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Butterflies (Lepidoptera: Papilionoidea) of northwestern and
western Crete (Greece) in early July, with the finding of new
larval host plant for Lampides boeticus

LUKA STURM

Department of Food Science and Technology, University of Ljubljana, Biotechnical Faculty,
Jamnikarjeva 101, SI-1000 Ljubljana, Slovenia

ABSTRACT

During the summer of 2021, the northwestern and western areas of the Greek island of Crete
were surveyed to confirm certain observations of diurnal butterfly fauna of the island. Research
was focused especially on the unsurveyed north-western parts of the island, as well as surveying
the species that are extending their area of distribution (Cacyreus marshalli (Butler), Lampides
boeticus (L.)). From 47 species reported from the island, 23 were observed. The surveys were
all carried out during an especially hot and dry weather period (30-37 °C), between 30" of June
and 6" of July. Additionally, a new larval host plant for L. boeticus was confirmed, as oviposition
of females on Campsis radicans (Seem.) was observed on several occasions.

KEY WORDS: Campsis radicans; new localities; oviposition; northwestern peninsula.

Introduction

With an area of 8336 km?, Crete is the fifth
largest island in the Mediterranean Sea and
the largest island of Greece (Sakellariou and
Galanidou 2016). It is one of the most
mountainous islands in Europe, having more
than 50 mountain peaks exceeding 2000 m.
The highest peak is located in Idi massif in
the central part of the island and reaches an
altitude of 2456 m (Agou et al. 2019;
Kougioumoutzis et al. 2020). Due to the
three mountain massifs, coupled with many
lower semi-mountainous areas, Crete has a
high fragmentation of land area, including
numerous rivers and streams, further
enriching its diverse geology (Agou et al.
2019).

Crete has a sub-humid Mediterranean
climate with humid and relatively cold
winters, and dry and warm summers
(Morianou et al. 2021). The mean annual air

temperature is around 20 °C, while frost
temperatures are almost never registered at
the lower parts (Bergmeier 1997). The
highest mountain peaks, on the other hand,
are covered with snow throughout the winter
(Bretherton 1969). The coastal areas, where
urban settlements and agriculture are
concentrated, exhibit a typical
Mediterranean climate, with transitions to
semi-dessert  (Agou et al. 2019;
Kougioumoutzis et al. 2020). The coastal
areas are the driest and the warmest, with
300-700 mm precipitation per year
(Bergmeier 1997; Morianou et al. 2021),
while the mountainous areas are the most
humid, reaching 2000 mm of rainfall per
year (Morianou et al. 2021). Most rainfall
occurs from December to February, while
the summer drought, which lasts up to 7
months, almost completely destroys the
vegetation (Bergmeier 1997). The strong
winds worsen the situation by desiccating
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certain  flowering  phrygana  plants
(Bergmeier and Matthds 1996).

Crete is considered one of the richest
hotspots in Europe in terms of endemic
species of plants, which is mostly due to its
unique geology, isolation and climate
(Kougioumoutzis et al. 2020). The habitat
types of Crete are also very diverse — from
almost dessert-like cliffs, beaches, and lower
hilly areas near the coast, where phrygana
and macchia are the dominant plant
communities (Troni¢ek 1938), agricultural
and urban areas with olive plantations,
oleanders, cultivated plants and flowers, to
the more humid mountain slopes, gorges,
and river valleys. Phrygana, one of the most
unique habitats on the island, is on the NW
and W dominated by Coridothymus
capitatus ((L.) Hoffmanns. & Link),
Sarcopoterium spinosum ((L.) Spach) and
Ballota pseudodictamnus ((L.) Benth.),
typical for most of the island (Bergmeier
1997). Agricultural areas mostly consist of
olive plantations (Olea europaea (L.)),
which host a community dominated by
grasses (Hyparrhenia hirta ((L.) Stapf),
Aristida  caerulescens  (Desf.), etc.)
(Bergmeier 1997) and individual flowers
(Picris altissima (Desf.)) (Bergmeier 1997),
whereas urban settlements mostly include
different cultivated flowers like Campsis
radicans  (Seem.), Pelargonium sp.,
Geranium sp., trees like Oleander sp.,
different Palmaceae, etc. On the other hand,
mountainous regions consist mainly of
mixed and conifer forests in the gorges,
while vast numbers of indigenous flowers
reign the mountain slopes.

