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ABSTRACT. = 1In the Pomardd kanst joeld, Nevesanjsbe Polje, we
dound Alpine newt neotende individuals., The enviacmmental conditions of the
aguatic habital of the popufation in question appeared Lo be quite difjjerent
fnom othenr neofenic popufations of Lhis species kaoum Lo now, Neolesy has
probably evolved and been mtintained heae unden conditions of both unfavou-
rabfe aguatic and fevresfadal habotats.

INTRODUCT TOM

In most habitats and throughout the majority of its range, the Al-
pine newt (Thituwwes afpestris) exhibits a typical Amphibian 1ife history:
aquatic larvae and essentially terrestrial adults. But, especially in the
mountainous regions of Yugoslavia, a number of populations have beem recor-
ded in which neoteny occurs to varying degrees. A comparison of known ins-
tances of neoteny in this newt sugoested that there is a correlation between
the occurrence of neotenfic individuals and a certain type of environment.
Such specimens are almost invariably confined to high-altitude, deep glacial
lakes or tarns. Here we report the unexpected discovery of neotenic indivi-
duals in an Alpine newt population from the Submediterranean region of Yu-
goslavia which inhabit a rather different type of habitat. They were found
in the relatively small shallow water bodies lying along a lost river in the

Loorce 7 MMM Paris



12

Nevesinjsko Polje.

LOCALITY DESCRIPTION, MATERIAL AND METHOOS

Nevesinjsko Polje 15 a typical Dimarid karst field, It is among
the largest (around 180 ke ) and its altitude ranges from 830 to 900 m above
sea level, The soil is composed mainly of floodplain alluvium materials:
clay, sand and grawel in varying proportions. The climate of this field is a
mixture of moderate continental and mediterranean climate types, that is,
rather hot and dry summers &nd rainy, rather mild autumns and winters {ave-
rage precipitation ranges from 60 mm to 170 mm per month, respectively; data
for the town of Mevesinje; DJERKOVIC, 1966). The hydrography of this field
is characterized by numerous temporary water currents which are active only
during the rainy season. There are only a few permanent streams and small
rivers which meander along the field and invariably end in swallow-holes.
During the summer months these currents may have a drastically decreased wa-
ter level, while during the rainy season they usually broadly flood the sur-
rounding areas. The wvegetation of this field is mainly steppe-like, with
willow trees along the river banks only.

In May 1983, we found a population of the Alpine newt with neote-
nic specimens in the western part of Nevesinjsko Polje, toward Mount Yelel,
Hewts were collected from the relatively small water bodies (abandoned river
branches and a few dug holes) lying along the Alagovac river. Most of these
permanently contain water, up to 1.5 m in depth, and are fed by river over-
flowings and underground water. The bottoms are mainly overgrown with scanty
stands of Equisefum and Typha.

In such a habitat we collected a total of 41 Alpine newt indivi-
duals of which 2B were neotenic specimens with well-developed gills, 8 were
adult metamorphosed females and 15 were juveniles and older larvae (indivi-
duals were recognized by gonads inspections). The neotenic females conspi-
cuously outnumbered the neotenic males: 19 females and 9 males were collec-
ted. Besides the Alpine newt we found a quite nuserous population of the
smooth newt Tacfusws vulgaris dafmaficus in this locality which is probably
marginal for this subspecies. The Dalmatian smooth newt is confined to the
Mediterranean and Submediterranean area of Dalmatia, Merzegovina and Monte-
negro and is a distinctive member of the batrachofauma of this region. Other
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Vertebrates that we found l1iving here include: the Dalmatian barbel gudgeon
(Aufopyge hugefl), the agile frog (Rana dafmafina), the marsh frog (Rama xi-
dibunda), the common tree frog (Hyla asbones), the grass smake (Nafaix na-
frix persa), the ground vole [Aavicofa fenrestrds), and otter (Lutra futna).
Some of these species (e.g. R. addibunda and N. natrix) are effective preda-
tors of the newts.

The neotenic specimens of the Alpine newt from Nevesinjsko Polje
wire conserved in 70 % ethanol and measured for the following nine morphoms-
tric characters: L = total length; Lmr = snout-vent length (measured from
the snout to the posterior edge of cloaca basis); L.:d = tail length (measy=
red from the anterior edge of the cloaca basis to the tip of the tail);
L“ = head width; L. " head length (measured from the smout to the corner of
the mouth); L.y = head length (measured from the snout to the skin fold of
the throat); P = forelimb length; Pp = hindlimb length; D = distance bet-

ween fore and hind 1imbs.

The coefficient of variation (CV) was used as a measure of morpho-
metric variability. Weighted mean and weighted standard error of the CV va-
lues were calculated according to WOOLF (1968).

