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Introduction

Philanthine wasps are hymenopteran insects having a solitary and predation behaviours and so they are commonly
known as beewolves, ant kidnappers, and beetle wasps (Tomlinson, 2023). They are generally found on or about
flowers, and considerable quantities of pollen may adhere to them. Taxonomically, in their generic revision of
sphecid wasps of the worldwide, Bohart & Menke (1976) considered Philantine wasps as a subfamily within the
family Sphecidae (s.£). Later, based on Hanson & Bohart (2006), the family Crabronidae was formerly treated as
several subfamilies within the family Sphecidae (s.£) carrying the subfamily Philanthinae. Recently, phylogenomic
studies of Sann er al. (2018, 2021) split the former family Crabronidae into eight families including the family
Philanthidae. This family includes 1165 species distributed in four tribus and eight genera with the genus Cerceris
Latreille, 1802 is the most speciose with 894 species (Pulawski, 2024). They have a world wide distribution ranging
from Nearctic to Ethiopian and Palaerctic regions (Bohart & Menke, 1976).

Philanthus Fabricius, 1790, Philanthinus de Beaumont, 1949 and Pseudoscolia Radoszkowski, 1876 which
belong to the family Philanthidae (Hymenoptera: Apoidea), comprise species of medium to large size (Bitsch er
al., 1997). The total number of species in the genera in the world is estimated by 186 species and 32 subspecies
(Pulawski, 2024). In North Africa and Middle Eastern, 45 species and 9 subspecies have been registered (Malash
et al., 2023a, 2023b), representing more than 24% of the total fauna in the world. In Tunisia, it is presented by
10 species and subspecies distributed in three genera (Ben Khedher er a/, 2021). Studies of these species were
started by de Beaumont (1949) who revised and keyed North african species of the family Philanthidae and later
in 1961, the same author, in a large work, studied Palacarctic species including species from North Africa. Except
Malash er al. (2023b) who reviewed recently Egyptian Philanthus species and described a new species originated
from Egypt, no other studies were focused in details on regional fauna from other North african countries. In the
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previous cited work, variations specifically in color in Philanthus ammochrysus W. Schulz, 1905 and Philanthus
variegatus ecoronatus Dufour, 1854 are presented compared to the species originated from Tunisia.

In present work due to thier specificity and variability in morphology, we aim to describe Tunisian species in
brief and establish a key for their identification.

Materials and methods

This study is based on eight species belonging to the collection of BEN KHEDHER deposited at the Laboratory
of Entomology and Insect Ecology in Regional Research Centre on Horticulture and Organic Agriculture, Chott
Meriem (CRRHAB) Sousse, Tunisia and in Atatiirk University Biodiversity Science Museum (ABBM), Erzurum,
Tirkiye. Specimens were collected from different provinces of Tunisia (Fig. 1). Materials were examined and
described under Stereomicroscope Leica MZ 12.5. To illustrate description of species, different photos for
morphological characters were taken using mostly an integrated system composed of Canon EOS 6D or EOS
1100D DSLR digital cameras, helicon remote (version 3.9.1) and Helicon focus 6.8.0. To establish the
identification key to species, and for species which are not present in the collection of BEN KHEDHER the
original descriptions made by de Beaumont (1961) and by Kohl (1891) for Philanthus soikai and P. minor species
respectively were used. Morphological description follows terminology proposed by Bitsch ez al (1997). Local and
global distribution and distributional map in Tunisia are provided for each species.

Abbreviations used are as followo: MNHN: Muséum National d’'Histoire Naturelle Paris, France; ZMHU:
Zoological Museum, Helsinki University, Helsinki, Finland; mm: millimeter.

Results and discussion

Eight species belonging to genera Philanthus Fabricius, 1790, Philanthinus de Beaumont, 1949 and Pseudoscolia
Radoszkowski, 1876 are generally medium (6 mm) to large sized (20 mm), black and yellow coloured with white
or reddish markings; frons large; inner orbit, notched or not; ocelli simple; epicnemial suture absent; fore tarsal
rake well-developed in female; middle tibia with one apical spur; fore wing with three submarginal cells, the second
submarginal cell not petiolated, first and second recurrent veins lead to second and third submarginal cells
respectively; abdomen short petiolated and first segment not nodiform.

Systematic accounts

Genus Philanthinus de Beaumont, 1949

Philanthinus de Beaumont, 1949: 194.

Type species: Philanthus integer de Beaumont, 1949.

