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Tvrtkovié, N., Mihoci, I. & Sasi¢, M.: Colias caucasica balcanica Rebel, 1901 (Pieridae) in
Croatia — the most western distribution point. Nat. Croat., Vol. 20, No. 2., 375-385, 2011, Zagreb.

The first data on the occurence of the species Colias caucasica balcanica in Croatia are presented.
Findings of this species from Mt Dinara (Croatia) in 2010 and 2011 represent the westernmost dis-
tribution point. Unlike in the south-eastern Balkans, where the distribution of C. caucasica balcanica
is mainly subalpine, in the Dinaric Alps published altitudinal stratification is mostly restricted to
the montane belt between altitudes from 1,000 to 1,600 m a.s.l. in grasslands and forest clearings of
beech forests. During the investigations the flight period at localities on Mt Dinara was from
mid-June till mid-July. A newly found member of the Croatian fauna, C. caucasica balcanica is listed
as the 195th butterfly species. With some unpublished data from several museum collections, a re-
view of historical data for the whole of the Dinaric Alps is presented.
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Tvrtkovié, N., Mihoci, I. & Sa$ié, M.: Colias caucasica balcanica Rebel, 1901 (Pieridae) u Hrvat-
skoj — najzapadnija tocka rasprostranjenja. Nat. Croat., Vol. 20, No. 2., 375-385, 2011, Zagreb.

Objavljuju se prvi podaci o nalazima danjeg leptira Colias caucasica balcanica u Hrvatskoj. Nalazi
na planini Dinara godine 2010. i 2011. su najzapadnije tocke u rasprostranjenju vrste. Za razliku od
jugoisto¢nog Balkana gdje je rasprostranjenost C. caucasica balcanica uglavnom u pretplaninskom
pojasu, veéina dosad objavljenih nalaza iz Dinarida je ograni¢ena na gorski pojas, odnosno na
travnjake i Sumske ¢istine unutar pojasa bukovih suma na nadmorskim visinama izmedu 1.000 i
1.600 m n/m. Tijekom istraZivanja leptiri su na planini Dinari opaZani od sredine lipnja do sredine
srpnja. Ovim nalazom broj poznatih danjih leptira u Republici Hrvatskoj je poveéan na ukupno 195
vrsta. Prikazan je i pregled povijesnih podataka za ¢itavo podrucje Dinarida uz neke jos neobjavlje-
ne podatke iz muzejskih zbirki.

Kljuéne rijeci: Lepidoptera, Pieridae, planinski postar, Hrvatska, Dinaridi

INTRODUCTION

Twelve species of the clouded yellow or sulphur butterflies of genus the Colias
Fabricius, 1807 are known in Europe (TOLMAN & LEWINGTON, 2008). In Colias spe-
cies characterized by an androconial patch (sex-brand) in males, only two species
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have a black submarginal band without crossed yellow veins and UV reflection
patterns on both wings — the Western Palaearctic Danube clouded yellow, Colias
myrmidone (Esper, 1781) and the Balkan clouded yellow, Colias caucasica Staudinger,
1871 (BRUNTON, 1998, TOLMAN & LEWINGTON, 2008). The Balkan endemic Colias
caucasica balcanica Rebel, 1901 is restricted to the mountains of the Balkan Peninsula
from Bosnia and Herzegovina, Serbia, Kosovo, Montenegro, and Albania, to Macedo-
nia (FYROM), Greece and Bulgaria (VARGA, 2003, VAN SWAAY et al., 2009, FRANETA
& DURIC, 2011).

Populations from the Balkan mountains were recorded as C. myrmidone (APFEL-
BECK, 1892; NICHOLL, 1899, 1902) until Hans Rebel’s description of C. myrmidone var.
balcanica (REBEL, 1901). Several names have been used since: C. balcanica (HIGGINS &
RILEY, 1983), C. caucasica (TOLMAN & LEWINGTON, 2001; LAFRANCHIS, 2004) and the cur-
rently accepted Colias caucasica balcanica (WAGENER, 1990; GRIESHUBER & LAMAS, 2007).

