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Sitta neumayer Mich. was examined over a period of 10 years on more than 230 sites on the
Croatian coast, in Herzegovina and in Montenegro. 92 nests were found and on majority were
examined the following feature characteristics: colour of the rock basis near the nest, concavity
around the nest, height of Cdliff, exposition of nest entrance and altitude. Based on the
literature and personal observations, there is shown the distribution of Sitfa neumayer Mich. on
the Balkan peninsula.
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Tijekom deset godina brgliez loncar, Sitta neumayer Mich. promatran je na vise od 230
terenskih izlazaka u obalnom dijelu Republike Hrvatske, Hercegovini i Crnoj Gori. Pronadena su
92 gnijezda na vedini kojih su ispitane slijedece karakteristike: obojenost podloge stijena uz
samo  gnijezdo, udubljenost oko gnijezda, visina stijene, ekspozicija (s obzirom na njegov otvor)
i nadmorska visina. Na temelju literaturnih podataka i vlastitth opaZanja, prikazana je
rasprostranjenost brgljeza lonfara na Balkanskom poluotoku.

Kljuéne rijeéi: brgljez loncar, staniite, boja podloge stanista, rasprostranjenost, Hrvatska.
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INTRODUCTION

Sitta neumayer, as Voous (1962),
emphasies is widely found in the
Mediterranean  and  steepe  zones
especially in hilly areas with sunny,
warm, steep and rocky cliffs where
the July isoterme is between 24° C

and 32° C. Species is extensively found
in the Balkan peninsula, in Asia Minor
and in the Near East. STRESEMANN
(1925), Grant (LEISLER 1977) and many
others have worked on geographical
differentiation and taxonomic problems
of the related species Sitta tephronota.
This species is noted as a nesting bird
in all coastal parts of Croatia on the
Balkan peninsula  (MASTROVIE,  1942).
MaTviJEV  and  VaAsi¢  (1973)  also
mentioned this species in the area of
Istra. The most northerly border of
distribution, RUCNER (1963) is around
Novi Vinodolski (Kvarner), which has
confirmed  the  results of  other
ornithologists (RUCNER, 1964; MATVEJEY,
1976) and our field ornitho-
explorations. Many autors note the
presence of this species in the area of
Paklenica, Trogir, Neretva and
Dubrovnik (RUCNER, 1954, 1959, 1963,
1970; KRrRPAN 1957, 1960; KOVACEVIE &
DANON  1959; TUTMAN, 1959, 1963
BENSON ET AL. 1962; FERNBACH 1963;
RUCNER 1964, 1965; Suslé, RADOVIE &
BarTOVSKY 1988,  CrRNKOVIC,  1990;
LissaK, 1990). In Herzegovina it s
noted as a frequent species of Kkarst
and  rocky areas  (TALSKY,  1900;
PicHLER, 1906; REISER, 1939; OBRATIL,
1966, 1984, 1986/87) and in Montenegro
as the most numerous inhabitant from
Boka Kotorska to Ulcinj at height up
to 1200 metres (BRUSINA, 1892; FIRER,
1894; REISER & FUHRER, 1896; FUHRER,

1900, 1901; KoLLBAY, 1903; ROHACEK
1919a,1919b; HAINARD 1960; KATTINGER
1960; MoOLL 1967; KARAMAN 1970; VASI¢
1977,1980).

In Macedonia the species was noted

in detail by  STRESEMANN  (1920),
KARAMAN  (1949), MAKATSCH  (1950),
MicHOLITSCH  (1959) and HUGHES &

SUMERFIELD (1959).

The north border of distribution in
Serbia, (MATVEJEV 1950, 1976), is Suva
Planina, and the nests lie on the
southern exposed cliffs at a height of
800 metres. This species is found in
Bulgaria in one part of the Rodopi
and on the mountains of Rila and
Pirin (REISER, 1894; MATVEJEV, 1976) at
heights up to 2000 metres. Sifla
neumayer came to the most distant part
of the east Balkans through the valleys
of the Marica to Krumovgrad. It is
settled in Albanian rocky areas near
rivers and sea coasts (KATTINGER, 1960;.
REISER, 1905 and MATVEEY, 1976)
emphasise that Sitta neumayer is found
in most part of Greece and in the
mountains of Peloponesus.

