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Abstract: A new species, Paranocarodes turkmen sp. nov. is described from Eskişehir and 

Kütahya Provinces of Turkey. In the description, some terms are used for the first time to 

explain the structures have taxonomic value, were not mentioned or mentioned differently in 

the previous papers on Pamphagidae. These new terms are described and discussed. 
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Introduction 
The first member of the genus Paranocarodes Bolivar, 1916 was described from 

north western Turkey by Fieber in 1853 as Pamphagus straubei Fieber, 1853. Brunner (1882) 

described the second species from western Turkey as Nocarodes fieberi Brunner, 1882. 

Bolivar (1912) gave the description of Nocarodes straubei var. sulcatus Bolivar, 1912 from 

Akbes (now in Hatay Province of Turkey). Subsequently, Bolivar (1916) erected the genus 

Paranocarodes, with Paranocarodes straubei (Fieber) as the type species. He included P. 

sulcatus as the variety of P. straubei and P. fieberi as a distinct species. Up to the present, 17 

species and subspecies of Paranocarodes have been described (Uvarov 1949; Karabağ 1949; 

Mistshenko 1951; Ramme 1951; Peshev 1965; Demirsoy 1973). But now, 13 species and 

subspecies are valid and 4 taxa are synonyms (Demirsoy 1973, 1977; Presa & Garcia 1983; 

Eades et al. OSF-2014; Ünal TOS-2014).  

The members of the genus are mostly distributed in the western half of Turkey. But P. 

aserbeidshanicus Ramme, 1951 in Azerbaijan, P. chopardi Peshev, 1965 in Bulgaria and 

Greece, P. straubei insularis Ramme, 1951 and P. fieberi mytilenensis Ramme, 1951 in 

http://www.insectbiodiversity.org/
mailto:unal@ibu.edu.tr


A new species of Paranocarodes                                                                                                      Ünal 

 

 2 

Greece are found. Paranocarodes sulcatus is recorded from Turkey, Syria, Iran and Armenia 

(Karabağ 1958; Bey-Bienko & Mistshenko 1951; Ramme 1951; Harz 1975; Kati & Willemse 

2001; Willemse & Willemse 2008; Massa 2010). 

In the present paper the description of a new species from Turkey, Paranocarodes 

turkmen sp. nov., is given. In addition some new morphological terms, supraocular foveola 

found on the vertex, pseudolophi, arch of zygoma and tumida of zygoma found on the phallic 

complex, are used in describing the new species, and are discussed and explained in the 

“Discussion” section. 

 

 

Material and methods 
The grasshopper specimens were collected from two mountain ridges, Sündiken and 

Türkmen, between the years 2003 and 2006. Collecting these grasshoppers was mostly by 

hand, sometimes a hand net was used. They were prepared as museum material using the 

standard entomological methods. Photographs were taken by a DSLR camera. Drawings were 

made by a stereo microscope with a drawing attachment. The specimens of new species were 

compared with the type specimens of all known taxa of the genus in the collections of the 

Zoologischen Museum Berlin (ZMB), the Naturhistorisches Museum Wien (NMW), the 

Museo Nacional de Ciencias Naturales, Madrid (MNCN), the Natural History Museum, 

London (BMNH), and the Zoological Institute of the Russian Academy of Sciences, St. 

Petersburg (ZIN).  

The type materials of new species are preserved in Abant İzzet Baysal Üniversitesi 

Entomoloji Müzesi (AİBÜEM), Bolu, Turkey. 

 

 

Results 

Paranocarodes turkmen sp. nov. (Figs. 1–21) 
urn:lsid:zoobank.org:act:6100C937-ED0C-4FA1-9E42-150F3AA9B22C 

 

Diagnosis: This new species is easily separated from all known species of the genus by the 

structure of phallic complex, the large and stout body and the coloration of the hind legs. 

Phallic complex large; apodemes S-shaped in dorsal view; lobes of zygoma narrow along its 

length; tumida of zygoma present; arch of zygoma elongated far beyond the lobes; lateral 

aperture of the sheath of penis wide. Supraocular foveolae on vertex closed. Inner surface of 

hind femur blackish red basally and creamish red distally in male; orange basally and 

creamish grey distally in female. Hind tibia orange basally and reddish distally in male, 

yellow in female. 

