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Abstract

This study documents the second occurrence of Panorpa tatvana ressli Willmann, 1975, a subspecies in the
Panorpidae family, in Bolu province within the West Black Sea Region of Tiirkiye. Nearly five decades after its initial
sighting, this reaffirms the enduring presence of Panorpa tatvana ressli in the area. This information provides a
valuable contribution to the knowledge of the Mecoptera fauna of Turkey, and it also highlights the importance of
continuous monitoring for understanding species continuity and ecosystem changes.
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Panorpa tatvana reslii* nin Bolu’daki (Tiirkiye) ikinci kaydi

Ozet

Bu calisma, Tiirkiye'nin Bat1 Karadeniz Bolgesi’nde yer alan Bolu'da, Panorpidae familyasindan bir alttiir olan
Panorpa tatvana ressli Willmann, 1975'in varligini ikinci kez ortaya koymaktadir. ilk kaydindan neredeyse elli yil
sonra Panorpa tatvana ressli'nin bolgede kalic1 varligi yeniden teyit edilmistir. Calisma, Tiirkiye'nin Mecoptera faunasi
bilgisine degerli bir katk1 saglamakta ve ayni zamanda tiir devamliliginin ve ekosistem degisikliklerinin anlagilmasinda
stirekli izlemenin 6nemini vurgulamaktadir.

Anahtar kelimeler: Mecoptera, Panorpa tatvana ressli, Panorpidae, Akrep sinegi, Tiirkiye
1. Introduction

Mecoptera stands out among other insect orders due to the presence of a rostrum housing mouthparts at its
apex, accompanied by fore- and hind wings characterized by comparable size and venation. The family Panorpidae
holds the distinction of being the most extensive within Mecoptera, encompassing 500 species distributed among one
extinct and eight extant genera. Its primary habitat is predominantly in the Northern Hemisphere [1]. Only 13 Panorpa
species have been identified in Tiirkiye [2], yet recent studies from neighboring regions e.g., in the Caucasus [3], in the
Balkans [4] highlight the dynamic nature of Panorpidae distributions and the need for ongoing targeted surveys.
Wilmann reported Panorpa tatvana ressli for the first time in 1975, especially in Abant (Bolu). The same author
reported the distribution areas of this subspecies as Kizilcahamam (Ankara), Bolkar Mountains (Camliyayla, Mersin),
Ilgaz Mountains (Kastamonu), Bozdaglar (Izmir, along Manisa) [5].

Panorpa species prefer cool higher elevations where morning mist moistens the vegetation [6]. Adults of
Panorpidae species exhibit a diverse feeding behavior consuming a range of substrates such as decaying animal and
plant matter, as well as deceased insects; certain species among them are phytophagous [7]. However, some researchers
have reported that Panorpidae species also feed on flowering plants [7-10].
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Research on the family Panorpidae in Tiirkiye is scarce, likely due to two factors: Their lack of economic
importance as pests or beneficial organisms to date, and insufficient reference materials for species identification, have
contributed to this research gap. Analyzing habitat distribution by examining the relationship between habitat variables
and the distribution and habitat preferences of animal species is critical for understanding their ecological roles.
Information on the presence, abundance, distribution, and feeding status of animals within an area can be inferred from
the condition and quality of the habitat. Through habitat status, anticipated positive or negative changes in a species or
population, as well as the consequent impact on the habitat itself, can be assessed, enabling timely intervention if
necessary [11].

New studies on rarely recorded species like P. tatvana ressli are essential to update regional biodiversity
knowledge and renew scientific interest in this overlooked taxon. This study presents the second documented
occurrence of Panorpa tatvana ressli in the Western Black Sea region. This finding not only verifies the presence of the
subspecies in the specified geographical area but also attests to the establishment of a native population within the
region. The identification of an indigenous population of P. tatvana ressli in the Western Black Sea region contributes
significantly to our understanding of the subspecies' distribution and ecological dynamics in this particular geographical
context.

2. Material and Methods

Panorpa tatvana ressli was collected Bolu, Western Black Sea, Tiirkiye. The samples were collected with the
help of a sweep netting from the slopes of the mountain, which are rich in trees and shrubs (1005 m, N 40°41.27°, E
31°40.24’). The collection of samples took place between July and October, with field visits conducted every 15 days.
In the sampled area, coniferous trees such as pine and fir dominate the higher elevations, while deciduous species like
oak, beech, and hornbeam are prevalent at mid and lower altitudes. Dense shrubs, herbaceous plants, and ferns populate
the forest understory, providing habitat for various small animals and insects. The confirmation of identification was
undertaken by Rainer WILLMANN (Germany) through a detailed examination of the male genitalia, with a specific
focus on relevant paramers.

3. Results

Scorpionflies, or as they are often referred to, Mecoptera, make up an order that currently has a very low
number of species and individuals. Their small numbers and rather secretive lifestyles where the reasons why very little
research had been conducted on this group for a long time. Scorpionflies were first mentioned by Aristotle, but it was
only in the 17th century that they began to be studied and described. However, all these descriptions were fragmented
and unsystematic. In 1921, the first monograph on this group was published by Esben-Petersen [12]. The species of the
family Panorpidae in Europe and America belong to the same genus and do not exhibit particularly sharp species
differences, suggesting that they settled in relatively recent geological times. The taxonomy of modern representatives
of this order is primarily based on morphological differences between the abdomens of males and females. Wing
characteristics serve only as auxiliary traits [13].