MATERIAL AND METHODS

During 10 yearly explorations we
covered more than 230 areas in the
coastal part of Croatia and Montenegro
from Istra to Ulinj (Tab. 1). We have
in detail researched the canyons of
rivers and cliffs of mountains in the
coastal and island areas of Croatia and
also in  part of Herzegovina and
Montenegro. Localities of investigation
are  visible from  Fig. 1.  Field
observations were done with binoculars
8x30, 10x40 and with field glass 20x50.
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Tab. 1. Number of field visits during ten years investigation.

Year Months
I I I v \% VI VII VIII IX X X1 X1l

1981 1
1983 2 1
1984 4 4 15 2 2 1
1985 2 2 1 8 8 4 4 4 3 1
1986 3 1 4 4 7 5 2
1987 3 4 16 4 11 2 3 1
1988 4 4 4 5 3 1 6 2 2
1989 4 2 3 2 10 8 5 7
1990 1 4 2 1 3 1 1 1
Total 17 9 20 39 38 29 15 32 10 9 5 7

Fig. 1. Areas of investigations

1.-Cic'arija, 2.-U¢ka, 3.-Kvarnerski otoci (Krk, Cres), 4.-Sjeverni Velebit, 5-Mala i1 Velika
Paklenica, 6.-rijeke (rivers) Krupa, Krnjeza, Zrmanja and Karinsko more, 7.-Dugi otok, Kornali,
8.-rijeke  (rivers) Krka, Cikola, 9.-planina (mountain) Dinara, 10.-Trogir, Split, 11.-Omi§, 12.-otok
(island) Vis, 13.-otok (island) Korcula, 14.-otok (island) Lastovo, 15.-planina (mountain) Biokovo,

16.-rijeka (rivers) Neretva, 17.-Dubrovnik, Popovo i Gatacko polje, 18.-Bar, Rumija.
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In these areas we found 92 nests
and on them examined the following
feature: colour and concavity of the
rock basis around the nest, height of
the cliff where the nest is settled and
altitude (Tab. 2). Distribution was
determined in consideration of the nest
aperture position and altitude was
determined by using the geographical
map and altimetre.
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Fig. 2. Colour of the rock basis near the nest and
number of nests (n = 7 .

x - colour of basis: 1. red, 2. grey-red, 3. white-red, 4.
yellow-red, 5. white, 6. grey, "7. yellow, 8. grey-
yellow, y - number of nests.
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Fig. 3. Concavity of the rock basis near the nest and

number of nests’ (n = 84) x - concavm{ of basis:
smooth basis, 2. shallow concave, 3. hollow, 4. half-
cave, 5. cave, y - number of nests:

RESULTS

Colour of the basis from 92 nests
was established on the pattern of 71
nests. Thus 47 of them are setfled on
different shades of red colour and 24
on a different coloured basis (Fig 2).
Terra rossa is the most wide-spread
soil in submediterranean and

eumediterranean parts of the Balkans

and because of that plenty of nests
are made from it, so they insert the
nest into a red coloured basis. The
biggest number of nests are built in
the shallow hollows the rocks (48) or

on a smooth basis (18), which
corresponds to present teching
(BrRUSINA,  1892; REISER, 1905). We
found the nests in half-caves and

caves (Fig. 3), and also one nest was
found in a perpendicular trench in soil
of a depth of 50 cm.

The height of the cliff is a less
important factor of habitation. Thus 73
nests are settled equally on low,

20 A

Fig. 4. Size of the cliff and number of nests (n =
73}x - number of the dliff: 1. low cliffs Sto 5 m2 .
rmddlc—high cliffs (5-15 m, 3. high cliffs (higher han
20 m), 4, hollow in the stone (scrape), 5. Total
number of nests on low, middle-high and "high cliffs,

6. Total number of nests on high “cliffs, y - number
of nests.
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middle-high and high cliffs (Fig. 4).
However low and middle-high dliffs,
are favoured.