 

Description 

Male (holotype): Body large and stout as for the genus, compressed laterally (Figs. 1-2). 

Fastigium of vertex distinctly pitted (Figs. 5-6). Supraocular foveolae (Fig. 6) very distinct on 

both sides of vertex, rounded and closed; in some males slightly square; between them vertex 

divided into small cells by median carinula of vertex and small carinulae (Figs. 4, 6). 

Supraocellar foveola (Fig. 6) small parallelogram. Distance between eyes as long as vertical 

diameter of eye and 1.3 times longer than horizontal diameter of eye. Antennae shorter than 

head and pronotum together (Figs. 3-4), with 14 segments. Frontal ridge (Fig. 5) narrow 

reaching to clypeus, strongly narrowed just below the median ocellus then diverged towards 

clypeus. Pronotum (Figs. 3-4) compressed laterally, strongly tuberculate; anterior margin 
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triangularly projected forwardly, posterior margin triangular but hind corner blunt, not 

reaching to end of mesothorax; with high and distinctly raised median carina, very convex in 

lateral view, without longitudinal groove (it can only be seen indistinctly in front of the 

median carina in a very short distance); lateral carinae of pronotum very slightly distinct in 

prozona and metazona, almost lost among the pronotal tubercles. Prosternum raised, with a 

sharp spiniform projection. Mesosternal lobes (Fig. 7) wider than long and 1.3 times wider 

than mesosternal interspace. Fore tibia with 3-4, mid tibia with 4-5 ventral spines on each 

row. Hind tibia with 9 inner, 10 outer spines dorsally including apical spines of both row, 

with 4 apical spurs. Upper carina of hind femur (Fig. 8) slightly convex, strongly and sharply 

serrated; lower carina with strong and blunter teeth. First abdominal tergum with a large 

tympanum (Fig. 9), almost 3.5 times larger than spiracle. Abdominal tergites (Fig. 1) 

distinctly raised, median projections extending beyond the posterior margin of tergites. 

Epiproct heptagonal, 1.3 times longer than wide; its surface almost smooth, no any distinct 

carinula or sulcus. Cercus short distinctly incurved along its length. Subgenital plate 

compressed, its upper corner pointed, posterior margin sharp, roof-shaped (Figs. 1-2). 

Pallium not raised. Phallic complex (Figs. 10-12) quite large as for the genus. Apical valves 

of penis (Fig. 10) large, its ventral margin turns to lateral sides at apex, this part formed 

elongated elliptical in posterior view; basal valves of penis (Figs. 10-11) plate-shaped, long 

and broadly rounded at base, clearly longer than apodemes. Apodemes S-shaped in dorsal 

view (Fig. 11), distal tips narrowed; dorsal aperture between 2 branches of apodemes narrow. 

Posterior lobes of zygoma narrow, its width almost the same along its length; tumidae of 

zygoma (lower swellings of posterior lobes) present, with rough surface (Figs. 10-11); arch of 

zygoma lower than lobes of zygoma (Fig. 10), distinctly elongated towards the apical valves 

of penis. Apical valves of penis covered by the sheath of penis in posterior view; lateral 

aperture of the sheath wide and a big portion of apical valves of penis visible in lateral view. 

Rami with a narrow posterio-ventral rod which is base of the sheath of penis. Dorsal surface 

of epiphallus (Fig. 12) strongly swelled, ancorae large; pseudolophi with 22-24 spines in each 

group, positioned on anterior wall of dorsal swelled part. 

 

Female: Body (Figs. 13-14) very large, compressed laterally, but anterior portion from 

pronotum to 2nd abdominal tergite widened in dorsal view. Head (Figs. 17-18) as in male but 

eyes smaller; distance between eyes 1.3 times longer than vertical diameter of eye and 1.8 

times longer than horizontal diameter of eye. Antennae (Figs. 15-16) clearly shorter than 

length of pronotum; with 14 segments. Pronotum (Figs. 15-16) high, compressed laterally, 

1.2 times higher than long; median carina raised, without longitudinal groove; no lateral 

carinae; metazona in both sides of median carina depressed at posterior end; anterior and 

posterior margins of pronotum as in male; posterior margin reaching slightly beyond hind 

margin of mesonotum, but in some females shorter. Prosternum as in male. Mesosternal lobes 

(Fig. 19) 1.5 times wider than its length and mesosternal interspace. Fore and mid tibia with 4 

ventral spines on each row. Hind tibia as in male. Hind femur (Fig. 20) with straighter upper 

carina than that of male, but in some females as in male. Abdominal tergites (Figs. 13-14) 

raised; median projections of first 3 tergites extending beyond hind margin of tergites. 

