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ZAGORODNIUK, 1., KANDAUROV, A. Biogeography of the serotine bat Eptesicus lobatus: a hy-
pothesis on Caucasian roots based on morphological data. — A brief information is presented
on the history of description, type locality, morphological and ecological features of Eptesicus lo-
batus described in 2009 from the east of Ukraine. The key features that are important for analysis in
this work are related to the exceptional synanthropy of this form, its absence in the fauna of the re-
gion 50-70 years ago, the presence of a distinct post-calcarial lobe on the spur (PCL). Samples of
Kazakh-Turkmen E. turcomanus and North Caucasian intermedius and Caucasian E. serotinus
(s. 1.) were considered in search for possible "donor" populations and regions. A description of a
sample of the synanthropic form of E. serotinus (s. 1.) from Gardabani (Kvemo Kartli region) is
given. This form is generally similar in size to Eptesicus lobatus, and the morphology of the PCL is
quite similar to it, although the degree of development of the PCL in some specimens is negligible.
The obtained morphological data and biogeographic reconstructions on this basis support the hy-
pothesis on Caucasian roots of Eptesicus lobatus.

Introduction

For many years, the genus Eptesicus and its "central" species E. serotinus re-
mained on the sidelines of extensive taxonomic revisions, which mainly concerned
small-sized bats of the genera Myotis, Pipistrellus, and Plecotus (Barlow et al. 1997,
Mayer & Helversen 2001; Helversen et al. 2001; Zagorodniuk 2005). The genus
Eptesicus remained out of interest and systematics assumed that, instead of differen-
tiation, extensive interspecific hybridization takes places within the genus
(Artyushin ef al. 2009). A significant milestone was the description of the Iberian-
Maghreb E. isabellinus as a separate species (Ibanez et al. 2006), as well as the
amassment of facts on the heterogeneity of the Eastern European forms, some of
which did not fit into the diagnosis of E. serotinus s. str. and were described as
E. lobatus (Zagorodniuk 2009). This work is devoted to the presentation of the taxo-
nomic history and the supposed geographical distribution of the easternmost Euro-
pean form of E. serotinus (s. 1.), described as Eptesicus lobatus from the east of
Ukraine, and testing the hypothesis about possible Caucasian origin of this form.
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Taxonomic history of Eptesicus lobatus and hypothesis of origin
of its East European populations

One of the key features indicating the heterogeneity of the East European popu-
lations is that their south-eastern forms (mainly from the Donbass) turned out to be
noticeably different from the nominative European form by the morphology of the
post-calcarial lobe (back-spur flap, PCL). Due to the development of the post-
calcarial lobe, they did not fit not only into the diagnosis of the species Eptesicus
serotinus, but also into the diagnosis of the genus Eptesicus in general.

An analysis of the variability of the post-calcarial lobe in the European bats,
with particular attention to the species Eptesicus serotinus (s. lato), was presented in
2009 (Zagorodniuk 2009). In that work, based on the results of the revision of mor-
phological data, it was proposed to separate the south-eastern forms into an inde-
pendent species E. lobatus'. The range of the new species known at the time of de-
scription covered the eastern and southern regions of Ukraine, and it was assumed
that the species also occurs in adjacent regions: in Rostov region, Ciscaucasia, and,
possibly, in the Caucasus (Zagorodniuk 2009).

The Luhansk populations of Eptesicus serotinus (s. lato), in addition to their
specific morphology, are characterized by two more features: this species (and the
genus in general) was not noted for this region in publications 50 years ago or earlier
(Zagorodniuk 2012), all new records of serotines in the region are synanthropic, and
its all known shelters are artificial, mainly in human buildings (Zagorodniuk 2006,
2012). These two features indicate that the species (populations) are alien to the re-
gion. Since the rest of the territory of Ukraine has been studied in detail for the pres-
ence of "lobatus", and from the well studied western terrains the “lobatus” form
could not appear, the only hypothesis is the expansion of lobatus-type bats from the
east or south east. In other words, from the Volga or the Caucasus region.

