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Abstract Within the West-Paleartic, Turkey is home to many taxonomic groups and is critically
located at a cross-point of geographical regions with large climatic and topographical gradients
contributing, at least in part, to the rich diversity of habitats, ecosystems, and biodiversity therein.
Loss of deadwood habitats is but one major concern in conservation or biodiversity efforts in the
region. An emblematic group, such as Lucanus spp. of the family Lucanidae, may prove to be a
critical component of these conservation efforts. Eight taxonomic groups of Lucanus spp. are
found in Turkey. A taxonomic key for these species and subspecies was developed and should
serve as a basis for gathering needed data on the distribution, ecology, biology, and occurrence
of Lucanus spp. in Turkey and surrounding areas.
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The dead wood habitat of native broadleaf trees is severely threatened in Turkey
(Avcl et al. 2010, Coskun et al. 2010, Girkan et al. 2010). Loss of this habitat will
negatively impact biodiversity in the region. One such group of beetles that could be
impacted is Lucanus spp. of the family Lucanidae. Lucanus cervus (L.) is a conspicu-
ous and emblematic beetle of this group and is protected in many countries (Harvey
et al. 2011, Thomaes et al. 2008a). It is listed as ‘near-threatened’ in the European
Red List of Saproxilic Beetles (Nieto and Alexander 2010) and is protected by a habi-
tat directive in the European Union (Luce 1996). Its numbers are also apparently de-
clining in Russia (RDBRF 2001). Atay and Ogur (2011) note that it is also threatened
in Turkey.

Larvae of L. cervus live underground in deadwood of broadleaf tree species, mainly
Quercus spp. oaks, in forests and wooded areas (Thomaes et al. 2008b, Harvey et al.
2011). Adults reportedly feed on overripe fruit and sap runs of trees. However, little is
known on how the other species within the genus differ ecologically and in their adap-
tations to unique niches. Indeed, there are only a few studies on the distribution, rarity,
and ecology of L. cervus and related species in Turkey (Atay and Ogur 2011, Schenk
and Fiedler 2011).

The genus Lucanus has 98 described taxa worldwide with only 8 of those taxa
found in Turkey (Krajcik 2001, Bartolozzi and Sprecher-Uebersax 2006). Each of
these species could potentially be an emblematic species used in safeguarding and
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protecting the deadwood habitats and their biodiversity in Turkey. Therefore, the objec-
tive of this study was to provide taxonomic information and a taxonomic key of Turkish
Lucanus spp. We are hopeful that this information will serve as a basis for further stud-
ies on the occurrence, biology, and ecology of these beetles in Turkey. Studies report-
ing the habitat requirements and the protection of L. cervus in those deadwood
habitats (Thomaes et al. 2008a, Thomaes 2009, Campanaro et al. 2011, Harvey et al.
2011) also will provide critical information for formulating protection objectives and
protocols for L. cervus and similar species in Turkey.

Materials and Methods

A taxonomic key of the 8 Turkish taxa was developed using specimens collected
between 2009 and 2012 from various regions of Turkey as well as information and
keys provided by Baraud (1993), Paulian and Baraud (1982), Planet (1899), Didier
and Seguy (1953), Schenk and Fiedler (2011), and Schenk (2012) and the websites
by Fiedler (2013) and Galant (2008).

Mandibular and antennal morphology was used extensively in the key with draw-
ings made using the above sources and from observation of specimens collected in
Turkey. Identifications are primarily based on the shape of the male mandible and
antennae; therefore, this key can be used to identify only the male beetles. Measure-
ments included in the key were made from available specimens. Body length was
measured from anteriormost point of the head to posteriormost apex of the elytra.
Given that there are some differences among the various sizes of specimens within
the same taxa, multiple mandibular drawings are provided for some selected taxa.

Results and Discussion

Eight taxa of Lucanidae have been identified from Turkey. These are L. (Lucanus)
ibericus Motschulsky, L. (Lucanus) cervus L., L. (Lucanus) laticornis Deyrolle, L. (Lu-
canus) cervus judaicus Planet, L. (Lucanus) cervus akbesianus Planet, L. (Lucanus)
cervus cervus L., L. (Pseudolucanus) busignyi Planet, and L. (Pseudolucanus) mac-
rophyllus Kraatz. Descriptive information is listed below with the taxonomic key.

Lucanus (Lucanus) ibericus Motschulsky, 1845 Type locality: Georgia (Krajcik
2001).

Material examined: Hatay-iskenderun, 02.V111.2012, 1 specimen.

Geographical range: Armenia, GA, Caucasus, Turkmenisten, lran, Asia minor
(Baraud 1993).

Ecology and Conservation: The specimens were collected with light at night at
890 m. Fagus sp. and Quercus sp. were dominant in the region.