Crete also inhabits a relatively high
number of butterfly species (47), some of
which are endemic to the island
(Coenonympha thyrsis (Freyer), Hipparchia
cretica (Rebel), Pseudochazara anthelea
ssp. amalthea (Frivaldsky), Kretania
psylorita (Freyer) and Zerynthia cretica
(Rebel)) (Nel and Nel 2003; Pamperis 2010).
For these reasons, Crete butterfly fauna was
widely  studied. The first  studies
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FIG. 1: Map of western Crete (1-2, 13-23) (A)
and a close up of a mostly unsurveyed part of the
biggest north western peninsula (3—-12) (B) with
marked surveyed localities.

concentrated mostly on the general overview
of the species encountered, and also included
a few species which were later unconfirmed
or already disappeared from the island (e.g.
Cupido minimus (Fuessly)) (Rebel 1916;
Warnecke 1928; Tronicek 1938; Bretherton
1969; Higgins 1973; Willemse 1975; Sala
and Bollino 1997; Mérit and Mérit 1998; Nel
and Nel 2003). The latest studies however,
focus mainly on specific butterflies of the
island, especially the species which emerged
only recently (e.g. Zizeeria karsandra
(Moore) and Cacyreus marshalli (Butler)) or
are deemed endemic (e.g. Z. cretica) (Larsen
1986; Dennis 1996; Anastassiu et al. 2010;
John et al. 2018; Rowlings and Cuvelier
2018). Since most of the island was already
surveyed at one point or another, there are
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hardly any areas left unsearched, with the
exception of certain remote or less
interesting parts of the island (Pamperis
2010; www.butterfliesofcrete.com 2021).
This article focuses mainly on the localities
found on or near the biggest northwestern
peninsula north of the town of Kolymvari
and around the village of Rodopos, which

are largely still unsurveyed. Some additional
observations were also performed around the
rivers Tavronitis and Keritis, as well as in
some interesting localities previously
surveyed by others (Willemse 1975; Mérit
and Mérit 1998; Pamperis 2010) in the
western and central northern (coastal) parts
of the island (Fig. 1).

FIG. 2: Different localities/habitats found in NW and W Crete: A) Elos (4.7.2021); B) Kefali
(4.7.2021); C) Plokamiana (4.7.2021); D) Lakkoi (4.7.2021); E) Chania (3.7.2021); F) and G) Agia Irini
gorge (6.7.2021); H) hills N of Rodopos; I) Astratigos with Kolymvari in the background; J) hills SW
of Afrata.

Materials and Methods

The study was performed mostly in the
northwestern and western parts of the island
of Crete, including some localities from the
central northern (coastal) part. The
butterflies were determined via catch and
release method and the species were
determined using the Tolman and Lewington
(2008) field guide. As most species of
butterflies on  Crete  are  easyli
distinguishable, most identifications could
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take place without catching the butterfly. On
the other hand, harder-to-identify species
were either photographed, or caught in the
net, identified and later released. Individuals
which could not be 100 % correctly
identified are not included in the list. The
exact locality and details regarding
coordinates (WGS 84 Web Mercator
projection; EPSG:3857), altitude, habitat
and date of each observation are given in
Table 1. In the case of a broader locality,
coordinates are given for the most
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appropriate observation spot. The localities
are given by the order of observation date.

Results and Discussion

During the survey of the northwestern and
western parts of the island of Crete, a total of
23 species were observed, out of the 47 (49
%) that have been reported for the island
(Pamperis 2010). Among these, two (Pontia
edusa (Fabricius) and Pieris brassicae (L.))
were observed only once, while five species
were found at at least 10 different localities
(Tab. 2). Among the most widespread
butterflies were Pieris rapae (L.), Papilio
machaon (L.), Pararge aegeria (L.),
Lasiommata megera (L.) and Lampides
boeticus (L.), which is in accordance with
other authors (Rebel 1916; Higgins 1973;
Mérit and Mérit 1998), especially when the
lack of localities from any of the three
mountain massifs is considered. Among the
most numerous were P. rapae and L.
boeticus, both of which could be found in
most of the researched localities, almost
always near agricultural or urban habitats.
On the other hand, species such as
Hipparchia cretica, otherwise regarded as
one of the most common species on the
island (Rebel 1916; Mérit and Mérit 1998;
Pamperis 2010), was observed at only two
occasions. While only two imagines were
found in Elos (Fig. 2, A), hundreds of them
were observed inside the Agia Irini gorge.
Anyhow, the number of active butterflies
was relatively low during the hottest parts of
the day, similarly as observed by other
authors at this time of year (Higgins 1973).
Extremely hot and dry weather conditions
sometimes known for Mediterranean likely
also contributed to their generally lower
numbers, as observed in a study by Herrando
et al. (2019).

