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The Upper Pleistocene fauna found in the Cerovačke Caves in Lika near Gračac, on the southern part of the Velebit Mountain, is characterized by domination of  fossil cave bear remains, making up to 98%. All the material has been collected in a single layer (c) of brown clay over half meter thick, lying beneath a flowstone plate. The radiocarbon dating, performed on a bone covered with flowstone (Z-321), determined the age of the layer c being over 40.000 years (layer c has so far been attributed to W3 stadial). Discrepancy between the absolute and relative dating of the particular layer gave reason for morpfometrical and morpfogenetical analyzes of the most numerous fossil remains: teeth and metapodial bones of the species Ursus spelaeus. They can, nevertheless, be considered as guide-elements/fossils for particular time intervals of the last glacial, due to their very fast microevolutionary changes previously noticed and analyzed on the material from the Vindija Cave.


Each tooth was analyzed morphometricaly and morphogeneticaly. Morphometrical analysis of 555 teeth is based on measuring the length and width of a tooth. The length ratio of premolar-molar series has been analyzed based on mean values in relation of length values typical for species Ursus spelaeus Heinroth & Rosenm. The  length values of teeth from CerovaFke Caves showed similarity with the length values of teeth form the caves Ramesch, Herdengeh(hle, and especially to values for KLM complex of the Vindija Cave. The highest similarity of  length values is for M2  and M1, and the highest discrepancy is visible for P4  and M1. Discrepancy of P4 and M2  values for Cerovačke Caves and KLM complex of Vindija is about 2%, while M3 shows great similarity to values for KLM complex of the caves Vindija, Ramesch and Herdengeh(hle. Morphogenetical analysis is based on determination of morphotypes expressed by change of main elements of a tooth crown, which indicate primitive forms that have been also found in KLM complex in the Vindija Cave, Ramesch Cave as well as in older deposits of Herdengehöhle and Zoolitenhöhle. The morphodynamic analysis  based on the morphogentical schemes and the appearance frequency of particular morphotypes yielded very good results. Morphodynamic indices have been calculated for P4 and P4. According to the position of the intersection of these two values the age for layer c from Cerovačke Caves is assumed to be approximately 70.000 ybp - i.e. probably middle last Glacial 


The total of  393 metapodial bones has been studied by metrical analysis. Data have been processed by statistical software NTSYS-ps (Rohlf, 1992), CSS-Statistica 1.0 (Complete Statistical System, Statsoft Inc., 1993) and QuatroPro 4.0 (Borland International Inc., 1992). Descriptive statistics and multivariate cluster analysis have been applied. The populations of males and females have been treated separately in statistical analysis. The method of K-means clustering was applied, the method dominantly different from the other known methods. Knowing the sex dimorphism of bears, two groups have been extracted as two clusters: a group of higher values represented the population of males, while a group of lower values represented the population of females. The metapodials from Cerovačke Caves were compared to those from Vindija Cave based on minimal and maximal values of metapodial length. Comparison was bounded to metapodials lengths because this value has been statistically proved to be most valid for the analysis. Minimal values of metapodial lengths for Mc1, Mc2, Mt1, Mt2, Mt3 are similar to values for Vindija complex IJ,  Mc3, Mc4, and Mt5 are similar to values for  Vindija complex EF, and Mc5 and Mt4 for Vindija complex GH. The maximum length values  Mc1, Mc2, Mt1, Mt2 and Mt5 are similar to those for IJ Vindija complex, Mc3, Mc4 for KLM complex,  Mc5 for GH complex, while the values Mt3 are smaller, and Mt4 larger than the values for all Vindija complexes. The results of absolute dating of Vindija complexes are the following: KLM ~ 136.000,  IJ has no data, GH ~ 40.000, EF ~ 18.000 years. These results can therefore be explained with an assumption that the fossiliferous layer c in CerovaFke Caves has been deposited through a much longer time period than it could be assumed from the result of radiocarbon dating, and that the fossil bears are not just from W(rm 3 stadial, as assumed so far, but also from Lower to Upper last Glacial. The other possibility is that deferent microevolutionary processes have influenced changes in morphology as well as in material values of teeth and matapodials of the cave bear populations in different surroundings. Namely, the location of Cerovačke Caves indicates on different paleoclimatic conditions and different paleovegetation than those in Vindija. In the areas of high mountainous regions of Velebit Mt. with mean winter temperature being several degrees Celsius lower that in lowlands, and much more snowfalls, various ecosystems have been established. These conditions have initiated growth of various types of vegetation  (mostly conifers with microrefuges of deciduous trees) which has influenced differences in subsistence of bears and possibly caused the later and incomplete molarization which is not the case for a typical representative of the species Ursus spelaeus from the lowland late W(rm glacial.





