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Further identification of fossil Pediastrum (green algae) from the late
Quaternary at Lake Kopais, Southeast Greece is attempted. Ecological studies
have indicated that the abundance of Pediastrum in the Mediterranean region
could be a useful indicator of high lake level (more than ca. 2m depth), but the
Pediastrum in the Kopais data is abundant both in the Holocene and the last gla-
cial, indicating no significant lake level change through the last deglaciation. On
the contrary, our attempt of Pediastrum subdivision reveals that the majority of
Pediastrum in the last glacial consisted of P. kawraiskyi-type. The ecological data
have pointed out that this type prefers low water temperature (less than ca. 23°C in
summer), and thus the abundance of P. kawraiskyi-type in cold periods does not
necessarily indicate the high lake level at that time. The resulting low values of the
other Pediastrum in the last glacial deserve attention. Coupled with our pollen
data showing significantly drier last-glacial conditions around the lake, the low
values of Pediastrum except P. kawraiskyi-type may indicate relatively lower
water level of Lake Kopais in the last glacial. Our results strongly suggest that
non-lake-level indicators such as P. kawraiskyi need to be excluded from the total
Pediastrum spectra for the reliable lake level reconstruction based on the

Pediastrum evidence.
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Lake level records are quite useful geological data for the reconstruction of past moisture conditions
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particularly in arid to semi-arid regions . In the Mediterranean region, however, the apparent dis-

crepancy between the reconstructed moisture conditions based on geomorphology and palynology has
been pointed out. Paleoshoreline records, provided mainly by geomorphological evidence, have recon-
structed significantly higher lake level at the last glacial than in the Holocene ' ~* . On the other hand,

all the available pollen data in the Mediterranean region has reconstructed remarkable Artemisia

(9 -14)

steppe that suggests semi-arid glacial conditions . The present annual mean precipitation in the

as)

Mediterranean region is 400 - 500mm or more "” , while that of Artemisia steppe zones is ca. 150-300

mm “*'” | This means that the last glacial conditions in the Mediterranean region reconstructed by
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pollen evidence is significantly drier than today. It has been argued that the high lake level in the last
glacial may be explained by the low evaporation level resulted from the low temperature at that

time

. According to this argument, the high lake level in the last glacial does not necessarily indicate
the higher precipitation level at that time. An alternative explanation for this discrepancy has been pro-
posed by assuming larger seasonal variation of rainfall in the last glacial than today. According to the
water balance model by Prentice et al. ™, high lake level coincides with dry, open vegetation around
the lake if most of the rain falls in winter and flows into the lake without being consumed by the sur-
rounding vegetation. However, no distinct geological evidence to verify these hypotheses has been re-
ported.

Fossil Pediastrum could also indicate the past lake level. In the Mediterranean region, ecological
studies have shown that the Pediastrum abundance could be a useful indicator of open water conditions

with higher water depths of more than 2m *”

. The advantage of this alga is that it is automatically ex-
tracted by the standard pollen preparation process because the physical and chemical characters of
Pediastrum resemble those of pollen. This means that the lake level history as well as the past moisture
conditions around the lake could be reconstructed by a single pollen data set with Pediastrum spectra.
The problem is that the validity of this approach has not yet been accepted as widely as that of
geomorphological techniques. Since Pediastrum is a highly diversified algal group, all the Pediastrum
species does not necessarily show similar environmental preferences. A typical example of the excep-
tion is Pediastrum kawraiskyi. Ecological studies have shown that the distribution of this species is de-
termined by water temperature rather than water depths. That i1s, Pediastrum kawraiskyi prefers low

(21)

water temperature (less than 23°C in summer) rather than high water depths ® . For reliable lake level
reconstruction, therefore, such a non-lake-level indicator needs to be excluded from the total
Pediastrum spectra.

In this paper, we provide Pediastrum spectra as well as a pollen data with AMS "C ages from Lake
Kopais, Southeast Greece. Lake Kopais is one of the largest poljas (karstic depression) in Greece that
are located in coastal lowlands (ca. 100m above sea level). Although it has been drained artificially, its

“ In 1984, a 120m core was recovered about 2 km off the end of

original length was as much as 20km
the depression. The sediments basically consist of white or greenish-gray lake marl, showing high car-
bonate contents often exceeding 90%. Microscopic observation has shown that the highly calcareous
character of Kopais sediments is attributed to numerous clay-sized carbonate particles. Absence of
specific structures on these particles indicates that they are most probably precipitated origin. Detailed