Lucanus (Lucanus) cervus Linnaeus, 1758 Type locality: Europe (Krajcik 2001).

Geographical range: Europe (Baraud 1993).

Biology, Ecology, and Behavior: Male longevity is only a few weeks, whereas fe-
males live up to 2 months. Female adults have a very limited dispersal capacity often
crawling only a few hundred meters from point of emergence, whereas males may fly
a maximum of several kilometers (Rink and Sinsch 2007). Males and females are of-
ten found together feeding on sap runs of sick and wounded trees. They also feed on
the juice of over-ripened fruit. Males use there stags to fight with rivals and when try-
ing to protect a sap run. Besides these fights, stags are used during mating to keep
the female in place and to impress potential predators like woodpeckers, crows, owls
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Fig. 1. Right-lateral views of the pronotum of adult males of the Lucanus (A) and
Pseudolucanus (B) subgenera of the genus Lucanus.

and cats. Females dig into the ground before laying their eggs against underground
woody debris. Several tree and shrub species are reported as hosts for the larvae.
The larvae live approximately 3 - 5 yrs (maybe shorter in the warmer climate, as found
in Turkey) before they pupate within a cocoon of bonded earth. Adults emerge the
following spring. Breeding sites are not always found in large forest complexes but
also in gardens, old orchards, parks, and rows of trees. However, a long continuity of
deadwood seems to be typical of these localities.

Lucanus (Lucanus) laticornis Deyrolle, 1864 Type locality: Syria, Ararat (Krajcik
2001).

Material examined: Hatay, Dértyol, 26.VII1.2009, 2 specimens; Hatay, Dértyol, 21.
VII1.2012, 1 specimen; Hatay, Dértyol, 10.VII1.2012, 1 specimen.

Ecology: The specimens were collected with light at night at an elevation between
870 and 1300 m. Moreover, the specimens were obtained from the forests dominated
by the Turkey oak, Quercus cerris L.

Lucanus (Lucanus) cervus judaicus Planet, 1902 Type locality: Syrie, Taurus,
Antioche de Taurie, Ain Tab. (Krajcik 2001).

Material examined: Azerbeidzjan-Sadarak (Date unknown); Turkey-Osmaniye
(Date unknown); both hand capture

Lucanus (Lucanus) cervus akbesianus Planet, 1896 Type locality: d’Akbes
(Krajcik 2001).

@ j P

Fig. 2. Mandibles (A) and antennae (B) of adult male L. (Lucanus) laticornis.
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Fig. 3. Mandibles (A) and antennae (B) of adult male L. (Lucanus) ibericus.

Material examined: Hatay, iskenderun, 25.VIIl.2010, 2 specimens; Hatay,
iskenderun (N 36°33'07”; E 36°13’ 00” E; elevation 580 m), 23.VII. 2009, 1 specimen;
Adana, Kozan, 04.V1.2012, 1 specimen; Adana-Saimbeyli, 10.VI.2012, 1 specimen;
Kahramanmaras, Andirin, 18.VII.2012, 1 specimen.

Ecology: The specimens were collected with light traps at night and in pitfall traps.
Specimens were collected from region dominated by Pinus sp. and Quercus sp. on
steppes.

Lucanus (Lucanus) cervus cervus Linnaeus, 1758 Type locality: Probably un-
known.

Material examined: Hatay-Dértyol, 22.1X.2011, 1 specimen; Hatay-Dortyol (N
36°49’ 48”; E 36°20° 20” E; elevation 1306 m), 02.VII1.2012, 1 specimen.
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Fig. 4. Mandibles (A) and antennae (B) of morphological variants of adult male
L. (Lucanus) cervus subsp. judaicus.
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Fig. 5. Mandibles (A) and antennae (B) of morphological variants of adult male
L. (Lucanus) cervus subsp. akbesianus.

Ecology and Conservation: The species was collected in pitfall traps. Pinus sp. and
Quercus sp. were the dominant tree species in this region.

Lucanus (Pseudolucanus) busignyi Planet, 1909 Type locality: Asie mineure
(Krajcik 2001).

Material examined: Mersin Erdemli, Guzeloluk, Harfili (N 36°45’ 47”; E 34°04’ 04",
elevation 1335 m), 06.VII.2010, 1 specimen.

Ecology: The species was collected in pitfall traps from an old-growth cedar forest.

Lucanus (Pseudolucanus) macrophyllus Kraatz, 1860 Type locality: Asia mi-
nor, Caramania (Krajcik 2001).

Material examined: Hatay, iskenderun, 19.VII1.2012, 2 specimens.

Ecology: The specimens were collected from latitude (N 36°37’ 41”; E 36°14’ 13”;
elevation 200 m). Specimens were collected in pitfall traps from areas dominated
Quercus sp.