Low number of butterflies was also
apparent on the largest, until now mostly
unsurveyed, northwestern peninsula of the
island. Here, in the central parts, notably at
the localities north of Rodopos and near the
Afrata-Astratigos road (Fig. 2A, J), where
the habitat mostly consists of dried
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phrygana, only Coenonympha thyrsis, L.
megera and  Polyommatus  icarus
(Rottemburg) were observed in high
numbers. These localities, besides being
dried by immense heat, were also the
windiest and highest parts of the peninsula.
In this area, butterflies were found in small
dried-up river gorges, where the wind and
heat were less intensive, and at least some
flowering plants were found. On the
southern part of the peninsula, however, the
butterflies were more numerous, especially
in small villages, where flowering plants
were still plentiful. Here, L. boeticus, P.
rapae and P. machaon were the most
abundant species. Especially abundant were
the butterflies of L. boeticus, which were
sometimes observed in dozens, mostly
flying around the flowering plants inside
small parks or larger gardens.

Despite the overall hot weather and
relatively few species found, some
interesting observations were nonetheless
made. Most importantly, some species were
reported at certain localities for the first
time. New localities were thus confirmed for
Cacyreus marshalli (3, 6), Carcharodus
alceae (Esper) (3, 4), Celastrina argiolus
(L) (3, 8), C. thyrsis (11, 12), L. boeticus (1,
3, 4,6, 8,9, 10, 13, 18, 19, 23), Gegenes
pumilio (Hoffmannsegg) (3, 4, 6),
Gonepteryx cleopatra (L.) (3, 5, 8, 9),
Lycaena phlaeas (L.) (4, 14, 18), P. aegeria
(3, 6), P. rapae (1, 16), P. icarus (3, 7, 10,
11,12, 16), P. edusa (3), Vanessa cardui (L.)
(1), and L. megera (4, 6, 7, 8, 11, 12) (Rebel
1916; Warnecke 1928; Higgins 1973;
Willemse 1975; Sala and Bollino 1997;
Meérit and Mérit 1998; Pamperis 2010;
www.butterfliesofcrete.com 2021).

The number of new localities for certain
butterfly species is not surprising, since the
biggest northwestern peninsula was very
poorly explored until now, and most
observations in this part of the island were
made in the vicinity of Kolymvari or further
east near Chania (Rebel 1916; Mérit and
Meérit 1998; Pamperis 2010;
www.butterfliesofcrete.com 2021).
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TABLE 1: Localities visited during the 30.6.—6.7.2021 survey of Crete and their description.
No. Locality Coordinates  Description of the habitat Altitude Date
Mostly anthropogenic: arid scrub,
) gardens, cultivated flowers, wild
1 Bali éi gi%gﬁ flowers and trees on rocky ground 15-25m 30.6.2021
T (oleander, Heliotropium sp.), close
proximity to the sea
) Mostly anthropogenic: cultivated
2 /(Ahriﬁ%r\za ) é: giigg;gg deciduous trees (oleander, olive), 80-90m  30.6.2021
ghway T flowers by the road
Mostly anthropogenic: arid scrub
. X:35.542742,  and grasslands, fields, gardens, 30.6.—
3 Kolymvari Y:23780298 parks, cultivated flowers, S-40m 570021
abandoned estates
Mixed natural and anthropogenic:
: X: 35.533797, - . - 120-140
4 Koumouli Y- 23759599 oI_|ve groves, fields, arid scrub, m 2.7.2021
wild flowers
Aspra nera ) Mostly anthropogenic: olive g
5 (crossroad W §1325é5%55611962’ groves, arid scrub, wild flowers, 200-220 2.7.2021
; 1 23. i m
of village) abandoned buildings
Mostly anthropogenic: parks,
X: 35.561584, ) . 230-240
6 Rodopos Y- 23755017 gardens, .cultlvated flowers, arid m 2.7.2021
scrub, olive groves
Rodopos (hills ) Mostly natural: arid scrub and
7 SE above éj gg'?ggggg’ grasslands, olive groves, macadam 270-290 2.7.2021
1 23. Lo m
town) road with wild flowers
] Mixed natural and anthropogenic:
8 Astratigos éi gg;’ggggg gardens, olive groves, cultivated 200-210 2.7.2021
1 23. - m
flowers, rocky slopes, arid scrub
) Mostly anthropogenic: gardens,
9 Afrata é: gg%gi?g cultivated flowers, arid scrub, olive 135145 2.7.2021
1 23. - m
groves, fields
Astratigos —