Philanthinus integer (de Beaumont, 1949) (Fig. 2, Fig. 10A)

Philanthus integer de Beaumont, 1949: 194. Holotype: ?, Morocco: Tadjerouna (Depository: Lausanne).
Short description of male

Body (length: 7,5 mm) black with yellowish white markings (Fig. 2A); head distinctly narrow behind eyes (Fig.
2C); clypeus yellowish white, its anterior side with small median tridentate lamella and a row of hairs on lateral
sides; eyes concave, orbital inners not notched (Fig. 2D); frons slightly curved; frons and vertex with punctures
more sparser in vertex than in frons (Figs. 2A, 2D); thorax black with yellowish white markings; pronotal collar
depressed below scutum, with two lateral yellowish white spots (Fig. 2E); mesonotum smooth and shiny but only
with very small and isolated points (Fig. 2E); mesopleuron with long setae (Fig. 2C); propodeal dorsal area shiny
(Fig. 2E), laterally more reticulated (Fig. 2C); fore basitarsus with five long spines; wings transparent, nervation
light brown, in hind wing media diverging before cu-a; abdomen black, first four abdominal terga with yellowish
white bands (Fig. 2B).

Distribution in Tunisia: Kebili (Ben Khedher er a/,, 2021).
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Fig. 1 - Provinces of Tunisia: (1) Bizerte; (2) Mannouba; (3) Ariana; (4) Ben Arous, (5) Zaghouan; (6) Tunis; (7)
Nabeul; (8) Beja; 9. Jendouba; (10) Le Kef; (11) Siliana; (12) Sousse; (13) Monastir; (14) Mahdia; (15) Sfax; (16)
Kairouan; (17) Sidi Bouzid; (18) Kasserine; (19) Gabes; (20) Medenine; (21) Gafsa; (22) Tozeur; (23) Kebili; (24)
Tataouine.

Global distribution: Algeria, Egypt, Morocco, Palestine, Tunisia, United Arab Emirates (Malash er a,, 2023a).
Genus Philanthus Fabricius, 1790

Philanthus Fabricius, 1790: 224.

Type species: Philanthus coronatus Fabricius, 1790.

Philanthus ammochrysus W. Schulz, 1905 (Fig. 3, Fig. 10B)

Philanthus ammochrysus W. Schulz, 1905: 59. Holotype, &, Tunisia: Sfax (Depository: Unknown).
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192 A study of Tunisian Philanthinus, Philanthus and Pseudoscolia species

Fig. 2 - General body structure of male in Philanthinus integer (de Beaumont, 1949): (A) dorsal view of body
with focus on vertex punctures; (B) terga; (C) lateral view of body; (D) frontal view of head with focus on frons
punctures; (E) mesonotum and propodeum.

Short description of male and female

Body (length: male 10-13 mm; female: 10-12 mm) black with whitish yellow markings (Fig. 3A); clypeus with
median lobe sparsely punctuated, anterior side medially curved and with a lamella (Figs. 3E, F); clypeus of male
anteriorly with a long barbs reaching its median lobe (Fig. 3E); frons and vertex relatively densely punctuated
(Figs. 3A, E, F); pronotal collar medially with a small notch, laterally rounded (Fig. 3A); scutum with four yellow
transverse lines and scattered punctures (Fig. 3D); propodeum with a middle line black, dorsal area totally smooth
with a median groove, anteriorly small and short striated (Fig. 3D); mesopleuron shiny, upper part very finely
sparsely punctuated, lower part with distinct dense punctures (Fig. 3C); fore basitarsus with seven long spines, last
spine clearly depassing second tarsal segment; abdominal terga yellow (Figs. 3A, B).

Distribution in Tunisia: Kebili, Sfax, Tataouine (Ben Khedher er a/, 2021).
Global distribution: Algeria, Jordan, Libya, Morocco, Tunisia (Malash ez a/, 2023a).
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Fig. 3 - General body structure of Philanthus ammochrysus W. Schulz, 1905 male: (A,), dorsal view of body with
focus on vertex punctures, (B) ventral view of body; (C) mesopleuron; (D) mesonotum and propodeum with focus
on propodeal dorsal area; (E) frontal view of head; (F) female: frontal view of head.

Philanthus coarctatus coarctatus Spinola, 1839 (Fig. 4, Fig. 10C)
Philanthus coarctatus Spinola, 1839: 486. Lectotype: &', Egypt: no specific locality (Depository Collection of M.

