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    a                                                                        b

    c                                                                         d

Fig. 1: Head capsules of subfossil  chironomids recorded from the shallow lakes in
Brandenburg  (phot.  U.  Mischke).  a  =  Microchironomus tener;  b  =  Cladotanytarsus
mancus group; c = Glyptotendipes cf. caulicola; d = Thienemanniola ploenensis

Fig. 2: Plot of summarized indi-
vidual percentages of significant
taxa from the two site and layer
groups of the lakes studied
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The grouping (Tab. 3) demonstrates also that the communities in the layers
from Kossenblatter See and Schwielochsee did not change remarkably within
the periods considered (i.e. all layers from the respective lake fell in the same
site group). However, the communities from the strata of the remaining lakes
were  scattered  across  the  two  site  groups.  This  suggests  changes  in  the
communities of those lakes between time periods.

This is also illustrated by the plot of summarized abundance-numbers of the
site groups (Fig. 3). Using only the significant species (as in figure 2), the chan-
ging of the communities of Langer See, Blankensee and Rangsdorfer See can be
traced within or between the two main "conservative" community types "Kos-
senblatter See" and "Schwielochsee".

    a                                                                         b

    c                                                                          d

Fig. 3: Plot of summarized individual percentages of the layers of the lakes from the
two taxa groups (Spearman rank correlation coefficient rS 0.933; p<0.001); significant
species only. Arrows show the direction of temporal succession. BLA = Blankensee,
KS = Kossenblatter See, LS = Langer See, RA = Rangsdorfer See, SLS = Schwieloch-
see;  numbers  indicate  years  (A.D.  or  B.C.).  For  year  dates  before  800  A.D.  see
comment in the text for Tab. 2



67

4.2  Ecological functions
From the metrics evaluated, a plot of the proportions of collectors/gatherers,
active  filterers  and phytal  dwellers  distributed in  the  layers  studied (Fig.  4)
shows similar results as the evaluation of the taxonomical communities. All
layers  from Schwielochsee  had  high  shares  of  gatherers/collectors  and  low
shares of active filterers  and phytal  dwellers,  opposite  to Kossenblatter  See,
which  showed  low shares  of  gatherers/collectors  and  high  shares  of  active
filterers and phytal dwellers in all time layers. In the remaining lakes, the ecolo-
gical functions changed between these two types. While ecological assemblages
in Blankensee showed some similarity to those of Kossenblatter See in the an-
tiquity period, they shifted to an assemblage near that of Schwielochsee in later
layers.  In  Langer  See,  the  assemblage  startet  with  a  character  near  that  of
Schwielochsee, shifted to "Kossenblatter See" conditions in medieval times, and
back to the former in the Baroque period.

Fig. 4: Plot of summarized guild percentages of the layers of the lakes. a = active filter
feeders: Spearman rank correlation coefficient rS = 0.761; p <0.001; b = gatherer/col-
lectors: rS = 0.879; p <0.001;). BLA = Blankensee, KS = Kossenblatter See, LS = Langer
See, RA = Rangsdorfer See, SLS = Schwielochsee; numbers indicate years (A.D. or
B.C.). For year dates before 800 A.D. see cooment in the text for Tab. 2

5  Discussion and conclusions
Regarding the water depth, only littoral taxa were recorded. Corynocera ambigua,
which was  found in  layers  from the  Middle  Ages  and the Baroque period,
counts as a mesotrophic species and has also been recorded from the littoral
and littoral-profundal zone of prealpine lakes (Orendt, 1991, 1993). This indic-
ates that the lakes studied here were shallow lakes in all periods represented by
the layers. From the taxa recorded, high productivity can be inferred for all
lakes at all times studied, including very early periods. This is confirmed by the
inference from total phosphorus concentrations (Orendt et al., in prep.). Both,
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taxonomical and functional chironomid communities, suggest three ecological
types of lakes: (1) "conservative type A" with low macrophyte coverage and
presumably high plankton densities not changing between periods (low shares
of phytal dwellers and gatherer/collectors, high share of actve filterers), repres-
ented by Schwielochsee; (2) "conservative type B" with high macrophyte cover-
age and presumably low phytoplankton densities not changing between peri-
ods (high shares of phytal dwellers and gatherer/collectors, low share of actve
filterers), represented by Kossenblatter See; and (3) a "dynamic type", in which
communities shifted between types (A) and (B) indicating changes in vegetation
(phytoplankton or macrophyte) between the periods. The changes of the chiro-
nomid communities do not suggest that macrophyte coverage was a character-
istic of the pristine lakes.

From our results, it can be concluded that the lakes of the area studied did
not have a uniform, pristine ecological state, but several rather different ones. It
can be assumed that there were lakes with no changes in plankton and macro-
phyte dominance, respectively, while others seem to have changed unidirec-
tionally to another state or alternated between states.  For Kossenblatter See
and Langer See, the chironomid community indicates an obvious macrophyte
coverage in their earlier periods. In the later periods studied, however, they
show a chironomid community resembling that of a plankton-dominated lake.
The ecological functions indicate a reversible process in Langer See, but the
taxonomical  community documents  a  unidirectional  development.  This  is  a
discrepancy,  and it  remains  an open question whether development  from a
macrophyte-dominated to a plankton-dominated lake can have been reverted to
the  pristine  state.  This  may  be  independent  from  habitat  morphology,  as
higher  shares  of  Cladotanytarsus and  Microchironomus  in  later  periods  indicate
increases in sand habitats.

From the individual numbers of the taxa groups (Fig. 3), the macrophyte-
dominated Kossenblatter See can be seen as having experienced a community
shift  to  the  plankton-dominated  lake  type  represented  by  Schwielochsee  in
earlier periods, but then a reversal in a later period (1758 A.D.). More data on
this are needed, however, as the number of layers studied so far is low and all
shifts concerning this lake remained in the same area of the diagram, giving the
appearance of no substantial change.

In this study, only selected sediment layers were considered in order to ob-
tain an overview of greater changes and differences and gain information on the
general characters of the lakes as well as general tendencies in a historical con-
text. As the approach was to compare several different lakes, it was not possible
to analyse a complete profile in fine stratigraphical resolution, and the number
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of layers analysed is low compared to other palaeolimnological studies. As a
consequence, the community history of each lake may have some gaps.

However, the results from the chironomid community analysis suggest that
lake states with and without macrophyte coverage have to be considered for
habitat description of reference status of these very shallow Central European
lowland lakes. Periodical loss of marcophytes even in periods of low human
impact was also recorded by Körner (2003), who used subfossil remainds of
macrophytes from all layers of the cores investigated here.

Nevertheless, for any single lake the direct impact of man could not be re-
lated to these findings. To elucidate such local impact, further investigations for
each lake are needed, including historical data on the particular colonization
history by man, which can be assumed to differ between the lakes.

As a conclusion, the chironomid communities have helped to identify tem-
poral tendencies in lake development and status. Therefore, this kind of analy-
sis is a useful tool for the evaluation of lake status and should be considered
regularly in palaeo-indication studies, like the study of other indicator groups
such as diatoms.
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