RESULTS

Statistical parameters of nine morphometric characters of the Al-
pine newt neotenic specimens from Nevesinjsko Polje are presented in Table I.
The total body length of the females ranges from 63 to B4 mm, and of the ma-
les from 63 to 79 mm, with mean values of 73.7 + 1.2 and 71.4 + 1.7, respec-
tively. Another character, head width, which is of special interest for neo-
tenic Alpine newt specimens, ranges from 6.7 to 10.1 mm in the females and
from 6.2t 8.3 mm in the males, with mean values of 7.9 + 0.2 and 7.5 + 0.2,
respectively. For both characters the neotenic specimens from Hevesinjsko
Polje appeared to be considerably smaller in size than neotenic specimens
from some other populations for which comparable data are available (Jezero,
SELISKAR & PEHANI, 1935; Prokofko Jezero, WOLTERSTORFF & RADOVANOVIC, 1938;
IminiCko Jezero, DIUKIC & KALEZIC, unpublished data).

The head width and limbs lengths are the most variable characters
in both sexes (Table I). The weighted means of the coefficient of variation

Loorce 7 MNP, Poris



14

Table 1. - Statistical parameters of the morphometric characters of the Al-
ping newt neotenic specimens from Nevesinjsko Polje. N, sample size;
Min-Max, range; M, mean; SE, standard error of mean; CVY, coefficient of
variation; EQE, standard error of (V.

Females (N = 19) Males (N = 9)
Character Min-Max M+ 5E tV+3 Min-Max Me+SE CV+5
L 63-84 13.7+1.2  T.1s0.0 63-79 M.441.7  7.241.7
L., 34.8-86.5 40.6:0.7  7.5s1.2 36.9-43.9  40.2+0.9 6.6+1.5
Ly N.1-42.6 36.7+0.7  7.8+1.3 30.5-39.9  35.5+1.0 B.6+2.0
L, 6.7-10.1  7.9+0.2 11.2:1.8 6.2-8.3 7.540.2 B8.7+2.0
L, 5.0=6.7 5.5+0.1 T.4¢1.2 5.1-5.9 5.5+0.1 5.7+1.3
L, &.2-10.1 9.2+0.2 8.6+1.4 7.7-10.8 9.0+0.4 11.9+2.8
P 11.5-16.9  13.8+0.3  10.7+1.7 12.5-16.4  13,9+0.4 9.8+2.3
P, 9.8-16.5 13.9+0.3 10.5+1.7 12.0-16.0  14.1+0.4  8.1+1.9
b 17.8-24.6 20.9+0.4  7.9+1.3 18.5-22.4  20.6+0.4 6.2+1.5

over all nine characters for females and males are 8.3 + 0.5 and 7.4 + 0.6,
respectively. Although not significantly different, females appeared to be
somewhat more variable in these characters than males, as has also been ob-
served for some other Taltunus species (T. cadstatus, KALEZIC & STEVAROYIC,
1980; T. vulgaris, TUCIC & KALEZIC, in preparation).

It has been suggested that the head size, as well as some coloring
features, differentiate some Alpine newt populations, especially those with
neotenic specimens, even to the subspecies level. In this way, WERNER (1902)
described a population from ProkosSko Jezero as T. afpestris aecsesd, RADOVA-
ROYIC (1951) a population from Bukumirsko Jerero as T. alpestacs momtenequi-
mus. RADOVANOVIC (1961) designated populations from Kapetanovo and Manito
Jezero as T. alpestais pipenianuws, and a population from Iminifke Jezero as
T. afpestris serdarus. The individuals from all these populations were said
to have larger and wider heads in comparison with the nominative form, besi-
des some differences in colouring. However, the separate taxonomic position
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of some of these taxa has become uncertain (ROCEK, 1974 a-b; POCRNIC et al.,
1980; BREVIL & GUILLAUME, 1984). Though the aim of this paper is not to eva-
luate taxonomical relations among Yugoslav neotenic populations since we do
not have adequate sample sizes and some other relevant information, it seems
worthwhile to give the relative width of head of the specimens from Nevesin-
Jsko Polje expressed by the F..-'l.m and l.w.r'Lm indices.

The mean values of the L"rLl:c and Lav'ﬂ't: indices are 9.4 + 0.2 and
5.2 + 0.1 for the females, respectively, and 9.5 + 0.1 and 5.4 + 0.3 for the
males, respectively. These values appear to be well within the range of va-
riation both for non-neotenic Alpine newt populations from Central, Eastern
and Southern Europe (ROCEE, 1974 a), and for some neotenic Yugoslav popula-
tions (Manito Jezero, ROCEK, 1974 b; Iminiéko Jezero, DIUKIC & KALEZIC, un-
published data).

