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Abstract — During a biological expedition to Iran in 2007, a hitherto unknown species of 
singing cicada was collected and its song recorded in the Golestan Province. We describe 
its morphology and its song and give it the name Tettigetta golestani nov. spec. It was found 
at the stations Tange Gol (700-1100 m) and Almeh (1700-1800 m) in the Golestan National 
Park. Morphologically, it is similar to T. turcica, but the number of apical cells in the hind 
wings is higher and typical for the genus Tettigetta. The song pattern comprises phrases 
of short and long echemes (as in many species of Cicadettini), but the time and frequency 
parameters are different from any other related species described till now.
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INTRODUCTION

One of the authors (MG) participated in the Austrian biological excursion to Iran  
between 10th and 22nd June 2007. During this excursion, we visited Golestan 
Province and the Golestan National Park, its facilities in Tange Gol, and the moun-
tains around Almeh station. At both localities, the same hitherto unknown Tettigetta 
species was found, in addition to other singing cicadas. Schedl investigated the 
morphology of the collected specimens and Gogala the morphology and acoustic 
emissions of this cicada species.

In regard to morphology and bioacoustic characteristics, these specimens do not 
belong to any known Tettigetta species and we therefore here give a short descrip-
tion of the new species.

MATERIALS AND METHODS

For acoustic detection and recording of songs, we used the following equipment: an 
original Telinga Pro 5 stereo microphone with plug-in power and parabola of 57-
cm diameter or an ultrasonic detector of the Pettersson D-200 type with detached 
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microphone mounted in front of a small reflector (15 cm in diameter). These devices 
were connected to Marantz PMD-670 solid-state recorder with 1 or 2 GB compact 
flash card. For analyses of sound, we used Raven 1.3 and Amadeus pro 1.3 software 
on an Apple iMac G4 computer. 

Cicadas were first detected and localized acoustically, then collected with an 
entomological net. Morphological investigations were made on dry prepared speci-
mens. Higher classification and morphological terminology follow the recent work 
of Moulds (2005). 

RESULTS

Tettigetta golestani nov. spec. (Fig. 1)

Morphology

Specimens examined: Holotype ♂ Iran, Golestan National Park, Tang-e Gol, 700-
1100 m, 16, 19. 6. 2007, leg. M. Gogala (G.Pr.318 W.S.); paratype ♂ N-Iran, Golestan 
Prov., Golestan N.P., Tangeol (sic!), 37° 22 N/ 55° 56 E, 750 m, 15-17.6.2007, (leg.) E. 
Heiss (G.Pr.310 W.S.); paratypes (4 ♂♂) Iran, Golestan National Park, Tang-e Gol, 
16, 19. 6. 2007, leg. M. Gogala; paratype (1 m) Iran, Golestan National Park, Tang-e 
Gol, 19. 6. 2007, leg. M. Gogala; paratypes (4 ♂, 3 ♀♀) Iran, Golestan National Park, 
Almeh, 17-19. 6. 2007, leg. M. Gogala.

Diagnosis: Male (holotype): Head black with median yellow spot at the postclyp-
eus and two at the base of the antennae. Pronotum black with median longitudinal 
yellow fascia, the posterior margin also yellow. Rostrum reaching posterior end of 
coxae I. Mesonotum black with central cruciform elevation yellow, as are the lateral 
edges. Legs yellow with black stripes at all femora. Femur I is shown in Fig. 2c, all 
coxae with a central black area. Venation of fore and hind wings yellow, ends of 
costae of fore wings dark brown, as are apical parts of the anales (1+2). Apical cells 
in fore wings eight, in hind wings six (Figs. 1a-c, see below).

The number of apical cells in all paratypes is not always 8/6, the number typi-
cal for the genus Tettigetta (Boulard, 1980). Two male specimens out of seven from 
Tange Gol have in both hind wings just five cells, but all four males from Almeh 
have the typical number (8/6). Also, one of three females from Almeh has on one 
side in the hind wing only five apical cells.

The tymbal membranes of the first abdominal segments (without tymbal covers) 
have four long tymbal ribs in addition to the tymbal plate (Fig. 1d). Abdominal seg-
ments in dorsal view black to brownish at the bases, with yellow posterior margins. 
Ventral side of abdomen yellow, with black central patch at the second sternite. 
Opercula round-oval and yellow with small coxal processes (Fig. 2d). The pygophor 
is shown from the dorso-causal side in Fig. 1e, laterally in Fig. 2a, and ventrally in 
Fig. 2b.

Length: males – body length 16.5±1 mm (n=11), with the wings 18 mm (n=1), 
wingspread 34±2 mm (n=11), mesothorax 4.2 mm (n=2) broad; females – body 
length 14.5 mm (n=2), wingspread 32.5 mm (n=2). 
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Fig. 1. a) Tettigetta golestani nov. spec. a) male, holotype from.Tang-e Gol, Golestan National Park, 
10. 6. 2007, b) paratype male, Almeh, 17-19. 6 2007, c) paratype female, Almeh, 17-19. 6. 2007, d) left 
tymbal, paratype male, Almeh, 17-19. 6. 2007 e) male genitalia from dorso-caudal side, paratype 
Almeh, 17-19. 6. 2007, f) female genitalia, paratype, Almeh, 17-19. 6. 2007.

Female: females were collected only at Almeh (1700-1800 m, Golestan National 
Park) and according to W. Schedl are similar to females of Cicadetta [or Cicadivetta) 
flaveola (Brullé, 1832) - see Discussion]. The habitus of males and females from this 
station is shown in Figs. 1b and c and the female genital segment in Fig. 1f.
Deposition: The holotype and female and male paratypes are deposited in the 
Slovenian Museum of Natural History, Ljubljana, Slovenija; one paratype (leg. E. 
Heiß) is in the collection of W. Schedl, Innsbruck, Austria.
Derivation of name: The new species was found in the North Iranian National Park 
of Golestan, from which it takes its name. 