Tab. 2. Characteristics of habitats

Colour of the rock basis near the nest
. reddish

. grey-reddish

. white-reddish

. yellow-reddish

white

grey

. yellow

. grey-yellow

0O NI ON LT WD) e =

Concavity of the rock basis near the nest
smooth basis

. shallow concave and hollow

crack

. half cave

cave

=

111 Size of the cliff

1. low cliffs (to 5m)

2. middle- high (from 5-15m)
_3-high (higher than 15m).

IV Exposition
. south

. south-west
. south-east
west

east

. north-west
. north-east

Exposition of 84 nests showed that
a south ward position was dominant.
24 nests faced the south-west or
south-east. No North exposition was
recorded, while on 10 the aperture
was toward the north-west and on 2
toward the north-east (Fig. 5).

The biggest number of nests in
explored biotopes, was at a height of
from 0 to 250 m (Fig. 6). Direction of
regression does not show any greater
dependence of nests on altitude
(r=0.39). The highest altitude, where
nests were found is 640 metres in

Croatia, 690 metres in Montenegro and
1100 metres in Herzegovina. According
to the literature (ROHACEK, 1919) found
a nest in Boka Kotorska at a height of
1400 metres, and REISER (1894) found
one at the highest altitude of 2000
metres in Bulgaria.

The nest is a very strong and
compact product and the same pair
can use it for a couple of years

(REISER, 1905; CRNKOVIC, 1990). Thus,
one nest was active for two years in

"Mala Paklenica and 3 years on Roski

Slap. In the immediate vicinity of the
nest on a surface of about 1 m , Sitta
neumayer fill the cracks and hollows
with feathers of other birds (Agquila
chrysaetos, Falco sp., Alectoris  graeca,
Columba livia, Bubo bubo, Corvus corax).
External plastering of the nest is made
from earth pieces, tiny stones, hytin,
some tiny feathers and plants, which
all tallies with the literature. Hytin
remains, which are accumulated into
nesting season, give the nest a special
smell.

Inside the nest is filled with 70%
of shage, 25% of feathers and 5% of
plant blades and grass. Birds were
watched, both in nesting season, and
several time during October, February
and March during entry and exit from

nests, whether they used them for
sleeping or resting.

Sitta neumayer has optimal
distribution in eumediterranean,

submediterranean-mountainius zones of
the Mediterranean region in the
Balkan peninsula (HORVAT, GLAVAC &
ELLENBERG 1974).

It is found in relation to vegetation
of Oleo-Ceratonion (south-mediterranean)
Quercion  ilicis  (middle and north
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Mediterranean) in  eumediterranean
zone and with Abiction cephalonicae in
Mediterranean-mountainous  zones. It
populates the submediterranean zone
in  connexion Ostryo-Carpinion
orientalis. ~ Higher, more termophilus
mediterranean-mountainious  habitations
are in connexion with Fagion illyricum.
East parts of the Balkan peninsula
with expressive influence of steepe,
where the species is noted, populate
the connexion Quercion frainetto, while
more termophilus and higher
habitations are in connexion with
Fagion moestacum (Fig. 7). Sitta neumayer
penetrated more deeply inland in the
canyons of Velebit, and rivers Krnjeza,

with

Krupa, Dabarnica, Zrmanja, Krka,
Cetina, Neretva, Vardar, Morava,
Nigava, Marica, Struma and Arda.