Spinola, Torino).
Short description of male and female

Body (length: male 6,1- 9 mm; female: 6,5- 8 mm) in female whitish yellow (Figs. 4A, B, C, D), in male golden
yellow (Figs. 4E, F, G); clypeus with sparse punctures, spaces between punctures smooth (Figs. 4C, D, E, F, G);
mandibles without inner teeth, apically black; supraclypeal sclerite V-shaped yellow marking (Figs. 4C, D, E, F,
G); spaces just above anterior ocellus and behind posterior ocelli respectively with spot and band; anterior side of
pronotal collar not notched (Fig. 4H); scutum of female with two lateral lines, distinctly punctuated; upper part
of mesopleuron smooth, sometimes with scattered punctures (Fig. 4B); propodeal dorsal area medially triangular,
shiny and smooth (Fig. 4F); third abdominal tergum totally black or with narrow yellow band; in female first
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194 A study of Tunisian Philanthinus, Philanthus and Pseudoscolia species

abdominal tergum totally or partially ferrunginous and third abdominal segment with sparse and fine punctures

(Fig. 4D).

Distribution in Tunisia: Kairouan, Kasserine, Kebili, Mahdia, Sidi Bouzid, Tataouine, Tozeur (Ben Khedher er
al, 2021).

Global distribution: Algeria, Egypt, Iran, Iraq, Jordan, Libya, Morocco, Oman, Palestine, Saudi Arabia, Syria,
Tunisia, Tiirkiye, United Arab Emirates, Yemen (Malash er al,, 2023a).

Philanthus coarctatus rapror Lepeletier, 1845 (Fig. 5, Fig. 10D)

Philanthus raptor Lepeletier, 1845: 38. Holotype or syntypes: @, Algeria: Oran (Depository: MNHN).

Fig. 4 - General body structure of Philanthus coarctatus coarctatus Spinola, 1839 female: (A) dorsal view of body;
(B) mesopleuron; (C) frontal view of head, (H) pronotal collar without notch; (D) abdomen; male: (E) dorsal
view of body; (F) mesonotum and propodeum; (G) frontal view of head.
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Fig. 5 - General body structure of Philanthus coarctatus raptor Lepeletier, 1845 female: (A, B), dorsal and ventral
views of body; (C) frontal view of head, (H) pronotal collar with notch; (D) mesopleuron; male: (E) frontal view
of head; (F) abdomen. (G) mesonotum and propodeum.

Short description of male and female

It is similar to 2. coarctatus coarctatus in terms of coloration and pilosity and structure but in this subspecies
female with golden yellow markings (Fig. 5A), anterior side of pronotal collar medially slightly notched (Fig. 5H);
both sexes with third abdominal tergum distinctly and densely punctuated (Fig. 5F).

Distribution in Tunisia: Kairouan, Kasserine, Kebili, Mahdia, Monastir, Nabeul, Sousse (Ben Khedher er a/,
2021).

Global distribution: Algeria, Libya, Morocco, Tunisia (Malash er af., 2023a).
Philanthus triangulum abdelcader Lepeletier, 1845 (Fig. 6, Fig. 10G)
Philanthus abdelcader Lepeletier, 1845: 33. Syntypes: Algeria: Oran (Depository: MNHN uncertain).

Short description of male and female
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Body black and yellow coloured with ferruginous markings, female larger than male (length: female 13- 20 mm;
male 8.1-13 mm) (Figs. 6A, B, C, D); mandibles without inner teeth (Fig. 6E); clypeus yellow, in female anterior
edge with two median strong teeth and with not well pronounced tooth in each lateral side, in male anterior side
of clypeus with long brown barbs reaching the middle; supraclypeal sclerite with V-shaped (Fig. 6B) and tridentate
-shaped (Fig. 6E) yellow markings in female and male respectively; behind eyes ferruginous; antennae claviform
(Figs. 6A, B, C, D); thorax with little pilosity; pronotum more raised than scutum; propodeal dorsal area totally
densely punctuated (Fig. 6G); abdomen yellow with black bands in male (Fig. 6D) and totally yellow except first
segment black basally in female (Fig. 6A).

Distribution in Tunisia: Beja, Gafsa, Jendouba, Kairouan, Kasserine, Kebili, Le Kef, Mahdia, Monastir, Nabeul,
Sousse, Tataouine, Tozeur, Tunis (Ben Khedher er a/, 2021).

Global distribution: Algeria, Egypt, Iraq, Libya, Morocco, Oman, Palestine, Tunisia (Malash er a/., 2023a).