This hypothesis is supported not only by the previous absence of the species in
eastern Ukraine, but also by the fact that the species is described for adjacent regions
as being in a state of expansion (Zagorodniuk 2006). Such facts of expansion to the
north were noted in many regions of Eastern Europe, including the Non-Black Earth
Region (Vlasov 1995), the Volga Region (Strelkov 2004), and Polissia (Zagorod-
niuk 2006; Savarin 2008). The species is a relatively recent invader (about 1930) in
the territory of the adjacent Kharkiv Oblast of Ukraine as well (Vlaschenko 2008;
Zagorodniuk 2010). It is obvious that E. lobatus could appeared in the Donets basin
from either the south or the east.

This hypothesis is supported by similar models of invasion into the region by
another common synanthrope bat, Kuhl’s pipistrelle Pipistrellus kuhlii (Zagorodniuk
& Negoda 2001). In this work, the authors test the "Caucasian" hypothesis of the
origin of East European Eptesicus serotinus (s. lato).

! Species name "lobatus" means in Latin the marginal outgrowth, lobe, in fact post-calcarial lobe.
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Fig. 1. The Novo-Ilyenko biostation and its
central building, in the roof of which a breeding
colony of Eptesicus lobatus consisting of 30-50
individuals was found. In the summer of 2014,
the biostation was destroyed as a result of hos-
tilities.

Puc. 1. biocranuist HoBo-Imnenko Ta 1i uenrpa-
nbHAa OyIiBsl, B MEPEKpHTTI sikol Oynma mare-
pHHCBKa KOJNOHIs Eptesicus lobatus ancenbHic-
Ti0 3050 ocobun. Bruitky 2014 p. Giocraniito
OyJ10 3HHUIIEHO BHACIIIOK 0OHOBUX [iil.

Characteristics of typical Eptesicus lobatus

Eptesicus lobatus (Zagorodniuk, 2009). Type locality: biological station Novo-
Ilienko (Fig. 1) and the nearest village Kolesnikivka in Stanichno-Lugansk Raion of
Luhansk Oblast, Ukraine. Type series: stored in the Zoological Museum of Lviv
University (Zagorodniuk 2009). Vernacular names (Ukrainian) include Donetsk per-
gach and Khazar pergach (Zagorodniuk & Emelyanov 2012). At the biostation, the
colony populates the space between the ceiling and the attic of a stone building; the
number of this colony in 2005-2013 was about 30-50 individuals living here all
year round (Zagorodniuk 2015). Taking into account the participation of the species
in the transmission of rabies (Zagorodniuk & Korobchenko 2011), samples were
taken twice (2008 and 2013) and positive results were confirmed in 2013; in the
same 2013, the staff of the biological station destroyed the colony, and in 2014 the
biological station was also destroyed (Zagorodniuk 2015).

In 2010-2013, studies of taxonomic heterogeneity of East European Eptesicus
serotinus based on analysis of nuclear DNA were carried out (Godlevska et al.
2014). The 18S-ITS1-5.8S region was analysed using the BAT-16S-forl and BAT-
16S-rev] primer set. Two distinct clades were revealed: “eastern” and “western”, the
“eastern form” includes samples from eastern and southern Ukraine, Moldova, and
southern Russia, including the Northern Caucasus. Samples of E. lobatus and E. tur-
comanus from the Lower Volga Region fall into the “eastern” clade.

An important fact is that the configuration of the known range of E. lobatus (af-
ter: Zagorodniuk 2009, with additions; Fig. 2) practically coincides with other spe-
cies for which the directions of expansion were precisely known. These are Kuhl's
pipistrelle and Caucasian jay (black-headed form of Garullus glandarius s. lato),
which can be clearly seen from the distribution maps of these species (Fig. 2)'. A
similar configuration of geographic ranges and similar directions of expansion are
also demonstrated by other species, including the yellow wagtails from the group of
the black-headed wagtails (Motacilla feldegg).

" For the jay, the first information was published back in 1979 (Taranenko 1979); this form is designated
as “Garullus glandarius krynicki Kaleniczenko, 1839”.
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“Eastern” hypothesis

To the east of the Donets and Don basin, the subspecies Eptesicus serotinus
turcomanus is distributed, which was described by Eversmann in 1840 from Ka-
zakhstan, from the territory "between the Aral and Caspian Seas" (Ognev 1928). In
the original description, there is no information about the post-calcarial lobe in the
turcomanus group (as well as the North Caucasian intermedius Ognev, 1927) (see:
Ognev 1927; 1928); the samples of turcomanus we studied also lack it.