“ In this paper, we show a se-

pollen results at Lake Kopais have been described in another paper
lected pollen diagram on the top 16.2m part of the 120m core (Fig. 1). A significant vegetation change
through the last deglaciation is observed in our pollen diagram. The Holocene is characterised by
dense forest of Quercus while the last glacial is characterised by open steppe of Artemisia and
Chenopodiaceae. This results agree with other available pollen data in the Mediterranean region,
strongly suggesting the moister conditions in the Holocene and the drier conditions in the last glacial.
On the other hand, the curve of total Pediastrum does not show any significant value changes through
the same time interval. Although a high peak of Pediastrum is recognised near the end of the last gla-
cial, the total Pediastrum is more or less abundant throughout the diagram. It is unlikely that no lake
level change occurred through the last deglaciation because our pollen spectra show a drastic moisture
change around the lake. The most probable explanation for this disagreement is that the total
Pediastrum is a heterogeneous mixture of lake-level indicators and non-lake-level indicators such as P.
kawraiskyi. For practical lake level reconstruction, therefore, the total Pediastrum needs to be subdi-
vided.
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Fig. 1. Selected pollen diagram with Pediastrum spectra on the top 16.2 m part
of a 120 m core from Lake Kopais, Southeast Greece. The lab numbers of AMS
"C ages are GrA 6238, 6239, 6240 and 6241 in descending order. Pollen of trees
and herbs excluding aquatics is used as a total sum to calculate the percentage
of individual pollen taxon. Similarly, every pollen taxon, spore and

Pediastrum itself are used as a sum to calculate the percentage of Pediastrum.
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We attempted to differentiate P. kawraiskyi from other Pediastrum and showed it as P. kawraiskyt
-type. This type is defined morphologically by triangular peripheral cells, visible openings between the
body cells and the remarkable verrucate pattern “ . The results of our attempt were successful. Most of
the Pediastrum that had been abundant in the last glacial was identified as P. kawraiskyi-type, while
by the end of the last glacial this type disappeared and was completely replaced by the other
Pediastrum. This is consistent with the cold-loving character of P. kawraiskyt. It should be noted that
the exclusion of P. kawraiskyi-type resulted in the clearer value change of the other Pediastrum. That
is, the curve of the other Pediastrum shows low values during the last glacial, while it shows signifi-
cantly high values near the end of the last glacial and in the major part of the Holocene. It declines
again in the mid - to late Holocene. The possible explanation of this decline might be attributed to the
extremely ‘salty’ lakewater conditions in the mid - to late Holocene that allowed almost pure carbon-
ate deposition in 1.0 - 5.8m depths of the core.

Conclusively, our attempt to differentiate P. kawraiskyi-type revealed that the value of the other
Pediastrum was significantly lower in the last glacial than in the end of the last glacial to the Holocene.
It is hardly possible to attribute this low value of the other Pediastrum to the low water temperature in
the last glacial because Lake Ioannina, an inland site in northern Greece, has provided significantly
abundant fossil Pediastrum except P. kawraiskyi-type despite its significantly colder climate than that
of Kopais * . The low value of the other Pediastrum may reflect the low lake level in the last glacial.
Our pollen data, which have suggested significantly drier conditions around Lake Kopais in the last
glacial, support the above discussion. We emphasize that it is often indispensable to exclude non-lake-
level indicators such as P. kawraiskyi from the total Pediastrum spectra for reliable lake level recon-

struction based on the Pediastrum evidence.
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FU L L BEHEO /NS HNSER LT
Pediastrum 1t D5 DIERIZCDINT

CUINNET RS SN SR O

D GRS BT R T606 SR A HUX AL B 4y T
O REBEAAALTIN 2> ¥ —  T615  sLHEBHTPE R AKL LT 3 - 2

F v v EHEEISAL B3 SEEH L 22 PURC AR I O Pediastrum GEHRED {bAIiIc>WT, FEAZEE
EARA T, REFN S AT L IC 35 B Pediastrum OREHUI/KEE 2 m LIEOEIKN OE /173
EEEA IS0 9 305, I3 MNCEB VT Pediastrum (EFEOKINC & 72 BKIICbZFEL TR Y, T OHE»S
BHOKI & BRI DMK OB 2FiA & 5 2 EETERV. —F, IO Pediastrum X LT E SIZ[EE%ET
T EER, T I W TIREOKINCHE R4 % Pediastrum O KZ I P. kawraiskyi BICE4 5 T &0
B S n & 78 - fo. AEfEFIREENC L B &, S ORNEKALICERE < HOKIRAHK 23°C LT OEKEEITE T &5
Dr->TW3B, Lich-T, TOFBELHETEIEENE ST L EYFOFMBEKMTH > EEFEHE LTV,
— i FNLIAND Pediastrum HKWNCEHF DD - 12 2 &1, KD TEB FCEkRAS 2 2% 1 1 H 0 O B 158
BIREARL TV A T L EFRICANS &, B S KN a YA MOIKEDEP > 7 T EDRMEEZ B T &M
TE 3., APEOFERE, Pediastrum 2 MO THIKALOEICETT S fodiid P. kawraiskyt B0 & 5 73 JEi#IK
SRR A S BN H B T EER LTV A,
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