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Abstract

We describe a new autumnal caddisfly species Chactopteryx bucari sp. n. from 8 localities in the Banovina
region of Croatia. We also present molecular, taxonomic and ecological notes (emergence, sex ratio and
seasonal dynamics) on the new species and discuss the distribution of Chaetopteryx species in general and
the C. rugulosa group in particular. Based on Bayesian phylogenetic analysis C. rugulosa schmidi was sepa-
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rated from the clade containing the other subspecies of C. rugulosa. Thus the subspecies C. 7. schmidi is
here raised to species level, C. schmidi, as it was described originally. We further present distribution data
on rare species in the genus Chaetopteryx in Croatia.

Keywords
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Introduction

The genus Chaetopteryx belongs to a small number of caddisfly genera with adults that
are adapted to low air temperatures and emerge in autumn or winter, mostly from Oc-
tober-January. The larvae of most species live in small headwater streams and springs.
This genus is distributed in Europe and parts of Asia (e.g., Asia Minor, Iran) (Malicky
2004, Lodovici and Valle 2007, Sipahiler 2010). In Europe, Chaetopteryx comprises 25
species (Malicky 2004, Lodovici and Valle 2007, Oléh 2011a, 2011b). A particularly
interesting species group in the genus is the Chaetopteryx rugulosa group. This radia-
tion consists of 6 species and 3 subspecies: Chaetopteryx rugulosa rugulosa Kolenati,
1848; Chaetopteryx rugulosa mecsekensis Nogradi, 1986; Chaetopteryx rugulosa noricum
Malicky, 1976; Chaetopteryx rugulosa schmidi Botosaneanu, 1957; Chaetopteryx clara
McLachlan, 1876; Chaetopteryx euganea Moretti & Malicky, 1986; Chaetopteryx gori-
censis Malicky and Krusnik, 1986; Chaetopteryx irenae Krusnik & Malicky, 1986 and
Chaetopteryx marinkovicae Malicky and Kru$nik, 1988 (Malicky 2004).

Four years ago we started systematically collecting adults of the genus Chaerop-
teryx, including members of the C. rugulosa group in Croatia. This paper has 2 main
objectives, first to present and describe a new species from the C. rugulosa group found
in Croatia, and second to present new molecular, taxonomic, distributional, and eco-
logical information on the C. rugulosa group.

Material and methods

Fieldwork. We collected specimens of Chaetopteryx including C. rugulosa group spe-
cies in the continental (central Croatia, Banovina, Hrvatsko zagorje, Kordun, Slavo-
nia), mountain (Gorski kotar, Lika regions) and Mediterranean (Istria and Dalmatia)
regions of Croatia. Collecting methods included the use of entomological nets and
handpicking specimens from walls of small buildings or wells, or from the riparian
vegetation near springs and headwater streams. In one spring (Pecki spring, Banovina
region) (Table 1) we installed 5 pyramid-type emergence traps in 2010 and 2011 to
investigate the emergence dynamics of caddisflies (Figure 1). This investigation is part
of a multi-year study on emergence dynamics of aquatic insects in springs and other
aquatic habitats in Croatia and the Dinaric karst of the Balkan Peninsula (Bosnia and
Herzegovina) (Kucini¢ 2002, Previsi¢ et al. 2007, Ivkovi¢ et al. 2011, Semnicki et al.
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Table . Localities where Chaetopteryx bucari, sp. n., was collected, including habitat type, elevation (m
a.s.l.), and geographic coordinates.

Location Character of location | Altitude (m) Geographic coordinates
Bijele stijene wellspring and stream 144 45°25'23"N, 16°13'23"E
Gore wellspring 165 45°2421'N, 16°14'22"E
Hrvatski Cuntié¢ stream 159 45°21'28"N, 16°17'04"E
Mariéa todak wellspring 163 45°21'29"N, 16°17'03"E
Pagino vrelo spring 185 45°17'16"N, 16°25'13"E
Pecki spring 161 45°23'50"N, 16°14'40"E
Slabinja wellspring 104 45°13'05"N, 16°37'52"E
Varoski bunar wellspring 130 45°13'34"N, 16°33'12"E

Figure |. Type locality of Chaetopteryx bucari, sp. n., showing pyramid-type emergence traps,
Pecki spring, Croatia.
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2011, 2012, M. Kuéini¢ unpublished data). The emergence trapping methodology was
presented in detail by Ku¢ini¢ (2002) and Previsi¢ et al. (2007).

In pyramid-type emergence traps caddisflies were collected in 1% formaldehyde
and thereafter stored in 80% alcohol. All other collected specimens were stored di-
rectly in 80% or 96% alcohol. All specimens were deposited in the collections of the
first and second authors. The holotype is deposited in the Croatian Natural History
Museum in Zagreb.

Laboratory work. For the phylogenetic analysis we compiled mtCOI DNA se-
quence data for 103 specimens from the C. rugulosa group (Table 2). We also se-
quenced several outgroup taxa of varying putative phylogenetic depths including con-
generic species (e.g., Chaetopteryx gessneri McLachlan, 1876, Chaetopteryx fusca Brauer,
1857, Chaeropteryx major McLachalan, 1876, Chaetopteryx villosa (Fabricius, 1798)),
other members of the tribe Chaetopterygini (Chaetopterygopsis maclachlani (Stein,
1874)), other members of the subfamily Limnephilinae (Limnephilus centralis Curtis,
1834), and members of a different subfamily of Limnephilidae (e.g. Metanoea rhaetica
Schmid, 1955, Drusus alpinus (Meyer-Diir, 1875), Drusus rectus McLachlan, 1868).

Systematic presentation follows Morse (2013). The terminology and morphologi-
cal assessment of the C. rugulosa group follows Malicky et al. (1986), Malicky and
Krusnik (1988), Urbani¢ and Krudnik (2003), Botosaneanu and Giudicelli (2004),
Holzenthal et al. (2007), Oldh (2011a), and Vuckovi¢ et al. (2011). Comparative as-
sessments of morphological features of C. bucari were based on the other specimens
collected in Croatia (C. 7. rugulosa, C. marinkovicae) or based on literature (e.g., C. 7.
schmidi, C. r. mecsekensis, Malicky et al. 1986, Malicky 2004). Morphological features
of genitalia of C. bucari were analysed from 84 specimens (40 males and 44 females).

The mitochondrial COI barcodes were generated at the Canadian Centre for DNA
Barcoding, University of Guelph, Canada. Standard barcoding protocols for DNA ex-
traction (Ivanova et al. 2006), PCR amplification and COI sequencing (Hajibabaei
et al. 2005, de Waard et al. 2008) were used. Full-length COI-5P DNA barcodes
were amplified using C_LepFolF/C_LepFolR (Folmer et al. 1994, Hajibabaei et al.
2006) and LCO1490/HCO2198 (Folmer et al. 1994) primer sets. COI barcodes
and detailed specimen information can be found in the Barcode of Life Data Systems
(BOLD; http://www.boldsystems.org/) (Ratnasingham and Hebert 2007) within the
project “Chaetopteryx of Europe.” Unpublished COI barcodes of additional Chaetop-
teryx outgroups were provided by Karl Kjer, Rutgers University, USA (Table 2). The
sequence of Limnephilus centralis Curtis, 1834 was taken from Malm and Johanson
(2011) (Table 2).

Phylogenetic analysis. Sequences were edited manually and aligned using the
program Geneious 5.4 (Drummond et al. 2011). The final alignment was 617 base
pairs (bp) long. Bayesian phylogenetic analyses were performed using the Markov
chain Monte Carlo method (B/MCMC) using MrBayes 3.2 (Buckley et al. 2002,
Ronquist and Huelsenbeck 2003). We selected the best-fitting models of DNA sub-
stitution using Akaike information criterion (AIC) implemented in jModelTest 0.1.1
(Guindon and Gascuel 2003, Posada 2008). jModelTest indicated a general time re-
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Table 2. List of species included in the DNA analysis (mtCOI sequences). Localities are given with

country code, locality/specimen data, and collection date.

Species name Locality Specimen ID Accession Collectors/
number Source
Chaeropteryx aproka |ROU, Ignis Mts., springs near CAxJC0101 HE858253 Ecsedi, Olah
Desesti-Statiunea Izvoare, & Szivak
21.10.2010
Chaetopteryx aproka | ROU, Ignis Mits., springs near CAxJC0102 HES858254 Ecsedi, Olah
Desesti-Statiunea Izvoare, & Szivak
21.10.2010
Chaetopteryx aproka | ROU, Ignis Mits., springs near CAxJC0103 HEB58255 Ecsedi, Olah
Desesti-Statiunea Izvoare, & Szivak
21.10.2010
Chacetopteryx BIH, Livno, Sturba river, CBxEDO0101 Kug¢ini¢,
bosniaca 08.11.2009 Deli¢ &
Mihoci
Chaetopteryx BIH, Livno, Sturba river, CBxEDO0102 Kucini¢,
bosniaca 08.11.2009 Deli¢ &
Mihoci
Chaeropreryx BIH, Livno, Sturba river, CBxED0103 Kucini¢,
bosniaca 08.11.2009 Deli¢ &
Mihoci
Chaetopteryx BIH, Livno, Sturba river, CBxEDO0104 Kucinié,
bosniaca 08.11.2009 Deli¢ &
Mihoci
Chaetopteryx BIH, Livno, Sturba river, CBxEDO0105 Kudinié,
bosniaca 08.11.2009 Deli¢ &
Mihoci
Chaetopteryx clara | SLO, Ljubljana, Mostec park, CCxEA0101 JF891164 Dery &
Przanec stream, 06.12.2009 Szivak
Chaeropteryx clara | SLO, Ljubljana, Mostec park, CCxEA0102 JE891165 Dery &
Przanec stream, 06.12.2009 Szivak
Chaeropteryx clara | SLO, Ljubljana, Mostec park, CCxEA0103 JF891166 Dery &
Przanec stream, 06.12.2009 Szivak
Chaetopteryx clara | SLO, Ljubljana, Mostec park, CCxEA0104 JF891167 Dery &
Przanec stream, 06.12.2009 Szivak
Chaetopteryx clara | SLO, Ljubljana, Mostec park, CCxEA0105 JF891168 Dery &
Przanec stream, 06.12.2009 Szivak
Chaetopteryx SLO, spring of Lokavscek stream | CGREG0101 JE891159 Dery &
goricensis near Predmeja, 06.12.2009 Szivak
Chaetopteryx SLO, spring of Lokavscek stream | CGREG0102 JE891160 Dery &
goricensis near Predmeja, 06.12.2009 Szivak
Chaetopteryx SLO, spring of Lokavscek stream | CGREGO0103 JE891161 Dery &
goricensis near Predmeja, 06.12.2009 Szivak
Chaetopteryx SLO, spring of Lokavscek stream | CGREG0104 JF891162 Dery &
goricensis near Predmeja, 06.12.2009 Szivak
Chaetopteryx SLO, spring of Lokavscek stream | CGREGO0105 JF891163 Dery &
goricensis near Predmeja, 06.12.2009 Szivak
Chacetopteryx SLO, spring near Cekovnik CGREG0201 JF891154 Dery &
goricensis (Hlevise), 05.12.2009 Szivak
Chaetopreryx SLO, spring near Cekovnik CGREG0301 JF891155 Dery &
goricensis (Blask), 05.12.2009 Szivak
Chaetopreryx SLO, spring near Cekovnik CGREG0302 JF891156 Dery &
goricensis (Blask), 05.12.2009 Szivak
Chaetopreryx SLO, spring near Cekovnik CGREG0303 JF891157 Dery &
goricensis (Blask), 05.12.2009 Szivak
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Species name Locality Specimen ID Accession Collectors/
number Source
Chaetopteryx SLO, spring near Cekovnik CGREG0304 JE891158 Dery &
goricensis (Blask), 05.12.2009 Szivak
Chaetopteryx irenae |SLO, Susica stream near Mislice, |CIxEI0101 JE891169 Dery &
06.12.2009 Szivak
Chaetopteryx irenae |SLO, Susica stream near Misli¢e, |CIxEI0102 JE891170 Dery &
06.12.2009 Szivak
Chaetopteryx irenae |SLO, Mislice, Susica stream, CIxEI0103 JE891171 Dery &
06.12.2009 Szivak
Chaetopteryx irenae |SLO, Mislice, Susica stream, CIxEI0104 JE891172 Dery &
06.12.2009 Szivak
Chacetopteryx irenae |SLO, Mislice, Susica stream, CIxEI0105 JF891173 Dery &
06.12.2009 Szivak
Chaetopteryx major |HUN, Mecsek Mts., Vér valley, |CMJKB0101 JF891233 Olah,
Pésztor spring 05.11.2010 Szivak &
Uherkovich
Chaetopteryx major |HUN, Mecsek Mts., Vér valley, |CMJKB0102 HES858256 Olah,
Pésztor spring 05.11.2010 Szivak &
Uherkovich
Chaeropteryx major |HUN, Mecsek Mts., Vir valley, |CMJKB0103 HE858257 Olah,
Pésztor spring 05.11.2010 Szivak &
Uherkovich
Chaetopteryx major |HUN, Mecsek Mts., Vér valley, |CMJKB0104 HE858258 Olah,
Pésztor spring 05.11.2010 Szivak &
Uherkovich
Chaetopteryx major |AUT, valley Hottmannsgraben, |CMJDJ0101 JE891234 Dery &
Unteraspang (Aspang Markt) Szivak
19.11.2009
Chaetopteryx CRO, Kompanj, 14.11.2009 CMREIO0101 JF891174 Kucini¢ &
marinkovicae Vuckovié
Chaetopteryx CRO, Kompanj, 14.11.2009 CMREI0102 JF891175 Kucini¢ &
marinkovicae Vuckovié
Chaetopteryx CRO, Kompanj, 14.11.2009 CMREI0103 JF891176 Kudini¢ &
marinkovicae Vuckovié
Chaetopteryx CRO, Kompanj, 14.11.2009 CMREI0104 JF891177 Kucini¢ &
marinkovicae Vuckovié
Chaetopteryx CRO, Kompanj, 14.11.2009 CMREI0105 JF891178 Kucini¢ &
marinkovicae Vuckovié¢
Chaetopteryx HUN, Mecsek Mts., Nagy-Mély |CRMKBO0101 JF891179 Szivak
rugulosa mecsekensis | valley, Kénya spring, 14.11.2009
Chaetopteryx HUN, Mecsek Mts., Vdr valley, |CRMKB0201 JE891180 Szivak &
rugulosa mecsekensis | Pdsztor spring, 06.11.2009 Uherkovich
Chaetopteryx HUN, Mecsek Mts., Melegmdnyi | CRMKB0301 JE891203 Szivak
rugulosa mecsekensis | valley, Mésztufa spring,
14.11.2009
Chaetopreryx HUN, Mecsek Mts., Vér valley, |CRMKB0401 JE891204 Szivak
rugulosa mecsekensis |Iharos spring, 06.11.2009
Chaetopteryx AUT, Saualpe, Klieningbach CRNDI0101 JF891187 Dery &
rugulosa noricum | stream near Kliening, 21.11.2009 Szivak
Chaetopteryx AUT, Saualpe, springs of the CRNDI0201 JF891188 Dery &
rugulosa noricum | Klippitzbach stream near Szivak
Klippitzeorl 21.11.2009
Chaetopreryx AUT, Saualpe, springs of the CRNDI0202 JF891189 Dery &
rugulosa noricum | Klippitzbach stream near Szivak

Klippitztorl 21.11.2009
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Species name Locality Specimen ID Accession Collectors/
number Source

Chaetopteryx AUT, Saualpe, springs of the CRNDI0203 JE891219 Dery &

rugulosa noricum  |Klippitzbach stream near Szivak
Klippitztsrl 21.11.2009

Chaetopteryx AUT, Saualpe, springs of the CRNDI0204 JF891220 Dery &

rugulosa noricum | Klippitzbach stream near Szivak
Klippitzesrl 21.11.2009

Chaetopteryx AUT, Saulape, spring of the CRNDI0301 JE891190 Dery &

rugulosa noricum | Léllingbach stream near Stranach, Szivak
21.11.2009

Chaeropreryx AUT, Saulape, spring of the CRNDI0302 JE891191 Dery &

rugulosa noricum Lollingbach stream near Stranach, Szivak
21.11.2009

Chaetopteryx AUT, Saulape, spring of the CRNDI0303 JE891217 Dery &

rugulosa noricum | Lollingbach stream near Stranach, Szivak
21.11.2009

Chaetopteryx AUT, Saulape, spring of the CRNDI0304 JE891218 Dery &

rugulosa noricum | Léllingbach stream near Stranach, Szivak
21.11.2009

Chaetopteryx HUN, Készegi Mts., Hormann ~ |CRRDJ0101 Szivak

rugulosa rugulosa  |spring near Velem, 18.11.2009

Chaeropreryx HUN, Készegi Mts., Hormann ~ |CRRDJ0102 Szivak

rugulosa rugulosa | spring near Velem, 18.11.2009

Chaeropteryx AUT, Mitterneuwald, Hermann  |CRRDJ0201 JF891184 Dery &

rugulosa rugulosa |spring, 19.11.2009 Szivak

Chaetopteryx AUT, Sommeralm, Mixnitzbach | CRRDJ0301 Dery &

rugulosa rugulosa | stream, 20.11.2009 Szivak

Chaetopteryx AUT, Sommeralm, Mixnitzbach |CRRDJ0302 JE891214 Dery &

rugulosa rugulosa | stream, 20.11.2009 Szivak

Chaetopteryx AUT, Hochegg bei CRRDJ0401 JE891205 Dery &

rugulosa rugulosa | Grimmenstein, spring and its Szivak
outlet, 19.11.2009

Chaeropteryx AUT, Hochegg bei CRRDJ0402 JF891206 Dery &

rugulosa rugulosa | Grimmenstein, spring and its Szivak
outlet, 19.11.2009

Chaetopteryx AUT, Hochegg bei CRRDJ0403 JE891207 Dery &

rugulosa rugulosa | Grimmenstein, spring and its Szivak
outlet, 19.11.2009

Chaetopteryx AUT, Ausserneuwald, spring, CRRDJ0501 JF891208 Dery &

rugulosa rugulosa |19.11.2009 Szivak

Chaetopteryx AUT, Ausserneuwald, spring, CRRDJ0502 JE891209 Dery &

rugulosa rugulosa |19.11.2009 Szivak

Chaetopteryx AUT, Plenzengreith, upper CRRDJ0601 JF891230 Dery &

rugulosa rugulosa | reach of stream Schécklbach, Szivak
20.11.2009

Chaetopreryx AUT, Plenzengreith, upper CRRDJ0602 JF891231 Dery &

rugulosa rugulosa reach of stream Schécklbach, Szivak
20.11.2009

Chacetopteryx AUT, Plenzengreith, upper CRRDJ0603 JF891232 Dery &

rugulosa rugulosa | reach of stream Schécklbach, Szivak
20.11.2009

Chaetopreryx SLO, Pohorje Mts., Osankarica | CRRDG0101 JF891186 Popija¢

rugulosa rugulosa | (Lukanja), 10.11.2008

Chaetopteryx SLO, Pohorje Mts., Osankarica | CRRDG0102 JF891215 Popija¢

rugulosa rugulosa

(Lukanja), 10.11.2008
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Species name Locality Specimen ID Accession Collectors/
number Source
Chaetopteryx SLO, Pohorje Mts., Osankarica |CRRDG0103 JE891216 Popija¢
rugulosa rugulosa | (Lukanja), 10.11.2008
Chaetopteryx CRO, Medvednica Mts., Mrzlak |CRREE0101 JE891185 Popija¢
rugulosa rugulosa  |spring near Sljeme, 18.11.2006
Chaetopteryx CRO, Medvednica Mts., Mrzlak |CRREE0102 JE891213 Popijac¢
rugulosa rugulosa  |spring near Sljeme, 18.11.2006
Chaetopteryx CRO, Medvednica Mts., Kralji¢in | CRREE0201 JE891210 Kucini¢ &
rugulosa rugulosa | Zdenac spring, Kralji¢in Zdenac, Vuckovi¢
19.11.2009
Chaetopreryx CRO, Medvednica Mts., Bliznec |CRREE0301 JE891211 Kucini¢ &
rugulosa rugulosa stream, Podsljeme (Pilana), Vuckovié¢
09.12.2009
Chaetopteryx CRO, Zumberak Mzs., Slapnica |CRREF0101 JE891212 Kucini¢ &
rugulosa rugulosa stream, Ribicka kuéa, 28.10.2009 Vuckovié
Chaetopteryx ROU, spring brook in Cerna CRSJF0101 HE858259 Ecsedi &
schmidi valley near Tatu, 13.11.2010 Szivak
Chaeropreryx ROU, spring brook in Cerna CRSJF0102 HE858260 Ecsedi &
schmidi valley near Tatu, 13.11.2010 Szivak
Chaeropteryx ROU, spring brook in Cerna CRSJF0103 HE858261 Ecsedi &
schmidi valley near Tatu, 13.11.2010 Szivak
Chaetopteryx SRB, Derdap Mits., stream valley |CRSGE0101 JF891182 Danyi,
schmidi N of Golubinje, 13.10.2006 Kontschan &
Muranyi
Chaetopteryx SRB, Derdap Mits., stream valley |CRSGE0102 JF891201 Danyi,
schmidi N of Golubinje, 13.10.2006 Kontschan &
Muranyi
Chaetopteryx SRB, Derdap Mts.,Grgeci spring, | CRSGE0201 JF891183 Danyi,
schmidi Donji Milankovac, 13.10.2006 Kontschan &
Muranyi
Chaetopteryx SRB, Derdap Mits.,Grgeci spring, | CRSGE0203 JF891202 Danyi,
schmidi Donji Milankovac, 13.10.2006 Kontschan &
Muranyi
Chaetopteryx bucari | CRO, Kriz spring near Petrinja, |CxxEC0101 JE891192 Kucini¢,
sp. n. 08.12.2009 Deli¢ &
Bucar
Chaetopteryx bucari | CRO, Kriz spring near Petrinja, |CxxEC0102 JF891222 Kucini¢,
sp. n. 07.11.2009 Deli¢ &
Bucar
Chaetopteryx bucari | CRO, Kriz spring near Petrinja, |CxxEC0103 JF891223 Ku¢ini¢,
sp. n. 07.11.2009 Deli¢ &
Bucar
Chaetopteryx bucari | CRO, Kriz spring near Petrinja, |CxxEC0104 JF891224 Bucar
sp. n. 04.11.2009
Chaetopteryx bucari | CRO, Kriz spring near Petrinja, |CxxEC0105 JF891225 Kucini¢,
sp. n. 08.12.2009 Deli¢, Bucar
& Vuckovié
Chaetopreryx bucari | CRO, Hrvatski Cuntic, Mari¢a | CxxEC0201 JF891193 Kucini¢,
sp. . tocak spring, 22.11.2009 Deli¢ &
Bucar
Chaetopteryx bucari | CRO, Hrvatski Cuntic, Marica | CxxEC0202 JE891221 Kudinié,
sp. n. tocak spring, 21.11.2009 Deli¢ &
Bucar
Chaetopteryx bucari | CRO, Hrvatska Kostajnica, CxxEC0301 Kudinié,
sp. . Varogki bunar spring, 06.12.2009 Deli¢ &