The authors, in addition to the descriptions, studied the materials stored in the
Zoological Museum of Kyiv University and in the National Museum of Natural His-
tory NAS of Ukraine. The sample is small (4 spec.), but it is sufficient to understand
the key features. This form has: 1) small body size, particularly forearm length,
2) light (desert) color of the fur, 3) the absence of post-calcarial lobe, and, moreover,
developed internal skeleton. At the same time, the samples from the E. lobatus
range, according to molecular data, clearly tend to the group “furcomanus” (Cora-
man et al. 2013; Juste et al. 2013). The following note is important: we use the name
“turkomanus” for samples from Kazakhstan and adjacent regions of the Trans-
Caspian Sea (including Turkmenistan), which corresponds to its descriptions, but in
the cited genetic works, the name “turkomanus” is used for individuals from Ciscau-
casia, the Don region and Volga region.

Novitates Theriologicae. Pars 9 (2015) 99



/\/é .7/

'1‘\

\| sk lobatus,

Fig. 4. Distribution of genotypes, one
of which (m) should be identified as
lobatus but it is marked as turcomanus
(fragment from: Coraman et al. 2013).
Puc. 4. IlomupeHHs: reHOTHIIIB, OJUH
3 aKkuX (W) Mae OyTH ineHTH(iKOBaHUI
MpoTe IIO3HAYEHUH 5K

r\"- '| turcomanus (pparMent i3: Coraman et
yd ~— | al. 2013).
| .

S

As it is clearly seen from the data presented in Fig. 4, the geographic range of
different genotypes of E. serotinus (s. 1.) is distributed so that one of them (dark
squares) clearly corresponds to the assumed range of E. lobatus.

Materials from the Caucasus

Eptesicus serotinus is a common species in the Caucasus, particulalry in Geor-
gia (Bukhnikashvili et al. 2004). A separate form of the group Eptesicus serotinus
was described from the Caucasus — E. s. intermedius Ognev, 1927. Type locality:
North Ossetia, Vladikavkaz, Murtazovo' (Ognev 1927). Pavlinov and Lisovsky
(2012) suggested a possible synonymy of intermedius Ognev, 1927 and lobatus
Zagorodniuk, 2009.

The authors of this article examined samples of Eptesicus serotinus from East-
ern Georgia, from the Gardabani managed reserve in the vicinity of the municipal
center of Gardabani, Kvemo Kartli region. All specimens were captured in one
place, in the attic of the administrative building of the reserve. The colony had been
known since 1987. In total, 14 specimens were captured on 22 June 2012, most of
them females, and one male”. For each of them, in addition to the general analysis of
morphology (including signs of age and length of the forearm), the degree of devel-
opment and morphological features of the post-calcarial lobe were studied. Photo-
graphs were taken on 9 December 2014, clippings from them are shown in Fig. 3.

As one can see, all individuals have an post-calcarial lobe. In many individuals,
it is well developed and has a T-shaped crista with a powerful cartilaginous whip
directed towards the heel: this whip, like a spring, supports the post-calcarial lobe
and covers the control crista muscle. Everything as in typical E. lobatus, as de-
scribed earlier (Zagorodniuk 2009). In some individuals, the post-calcarial lobe is
low and the crista in it is poorly developed (type PCL1 in Table 1 contrary to type
PCL2)’. In general, the degree of development of the post-calcarial lobe is some-
what lower compared to the sample of E. lobatus from the east of Ukraine.

" Murtazovo is a railway station in the Mineralnye Vody region, in the city of Terek.

% This sample was collected on the initiative and with the active participation of Ivan Kuzmin and is kept
in the Zoological Museum at Ilya University (Tbilisi).

* Within both types we differ variants 1-/1+ and 2-/2+ (e.g. "pcl2+").
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Fig. 4. Morphology of the post-calcarial lobe of Eptesicus serotinus from Gardabani: variants of variabil-
ity in the studied sample of 14 individuals. [Puc. 4. Mopdounoris enibnemu Eptesicus serotinus i3 I'apaa-
GaHi: BapiaHTH MiHJIMBOCTI Y ZOCIIiKeHiit BuOipi 3 14 ocoOuH.]
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Table 1. Development ofthe post-calcarial lobe (PCL), body weight and forearm length in
E. serotinus from Gardabani (individual variations)