C. caucasica balcanica is considered to be of Least Concern (LC) in Europe, be-
cause of scarce data (VAN SWAAY et al., 2011). Existing data regarding the distribu-
tion of this species in the western Balkans is contradictory and the species has
probably disappeared from several sites (cf. STARIC & MIHLJEVIC, 1982; SJARIC et al.,
1984). On the other hand, collector L. Stefner collected, in one season, as many as
52 specimens at only one site — Cajuéa Hill, Bosnia and Herzegovina (National Mu-
seum of Bosnia and Herzegovina, Natural History Department collection).

The goal of this paper is to reconstruct existing distributional and ecological data
on C. caucasica balcanica in Dinaric Alps, and to present in detail the recently found
westernmost distribution point in Europe.

MATERIAL AND METHODS

Field data were gathered during investigations on Mt Dinara in 2010 and 2011.
Two collected out of five observed butterflies are deposited as voucher specimens
in the central butterfly collection of the Croatian Natural History Museum (inv no.
10809 and 10810). Systematics follows KARSHOLT & RAZOWSKI (1996) and GRIESHU-
BER & LAMAS (2007). Photographs of sampling localities were taken using a Canon
PowerShot 5X120 IS and of the voucher specimen using a Canon EOS 5D. Altitudi-
nal belts are named according to HORVAT (1962).

Data of specimens of C. caucasica balcanica from the western Balkans deposited in
the collections of several European museums (the National Museum of Bosnia and
Herzegovina, Sarajevo — NMBH, the Croatian Natural History Museum, Zagreb —
CNHM, Naturhistorisches Museum, Vienna — NMW, National Museum of Natural
History, Sofia — NMNHS and Natural History Museum, London - NHML) were ex-
amined, as well as published data (Tab. 1).

RESULTS AND DISCUSSION

Short review of findings.

The first finding of Colias caucasica balcanica in Croatia is a result of a systematic
survey by a Croatian Natural History Museum team in last two years (2010, 2011)
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in an area of the highest Croatian mountain, Dinara. The first author collected one
male on July 16 2010 in a small karst dolina (small valley) at 1,785 m a.s.l. north-
west from the mountain peak Sinjal (UTM: X]J18, 1,831 m a.s.l.) on Mt Dinara (Fig.
1la). This finding was reconfirmed on July 11* 2011. An additional male was col-
lected at the edge of Brezovac karst polje (1,050 m a.s.l.; Fig. 1b, Fig. 2) and two ad-
ditional males were observed (det. N. Tvrtkovié) in the localities Duler (1,200 m
a.s.l) and Jarebi¢njak (1,100 m a.s.l.), all three in 2011, UTM: XJ08. Females and the
host plant were not found during these surveys. All localities are situated on western
part of the mountain ridge, 20 km westward from Mt Sator in Bosnia and Herze-
govina, and this is the most western distribution point. Together with C. caucasica a
rich butterfly fauna was found, including Lycaena candens (Herrich-Schiffer, [1844]),
Coenonympha rhodopensis (Elwes, 1900) and several Erebia species: E. aethiops (Esper,
1777), E. medusa ([Denis & Schiffermdller], 1775), E. melas (Herbst, 1796), E. oeme
(Esper, 1805), E. ottomana Herrich-Schéffer, 1847 and E. triaria (Prunner, 1798). A
newly found member of the Croatian fauna, C. caucasica balcanica is listed as the
195t butterfly species.