10 Afrata (road X:35.559239,  Natural: phrygana — dense arid 170-190 272021
between Y:23.763268  scrub on rocky ground m o
villages)

(FE)%d?rﬁ)r?isn ofa Mixed natural and anthropogenic:
9 9 X:35.587692,  olive groves, phrygana — dense 420-440

11  macadam road : . 2.7.2021
in the hills N Y:23.749653  arid scrub on rocky ground, dry m

riverbed, rocky pastures, vineyards
of town)
Oros Titiron
(dry riverbed E . .
Natural: phrygana — dense arid
below the X: 35.602380, 500-520

2 itop e s SO0 g 6 w1
the road, N of ! yp
Rodopos)

Mostly anthropogenic: gardens,
. X:35.518949,  parks, cultivated flowers,
13 Chania Y:24.014405  cultivated trees, close proximity to 1-10m 3.7.2021

www.entsoc.gr

the sea
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TABLE 1 (cont.)
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Polemarchi .
(near . 35 510011 Mos_,tly anthropogem(_:. gardens, _
14 . e ' cultivated flowers, arid scrub, olive ~ 45-55m 3.7.2021
Tavronitis 1 23.817907 -
. groves, fields
riverbed)
E:éggmn:(ajl?s . 35.488852 Mixed anthropogenic and natural:
15 L e " olive groves, fields, arid scrub, 50-60 m 3.7.2021
Keritis river 23914757 riverbed, peach and orange groves
NW of village) P g9eg
Gerani — . .
. ) Mixed anthropogenic and natural:
16 Plata'n'|as' : 35517613, regulated riverbed, scrub, 5-10 m 3.7.2021
(Keritis river 1 23.891034 ltivated and wild fl field
delta) cultivated and wild flowers, fields
) Mostly anthropogenic: gardens,
17 Topolia : gg'gggggg' cultivated trees and flowers, olive 230;1260 4.7.2021
T groves, arid scrub
Mixed natural and anthropogenic:
gardens, parks, olive groves,
:35.359959,  cultivated flowers, scrub, phrygana ~ 520-580
18 Elos 123639097 dense arid scrub on rocky m 472021
ground, deciduous forest, small
stream
) Mostly anthropogenic: gardens, i
19 Kefali : gggg?gii’ olive groves, cultivated flowers, 450m470 4.7.2021
T arid scrub, pastures
Plokamiana ) Mostly natural: dry riverbed, arid )
20 (dry riverbed S : gg'ggggg’ scrub, deciduous forest, 190m210 4.7.2021
of village) T overgrowing olive groves
Botanical Mostly anthropogenic: botanical
parks & ) park with different (including g
21  gardens of : gggég?gg tropical, subtropical and native) 140m210 4.7.2021
Crete (S of T cultivated trees and flowers, dry
Fournes) stony riverbed, scrub
) Mostly anthropogenic: gardens,
22 Lakkoi : gggigggi olive groves, cultivated trees and 480-520 4.7.2021
1 23. m
flowers, scrub
Agia Eirini
23 (Agia Irini : 35.324126, Natural: mixed forest, arid scrub, 540-600 6.7.2021
gorge S of :23.842279  dry riverbed, stony cliffs m o
village)