Tabmuns 1. Bupasnicte emibnemu (PCL), Bara Tina i momkuHa mepenmiivds y BuOipmi
E. serotinus 3 'apnabani (iHAUBiAyalbHA MiHJIUBICTB)

No. IPCL | Sex lWeight‘ Forearm No. IPCL | Sex ‘ Weight | Forearm
251 pcl2 f 24 54.5 277 pel2- f 25 54.6
252 pell- f 25 53.1 278 pell- f 25 52.6
253 pel2- f 22 54.7 344 pell- m 18 47.0
256 pel2+  f 25 53.6 345 pell+ f 24 54.3
257 pcl2- f 21 50.4 346 pell+ f 26 54.1
258 pell f - 53.0 505 pel2+ f 24 53.0
276 pell f 24 53.4 521 pel2- f 23 53.7

Table 2. Forearm length in E. serotinus from Gardabani and Luhansk

Tabmuns 2. JosxuHa nepeamnivyus y E. serotinus 3 'appabani ta JIyranceka

Sample min—-max mean + SD | Typical variants of PCL

Gardabani (females)* 50-55 (n=13) 53.5+£1.15 middle development, pcll- ... pcl2+
Luhansk (females) 51-56 (n=14) 53.1+1.44  strong development, pcl2- ... pcl2+
Luhansk (males) 50-53 (n=14) 51.4+0.84 poor development, pcll- ... pcl2-

* There is only one male in the sample from Gardabani: No 344 with FA = 47.0 mm (see table 1).

The degree of development of the post-calcarial lobe correlates with body size:
it is less developed in small-sized individuals, and the pcl2+ variant is noted only in
large individuals (Table 2). Earlier, we associated the differences in the degree of its
development with sex: in males, which are smaller, it is often less developed (Zago-
rodniuk 2009). Such correlation with size, possibly, can explain the weak develop-
ment of the post-calcarial lobe in other forms, particularly in turkomanus.

Analysis of the Caucasian hypothesis

Expansions of species often take place in certain directions. For mammals of
Ukraine and adjacent countries, the main direction of expansion is the northeast and
northwest (Zagorodniuk 20006), that is, for E. lobatus, the source of expansion could
be Ciscaucasia. A similar vector of dispersal is also demonstrated by other species
(see Fig. 2), especially by those prone to synanthropy, e.g. Pipistrellus kuhlii.

Of the three groups of facts (morphological similarity, synanthropy, and direc-
tion of expansion), one can speak about the close relationship between E. lobatus
and the Caucasian E. serotinus (s. 1.). It is also important that these data coincide
with the distribution of haplogroups of E. serotinus (see Fig. 4; after: Coraman et al.
2013). In addition, there is an important conclusion about the similarity of mtDNA
of turcomanus with South Russian serotinus (in fact, lobatus) and about their "huge"
difference from West European serotinus (s. str.) (Artyushin et al. 2009, 2012).
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In the future, the name "lobatus" will be replaced to the name of one of the ad-
jacent previously described forms. Most likely this will be "intermedius Ognev,
1927" from North Ossetia (Ognev 1927), but in its original description there is no
information about the post-calcarial lobe as in modern descriptions (Smirnov &
Kurmaeva 2011). By craniology, this form is equally separated from the Russian
"serotinus" s. 1. (essentially lobatus) and Transvolga turcomanus (ibid.).

Thus, morphological data, based on which E. lobatus was described, indicate its
similarity to the Caucasian E. serotinus (s. 1.). This similarity allows to explain the
possible pathways for the formation of the E. lobatus range, the type locality of
which is located in the zone of recent expansion of this form into the region of east-
ern Ukraine. This conforms to data on genetic variability of E. serotinus (s. 1.).

The information available to date suggests that the range of the “lobatus” type
of E. serotinus (s. 1.) extends from north-eastern Ukraine to the Volga region and
intermontane valleys between the Greater and Lesser Caucasus.

References

Artyushin, I. V., A. A. Bannikova, V. S. Lebedev, S. V. Kruskop. 2009. Mitochondrial DNA relationships
among North Palaearctic Eptesicus (Vespertilionidae, Chiroptera) and past hybridization between
common serotine and northern bat. Zootaxa, 2262: 40-52.