The oldest published record on the presence of Colias caucasica balcanica in the
western Balkans was from APFELBECK (1892) under the name C. myrmidone for Mt
Seme¢ (= »Sjemec«, »Semec«) in SW Bosnia. It was followed by NICHOLL (1899) in
the karst Dinaric Alps too for Mt Trebevié¢ near Sarajevo, and on Mt Baba (= Vucije
bare in Rebel’s and Schawerda’s later papers) in Herzegovina (Bosnia and Herzego-
vina) and later for Montenegro above the Tara pass and in the Brda (= northern
foothills of Mt Durmitor) (NICHOLL, 1902). In the description of Colias myrmidone
var. balcanica Rebel, 1901 no type specimen was designated (Hesselbarth et al. 1995)
and syntypes originate from Mt Trebevi¢ and Vucije bare between Mt Baba and Mt
Bjelasnica both in Bosnia and Herzegovina (all deposited in NHML, NMNH and
NMW) (ABADJIEV, 2002). REBEL (1904) added two more localities for Bosnia and
Herzegovina: data of Victor Apfelbeck from isolated Mt Romanja (Mt Romanija)
NE of Sarajevo and of Leo Schreitter Ritter von Schwarzenfeld — Kalinovik in the
Dinaric Alps. SCHAWERDA (1922) published one more locality in the Dinaric Alps:
Vodice near Lipnik after specimens from Vinzenz Hawellka.

In the beginning of the 20th century several authors published additional find-
ings on Mt Trebevi¢ and Vucije bare on the northern slopes of Mt Baba near Gacko
(SPRONGERTS, 1906; REBEL, 1907, 1913, 1922, SCHAWERDA, 1907a, 1907b, 1909, 1912).
OTTMULLER (1991) reconfirmed the finding of the species on Mt Baba and ZIEGLER
(2011) published V. Sterba’s finding on Mt Bjelasnica close to Vucije bare. LELO
(2008) rediscovered the finding from 1891 for Mt Ivan (Bosnia and Herzegovina) in
the collection of NMBH. Newer data are mostly restricted to the Dinaric Alps of
western Bosnia: Medugorje on Mt Sator (SUARIC, 1977), Mt Stozer near Kupres
(GOOSSENS-CROMPHOUT & GOOSSENS-CROMPHOUT, 1982; OTTMULLER, 1991; HESSEL-
BARTH et al., 1995), and two localities on Mt Cincar: the first was above Gornji
Malovan and second was Jaram (SJARIC, 1991). The last published data from the
western Balkans are from an isolated karst area in western Serbia, Mt Veliki Mucanj
and Mt Javor (FRANETA & DURIC, 2011). The existence of a population on Mt Trebe-
vi¢ was confirmed by Boro Mihljevi¢ in 1977 (SIJARIC, 1991).

Additional data from Bosnia and Herzegovina are found in the NMBH and
NMHL collections. In the NMBH the locality of the specimen with »Han Semec —
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Fig. 1. Habitats of Colias caucasica balcanica at the locality NW Sinjal (1,785 m a.s.l.) (a) and
Brezovac karst field (1,050 m a.s.1.) (b), both Mt Dinara, Croatia. Photo by N. Tvrtkovi¢

Bosn. Apflb.« on the label is Han Seme¢ near Mt Seme¢ — an old finding of V.
APFELBECK (1892), and unpublished data from Dinaric Alps are — Dugodol on Mt
Sator (from 1977 in coll. Sijari¢) and Cajusa hill - NE foothills of Mt Cincar (from
1981/1982 in coll. Stefner). In the NMHL collection there is a specimen with »Ko-
richa, Bosnia — Leonhardt« on the label; this locality is probably Kori¢na pass (1,080
m a.s.l.) or Mt Kori¢na (1,172 m a.s.l.) between Livno and Glamo¢.

In addition, there are also unexplained old data of specimens morphologically
similar to »caucasica« from the southern border of the Dinaric Alps: the female of
»Colias myrmidone« collected by Herzog in August 1908 in the lowland part of
Montenegro (Rjeka /= Rijeka Crnojevica op. auct./) deposited in the NMW collec-
tion (REBEL, 1913), and the observed C. myrmidone-like specimen of Slovenian lepi-
dopterologist J. Hafner in September 1938 near Knin, on the foothills of Mt Dinara
(Dalmatia, Croatia) (HAFNER, 1994). Both observing dates are in the flight period of
the second generation of the Danube clouded yellow, but distant from distribution
area of this species and close to the southern distribution border of the Balkan
clouded yellow.