The second record of Panorpa tatvana ressli, which was described a new subspecies for science by Rainer
WILLMANN in 1975, and photographs of the subspecies are given below.

Panorpa tatvana ressli Willmann, 1975

Diagnosis: The Panorpidae (Insecta: Mecoptera) showcases members with an orthognathous head, featuring uniform
antennae and three ocelli on its frontal region along with compound eyes, contributes to the distinctive appearance of
Panorpa species (Figure 1, 2, 5). The elongated facial structure, a result of modified 'beak’ shaped jaws formed by the
clypeus and labrum, is a notable characteristic. In males, the terminalia exhibit remarkable development, adopting a
spherical morphology akin to the post-abdominal segment of scorpions. This unique feature, defining the order as
'scorpion flies," encompasses gonopods and a distinct copulatory organ, typically characterized by two cerci in the tenth
row (Figure 3). The copulatory organ's hypovalves, crucial in species determination, facilitate the mating structure's grip
during copulation, ensuring contact with the spermatheca duct. Females, on the other hand, possess an ovipositor
terminating in two cerci (Figure 4) [7, 10, 14-17].

Material examined: Tiirkiye, Bolu, 1005 m, N 40°41.27°, E 31°40.24°, 1 9,1 &, 26.VI11.2023 (leg. F. N. EIma).
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Figure 1-7. Panorpa tatvana ressli Willmann. (1) male left wings in dorsal view (ptb: pterostigma band, abr: apical
branch, bbr: basal branch); (2) female habitus in dorsal view; (3) male terminal abdomen V-IX in lateral view; (4)
female abdominal segments IX—XI in ventral view and cercus; (5) male head in frontal view; (6) male genital bulb in
ventral view, white arrows indicated hypovalve; (7) male gonostylus in ventral view.

4. Conclusions and discussion

The second detection of Panorpa tatvana ressli Willmann, 1975 Mecoptera: Panorpidae) in the Western
Black Sea Region (Bolu) not only contributes significantly to the in-depth understanding of the region's biodiversity and
ecosystems but also introduces a novel perspective on the distribution of this species in Tiirkiye. Despite its inclusion
within the Panorpa aspoecki species group, comprising seven known species and ten subspecies, including P. tatvana
tatvana Willmann, 1974 found in the European part of Tiirkiye [18], the lack of specific identification keys poses
challenges for future research. These keys, essential for distinguishing between closely related species, necessitate
referencing Willmann’s earlier works for accurate classification. However, future research efforts should aim to
establish updated and comprehensive identification tools, focusing on both morphological traits and molecular markers
to aid species delimitation.
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Despite relying on the shape of the sub genital plate (sclerite 9) as a determining factor for Panorpa species,
variations exist among European species and most Anatolian members of the aspoecki group. While some display a
caudal recess in their sub genital plate, this feature remains species-specific, absent in others or showing weaker
indentations, serving as individual distinctions. The distinct characteristics of the aspoecki group include a completely
black body coloration, well-defined wing color patterns, and distinct male genitalia [19]. Given the current reliance on
morphological features, exploring molecular phylogenetics offers promising avenues for future studies. By utilizing
techniques such as mitochondrial DNA sequencing (e.g., mtCOIl gene), researchers could unravel the evolutionary
relationships between Panorpa tatvana ressli and other species within the aspoecki group, potentially revealing cryptic
diversity or more precise species boundaries. Molecular studies could also provide insights into the species'
biogeographical history and dispersal patterns across Anatolia and neighboring regions.

The differentiation and identification of the species primarily rely on their terminal morphological
characteristics, particularly the localized shapes of the hypovalves (Figure 6). The entire body and wing markings
display a black to black-brown hue. Notably extensive, the wing marks consist of a basal band that doesn't extend to the
wing's rear edge. The apical branch (abr) is linked to the basal branch (bbr) of the pterostigma band (ptb). The male
genitalia exhibit a broadly oval shape. The hypovalvae barely reach the midpoint of the gonopods, excluding their
terminal scales. Adjacent to the terminal scales, each hypovalvae showcases a distinct, narrow longitudinal groove,
continuing caudally beyond their base. The basal segment of the ventral parameres is broad and shield-shaped, with a
slender gonostylus (Figure 7).

As of current records, P. tatvana ressli remains reported solely from its type locality in Tiirkiye, , specifically
Bolu, Abant lake [19]. This paper presents the second documented instance of this subspecies in Tirkiye. This
information makes a significant contribution to Turkey's Mecoptera fauna and provides information on the continued
continuity of the species.

In conclusion, the detection of P. tatvana ressli in Bolu significantly enhances our knowledge of the species’
distribution and underscores the importance of continued research in the region. Future studies focusing on molecular
phylogenetics, ecological interactions, and broader biogeographical comparisons will not only clarify the species’ place
within the aspoecki group but also contribute to a more profound understanding of Mecoptera diversity in Tirkiye and
beyond.
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