Artyushin, 1., V. Lebedev, A. Bannikova, S. Kruskop. 2012. A molecular reappraisal of the taxonomic
status of Eptesicus serotinus turcomanus. Vespertilio, 16: 31-42.

Barlow, K. E., G. Jones, E. M. Barratt. 1997. Can skull morphology be used to predict ecological rela-
tionships between bat species? A test using two cryptic species of pipistrelle. Proc. Royal Society Lon-
don, Series B: Biol. Sci., 264 (1388): 1695-1700.

Bukhnikashvili, A. K., A. S. Kandaurov, I. M. Natradze. 2004. Finds of bats in Georgia for the last 140
years. Plecotus et al., 7: 41-57. (In Russian)

Coraman E., A. Furman, A. Karatas, R. Bilgin. 2013. Phylogeographic analysis of Anatolian bats high-
lights the importance of the region for preserving the Chiropteran mitochondrial genetic diversity.
Conserv. Genet., 14: 1205-1216.

Godlevska, E. V., E. van Weezep, P. H. C. Lina, E. A. Kooi, I. Zagorodniuk. 2014. Heterogeneity of Ept-
esicus serotinus in (Eastern) Europe. XIIIth European Bat Research Symposium. Book of Abstracts (1—
5 September 2014. Sibenik, Croatia). DINONA, Zagreb, 71. ISBN 978-953-99931-9-9.

Helversen, O., K.-G. Heller, F. Mayer, et al. 2001. Cryptic mammalian species: a new species of
whiskered bat (Myotis alcathoe n. sp.) in Europe. Naturwissenschaften, 88: 217-223.

Juste, J., P. Benda, J. L. Garcia-Mudarra, C. Ibanez. 2013. Phylogeny and systematics of Old World se-
rotine bats: an integrative approach. Zoologica Scripta, 42 (5): 441-457.

Mayer, F., O. von Helversen. 2001. Cryptic diversity in European bats. Proceedings of the Royal Society
B: Biological Sciences, 268 (1478): 1825-1832. DOI: 10.1098/rspb.2001.1744

Ognev, S. 1. 1927. A synopsis of the Russian Bats. Journal of Mammalogy, 8: 140-157.

Ognev, S. 1. 1928. Insectivorous and Bats. Glavnauka, Moskva, 1-637. (Series: Mammals of Eastern
Europe and Middle Asia; Vol. 1). (In Russian)

Pavlinov, 1. Ya., A. A. Lissovsky. (Eds). 2012. The Mammals of Russia: A Taxonomic and Geographic
Reference. KMK Scientific Press Ltd. Moscow, 1-604. (In Russian)

Savarin, A. 2008. Occurrence of Eptesicus serotinus in South-Eastern Belarus. Proceedings of the Therio-
logical School, 9: 272-273. (In Russian)

Smirnov, D. G., N. M. Kurmaeva. 2011. About morphological status of Eptesicus serotinus (Mammalia:
Chiroptera) from the Northern Caucasus. Izvestia Penzenskogo gosudarstvennogo pedagogicheskogo
universiteta imeni V. G. Belinskogo. Natural Sciences, 25: 264-269. (In Russian)

Novitates Theriologicae. Pars 9 (2015) 103



Strelkov, P. P. 2004. Expansion of ranges by Palaearctic bats (Chiroptera, Mammalia) as an example of
invasion in anthropogenic biotopes. /n: Alimov, A. F., N. G. Bogutskaya. (Eds). Biological Invasions
in Aquatic and Terrestrial Ecosystems. KMK Scientific Press Ltd., Moskva, 202-207. (In Russian)

Taranenko, L. I. 1979. On the expansion of the nesting area of the Caucasian jay. Ornithologia, 14: 198—
199. (In Russian)

Tyschenko, V. 1999. Serotine bat, Eptesicus serotinus. /n: Zagorodniuk, 1. (ed.). Mammals of Ukraine
under Protection of the Bern Convention. Kyiv, 81-90. (In Ukrainian)

Vlaschenko, A.S. 2008. Sex ratio in four bats species in North-Eastern Ukraine. Bichux Kharkiv
V. Karazin National University. Series Biology, 7 (814): 65-73. (In Russian)

Zagorodniuk, 1., V. Negoda. 2001. Pipistrelle bats of the genus Pipistrellus and genus Hypsugo. In:
Zagorodniuk, 1. (ed.). Migration Status of Bats in Ukraine. Ukrainian Theriological Society, Kyiv, 65—
72. (Novitates Theriologicae; Pars 6). (In Ukrainian)