Nat. Croat. Vol. 20(2), 2011 381

Fig. 2. Colias caucasica balcanica — male from Brezovac,th Dinara, Croatia, caught on June
12th 2011. Photo by M. Sasi¢.
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Fig. 3. Geographical distribution of Colias caucasica balcanica in Dinaric Alps with isolated
localities in eastern Bosnia and western Serbia. Localities from Dinaric Alps are presented
numerically: 1-Mt Dinara: Brezovac, Jarebi¢njak and Duler; 2-Mt Dinara: Sinjal; 3-Mt
Sator: Medugorje, Dugodol; 4-Kori¢na hill; 5-Mt Cincar: Jaram; 6-Mt Cincar: Gornji
Malovan, Cajuéa hill; 7-Mt StoZer near Kupres; 8-Mt Ivan; 9-Mt Trebevi¢; 10-Kalinovnik;
11-Mt Bjelasnica; 12-Mt Baba: Vucije bare; 13-Vodice near Lipnik; 14-Obzir hill above
Tara pass, Mt Durmitor: Brda; 15-Mt Ljubisnja; 16-Mt Sinjajevina. Isolated localities from
eastern Bosnia and Serbia are presented alphabetically: A-Mt Romanija; B-Mt Semec;
C-Mt Mucanj, D- Mt Javor, E- Mt Kopaonik
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Geographical and altitudinal distribution.

The finding of C. caucasica balcanica at 1,785 m a.s.l. on Mt Dinara is at the high-
est altitude so far published for the Dinaric Alps. All other findings (Tab. 1) are
within the montane belt from 1,000 to 1,600 m a.s.l. (NICHOLL, 1899, 1902; REBEL
1904; SPRONGERTS, 1906; SCHAWERDA, 1907b; SJARIC, 1977, 1991, own data), proba-
bly because of lack of systematic investigations at higher altitudes. Populations
from isolated karst areas northern and eastern of Dinaric Alps (E Bosnia: Mt Roma-
nija, Mt Seme¢, W Serbia: Mt V. Mucanj and Mt Javor) probably belong to the
Dinaric Alps metapopulation (Mt Dinara, Mt Sator, Kori¢na pass, Mt Cincar, Mt
Stozer near Kupres, Mt Ivan, Mt Trebevi¢, Kalinovik, Vucije bare — northern slopes
of Mt Baba, Mt Bjelasnica, Vodice near Lipnik, Tara gorge — Obzor hill N of Tara
river pass, Mt Ljubisnja, Mt Durmitor and Mt Sinjajevina) (Fig. 3).

Habitats, larval foodplant, eggs and caterpillar.

Most our findings from Mt Dinara are linked to montane grasslands in the vicin-
ity of beech forests or in beech forest clearings (Brezovac, Jarebi¢njak and Duler),
with only one finding in a small doline (Sinjal: Fig. 1a) inside the dwarf pine (Pinus
mugo) subalpine belt. Habitats in the subalpine altitudinal belt are known so far
only in Bulgaria (ABADIEYV, 1994), Greece (TOLMAN & LEWINGTON, 1998) and Serbia
(JAKSIC, 2003). In the Dinaric Alps notes of habitats are scarce for C. caucasica balcani-
ca. NICHOLL (1902) found this butterfly in flight in dolinas and in hollows in the dry
limestone plateau on Mt Durmitor and above Tara pass, on Mt Baba (Herzegovina)
in hayfields (NICHOLL, 1898), on Mt Trebevic¢ in alpine grasslands (SPRONGERTS, 1906),
and on Mt Sator in grasslands below beech forests (SJARIC, 1977).