Epiproct pentagonal, 1.9 times longer than wide, pointed at apex; apical triangular part 

separated by a transversal groove; with 2 longitudinal carinulae formed a median longitudinal 

sulcus. Cercus very small, compressed laterally, triangular in lateral view. Tympanum (Fig. 

21) slightly more than twice as large as spiracle. Subgenital plate almost rectangular, 

posterior margin with a small rounded projection in middle, in some females posterior margin 

weakly trilobate. Ovipositor with large and stout valves; outer side of lower valves with very 

small teeth that indistinct in some females. 
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Figures 1–9. Paranocarodes turkmen sp. nov., male. 1, habitus; 2, ditto dorsal view; 3, head and 

pronotum; 4, ditto, dorsal view; 5, head, frontal view; 6, head, dorsolateral view (S.oce.F.: 

supraocellar foveola, S.ocu.F.: Supraocular foveola); 7, meso- and metasternae; 8, left hind femur, 

outer surface; 9, tympanum. 
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Coloration: Male: brown, slightly reddish-brown with indistinct small black spots. Head 

weakly reddish brown, anterior carinae and lateral carinulae of fastigium of vertex, median 

carina of vertex, lateral carinae of frontal ridge and subocular carina with small black spots. 

First 3 segments of antennae brown, remaining part black. Pronotum brown with small black 

spots along median carina; anterior and posterior margins of paranota with thin, light brown 

bands. Abdomen except first 2 tergites lighter; between 2nd abdominal tergite and epiproct 

dorsally with a light (milky brown) band as in most of the males of the genus Paranocarodes. 

Subgenital plate and abdominal sternites milky or yellowish brown. Legs reddish brown with 

small sparse black spots. Outer surface of hind femur brown, its upper portion of dorsal 

carinula milky brown; inner surface blackish red in basal part turns to cream red and cream 

towards apex, no distinct transversal band; inner half of lower surface reddish. Inner surface 

of hind tibia orange in basal part, indistinctly turns to red towards apex; outer half of tibia in 

dorsal view yellow or yellowish; tips of tibial spines black. Tarsus red on dorsal surface. 

Female: One female as in male with light brown body color. All the other females grey with 

small black spots. Last 5-8 segments of antennae blackened, basal portion grey, in one female 

brown. Inner surface of hind femur orange in basal part, turns to greyish cream in apical part; 

inner half of lower surface of hind femur pale orange. Inner and dorsal surface of hind tibia 

yellow; tibial spines with black tips. Dorsal surface of tarsus yellow or greyish yellow. 

 

Measurements (mm): Holotype: length of body: 29.1; pronotum: 8; hind femur: 12.5. 

Paratypes: length of body: male 28.8-31.3, female 47.1-52.9; pronotum: male 8.0-9.1, female 

13.6-15.2; hind femur: male 12.3-12.9, female 16.9-18. 

 

Type material: Holotype ♂, TURKEY, Eskişehir Province, Sündiken Dağları, Türkmen 

Tepesi, 39˚54′439″ N 30˚41′584″ E, 1524 m, 4.vi.2006 (leg. M. Ünal) (AİBÜEM). Paratypes, 

4♂, 2♀, same data with holotype; 1♂, same locality with holotype, 6.vi.2006; 1♀, TURKEY, 

Kütahya Province, Türkmen Dağı, Söğüt Yaylası, 39˚22′574″ N 30˚16′726″ E, 1530 m, 

21.vii.2003; 1♀, same locality with previous one, 1555 m, 20.vii.2004; 1♀, same locality 

with previous one, 1570 m, 5.vi.2006; (all leg. M. Ünal) (AİBÜEM). 

 

Etymology: This new species were collected from “Türkmen” hill in Eskişehir Province and 

from “Türkmen” Mountain in Kütahya Province. It is named after both known localities. 

