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Lake name: Lake Constance 

Contact person: Professor Dr. Ursula Gaedke (gaedke@uni-potsdam.de), Institute of Biochemistry and 
Biology, University of Potsdam, Maulbeerallee 2, 14469 Potsdam  

If not available, try Prof. Dr. Thomas Weisse, University of Innsbruck, Research Institute of Limnology 
in Mondsee (thomas.weisse@oeaw.ac.at)  

Rights of usage: Data are free to use after consultation with the contact person stated above. The 
least requirement is that researchers who gathered the data (see publications in this documentation) 
shall be mentioned in the Acknowledgements of any publication using this data package. 

Sampling site 

Lake Constance (LC) is a temperate, large (476 km2), deep (mean depth = 101 m, max. depth 252 m), 
and warm-monomictic lake north of the European Alps of glacial origin with weak pelagic-benthic 
coupling, and little allochthonous input into the pelagic zone (Bäuerle & Gaedke 1998). Plankton 
biomass and the factors regulating growth exhibit strong seasonality (Sommer et al. 1986, Boit & 
Gaedke 2014 and literature therein). The annually repeated, successional cycle in LC is largely driven 
by autogenic processes during the growing season from March until October/November (Sommer et 
al. 1986, Sommer 1986, Peeters et al. 2007, Tirok & Gaedke 2007) and by abiotic forcing during winter.  

Sampling methods 

Bacterioplankton biomass (BB) was measured in situ as described by Weisse (1991). Samples were 
taken at the deepest site (147 m) of the north-western part of Lake Constance (“Überlinger See”). 
During the growing season when the lake is more or less stratified, the routine sampling interval was 
once per week. In winter time, one sample was taken every 2-3 weeks. Samples were taken in 10 
subsequent hauls using a 2 m long (4l volume) water sampler covering the entire water column from 
surface to 20 m depth. Samples were fixed immediately with formalin (final concentration 1.5% by 
volume) and later concentrated onto 0.2 µm Nuclepore filters under gentle vacuum. The filters were 
analysed for bacteria, autotrophic picoplankton (APP) and HNF using epifluorescence microscopy 
and DAPI staining (Porter & Feig 1980) as described in Weisse (1989, 1990, 1991). Bacterial cell 
counts were converted to bio volume either using a constant fixed mean cell volume of free-living 
bacteria measured in Lake Constance of 0.054 µm³ (Simon 1987) resulting in a carbon 
content of 16 fg C/cell (Simon & Azam 1989) (cf. values published in Weisse (1991) and Simon et al. 
(1998)) or using seasonally resolved size distributions measured in Lake Constance. The 
measurements were performed by scanning electron microscopy (SEM) for bacteria throughout the 
season in 1982 (Simon 1985, 1987) for six depth intervals. Rods and coccoid cells were treated 
separately. In both cases the conversion from cell volume to carbon content was done using a non-
linear relationship of 0.09 * (cell volume in µm3)0.59 based on measurements by Simon and Azam 
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(1989). The nonlinearity of this relationship implies that differences in the total carbon biomass arise 
between calculations based on a constant mean cell volume or a seasonally changing cell size 
distribution (see below for details). 

Bacterial biomass datasets  

We provide four datasets 1-4 with approximately (bi-) weekly measurements comprising the long-
term bacterial biomass data for each sampling date (1987-1996 or 1997).  

Dataset 1 and Dataset 2 represent one set of biomass data (depth-resolved over 0-8m and 8-20m, and 
depth-integrated over 0-20m) based on bacterial cell counts (Weisse 1991). Dataset 1 maps onto 
Dataset 2 by depth integration. 

Dataset 3 and Dataset 4 represent an alternative depth-averaged biomass dataset (0-20m) based on 
a categorization of the bacterial cells into different size classes (Gaedke 1992). Dataset 3 maps exactly 
onto Dataset 4 by summation of the biomass over all size classes. Fig. 1 shows the time series of the 
total bacterial biomass (Dataset 4) as a reference plot for database users. 

 

Fig. 1. Time series of total bacterial biomass as provided by Dataset 4. 

Comparison between datasets 

The seasonal course of the bacterial biomass in all datasets 1-4 is qualitatively very similar. Datasets 1 
and 2 report generally higher biomass values than Datasets 3 and 4 which are up to factor 1.5-2.0 
higher for specific days due to different conversion factors from cell numbers to biomass in units of 
carbon (see above). The cell volume of bacteria in Lake Constance is 0.054 µm3 on average (Simon 
1987).  

Data gaps 

Dataset 1 and 2 contain some gaps in sampling dates, especially in winter (e.g. 1994-1995). The missing 
data periods amount to less than 10% of the entire time covered by the dataset. Datasets 3 and 4 
linearly interpolate some of the data gaps in Dataset 1-2, e.g. during winter 1994/95.  
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Dataset 1: Depth-resolved bacterial biomass 
Filename: “Dataset_1_Lake_Constance_Bacterial_Biomass_Depth_Resolved” 
This dataset contains the bacterial biomass from 1987-1997 in µg C/m3 resolved by two depth layers 
(0-8m and 8-20m, n = 782). No data are available at individual dates and there is a larger data gap in 
winter 1994/95. In addition to biomass, we also report the bacterial abundances in cells/ml for 
comprehensiveness so that alternative conversion factors from cell volume to biomass can be applied. 
The seasonal development of the bacterial biomass in this dataset is very similar to the Fig. 6 in the 
original publication by Weisse (1991). Differences are due to different conversion factors from cell 
volume to biomass.  

Column headers 

A. Date 

B. Depth [m] 

C. Abundance [cells/ml] 

D. Biomass [µg C/m3] 

Dataset 2: Depth-averaged bacterial biomass 
Filename: “Dataset_2_Lake_Constance_Bacterial_Biomass_Depth_Averaged_a” 
This dataset is based on Dataset 1 and contains the bacterial biomass in µg C/m3 from 1987-1997 
averaged over 0-20m depth. (n = 391). Some dates are not available anymore. There is a larger data 
gap in winter 1994/95. 

Column headers 

A. Date 

B. Abundance [cells/ml] 

C. Biomass [µg C/m3] 

Dataset 3: Depth-averaged bacterial biomass in size classes 
Filename: “Dataset_3_Lake_Constance_Bacterial_Biomass_Size_Classes_Depth_Averaged” 
This dataset is contains the bacterial biomass in µg C/m3 from 1987-1996 averaged over 0-20m depth 
and resolved into 8 different size classes (n = 2237). Size classes of bacterial cells range between -10 
and -3 and represent the logarithm of the cell’s weight in units of carbon: size class = log2 [pg C] (as 
mean weights, i.e. size class -10 comprises cells with 2-10.5 to 2-9.5 pg C). 

Column headers 

A. Date 

B. Size class (GK = log2 [pg C]) 

C. Biomass [µg C/m3] 

Dataset 4: Depth-averaged bacterial biomass summed up over size 
classes 
Filename: “Dataset_4_Lake_Constance_Bacterial_Biomass_Depth_Averaged_b” 
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This dataset is directly derived from Dataset 3 by summing up the bacterial biomass over all size 
classes. This file contains the bacterial biomass in µg C/m3 from 1987-1996 averaged over 0-20m depth 
(n = 378). Size classes of bacterial cells range between -10 and -3 and represent the logarithm of the 
cell’s weight in units of carbon: size class = log2 [pg C]. 

 
Column headers 

A. Date 

B. Size class (GK = log2 [pg C]) 

C. Biomass [µg C/m3] 
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