In the eastern and southern Balkans including the isolated northern Mt Kopao-
nik in Serbia (LAFRANCHIS, 2004; ABADJIEV ef al., 2007; TOLMAN & LEWINGTON, 2008;
JAKSIC, 2008) C. caucasica balcanica inhabits habitats on an acidophilic soils (over
granite and other igneous rocks). Conversely, populations from Bosnia and Herze-
govina, Montenegro, western Serbia and two Macedonian (FYROM) mountains (Mt
Placenska, Mt Baba /= Mt Pelister /) are attached to limestone karst (NICHOLL,
1902; REBEL, 1904; SIJARIC, 1997; TOLMAN & LEWINGTON, 2008; FRANETA & DURIC,
2011).

SCHAWERDA (1912) first identified the host plant of Colias caucasica balcanica in
Vucije bare locality on Mt Baba by observing egg-laying and some larval stages on
Cytisus capitatus Scop. /syn. of Chamaecytisus supinus (L.) Link /. OTTMULLER (1991) ob-
served eggs on Ch. hirsutus (L.) Link. in two habitats in Bosnia and Herzegovina,
and TOLMAN & LEWINGTON (2008) mention this plant as larval food plant in Greece
too, but without noted localities. For Bulgaria, ABADJIEV (1994) published Ch. ab-
sinthioides Janka /= eriocarpus (Boiss) Rothm./ as a host plant on acidophilic soils.
So far, Ch. absinthioides has not been found in the western Balkans (HEYWOOD &
FRODIN, 1968; DOMAC, 1989; LOVASEN-EBERHARDT, 1997).

SCHAWERDA (1912) observed eggs and caterpillar colour. Green-white eggs are
laid singly on the upper side of the leaf, but in time the eggs change colour, to red.
He noted green caterpillars with soft hairs only. In September the caterpillar set
along the central leaf vein to spend the winter. OTTMULLER (1991) described the col-
our of all larval stages from two localities in Bosnia and Herzegovina: the first
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instar larva (L1) is dirty-yellowish in colour with brown-black head, but after first
feeding becomes green. The third instar green larvae (L3) have white lateral lines,
and fifth instar larvae (L5), in every segment, have one yellow spot in the white lat-
eral line.

Flight period

According to TOLMAN & LEWINGTON (2008) the Balkan clouded yellow is univol-
tine, active from mid June to mid August, according to altitude. Our data on flight
period for Mt Dinara (Croatia) are from June 11 to July 16% only. Older findings
from other parts of the Dinaric Alps were from June 22" to July 27, with the ex-
ception of August 11t The first females were found on June 26

Comments on taxonomical status

C. c. caucasica and C. balcanica are allopatric, but morphologically similar (WAGENER,
1990; ABADJIEV, 1994). Adults of mountain Colias caucasica balcanica and lowland C.
myrmidone differ in size as C. caucasica balcanica is larger and deeper reddish or-
ange-yellow coloured in the wings of males (REBEL, 1901, 1904). Male genitalia dif-
fer only in size (REBEL, 1907). C. myrmidone and C. caucasica balcanica probably have
the same coloration of caterpillars (SCHAWERDA, 1912; OTTMULLER, 1991; SAUER,
1992). Preliminary genetic investigations (BRUNTON, 1998) on C. myrmidone from Ro-
mania and C. caucasica balcanica from Macedonia resulted in the discovery of one of
the smallest divergences in all investigated European clouded yellow butterflies.
Present taxonomic relations inside C. caucasica, and between C. caucasica and C.
myrmidone as well, are not clear and must be reinvestigated in the future.