And while certain findings are of no real
interest (e.g., new localities for some of the
most abundant species on the island), others
are quite surprising. The most important
observations were made for L. boeticus,
which was found at 11 new localities, while
previously not being observed on the
northwestern coast at all (Rebel 1916; Mérit
and Mérit 1998; Pamperis 2010), let alone
from the biggest northwestern peninsula.
Important observations were also made for

www.entsoc.gr

the relatively new addition to the Cretan
fauna, C. marshalli (John et al. 2018), and
the relatively rare G. pumilio, which was so
far reported only by a handful of authors
(Tronicek 1938; Pamperis 2010). It is
especially surprising, that C. marshalli
already consolidated on the island
(www.butterfliesofcrete.com 2021), despite
being unknown from the entire Greece not
two decades ago (Anastassiu et al. 2010) and
was firstly observed on Crete only a few
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years back (John et al. 2018). It seems, that
certain plants commonly found in urban
areas (Geranium sp., Pelargonium sp.),
coupled with suitable weather conditions,
are enabling fast colonisation of the species,
similar as in the Canary Islands (Wiemers et
al. 2013). Considering the fast colonisation

of the urban areas there is also a justified
concern, that the species might start using
wild Geranium species as host plants as
well, thus competing with the native species,
such as Aricia agestis (Denis &
Schiffermiiller).

TABLE 2: Species of butterflies found in Crete during 30.6.-6.7.2021. The localities are

indicated by numbers from 1 to 23 as in the list and description of localities.

Family/species Locality :\cl)?;éﬁries
Papilionidae

Iphiclides podalirius 3,8,9,13,17,19,21 7
Papilio machaon 2,3,5,6,7,8,9 14,17, 18, 19, 20, 21, 23 14
Pieridae

Colias crocea 3,7, 16,18, 19, 23

Gonepteryx cleopatra 1,2,3,5,8,09, 18,19, 23

Pieris brassicae 23

Pieris rapae 1,2,3,4,5/6,7,8,13, 14, 15, 16, 17, 18, 19, 21, 23 17
Pontia edusa 3 1
Lycaenidae

Aricia agestis 18,19 2
Cacyreus marshalli 3,6

Celastrina argiolus 3,8,19,22 4
Lampides boeticus 1,3,4,6,8,9,10,13, 15,16, 17, 18, 19, 21, 23 15
Lycaena phlaeas 4,14, 18

Polyommatus icarus 3,7,10, 11, 12, 16, 18, 23

Nymphalidae

Coenonympha thyrsis 7,10, 11, 12, 18, 23

Hipparchia cretica 18, 23

Lasiommata megera 4,6,7,8,11,12,18, 19, 21, 22, 23 1
Maniola jurtina 3,18, 23 3
Pararge aegeria 3,6,13, 15,17, 18,19, 21, 22, 23 10
Polygonia egea 18, 19, 21, 22 4
Vanessa atalanta 7,22

Vanessa cardui 1,3,4

Hesperiidae

Gegenes pumilio 3,4,6,15 4

Carcharodus alceae

3,4,18,19, 20, 23

www.entsoc.gr
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FIG. 3: Campsis radicans found in the central pa

FI% in the village of Rodopos: A) flowering plant

with buds; B) eggs of Lampides boeticus on the flower bud; C) oviposition of L. boeticus on the
flower bud; D) encircled with red - ants tending the L. boeticus eggs on the flower buds.

Also important is the finding of a new
larval host plant for the butterfly L. boeticus,
one of the most widely distributed butterflies
in the world, currently found across the
Palaearctic  region, parts of Africa,
Madagascar, South-East Asia, Australia,
Oceania and Hawaii (Lohman et al. 2008). It
is otherwise a well-known polyphagous
butterfly, feeding on many cultivated plants
such as legumes (including Vicia faba (L.) and
Pisum sativum (L.)) and sometimes
considered as serious pest due to its high
prevalence in peas in some countries (Larsen
1986; Lohman et al. 2008; www.plantwise.org
2021). It is also being connected with many
other species of plants, especially cultivated

flowers, like Kennedia prostrata (R.B.),
Virgilia oroboides (P.J. Bergius), etc.
(www.plantwise.org 2021). However,

oviposition of females on the cultivated
ornamental flower Campsis radicans (Fig. 3,
A) was observed for the first time (Harding
1971; Lohman et al. 2008; www.plantwise.org
2021). C. radicans, a species native to North
America, is a common cultivated liana/shrub,

