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EVOLUTION OF ENDEMIC MAMMAL FAUNAS 
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OF ENDEMIC VARIATION AS A CHRONOLOGICAL TOOL
by

C. dE G iuli, F. Masini, D. Torre and V. Boddi

Foreword. The occurrence of rich faunal assemblages from the “terra rossa” 
fillings of karstified limestones near Apricena, in the Gargano peninsula, is known
since 1971. .

The aae of the endemic faunas is unfortunately still uncertain but a Pliocene age
is the most likely.

We made a tentative correlation with the marine stratigraphy by means of the 
reconstruction of the paleoenvironroental changes based on mammal data.

The features of the “terra rossa” fossils clearly show the occurrence of endemic 
evolutionary phenomena that took place in insular conditions. Both paleogeographic 
reconstructions and studies on the mammal assemblages have clearly shown that 
durine the Neogene the Gargano area was a part of an archipelago that ranged in the 
southern adriatic region (D e G iuli et al., 1986, D e G iuli et al., in press a, b, and 
1987). The occurrence of well documented fossil faunas from Gargano has suggested 
to analize the problems of the relative chronology of endemic fossil assemblages in 
islands.

In an island, time-sequence reconstructions are usually based on scant data and
roundedon: .

1 the occurrence of simple size-increase or size-decrease trends in any available
taxon; . .

2 the evaluation of the degree of morphological changes due to endemic evolu
tion.

This approach, even if theoretically correct, may cause errors it the island is a 
part of an archipelago, since they can be contradicted by faunal exchanges between 
islands. In archipelagos, phenomena of evolutionary radiation may give rise to the 
occurrence of several sister species that live in different islands and differ only in size 
and evolutionary stage. Therefore,in a single island, large sized forms may disappear 
and be replaced by extremely similar immigrants of smaller size coming írom the 
neighbouring islands. Likewise the immigration of a primitive species can replace an 
extinguished more evolved species.

We will try to demonstrate that a reliable chronological hypothesis is possible, 
in such cases, only if the available samples are so rich to allow a well-grounded re
construction of the events (immigrations, extinctions and so on) that interested the 
studied area.

Material and methods. Eight samples collected in a very small area between 
Poggio Imperiale and Apricena were considered for our chronological analysis. The 
samples and the number of species per sample are indicated in Table 1. We made 
preliminary investigations on size and morphology changes in the glirid Peridyromys, 
in Apodemus and in a still unnamed small-sized galericine. Evolutionary changes in
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the endemic murid Microtia and in Prolagus have been object o f  a more detailed 
quantitative analysis as these taxa are the best represented ones in the samples ard 
show marked evolutionary changes. The morphological changes and size variatiors 
have been analyzed in the first lower molar o f Microtia and in the third lower pre
molar o f Prolagus. Detailed data are reported in D e G iuli et al., in press, b.

The general criterion adopted for setting the samples in a chronological sequence 
is to assume as younger the sample which has at least one population with a significant 
frequency of a new apomorphic character, or, at a lower degree of confidence, the 
sample in which there is a population with a greater frequency of the more evolved 
morpholype. Size variations have been employed for chronological purposes when 
they could be recognized as a part of a phyletic trend.

Table 1

These criteria, applied to different taxa, may produce contradictory chronological 
sequences. The more parsimonious hypothesis should be chosen in such a case, since 
it is the one that implies the existence of fewer phylogenetic lineages, migrations and 
extinctions.

The chronological reconstruction. Data from Peridyromys and the galericine show 
the occurence of two distinct groups of samples. In the first group, including the 
samples F I5, F21b and F21c, the glirid is represented by large sized individuals while 
the insectivore has primitive features in the upper p3. In the second group (including 
all the remaining samples) the glirid is smaller size. This group must be considered 
younger than the other one owing to the more evolved features of the upper p3 in the 
insectivore.

The data from Microtia, allow a more detailed chronological hypothesis that 
agrees with the data from the glirid and the insectivore. The general chronological 
sequence inferred from Microtia data is synthetized in Fig. 1A. This hypothesis as
sumes the occurrence at least of five phylogenetic lineages and four events of migration 
and extinction. The samples F8 and F9 do not show significant differences and must be 
considered of equivalent age. The sample F32 must be considered older than F8 and 
SG since the Microtia population from F32 belongs to the small lineage occuring in 
F8, F9 and SG and has a significantly lower frequency of evolved morphotypes.
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The data from Prolagus agree with the previous hypothesized time sequence, 
except for the relative position of the samples F8, F9 and F32. The sequence of 
samples according to the data from Prolagus is shown in Fig. IB. The sample F8 
should be considered older than F9 owing to the low frequency of evolved morpho- 
types. The sample F32 is made up by two populations, as in SG. The largest popula
tion confidently belongs to the main evolutionary lineage. As a marked size increase 
trend can be detected along this lineage and the F32 population is significantly larger 
than the SG one; we should consider the F32 sample younger than SG. Prolagus 
data support, in conclusion, a chronological hypothesis alternative to the one desumed 
from Microtia data.

Fig. 1. Two different chronological sequences of the samples, involving alternative phylogenetic 
reconstructions for Microtia and Prolagus

A: Sequence according to the Microtia data, B: sequence according to the Prolagus data

The data from Apodemus agree with the chronological hypothesis desumed from 
Prolagus. The specimens from F32 are clearly more apomoiphic than those of all the 
other samples, thus confirming the hypothesis of F32 being the youngest sample. 
Furthermore, the overall continuous trend towards a size-increase occurring along the 
whole sequence of samples strengthens the general chronological hypothesis.

In conclusion the hypothesis of chronological succession inferred from Prolagus 
and confirmed by Apodemus data is the most reliable since it is the one that assumes 
less phylogenetic lineages, less events of migration and extinction to have occurred. 
It also involves the minimum number of contradictions among the data of the ana
lysed taxa. The discrepancy between the low morphological complexity degree in F32 
Microtia and the higher complexity in the Microtia from the hypothesized older 
samples, may well be considered as a random floating of morphotypes in a phyletic 
lineage that does not show an overall significantly evolutionary change.
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The previous discussion evidences the difficulties that are meet to order the en
demic faunal assemblages from archipelagos in a chronologic sequence, particularly 
when the isolation of the area is so strong that no migrations from the mainland 
occur. In such cases a reliable chronological hypothesis is possible only by comparing 
each other, in a consistent number of taxa, the results of the analysis of evolutionary 
changes and the relevant phylogenetic reconstructions. At last, the chronological hypo
thesis requires the evaluation of the involved events of immigration and extinctions 
occured in the studied paleo-island.

Palaeoenvironment. The changes in relative abundance of taxa and the variations 
in diversity degree of micromammals along the hypotesized time sequence have 
evidenced the occurrence of two main environmental changes in the studied area:

1 the evolution towards a dryer climate occurring from sample F15 to F I ;
2 the occurrence of the widening of the emerged area in the time before the F8 

sample followed by a strong reduction that possibly caused the extinction of the largest 
micro-mammals before the F32 time.

Paleoenvironmental changes can be used to attempt a time correlation with the 
marine stratigraphy. The drying out cf the climate and the sea regression may agree 
to place our samples in a latest Messinian—earliest Pliccene age as well as in the 
Middle Pliocene (Globorotalia gr. crassaformis zone). An emersion of the area near 
Apricena during the latter age is documented by local field geology data (Valleri, 
1985).
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