundary V/VI
from the comparison sites in south-western Fin-
land show that the rise of .Alnus, one of the
characteristic features of this zone transition (as
defined by Sauramo 1958 and Donner 1963), can
well be used as a synchronous horizon in the
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Post-Pleistocene chronology of south-western
Finland. The mean value of four datings (see
Table 1) for the zone boundary V/VI is approxi-
mately 5973 B.C. It is also worth mentioning
that Tynni (1966, p. 58) has obtained a radio-
carbon age of 5170 B.C. for the rise of Alnus in
Askola (southern Finland). Another sample,
only 10 cm lower down in the same series and
below the beginning of the alder curve was,
however, of the age of 6 650 B.C. If we use both
of these values, we get a mean of 5910 B.C.
for the zone boundary V/VI, which then com-
plies with the dates discussed above.

The radiocarbon dating 4 620 B.C. for the
rational border of 77/ia (‘T°) in Karhejirvi gives
the age for the zone limit VI/VIIL. This age has
been regarded in Finland as forming the bound-
ary between the older and the younger part of
the Atlantic period (cf. Sauramo 1958). As can
be seen from Table 1, the C'*-age of T° 4 140
B.C. in Varrassuo is about 500 years younger,
and it can thus be used only more or less locally
for the defining of the zone boundary VI/VII
(see also Donner 1957, pp. 10—12). It can also
be stated that 77/ia became general in south-
western Finland during the younger part of the
Atlantic period (zone VII) (Donner 1963,
Fig. 10).

The immigration process of Picea into Fin-
land is well illustrated in a map of Donner
(1963, Fig. 11). The Ci%-age of P° in the Sarkki-
lanjirvi series is likely to date the moment of
immigration of Picea into this area, and the
dating 2 040 B.C. gives an age for the general
spread of Picea (P*), which is seen as a sharp
rise in its pollen curve. The difference in age
between P° and P* is about 600 years, which
denotes the time that was needed for Picea to
become a common tree in the forests of the
Sarkkilanjirvi area after its immigration there,
if the interpretation of P° is correct. The palaco-
biogeography of Picea in Finland has also been
studied in detail by R. Aario (1965, isochron
map Fig. 3) and Aartolahti (1966, isochron map
Fig. 6). They give several radiocatbon datings

for the time when spruce became common in
different areas. As can also be seen in our table,
the rise of Picea (P) clearly varies in age and is
thus time transgressive already within a limited
area. Thus, P° and P™ can only be used as very
local chronological fixed points, as was also
mentioned above. It should be mentioned in this
connexion that Virkkala (oral information) has
recently obtained a new C!4-determination from
the Rabacka bog for a point just below his pre-
vious sample 1 (=P7T) (see Virkkala 1966,
Fig. 1). This value 4 620 -+ 130 B.P. (2 670 B.C.)
(Su-59) corresponds exactly with the age of P°
in Sarkkilanjirvi. As an explanation, it can be
stated that deposition in the Réibacka bog has
been very slow compared with that in Sarkkilan-
jarvi.

The youngest radiocarbon age, 440 B.C., in
the Sarkkilanjirvi series dates, as mentioned
above, the zone boundary VIII/IX. No corres-
ponding horizons to this pollen stratigraphical
limit have been previously published in the
radiocarbon chronology of south-western Fin-
land. Nilsson (1964) gives an approximate date
of 300 B.C. for the boundary SB 2/SA 1 at
Agerdds mosse in Scania, and the same date has
been obtained with radiometric dating by Berg-
lund (1966) for eastern Blekinge. In his Late-
Quaternary time-scale Sauramo (1958, p. 44)
marks this boundary at ca. 800 B.C., and Don-
ner (1963) in his schematical pollen diagram
(see p. 7) at ca. 500 B.C. It can be concluded that
the C'4-date for the zone transition VIII/IX
from the bottom deposits of Sarkkilanjirvi
is in rather good agreement with the Swedish
results.

We may summarize our conclusions as fol-
lows. The indicator of a marked vegetational
change in south-western Finland, the steep rise
of the Alnus curve, which is the characteristic
feature of the zone boundary V/VI, seems to be,
according to the present material, nearly (or
practically) synchronous in the area presented in
Fig. 1. The minor differences in age between the
Cli-datings of this boundary are only method-



ological. It can also be concluded that the zone
boundary VIII/IX, which reflects the climatic
deterioration at the beginning of the Sub-Atlan-
tic period, hardly shows any greater variations
in time, especially when compared with the
results of Scania. These two boundaries V/VI
and VIII/IX are thus probably almost synchro-
nous in south-western Finland and perhaps also
in a much wider area as stated by Donner (1963,
p- 22). The other vegetational changes inside the
Hypsithermal Interval probably only reflect
local successions. As can be seen in Table 1,
T°, P° and PT show fairly great differences in
age and are thus time transgressive as has been
shown earlier by Donner (1957 and 1963).
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It is also interesting to observe that the datings
of the pollen zones, at least from the beginning
of the Atlantic period, obtained with methods
other than radiocarbon, seem to comply with the
previous datings of Sauramo (cf. 1958) as can
be seen in Table 1.
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