ACKNOWLEDGEMENTS

This research was funded by the Croatian Ministry of Science, Education and
Sports in the form of grant to project 183-1193080-0831. We would like to thank Maja
Bjeli¢ for field assistance, Dejan Kulijer for data on specimens from the National
Museum of Bosnia and Herzegovina, Stoyan Beshkov from the National Museum
of Natural History, Sofia and Blanca Huertas from the Natural History Museum,
London, Milivoj Mari¢ and Petar Simi¢ from Knin city for field survey support, and
Dragan Bukovec from CNHM for drawing the distribution map.

Received October 7, 2011

REFERENCES

ABADJIEV, S., 1994: The larval food plant of Colias caucasica balcanica. Phegea, 22, 97-98.

ABADJIEV, S., P. 2002: Types of Balkan butterflies in the collection of The Natural History Museum,
London. Neue Entomologische Nachrichten 23, 3—53.

ABADJIEV, S., BESHKOV, S. & ALEXIEV, 1., 2007: Prime Butterfly Areas in Bulgaria. Pensoft Publishers,
Sofia.



384 Tvrtkovié, N. et al.: Colias caucasica balcanica Rebel, 1901 (Pieridae) in Croatia

APFELBECK, V., 1892: Dojako u juznoj Bosni i Hercegovini opaZane vrste Rhopalocera (Dnevni lepti-
ri). Prilog k poznavanju bos. — herc. lepidoptera. Glasnik zemalj. Muz. Bosn. i Herceg., 2 (4),
192-196.

BrUNTON, C. F A, 1998: The evolution of ultraviolet patterns in European Colias butterflies (Lepi-
doptera, Pieridae): a phylogeny using mitochondrial DNA. Heredity, 80, 611-616.

DoMmaAc, R., 1989: Mala flora Hrvatske i susjednih zemalja, Skolska knjiga, Zagreb.

FRANETA, E. & DURIC, M., 2011: On the distribution of Colias caucasica balcanica Rebel, 1901, with two
new records for Serbia (Lepidoptera, Papilionidae). Nachr. entomol. Ver. Apollo, N.E. 32 (1/2),
31-37.

GOOSSENS-CROMPHOUT, E. & GOOSSENS-CROMPHOUT, M., 1982: Quelques captures en Bosnie et en
Dalmatie. Bulletin du Cercle des Lepidopteristes de Belgique, 11 (2), 25-27.

GRIESHUBER, J. & LAaMAs, G., 2007: A Synonymic List of the Genus Colias Fabricius, 1807 (Lepidop-
tera: Pieridae). Mitt. Miinch. Ent. Ges. 97, 131-171.

HAEFNER, 1., 1994: Verzeichnis der bei Knin gesammelten Schmetterlinge (Lepidoptera). Nat. Croat.,
3 (2), 119-184.

HEessELBARTH, G., VAN OORSCHOT, H. & S. WAGENER 1995: Die Tagfalter der Tiirkei unter Bertick-
sichtigung der angrenzenden Lander. Bd. 1-3. Selbstverlag Sigbert Wagener, Bocholt.

Heywoob, V. H. & FrRODIN, D. G., 1968: Chamaecytisus Link, 90-93. In: Tutin, T. G. et al. /eds./: Flora
Europea, Vol. 2, Rosaceae to Umbelliferae. Cambridge University Press, Cambridge, New York,
New Rochelle, Melbourne and Sydney.

HicGiNs, L. G. & RILEY, N. D., 1983: A Field Guide to the Butterflies of Britain & Europe. Harper
Collins Publishers, London.

Horvart, 1. 1962: La Vegetation des Montagnes de la Croatie d’ouest. Prirodoslovna istraZivanja,
knjiga 30, Acta biologica II, JAZU, Zagreb (In Croatian with French summary).

JAKSIC, P, 2003: Red Data Book of Serbian Butterflies, Lepidoptera, Hesperioidea and Papilionoidea.
Zavod za zastitu prirode Srbije, Belgrade

JAKSIC, P, /ed./ 2008: Prime Butterfly Areas in Serbia. HabiProt, Belgrade.

