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The papers presented in this special issue of the Jour- 
nal of Paleolimnology were part of a special ses- 
sion on 'High Resolution Records' of the 6th Interna- 
tional Paleolimnology Symposium, held between 19- 
21 April 1993 at the Australian National University 
in Canberra, Australia. The interdisciplinary nature of 
paleolimnology brings together scientists from a wide 
range of subjects such as limnology, biology, geology, 
physics, chemistry, etc., and this is well reflected in the 
contributions presented in this special issue. 

Due to the tack of instrumental time-series extend~ 
ing over more than the last 50-100 years, paleoen- 
vironmental studies employing different proxy-data 
archives such as sediments, tree-rings, ice-cores and 
historical records have become an important tool in 
understanding past changes and natural variability in 
environmental systems (Eddy, 1992). They thus are 
comparable to long-term monitoring studies (see, e.g., 
Jacobson, 1988). The higher the resolution of such 
studies, the better the proxy-data generated can be 
related to modern instrumental data. As such high- 
resolution paleo-studies are very labour-intensive, they 
are usually only carried out for specific time-windows 
containing significant changes in biological or geo- 
chemical parameters of interest. 

As the formation of environmental proxy-archives 
is influenced by various different environmental 
parameters, each archive incorporates a particular 
aspect of environmental history with its own inher- 
ent problems of resolution. Ice cores contain informa- 
tion primarily about atmospheric processes (e.g. cli- 
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mate), whereas the development of tree-rings depends 
not only on atmospheric processes but also on local 
habitat factors. The formation of sediments is con- 
trolled mainly by atmospheric processes, as well as 
the geology of the hydrological catchment (see, e.g., 
Birks & Birks, 1980). These two factors may, in turn, 
also control the development of different parameters 
and groups of organisms within the catchment (e.g. 
pedogenesis, vegetation) and in the lake (e.g. water 
chemistry, algae, zooplankton). Therefore, there is no 
straightforward answer to the question 'What are high- 
resolution records?' As paleolimnology deals mainly 
with wet environments, we shall concentrate our dis- 
cussion on sedimentary records, specifically on those 
from lakes. 

From a methodological point of view a high ana- 
lytical resolution might be considered. This is a field 
where very much depends on the state of the art of ana- 
lytical methods. The taxonomic resolution (i.e. the tax- 
onomic precision) in investigations of different biolog- 
ical organisms has reached saturation in many fields. 
Studies of lacustrine records, including multiple proxy 
indicators, have become very important lately because 
of the possibility of them providing several indepen- 
dent lines of evidence for a common phenomenon (see, 
e.g, PALE Steering Committee 1994). 

There are different spatial and temporal scales that 
are important for the paleoecological and paleolimno- 
logical study of past environments (see, e.g., Birks 
1986). High-resolution sampling in association with 
lake sediments can imply high spatial resolution, e.g., 
many surficial samples from the same basin or from 
a whole geographical region. This approach may be 
applied in mapping and calibration studies, where 
modern surface sediments provide the basis for under- 
standing the present-day relationship of an organism 
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(e.g. pollen, diatoms, chironomids) to a parameter of 
interest (e.g. climate, lake pH; see, e.g., COHMAP 
Members 1988, Smol et al., 1986; Battarbee et al., 
1990; Walker et al., 1991). 

However, the term 'high-resolution' as used in the 
context of the Paleolimnology Symposium session as 
well as in the papers presented in this special issue, 
is linked mainly to studies with high temporal res- 
olution within a specific time-window. In lake sedi- 
ments, temporal resolution is a function of sampling 
resolution, which in turn is strongly dependent on sedi- 
ment accumulation rates. This fact has some important 
practical consequences, as the higher the accumula- 
tion rate, the higher will be the maximum possible 
temporal resolution in a paleolimnological investiga- 
tion. Chronology is another major issue which must be 
taken account of if a reasonably high degree of tem- 
poral resolution is to be attained. This is best achieved 
either by employing physical dating methods (e.g. 14C, 
2t°pb, 137Cs) or by counting discrete annual sediment 
layers, i.e. varves. Paleolimnological studies involv- 
ing varves allow the highest possible temporal resolu- 
tiorr (Bradbury & Dean, 1993; for reviews see, e.g., 
O'Sullivan, 1983, Saarnisto, 1986), i.e., single years 
or even seasons (see, e.g., Peglar 1993). Such studies 
may eventually result in estimates of rates of change 
with a temporal resolution high enough to allow com- 
parison with modern ecological processes (see Lotter 
et al., 1992). 
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