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Introduction:  In the shadow of the spectacular 

cosmic event of the Ries impact, the water body that 

accumulated subsequently in the bowl attained slightly 

less attention. However, research since about 1975 

successively revealed that the Ries crater lake, which 

initially has been recognized as a lively subtropical 

habitat [1], demonstrating recovery after a catastrophe, 

had a changeful history with prolonged phases of ecol-

ogically extreme conditions [2]. Moreover, it became 

obvious that the Ries crater lake is distinctly different 

from the simultaneously formed Steinheim crater lake 

with its highly diverse fauna comprising endemic gas-

tropod lineages [3] and attempts to find similar radia-

tions in the Ries basin were unsuccessful [4].  

Evolution of the Ries crater lake: As a conseque-

nce of the high diameter/depth ratio of the crater basin, 

the low precipitation/evaporation ratio, and the compo-

sition of rocks successively available for weathering 

and ion supply, the Ries crater lake developed from (i) 

a playa lake, to (ii) a soda lake with stratified water 

column, and to (iii) an alkaline halite lake rich in Mg
2+

 

and Sr
2+

 [2, 5]. Superimposed climatic fluctuations 

caused evaporation cycles and instable ecological con-

ditions in the shallow lake. Processes that lead to a 

Na
+
-HCO3

-
-rich lake water are silicate weathering and 

intense bacterial sulfate reduction, the latter being sub-

stantiated by the occurrence of sulfurized organic com-

ponents [6]. Bacterial sulfate reduction was fueled by 

the high primary production in the eutrophic, salinity-

stratified water column. Minor Ca
2+

 influx was de-

tracted by microbial carbonate precipitation at sub-

aquatic springs and green algal bioherms flourishing at 

lake margins due to the eutrophic conditions [5]. A 

successive change from instable silicates to Jurassic 

limestones and dolomites as primary source of inor-

ganic dissolved ions is indicated by a unidirectional 

trend in 
87

Sr/
86

Sr from 0.7119 to 0.7112, i.e., a trend 

from crystalline basement [7] to Jurassic marine values 

[8]. Hence, Ca
2+

, Mg
2+

 and Cl
-
 increased and Sr

2+
 fur-

ther accumulated in the lake water, whereas Na
+
 and 

HCO3
-
 were extracted by authigenic silicate minerals 

[2] and biogenic carbonate deposition, respectively. 

Mg
2+

-rich lacustrine fluids mixing with meteoric 

groundwater [5] may be responsible for the dolomiti-

zation of the porous algal bioherms and the precipita-

tion of unusual Sr
2+

-rich dolomite cement [9] late in the 

lake history. Planorbid gastropods and charophytes in 

latest preserved lake sediments finally indicate 

oligotrophic freshwater conditions [4, 5], a develop-

ment possibly related to a change to humid climate 

and/or formation of an outflow [9].  

Microbial deposits: A number of different micro-

bial rocks formed in the Ries crater lake [5], which can 

be regarded as a small-scale palaeo-ocean showing the 

relation of hydrochemical evolution and microbial car-

bonate deposition. Specifically, non-skeletal stromato-

lites in early algal bioherms were replaced by stroma-

tolites with dolomitized cyanobacterial filaments and 

finally stromatolites with cyanobacterial filament tubes 

in late algal bioherms. This development that can be 

explained by a decreasing concentration in inorganic 

dissolved carbon, which determines the relative effect 

of photosynthetic CO2 fixation and exopolymer degra-

dation [10]. Further deposits of geomicrobiological 

significance, which highlight extreme ecological con-

ditions, are (i) analcime-bearing bituminous shales and 

claystones, (ii) sublacustrine spring deposits similar to 

present-day soda lakes, (iii) possible thermal spring 

deposits, and (iv) deep subsurface calcite veins of the 

crater basement.  

Implications for search of possible extra-terres-

trial life: The recognition of microbial rock fabrics and 

morphological and molecular traces of fossil microbial 

life in such deposits may serve as a test for tracing po-

tential fossil life on Mars or other extraterrestrial bod-

ies. Besides layered lake basin sediments, subsurface 

mineral veins as well as spring deposits could be 

promising targets for search of signatures of former 

life. However, the hypothesis that carbonate spring de-

posits similar to that of alkaline lakes on Earth may 

have formed in Martian lakes [11] turned out to be in-

consistent with acidic water bodies on Mars, displaying 

sulphate not carbonate mineral deposits [12]. 
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