
Ostracods are bivalved crustaceans which occupy marine, freshwater and even semi-
terrestrial environments. They are considered to be excellent bioindicators for environmental 
parameters and changes and their calcitic shells provide a long history in geological times (c. 
500 Million years). For their taxonomy soft and hard part characters are considered most 
important, however, many ostracods, in particular freshwater species, are poor in shell 
characters. To overcome this disadvantage we analyzed ostracod valves applying geometric 
morphometrics (landmarks and semilandmarks) which resulted in the discovery of a 
geographic differentiation within one single species but also allowed for the first time the 
detection of cryptic morphospecies.  
Our model-species for this study was the Neotropical Cytheridella ilosvayi which occurs 
along the entire range of the Neotropics. We studied occurrences in South Florida, Mexico 
(Yucatán), Panama, Columbia, and Brazil (Amazonia and South Brazil). Soft part 
morphology varies due to ontogenetic and sexual differences. Hard part morphology (studied 
via Generalized least-squares Procrustes Analysis) shows clear ontogenetic allometry, the 
greatest change occurs from the last juvenile (A-1) to the adult stage. Geometric 
morphometrics allowed also the detection of cryptic morphospecies in Yucatán. Statistical 
analyses including environmental parameters indicated that chloride and sulphate 
concentrations, related to fluctuations in precipitation, affect valve development via 
controlling osmoregulation and carapace calcification. These factors represent hitherto 
unknown drivers for ostracod ecophenotypy and emphasize that environmental predictors for 
morphological variability are not consistent across non-marine ostracods. The wide 
geographic range of this species can be explained by avian transport and its morphologically 
based distributional pattern matches the fly ways of water birds. Avian dispersal may also 
repeatedly re-introduce C. ilosvayi to Yucatánian populations possibly explaining the 
sympatric occurrence of two Cytheridella morphospecies. 
Valve chemistry is considered to provide information on environmental parameters. Our 
study of stable oxygen and carbon isotopes’ (δ18O, δ13C) valve composition and 
physicochemical water parameters indicate a clear relationship of isotopic valve composition 
and climatic parameters influenced by precipitation/evaporation, input of organic and 
inorganic carbon and temperature. As new approach for determining the calcification period 
of the ostracod valves we used a time series of water data, calculated the theoretical calcite 
composition grown in this water and compared this data with our stable isotope data. Based 
on that calculation, early spring was identified as calcification period of the South Floridian C. 
ilosvayi. 
 