 

Differential diagnosis 

The colors of hind legs of new species are similar with Paranocarodes chopardi 

Peshev, 1965 and P. straubei straubei (Fieber, 1853). The new species is different from P. 

chopardi in details of the colors of hind legs. Inner and lower surfaces of hind femur black in 

P. chopardi (orange in the new species); hind tibia darker red or orange in male and bright 

orange in female of P. chopardi (orange-red in male, yellow in female of the new species); 

besides the larger and higher body, the  shapes of the apodemes, posterior lobes of zygoma, 

arch or zygoma and the hind femora in both sexes are clearly different from P. chopardi. The 

coloration of hind legs in P. straubei straubei: inner surface of hind femur blackened in male, 

mostly body color slightly orange in basal part in female, with a small blackish spot in some 

females of (orange at basal part and creamish grey in apical part in the new species); inner 

surface of hind tibia in male similar with the new species but darker, orange in female 

(yellow in the new species); besides the larger and distinctly stouter body (clearly slender in 

P. straubei straubei); very different phallic complex, the presence of tumidae of zygoma 

(absent in P. straubei straubei), the shapes of the apodemes, posterior lobes of zygoma and 

arch of zygoma are different.  
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Figures 10–12. Paranocarodes turkmen sp. nov., male. 10, phallus, lateral view (a.zg.: arch of 

zygoma, t.zg.: tumida of zygoma); 11, ditto dorsal view habitus; 12, epiphallus (p.: pseudolophi). 

 

 

This new species is easily separated from P. straubei straubei (Fieber, 1853), P. 

straubei serratus Uvarov, 1949, P. straubei paphlagonicus Ramme, 1951, P. fieberi fieberi 

(Brunner, 1882), P. fieberi tolunayi Karabağ, 1949 and P. atympanicus Ramme, 1951 by the 

structure of phallix complex, especially by the presence of the tumidae of zygoma. All these 

species and subspecies do not have this structure. Paranocarodes chopardi Peshev, 1965, P. 

fieberi anatoliensis Demirsoy, 1973, P. sulcatus (Bolivar, 1912) and P. beieri Ramme, 1951 

have the tumidae of zygoma. But all the other characters are very different from these 

species. Coloration of hind legs slightly similar to P. sulcatus, but the size and shape of body, 

the pronotum without longitudinal groove (with a distinct groove in P. sulcatus), the structure 

of phallic complex completely different.  

This new species is different from P. straubei insularis Ramme, 1951 and P. fieberi 

mytilenensis Ramme, 1951 in the stouter and less compressed body, distinctly (deeply) pitted 

fastigium of vertex (slightly pitted in P. straubei insularis and P. fieberi mytilenensis), the 

colors of hind legs with yellow and orange (inner and lower surface of hind femur pale 

cream, hind tibia brownish cream in female holotype, slightly bluish in female paratype of P. 

straubei insularis. According to Harz (1975), hind tibia of P. straubei insularis blackish or 

dark brown in both sexes. Inner and lower surface of hind femur and tibia slightly darkened 

pale cream, darker apical part of tibia in female holotype of P. fieberi mytilenensis), the 

closed supraocular foveola (open and united with supraocellar foveola in P. straubei insularis 

and P. fieberi mytilenensis). It is also distinctly separated from Paranocarodes 

asebeidshanicus Ramme, 1951 in the all characters except the similar colors of hind legs of 

the female holotype of this species. 
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Discussion 
The members of the genus Paranocarodes are mostly very similar to each other. Not 

only the recognition and description of new species but also the identification of unidentified 

specimens are very difficult unless all known species are seen together. However in spite of 

this I recognised this new species when I found the first female from Türkmen Mountain in 

Kütahya Province, because this new species can be recognised even by general appearance. 

On the other hand I found opportunities to study the type specimens of all known species of 

the genus including the synonyms in the relevant museums, and after these comparisons I 

have easily decided that this is a distinct undescribed species. 

In the description section of Paranocarodes turkmen sp. nov. some terms are used for 

the first time to describe some stable characters that were not mentioned or mentioned 

without a differentiating name in the previous papers of Acridoidea, Acrididae and 

Pamphagidae (Roberts 1941; Uvarov 1943; Dirsh 1956; Harz 1975; Ihsan & Donskoff 1988; 

La Greca 1993).  