KARsHOLT, O. & J. Razowski, 1996: The Lepidoptera of Europe. A Distributional Checklist. Apollo
Books.

LAFRANCHIS, T., 2004: Butterflies of Europe, New Field Guide and Key. Diatheo, Paris.

LELO, S., 2008: Dnevni leptiri Bosne i Hercegovine. Prirodno-matematicki fakultet Univerziteta u
Sarajevu, Sarajevo.

LOVASEN-EBERHARDT, Z., 1997: Fabaceae. 60-89 in: NikoLi¢, T. /ed./: Flora Croatica, Index Florae
Croaticae, Pars 2. Natura Croatica, 6 (Supplem. 1).

NicHoLL, D. L. M., 1899: Butterfly hunting in Dalmatia, Montenegro, Bosnia and Hercegovina. En-
tomologist’s Rec. J. Var. London, 11 (1), 1-8.

NicHoLL, D. L. M., 1902: The Lepidoptera of Bosnia and Montenegro. Entomologist’s Rec. J. Var.
London, 14 (6), 141-146.

OTTMULLER, T., 1991: Beitrag zur Biologie von Colias balcanica Rebel (Lepidoptera: Pieridae). Ent. Z.
(Essen), 101 (6), 93-98 + 3 Abbild.

ReBEL, H., 1901: Nachtrage (Addenda) zum Theil I. 249-256 in: STAUDINGER, O. & H. ReBEL, Catalog
der Lepidopteren des palaearctischen Faunengebietes. Friedlinder & Sohn, Berlin.

ReBeL, H., 1904: Studien tber die Lepidopterenfauna der Balkanlidnder. II. Teil. Bosnien und Her-
zegowina. Ann. Naturh. Mus. Wien 19, 97-377 + Taf. IV-V.

ReBEL, H., 1907: Versammlungen der Sektion fiir Lepidopterologie am 4. October 1907, IX. (Genital-
aparat von Colias myrmidone var. balcanica m, Bosnien). Verhandlungen der kaiserlich-konig-
lichen Zoologisch-botanischen Gesellschaft in Wien, 57, (220-221).

ReBeL, H., 1913: Studien {iiber die Lepidopterenfauna der Balkanldnder. III. Teil. Sammelergebnisse
aus Montenegro, Albanien, Mazedonien und Thrazien. Annalen des k.k. naturhistorisches Hof-
museums Wien, 27 (3), 281-334.

ReBEL, H., 1922: Versammlungen der Sektion fiir Lepidopterologie am 4. Mérz 1921, V.. Verhand-
lungen der kaiserlich-koniglichen Zoologisch-botanischen Gesellschaft in Wien, 71, (31-32).
SAUER, F., 1992: Die schénsten Raupen — nach Farbfotos erkannt. Sauers Naturfiihrer, Fauna Verlag,

Karlsfeld.



Nat. Croat. Vol. 20(2), 2011 385

SCHAIDER, P. & JAKSIC, P., 1989: Die Tagfalter von jugoslawisch Mazedonien. Selbstverlag Paul Schai-
der, Miinchen.

SCHAWERDA, K., 1907a: Versammlungen der Sektion fiir Lepidopterologie am 7. Dezember 1906, IX.
Verhandlungen der kaiserlich-koniglichen Zoologisch-botanischen Gesellschaft in Wien, 56 (Jahr-
gang 1906), (651-652).

SCHAWERDA, K., 1907b: Versammlungen der Sektion fiir Lepidopterologie am 4. October 1907, VIIL. Ver-
handlungen der kaiserlich-koniglichen Zoologisch-botanischen Gesellschaft in Wien, 57, (216-220).

SCHAWERDA, K., 1909: Versammlungen der Sektion fiir Lepidopterologie am 6. November 1908, IV.
Verhandlungen der kaiserlich-koniglichen Zoologisch-botanischen Gesellschaft in Wien, 58 (Jahr-
gang 1908), (250-257).