Bucar
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Species name Locality Specimen ID Accession Collectors/
number Source
Chaetopteryx bucari | CRO, Suplji Kamen, Slabinja CxxEC0401 JE891194 Kucini¢,
sp. 1. spring, 29.11.2009 Deli¢ &
Bucar
Chaetopteryx bucari | CRO, Banovina region, Pecki CxxEC0501 JE891195 Kudini¢,
sp. . spring, 15.12.2009 Deli¢ &
Bucdar
Chaetopteryx bucari | CRO, Banovina region, Pecki CxxEC0502 JE891228 Kucini¢,
sp. n. spring, 21.11.2009 Deli¢ &
Bucar
Chaeropteryx bucari | CRO, Banovina region, Pecki CxxEC0503 JE891229 Ku¢ini¢,
sp. . spring, 21.11.2009 Deli¢ &
Bucar
Chaetopteryx bucari | CRO, Banovina region, Gora CxxEC0601 JE891226 Bucar
sp. n. spring, 10.12.2009
Chaetopteryx bucari | CRO, Mecencani, Pasino vrelo, |CxxEC0701 JE891227 Kudini¢,
sp. n. 29.11.2009 Deli¢ &
Bucar
Chaetopterygopsis | AUT, Lower Austria, 08HMCAD-331* |HMTRI331-09* |Malicky
maclachlani Rohrwiesteich, 20.10.2004
Chaetopteryx fusca | AUT, Lower Austria, 08HMCAD-333* |HMTRI333-09* |Malicky

Rohrwiesteich, 20.10.2004
Chaetopteryx gessneri| ITA, Umbria, Perugia, Fium Nera |07HMCAD-0177* |HMCAD177-08* | Malicky
above Visso,11.12.2005

Chaetopteryx moretti| ITA, Belluno, Val Canzoi, Veneto, HM09Cm7* HMTRI421-09* |Malicky
31.10.2003

Chaetopteryx villosa | AUT, Lower Austria, 07HMCAD-0134* |HMCAD134-08* | Malicky
Sarleinsbach, 27.06.2005

Drusus alpinus IT, Valprato Soana, Ronchietto, |HMO09Dalp8* HMTRI456-09* |Delmaistro
10.07.2004

Drusus discolor SK, Lower Tatra, Stream above ESCAD909-17* KKCADA497-09* |Bonada
Partizanska L'upa, 09.06.2008
Drusus rectus ES, Camprodon/Setcases Alta Val |HM09Drec8* HMTRI423-09* | Aistleitner
de Ter, 27.07.2004
Metanoea rhaetica | AUT, Carinthia, Valentinbach, 08HMCAD-020* |HMTRI020-08* |Malicky
Plockenstrasse, 08.07.2007

Limnephilus NORWAY NHRS:FI9 FN601020 Malm &
centralis Johanson
2011

versible model (Rodriguez et al. 1990) with a significant proportion of invariant sites
(I=0.607) and with gamma-distributed rate heterogeneity (x=1.049) (GTR+1+G). We
conducted Bayesian tree construction with 6 chains, 2 independent runs and 8 mil-
lion generations. Trees were sampled every 1000th generation. The first 9000 genera-
tions were discarded as burn-in. We plotted the log-likelihood scores of sample points
against generation time using Tracer 1.5 (Rambaut and Drummond 2009) to ensure
that stationary was achieved after the first 9000 generations by checking whether the
log-likelihood values of the sample points reached a stable equilibrium plateau. We
used the remaining trees with average branch lengths to create a 50% majority-rule
consensus tree with the sumt option of MrBayes. Posterior probabilities (pp) were
obtained for each clade, whereby pp>0.95 indicated significant support for clades. Fi-
nally, we also calculated the uncorrected pairwise distances between individuals based
on mtCOI sequences using MEGA 5.1 (Tamura et al. 2011).
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Figure 2. Bayesian tree for members of the Chaetopreryx rugulosa species group based on mitochondrial
COI sequence. Black circles on nodes mark Bayesian posterior probabilities pp>0.95.

Microphotography and measuring. Microphotographic images of genitalia
and forewing measurements were taken using a Leica Wild MZ8 stereomicroscope
and Olympus SP-500 UZ digital camera. The photographs were processed with
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the Olympus Quick Photo Camera 2.2. software package. Geographic coordinates
and altitudes of sampling localities were recorded with a Garmin ‘Oregon 450'

GPS device.

Results

Phylogenetic analyses. In the Bayesian phylogenetic tree based on mtCOI sequences the
C. rugulosa group species clustered into 4 strongly supported clades (Figure 2). Chaetop-
teryx marinkovicae was basal within the species group. The remaining species fell into 3
clades: a basal clade with C. 7 schmidi, C. bucari sp. n., and 2 derived sister clades com-
prising C. clara, C. goricensis, C. irenae, and C. r. rugulosa, C. r. noricum, C. r. mecsekensis.
Chaetopteryx bucari sp. n. is sister to the highly supported C. 7 schmidi. The mean value
of the uncorrected pairwise distance (p distance) was 2.02% between them (Table 3). The
p distance did not reach 1% within the 2 clades (C. bucari sp. n.: 0.17%; C. . schmidi:
0.75%). The relationship of the nominal species of the group C. 7. rugulosa and C. r. no-
ricum was not resolved, as the 4 subclades formed a polytomy. In the phylogenetic tree
C. r. schmidi was clearly separated from the clade containing the subspecies of C. rugulosa
(Figure 2). The mean values of p distance between the 3 subspecies of C. rugulosa ranged
between 1.61-3.02 %, while the mean values between the C. 7 schmidi and the other
subspecies of C. rugulosa were distinctly higher (4.66 — 5.85%) (Table 3).

Chaetopteryx bucari Kudinié, Szivik & Delié, sp. n.
http://zoobank.org/E775EC69-0E8A-4AF0-A027-F290BB31E76E
htep://species-id.net/wiki/Chaetopteryx_bucari

Figures 3—-16

Type material. Holotype male: CROATTA, Pecki spring, 45°23'50"N, 16°14'40"E, 161
ma.s.l,, 15 December 2009, leg. Bucar, Deli¢, Kucini¢, dry specimen, DNA Barcode ID:
HGCADO046-10, deposited in the Croatian Natural History Museum in Zagreb.

Paratype: CROATIA, 4 and @ (n=49): 1 female, Pecki spring, 21 November
2009, leg. Bucar, Deli¢, Kucini¢, dry specimen, DNA Barcode ID: HGCADO087-10;
14 males, Pecki spring, 31 October 2011; 9 females, Pecki spring, 31 October 2010;
20 females, Pecki spring, 30 November 2011; 2 males and 2 females, Hrvatski Cunti¢
stream, 45°21'28"N, 16°17'04"E, 159 m a.s.l., 22 October 2010; 1 male, Mari¢a
tocak, 45°21'29"N, 16°17'03"E, 163 m a.s.l., 23 November 2012, leg. Bucar, Deli¢,
Kucini¢ (all specimens in alcohol).

Diagnosis. Male of C. bucari is most similar to C. 7. mecsekensis and C. r. schmidi
but differs in the following features: 1. In lateral view the inferior appendages in C.
bucari are always with a pointed apex on the dorsal side, not rounded as in C. 7. mec-
sekensis; 2. Bristles in C. bucari are set more distally from the membranous part of the
aedeagus than in C. 7. mecsekensis and C. r. schmidi and never reach (touch) the lateral
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Table 3. Estimates of evolutionary divergence over sequence pairs within and between phylogenetically
defined species and subspecies based on mtCOI sequence data. Distance matrix is shown with the mean
+ SD values of the intraspecific and interspecific pairwise genetic distances for the all Chaetopterygini
species included in the analysis. Abbrev.: CRR — Chaetopteryx rugulosa rugulosa, CRN — C. r. noricum,
CRM — C. . mecsekensis, CCX — C. clara, CGR — C. goricensis, CIX — C. irenae, CBU — C. bucari sp.n.,
CRS — C. schmidi, CMR — C. marinkovicae, CBO — C. bosniaca, CMO — C. morettii, CFU — C. fusca,
CVI — C. villosa, CGE — C. gessneri, CAX — C. aproka, CMA — Chaetopterygopsis maclachlani, CM] —
Chaetopteryx major.

CRR CRN |CRM |CCX |CGR |CIX CBU CRS CMR
CRR |1.05:0.97 |1.61+0.493.02+0.17 | 4.87+0.24 | 4.55:0.24 | 4.79+0.27 | 4.63+0.30 |5.44+0.39 |9.24+0.46
CRN 1.20+0.89|2.830.31 |5.06£0.23 | 4.74£0.24|5.26£0.20|5.17+0.18 |5.85+0.11 |9.450.27
CRM 0.170.11 |4.79£0.09|4.47+0.10 | 4.69+0.12| 4.38+0.11 |4.66£0.13 |8.87+0.07
ccx 0.00£0.000.37+0.07|3.80+0.08|5.86+0.14 |5.69+0.06|9.92:0.00
CGR 0.03+0.07|3.48+0.10|5.540.15 |5.37+0.089.93£0.05
CIX 0.10+0.09|4.41+0.16 [5.11+0.18|10.15+0.08
CBU 0.17+0.13 |2.02+0.20(8.79+0.13
CRS 0.750.578.72+0.06
CMR 0.00+0.00
CBO

CMO

CFU

CvI

CGE

CAX

CMA

CMJ

CBO CMO CFU CvI CGE CAX CMA CcMJ

CRR |12.640.15|12.85+0.33|12.69+0.20 [12.69+0.20 | 14.03£0.20 |12.00£0.39 |12.32+0.20 |14.17+0.16
CRN |12.85+0.08 |12.66+0.12|12.83+0.12 [12.83+0.12 | 14.06+0.12 |12.18+0.14 [11.98+0.24 |14.14£0.39
CRM |11.89+0.07 |11.97+0.0811.76+0.14 | 11.76+0.14 | 12.44+0.14 [11.60+0.12 |11.47+0.08 |13.78+0.00
CCX [12.61£0.00 |12.61£0.00|12.77+0.00 | 12.77+0.00 | 13.61£0.00 [12.77+0.00 |12.61£0.00 |14.49+0.07
CGR |12.62+0.05 |12.62+0.05|12.79+0.05 [12.79+0.05 | 13.63+0.05 |12.78+0.05 |12.62+0.05 |14.17+0.08
CIX |12.67+0.08 |13.21+0.09|12.54+0.09 [12.54+0.09 [ 13.04+0.09 [13.38+0.09 [13.55+0.09 |15.39+0.11
CBU [12.48+0.13 |12.65+0.14|12.48+0.14 |12.48+0.14 | 12.650.14 |11.21£0.08 |12.89+0.08 |14.00+0.16
CRS |12.24+0.06 |13.04+0.13|12.05+0.21 [12.05£0.21 | 12.67+0.23 |11.56£0.22 |13.93+0.06 |14.44+0.15
CMR |11.60+0.00 |11.60+0.00|11.93+0.00 [11.93+0.00 | 13.11+0.00 |11.76£0.00 |12.94£0.00 |12.77+0.18
CBO (0.00+0.00 | 2.69+0.00 | 4.87+0.00 | 4.87+0.00 | 6.05£0.00 |12.61£0.00 |12.61£0.00 |15.260.17

CMO 0.00£0.00 | 5.55+0.00 | 5.55+0.00 | 6.55+0.00 [12.94+0.00 |11.76+0.00 |14.82+0.08
CFU 0.00£0.00 | 0.00+0.00 | 5.88+0.00 [13.05+0.19 |12.94+0.00 |15.83+0.08
CVI 0.00+£0.00 | 5.88+0.00 |13.05£0.19 |12.94+0.00 |15.83+0.08
CGE 0.00+0.00 {13.45+0.00 |13.44+0.00 |15.87+0.09
CAX 0.35+0.00 [11.71£0.19 |13.44+0.11
CMA 0.00+0.00 |13.04+0.15

CcMJ 0.47+0.51
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Figure 3. Chaetopteryx bucari, sp. n., adults at type locality, Pecki spring, Croatia.
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Figure 4. Chaetopteryx bucari sp. n., male genitalia, lateral view.
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Figure 5. Chaetopteryx bucari sp. n., male genitalia, lateral view.

0,2 mm

Figure 6. Chaetopteryx bucari sp. n., male genitalia, lateral view.
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membranous finger, as in C. . mecsekensis. Female of C. bucari is clearly different
from other species in the C. rugulosa group (e.g., form of the visible finger on lateral
side, form of the anal tube, form of the supragenital plate of segment X in lateral and
ventral views, form of the median lobe of the vulvar scale in ventral view). We did not
find strong morphological variability among the females of the new species (except the
median lobe of the vulvar scale). Females of C. bucari have in lateral, ventral and dorsal
views very visible finger-shaped proturbances (ventral lobes of tergite IX) on the anal
tube which is lacking in C. 7. mecsekensis and C. r. schmidi. In lateral view the excision
of the anal tube in C. 7. rugulosa is more pronounced than in C. bucari. The median
lobe of the vulvar scale in C. . mecsekensis, C. r. rugulosa and C. r. schmidi is longer and
more visible than in C. bucari.

Description. Wings and legs yellow to yellowish-brown; veins darker in both sexes
(Figure 3). Antennae long, grey to fuscous. Scapus yellow to yellowish-brown, thorax
and abdomen yellow. Spur formula male 0,3,3, female 1,3,3. Ocelli present. Forewing
with round apex; length 7.7-9.9 mm in males, 7.2-10.1 mm in females.

Male genitalia (Figures 4-11). In dorsal view, spinulose zone of tergite VIII well
developed with yellow setae. Segment IX ventrally broad, dorsally narrow in lateral
view (Figures 4-5). Superior appendages with small yellow setae, shape of superior
appendages variable (Figures 4-7b—d), usually in one of two forms (Figures 4—6). In
lateral view, 1st form with posterior edge slightly rounded apically, concave at mid-
dle (Figure 5); in 2nd form, dorsal side more protuberant with round or irregular
apex (Figures 4, 7b). In some specimens triangular or rectangular intermediate forms
are found (Figure 7c-d). Inferior appendages in lateral view rectangular, anterior part
broad, posterior part narrow (Figures 4—7a). Apical flap of inferior appendage devel-
oped, in lateral view with pointed apex (tip) and ventral side slightly rounded; or with
apex forked, long setae present on ventral side (Figures 4—7a). Intermediate append-
ages (paraproctal complex) elongated in lateral view with long, connecting middle sec-
tion, apical hook narrowing with upward—curving apex (Figures 4-5), basal triangular
part of paraproct relatively large in caudal view (Figures 8-9). Phallic organ (phallus) a
single tube consisting of phallic apodeme, phallobase, acdeagus and parameres. Aedea-
gus relatively long, sclerotized, in posterior part with membranous lobes, lateral lobes
membranous finger-like proturbances (endophallus) (Figures 10a—d). Two relatively
short parameres set very distant from posterior membranous part of aedeagus (Figures
10a-b, 10d); parameres with sclerotized, straight, stout, brown bristles (Figures 10a-b,
10d, 11a—f). Bristles vary in width and length (Figure 11a—f); lateral bristles shorter;
bristles arranged in 1 fan-like row (Figure 11a—f); in specimens with more bristles,
some form 2nd row; bristles vary from 5-10.

Female genitalia (Figures 12-16). Anal tube (fusion of tergites IX and X) in lat-
eral view broad, relatively elongated with one excision and very distinct finger-shaped
proturbance (lobes of tergite IX) on ventral side (Figures 12—13). Apex of proturbance
rounded or slightly pointed with small yellow setae (Figures 12—15). In 2/3rds of spec-
imens examined ventral and dorsal lips of anal tube equal in length, in 1/3rd ventral
lip longer. In dorsal view anal tube thickened with digitate proturbance on lateral side
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Figure 7. Chaetopteryx bucari sp. n., male genitalia, lateral view a inferior appendages b—d superior
appendages.

Figure 8. Chactopteryx bucari sp. n., male genitalia, caudal view.
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Figure 9. Chactopteryx bucari sp. n., male genitalia, intermediate appendages (paraproctal complex),
caudal view.

a C d

Figure 10. Chactopteryx bucari sp. n., male genitalia, phallic organ (phallus): a dorsal view b ventral view
¢ posterior membranous part of aedeagus d lateral view.

and small excision (recess) in middle (Figure 14). In ventral view anal tube broad with
larger excision (recess) in middle than in dorsal side (Figure 15). Supragenital plate of
segment X well-developed, triangular in shape in lateral and ventral views (Figures 12,
15). Lateral segment of vulvar scale relatively short in ventral view, with flat or slightly
rounded apex (Figure 16a—c). Median lobe of vulvar scale (lower vulvar lip) with very
small rounded or pointed apex (Figure 16b—d). In ca. 1/3rd of specimens’ median lobe
of vulvar scale not visible (Figure 16a).

Etymology. The species is dedicated to Professor Matija Bucar from the Faculty of
Education, Department in Petrinja, University of Zagreb.
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Figure 1. Chactopteryx bucari sp. n., male genitalia a-f parameres with sclerotized bristles.

Figure 12. Chactopteryx bucari sp. n., female genitalia, lateral view.
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Figure 14. Chaetopteryx bucari sp. n., female genitalia, dorsal view.

Ecological notes and distribution. During our recent faunal surveys in Croatia
and the Western Dinaric Balkan Chaetopteryx bucari was found only at 8 localities in
the Banovina region (Table 1). The most distant sampling sites are 40 km apart (Slabi-
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Figure 15. Chactopteryx bucari sp. n., female genitalia, ventral view.
] CM

Figure 16. Chactopteryx bucari sp. n., female genitalia a—d vulvar scale and median lobe of vulvar scale,
ventral view.

nja and Gore). We collected C. bucari from 2 springs, 5 wellsprings and 1 location
in the stream (Table 1). In total, we collected more than 580 specimens of C. bucari
(85% were collected in pyramid-type emergence traps). The most abundant popula-
tions were found at Pecki spring and a headwater stream in Hrvatski Cunti¢. Over 150
specimens of C. bucari were observed on the night of October 14, 2010 on the walls of
a small building next to the stream in Hrvatski Cuntié. In Pecki spring more than 50
specimens were observed on the night of October 31, 2010. Chacetopteryx bucari was
recorded at low altitudes between 104—185 m a.s.l. (Table 1).

Chaetopteryx bucari was collected in pyramid-type emergence traps from the end
of September-December. The highest number of specimens was collected in October
and November in both years. The sex ratio in both years was biased toward males,

1:1.37 (22: 448) in 2010, and 1:1.40 (29:83) in 2011. Besides C. bucari, Chae-
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topteryx gonospina Marinkovi¢-Gospodneti¢, 1966 and 2 additional caddisfly species
(Limnephilus rhombicus (Linnaeus, 1758), Potamophylax pallidus Klapélek, 1898) were
recorded in the emergence traps.

In addition to C. bucari 2 other species of the C. rugulosa group were collected in
Croatia during our recent surveys. Chaetopteryx marinkovicae was collected from its
type locality on the stream and spring in Kompanj village (Istria region); C. 7. rugulosa
was caught on Mt. Zumberak and Mt. Medvednica (northeast and central Croatia).
Other species of Chaetopteryx found during this investigation were Chaetopreryx bosni-
aca Marinkovi¢-Gospodneti¢, 1959 (Lika region), Chaetopteryx gonospina Marinkovié-
Gospodneti¢, 1966 (Banovina region), C. fusca (central Croatia, Dalmatia and Lika
regions), and C. major (central Croatia).

Discussion

Systematic and taxonomic implications. Based on molecular evidence, we could
confirm the hypothesis that Chaetopteryx bucari is a distinct species. Although C. bu-
cari does not have a pp >0.95, it represents the sister taxon (pp>0.95) to the highly
supported C. 7. schmidi. Furthermore, the mean genetic distance (2.02%) between
C. bucari and C. 7. schmidi barely reached the 2-3% divergence observed as an inter-
specific genetic divergence in mtCOI sequences among some well-defined caddisfly
species (Bdlint et al. 2009, Pauls et al. 2009, Ku¢ini¢ et al. 2011). However, among
other well-defined caddisfly species this value can reach much higher levels (e.g., Zhou
etal. 2007, Pauls et al. 2010), but also much lower values (e.g., Waringer et al. 2007).
Thus reliance on distance methods alone for defining species boundaries is not advis-
able and species boundaries should be supported by additional lines of evidence such
as additional, independent genes, morphology, or other independent characteristics
(Zhou et al. 2007), particularly in taxa where hybridization is possible as is the case in
Chaetopteryx (Malicky et al. 1986, Malicky and Pauls 2012). In the present study the
genetic distinctiveness of C. bucari in combination with differences in morphological
characters compared to its congeners, provide strong evidence to justify describing it
as a new species.

In both sexes, especially in the adult female, C. bucari is relatively easily distin-
guishable from other taxa of the C. rugulosa group. The genetic data also show that
specimens from 7 populations across the known range of the species from a clearly
distinct clade from all other analysed Chaeropteryx. It is interesting that the female
of C. bucari is particularly informative in diagnosing the species. In caddisflies this is
quite unusual as males are generally more easily distinguished and females are often
very difficult to differentiate from one another.