Fig. 6 - General body structure of Philanthus triangulum abdelcader raptor Lepeletier, 1845 female: (A) dorsal
view of body; (B) frontal view of head; (C) last abdominal segments; male: (D) dorsal view of body; (E) frontal
view of head; (F) last abdominal segments; (G) mesonotum and propodeum.
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Fig. 7 - General body structure of Philanthus variegatus ecoronatus Dufour, 1854 female: (A) dorsal view of body;
(B) frontal view of head; (C) mesonotum and propodeum; male: (D) frontal view of head, (E) dorsal view of body;
(F) sterna; (G) mesopleuron.

Philanthus variegatus ecoronatus Dufour, 1854 (Fig. 7, Fig. 10H)
Philanthus ecoronatus Dufour, 1854: 380. Syntypes: &', Algeria: Oumm ed Drou (Depository: MNHN).

Short description of male and female

Body black and yellow coloured with ferruginous markings, female larger than male (length: female 13 -15 mm;
male 7,5-14 mm); clypeus smooth, scattered punctuated, anterior side in female medially with arched lamellae;
frons with a median distinct suture, until anterior ocellus yellow, densely punctuated (Figs. 7B, C, D); vertex black
and ferruginous in female and totally black in male; middle of pronotal collar with a small notch, laterally pronotal
collar protruding (Fig. 7C); scutum with notauli (Fig. 7E); mesopleuron shiny, distinctly punctuated (Fig. 7G);
propodeal dorsal area smooth except the middle groove with small and short ridges (Fig. 7C), lateral parts densely
punctuated; hind femur in female with long setae which is absent in male; wings brownish; abdomen with large
yellow bands; second abdominal tergum distinctly and densely punctuated; first five abdominal sterna ferruginous,
the rest black, laterally with yellow markings, provided with a well-developed seta on sterna 4, 5 and 6 (Fig. 7F).
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Distribution in Tunisia: Gafsa, Kairouan, Kebili, Mahdia, Sidi Bouzid, Tataouine, Tozeur, Zaghouan (Ben
Khedher er al, 2021).

Global distribution: Algeria, Egypt, Libya, Morocco, Palestine, Tunisia (Malash er af,, 2023a).
Genus Pseudoscolia Radoszkowski, 1876

Pseudoscolia Radoszkowski, 1876: 103.

Type species: Pseudoscolia maculata Radoszkowski, 1876.

Pseudoscolia berlandi (de Beaumont, 1949) (Fig. 8, Fig. 10I)

Philoponidea berlandi de Beaumont, 1949: 209. Holotype: ?, Southern Algeria: Sidi Obka (Depository:
MNHN).

Fig. 8 - General body structure of female in Pseudoscolia berlandi (de Beaumont, 1949): (A), dorsal view of body
with focus on platform on hind tibia, (B) ventral view of body; (C) terga; (D) mesopleuron; (E) mesonotum and
propodeum; (F) frontal view of head.
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Fig. 9 - General body structure of female in Pseudoscolia dewitzi (Kohl, 1889): (A) dorsal view of body; (B)
mesonotum and propodeum; (C) frontal view of head; (D) mesopleuron; (E) terga.

Short description of female

Body medium sized (length: 6-8 mm), black with whitish and ferruginous markings; head narrow behind eyes
(Fig. 8A); clypeus whitish, medially slightly curved, with silvery setae (Fig. 8F); eyes not fully reach mandibular
articulation (Fig. 8B); frons with silvery setae (Fig. 8F); pronotal collar whitish yellow, well-developed, medially
notched (Figs. 8E, F); pronotum raised and distinct from scutum; scutellum without whitish yellow band;
mesopleuron shiny, with short silvery setae, upper part with fine longitudinal ridges (Fig. 8D); propodeal dorsal
area fully finely striated (Fig. 8E); fore basitarsus with 6-8 spines, the apical reaching or slightly exceeding the end
of the second tarsal segment; hind tibia basally with small platform (Fig. 8A); median vein of hind wing diverging
well before cu-a; abdomen ferruginous with white bands, often interrupted in the middle (Fig. 8C); pygidial plate
clearly limited.

Distribution in Tunisia: Gabes, Tataouine, Tozeur (Ben Khedher er a/, 2021).