Supraocular foveola (Figs. 6, 18) found on both lateral sides of vertex (just above the 

eye) is a typical structure for the most species of Pamphagidae. It is delimited by the lateral 

carinula of vertex from outer side and by the lateral carinula of fastigium of vertex from inner 

side. This typical state of this foveola is closed type. In some species lateral carinula of vertex 

is short and does not reach to the lateral carinula of fastigium of vertex in front part. In this 

case supraocular foveola is united with supraocellar foveola. This state is open type of 

supraocular foveola. Uvarov (1943) determined and described the foveolae, carinae and 

carinulae of vertex in the Thrinchinae, but a much more distinct foveola in the Pamphaginae 

was not mentioned. This paired structure on the vertex is a stable character for some species 

with its open or closed states and its shape. This structure is described in Paranocarodes 

turkmen sp. nov. and is named as supraocular foveola.  

Pseudolophi (Fig. 12) is used for the structure consist of two groups or rows of spines 

on dorsal surface of epiphallus in Pamphagidae. The two groups of spines of epiphallus are 

only known in the family Pamphagidae (Robers 1941; Uvarov 1943; Dirsh 1956). It was 

described by Roberts (1941: 214) as “The two lateral, and longitudinal rows of spines, and 

pair of hooks (ancorae?) on its [epiphallus] anterior margin are characteristic”, by Uvarov 

(1943: 13) as “…the broad, plate-like epiphallus armed with two groups of spines…”, by 

Dirsh (1956: 242) as “Two symmetrical rows, or groups, of strong spines or small ridges on 

dorsal surface”, by Ihsan & Donskoff (1988) as echinulation of epiphallus. But, none of them 

used a special name for this structure. Uvarov (1943: 24) stated after Boldyrev’s (1929) study 

on the epiphallus of Locusta migratoria (Acrididae) that the position of two groups of spines 

of epiphallus in Pamphagidae agree with the expanded lophi of L. migratoria. According to 

Roberts (1941: 244) lophi is only characteristic of the Cryptosacci [not included the family 

Pamphagidae]. Dirsh (1956) stated that lophi is completely absent [in Pamphagidae] and the 

two groups of spines of epiphallus probably perform the grasping function, replacing the 

absent lophi. According to La Greca (1993) there are two areas [on epiphallus] spinulate that 

he considered to be an extremely primitive lophi of the families of more advanced 

Acridomorpfi. Later, the present author (Ünal 2007) and Massa (2013) used the term lophi 

for this structure. The origin of lophi is unknown and there is no evidence that this type of 

epiphallus is more advanced (Uvarov 1943) or more primitive (La Greca 1993) than the usual 

Acridid type. Even if either of these opinions is true this special structure would not be an 

actual lophi. Therefore this structure found only in the family Pamphagidae is named as 

pseudolophi. 

 

http://www.insectbiodiversity.org/


A new species of Paranocarodes                                                                                                      Ünal 

 

 8 

 

 
Figures 13–21. Paranocarodes turkmen sp. nov., female. 13, habitus; 14, ditto dorsal view; 15, head 

and pronotum; 16, ditto, dorsal view; 17, head, frontal view; 18, head, dorsolateral view; 19, meso- 

and metasternae; 20, left hind femur, outer surface; 21, tympanum. 
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Arch of zygoma (Figs. 10-11) is used for a structure positioned between the posterior 

lobes of zygoma and the apical valves of penis. This structure seen mainly in the tribe 

Nocarodeini is an important taxonomic character in genus and species levels. Dirsh (1956: 

225) included the term “arch of dorsal valves” of Roberts (1941: 241) into his term “arch of 

cingulum”. But, according to Dirsh (1956) arch of cingulum is absent and zygoma connected 

directly with apical valves of penis in Pamphagus elephas (Pamphaginae). In the present tribe 

Nocarodeini including the all members of the genus Paranocarodes possess a structure 

between the posterior lobes of zygoma and apical valves of penis has not been showed in the 

previous papers (Roberts 1941; Uvarov 1943; Dirsh 1956; Harz 1975; Ihsan & Donskoff 

1988; La Greca 1993). Therefore this character should be named to use in the descriptions. 

Because of its position I prefer to use the term “arch of zygoma” for this specific structure in 

the description of Paranocarodes turkmen sp. nov. 

Tumida of zygoma (Figs. 10, 11), lower swelling of the posterior lobes of zygoma, is 

described for this new species. This structure is absent in some species of Paranocarodes that 

can be used to separate these taxa. It is not only found in Nocarodeini but also in Thrinchini.  
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