Based on the phylogenetic position of C. 7. schmidi in relation to C. r. rugulosa and
the other C. rugulosa subspecies, C. r. schmidi is well-defined and quite divergent from
other members of the C. rugulosa clade based on molecular data. Thus, the subspecies
C. r. schmidi is here re-established as a distinct species, C. schmidi, as it was described
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originally by Botosaneanu (1957) (Table 2) and not recognized as a subspecies of C.
rugulosa as proposed by Malicky (2004, 2005).

Ecology. The emergence pattern of C. bucari corresponds with the general au-
tumnal emergence patterns of the genus, usually from September-December, though
emergence can be prolonged through January for some Chaetopteryx species (Kucini¢
2002), including C. bucari (some specimens were collected by handpicking during
January 2011). The emergence data from 2 years revealed that the sex ratio of C. bucari
at the spring of Pecki stream is not exactly 1:1, but biased towards a surplus of males.
In other studies applying the same methodology only a few species had 1:1 sex ratios
(Kucini¢ 2002). In some species the sex ratio was 1:6 in favour of females (Previsi¢ et
al. 2007) and in other species males were dominant (Kucini¢ 2002, Semnicki et al.
2011). These results are influenced by biological features of the species (e.g., emer-
gence, oviposition behaviour of females), but may also be affected by trapping method
(e.g., types of emergence pyramid-traps) (Malicky 2002).

Research on the diversity of large karst springs on the Balkan Peninsula has re-
vealed high levels of caddisfly diversity. In some cases more than 20 species were col-
lected from a single spring (Marinkovi¢-Gospodneti¢ 1979, Kudini¢ et al. 2008). This
high alpha diversity of large karst springs does not, however, diminish the faunal sig-
nificance of smaller springs. These are usually characterized by a small number of spe-
cies, but often these species are highly specialized or local endemic species, such as C.
bucari at the Pecki spring.

Distribution of Chaetopteryx rugulosa group in Croatia. At present, the ge-
nus Chaetopteryx is represented by 9 taxa in Croatia (Marinkovi¢-Gospodneti¢ 1979,
Malicky and Krusnik 1988, Malicky 1996, 2004, Kuc¢ini¢ 2002, Kudini¢ et al. 2010,
Previsi¢ and Popija¢ 2010, Oldh 2010, 2011a). Including the new species C. bucari,
4 species from the Chaetopteryx rugulosa group (Malicky and Krusnik 1988, Malicky
1996, 2004, Oldh 2010) are now known from Croatia (Figure 17). Rare species from
the genus Chaeropteryx are Chaetopteryx uberkovichi Oldh, 2011 distributed in eastern
Croatia (Slavonia region) so far recorded only at the type locality (Oléh 2011a), C. .
mecsekensis known from only 1 locality in Croatia (Malicky 1996, 2004, Oldh 2010),
but also distributed in Hungary (Malicky et al. 1986, Malicky 2004) and Serbia (Oldh
2010), and C. marinkovicae established in 3 localities in Istria (Malicky and Krus$nik
1988). Our research did not confirm the presence of the latter species in 2 of these lo-
calities (Malicky and Krusnik 1988), but found specimens at the type locality in Kom-
panj village. Chaetopteryx marinkovicae is also known from Slovenia (Urbani¢ 2004).

Until now, the new species C. bucari was found only in the Banovina region, which
is situated between rivers Sava and Kupa to the north and the state border with Bosnia
and Herzegovina to the south and east (Figure 17). The Banovina region is characterised
by rolling hills up to 600 m a.s.l. There are many small springs and streams in the region,
and 3 large rivers, Una, Kupa and Sava, that form the border of the region. It is possible
that C. bucari is also distributed in some other parts of continental Croatia or in Bosnia
and Herzegovina, because we found this species in the valley of the Una River (Slabinja
spring, Varoski bunar spring), which forms the border between these 2 countries.
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Figure 17. Distribution of Chaetopteryx rugulosa group in Croatia.

According to the current findings, C. bucari is not rare in the Croatian fauna. In
fact, it is one of the most dominant caddisflies in the Banovina region. Along with C.
Sfusca (Kudini¢ 2002, Semnicki et al. 2011, Cerjanec 2012, M. Kucini¢ unpublished
data) it is one of the most frequently found species from genus Chaetopteryx in Croa-
tia. C. bucari inhabits springs and headwaters of small streams. The only known larger
limnocrene spring that C. bucari inhabits is the Pasino vrelo spring.

Taxa from the C. rugulosa group have allopatric distributions in Croatia (Figure
17): C. bucari is distributed in the Banovina region, C. . rugulosa in northern Croatia
on Mt. Medvednica and Mt. Zumberak, C. 7. mecsekensis in eastern Croatia on M.
Papuk and C. marinkovicae in the sub-Mediterranean part of Croatia in Istria (Malicky
and Krusnik 1988, Malicky 1996, 2004, Oléh 2010). Systematic research in moun-
tain areas in Lika and Gorski kotar (Ku¢ini¢ 2002, Kuéini¢ et al. 2008, Previsi¢ and
Popija¢ 2010, Cerjanec 2012, Semnicki et al. 2011, 2012) and the Mediterranean part
of Croatia (Dalmatia region) (Graf et al. 2008, Waringer et al. 2009, Vuckovi¢ 2011,
Vuckovi¢ et al. 2011, M. Ku¢ini¢ unpublished data) did not result in collections of C.
rugulosa group species in these areas.

Many members of the genus Chaetopteryx are either small-scale endemics or species
with a low number of disjunct populations. This makes the group very interesting for
biogeographic studies. There are several reasons that could explain the observed pattern
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of distribution: small populations, poor mobility of the winter emerging adults, and
distribution in springs and in headwater reaches of small streams. Besides naturally
isolating individual populations from one another, these aspects can also cause diffi-
culties for investigating the genus, as it is hard to access many of the sites, especially in
winter. Future investigations of this genus will be focused on poorly researched areas
in Croatia and the western Balkans to gain a better understanding of the distribution
and biogeography of Chaeropteryx in the region.
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Abstract

Pseudophoxinus burduricus sp. n. is described from drainages of Salda and Burdur lakes, southwestern
Turkey. It is distinguished from other Anatolian Pseudophoxinus by a combination of characters: lateral
line incomplete, with 21-39 (commonly 26-37) perforated scales and 47-57+1-2 scales in lateral series;
10%~12Y5 scale rows between lateral line and dorsal fin origin, 3-4(5) scale rows between lateral line and
the pelvic fin origin; dorsal fin commonly with 7% branched rays; anal fin commonly with 6% branched
rays; 7—-8(9) gill rakers on the first branchial arch; a faint and diffuse epidermal black stripe from eye to
caudal fin base in alive and preserved individuals; mouth slightly subterminal, tip of mouth cleft on about
level of lower margin of eye; snout rounded, its length greater than eye diameter. Comparison is given with
all Pseudophoxinus species from western Anatolia.

Copyright Fahrettin Kiiciik et al. This is an open access article distributed under the terms of the Creative Commons Attribution License 3.0
(CC-BY), which permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited.
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Introduction

According to Perea et al. (2010), there are 14 distinct clades within Leuciscinae of in-
ner waters across the Mediterranean Region, 9 of which being represented in Anatolia.
Among these, phylogenies of the genera Perroleuciscus and Pseudophoxinus are most de-
bated; indeed even taxonomic status of some Pseudophoxinus species is uncertain. Two
well-defined monophyletic clades represent Anatolian Pseudophoxinus species: first of
these corresponds to Central Anatolian species complex including P alii, P anatolicus,
P antalyae, P battalgilae, P crassus, P elizavetae, P evliyae, P fabrettini, P ninae, and a
probable undescribed species; while the other includes Levantine taxa, namely P firati,
P kervillei, P zeregi and P zekayi (Perea et al. 2010). Speciation in Pseudophoxinus is
heterogenous, as mentioned by Hrbek et al. (2004) and Bogutskaya et al. (2007), and
discrepancies between morphological and molecular relationships can be seen (Perea
et al. 2010). Separation of the Pseudophoxinus taxa in Anatolia and western Asia into
two groups by Bogutskaya et al. (2007), according to a comparison of morphological
parameters (sensory pores, scales and their arrangement on the body, vertebral counts,
and supracthmoid bone) with that of the type species P zeregi is another example of
the high degree of variability in the genus.

Morphological and phylogenetic distinctness of P. egridiri (Hrbek et al. 2004:
305), and its closeness to the Pelasgus-Delminichthys lineage (Perea et al. 2010) brings
some doubts about monophyly of the Anatolian Pseudophoxinus taxa.

As stated by Hrbek et al. (2002, 2004), Anatolia is an important diversification cent-
er for the genus Pseudophoxinus which shows allopatric speciation especially in basins
of Bey Daglari, Biiyitk Menderes, Tuz Lake and Lakes District. However, the complex
taxonomy of the genus in these basins is still unresolved. Although including several lakes
and springs of Lakes Region (Lake Salda, Karapinar Spring near Yesilova district, Dtiger
Spring, Lake Bahgedzii, Sazak Spring and Kirkpinar Springs) in the distribution area of
P. maeandri, Bogutskaya (1992) mentioned that P. maeandri populations from Upper
Biiyiik Menderes basin (Lake Isikli and Diiden Spring near Dinar) morphologically dif-
fered from remaining populations in having larger scales and shorter lateral line, fewer
lateral series scales and gill rakers on the first branchial arch, as well as fewer vertebrae.

According to molecular data presented by Hrbek et al. (2004) Kirkpinar (Lake Sogiit
source, Korkuteli) and Avlan source (Elmali) populations were clearly separated from
those in the basins of the lakes Salda and Burdur. Freyhof and Ozulug (2009) identified
populations of Kirkpinar as a new species, P. evliyae, and populations of Lake Salda and
Lake Burdur basin as P. ninae. Perea et al. (2010) did not examine any material from
either the type locality (Onag Stream-Bucak) or other known localities of P. ninae (Kestel
Swamp-Bucak, Diiger Spring, Lake Karatas and Sazak Spring) and used only mitochon-
drial and nuclear DNA markers of Lake Salda specimens as representatives of P. ninae.
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Thus, it was not possible to explain diversification of Pseudophoxinus in southwestern
Anatolia (Fig.1) in its entirety. Furthermore, since its description by Ladiges (1960), suf-
ficient information on distribution and taxonomy of P. maeandricus has not been given
up to date. With regard to the above mentioned morphological and molecular data, it
became apparent that the taxonomic position of Pseudophoxinus populations in Burdur
and Salda lake basins needed clarification and this led to the present study.
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Materials and methods

Fish specimens were caught by pulsed DC electrofishing equipment and killed by
over anaesthetization, preserved in 5% formalin. Material is deposited in: IFC-ESUF,
Inland Fishes Collection, Egirdir Fisheries Faculty of Stileyman Demirel University.
Counts and measurements follow Kottelat and Freyhof (2007), all measurements be-
ing point to point made with a digital calliper (0.01 mm sensitive). Standard length
(SL) was measured from the tip of the upper lip to the end of the hypural complex.
The length of the caudal peduncle was measured from behind the base of the last
anal fin ray to the end of the hypural complex, at mid-height of the caudal fin base.
Lateral line scales are counted from the anteriormost scale (the first one to touch
the shoulder girdle) to the posteriormost one. Scales in lateral series are counted
along the midlateral line from the first one to touch the shoulder girdle to the last
scale at the end of the hypural complex. Scales on the caudal fin itself are indicated
by “+” (Freyhof and Ozulug 2009). The last two branched dorsal and anal fin rays
articulating on a single pterygiophore were counted as 1%5. Vertebral counts were
obtained from radiographs and counted as total, predorsal, abdominal and caudal
vertebrae following Naseka (1996). Abdominal vertebrae were counted from the first
Weberian vertebra to the one just anterior the first caudal vertebra. The first caudal
vertebra is that with its haemal spine fully developed. The count of total and caudal
vertebrae includes the last complex vertebra bearing hypurals. Osteological charac-
ters were examined in cleared and stained with alizarin Red-S specimens and from
radiographs (Bogutskaya 1996).

The morphometric characters of the two species of Pseudophoxinus from Turkey
were compared by Principal Component Analysis (PCA) using a covariance matrix on
log—transformed measurements and counts with the software package PAST version
1.8 (Hammer et al. 2001).

Abbreviations. CSO, supraorbital canal; CIO, infraorbital canal; CPM, preoper-
culo-mandibular canal; HL, lateral head length; SL, standard length. IFC-ESUF, In-
land Fishes Collection, Egirdir Fisheries Faculty of Stileyman Demirel University, Tur-
key. IUSHM, Istanbul University, Science Faculty, Hydrobiology Museum, Istanbul.

Results

Pseudophoxinus burduricus sp. n.
http://zoobank.org/5734C2B8-1D58-40E4-ABD6-43A9C610B1AB
http://species-id.net/wiki/Pseudophoxinus_burduricus

Figures 2, 3

Holotype. IFC-ESUF 0427, female, 62.80 mm SL; Turkey, Burdur Prov,
Degirmendere Creek, Karamanli, Lake Burdur drainage; 37°24'18"N, 29°49'06"E, 07
November 2009, coll. E. Kiigiik, 1. Giille and O. Erdogan.
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Figure 2. P. burduricus sp. n. IFC-ESUF 0427, holotype, 62.80 mm SL, female; Turkey: Degirmendere
Creek, Burdur.

Figure 3. P. burduricus sp. n. IFC-ESUF 0428, paratype, 65.82 mm SL, female; Turkey: Degirmendere
Creek, Burdur.

Paratypes. [IFC-ESUF 0428, 17 (11 males, 6 females), 39.90-86.69 mm SL; same
as holotype.

Additional material. IFC-ESUF 0236, 7, 45.31-54.40 mm SL; Burdur Prov.,
Salda Stream near Lake Salda; F. Kiiciitk, M.A. Atalay, 13 June 1998. -IFC-ESUF
0289, 3, 31.98-71.56 mm SL, Burdur Prov., Diiger Spring; F. Kiiciik, A. Altun, M.
Telli, 05 August 2006. —-IFC-ESUF 0429, 5, 51.34-80.08 mm SL, Burdur Prov.,
Sazak Spring near Lake Yarisly; F. Kiiciik, I. Giille, S.S. Giiclii, 13 July 2009.- IFC-
ESUF 0430, 6, 41.91-55.95 mm SL, Burdur Prov., Salda Stream near Lake Salda; F.
Kiiciik, I. Giille, S.S. Giiglii, 13 December 2009. -IFC-ESUF 0449, 8, 46.10-60.43
mm SL, Burdur Prov.; Salda Stream near Lake Salda; F. Kiiciik, I. Giille, 16 April
2010. -IFC-ESUF 0475, 7, 46.10-60.43 mm SL, Burdur Prov.; Derekdy Stream; F.
Kiigiik, 1. Giille, S.S. Giiglii. 18 May 2012.

Diagnosis. Pseudophoxinus burduricus is distinguished from all other species of
Anatolian Pseudophoxinus by the following unique combination of characters: head
short, its length equal or slightly greater than body depth at dorsal fin origin; mouth
slightly subterminal, the tip of the mouth cleft on approximately level of with lower
margin of eye; snout rounded, its length greater than eye diameter; a faint and diffuse
epidermal black stripe from eye to caudal fin base in alive and preserved individuals;
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Table I. Morphometry of P burduricus sp.n. (holotype IFC-ESUF 427, paratypes IFC-ESUF 428, n=17)

and P ninae (IFC-ESUF 263, n=15).

P, burduricus P, ninae
Holotype Paratypes

In percent of standard length

Head length 26.9 25.7-27.8 (26.8)+0.6 | 27.1-30.7 (28.6) £1.0
Body depth of dorsal fin origin 26.6 24.1-27.1 (25.7) +0.7 | 27.8-32.1 (29.3) +1.2
Predorsal distance 56.6 51.6-57.4 (55.0) £1.7 | 56.6-60.9 (58.0) 1.1
Prepelvic distance 52.1 50.4-54.7 (52.6) +1.5|53.9-56.7 (55.7) 0.9
Preanal distance 72.4 68.7-74.0 (72.0) 1.5 |72.6-76.5 (74.5) +1.1
Distance between pectoral and anal-fin origins 48.4 43.0-51.1 (48.1) +2.5|47.3-51.3 (49.0) £1.1
Distance between pectoral and pelvic-fin origins 26.7 24.6-31.2 (27.7) £1.8 | 27.3-30.6 (29.0) +0.8
Distance between pelvic and anal-fin origins 21.8 17.7-22.8 (20.0) +1.6 | 18.3-22.2 (20.0) +1.4
Dorsal fin depth 20.8 16.9-22.1 (20.1) 1.7 [ 16.9-21.7 (19.6) +1.5
Anal fin length 18.3 15.2-20.6 (17.8) +1.5|14.1-20.1 (17.0) +1.7
Pectoral fin length 19.4 17.6-25.0 (21.3) +2.1 [ 17.7-22.1 (19.8) +1.4
Pelvic fin length 15.6 13.7-19.1 (16.3) +1.6|13.6-18.6 (15.7) +1.4
Caudal peduncle length 20.5 17.5-23.0 (20.1) +1.4 [ 17.3-21.3 (19.0) +1.3
Caudal peduncle depth 13.1 11.4-14.9 (12.6) +0.9|12.7-14.9 (13.5) +0.6
In percent of head length

Snout length 29.4 26.5-32.9 (29.6) £1.9|22.0-28.9 (25.4) +1.8
Eye diameter 22.6 22.0-25.9 (24.5) +1.4|20.5-23.3 (21.9) +0.9
Interorbital distance 38.3 34.6-40.5 (38.2) +1.6 | 30.6-36.3 (33.6) 1.9
Head width at nape 59.8 55.3-61.7 (58.7) £1.6 | 53.8-63.2 (58.0) +2.8
Head depth at interorbital region 60.6 50.2-62.2 (56.7) £3.3|49.7-58.2 (53.7) +2.6
Head depth at nape 79.4 76.5-85.3 (80.7) +2.8|70.8-80.7 (74.9) +1.5
Operculum depth 42.0 40.0-48.8 (43.4) £2.3 | 36.5-46.6 (40.1) +2.6
Lower jaw length 36.0 32.6-38.6 (35.5) +1.231.3-35.6 (33.5) +2.1

pared fins and caudal peduncle distinctly sexual dimorphic (male with longer pelvic
and pectoral fins and slenderer caudal peduncle); lateral line incomplete, with 21-37
(commonly 26-37) perforated scales and 47—57+1-2 scales in lateral series (commonly
50-55); 10%—12Y2 scale rows between lateral line and dorsal fin origin; 3—4 rarely 5
scale rows between lateral line and the pelvic fin origin; 7-8 (9) gill rakers on the first
branchial arch; pharyngeal teeth 54 or 5-5, slightly serrated and hooked at tip; dorsal
fin commonly with 7 (8)¥2 branched rays; anal fin with 6 (7)%2 branched rays.

Description. See Figs 23 for general appearance and Tables 1-2 for morphomet-
ric and meristic data.

A Moderately deep-bodied, elongate and wide headed species. Dorsal profile of
body slightly convex in predorsal area, ventral profile more convex than dorsal profile.
Predorsal distance 52-57% SL, mean 55.0 and preanal distance 69-74% SL, mean
72.0. Head short, its length 26-28% SL, mean 26.8, approximately 1.0-1.1 times
body depth at dorsal-fin origin, and its dorsal profile slightly convex on snout. Head
depth at interorbital region 2.1-2.7 times eye diameter and 1.3—1.6 times interorbital
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Table 2. Meristic features of the western Anatolian Pseudophoxinus species.

Speci Lateral Lateral | Pharyngeal Total Abdominal Caudal
pecies series line teeth vertebrae | vertebrae | vertebrae
P alii 41-44 38-41 5-5 37-39 21-23 16-17
P antalyae 52-64 42-59 5-5 37-39 20-22 16-17
P anatolicus(*) 93-109 78-93 5-5 41-42 23-24 17-18
P battalgilae (**) 53-61 53-60 5-5 37-38(39) 20-21 17-18
P burduricus sp.n. 47-57 21-39 5-4(5) 36-39 21-22 15-17
P, crassus (%) 65-78 62-73 5-5 40 22 18
P elizavetea (**) 6068 33-60 5-5 36-37 (38) 22 14-16
P evliyae 52-66 16-30 5-4 36-37 21-22 14-16
P, hittitorum 83-96 83-94 5-5 39 21-22 17-18
P maeandri 41-45 19-27 5-4 35-36 19-20 15-16
P maeandricus (**) 66-67 58-65 5-5 36-37 20-21 16
P ninae 46-53 10-32 5-4 36 21 15

(*) from Atalay 2005; (**) Bogutskaya et al. 2007

distance. Mouth slightly subterminal, posterior extremity of upper jaw slightly in front
of anterior margin of eye. Snout rounded, its length 27-33% HL, mean 29.6, greater
than eye diameter. Caudal peduncle slightly deep, its depth 1.4-1.9, mean 1.6 times
in its length.

Lateral line incomplete, usually reaching above anal fin origin, 32 perforated scales
in the holotype (26-37 in paratypes), 47—57+1-2 scales in lateral series. Dorsal fin with
3 simple and 7%2 (n=18, in one specimen 8'2) branched rays, outer margin slightly
convex. Anal fin with 3 simple and 6 (15)%2 or 7 (3)¥2 branched rays, outer margin
slightly convex. Pectoral fin with 13—14 branched rays, outer margin straight or slight-
ly convex. Pelvic-fin with 7 branched rays. Caudal fin forked, lobes rounded. There is
no pelvic axillary lobe and keel between posterior pelvic fin base and anus. Pharyngeal
teeth 5—4 or 5-5, slightly serrated, hooked at tip (developed on the left side). Gill rak-
ers short and thick, with 7-8 (9) in outer side of first gill arch. Preoperculo-mandibular
(CPM) and infraorbital (CIO) sensory canals disconnected, CSO with 10-12 pores,
CIO with 14-19 pores, CPM with 14-18 pores, total vertebrae 3639, 21-22 ab-
dominal and 15-17 caudal vertebrae, vertebral formulae: 36-39:21-22+15-17.

Sexual dimorphism. In Degirmendere population, there is no tubercules on
snout and head in males, which have longer pelvic and pectoral fins and slender cau-
dal peduncles than females. In Lake Salda population, on the other hand, tubercules
present in males on entire body (concentrated on operculum) and all fins except for
the caudal fin.