DISCUSSION

In most Tailed Amphibian species with facultative neoteny, the
ease and frequency of metamorphosis can be correlated with geographical and
ecological gradients (GOULD, 1977). MNeotenic individuals are mostly encoun-
tered in a certain type of environment: high altitude, glacial, unproductive
lakes or tarns. BREUIL & THUOT (1984) stated that neoteny could be a conse-
quence of the 1ife in the deep zone of such oligotrophic biotopes. WILBUR &
COLLINS {1973) and SPRULES (1974 a) have viewed neoteny as an evolutionafy
adaptive response to highly predictable aquatic habitat surrounded by a hos-
tile terrestrial habitat. If the land environment 15 characterized by un-
wsually harsh conditions, such as severe temperature fluctuations, lack of
suitable cover or food and low humidity, then neotenic individuals will have
an adaptive advantage over those that metamorphose and become primarily ter-
restrial.

Up to now, kEnown instances of neoteny in Alpine newt populations
of Yugoslavia are restricted to localities situated in high altitude moun-
tains, from 1300 m to almost 1800 m above sea level (fig. 1). These popula-
tions are polymorphic, containing both neotenic and metamorphosed indivi-
duals T1iving apparently under the same environmental conditioms. The possi=-
bility of microhabitat specialization of these two groups still remains to
be tested. The neotenic specimens seem to outnumber the transformed ones in
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Fig. 1. - Known localities of the Alpine newt neotenic populatioms in Yugo-
slavia. 1: Jerero, 1428 m above sea level; 2: Satorsko Jezero, 1488 m;
3: Prokoiko Jezero, 1640 m; 4: Nevesinjsko Polje, 840 m; 5: Kladopol-
jsko Jezero, 1380 m; 6&: Trnovalko Jezero, 1520 m; 7: Vraije Jezero,
1420 m; B: Iminifko Jezero, 1285 m; 9: Kapetamovo Jezero, 1678 m; 10:
Manito Jezerd, 1773 m; 11: Iabojsko Jezera, 1477 m; 12: Bukimiriko Je=-
zero, 1430 m.
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most populations, with en extreme case in Bukumirsko Jezero where only three
to four per cent of the newts were fully developed (RADOVANOVIC, 1951; BREUIL
L THUDT, 1984), However, it is still nmot known whether these populations are
as complex as populations of Ambystoma gracife (SPRULES, 1974 b) comprising
both obligate and facultative neotenes in the group of neotenic individuals.

The localities of all Alpine newt neotenic populations in Yugosla-
via were originally free of fish which certainly appears to be of considera-
ble importance for the maintenance of neptenic individuals. Unfortunately,
during the last ten years, in some of the lakes, i.e. in Prokofke, Kladepol-
jsko, Trmovadko, Iminicko and Kapetanowo Jezero, trouts have beem introdu-
ced. This apparently causes a great reduction or probably the complete dis-
appearance of neotenic and/or transformed newts from these localities, due
to predatory andfor some type of competitive interaction between newts and
fish (personal observations; closer inspection is in progress).

The environmental conditions of the aguatic habitat of the Neve-
sinjsko Polje population appear to be quite different from the others. In-
stead of deep, large water bodies of glacial lakes, the Alpine newt in Neve-
sinjsko Polje lives in shallow, much warmer water bodies with changeable le-
vels., These are spread out along the lost river and are among the rare sur-
face waters in this karst field. For such reasons, this aquatic environment
can be hardly refered to as a stable, predictable habitat. The terrestrial
habitat in this Submediterranean area is also hostile to the Alpine newt due
to its relatively dry conditions.

The pertinent findings of this study are that neoteny in the Al-
pine newt population from Nevesinjsko Polje has probably evolved and been
maintained under conditions of unfavourable aquatic and terrestrial environ-
ments. Similar environments promote conditions under which a1l individuals
of Euaycea necfenes populations stay permanently larval in morphology (BRU-
CE, 1976). BRUCE invoked selection that favoured early maturity but not a
lowering metamorphic body size. We do not have relevant data to make any
statement as to whether such a selection operated in the Alpine newt popula=-
tion in question or not. HNevertheless, it seems that such an approach which
takes into consideration both environmental and demographic population cha-
racteristics is promising in our case as well,
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RESUME

Une nouvelle population de Tritons alpestres comportant des indi-
vidus néoténigues a été découverte dans le karst dinarique & Mevesinjsko
Polje (Yougoslavie). Les conditions ambiantes du milieu aquatique oi wit
cette population sont bien différentes de celles des autres populations nép-
téniques de ce triton comnues jusqu'a présent. La néoténie s'y est probable-
ment développée et maintenue en raison des conditions défavorables & la fois
du milieu aquatique et du milieu terrestre.
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