Key to the subgenera of genus Lucanus 1. Body 33 - 46 mm long and approx.
2.5 times longer than wide. Integument stippled. Male mandibles with several small
denticles in addition to 1 large denticle and the apex is mostly forked (bifid) and rarely
simple. Antennal club holds 4 or 6 (rarely 5 or 7) segments, lamellae are clearly
shorter than the length of the antennal club. Posterior of the pronotum is slightly sinu-
ate before the posterior angle (Fig. TA) .o
........... Lucanus Scopoli 1763

2. Body 31 - 32 mm long and only 2.2 - 2.4 times longer than wide. Integument
relatively smooth with scattered and superficial punctuation. Male mandibles are
sickle-shaped with a single denticle at the inner edge and a simple apex. Apex of the
mandibles has a shallow longitudinal furrow at the upper side. The antennal club has
6 long lamellae, the lamellae are as larger or larger than the length of the antennal
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Fig. 6. Mandibles (A) and antennae (B) of morphological variants of adult male
L. (Lucanus) cervus subsp. cervus.

club. Posterior of the pronotum is strongly sinuate before the posterior angle (Fig. 1B)
................................................................................. Pseudolucanus Hope &
Westwood 1845

Key to the species of subgenus Lucanus 1a. Median tooth large, with small
teeth before and after the median tooth. The inner tooth of the apex of the same size
or smaller than the outer tooth. Antennae have 4 or 6, rarely 5 or 7, short lamellae.
Posterior angles of the head strongly developed.............ooooiviiiiiiiic e,

1b. Median tooth small with 2 or 3 small teeth posterior to the median tooth. The
inner tooth of the apex is strongly reduced. Antennae with 6 lamellae are larger
than other subspecies. Posterior angies of the head feebly produced only in very big
MBS (Fig. 2) ittt e
............................... Lucanus (Lucanus) laticornis Deyrolle 1864

2a. Body 34 - 46 mm long and 2.4 times longer than wide. Posterior angles of the
head strongly developed. Pronotal sides not sinuate before the blunt posterior angle.
Males have long slender mandibles, with many denticles, and the large median tooth
located over the middle of the mandible, more rarely in the middle. Four or 6, rarely 5
or 7, lamella on the antennal club (Figs. 4 - 6) .....ccoviviiiiie e,
............................. Lucanus (Lucanus) cervus Linnaeus 1758

2b. Body 33 mm long, 2.4 times longer than wide, and reddish-brown in color.
Posterior angles of the head feebly produced only in very big males. Pronotal sides
sinuate before the sharp posterior angle. Mandibules are shorter and stouter when
compared with L. cervus of the same size. The large median tooth is positioned
around the middle of the mandible. Six, rarely 5, lamella on the antennal club (Fig. 3)
............................................................................... Lucanus (Lucanus) ibericus
Motschulsky 1845
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Fig. 7. Mandibles and antennae of adult males of L. (Pseudolucanus) busignyi
(A) and L. (Pseudolucanus) macrophylius (B).

Key to the subspecies of Lucanus (Lucanus) cervus Linnaeus 1758 1a. Body
uniformly reddish-brown in color. Median tooth not pointed upwards (profile view) with
small denticles before and after. Antennae with 4 lamellae (Fig. 4) ...ocvevoeeeiieenncen.
.................................................... Lucanus (Lucanus) cervus judaicus Planet 1902

1b. Head and thorax black; mandibles and elytra reddish-brown. Median tooth
pointing upwards in profile VIEW............ooiiiiiii s

2a. Inner tooth of the apex pointing backward to the head (dorsal view) and down
(profile view), whereas the outer tooth points upwards. In dorsal view the angle be-
tween the teeth is greater than 90°. Antennae with 6 lamellae (Fig. 5)...................
Lucanus (Lucanus) cervus akbesianus Planet 1896

2b. Inner tooth of the apex pointing sideway (dorsal view) and not down (profile
view), whereas the outer tooth does not or only slightly points upwards. In dorsal view
the angle between the teeth is about 90°. Antennae with 4 or 6 lamellae (Fig.
6).eeieennn. Lucanus (Lucanus) cervus cervus Linnaeus 1758

Key to the species of subgenus Pseudolucanus 1. Mandibles with a simple tip
at the apex and a few small denticles. Body is reddish-brown in color with red macula

on the elytra (Fig. 7A).....ccccceee... Lucanus (Pseudolucanus) busignyi Planet 1909
2. Mandibles with bifid apex and lacking small denticles. Body is dark brown in
COlOT (FiQ. 7B) e Lucanus (Pseudoluca-

nus) macrophyllus Kraatz 1860
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