Coloration. Body silvery, dorsal light brown or olive green and scales irregular
with small epidermal spots in specimens larger than 50 mm SL. There is a faint epider-
mal black or violet (in Sazak population) stripe along lateral midline from eye to caudal
fin base in alive. The dark stripe indistinct or slightly distinct in anterior part of body
but distinct in posterior part of body in preserved specimens. Lateral line scales with
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small brown to black spots above and below pores in some individuals. Fin membranes
whitish or light grey, rays with black-spotted. In individuals smaller than 50 mm SL:
body silvery, dorsal dusty grey, ventral pearl grey.

Distribution. Pseudophoxinus burduricus is known only from the lakes and their
sources in Lake Burdur Endorheic Basin: Degirmendere Creek, Lake Karatas, Diiger
and Sazak (or Kiimbet) springs, Derekdy Stream, Lake Salda and Salda Stream (Fig.
1). Degirmendere Creek is a 5 km long creek flowing into the Karamanli reservoir,
which is connected with artificial reservoir Lake Karatas. Diiger spring is a source of
Lake Burdur, while Sazak Spring is a source of Lake Yarisli. Derekdy Stream is an ap-
proximately 5 km long rivulet formerly draining into Corak (or Akgdl) Lake which,
due to a small reservoir constructed in 1970, no more can reach the lake. The new
species can be encountered in the shallow parts of the reservoir and the small stream
flowing into it.

Other species present were: Chondrostoma fahirae (Ladiges, 1960), Oxynoemacheilus
anatolicus Exk’akan, Ozeren & Nalbant, 2008 and Oncorhynchus mykiss (Walbaum, 1792)
(an escape from fish farms in Karamanli reservoir) in Degirmendere, in Dtiger Spring only
O. anatolicus and in Salda Stream only Aphanius splendens (Kosswig & Sozer 1945).

Etymology. The species is named after the Burdur Province where the type local-
ity is located.

Discussion

Hrbek et al. (2004) stated that monophly of Anatolian Pseudophoxinus taxa was not
well supported and these represented 6 distinct clades. Of these, Lakes Region popu-
lations (Lakes Salda and Karatas, Diiger Spring, Karapinar) identified as P macandri
formed Clade IV, while the Avlan and Kirkpinar populations identified as P fahirae
(now P evliyae) formed a separate clade (Clade VI). Perea et al. (2010) mentioned of
two well defined monophyletic groups within Anatolian Pseudophoxinus taxa, though
not discussion interrelationships of these two. A phylogenetic tree based on the cytb
gene sequence, Hrbek et al. (2004: 299) showed presence of two different clade; (I)
Lake Avlan and Kirkpinar (Lake Sogiit source) populations (2 ev/iyae) and (I1I) popula-
tions from Burdur and Salda basins.

In this study, we also morphologically compared the new species with Pseudophoxi-
nus ninae (the Onag Stream and Kestel Swamp), P. evliyae (dried Lake Sogiit [Kirkpinar
Village, Korkuteli] and source of Lake Avlan [Elmali]), P. maeandri [Lake Isikli], P.ma-
eandricus (Karadirek Stream [Upper Biiyitk Menderes basin]), P. alii (Kopriigay and
Ilica Stream), P.battalgilae (Manavgat River basin, Lake Akgél [Eregli], Lake Cavuscu
(Ilgin] and Lake Sugla [Seydisehir]), P. fahrestini (Kopriigay River basin [Bagill: Village
and Degirmenézii Stream]), P. antalyae (Kirkgoz Spring, Karamanli Stream and tribu-
taries of Diiden canal in Antalya), and P. elizavetae (Sultansazligs [Kayseri]).

Pseudophoxinus burduricus is most similar to P. ninae (Fig. 4). It is distinguished
from P. ninae by having fewer branched pelvic fin rays (7, vs. 8 or 9), slightly fewer
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a b C

Figure 5. Left jaws and hyomandibular bones of P. burduricus sp. n. (@) P. ninae (b) and P. maeandri (c)
(Pmx: premaxilla, Mx: maxilla, Dn: Dentale, Hm: Hyomandibulare)

gill rakers in outer side of the first gill arch (7-8, rarely 9, vs. 8-9) and a longer caudal
peduncle (caudal peduncle length 1.4-1.9 times caudal peduncle, vs. 1.3-1.4). It fur-
ther differs from P. ninae by having a shorter predorsal distance (52-57% SL, mean
55.0, vs. 57-61, mean 58.0), a shorter preanal distance (69-74% SL, mean 72.0, vs.
73-77, mean 74.5), a somewhat shorter head (head length 26-28 % SL, mean 26.8,
vs. 27-31, mean 28.6), and narrower and relatively deeper hyomandibular bone (vs.
wide and shallow) (see Figs 5a, b, ¢). Also Pseudophoxinus burduricus and P. ninae were
compared by Principal Component Analysis (PCA). The PCA was performed in us-
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Figure 6. A scatter plot of the scores of the first two principal components (PC I, PC I) for 32 specimens of
the two Pseudophoxinus species (P. burduricus sp. n. (+) and P. ninae (0), based on 18 morphometric characters.

ing 18 morphometric characters of the two Pseudophoxinus species. The PCA clearly
separated Pseudophoxinus burduricus from P. ninae (Fig. 6). Variables loading on the
first metric PC I-1I are given in Table 3.

Pseudophoxinus burduricus is distinguished from P. evliyae by having fewer scales
in lateral series (47-57+1-2, vs. 54—64+1-2), fewer branched pelvic fin rays (7, vs.
8), fewer gill rakers in outer side of first gill arch (7-8, rarely 9, vs. 8-9 to 10 in some
specimens), fewer scales between lateral line and dorsal fin origin (10%2-12Y5, vs. 13Y2-
15%), and a faint epidermal black or violet stripe along lateral midline from eye to
caudal fin base (vs. black prominent stripe). Pseudophoxinus burduricus is distinguished
from P. maeandri by having more lateral line and lateral series scales (21-39, vs. 19-27
and 47-57+1-2, vs. 40-44+1-2 respectively), more total vertebrae, 36-39 (vs. 35-36)
(see Table 2). Pseudophoxinus burduricus differs from P. maeandricus by having an
incomplete lateral line (vs. complete), a shorter pelvic-fin (reaching to anus, vs. not
reaching), wider and deeper head (head width at nape 55-62 % HL, vs. 46—48; head
depth at nape 77-85 % HL, vs. 67-73). Pseudophoxinus burduricus is distinguished
from P. alii by having more scales in the lateral series (47-57+1-2, vs. 38-43+1-2),
fewer perforated scales (21-39, vs. 38—41) and smaller eyes (eye diameter 22-26 %
HL, vs. 26-32). Pseudophoxinus burduricus is distinguished P. antalyae by presence
of a faint black or violet lateral stripe (vs. plain golden or orange stripe when alive),
rounded snout (vs. pointed) and shorter pharyngeal teeth. Pseudophoxinus burduricus
is distinguished from P. battalgilae by an incomplete lateral line (vs. complete), fewer
gill rakers in outer side of first gill arch (7-8, rarely 9, vs. 13-16), fewer branched anal
fin rays (6-7, vs. 8, respectively), and the absence of a keel between the pelvic fin base
and the anus (vs. presence). Pseudophoxinus burduricus is distinguished P. fahrettini by
an incomplete lateral line (vs. complete), fewer perforated scales lateral line (21-39, vs.
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Table 3. Character loading on principal components I-1I for 18 measurements taken on 32 specimen of
two Pseudophoxinus species (P. burduricus sp.n. and P. ninae).

Morphometric features

In percent of standard length PCI PCII
Head length 0.196 -0.103
Body depth of dorsal-fin origin 0.335 0.222
Predorsal length 0.140 0.119
Prepelvic length 0.147 0.145
Preanal length 0.083 0.156
Dist. from pectoral-fin origin to anal fin 0.060 0.331
Dist. from pectoral-fin origin to pelvic fin 0.140 0.396
Dist. from pelvic-fin origin to anal fin 0.012 0.368
Length of caudal peduncle -0.300 -0.383
Depth of caudal peduncle 0.180 0.112
In percent of head length

Snout length -0.445 0.322
Eye diameter -0.285 -0.118
Interorbital distance -0.420 0.166
Head width (at operculum) -0.054 0.300
Head depth (at interorbital region) -0.202 0.080
Operculum depth -0.290 0.155
Head depth operculum -0.208 0.164
Length of lower jaw -0.172 0.164

73-88) and fewer gill rakers in outer side of first gill arch (7-8, rarely 9, vs. 11-13).
Pseudophoxinus burduricus is distinguished P. elizavetae by having fewer scales in the
lateral series (47-57+1-2, vs. 56-62+2-3), fewer gill rakers in outer side of first gill arch
(7-8, rarely 9, vs. 11-13).

Comparative material (all from Turkey)

Pseudophoxinus alii: IFC-ESUF 0169, 13 paratyps, 53.33-98.48 mm SL; Antalya
Prov.: Ilica Stream at Manavgat, F. Kiigiik, 05 May1996.

Pseudophoxinus antalyae: IFC-ESUF 0159, 10, 64.07-97.10 mm SL; Antalya Prov.:
Diiden Canal, W.V.Neer, F. Kiigiik, R.Wildekamp, M. Unliisaym, 28 July 1996.

Pseudophoxinus battalgilae: IFC-ESUF 0161, 18, 46.51-109.68 mm SL; Antalya Prov.:
Oymapinar Dam Lake at Manavgat, F. Kiigiik, 05 May 1996.

Pseudophoxinus elizavetae: IFC-ESUF 0174b, 10, 49.29-67.47 SL; Kayseri Prov.:
Sultansazligi, M.A. Atalay, 23 August 2004.

Pseudophoxinus evliyae: TFC-ESUF 0237, 26, 25.38-57.51 SL; Antalya Prov.:
Kirkpinar-Korkuteli, F. Kiigiik, I. Giille, 10 May 1998. IFC-ESUF 0269, 10,
26.17-66.92 mm SL; Antalya Prov.: Kirkpinar-Korkuteli, F. Kiiciik, T. Sahan,
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25 May 2007.- IFC-ESUF 0268, 1, 73.39 mm SL; Antalya Prov.: Kazanpinari-
Elmals, F. Kiigiik, T. Sahan, 25 May 2007.

Pseudophoxinus maeandyi: IFC-ESUF 0248, 8, 46.70-55.96 mm SL; Denizli Prov.: Lake
Isiklt source, F. Kiigiik, M.A. Atalay, N. Bogutskaya & A.Naseka, 14 August 2006.

Pseudophoxinus maeandricus: 3, 60.71-78.70 mm SL; Afyon Prov.: Karadirek Stream-
Sandikli, V. Yegen, 29 June 2006.

Pseudophoxinus ninae: IFC-ESUF 0263, 4, 48.9-67.5 mm SL; Burdur Prov.: Pinargézii-
Bucak, F. Kiigiik, T. Sahan, 25 May 2007. -IUSHM 33900-928, 15, 46.4—68.4
mm SL; Burdur Prov.: Onag Stream, M. Ozulug, J. Freyhof, 12 June 2006.
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Abstract
A new species of Polypedilum (Uresipedilum) Oyewo & Sether, 1998, P. (U.) minimum sp. n. is described

as male. A key to adult males of the subgenus from China is presented.

Keywords
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Introduction
Polypedilum is one of the largest chironomid genera containing about 440 described

species. The larvae mostly occur in sediments, with a few species mining wood or
grazing epilignic and epilithic surfaces (Cranston et al. 1989). At present, the genus

Copyright Xiaolong Lin et al. This is an open access article distributed under the terms of the Creative Commons Attribution License 3.0 (CC-
BY), which permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited.
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Polypedilum comprises eight subgenera: Polypedilum Kiefler, 1912, Pentapedilum Kief-
fer, 1913, Kribionympha Kiefter, 1921, Tripedilum Kieffer, 1921, Tripodura Townes,
1945, Uresipedilum Oyewo & Szther, 1998, Cerobregma Szther & Sundal, 1999 and
Probolum Andersen & Szther 2010 (Szther et al. 2010).

Sasa and Kikuchi (1995) proposed Uresipedilum for the Polypedilum convictum
group sensu Niitsuma (1992), but they failed to designate the type species. Oyewo
and Sather (1998) validated the name by designating Polypedilum (Uresipedilum) con-
victum (Walker, 1856) as the type species. Zhang and Wang (2004) reviewed the
subgenus on the basis of 14 species recorded in China. Szther and Oyewo (2008) and
Sather et al. (2010) revised the subgenus around the world and transferred P. (U.)
bullum Zhang & Wang, 2004, P. (U.) pedatum excelsius Townes, 1945 and P. (U.)
simantokeleum Sasa, Suzuki & Sakai, 1998 to the newly proposed subgenus Probolum.
Up to date, Uresipedilum includes 46 known species.

The adult males of the subgenus Uresipedilum are separated from other subgenera
by having the basal portion of the superior volsella much longer than wide, with an
apicomedian projection without setae placed on the inner margin of the base and
directed medially and without prominent inner projection; wing membrane without
markings or setae and fore tibial scale nearly always without spur (Szther et al. 2010).

Based on the material from Zhejiang Province of Oriental China, a new species is
described and illustrated as male. A complemented key to adult males of Polypedilum
(Uresipedilum) from China is presented.

Materials and methods

The morphological nomenclature follows Szther (1980) and the abbreviations of
structures measured follow Qi et al. (2012). The material examined was slide-mount-
ed, following the procedure by Swther (1969). The specimen examined in this study is
deposited in the College of Life Science, Nankai University, China.

Taxonomy

Polypedilum (Uresipedilum) minimum sp. n.
http://zoobank.org/3237A70B-1254-4EB7-969B-6FD4ACC1883D
http://species-id.net/wiki/Polypedilum_minimum

Figures 1-7

Diagnosis. The male adult can be distinguished from known species of the subgenus
by the following combination of characters: low AR (0.27); frontal tubercles present;
fore tibial scale rounded; anal point broad; superior volsella strongly projected posteri-
orly, pointed at apex, without microtrichium; high HV (4.90).
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Figures 1-7. Polypedilum (Uresipedilum) minimum sp. n. | Antenna. 2 Wing. 3 Thorax 4 Fore tibia
scale 5 Dorsal view of hypopygium 6 Ventral view of hypopygium 7 Superior volsella.

Description. Male adult (n = 1). Total length 1.47 mm. Wing length 0.89 mm.
Wing length/length of profemur 2.98.

Coloration. Head, legs and abdomen yellow. Thorax yellow with brown vittae,

postnotum and preepisternum.
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Head. AR 0.27. Antenna with 13 flagellomeres, ultimate flagellomere 93 um long
(Fig. 1). Frontal tubercles 38 pm long, 15 pm wide at base. Temporal setae 7, includ-
ing 2 inner verticals, 4 outer verticals and 1 postorbital. Clypeus with 15 setae. Tento-
rium 70 um long, 10 pm wide. Stipes 75 um long, 10 pm wide. Palpomeres length (in
pm): 18, 15, 38, 55, 103. L: 5*/34 2.73.

Wing (Fig. 2). VR 1.54. Brachiolum with 1 seta, R with 11 setae, R, with 6 setae,
R, with 15 setae. Squama with 6 setae.

Thorax (Fig. 3). Acrostichals 8; dorsocentrals 11; prealars 3. Scutellum with 4 setae.

Legs. Terminal scale (Fig. 4) of fore tibia rounded, 15 pum long, without spine.
Spur of mid tibia 25 pm long, comb 10 um long; unspurred comb 15 pum long. Spur of
hind tibia 25 pm long, comb 10 um long; unspurred comb 10 um long. Apex of fore
tibia 25 pm wide, of mid tibia 23 um wide, of hind tibia 38 pm wide. Mid ta without
sensilla chaetica. Lengths (in pm) and proportions of legs in Table 1.

Hypopygium (Figs 5-6). Tergite IX with 4 strong median setae. Laterosternite IX
with 1 seta. Anal point broad, 18 um long, with swollen, rounded apex. Phallapodeme
34 um long; transverse sternapodeme 13 pum long. Gonocoxite 62 um long, with 2
long setae. Superior volsella (Fig. 7) 16 um long, with 3 basal inner setae and 1 strong
apical seta, without microtrichium; apicomedial projection 17 pm long, pointed at
apex. Inferior volsella 41 um long, with 10 dorsal setae and 1 prominent apical seta.
Gonostylus 30 um long, apex blunt, with 3 setae along inner margin and 1 apical seta.
HR 2.07. HV 4.90.

Type materials. Holotype: adult male, China, Zhejiang Province: Jinhua City,
Pan’an County, Dapanshan National Nature Reserve, 120.50°N, 29.00°E, 18.vii.2012,
leg. Lin XL, sweep net.

Etymology. From Latin minimum, little, referring to the small body length and
antennal ratio.

Remarks. The new species resembles Polypedilum (Uresipedilum) obtusum Townes,
1945, P. (U.) aviceps Townes, 1945, P. (U.) infundibulum Zhang & Wang, 2004, P.
(U.) surugense Niitsuma, 1992 and P. (U.) paraviceps Niitsuma, 1992 in the general

Tablel. Lengths (in um) and proportions of legs of Polypedilum (Uresipedilum) minimum sp. n.

P, P, Ps
fe 299 365 374
ti 215 251 308
, 317 165 194
t, 143 75 120
a, 115 60 115
a, 85 38 65
a, 40 38 50
L 1.47 0.66 0.63
BV 2.17 3.70 2.50
SV 1.62 3.73 3.52
BR 3.60 4.33 5.14
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Table 2. Differences between P. (U.) minimum sp. n. and P. (U.) breviplumosum Zhang & Wang, 2004

P. (U.) minimum sp. n. P. (U.) breviplumosum
TL 1.47 mm 2.24-2.57 mm
WL 0.89 mm 1.43-1.59 mm
Setae on squama | 6 9-12
Anal point board slender

Superior volsella

strongly projected posteriorly, bare, with . . _—
. &Y proj . P Y ’ rounded at apex, covered with microtrichia
3 inner setae, pointed at apex

Fore tibial scale |rounded pointed
HR 2.07 1.25-1.40
HV 4.90 2.57-2.73

Female and immature stages unknown.

structure of hypopygium, but it can be separated by the superior volsella without mi-
crotrichium, which present in the latter species; the low antennal ratio (AR= 0.27),
AR>1 in the latter species. The new species most resembles P. (U.) breviplumosum
Zhang & Wang, 2004 in the low antennal ratio (AR= 0.22-0.23), but it differs from
the latter species by the following combination of characters in Table 2.

Key to adult males of Polypedilum (Uresipedilum) from China

S

[N}

|

~

Anal point semicircular.......c..ccoeivieiiiininieiiiiecec e 2
Anal point triangular ..........ccccooiiiiiiiiiii 5
Base of superior volsella without microtrichium.........ccccoeevncinncnnecnn, 3
Base of superior volsella with microtrichia .......cccoeceonioiniiincinincen, 4
AR 1.25-1.48, superior volsella without inner seta ........c.coeveireeuirnicineenns
............................................. P. (U) infundibulum Zhang & Wang, 2004
AR 0.27, superior volsella with 3 inner setae........... P. (U.) minimum sp. n.
Subapical tubercle of inferior volsella present........cccoeevivciniecninccinccnnnne.
............................................................. P. (U.) paraviceps Niitsuma, 1992
Subapical tubercle of inferior volsella absent .........cccoevevircinccnncinccnnnne.
............................................................... P. (U.) surugense Niitsuma, 1992
AR about 0.2, frontal tubercles present.........covvevevivicinicinincinieinecneens
........................................... P. (U.) breviplumosum Zhang & Wang, 2004
AR>0.8, frontal tubercles abSent ... ..eeeeeeeeeeeeeee e 6
Anal point with several lateral setac........c.coovueeriricoiniiiinnciniicce 7
Anal point without lateral setae.........cccouvueiriinnciniiinincccce 8
Inner margin of superior volsella bulging...........cccooeeiinnniiiiininee.
.................................................... P. (U.) lateralum Zhang & Wang, 2004
Inner margin of superior volsella medially constricted............ccccoeiinnnnnnnne.

....................................................... P. (U.) dilatum Zhang & Wang, 2004
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8 Inferior volsella with large ventral apical process..........cccoccvvvveiecicinninnnnnee
................................................... P. (U)) prominens Zhang & Wang, 2004
- Inferior volsella without large ventral apical process.........cccoeeueivinirinncnenne 9
9 Fore tibial scale rounded...........ccccooviiiiiiiiiiiii 10
Fore tibial scale pointed.........ccovevieiiiniiniiiininiicc e 11
10 Base of superior volsella with 1-3 inner setae, projected posteriorly ..............

.............................................................. P. (U.) convictum (Walker, 1856)
- Base of superior volsella with 4-5 inner setae, not projected posteriotly........
............................................... P. (U.) crassiglobum Zhang & Wang, 2004

11 Base of superior volsella without seta... P. (U.) medium Zhang & Wang, 2004
- Base of superior volsella with several setae........cccocevurveenieinincinccnncenes 12
12 Superior volsella with 25 apical setae....P. (U.) cultellatum Goetghebuer, 1931
- Superior volsella with 1 apical seta.......cccoeoivieiriiiniiniiicccce 13
13 Apicomedial projection of superior volsella much shorter than base..............

................................................... P. (U.) basilarum Zhang & Wang, 2004
- Apicomedial projection of superior volsella much longer than base...............
............................................................. P. (U)) xuei Zhang & Wang, 2004
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Abstract

The Chinese species of Parametriocnemus Goetghebuer are reviewed. Two species, P fortis sp. n. and P
vittatus sp. n. are described and illustrated as males, and P ornaticornis (Kieffer), P scotti (Freeman) and
P brundini Sinharay & Chaudhuri are recorded from China for the first time. A key to the males of the

seven Chinese Parametriocnemus species is given.

Keywords
Chirnomidae, Parametriocnemus, new species, new records, China

Introduction

The genus Parametriocnemus was described as a subgenus of Metriocnemus van der
Wulp by Goetgebuer (1933), based on M. stylatus Kiefter, 1924. It was raised to genus
by Brundin (1956). The genus presently include 34 species worldwide. Seven species
are recorded from the Oriental Region, 19 from the Palaearctic Region, 6 from the
Nearctic Region, 1 from the Neotropical Region, 3 from the Afrotropical Region and
2 from the Australasian Region (Ashe and O’Connor 2012).