Because of the influence of a warmer
climate it populates the south exposed
cliffs in zones of termophilous beech
forests there is also an overlap of
areas with related species Sitta europea
L. It is interesting that Sitta neumayer

is not found in established nestings on

nests

Number  of

Fig. 5. exposition

according to
(n=84).

adjacent Adriatic islands, which mostly
have steep cliffs and coasts, and are
situated in the quoted vegetation
zones. There is not reliable find of this
bird on island of Dugi otok (HIrTZ,
1930).

gl
o ({m) 200 400 600 800 1000 1200

Fig. 6. Dependence of number of discovered nests
on altitude (n=64) y = 2964, r = 0.39.

DISCUSSION

The greatest number of nests were
on a red basis or on a red shade
basis, and because of their red colour

they  perfectly match  with  the
surrounding  basis of the  rocks.
Something more espied nests were
grey on white basis and red on

yellow-white or grey basis. As in
mediterranean region the soil is made
from terra rossa it is audibly why the
nests are mostly built from red pieces
of ground. Site of the nests in the
shallow hollows is the most important
characteristics of habitation though the
birds build the nests also on smooth
basis. Smaller number of nests were
settled in half-caves, caves or in
hollows. When birds choose the cliff
for building a nest itf's visible that
they choose low, middle-high and high
cliffs. Connected on the first two, high
cliffs are less chosen probably because
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of a bigger danger on the occasion of
flying over to material for building the
nests or feeding the youths.

Experimental  learnings to  related
species  Sitta europea shows that optimal
height of the nest is about 11.1 metres
(LOHRL, 1987b). It's also known that
some species for protection of the
youths (HELLMICH, 1987) reduce the
number of  visits  to  nest  (visit
minimisation - FAGERSTROM, MORENO &
CARLSON, 1983). Whether the adults by
feeding the youths change a part of
plunder in its volume with size of
youths (HELLMICH 1984, 1987, LOHRL
1975, 1976; THALER, 1979), as it’s noticed
at some other species of birds, it's only
needed to establish.

Sole nest of Sitta newmayer, because of
inaccessible  position on the cliff and its
solidity, is certain protection for youths
fftom potential predator. Lower cliffs in
biotope possibly have various positions
favourable for nutrition, what give them
advantage at selections of location and
for building the nests (LOHRL, 1987a,
1987b).

The nest are built on the south and
south-west expositions, what we have
explained  with  ecological ~ factors  of
biotope (influence and possible exposing
of the nest aperture type to strong
north  wind-tempest, which have in this
area a stormy strength  especially in
winter in early spring and at the
begining of summer).

Altitude of nesting is about from 0 to
1400 metres, but we have noticed the
highest nest on height of 1100 metres.
RESER (1894) has found it in Bulgaria at
2000 metres. Altitude in interaction with
climate factors cause definite type of
vegetation, so in that case probably have

influence on vertical distribution of this
species.

Through canyons it populates internal
parts of continent also those with steep
south-exponed diffs in zone of the coast
beechen forests. Mentioned zones are
places of folding over areals with related
species Sitta europea. Its non-arrival on
ciffs of islands of the Adriatic sea is
explained by big influence of direct
winds (tempest and south-wind), and
with intensive salinity of cliffs what
could have the influence on strength of
the nest. Besides that choice and offer of
food of external steep diffs of islands
could be also one of possible limiting
factors of its distribution.

CONCLUSION

Based on 230 fields" researchings of
Sitta newmayer and on 92 found nests,
we have established that the nests are
mostly built on the red basis. Basis were
shallow concave or entirely smooth. Only
the less number of them were settled in
hollows, half-caves and caves. The nests
were equally built on Jow and middle-
high cliffs, and something less on the
high dliffs. South exposition of nests has
domination, while altitude has bigger
influence on choice of habitation, in as

much is the areal inside of
corresponding ~ vegetation  zones  with
steep dliffs and rocks. In the canyons,
especially in more termophilus
habitations, Sitta newmayer has climbed
also in the zone of coast beechen
forests.