Zagorodniuk, I. 2005. Biogeography of mammals’ cryptic species in the Eastern Europe. Scientific Bulle-
tin of the Uzhgorod University. Series Biology, 17: 5-27. (In Ukrainian)

Zagorodniuk, I. V., A. S. Reznik. 2007. Expansion of dark-headed form into the range of typically col-
ored Jay in the Donbas. Berkut, 16 (1): 103—109. (In Ukrainian)

Zagorodniuk, I. 2006. Adventive mammal fauna of Ukraine and a significance of invasions in historical
changes of fauna and communities. Proceedings of the Theriological School, 8: 18—47. (In Ukrainian)
Zagorodniuk, I. 2009. Morphology of post-calcarial lobe in bats and its variation in Eptesicus “serotinus”

(Mammalia). Visnyk of the Lviv University. Series Biology, 51: 157-175. (In Ukrainian)

Zagorodniuk, I. V., M. A. Korobchenko. 2007. Bats and lyssaviruses: analysis of cases from Ukraine and
hypotheses of rabies migrations into anthropocenoses. Visnyk of Luhansk Pedagogical University. Se-
ries: Biological Sciences, 16 (132): 104-116. (In Ukrainian)

Zagorodniuk, 1. 2012. Mammals of the Eastern Ukraine: changes in species list and abundance since
1. Sakhno review (1963) to now. The Journal of V. N. Karazin Kharkiv National University. Series: Bi-
ology, 16 (Ne1035): 97-108. (In Ukrainian)

Zagorodniuk, I. 2014. Golden jackal (Canis aureus) in Ukraine: modern expansion and status of species.
Proceedings of the National Museum of Natural History, 12: 100-105.

Zagorodniuk, I. 2015. Fauna of the Derkul river floodplain and Novo-Illienko biostation: bats and insecti-
vores (Chiroptera et Eulipotyphla). Novitates Theriologicae, 9: 5-28. (In Ukrainian)

Pe3rome

3AroPOJIHIOK, 1., A. KAH/IAYPOB. Bioreorpadis nepraua Eptesicus lobatus: rinore3a npo kas-
Ka3bKe KOPiHHS Ha OCHOBi MopdgoJoriunux qanux. — HaBeneHo cTuciy HOBIAKY MpoO iCTOpi0
OIUCY, TUIOBE MICLIE3HAXOHKEHHs, MOP(OJIOTIUHI Ta eKOJIOTiuHI ocobnmuBocTi Eptesicus lobatus,
ommcanoi 2009 poxy 3i cxinHoi wactuHM Yxpainu. KirouoBi 0coOnuBOCTI, BasIINBI UL aHATI3Y Y
wLiif mpaui, OB si3aHi 3 BUKIIOYHOIO CHHAHTPOIHICTIO Wi€el Gpopmu, 1i BiACyTHOCTI y (ayHi periony
e 50—70 pokiB TOMY, HasBHICTIO BUPA3HOI emibyieMn Ha MIopi. Y MOIIyKaX MOXJIMBUX «JIOHOP-
CBKHX» MOMYJIALiHl 1 perioHiB po3riIsHyTO BHOIPKH Ka3aXCTaHCHKO-TYPKMEHCHKUX E. turcomanus
Ta IMIBHIYHOKABKA3bKUX infermedius Ta kaBKa3bkux E. serotinus (s.l.). HaBemeno ommc BHOipkH
cuHanTponHoi hopmu E. serotinus (s. 1) 3 T'apaabani (kpait Ksemo Kaprmu). List dopma 3aramom
nmoi0Hi 3a pO3MIpHUMH TOKa3HUKaMu 3 Eptesicus lobatus, a 3a MOPQOIIOTi€0 emibIeMHu KoM
30iraeThCs 3 HEI, X04a CTYIIHb PO3BHTKY €ITiOJIEMU y YacTHHM 3pa3KiB € He3sHauHuM. OTpuMaHi
Mopdornorivni mai i 6ioreorpadivni peKOHCTPYKIIi Ha Iilf OCHOBI MATPHMYIOTH TilOTE3y MPO Ka-
BKa3bke KOpiHHS Eptesicus lobatus.
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