www.entsoc.gr

which was brought to Europe (Italy) in the 17%
century and has quickly spread throughout the
Mediterranean  basin  (Bergmeier 2011;
Jeberean et al. 2016). Due to its high drought
resistance and big yellow to red blossoms it is
a very common plant in parks and gardens,
especially in countries such as Greece
(Bergmeier 2011; own observations), Croatia
(Tafra et al. 2013) and parts of Slovenia (own
observations). The oviposition of females on
the flower buds and stems of the C. radicans
was observed multiple times, mostly on the
biggest northwestern peninsula in the villages
of Rodopos (Fig. 3, C), Afrata and Astratigos.
Here the butterflies were found in great
numbers, especially in the village of Rodopos,
where dozens of imagines were observed in a
single spot. Sometimes, several eggs were
observed on even just one flower bud/stem
(Fig. 3, B). Also, ants were seen visiting the
flower buds tending the newly laid eggs,
which is common for myrmecophilous species
such as L. boeticus (Obregén-Romero and Gil-
T 2011; Obregon et al. 2015). Observation of
oviposition on C. radicans is mostly important
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from the economical view, as C. radicans is
also widely cultivated among florists
(Bergmeier 2011; Tafra et al. 2013). Just like
in the case of C. marshalli, where the butterfly
is considered a non-negligible pest for the
cultivated species of Pelargonium and
Geranium, L. boeticus could cause a
considerable damage on cultivations of C.
radicans. Additionally, as L. boeticus was
observed in many new localities along the
coast, on a previously unknown host plant, the
species might adapt to additional larval host
plants and thus might amplify its economic
damage or start competing with other species
of butterflies in their native habitats.

Conclusions

During the surveys in the western and
northwestern parts of Crete, including the so
far mostly overlooked northwestern peninsula,
23 species of butterflies were observed, many
on new localities. Among the recorded species
were also two Cretan endemics, Hipparchia
cretica and Coenonympha thyrsis. The
relatively low number of butterflies/species

can be attributed to the intense heatwave and
summer drought, which were present at the
time of the surveys. The most important new
localities were found for the species Gegenes
pumilio, Lampides boeticus and Cacyreus
marshalli, the latter two of which were found
to be expanding their areal and consequently
consolidating on the island. While C.
marshalli was found on two new localities, L.
boeticus was observed on 11 previously
unknown areas. Also, a new larval host plant
— Campsis radicans — was found for the
butterfly L. boeticus, where oviposition of the
females was observed multiple times at
different localities. As C. marshalli and L.
boeticus are consolidating in urban areas of
Crete, the fear exists, that in the foreseeable
future they may begin to compete with other
native species on the island as well.
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Butterflies (Lepidoptera: Papilionoidea) of northwestern and
western Crete (Greece) in early July, with the finding of new
larval host plant for Lampides boeticus

LUKA STURM

Tudpa Emomuav kot Teyvoroyiog Tpooipmv, ITavemotipio g Atovpunidva, Bloteyvikng
ZyxoM, Tlapvicapefa 101, SI-1000 AwovpumAiidva, Ziofevia

HHEPIAHYH

Koatd ) dibpreta tov karokoipiov 2021, ot fopelodvuTikég Kot SUTIKES TEPLOYEG TOL EAANVIKOD
ynoov ¢ Kpnimg epevvnnkay yio va emBefoaiwboiv opiopéveg mapatnpioelg yio Ty mavioo
nuepoPrlag metarovdog Tov violov. H épevva emkevipdbnke 1dwaitepa oto pn depeuvnuéva
BopeloduTikd TUMHATO TOL YNG10V, KAO®OG Kot oTo €101 oL emekTeivovy TNV TEPLOYT EEATANDGNG
toug (Cacyreus marshalli (Butler), Lampides boeticus (L.)). An6 47 gidn mov éxovv avapepBel
Yo To vot, Topotnpnonkav ta 23. Oleg ot £pevveg mporyLaTomomONKay Kotd T SIpKELD LLOG
wWaitepa Leomg kat Enpng meptodov (30-37 °C), peta&d 30 lovviov kat 6 Ioviiov. Emupdcbetal,
emPefarmdnke Eva véo putd Egviotng mpovupedv Yo to L. boeticus, kabmbg 1 wotokia Onivkmv
oe Campsis radicans (Seem.) mapotnpOnKe € OPKETEG TEPITTOGEL. .
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