398 S. E. Makarov & R. N. Dimitrijević (Eds.) 

Distribution: seven type specimens are from Tange Gol and further type speci-
mens (four males and three females) from the Almeh station (1700-1800 m) in the 
Golestan National Park, Golestan Province, Northeast Iran. 

Description of the sound emissions of Tettigetta golestani n. sp.

Song pattern: time parameters

We recorded the calling song of this species in Golestan National Park, near and 
above the station in Tange Gol and around the Almeh locality higher in the moun-
tains during the period between 15th and 19th June 2007. 

The calling song comprises repeating phrases of some short echemes (SE) with 
one long echeme (LE) at the end (Fig. 3). The number of short echemes in a phrase is 
highly variable, but most phrases comprise three to four short echemes (MEDIAN 
3, 1QT = 2, 3QT = 5.75) (Fig. 5a, b). In just a few cases among hundreds, the SE can 
also be omitted. SE duration is typically 11.5±2.1 ms (mean ± standard deviation, 
Fig. 4b), but LE duration is 183±42 ms (Fig. 4a). The repetition frequency of SE is 
typically 10.5/s. There is a clear relationship between the number of SE in a phrase 
and duration of the following LE (Fig. 5b). 

Fig. 2. Tettigetta golestani nov. spec., male: Pygophore laterally (a) and ventrally (b), c) left femur 
- lateral view, d) left operculum and part of the right one - ventral view.
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Song pattern: frequency parameters

The carrier frequency spectrum has its peak around 10.5 kHz, but the plateau of 
lower frequencies makes the range of -20 dB points very broad, from 3.4 to 12.8 kHz 
(Fig. 3c). Therefore, due to the lower sound frequencies, the song can also be clearly 
heard without use of a “bat detector” or similar device.  

Biology and ecology

During the few days spent at both localities in the Golestan National Park, we could 
not study the biology of this species in detail. Nevertheless, we obtained some inter-
esting data. The cicadas of this species are usually found sitting and singing on 
grass or other low vegetation. We found this species around the station in Tange 
Gol between 675 and 900 m a.s.l. and in the mountains around Almeh station in 
mountain meadows with elevation of 1700 – 1800 m a.s.l. Around Almeh, we found 
newly hatched cicadas (Fig. 6) of this species, mature specimens of both sexes, and 
dead insects as prey in spider webs (Fig. 8). In Tange Gol, Tettigetta golestani nov. 
spec. was not so abundant and we observed (Fig. 7) and collected only males.

DISCUSSION

The habitus of the new species is similar to that of Tettigetta turcica Schedl, 2001 
(Schedl, 2001), and females somewhat resemble Cicadetta (or according to S. Puissant 
– personal communication - Cicadivetta) flaveola (Brullé, 1832). Nevertheless, there 

Fig. 3. Calling song pattern of Tettigetta golestani nov. spec. a) oscillogram, b) spectrogram, and 
c) spectrum of  the song selection from Tange Gol, rec. No. 1002, 20th June 2007.
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are differences in the number of apical cells in the hind wings, in body size, and 
especially in details of the pygophores. The new species has no direct relatives among 
the four or five Tettigetta species known to the author Schedl from Iran and the 
Near East. 

The song of Cicadetta (or Cicadivetta – see above) flaveola (Brullé, 1832), accord-
ing to Schedl a species similar to T. golestani, has been described recently (Gogala 

Fig. 4. Tettigetta golestani nov. spec. Histograms of LE (a) and SE (b) duration. 
315 values of long echemes and 1924 values of short echemes from six insects 
were evaluated.
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and Drosopoulos, 2006). As in our new species, its song also comprises short and 
long echemes, but duration of the long echemes is very different and  echemes are 
combined into three different patterns (A, B, and C), unlike the situation in T. 
golestani.  

Since the characteristic song pattern of C. flaveola is easily recognizable, we 
can say with certainty that around Almeh or Tange Gol in Golestan we did not 

Fig. 5. Tettigetta golestani nov. spec. a) histogram of  SE counts in phrases, b) semilogarithmic  plot 
of the relationship between LE duration and number of SE in a phrase. The regression line with 
calculated values is shown.
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Fig. 6. Freshly hatched male of Tettigetta golestani nov. spec., photographed near the Almeh house, 
Golestan NP.

Fig. 7. Tettigetta golestani nov. spec., male, sitting and singing on the grass in Tange Gol, Golestan NP..
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hear any song of this species. The probability that the female specimens belong to 
C. flaveola and not to T. golestani is therefore very low. Despite some similarities in 
coloration of the insects, the genital segments in the two species are not identical; 
there are four to five apical cells in the hind wings of C. flaveola vs. six (sometimes 
five) in the new Tettigetta;  and the calling song pattern of males from Tange Gol 
and Almeh is the same.

Fig. 8. Tettigetta golestani nov. spec., male, ending as a spider’s prey. Almeh, Golestan NP.
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We decided to place this new species in the genus Tettigetta. However, one of its 
important characters [according to Boulard (1980) and Schedl (1986)] is the relation 
between veins of the fore wings, M+CuA being nearly as long as the basal vein; and 
the number of apical cells in the hind wings is typically six (Boulard, 1980). The 
validity of the genera Tettigetta, Cicadivetta, and Cicadetta needs to be re-evaluated 
in the future, possibly with the aid of molecular analyses. 
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