Copyright Xing Li et al. This is an open access article distributed under the terms of the Creative Commons Attribution License 3.0 (CC-BY),
which permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited.
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Wang (2000) listed two species of Parametriocnemus from China, P. stylatus and
P. lundbecki, based on males, while a record of P. lundbeckii was treated as dubious.
Based on recently collected material from China, two new species are described and
three additional species are recorded. A key to the males of the Chinese Parametrioc-
nemus is presented.

Materials and methods

The morphological nomenclature follows Szther (1980). The material examined was
mounted on slides in Canada balsam, following the procedure outlined by Sather
(1969). Measurements are given as ranges.

The types and other material is housed in the College of Life Sciences, Nankai
University, China (BDN).

Species descriptions

Parametriocnemus brundini Sinharay & Chaudhuri
http://species-id.net/wiki/Parametriocnemus_brundini

Parametriocnemus brundini Sinharay & Chaudhuri, 1979: 119.

Meterial examined. CHINA: Fujian Province, Daiyun Mountain, 25°41'0.38"N,
118°11'23"E, 1 male, 13.iv.2002, light trap, Z. Liu.

Remarks. The species can be separated from other members of the genus by having
a brown body; absence of band on mesonotum; setae on abdominal terga in transverse
rows; long anal point; and a triangular inferior volsella. According to Sinharay and
Chaudhuri (1979), the color of the India specimen is brown. The Chinese specimen is
lighter brown; other differences between specimens from China and India as in Table 1.

Distribution. In China the species is known from the Fujian Province in the Ori-
ental region only.

Parametriocnemus fortis sp. n.
http://zoobank.org/FAOESDF9-3AD6-430E-BB7A-2BCF02A97084
htep://species-id.net/wiki/Parametriocnemus_fortis

Figs 1-3

Material examined. Holotype male (BDN No.007), CHINA: Tibet, Shergmla Moun-
tain, Lulang, 29°56'36"N, 94°47'57"E, 29.ix.1997, light trap, T. Solhey & J. Skartveit.

Diagnostic characters. The male differs from other members of the genus by hav-
ing a long, strong anal point, twice as long as gonostylus, and a high HV.
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2

3

Figures 1-3. Parametriocnemus fortis sp. n., male. | wing 2 hypopygium(dorsal view) 3 hypopygium

(ventral view).

Table I. Difference between specimens from China and India of Parametriocnemus brundini Sinharay &

Chaudhuri, male.

P, brundini Sinharay & Chaudhuri

Chinese specimens(n=1)

India specimens (n=1)

AR 1.03 1.06

Color of thorax yellowish brown

Color of abdomen yellowish I-IV brown, rest dark brown
LR, 0.82 0.77

LR 0.62 0.44

3

Etymology. From Latin, adjective, fortis— meaning strong, referring to the long

and strong anal point.
Description. Male (n=1).
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Total length 3.03 mm. Wing length 2.08 mm. Total length / wing length 1.46.
Wing length / length of profemur 2.59.

Coloration. Head and wing light brown. Legs yellow. Thorax and abdomen
blackish brown.

Head. AR 0.57. Temproal setea 13, including 8 inner verticals, 2 outer verticals and 3
postobitals. Clypeus with 11 setae. Tentorium 185 pm long, 38 pm wide. Palpomeres lost.

Wing (Fig. 1). Anal lobe reduced. VR 1.06. Costal extension 75 pm long, ending
above to very slightly proximal to apex of M, . Brachiolum with 1 seta, C extension
with 5 non-marginal setae, Sc bare, R with 23 setae, R, with 16, R4+5with 37, RM with
1, M with 2, M, , with 64, M, , with 39, Cu with 20, Cu, with 28, Pcu with 30, and
An with 22 setae. Cell m proximal to RM with 9 setae, I, with 162, m, with 176,
m,  with 125, an with 2, and cu with 23 setae. Squama with 8 setae.

Thorax. Antepronotum with 1 setae. Dorsocentrals 20, acrostichals 3, prealars 6.
Scutellum with 7 setae.

Legs. Spur of fore tibia 43 pm long, spurs of mid tibia 20 um and 18 pm long, of
hind tibia 43 pm and 25 pm long. Width at apex of mid tibia 40 pm. Comb of 10
setae, shortest seta 30 pm long, longest seta 50 um long. Lengths (in pm) and propor-
tions of legs as in Table 2.

Hypopygium (Figs 2-3). Anal point strong, 143 um long, 88 pm wide at base. Ter-
gite IX including anal point with 5 setae. Laterosternite IX with 4 setae. Pallapodeme
43 pm long, trasverse sternapodeme 60 um long. Gonocoxite 163 um long, interifor
volsella triangular. Gonostylus 71 um long, megaseta 14 pm long. HR 2.31, HV 4.30.

Remarks. The species is similar to P. stylatus (Kieffer) in the structure of the hy-
popgium, but can be distinguished by having much stronger anal point.

Distribution. The specimen was collected in Tibet in Palaearctic China.

Parametriocnemus lundbeckii (Johannsen)
http://species-id.net/wiki/Parametriocnemus_lundbeckii

Metriocnemus lundbeckii Johannsen, 1905: 302.
Parametriocnemus lundbeckii (Johannsen); Sublette (1967: 5379); Sether (1969: 115).

Material examined. CHINA: Zhejiang Province, Tianmu Mountain, 30°18'44"N,
119°26'35"E, 7 males, 12.xi.1998, light trap, H. Zhou.

Remarks. The species differs from other members of the genus by having a triangular,
broad inferior volsella with bluntly rounded corner. The species is very similar to P. stylatus
(Kieffer), but differs in the shape of the inferior volsella, and the preapical projection of the
gonostylus is much smaller and pointed than that in P. lundbeckii (Brundin 1956). Ac-
cording to Szther (1969), the immature stages seem to be inseparable, and as P. szylatus is
known to be very variable (see Thienemann 1937) it might be a synonym of P. lunbdbeckii.

Distribution. The species has been recorded from the Oriental, Neotropical and
Nearctic Regions, and occurs in both of Oriental and Palaearctic China.
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Table 2. Lengths (in um) and proportions of legs segments of Parametriocnemus fortis sp. n., male (n = 1).

fe ti ta, ta, ta, ta,
P, 800 920 640 - - -
p, 820 810 420 185 137 93
ol 910 990 640 300 — -
ta LR BV SV BR
p, - 0.70 - - -
P, 80 0.52 4.16 - 3.22
P, - 0.65 - - -

Parametriocnemus ornaticornis (Kieffer)
htep://species-id.net/wiki/Parametriocnemus_ornaticornis

Metriocnumus ornaticornis Kieffer, 1917: 225.
Parametriocnemus ornaticornis (Kieffer); Freeman (1961: 660); Hazra et al. (2002: 45).

Meterial examined. CHINA: Fujian Province, Daiyun Mountain, 25°41'0.38"N,
118°11'23"E, 2 males, 13.ix.2002, light trap, Z. Liu. Yunnan Procince, Eryuan Coun-
ty, Meiyou River, 26°6'40"N, 99°57'3"E, 1 male, 24.v.1996, light trap, C. Zhou.
Henan Province, Luanchuan County, Lonyuwan National Forest Park, 33°46'41"N,
111°37'45"E, 1 male, 10.vii.1996, ]J. Li. Hunan Province, Yanling county, Taoyuan
Hole, 26°25'21"N, 113°40'9"E, 1 male, 16.vii.2004, light trap, C. Yan.

Remarks. The species can be separated from other members of the genus by hav-
ing a comparatively low AR (0.31-0.46), macrotrichiae forming streaks in the apical
half of the wing, squama with 4-5 setae, and anal point with bare apex and 3—4 setae
on each side. The species was described from Australia by Kieffer (1917) as a member
of Metriocnemus van der Wulp, and was transferred to Parametriocnemus Goetghebuer
by Freeman (1961). The specimens from China are in accordance with the original
description, but have a lower LR and AR than specimens from India. The differences
between specimens from China and India are listed in Table 3.

Distribution. The species has been recorded from Australia (Kieffer 1917) and
India (Hazra et al. 2002). It occurs in both Oriental and Palaearctic China.

Parametriocnemus scotti (Freeman)
http://species-id.net/wiki/Parametriocnemus_scotti

Metriocnemus scotti Freeman, 1953: 129.
Parametriocnemus scotti (Freeman); Lehmann (1979: 42).

Material examined. Ningxia Hui Autonomous Region, Liupan Mountain, 35°47'22"N,
106°17'36"E, 1 male, 9.viii.1987, light trap, X. Wang. Zhejiang Province, Taizhou City,
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Table 3. Difference between specimens from China and India of Parametriocnemus ornaticornis (Kieffer), male.

P, ornaticornis (Kieffer) Chinese specimens (n=5) India specimens (n=4)
AR 0.31-0.46 0.41-0.46
TL 1.44-2.42 2.25-2.52
TL/WL 1.04-1.75 1.77-1.88
LR, 0.69-0.83 0.81-0.82
LR, 0.49-0.55 0.55-0.56
LR, 0.58-0.63 0.60-0.63
sV, 2.03-2.74 3.08-3.14
NA 3.93-4.42 5.09-5.13
SV, 3.06-3.39 4.00-4.11
BR, 0.77-2.13 2.20-225
BR, 2.00-2.75 2.40-4.00
BR, 2.63-3.56 3.00-3.83

Xianju County, Shenxianju Mountain, 28°42'17"N, 120°36'38"E, 1 male, 14.iv.2011,
sweep net, X. Lin.

Remarks. The species can be separated from other members of the genus by hav-
ing a short anal point with bare, rounded apex; triangular inferior volsella, and clavate
antenna with numerous curved bristles apically. The species is similar to P. brundini
Sinharay et Chaudhuri in the structure of the hypopgium; it has a short anal point
with bare apex, while that in P. brundini is longer. The species was redescribed and
figured by Lehmann (1979, figs 124-125). However, no data for the legs was given;
lengths (in pm) and proportions of the legs of the Chinese specimens are therefore
given in Table 4.

Distrubution. The species has been recorded from Ethiopia (Abyssinia), Kenya,
Uganda and Zimbabwe (Rhodesia) in the Afrotropical Region (Lehmann 1979), and
it occurs in both Oriental and Palaearctic China.

Parametriocnemus stylatus (Kieffer)
http://species-id.net/wiki/Parametriocnemus_stylatus

Figs 4-6

Metriocnemus stylatus Kieffer, 1924: 97.
Parametriocnemus stylatus (Kiefter); Wang (2000: 638).

Meterial examined. CHINA: Fujian Province, Wuyi Mountain, 27°43'46"N,
118°1'52"E, 1 male, 24.iv.2002, light trap, W. Bu. Fujian Province, Wuyi Mountain,
27°43'46"N, 118°1'52"E, 1 female, 30.viii.1993, light trap, X. Wang. Fujian Prov-
ince, Shanghang Country, Buyun Mountain, Shiyankeng, 25°15'59"N, 116°51'50"E,
1 male, 6.v.1993, light trap, X. Wang. Beijing City, Huairong District, 40°19'15"N,
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Table 4. Lengths (in um) and proportions of legs segments of Chinese specimens of Parametriocnemus
scotti (Freeman), male (n=2).

fe

ti ta ta, ta, ta,

P, 610-680 690-700 500-560 215-300 194-218 138-141
P, 590-700 560-750 282-490 132-245 97-193 62-105
p, 660-720 720-740 430-480 194-248 150-178 88-105

ta, LR BV SV BR
P, 98-128 0.71-0.81 2.47-2.64 2.45-2.62 1.10-2.75
P, 58-93 0.50-0.65 3.06-3.50 2.96-4.08 2.20-3.0
P, 40-78 0.60-0.65 3.19-3.84 3.05-3.21 2.67-6.13

Figures 4-6. Parametriocnemus stylatus (Kieffer), intersex. 4 antenna, five segmented 5 antenna, six

segmented; 6 antenna, ten segmented.

116°37'59"E, 2 males, 15.x.1994, light trap, X. Wang. Henan Province, Luanchuan
County, Longyuwan National Forest Park, 33°46'41"N, 111°37'45"E, 1 male,
10.vii.1996, light trap, J. Li. Sichuan Province, Yaan City, Yajiang River, Sandaoqiao
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Town, 29°53'48"N, 103°10'19"E, 1 male, 9.vi.1996, light trap, X. Wang. Sichuang
Province, Yanan City, Yajiang County, 29°53'48"N, 103°10'19"E, 1 female, 14.vi.1996,
light trap, X. Wang. Shannxi Province, Zhouzhi County, Banfangzi Town, 34°9'47"N,
108°13'19"E, 1 male, 7.viii.1994, light trap. X. Wang. Zhejiang Province, Tianmu
Mountain, 30°18'44"N, 119°26'35"E, 2 males, 12.xi.1998, light trap. X. Wang. Yunnan
Province, Eryuan County, Niujie Town, Futian Village, Meigong Stream, 26°6'40"N,
99°57'3"E, 5 males, 24.v.1996, light trap, C. Zhou. Guizhou Province, Daozhen Coun-
ty, Dasha River, 26°38'19"N, 108°3'41"E, 3 larvae, 23.v.2004, leg, H. Tang,.

Remarks. The male differs from other members of the genus by having AR 0.79—
1.09, wing membrane with numerous setae, a rather slender gonostylus without projec-
tion, robust anal point, and gonocoxite with a broad, subrectangular inferior volsella.

According to Wang (2000), five females of this species were collected in the Yun-
nan Province. After re-examing the specimens, we found that all five specimens appar-
ently are intersexes. One of these intersexes has a 10 segmented antenna, two have a 6
and two a 5 segmented antenna. They are morphologically similar to males, but differ
from all species of Parametricnemus in structure of the male hypopygium and the fe-
male-like antenna, reduced number of setae on the antennal flagellum, and low anten-
nal ratio (Figs 4-6). None of the males from the other localities appear to be intersexes.

Distribution. The species has been recorded from the Palaearctic and Nearctic
Regions and occurs in both Oriental and Palaearctic China.

Parametriocnemus vittatus sp. n.
http://zoobank.org/01BC3723-E3F3-4C4F-8711-DA3897875EBC

http://species-id.net/wiki/Parametriocnemus_vittatus

Figs 7-11

Type material. Holotype male (BDN No.11836), CHINA: Sichuan Province, Shim-
ian County, Sala River, 29°13'40"N, 102°21'34"E, 16.vi.1996, sweep net, X. Wang.

Diagnostic characters. The male differs from other members of the genus by
having a low AR, and tergites II-III with brown vita, tergites IV-V with three brown
patches, and tergites VI-VII all brown. Ultimate flagellomere is expanded in the mid-
dle, tapering toward apex, with 4 long, curved sensilla chaetica subapically.

Etymology. From Latin, noun, vizza— meaning ribbon, referring to tergites II-VII
having brown vita.

Description. Male (n=1).

Total length 2.55 mm. Wing length 1.43 mm. Total length / wing length 1.58.
Wing length / length of profemur 2.30.

Coloration. Head, legs and antenna brown. Thorax light brown. Abdomen yellow-
ish, tergites II-IIT with brown vita, 2/3 the width of the tergite, tergites IV-V with
three brown patches on each tergite, and tergites VI —VII all brown (Fig. 7).

Head. AR 0.58. Ultimate flagellomere expand in the middle, tapering toward apex,
with 4 long, curved sensilla chaetica subapically (Fig. 8). Temporal setae 9, including



New species and records of Parametriocnemus Goetghebuer from China... 59

T
AP

A (RN
LU
\\‘L\&\%

11

Figures 7-11. Parametriocnemus vittaus sp. n., male 7 abdomen 8 antenna 9 wing 10 hypopygium
(dorsal view) I'l hypopygium(ventral view).

4 inner verticals, 4 outer verticals and 1 postobital. Clypenus with 13 setae. Tento-
rium 110 pm long, 10 um wide. Length of palpomeres (in um): 23, 30, 85, 105, 160.
Length ratio of palpomere 5/3 1.88.
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Table 5. Lengths (in pm) and proportions of legs segments of Parametriocnemus vittatus sp. n., male (n=1).

fe ti ta, ta, ta, ta,
. 620 670 540 264 194 132
b, 1660 610 300 136 97 78
b, 1690 750 410 180 154 90
ta, LR BV SV BR
P, 100 0.81 2.65 2.39 1.36
b, |75 0.49 407 423 1.80
p. |88 0.55 3.61 3.51 1.43

Wing (Fig. 9). Anal lobe reduced. VR 1.22. Costal extension 120 um long. Brachi-
olum with 1 seta, R with 20, R, with 9, R, with about 300, M without setae, M, ,
with 17 setae. Most of the wing membrane densely covered with setae; cell r, ; with
141 setae, m, with 13 setae. Squama with 8 seta.

Thorax. Antepronotum with 1 setae. Dorsocentrals 10, acrostichals 13, prealars
not visible. Scutellum with 8 setae.

Legs. Spur of fore tibia 33 um long, spurs of mid tibiae 23 pm and 20 pm long, of
hind tibia 50 um and 18 pum long. Width at apex of fore tibia 35 pum, of mid tibia 40
pm, of hind tibia 50 pm. Comb of 10 setae, shortest seta 28 pm long, longest seta 60
pm long. Lengths (in pm) and proportions of legs as in Table 5.

Hypopygium (Figs 10-11). Tergite IX including anal point with 5 setae. Lateroster-
nite IX with 6 setae. Anal point 38 um long, 33 pm wide. Gonocoxite 208 pm long, infe-
rior volsella triangular. Gonostylus 75 pm long, megaseta 13 um long. HR 2.77, HV 3.4.

Remaks. The new species is similar to P. szylatus in the structure of the hypopyi-
um, while the body color is close to P. scorti. However, both P. stylatus and P. scotti lack
brown vita on tergites I[I-VII.

Distribution. The species was collected in Sichuan Province in Oriental China.

Key to adult males of Parametriocnemus in China

1 Ultimate flagellomere with 3—4 long, curved sensilla chaetica subapically ...2
- Ultimate flagellomere without long, curved sensilla chaetica subapically,
sometimes with numerous short curved bristles .........cccceevvvveviiviiiiiiicienne. 3
2 AR 0.31-0.46; ultimate flagellomere short, not expended in the middle; ter-
gites II-VII without brown vita or patches; inferior volsella broadly round-
<3 OO P. ornaticornis (Kieffer)
- AR 0.58; ultimate flagellomere long, expended in the middle, tapering to-
wards apex; tergites [I-VII with brown vita or patches; inferior volsella tran-
gular ..o P. vittatus sp. n.
3 Inferior volsella broadly rounded; entire wing membrane densely clothed
WATRL SETAC ..t ieeie ettt ettt ettt e et e et e st e e aeeeereeeeteeenaeeeteeenree e 4
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- Inferior volsella triangular; basal half of wing membrane bare or at most with
scattered setae in anal Cell........cocviiviiiiiiiiiiiiiicce e 5
4 Gonostylus with broad, transparent, preapical crista dorsalis.........cccoeeeneee.
.......................................................................... P. lundbeckii (Johannsen)
Gonostylus without transparent, preapical crista dorsalis . P. stylatus (Kieffer)
5 Anal point 80-143 pm long, extending well below posterior margin of ter-
gite IX; squama with 8 setae; AR< 0.6 or > 1.0; antenna without numerous
CUIVEd DIISTIES ..o 6
- Anal point short, 25-40 pum long, not extending below posterior margin of
tergite IX; squama with 2-5 setae; AR 0.77-0.88; antenna with numerous
curved Dristles.....o.viiiviiiiiiiicec e P. scotti (Freeman)
6 AR 0.57; anal point 143 um long, without setae; setae on terga not arranged
in rows; acrostichichals in single, irregular rows; HV 4.3 ....... P. fortis sp. n.
- AR 1.03, anal point 80 pm long, with setae; setae on terga arranged in trans-
verse rows; acrostichichals in two irregular rows; HV 3.12......cocciiiine,
........................................................... P. brundini Sinharay et Chaudhuri
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Abstract

The southeast Asian scarab beetle genus Peltonotus Burmeister (Scarabaeidae, Dynastinae, Cyclocephalini)
is reviewed. New country records for Peltonotus morio Burmeister (Myanmar and Vietnam), P nasutus
Arrow (southern China and Cambodia), and 2 favonius Jameson and Wada (Myanmar) are reported,
including a new record in the Palearctic/Sino-Japanese biogeographic region. The first female specimen
of P, favonius is described. Biological associations with aroid inflorescences are reviewed, and human con-
sumption of Peltonotus beetles is reported. A key to all species, paralectotype designations for P nasutus,
diagnoses, and distributions using dynamic mapping tools are included.

Keywords

Edible insects, Palearctic region, Sino-Japanese region, Araceae, dynamic mapping

Introduction

The scarab beetle genus Peltonorus Burmeister (Scarabaeidae, Dynastinae) includes
25 species that are distributed in forest habitats in Southeast Asia and that are
associated with aroid inflorescences (Araceae) (Jameson and Wada 2004). Adult
beetles use inflorescences as sites for mating and feeding, and they serve as pol-

Copyright M.L. Jameson,A. Drumont. This is an open access article distributed under the terms of the Creative Commons Attribution License 3.0
(CC-BY), which permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited.
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linators (Moore and Jameson in press, Maia et al. 2012). Species in the genus are
intimately tied to host aroids and their forest habitats, and we predict that many
species await discovery. Members of the genus form a natural group based on a
unique, articulated maxillary tooth. The first monograph for the genus (Jameson
and Wada 2004) included 19 species; since this time, six additional species have
been described (Jameson and Wada 2009, Jameson and Jakl 2010), a 30% increase
in species diversity.

Identification of species in the genus Peltonotus is hampered by sexual dimor-
phism that makes association of conspecific sexes difficult, absence of male or female
specimens for some species, rarity of some species (perhaps due to brief activity pat-
terns and host plant phenology), and color variability within species. For this reason,
we amalgamate existing keys into one identification guide for males and females and
provide diagnoses.