Non appearance on the Adriatic

islands could be explained by negative
influence of direct winds (tempest and
south-wind), by intensive salinity of rocks
and dliffs and by offer and choice of
food.
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Fig. 7. Distribution of Sitta neumayer in the south-east Europe. Distribution
is shown according to researching of many autors. We use the
vegetation’s map from HORVAT-GLAVAC-ELLENBERG.
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1. Republic of Croatia

1.Gludci
2.Pologo3
3.Dubravice

8.Gradac

4.Grudice 11.Dubrovnik
5.Mosor 12.Vinod
6.Ploce

7.rijeka Dubrovaka

9.Metkovié
10.Kozjak

13.Senjska draga

14.Jurjevo, Jablanac
15.Karlobag

16.Lukovo Sugarje
17.Velika i Mala Paklenica
ol 18.Kastavsko loviste*

18a.? Dugi otok

* Birds’ collection of Croatian Natural History Museum), HirTz 1930, RUCNER 1954, 1959, 1964, 1965, KRPAN 1957,
TUTMAN 1959, KOVAZEVIC & DANON 1959, KRPAN 1960, BENSON et al. 1962, Sui¢ et al. 1988.

2. Republic of Bosnia and Herzegovina

19.Mostar

20.Bunica

21.Radobolje
23.Bjeladnica-Popovo polje
24.Klana

25.Fatni¢ko polje
26.Dabarsko polje
27.Gatatko polje
28.Popovo polje

29.Kozje stijenje
30.Rotimlja

31.Mostarsko blato-vrelo Listice
32.Mostar-vrelo Bunice
33.Stjepan grad
34.Mostar-Blagaj

35.VeleZ

36.5tolac

“37.Ubovsko
28.Stolac-kanjon Bregave

o

RESER 1939, FERNBACH 1963, RUCNER 1965, OBRATIL 1966, OBRATIL

3. Montenegro

39.Stolac-Dabar polje
40.Ergot
41.Ljubinje-Kotezi

42 Hutovo blato-Budisavina
43 Hutovo blato-Ljutosiv
44.Hutov grad
45.Popovo polje-Zavala
46.Popovo polje-Dradevo
47.Gacko

48.Trebinje

49.Neum

50.Neum-Klek
51.Dreznica-Grabovica
52.5tepena

53 kanjon Bregove
54:Klefarski vrhovi
55.kanjon Radmilja

56.Cetinje 66.Virpazar 76.Rijeka-Podgorica*
57.5v.Stefan 67.Brca 77.Crnojevi¢ Rijeka*
58.Morada (Titograd) 68.Rijeka 78.Crnojevi¢ Rijeka*
59.Lijeva Rijeka 69.Crna Gora* 79.Crnojevié¢ Rijeka*
60.Kameno 70.Crna Gora* 80.Jankovi¢ Rijeka*
61.Boka Kotorska 71.Crna Gora* 81.Crnojevié Rijeka*
62.Krstac 72.Crna Gora* 82.Crnojevié¢ Rijeka*
63.Han Bogeti¢ 73.Crna Gora* 83.Crnojevi¢ Rijeka*
64.Kakari¢ka gora 74.Crna Gora* 84.Rijeka*

65.5kadarsko jezero 75.Rijeka-Podgorica 85.Rijeka-Podgorica

1982, OBRATIL 1984, OBRATIL 1986/7

*Birds’ collecon of Croatian Natural History Museum), Fuhrer 1896, REISER & Fuhrer 1896, HAINARD 1960,

KATTINGER 1960, RUCNER 1965, MOLL 1967, 1

4. Macedonia

VANOVI¢ 1970, Vasié 1977, VAsié 1980, Susi¢ et al. 1988.

86.Treska 89.Titov Veles 93.Demir Kapija
87.Topolka 90 Jeni 94.Prilep
88.Vardar 91.Pasarkoj 95.Treskavac
89.(Babuna) 92.Babuna 96.Baba

STRESEMANN 1920, KARAMAN 1949, MAKATSCH 1950, MICHOLITSCH 1959, HUGHES & SUMMERFIELD 1959, BENSON et al.

1962, RUCNER 1965.
5. Serbia

97.Suva Planina MATVEJEV 1976.
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