SCHAWERDA, K., 1912: Versammlungen der Sektion fiir Lepidopterologie am 3. November 1911, II. 6.
Verhandlungen der kaiserlich-koniglichen Zoologisch-botanischen Gesellschaft in Wien, 61 (Jahr-
gang 1911), (177).

SCHAWERDA, K., 1922: Versammlungen der Sektion fiir Lepidopterologie am 4. Marz 1921, V. Ver-
handlungen der kaiserlich-kéniglichen Zoologisch-botanischen Gesellschaft in Wien, 71, (145-170).

SARIC, R., 1977: Faunisticki prikaz Rhopalocera i Hesperioidea zapadne Bosne (Lepidoptera). Glas-
nik zemalj. Muz. Bosn. i Herceg., 16, 175-192.

SARIC, R., 1991: Katalog nauc¢ne zbirke Lepidoptera (Insecta) donatora Bore Mihljevica iz Sarajeva.
Glasnik zemalj. Muz. Bosn. i Herceg., PN, NS, 30, 169-359.

SPARIC, R. & MIHLJEVIC, B., 1982: Faunisti¢ka istraZivanja u Rhopalocera (Lep.) u sjeveroistocnoj
Bosni. Glasnik zemalj. Muz. Bosn. i Herceg., 19/20 (1980/81), 125-138.

SARIC, R., LORKOVIC, Z., CARNELUTTI, J. & JAKSIC, P. 1984: Rhopalocera (Insecta, Lepidoptera). 95-184
in: NONWEILLER, G. et al. (eds.): Fauna Durmitora, Sveska 1., CANU, Posebna izdanja, knjiga 11,
Titograd.

SPRONGERTS, J. R., 1906: Uber Dalmatien nach Herzegovina und Bosnien. Iris, 19, 6-37.

ToLMAN T. & LEWINGTON R., 1997: Butterflies of Europe. Princeton University Press, Princeton and
Oxford.

TorLMAN T. & LEWINGTON R., 2008: Collins Butterfly Guide. HarperCollins Publishers Ltd., London.

VAN Swaay, C., JAkSIC, P. & Duri¢, M., 2007: Notes on some summer butterflies (Lepidoptera:
Hesperioidea & Papilionoidea) of Eastern Serbia. Acta entom. Serbica, 12 (1), 1-10.

VAN SwaAy, C., WYNHOFF, 1., VEROVNIK, R., WIEMERS, M., LOPEZ MUNGUIRA, M., MAES, D., SAsic, M.,
VERSTRAEL, T., WARREN, M. & SETTELE, J., 2009: Colias caucasica. In: TUCN 2011. IUCN Red List of
Threatened Species. Version 2011.1. <www.iucnredlist.org>. Downloaded on 29 July 2011.

VAN Swaay, C., Mags, D., COLLINS, S., MUNGUIRA, M. L., SASIC, M., SETTELE, J., VEROVNIK, R., WAR-
REN, M., WIEMERS, M., WYNHOFF, I. & CUTTELOD, A., 2011: Applying IUCN criteria to invertebra-
tes: How red is the Red List of European butterflies? Biological Conservation, 144(1), 470-478.

VARGA, Z., 2003: The geographical distribution of high mountain Macrolepidoptera in Europe. 239
— 258 in: NAGY, L., THOMPSON, D., GRABHERR, G., KORNER, C. (eds.): Alpine Biodiversity in Eu-
rope: an Introduction. Joint Nature Conservation Committee, Peterborough.

WAGENER, S., 1990: Colias caucasica balcanica Rebel, 1901 (comb. nov., stat. nov.) (Lepidoptera: Pieridae).
Phegea 18, 59—63.

ZIEGLER, H., 2011: Photo & det. Colias caucasica balcanica specimens from cult. of V. Sterba, found as
larvae on Bjelasnica Mt, Herzegovina, in 2008. < e.V.> Downloaded on 29 July 2011.