Species of Peltonotus are associated with aroid inflorescences (Araceae) (Jameson
and Wada 2004). However, in comparison to the abundant research on aroid and scar-
ab beetle interactions in the New World tropics (e.g., Gibernau et al. 2010; Maia et al.
2012; Young 1988), little research is being conducted on Peltonotus and aroids in the
Old World. Peltonotus malayensis Arrow is associated with inflorescences of the climb-
ing aroid, Epipremnum falcifolium Engl. (Araceae) (Jameson and Wada 2004). Male
and female beetles (as well as many small beetles and arthropods) have been reported
around the base of the spathe where adult P malayensis were observed mating and
feeding. Inflorescences of the cultivated aroid, Amorphophallus paconiifolius (Dennst.)
Nicolson (Araceae), attract aggregations of Peltonotus nasutus Arrow (Grimm 2009).
This plant (also called the elephant foot yam or corpse plant) grows on the forest floor
in dappled shade or in the open sun in secondary forest or highly disturbed areas. The
large flower (up to 40 cm) smells like a rotting dead animal and deceptively attracts
insects that may serve as pollinators (Schiestl and Détter] 2012) including the carrion
scarabs Phacochrous dissimilis Arrow, Ph. emarginatus Laporte, and Ph. intermedius Pic
(all Scarabacoidea, Hybosoridae), and the aroid scarab P nasutus (Grimm 2009). Addi-
tional research on aroids and Peltonotus species is needed in order to clarify plant-insect
interactions including evolution, ecology, and pollination.

In addition to being associated with aroid inflorescences, adults are attracted to
lights at night, and some have been collected in malaise traps. Adults may have short
seasonal activity patterns. Some adults have been recorded for only two nights dur-
ing season-long, intensive collecting efforts. Larvae are not known for any species in
the genus.

Survey efforts and collecting in Southeast Asia have provided new distributional
data for species in the genus, thus yielding a clearer understanding of distribution pat-
terns. Herein, we report new distributional data for three species of Peltonorus. Because
identification of species requires use of three publications (Jameson and Wada 2004,
Jameson and Wada 2009, Jameson and Jakl 2010), we provide a comprehensive key to
all species in the genus, short diagnoses, new paralectotype designations for 2 nasutus,
and maps with associated files for dynamic mapping capabilities.



Avroid scarabs in the genus Peltonotus Burmeister (Coleoptera, Scarabaceidae, Dynastinae)... 65

Material and methods

Characters and specimens were examined using a dissecting microscope (6—48x magni-
fication) and fiber-optic illumination. Digital images of specimens and structures were
captured using the Leica Application Suite V3.8. Images were edited in Adobe Pho-
toshop CS2 (background removed, contrast manipulated). In the absence of images
for some specimens, illustrations are used. Specimen localities that were not recorded
in latitude and longitude on original labels were translated using GoogleEarth (www.
google.com/earth/index.html) or by using the Global Gazetteer Version 2.2 (www.fall-
ingrain.com/world/). It should be noted that older localities have a wide margin of er-
ror, and their lack of precision is not conducive to ecological or niche modeling. Maps
were generated by entering these data into Microsoft Excel 2008 and uploaded to
EarthPoint (www.earthpoint.us/Excel-ToKml.aspx) and GoogleEarth (Appendix 1).
These mapping tools allow for interactive mapping and addition of data by subsequent
users. Locality information in species treatments is recorded with the country in bold
letters, followed by the state/province/district, and the specific locality in parentheses.

This work unifies some character state definitions (e.g., form of labrum, male
protibial teeth, female elytral epipleural pillow) previously used for identification of
Peltonotus species. Species are characterized by combinations of characters including
the form of the labrum (weakly sinuate, bi-emarginate/broadly emarginated, or deeply
bilobed) (Figs 20-24), mentum apex and second labial palpomere (compared with
palpomere 1) (Figs 25-35), mala of maxilla with or without thickened and strongly
flattened setae (“lamellate setal brush”) (Figs 36—44), stipes of maxilla with or without
curly setae (Figs 36-44), male protibia tri- or bidentate (Figs 45-49), form of male
protarsomeres (Figs 50-54), form of the male parameres (Figs 55-72), and form of
the female epipleuron in ventral view in relation to the position of the metacoxa (Figs
73-91). Expansions of the female elytral epipleuron may have an inflated area (or pil-
low) in dorsal view (Moore 2012). Setae are important for species diagnosis and are
defined as minute if they are less than 0.2 mm, short if between 0.2-0.5 mm, moder-
ately long if between 0.5-1.0 mm, and long if between 1.0-2.0 mm (as measured with
an ocular micrometer). Punctures may lack setae, possess one seta (unisetigerous), or
possess multiple setae (multisetigerous). Male parameres are highly asymmetrical, and
we elected to illustrate the lateral view that best assists in identification.

We follow the phylogenetic species concept (Wheeler and Platnick 2000) that
states that “A species is the smallest aggregation of (sexual) populations or (asexual) lin-
eages diagnosable by a unique combination of character states.” Specimens examined
for this research are deposited in the following institutions and private collections: the
Institut Royal des Sciences Naturelle de Belgique (IRSNB), the Alain Drumont Col-
lection, Brussels, Belgium; the Masayuki Fujioka Collection, Tokyo, Japan (FUJI); the
Museum National d’'Histoire Naturelle, Paris, France (MNHN); Andreas Reichenbach
Collection, Leipzig, Germany (AREC); the Mary Liz Jameson collection, Wichita,
Kansas (ML]C); the Shinji Nagia Collection (Nagano, Japan); and The Natural His-
tory Museum, London, England (BMNH).
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New distributional records, human consumption, and paralectotype designations
for Peltonotus nasutus

Peltonotus nasutus (Figs 14—15) is the most distinctive species within the genus Pelrono-
tus due to its large body size (-20 mm), tubercle at the apex of the clypeus in the male
(Fig. 23), and greatly enlarged protibial claw in the male (Fig. 52).

Large aggregations of adults (over 100) have been found in association with the
large, fetid-smelling aroids in the genus Amorphophallus (Grimm 2009; label data at
BMNH). In Thailand, the stench of flowering A. paeoniifolius attracts a profusion of
P nasutus individuals that serve to pollinate the inflorescence. Seventy eight specimens
were recorded in one flower, and these were collected, fried with fish sauce and salt, and
then consumed by the Karen-speaking tribe in the Tak province in northern Thailand
(Danell 2010). Thai people consume more insects per capita than other people and cul-
tures (Chen et al. 1998), and this beetle species is a new record for human consumption.

The species is distributed in Myanmar, Thailand, Laos, and Vietnam (Jameson
and Wada 2004; Li et al. 2012) (Fig. 92). Adults inhabit deciduous dipterocarp forests
between 100-800 m elevation and have been collected at mercury vapor light traps.
Examination of additional specimens provided new country records for 2 nasutus in
Cambodia and China. This species was not previously recorded as occurring in the Palae-
arctic region (as defined by Lobl and Smetana 2003). These records demonstrate that the
species occurs in the Guangxi and Guizhou provinces of southern portion of China in
what is considered the Palacarctic biogeographic region (L6bl and Smetana 2003) or the
Sino-Japanese biogeographic region (Holt et al. 2013). New Country Record: CHINA
(6 males, 2 females deposited in Drumont Collection; AREC): Guangxi Zhuang Au-
tonomous Region (Guangxi), Guizhou (Weining, Mt. Ping-Qing-Liang-Zi), Yunnan
(Jinggu, Mt. Longtanshan; Menglian, Mt. Daheishan). Specimens were collected from
May to July: May (1), June (3), July (4). New Country Record: CAMBODIA (9 males,
12 females deposited at IRSNB): Pursat (Phnom Samkos Wildlife Sanctuary), Ratanakiri
(Phumi Kalai Thum), Pailin (Pailin). Specimens were collected from April to June and
November: April (3), May (2), June (3), November (13). The new country record in
Weining, China extends the known range of the species over 600 km north.

During the course of our research, we discovered two unrecorded paralectotype
specimens. The male lectotype (at BMNH) and eight paralectotypes (6 at BMNH, 2 at
MNHN) were previously designated (Jameson and Wada 2004). Two additional para-
lectotypes (1 male, 1 female) were found at IRSNB. The paralectotype male at IRSNB
is labeled: a) “Cochinchina” (handwritten), b) “Collection E. Candeze” (type set with
scribed, black box), ¢) “Type” (type set, red ink, with scribed, black box), d) “Peltono-
tus nasutus, Arrow co-type” (handwritten), e) “Peltonotus nasutus Type Arrow det
Arrow 1908” (handwritten and type set), f) our paralectotype label. The paralectotype
female at IRSNB is labeled: a) “Cochinch” (handwritten), b) “Collection E. Candéze”
(type set with scribed, black box), ¢) “Type” (type set, red ink, with scribed, black box),
d) “Peltonotus nasutus Type Arrow det Arrow 1908” (handwritten and type set), e) our
paralectotype label.
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New distributional records and description of first female specimen for Peltonotus
JSavonius

Peltonotus favonius Jameson and Wada (Fig. 4) was previously known based only on
one male specimen from Vietnam (Jameson and Wada 2009). This species is most
similar to P pruinosus, a species for which only the female holotype is known. The
discovery of additional male specimens and the first female specimens facilitates
identification of the species, expands the characteristics of the species, and broad-
ens our understanding of the distribution of the species. New Country Record
(2 male and 2 female specimens deposited in MLJC): MYANMAR, Mt. Nweezin,
~750m, 10 km NNE of Puta-o, North Kachin, June 16-21, 1998. The new record
extends the known range of the species over 2000 km from Vietnam to Myanmar.
Specimens were provided by Shinji Nagai. Male specimens from Myanmar (n=2)
possess black and reddish-brown elytra (the holotype specimen from Vietnam pos-
sessed black elytra). Female specimens (n=2) differ from the male specimens in the
following respects: Color: Head, pronotum, scutellum, propygidium, pygidium,
and venter shining black; elytra black or dark reddish-brown with iridescent bloom.
Elytron: Epipleuron in ventral view (Fig. 75) broadly expanded from base to apex
of metacoxa, weakly convex, not incised at apex, with sparse, setose punctures, setae
reddish, moderately long; in dorsal view expansion not developed (lacking dorsal
pillow), instead with concave groove adjacent to epipleuron. Propygidium: Surface
moderately densely punctate; punctures simple and ocellate, mixed, not setigerous.
Pygidium: Surface moderately densely punctate; punctures simple and ocellate, not
setigerous. Legs: Protibia tridentate. Proclaws of female 3/4 length of protarsomere
5, claw angled ventrally.

New distributional records for Peltonotus morio

Peltonotus morio Burmeister (Fig. 12) is the type species for the genus Peltonotus and is
one of the most wide-spread species in the genus (Fig. 92). It is distinguished from its
close congener, P nasutus Arrow (Figs 14—15), by its incomplete pronotal basal bead
(complete in P nasutus), form of the male parameres (Figs 65-66), lack of a small tu-
bercle at the apex of the clypeus in the male (Fig. 24) (present in P nasutus [Fig. 23]),
and form of the epipleuron in females (Figs 80 versus 82).

The species is found in northeastern India, Nepal, Bhutan, and Thailand (Jame-
son and Wada 2004). It can be collected at lights (Dhoj et al. 2009). Within the
Palearctic region (Lobl and Smetana 2003) or Sino-Japanese region (Holt et al.
2013), it is the only recorded species of Cyclocephalini (Dynastinae), and it was
recorded from Bhutan, Nepal, and Sikkim (Krell 2006). Examination of additional
specimens provided new country records for 2 morio in Myanmar and Vietnam.
New Country Record: MYANMAR (2 specimens deposited in FUJI): Tanintharyi
(near Tenasserim), May-1992, 1 male; Mt. Dawna, May-1992, 763 m elevation, 1
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female. New Country Record: VIETNAM (1 specimen deposited in IRSNB): Lao
Cai Province, June 10, 1917, 1 male. Despite the antiquity of the specimen (nearly
100 years old), the new record in Vietnam extends the known range of the species
over 600 km from northern Thailand to northern Vietnam. Based on these distribu-
tional data, P morio and P nasutus may be narrowly sympatric in southern Myanmar

and Thailand.

Key to Male Peltonotus Species

Males: Protibial claws with one claw enlarged and expanded; elytral epipleuron not
developed in ventral view. Males of P kyojinus, P nethis, P pruinosus, P suehirogarus,
mushiyaus, and P, tigerus are not known.

1 Apical half of mentum acute, triangular (e.g., Figs 25, 34-35) .......ccccceueuee. 2
- Apical half of mentum rounded (Figs 26-29, 31-33) or quadrate (Fig. 30) 4
2 Punctures of frons and clypeus unisetigerous; parameres as in Fig. 71 ............

..................................................................... P, talangensis Jameson & Jakl
- Punctures of frons and clypeus multisetigerous (at least laterally); parameres
not as in Fig. 71 ..o 3
3 Smaller protarsal claw deeply arcuate (Fig. 54); parameres as in Fig. 59 ........
............................................................... P, deltamentum Jameson & Wada
- Smaller protarsal claw simply arched; parameres as in Fig. 70 .......cccccco.e..

.......................................................................... P. sisyrus Jameson & Wada
4 Apex of labrum weakly sinuate (Figs 23—24) .......cccccovvivnieciiiiniccccne 5
Apex of labrum bi-emarginate (Figs 21-22) to deeply bilobed (Fig. 20)......6
5 Protibia tridentate with well-developed basal tooth (e.g., Fig. 46); apex of

clypeus at middle with tubercle (Fig. 23); parameres as in Fig. 66.................
.......................................................................................... P. nasutus Arrow
- Protibia tridentate with weakly developed basal tooth (e.g., Fig. 49); apex of cl-
ypeus lacking tubercle (Fig. 24); parameres as in Fig. 65..... P morio Burmeister

6 Labrum with apex deeply bilobed (e.g., Fig. 20) ....c.ccccevvvruniiiiinniicnnen. 7
- Labrum with apex bi-emarginate (Figs 21-22).......cccccouvnnieicinnienennen. 10
7 Mala of maxilla with setae thick and strongly flattened (with well developed
lamellate setal brush); Borneo, Malaysia, and Sumatra; parameres not as in
Fig. 03 oo 8

- Mala of maxilla with setae not thick and strongly flattened (lacking well de-
veloped lamellate setal brush) (Fig. 40); South Vietnam; parameres as in Fig.
03 e P. karubei Muramoto
8 Punctures of frons lacking setae; parameres as in Fig. 57 .....ccoeeiinnnnnnee
........................................................................ P, brunnipennis Benderitter
- Punctures of frons with dense, velutinous and/or moderately long setae; para-
meres Not as in Fig. 57 ... 9
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Protarsus with larger claw gracile, subequal at middle and base; maxillary
stipes with setae curly at apex (e.g., Fig. 41); Sarawak .......ccccocovvviiiininnnne,
................................................................ P, gracilipodus Jameson & Wada
Protarsus with larger claw robust, much wider at middle than at base; maxil-
lary stipes with setae straight, not curly at apex; Malaysia (Cameron High-

lands) ...c.ooeeieiniinie P, podocrassus Jameson & Wada
Labial palpomere 2 greatly enlarged and dorsoventrally flattened, 2—3 times
wider than apical palpomere 1 (Fig. 28) .......ccceiivinniiiiiiiiccciies 11
Labial palpomere 2 not greatly enlarged and flattened, less than 1.5 times
wider than apical palpomere 1 (Fig. 33) ....cccciiinniiiiiiiicccces 13
Maxillary stipes with setae curly at apex (e.g., Fig. 36); parameres not as in
FIG. 68 crvvvvveeeeeeeeeeeseeeeeeeeeeeeeeeeeecoeseoeeessseeseeeeeeee e 12
Maxillary stipes with setae straight, not curly at apex; parameres as in Fig.
B8 e P, silvanus Jameson & Wada

Elytral color reddish, lighter in color than pronotum and scutellum; punc-
tures of pygidium multisetigerous, setac minute and moderate in length;
parameres as in Fig. 64.........cccccooovviiiiiiiiiiniiiis P malayensis Arrow
Elytral color castaneous, similar in color to pronotum and scutellum (Fig. 1);
punctures of pygidium unisetigerous, setac moderate in length; parameres as

in Fig. 56 ..o P. animus Jameson & Wada
Protibia tridentate, basal tooth well developed or weakly developed (Figs 46,
48, 49) ot 14
Protibia bidentate (Fig. 47, 51) ...ccciviiiiiiiiiiiiiiiiiiiiiiccccc 15

Protibia with basal tooth well developed (Figs 46, 48), external margin with-
out velutinous setae from middle to near base; parameres as in Fig. 61 .........
....................................................................... P, fujiokai Jameson & Wada
Protibia externally with basal tooth weakly developed (Fig. 49), external mar-
gin with velutinous setae from middle to near base; parameres as in Fig. 67..
............................................................... P, rubripennis Miyake & Yamaya
Elytra reddish with castaneous vittae (Figs 18—19); parameres as in Fig. 72...
.......................................................................................... P, vittatus Arrow
Elytra lacking vittae, entirely reddish, castaneous, or black; parameres not as

T T 16
Pronotal basal bead lacking, terminating at basolateral angle; length less than
15.0 mm; parameres as in Fig. 60 .................. P favonius Jameson & Wada

Pronotal basal bead present, extending beyond basolateral angle (obscured
anterior to scutellum); length greater than 17.0 mm; parameres not as in Fig.
00 e 17
Protarsomere 5 with well-developed internoapical protrusion (Fig. 50), lack-
ing weak medial protrusion; region surrounding Mt. Bawang, Kalimantan...
............................................................. P, adelphosimilis Jameson & Wada
Protarsomere 5 lacking internoapical protrusion; weak protrusion at middle

(Fig. 53); Sabah ......ccoooviiiiiiiiiiiiecceece P, similis Arrow
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Key to Female Peltonotus Species

Females: Protibial claws similar in size and shape; elytral epipleuron developed or sim-
ple in ventral view. Females of P deltamentum, P karubei, and P animus are not known.
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Apical half of mentum acute, triangular (Figs 25, 34-35) ....c.ccoovvvverereunnnne. 2
Apical half of mentum rounded (Figs 26-29, 31-33) or quadrate (Fig. 30) 3
Punctures of frons and clypeus multisetigerous .. sisyrus Jameson & Wada
Punctures of frons and clypeus unisetigerous P. talangensis Jameson & Jakl
Apex of labrum weakly sinuate (Figs 23—24) .......cccccoevivnieciniinnicccne 4
Apex of labrum bi-emarginate (Figs 21-22) to deeply bilobed (Fig. 20)......5
Apex of clypeus with weak, medial tubercle; lateral pillow of elytron (dorsal
view) elongate-oval, extending more than half length of epipleuron; epipleu-
ron as in Fig. 82 ... P. nasutus Arrow
Apex of clypeus lacking weak tubercle; lateral pillow of elytron (dorsal view)
narrower at apex and broader at base, extending less than half length of epi-

pleuron; epipleuron as in Fig. 80 ........cccoceiiiiiiiininnnne P. morio Burmeister
Elytra with castaneous vittae or maculae (e.g., Figs 13, 18-19) ........c.c........ 6
Elytra lacking vittae, entirely castaneous, reddish, or black.................c...... 7

Elytral epipleuron in ventral view simple, lacking apical incision (Fig. 81)....
................................................................... P. mushiyaus Jameson & Wada
Elytral epipleuron in ventral view incised at apex (Fig. 91). P, vittatus Arrow

Labrum with apex deeply bilobed (e.g., Fig. 20) ......ccccevvnvneiiiiniricnnen. 8
Labrum with apex bi-emarginate (e.g., Figs 21-22) .....cocoereiininrnncnenee. 13
Elytral epipleuron in ventral view simple, not emarginated (Fig. 83)...............
............................................................................. P, nethis Jameson & Wada
Elytral epipleuron in ventral view emarginated (e.g., Fig. 73).....cccccevnnee. 9
Maxillary stipes with setae curly at apex (e.g., Fig. 41) ..ccooeveiiviniiinennen. 10
Maxillary stipes with setae straight, not curly at apex.........ccccceevvvveriencnenen. 11

Epipleural emargination with well-developed tooth in ventral view (Fig. 73) ....
............................................................................ P, brunnipennis Benderitter
Epipleural emargination with moderately developed tooth in ventral view

(Fig. 77) e, P, gracilipodus Jameson & Wada
Elytra entirely reddish (Fig. 17)....cccccovvvveueuennne. P. tigerus Jameson & Wada
Elytra entirely black ........ccooooiiiiiicc e 12

Lateral pillow of elytron (dorsal view) well-developed, extending medially at
least % elytral width, visible in ventral view (Fig. 88).......cccccoeviviiiininnn.
................................................................ P suebirogarus Jameson & Wada
Lateral pillow of elytron (dorsal view) moderately developed, extending me-
dially about 1/8 elytral width, not visible in ventral view (Fig. 77) ................
................................................................. P, podocrassus Jameson & Wada
Elytral epipleuron in ventral view broad, nearly parallel from base to near
metacoxa, lacking emargination (Fig. 75, 84).......ccccccevivvneeiinninecnenn. 14
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- Elytral epipleuron in ventral view narrowing from base to near metacoxa (not
parallel-sided), with or without emargination (e.g., Figs 76, 78-79) ......... 15
14 Elytral epipleuron in ventral view with sparse, reddish, moderately long
SELAC cueeuriuieieite ettt P, favonius Jameson & Wada
- Elytral epipleuron in ventral view without setae............. P. pruinosus Arrow
15 Labial palpomere 2 greatly enlarged and dorsoventrally flattened, 2-3 times
wider than palpomere 1 (e.g., Fig. 28) ..ccoovvviiiiiiiiiiiiiiiccccees 16
- Labial palpomere 2 not greatly enlarged and flattened, at most 1.5 times wid-
er than palpomere 1 (e.g., Fig. 33) ..ccooviiiiiiiiiiiiiicccccce, 17
16 Maxillary stipes with setae curly at apex (Fig. 41); lateral pillow of elytron
(dorsal view) well-developed, visible in ventral view (Fig. 79) ......ccccccevuinnins
..................................................................................... P malayensis Arrow
- Maxillary stipes with setae straight, not curly at apex; lateral pillow of elytron
(dorsal view) moderately developed, not visible in ventral view (Fig. 77) ......
....................................................................... P, silvanus Jameson & Wada
17 Body length more than 20 mm; epipleuron in ventral view simple, not emar-
ginate (Fig. 78) ...cccoiiiiiiiiic P kyojinus Jameson & Wada
- Body length less than 20 mm; epipleuron in ventral view simple or emargin-
ate (Figs 74, 76, 85—80) ....ccceiiiiuiiiiiiiiiiiiiiciicccc 18
18 Elytral epipleuron emarginate in ventral view (Fig. 86) ........ccccooeiiininnns 19
- Elytral epipleuron simple in ventral view (Figs 76, 85)......ccccccovviiininnns 21
19 Elytral epipleuron in ventral view with round emargination (Figs 74, 86); not
occurring in Mt. Bawang, Kalimantan region of Borneo...........cccceueeeee. 20
- Elytral epipleuron in ventral view with elongate-oval emargination; Mt.
Bawang, Kalimantan region of Borneo.... P adelphosimilis Jameson & Wada

20 Punctures of frons and clypeus mulitsetigerous, setae minute and/or short;
elytral epipleuron as in Fig. 86; Borneo..........ccccccvvviiiininnns P, similis Arrow
- Punctures of frons and clypeus unisetigerous, setae minute; elytral epipleuron
as in Fig. 74; Sumatra .......ccccoeeciiinnnnccnnn. P cybele Jameson & Wada
21 Elytral epipleuron in ventral view terminating near metacoxa (Fig. 85).........

............................................................... P, rubripennis Miyake & Yamaya
- Elytral epipleuron in ventral view extending posterior of metacoxa, terminat-

ing near sternite 3 (Fig. 76)........ccccoovrnnnnnne. P, fujiokai Jameson & Wada

Peltonotus species diagnoses

Peltonotus adelphosimilis Jameson & Wada, 2004
htep://species-id.net/wiki/Peltonotus_adelphosimilis

Figs 50, 55

Diagnosis (male and female). Length 20.3-18.9 mm, color overall black or castaneous,
elytra black or castaneous with or without iridescent bloom, head with some multisetiger-
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ous punctures, labrum bi-emarginate, mentum rounded in apical half, labial palpomere

2 not enlarged or obviously dorsoventrally flattened, mala lacking lamellate setal brush,

maxillary stipes without setae curled at apices, male protibia bidentate, protarsomere 5

of male with internoapical protuberance (Fig. 50), form of parameres (Fig. 55), female

epipleuron incised and with rounded emargination (similar to P similis, Fig. 86).
Distribution. Indonesia, Borneo Island (Kalimantan).

Peltonotus animus Jameson & Wada, 2009
htep://species-id.net/wiki/Peltonotus_animus

Figs 1, 36, 45, 56

Diagnosis (male only). Length ~16.5 mm, color overall castaneous, elytra castane-
ous with weak iridescent bloom (Fig. 1), frons with some multisetigerous punctures,
labrum bi-emarginate, mentum rounded in apical half, labial palpomere 2 enlarged
and dorsoventrally flattened, mala with dense lamellate setal brush (Fig. 36), maxillary
stipes with some setae curled at apices (Fig. 36), male protibia tridentate with basal
tooth obsolete (Fig. 45), and male parameres (Fig. 56).

Distribution. Indonesia, Sumatra Island.

Peltonotus brunnipennis Benderitter, 1934
http://species-id.net/wiki/Peltonotus_brunnipennis

Figs 57, 73

Diagnosis (male and female). Length 14.5-16.9 mm, color overall castaneous, elytra
reddish-orange or black with iridescent bloom, head punctate and lacking setae, la-
brum deeply bi-lobed, mentum rounded in apical half, labial palpomere 2 enlarged
and obviously dorsoventrally flattened, mala with lamellate setal brush, maxillary stipes
with some setae curled at apices, male protibia tridentate, form of parameres (Fig. 57),
female epipleuron incised and with oval emargination (Fig. 73).

Distribution. Malaysia, Borneo Island (Sabah and Sarawak).

Peltonotus cybele Jameson & Wada, 2009
http://species-id.net/wiki/Peltonotus_cybele

Figs 2-3, 37, 46, 58, 74

Diagnosis (male and female). Length 14.5-16.5 mm, color overall castaneous, elytra
castaneous suffused with dark red or reddish-brown and iridescent bloom (Figs 2-3),
head with some unisetigerous punctures, labrum bi-emarginate, mentum rounded in
apical half; labial palpomere 2 not enlarged or obviously dorsoventrally flattened, mala
lacking lamellate setal brush (Fig. 37), maxillary stipes without setae curled at apices
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1 Peltonotus animus, 2 Peltonotus cybele, 3 Peltonotus cybele, 4 Peltonotus favonius,
male male female male

5 Peltonotus fujiokai, 6 Peltonotus fujiokai, 7 Peltonotus fujiokai, 8 Peltonotus fujiokai,
male male male female

3 y \
9 Peltonotus karubei, 10 Peltonotus malayensis, 11 Peltonotus malayensis, 12 Peltonotus morio,
male male female male

Figures 1-12. Peltonotus species dorsal habitus. | P animus, male 2-3 P cybele, male and female (respec-
tively) 4 P favonius, male 5=7 P, fujiokai, males (showing variation) 8 P fujiokai, female 9 P karubei, male
1011 P malayensis, male and female (respectively) 12 2 morio, male.
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(Fig. 37), male protibia tridentate (Fig. 46), form of parameres (Fig. 58), female epi-
pleuron incised and with rounded emargination (Fig. 74).
Distribution. Indonesia, Sumatra Island.

Peltonotus deltamentum Jameson & Wada, 2004
htep://species-id.net/wiki/Peltonotus_deltamentum

Figs 25, 38, 54, 59

Diagnosis (male only). Length ~16.6 mm, color overall castaneous, elytra castaneous

with weak iridescent bloom, head with some multisetigerous punctures, labrum bi-emar-

ginate, mentum triangular in apical half (Fig. 25), labial palpomere 2 enlarged and dors-

oventrally flattened, mala with dense lamellate setal brush (Fig. 38), maxillary stipes with

setae curled at apices (Fig. 38), male protibia tridentate with basal tooth weakly developed,

male proclaw strongly arcuate in ventral view (Fig. 54), form of parameres (Fig. 59).
Distribution. Indonesia, Borneo Island (Kalimantan).

Peltonotus favonius Jameson & Wada, 2009
http://species-id.net/wiki/Peltonotus_favonius

Figs 4, 39, 51, 60, 75

Diagnosis (male and female). Length -14.6 mm, color overall black, elytra black or
dark reddish brown with iridescent bloom (Fig. 4), head with simple punctures (lack-
ing setae), labrum bi-emarginate, mentum rounded in apical half, labial palpomere 2
not enlarged or obviously dorsoventrally flattened, mala lacking lamellate setal brush
(Fig. 39), maxillary stipes without setae curled at apices (Fig. 39), male protibia bi-
dentate (Fig. 51), form of parameres (Fig. 60), female epipleuron broadly expanded,
weakly convex, extending from base to metacoxa, lacking incised apex (Fig. 75).

Distribution. Vietnam and Myanmar.

Remarks. This species is most similar to P pruinosus, a species for which only the
female holotype is known. Previously, this species was only known from the male holo-
type specimen from Vietnam.

Peltonotus fujiokai Jameson & Wada, 2004
http://species-id.net/wiki/Peltonotus_fujiokai

Figs 5-8, 61, 76

Diagnosis (male and female). Length 14.1-14.6 mm, color overall castaneous, elytra
reddish-brown with castaneous vittae, reddish-brown, or black with iridescent bloom
(Figs 5-8), head with some unisetigerous punctures, labrum bi-emarginate, mentum
rounded in apical half, labial palpomere 2 not enlarged and not dorsoventrally flat-
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tened, mala without dense lamellate setal brush, maxillary stipes without setae curled
at apices, male protibia tridentate, form of parameres (Fig. 61), female epipleuron
simple, not incised and lacking emargination (Fig. 76).

Distribution. Indonesia, Borneo Island (Kalimantan); Malaysia, Borneo Island

(Sabah).

Peltonotus gracilipodus Jameson & Wada, 2004
http://species-id.net/wiki/Peltonotus_gracilipodus

Figs 26, 62, 77

Diagnosis (male and female). Length 14.4—-16.8 mm, color overall castaneous, elytra
castaneous with weak iridescent bloom, head with some multisetigerous punctures, la-
brum deeply bi-lobed, mentum rounded in apical half (Fig. 26), labial palpomere 2 en-
larged and obviously dorsoventrally flattened (Fig. 26), mala with lamellate setal brush,
maxillary stipes with some setae curled at apices, male protibia bidentate, form of para-
meres (Fig. 62), female epipleuron incised and with oblong-oval emargination (Fig. 77).

Distribution. Indonesia, Sumatra Island.

Remarks. Peltonotus gracilipodus and P podocrassus (distributed in peninsular Ma-
laysia) have quite similar male parameres and females have quite similar epipleura,
perhaps indicating recent isolation of ancestral populations.

Peltonotus karubei Muramoto, 2000
htep://species-id.net/wiki/Peltonotus_karubei
Figs 9, 20, 40, 63

Diagnosis (male only). Length 13.4-14.5 mm, overall color black or castaneous,
elytra reddish orange or black with iridescent bloom (Fig. 9), head with some mul-
tisetigerous punctures, labrum deeply bilobed (Fig. 20), labial palpomere 2 enlarged
and obviously dorsoventrally flattened (Fig. 40), mala with weak lamellate setal brush
(Fig. 40), maxillary stipes without setae curled at apices, male protibia bidentate, form
of male parameres (Fig. 63).

Distribution. Vietnam (southern).

Peltonotus kyojinus Jameson & Wada, 2004
http://species-id.net/wiki/Peltonotus_kyojinus

Figs 27, 78

Diagnosis (female only). Length 21.3 mm, color overall castaneous, elytral disc brown
with iridescent bloom, head with some multisetigerous punctures, labrum bi-emarginate,
mentum rounded in apical half (Fig. 27), labial palpomere 2 not enlarged and not obviously
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dorsoventrally flattened, mala without lamellate setal brush, maxillary stipes without setae
curled at apices, female epipleuron simple, not incised and lacking emargination (Fig. 78).
Distribution. Indonesia, Borneo Island (Kalimantan).
Remarks. Peltonotus kyojinus is the largest species of Peltonotus.

Peltonotus malayensis Arrow, 1910
http://species-id.net/wiki/Peltonotus_malayensis
Figs 10-11, 21, 28, 41, 47, 64, 79

Diagnosis (male and female). Length 14.4-17.2 mm, color overall castaneous or
black, elytra reddish-brown or black with weak iridescent bloom (Figs 10-11), head
with some multisetigerous punctures, labrum bi-emarginate (Fig. 21), mentum round-
ed in apical half (Fig. 28), labial palpomere 2 enlarged and obviously dorsoventrally
flattened (Fig. 41), mala with weak lamellate setal brush, maxillary stipes setae curled
at apices (Fig. 41), male protibia bidentate (Fig. 47), form of male parameres (Fig. 64),
female epipleuron incised and with rounded emargination (Fig. 79).

Distribution. Brunei; Indonesia, Borneo Island (Kalimantan); Malaysia, Borneo
Island (Sarawak).

Peltonotus morio Burmeister, 1847
htep://species-id.net/wiki/Peltonotus_morio
Figs 12, 24, 65, 80, 92

Diagnosis (male and female). Length 14.0-18.0 mm, color overall black or castane-
ous, elytra black or castaneous and shining (Fig. 12), head with unisetigerous punc-
tures, labrum weakly sinuate (Fig. 24), mentum quadrate in apical half, labial pal-
pomere 2 not enlarged and not dorsoventrally flattened, mala lacking lamellate setal
brush, maxillary stipes without setae curled at apices, male protibia tridentate with
basal tooth weakly developed, form of male parameres (Fig. 65), female epipleuron
weakly, quadrately incised (Fig. 80) and with moderately developed dorsal pillow.

Distribution (Fig. 92). Bhutan, India (northeastern), Myanmar, Nepal, Thailand,
Vietnam.

Peltonotus mushiyaus Jameson & Wada, 2009
http://species-id.net/wiki/Peltonotus_mushiyaus
Figs 13, 42, 81

Diagnosis (female only). Length ~11.8 mm, overall color castaneous, elytral disc
orangish-tan with castaneous maculae and iridescent bloom (Fig. 13), head with some
unisetigerous punctures, labrum bi-emarginate, mentum rounded in apical half, labial
palpomere 2 not enlarged or obviously dorsoventrally flattened, mala lacking lamellate
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el
W

13 Peltonotus mushiyaus, 14 Peltonotus nasutus, 15 Peltonotus nasutus, 16 Peltonotus talangensis,
female male female male

17 Peltonotus tigerus, 18 Peltonotus vittatus, 19 Peltonotus vittatus,
female male female

Figures 13—19. Peltonotus species dorsal habitus. 13 R mushiyaus, female 14=15 P nasutus, male and female
(respectively) 16 P talangensis, male 1T P tigerus, female 18—19 P vittatus, male and female (respectively).

setal brush (Fig. 42), maxillary stipes without setae curled at apices (Fig. 42), female
epipleuron simple, not expanded (Fig. 81).

Distribution. Malaysia, Borneo Island (Sabah).

Remarks. Peltonotus mushiyaus is the smallest species in the genus. We hypothesize
that males of this species will possess orangish-tan elytra with castaneous maculae,
similar to males of P vittatus.

Peltonotus nasutus Arrow, 1910
http://species-id.net/wiki/Peltonotus_nasutus
Figs 14-15, 23, 30, 52, 66, 82, 92

Diagnosis (male and female). Length 19.6-20.6 mm, color overall black or castane-
ous, elytra black or castaneous and shining (Fig. 14—15), head with unisetigerous punc-
tures and apex of clypeus with weak tubercle medially (Fig. 23), labrum weakly sinuate
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deeply bilobed
——mandible rounded
&

20 Peltonotus karubei

bi-emarginate
mandible rounded

21 Peltonotus malayensis 22 Peltonotus vittatus

weakly sinuate

—mandible truncate
~  apically

23 Peltonotus nasutus 24 Peltonotus morio

Figures 20-24. Head (dorsal view) showing characters of the labrum, mandible, and clypeus. 20 P karubei
(apex of labrum deeply bi-lobed; apex of mandible rounded laterally) 21 P malayensis (apex of labrum bi-
emarginate; apex of mandible rounded laterally) 22 P vittatus (apex of labrum bi-emarginate; apex of mandi-
ble rounded laterally) 23 P nasutus (apex of labrum weakly sinuate; apex of mandible quadrate laterally with
broadly truncate apex; apex of clypeus with weak tubercle in male) 24 P morio (apex of labrum weakly sinuate;
apex of mandible quadrate laterally with broadly truncate apex; apex of clypeus without tubercle in male).

(Fig. 23), mentum quadrate in apical half (Fig. 30), labial palpomere 2 not enlarged
and not dorsoventrally flattened, mala lacking lamellate setal brush, maxillary stipes
without setae curled at apices, male protibia tridentate with well developed basal tooth,
male protibial claw greatly enlarged (Fig. 52), form of male parameres (Fig. 66), female
epipleuron weakly, quadrately incised (Fig. 82) and with well developed dorsal pillow.

Distribution (Fig. 92). Cambodia, China (southern), Laos, Myanmar, Thailand,
Vietnam.
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2K

33 Peltonotus similis

34 Peltonotus sisyrus 35 Peltonotus alangensis

Figures 25-35. Mentum, ventral view, showing form of apical half of mentum and form of labial pal-
pomere 2 (in comparison to palpomere 1). 25 P deltamentum 26 P, gracilipodus 27 P, kyojinus 28 P malay-
ensis 29 P podocrassus 30 P nasutus 31 R nethis 32 P pruinosus 33 I similis 34 I sisyrus 35 P talangensis.

Remarks. Peltonotus nasutus is the most common species in the genus and the only
species with an apicomedial tubercle on the clypeus (male only).

Peltonotus nethis Jameson & Wada, 2004
http://species-id.net/wiki/Peltonotus_nethis
Figs 31, 83

Diagnosis (female only). Length ~13.7 mm, color overall black, elytra black with
iridescent bloom, head with unisetigerous punctures or lacking setae, labrum bi-emar-
ginate, mentum rounded in apical half (Fig. 31), labial palpomere 2 greatly enlarged
and dorsoventrally flactened, mala with lamellate setal brush, maxillary stipes without
setae curled at apices, female epipleuron simple, not incised (Fig. 83).

Distribution. Malaysia, Borneo Island (Sabah).
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wwgo

39 Peltonotus favonius 40 Peltonotus karubei 41 Peltonotus malayensis

42 Peltonotus mushiyaus 43 Peltonotus talangensis 44 Peltonotus tigerus

Figures 36-44. Maxilla, ventral view, showing mala with or without lamellate setal brush (setae thick
and strongly flattened), and showing stipes with or without setae curly at apices. 36 P animus 37 . cybele
38 P deltamentum 39 P favonius 40 P karubei 41 P malayensis 42 P mushiyaus 43 D talangensis 44 I

tigerus. Arrows indicate lamellate setal brush.
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45 Peltonotus 47 Peltonotus 48 Peltonotus 49 Peltonotus
animus cybele malayensis talangensis rubripennis

54 Peltonotus
deltamentum

52 Peltonotus 53 Peltonotus
B nasutus similis

50 Peltonotus
adelphosimilis

51 Peltonotus

favonius
Figures 45-54. Male prolegs, dorsal view (45-49), male protarsomeres, dorsal view (50-53), and male
protarsomere 5, ventral view (54), of Peltonotus. 45 P animus (male protibia tridentate with basal tooth
obsolete) 46 P cybele (male protibia tridentate with basal tooth well developed) 47 P malayensis (male
protibia bidentate) 48 P talangensis (male protibia tridentate with basal tooth well developed) 49 2 ru-
bripennis (male protibia tridentate with basal tooth weakly developed) 50 P adelphosimilis (arrow showing
protarsomere 5 of male with internoapical protuberance) 51 P favonius (male protibia bidentate) 52 2
nasutus (male protibial claw greatly enlarged) 53 P similis (arrow showing protarsomere 5 of male with
internomedial protuberance) 54 P deltamentum (male proclaw strongly arcuate in ventral view).
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Peltonotus podocrassus Jameson & Wada, 2004
http://species-id.net/wiki/Peltonotus_podocrassus

Figs 29, 62, 77

Diagnosis (male and female). Length 17.6-18.7 mm, color overall castaneous, elytra
castaneous with weak iridescent bloom, head with some multisetigerous punctures,
labrum deeply bi-lobed, mentum rounded in apical half (Fig. 29), labial palpomere
2 enlarged and obviously dorsoventrally flattened (Fig. 29), mala with lamellate setal
brush, maxillary stipes lacking setae curled at apices, male protibia bidentate, form of
parameres (Fig. 62), female epipleuron incised and with oblong-oval emargination
(Fig. 77).

Distribution. Malaysia (Peninsular Malaysia).

Remarks. Peltonotus podocrassus and P gracilipodus (distributed in Sumatra) are
similar with respect to the male parameres and female epipleura. This may be indica-
tive of recent divergence from a common ancestor.

Peltonotus pruinosus Arrow, 1910
http://species-id.net/wiki/Peltonotus_pruinosus
Figs 32, 84

Diagnosis (female only). Length ~15.7 mm, color overall black, elytra black with
iridescent bloom, head punctate and lacking setae, labrum bi-emarginate, mentum
rounded in apical half and moderately bi-lobed at middle (Fig. 32), labial palpomere
2 not enlarged and not obviously dorsoventrally flattened (Fig. 32), mala without la-
mellate setal brush, maxillary stipes without setae curled at apices, female epipleuron
broadly expanded and lacking emargination at apex (Fig. 84).

Distribution. India.

Peltonotus rubripennis Miyake & Yamaya, 1994
htep://species-id.net/wiki/Peltonotus_rubripennis

Figs 49, 67, 85

Diagnosis (male and female). Length 12.0-12.5 mm, color overall castaneous, ely-
tral disc brown with iridescent bloom, head with unisetigerous punctures, labrum bi-
emarginate, mentum rounded in apical half, labial palpomere 2 slightly enlarged and
not obviously dorsoventrally flattened, mala lacking lamellate setal brush, maxillary
stipes lacking setae curled at apices, male protibia tridentate with basal tooth weakly
developed (Fig. 49), form of parameres (Fig. 67), female epipleuron simple and lacking
emargination at apex (Fig. 85).
Distribution. Malaysia, Borneo Island (Sabah and Sarawak).
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56 Peltonotus animus

57 Peltonotus brunnipennis

58 Peltonotus cybele

59 Peltonotus deltamentum

05

Figures 55-60. Male parameres (with or without phallobase), dorsal and lateral views, in Peltonotus.
Male parameres are highly asymmetrical, and we illustrate the lateral view that best assists in identifica-

tion. 55 P adelphosimilis 56 I animus ST P brunnipennis 58 P cybele 59 I deltamentum 60 P favonius.
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61 Peltonotus fujiokai

62 Peltonotus gracilipodus,
Peltonotus podocrassus

66 Peltonotus nasutus

Figures 61-66. Male parameres (with or without phallobase), dorsal and lateral views, in Peltonotus. Male
parameres are highly asymmetrical, and we illustrate the lateral view that best assists in identification. 61 2

Sfujiokai 62 P gracilipodus and P podocrassus 63 P karubei 64 P malayensis 65 P morio 66 I nasutus.
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68 Peltonotus silvanus

70 Peltonotus sisyrus

72 Peltonotus vittatus

Figures 67-72. Male parameres (with or without phallobase), dorsal and lateral views, in Peltonotus.
Male parameres are highly asymmetrical, and we illustrate the lateral view that best assists in identifica-
tion. 67 P rubripennis 68 I silvanus 69 P similis 10 P sisyrus T1 P talangensis 12 P vittatus.
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Peltonotus silvanus Jameson & Wada, 2004
htep://species-id.net/wiki/Peltonotus_silvanus

Figs 68, 77

Diagnosis (male and female). Length 16.3—17.8 mm, color overall castaneous, elytra
castaneous, dark-brown, or black with weak iridescent bloom, head with some mul-
tisetigerous punctures, labrum bi-emarginate, mentum rounded in apical half, labial
palpomere 2 enlarged and obviously dorsoventrally flattened, mala with lamellate setal
brush, maxillary stipes lacking setae curled at apices, male protarsomeres 2—4 with api-
ces expanded, male protibia bidentate, form of parameres (Fig. 68), female epipleuron
incised and with oblong-oval emargination (Fig. 77).

Distribution. Indonesia, Borneo Island (Kalimantan); Malaysia, Borneo Island

(Sarawak).

Peltonotus similis Arrow, 1931
htep://species-id.net/wiki/Peltonotus_similis

Figs 33, 53, 69, 86

Diagnosis (male and female). Length 18.0-20.9 mm, color overall dark brown or
black, elytra dark brown or black with or without iridescent bloom, head with some
multisetigerous punctures, labrum bi-emarginate, mentum rounded in apical half (Fig.
33), labial palpomere 2 slightly enlarged and not obviously dorsoventrally flattened
(Fig. 33), mala without lamellate setal brush, maxillary stipes without setae curled
at apices, protarsomere 5 of male with internomedial protuberance (Fig. 53), male
protibia bidentate, form of parameres (Fig. 69), female epipleuron incised and with
rounded emargination (Fig. 86).
Distribution. Malaysia, Borneo Island (Sabah).

Peltonotus sisyrus Jameson & Wada, 2004
htep://species-id.net/wiki/Peltonotus_sisyrus

Figs 34, 70, 87

Diagnosis (male and female). Length 16.1-16.4 mm, overall castaneous, elytra cas-
taneous with weak iridescent bloom, head with some punctures multisetigerous, la-
brum bi-emarginate, mentum triangular in apical half (Fig. 34), labial palpomere 2
enlarged and obviously dorsoventrally flattened (Fig. 34), mala with lamellate setal
brush, maxillary stipes without setae curled at apices, male protibia bidentate, form of
parameres (Fig. 70), female epipleuron incised and with broad, elongate emargination
(Fig. 87).

Distribution. Indonesia, Sumatra Island.



87

Aproid scarabs in the genus Peltonotus Burmeister (Coleoptera, Scarabaeidae, Dynastinae)...

|
74
Peltonotus
cybele .
73 Peltonotus b
fujiokai
Peltonotus 75 77
n Peltonotus Peltonotus
80

brunnipennis Peltonotus ;
P favonius gracilipodus, 78 malayensis
podocrassus,  Peltonotus Peltonotus
silvanus kyojinus morio
81 )
Peltonotus g
mushiyaus
y Peltonotus
rubripennis
83
Peltonotus
. 84
LS Peltonotus
pruinosus 87
86 Peltonotus
Peltonotus sisyrus
similis
82
Peltonotus
nasutus

Figures 73-87. Female elytral epipleuron (gray, ventral view) and position relative to metacoxa in Pel-
tonotus. 13 P brunnipennis T4 P cybele 15 P favonius 16 P fujiokai 11 P gracilipodus, P podocrassus and
P silvanus 18 P kyojinus 19 P malayensis 80 2 morio 81 B mushiyaus 82 P nasutus 83 L nethis 84 P

pruinosus 85 P rubripennis 86 P similis 81 P sisyrus
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Peltonotus suehirogarus Jameson & Wada, 2004
http://species-id.net/wiki/Peltonotus_suehirogarus

Fig. 88

Diagnosis (female only). Length 16.9-18.0 mm, color overall black, elytra black
with iridescent bloom, head with some multisetigerous punctures, labrum bi-emar-
ginate, mentum rounded in apical half, labial palpomere 2 enlarged and obviously
dorsoventrally flattened, mala with lamellate setal brush, maxillary stipes with
some setae weakly curled at apices, female epipleuron incised and with oblong-oval
emargination (Fig. 88).

Distribution. Indonesia, Borneo Island (Kalimantan); Malaysia, Borneo Island

(Sarawak).

Peltonotus talangensis Jameson & Jakl, 2010
http://species-id.net/wiki/Peltonotus_talangensis
Figs 16, 35, 43, 48,71, 89

Diagnosis (male and female). Length 14.1-15.2 mm, color overall castaneous, elytra
castaneous or with weak reddish tones and lacking iridescent bloom (Fig. 16), head
with some punctures unisetigerous, labrum bi-emarginate, mentum triangular in apical
half (Fig. 35), labial palpomere 2 enlarged and obviously dorsoventrally flattened (Fig.
35), mala with lamellate setal brush (Fig. 43), maxillary stipes without setae curled at
apices (Fig. 43), male protibia tridentate (Fig. 48), form of parameres (Fig. 71), female
epipleuron simple, not incised (Fig. 89).
Distribution. Indonesia, Sumatra Island.

Peltonotus tigerus Jameson & Wada, 2009
http://species-id.net/wiki/Peltonotus_tigerus

Figs 17, 44, 90

Diagnosis (female only). Length ~13.7 mm, overall color black or castaneous, elytra
reddish-brown with weak iridescent bloom (Fig. 17), head with some punctures mul-
tisetigerous, labrum bi-emarginate, labial palpomere 2 enlarged and dorsoventrally
flattened, mala with well developed lamellate setal brush (Fig. 44), maxillary stipes
without setae curled at apices (Fig. 44), female epipleuron incised with a round or oval
emargination (Fig. 90).

Distribution. Thailand.

Remarks. We hypothesize that males of this species will possess reddish-brown
elytra, similar to the coloration of the female.
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Figures 88-91. Female elytral epipleuron (gray, ventral view) and position relative to metacoxa in Pel-
tonotus. 88 P suehirogarus 89 P ralangensis 90 P tigerus 91 P vitratus.

Peltonotus vittatus Arrow, 1910
http://species-id.net/wiki/Peltonotus_vittatus

Figs 18-19, 22,72, 91

Diagnosis (male and female). Length 12.3-14.4 mm, color overall black or cas-
taneous with pronotum reddish or black and with dark discal maculae, elytra reddish
and with dark discal maculae and iridescent bloom (Figs 18-19), head with some
multisetigerous punctures, labrum bi-emarginate (Fig. 22), mentum rounded in api-
cal half, labial palpomere 2 not enlarged and not obviously dorsoventrally flattened,
mala without lamellate setal brush, maxillary stipes without setae curled at apices,
male protibia bidentate (or tridentate with basal tooth weakly developed), form of
parameres (Fig. 72), female epipleuron narrowly incised (Fig. 91) with well devel-
oped dorsal pillow.
Distribution. Malaysia, Borneo Island (Sabah and Sarawak).
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Figure 92. Distribution of P morio (green icon) and P nasutus (blue icon) in southeast Asia. Icons with

stars indicate new country records for each species. Map was generated using data in Table 1.

Table I. Peltonotus Locality Table. Locality information for P morio and P nasutus. The Appendix file can

be used for dynamic mapping using EarthPoint and GoogleEarth.

Latitude Longitude ISIE:: ies OC:;:Z;:ZZCC Locality Information

16°4027'N |98°17'59"E |2 morio  |EUJI ig?ﬁ“ﬁg&‘g%agg"%ﬁ ;E”éggge’ ele.
12°05N |99°00'E  |Pmorio |FUJI Iiggg%&?;g&‘éggé 1 female,
26°52'41'N |88°1725'E | P morio  |BMNH {‘,‘I‘.ﬁi"gﬁ‘f‘s’ﬁi EL’HSLE‘C‘OIF‘“CC}?:; éi?)(:lo fr.
27°39'N 84°19'E D morio 2)0}2)09] etal. gl;gil; Chitwan Central region, Gunjanagar,
o e D N o 20 i e i
2229N  |103°57E  |Pmorio |IRSBN K‘E;‘?go%;%;) E’E”C\C’)IRIDO' 1917, 1 male
18°49'16'N  |98°55'11"E |2 morio 2SR a0 |y 1o nd, Do Suthep

‘Wada 2004
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Latitude Longitude Species | Collection Locality Information
name or Reference
27°18'42"N  |88°35'57"E | P morio &ng‘;‘;gzd Sikkim, India
24°39'32"N  |93°54'22"E | P morio J&z;:;%gzd India, Manipur
25°22'05"N  |91°45'13"E | R morio J\;/TE;OZIE)SZd India, Meghalaya, Khasi Hills
27°09'33"N  |88°36'56"E | 2 morio J\;T;j()zlz)gzd India, Pedong
27°02'09"N  |88°14'08"E | P morio J\;/T;jozlz)gzd India, Darjeeling
28°16'N 84°05'E P morio ’I&Zl;;(;)gzd Nepal, Chhachok
14°48'00"N | 106°49'S9"E | P nasurus | FUJI S. Laos, Attapu, V.13.2007, 1 male, 1 female,
ele 450m
14°88'N 105°87'E P nasutus |FU]JI S. Laos, Champasak Province, 2 females,
16°42'18"N  |98°20'44"E | R nasutus |FUJI S. Burma, Mt. Dawna, V.1992, 1 female
18°38'31'N  |94°42'56"E | P nasurus |FUJT Myanmar, Arakan Province, Nianjyo, 1070m,
1 male, 1 female
W. Thailand, Kanchanaburi Prov., Thung Yai
. ot Wildlife Sanctuary, mixed riverside forest,
I5'N 98°32°F P nasutus |\ BMNH M. Brendell, \/.8.11988, 10 specimens, within
spathe of Amorphophallus inflorescence
19°25'N 103°30'E P nasutus |BMNH Laos, Xiankhouang Prov. V.18.1919, 1 male
Chine, Guizhou, Mt. Ping-Qing-Liang-Zi,
26°51'22"N  |104°13'59"E | P nasutus |Drumont Weining county, 1-10/VII-2009, 1 male, 3
female NEW COUNTRY RECORD
Chine, Yunnan, Mt. Longtanshan, Jinggu
23°28'5"N 100°41'E P nasutus |Drumont county, VI.11-20, 3 male, Col. Li Jingke
NEW COUNTRY RECORD
Chine, Yunnan, Mt. Daheishan, Menglian
22°35'N 99°33'E P nasutus |Drumont county, V.20-31-2009, Col. Li Jingke, 1
female NEW COUNTRY RECORD
o re g vt gm China, Guangxi Zhuang Automonus Region
22°47'56"N  |108°19'44"E | P nasutus |[AREC NEW COUNTRY RECORD
Thailand, Changwat Loei, Na Haeo Bio. Sta.,
17°28'59"N  [101°4'0"E P nasutus |IRSBN V-15-19-2003, light trap, Col. Constant,
Smets, and Grootaert, 1 male, 2 female
Thailand, Changwat Loei, Na Haeo Bio. Sta.,
17°28'59"N  |101°4'0"E | P nasutus |IRSBN V.17.2003, edge pond, Col. Constant and
Smets, 2 female
Thailand, Changwat Loei, Na Haeo Bio. Sta.,
17°28'59"N  |101°4'0"E P nasutus |IRSBN V.5-12-2001, light trap, Col. Constant and
Grootaert, 2 female
N. Thailand, Mae Hong Son Prov., 600 m,
19°27'N 98°20'E P nasutus |IRSBN 28-V to 2-VI-1999, Col. D. Hauck, 2 male,
2 female
Thailand, Kanchanaburi Prov., Sai Yok NP,
14°16'07"N  98°59'12"E | P nasutus |IRSBN VI1.4-5.2003, Constant and Smets, 1 male,

1 female
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Latitude Longitude Species | Collection Locality Information
name or Reference
Cambodia, Ratanakiri Prov., Phumi Kalai
13°49'59"N  |106°57'0"E | P nasutus |IRSBN Thum., VI.1-19.2007, Col. Li Jingke, 1 male,
2 female NEW COUNTRY RECORD
Cambodia, Pursat Prov., Phnum Samkos
12°18'09"N  |102°59'20"E | P nasutus | IRSBN Wlld%lfc Sanctuary, XI.15, 2005, light
trapping, col. Smets and Van, 5 male, 4 female
NEW COUNTRY RECORD
Cambodia, Pursat Prov., Phnum Samkos
12°18'09"N  |102°59'20"E | P nasutus |IRSBN Wlldl.lfe San.ctuary, IV.13-14, 2005, light
trapping, primary forest edge, col. Smets and
Van, 1 female, 1 male,
Cambodia, Pursat Prov., Phnum Samkos
12°18'09"N  |102°59'20"E |2 masurus |IRSBN | v idlife Sancruary, V.16, 2005, light
trapping, col. Smets and Van, 3 female, 1 male
NEW COUNTRY RECORD
Cambodia, Pursat Prov., Phnum Samkos
o1 otnan et Wildlife Sanctuary, IV.15, 2005, light
1271809"N1102°5920°E | 2 nasurus | IRSBN trapping, col. Smets and Van, 1 female NEW
COUNTRY RECORD
Cambodia, Pailin Prov., 270m, V.6-16.2008,
12°51'2"N 102°36'34"E | P nasutus |Drumont col. Murzin, 2 female NEW COUNTRY
RECORD
NW Laos, Louang Namtha Prov., Muang
21°17'13"N  |101°10'02"E | P nasutus |IRSBN Sing, Houaylong-Kao, V1.2-19.2010, 6 male,
16 female
17°58'0"N 102°35'59"E | P nasutus |IRSBN Laos, Vientiane Prov., IV.4-1915, 1 female
17°58'0"N 102°35'59"E | P nasutus |IRSBN Laos, Vientiane Prov., V.18-1915, 1 male
20°09'0"N 101°19'53"E | P nasutus |Li et al. 2012 |Laos, Bokeo Prov., Pha Ngam
o fctant 0q711 (" Jameson and .
16°46'30"N  |102°37'10"E | P nasutus Wada 2004 Thailand, Khorat
O 04 A1 ON Jameson and . .
14°35'21"N  |98°44'29"E | P nasutus Wada 2004 Thailand, Pu Nam Long Hot Spring
o fm1ean . Jameson and .
14°47'53"N  |98°44'29"E | P nasutus Wada 2004 Thailand, Khao Leam Dam
ot fon I Jameson and . .
19°05'47"N  [100°57'09"E | R nasutus Wada 2004 Thailand, Nan Province
om 11 g et Jameson and . .
19°21'46"N  |98°59'01"E | R nasutus Wada 2004 Thailand, Ban Chiang Dao
oAt oA Jameson and . .
14°43'02"N  |102°01'23"E | P nasutus Wada 2004 Thailand, Khorat Prov., Pak Thong Chai
- om e g Jameson and .
17°57'46"N  |102°36'54"E | P nasutus Wada 2004 Laos, Vientane
oagtfqn o fat g Jameson and .
19°36'41"N  |103°43'44"E | P nasutus Wada 2004 Laos, Xiangkhouang
o et Jameson and .
22°20'59"N  |96°55'00"E | P nasutus Wada 2004 Myanmar, Gokhteik
o g1 g om AT AT Jameson and | ,. . .
21°14'14"N  |106°22'34"E | P nasutus Wada 2004 Vietnam, Tonkin (north Vietnam)
10°44'57"N  |106°40'43"E | P nasutus Jameson and Vietnam, Cochinchina (southern Vietnam)

‘Wada 2004
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Appendix

Supplemental file for dynamic mapping. (doi: 10.3897/zookeys.320.5352.app) Mi-
crosoft Excel document (xls).

Explanation note: Distribution maps were generated by entering latitude and longi-
tude data into Microsoft Excel 2008 and uploaded to EarthPoint (http://www.earth-
point.us/Excel ToKml.aspx) and GoogleEarth (http://www.google.com/earth/index.
heml). This supplementary file allows addition of data and interactive mapping or
niche modeling. Please note, however, that older localities have a wide margin of error
and their lack of precision is not conducive to ecological or niche modeling.

Copyright notice: This dataset is made available under the Open Database License
(http://opendatacommons.org/licenses/odbl/1.0/). The Open Database License
(ODDL) is a license agreement intended to allow users to freely share, modify, and use
this Dataset while maintaining this same freedom for others, provided that the original
source and author(s) are credited.

Citation: Jameson ML, Drumont A (2013) Aroid scarabs in the genus Peltonotus Burmeister (Coleoptera, Scarabacidae,
Dynastinae): key to species and new distributional data. ZooKeys 320: 63-95. doi: 10.3897/zookeys.320.5352 Supple-
mental file for dynamic mapping. doi: 10.3897/zookeys.320.5352.app
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Abstract

The presumed lost holotype of Liolaemus lemniscatus Gravenhorst 1838 has been found at the Museum of
Natural History of the University of Wroctaw and identified by the individual pattern of head scales which
matches Gravenhorst’s drawing. The first detailed description of this specimen is provided.

Keywords
Chile, holotype, Liolaemus, redescription, Squamata

Introduction

The former Zoologisches Museum Breslau, currently Natural History Museum of the
University of Wroclaw (UWZM), housed a large collection of amphibians and reptiles
including many type specimens. Unfortunately, many have been lost or are presumed
to have been lost towards the end of World War II when the Museum building togeth-
er approximately 75% of the city of Wroctaw (then turned into Festung Breslau) were
destroyed. Large parts of the collection catalogue went up in flames (Wiktor 1997). In
the 50s of the 20™ century most of the specimens were placed in new jars and/or the
preserving fluids were replaced. Unfortunately, in many cases the original labels were
replaced, which may have occasionally led to some loss of information (see Wiktor
1997). The political and economic situation together with inadequate curation led to
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the further degradation of the collection. Regarding the Gravenhorst collection, the
previous Museum’s Director Prof. Andrzej Wiktor stated that it had been lost except
for a few insect specimens (an unpublished letter to Alain Dubois, see Dubois and
Obhler 2000: 13). However, recent efforts to overhaul and ultimately to rebuild the col-
lection yielded the holotype of Liolaemus lemniscatus Gravenhorst, 1838.

Currently, the genus Liolaemus (family Liolaemidae) comprises more than 230
species ranging from southern Argentina to northern Peru. There are numerous recent
studies of the systematics, phylogeny and evolution of this group (e.g. Espinoza 1999,
Etheridge 2000, Lobo and Espinoza 2004, Lobo 2001 and Abdala 2007, Lobo et al.
2012, Quinteros 2012).

Liolaemus lemniscatus was briefly described by J. L.C. Gravenhorst in 1838: “The
dorsal scales form 25 rows and the belly scales 33 rows. Forehead with six pairs of con-
secutive enlarged scales. Drawing: Above warts light brown, with a black spot above
the upper arm and on the sides with two long white lines and two rows of black and
brown spots” (Gravenhorst 1838: 731). Next, a detailed redescription of this rediscov-
ered holotype specimen is provided.

Methods

The measurements and scale counts follow the description and terminology in Lobo
(2001) and Abdala (2007) whereas the color pattern description follows the terminol-
ogy in Lobo and Espinoza (1999). All measurements have been made using a digital
caliper to the nearest 0.01 mm with the aid of a dissecting microscope.

Results and redescription

The specimen has been identified as the holotype on two grounds. First, there is a “n.
spec. (2)” annotation on the label that remains on the jar. Inside the jar there is another
label that was made in 1951 to replace the original one, and it holds only the species
name with its authority. The species name is misspelled as “Liolaemus lemnisodatus
and the question mark suggests that the author of the label was not sure whether it re-
ally is the holotype of L. lemniscatus. Second, on comparison with the drawing of the
holotype’s head in Gravenhorst (1838: table LIV, fig. 12; reprinted in Fig. 1C herein),
there is an exact match in the pattern and shapes of the dorsal head scales between the
specimen and Gravenhorst’s drawing. It is known that the variation in head scales size
and shape permits individual recognition of lizards and snakes in the field (e.g., Borc-
zyk 2000). It is thus reasonable to conclude that the specimen is indeed the one J. L.C.
Gravenhorst used to describe L. lemniscatus.

The specimen is in a good condition. The only damage is a small hole near the left
mouth corner for the lost label string (see introduction) and the separate tail stored
together with the specimen. Also, the right anterior quarter of the belly bears a small
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Figure 1. Holotype of Liolaemus lemniscatus Gravenhorst, 1838. A dorsolateral view B original drawing
of the holotype (reprinted from Gravenhorst 1838) € dorsal view on head.

wound that must have been incurred while it the individual was still alive as it seems
to show the beginning of healing process.

Holotype description. Adult female UWZM Re 0027, collected in Valparaiso, Chile.
The measurements (in mm) and scale counts are as follows: SVL 42.18; tail broken at
5.65 from the vent, the remaining part is 46.94 long with terminal 31.2 regenerated;
head length (from anterior border of auditory meatus to tip of snout) 8.86; head width
(at the anterior border of the auditory meatus) 6,98; head height 5.47; axilla-groin dis-
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tance 20.46; tail width at the base 4.69; interorbital distance (between postorbital sem-
icircles) 5.38; eye-auditory meatus distance 3.61; internarial distance 1.97; arm length
4.71; thigh length 6.01; shank length 7.77; foot length (from the ankle to the tip of
the 4™ toe) 11.9. Subocular 3.3; preocular 0.68; rostral 0.62 length and 2.22 wide;
mental 0.93 long and 2.3 wide; auditory meatus 1.93 high and 1.4 wide. Dorsal head
scales slightly rough. Interparietal scale hexagonal, elongated posteriorly, surrounded
by six scales and smaller than the parietals. Frontal scale pentagonal, elongated, with
slightly concave lateral margins, anteriorly wider. Three enlarged supraoculars, the first
being the largest. Four scales between the frontal and supercilliaries. Seven supercil-
liaries, strongly elongated. Canthal separated from nasal by one scale. The loreal region
slightly concave. Nasal surrounded by seven scales, contacts the rostral. Three loreals,
one in contact with subocular. Five supralabials, the 4™ and 5" strongly elongated
with posterior border of the 5% scale oblique. Four infralabials. Four internasals. Orbit
with 12 upper and 13 lower ciliares. Nineteen gulars between auditory openings; four
scales in contact with 2™ infralabial, the neck region scales smaller than dorsal scales;
temporal and lateral neck scales keeled; lateral neck scales lanceolate, imbricate and
carinate; 16 scales between posterior border of the auditory meatus and arm base; 40
dorsal scales between occiput and anterior surface of thighs; 80 scales between men-
tal and cloaca. 42 scales around midbody. Dorsal scales are lanceolated, imbricated,
keeled with mucron and lack interstitial granules. Dorsal scales are bigger than ventral
scales. Number of infradigital lamellac on the 3" finger 14/15 (right/left); number of
infradigital lamellae on the 4™ toe 20/21 (right/left).

The color pattern as seen in the preservative. Back and flanks grey-green. Vertebral
field three scales wide at mid-length, vertebral line absent. Paravertebral field two scales
wide, only slightly darker than vertebral field. Paravertebral markings almost black,
tend to form a stripe along their dorsal margins anteriorly and to break up in two rows
of spots toward the tail. Dorsolateral and ventrolateral stripes one-scale wide, creamy
white. Lateral field darker than dorsolateral field. Belly creamy white. Barely visible
stripes between jaws and throat.
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