Global distribution: Algeria, Egypt, Morocco, Palestine, Tunisia (Malash er al., 2023a).
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200 A study of Tunisian Philanthinus, Philanthus and Pseudoscolia species

Fig. 10 - Distributional maps of species (black color): (A) Philanthinus integer; (B) Philanthus ammochrysus; (C)
Philanthus coarctatus coarctatus; (D) Philanthus coarctatus raptor; (E) Philanthus minor; (F) Philanthus soikai;
(G) Philanthus triangulum abdelcader; (H) Philanthus variegatus ecoronatus; (1) Pseudoscolia berlandi; (J)
Pseudoscolia dewitzi.

Pseudoscolia dewitzi (Kohl, 1889) (Fig. 9, Fig. 10])
Philoponus dewitzi Kohl, 1889: 195. Syntypes: &', Egypt: no specific locality (Depository: ZMHU).
Short description of female

It is similar to 2. berlandi in term of coloration and structure, but it is different by: head behind eyes distinctly
narrow (Fig. 9D); compound eyes reaching mandibles (Fig. 9D); scutellum with whitish yellow band; pronotal
collar well-developed, medially largely notched, laterally rounded (Fig. 9C); mesopleuron shiny, with little
punctures and silvery setae (Fig. 9D); propodeal dorsal area shiny and partially smooth (Fig. 9B); fore basitarsus
with six spines, sixth spine not reaching apex of first two tarsal segments combined, middle basitarsus dorsally with
four spines.

Distribution in Tunisia: Kebili, Medenine, Sidi Bouzid, Tozeur (Ben Khedher er al, 2021).

Global distribution: Algeria, Canary Islands, Egypt, Jordan, Libya, Morocco, Oman, Palestine, Tunisia,
Turkmenistan, United Arab Emirates (Malash er a/., 2023a).
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Identification key to the Tunisian species male and female of Philanthus, Philanthinus and Pseudoscolia
genera

1. Mesopleuron with episternal and epimeral sutures (Fig. 3C); inner orbit concave or notched; pygidial

plate less distinct or absent.............oooii 2

- Mesopleuron without episternal and epimeral sutures (Fig. 8D); inner orbit convex; pygidial plate at least
present and distinct in female (Pseudoscolia)...................ccooiiiiiiiiiiiiiiiiiiiiiniiiinn 9

2. Inner orbit not notched (Fig. 2D)......ouiiiiiiiiiiiiiiiiie e Philanthinus integer

- Inner orbit notched (Figs 3E, F) (PRIANLAUS).............ccoociiiiiiiiiiiiiiiiiiiiiii i, 3

3. Propodeal dorsal area completely densely punctuated (Fig. 6G); in female anterior side of clypeus with
two strong teeth..... ... P. triangulum abdelcader

- Propodeal dorsal area partially smooth and shiny (Fig. 3D); in female anterior side of clypeus without
LIS o PO PP PP 4

4. Upper and lower parts of mesopleuron densely punctuated (Fig. 7G)...........P. variegatus ecoronatus

- Upper part of mesopleuron with sparse punctuation and its lower part densely punctuated (Fig.
B e 5

5. Third abdominal tergum black (Fig. 4A)...........cooiiiiiiiii 6

- Third abdominal tergum totally with yellow band or ferruginous...................ool7

6. Third abdominal tergum sparsely punctuated (Fig. 4D); in female markmgs whlte, ﬁrst abdommal tergum

ferruginous (Fig. 4A)......cccoiiiiiiiiiiiiiiiiiii e P. coarctatus coarctatus

- Third abdominal tergum densely punctuated (Fig. 5F); in female markings golden yellow; first abdominal
tergum not ferruginous (Fig. SA)......ccccooviiiiiiiiiiiiiiin P. coarctatus raptor

7. Pronotal collar medially slightly emarginated (Fig. 3A)............cocoiiiiiiiiiiin P. ammochrysus

- Pronotal collar medially distinctly emarginated.............ooooiiiiiiiiiiiii 8

8. First three abdominal terga ferruginous..............cooooii P. soikai

- Abdominal terga with yellow bands...................o P. minor

9. Propodeal dorsal area shiny and partially striated (Fig. 9B); pronotal collar medially with a large identation
(FIZ 90 e P. dewitzi

- Propodeal dorsal area not shiny and totally finely striated (Fig. 8E); pronotal collar medially with a small
identation (Fig. 8F)... ..ot P. berlandi

Acknowledgments

This study has been obtained from the PhD thesis named “Faunistic and Systematic studies on Tunisian species
of Crabronidae (Insecta: Hymenoptera)”. We would like to thank Dr. Toshko LJUBOMIROV (Bulgaria) for
helps in the first identification of some materials.

REFERENCES

Ben Khedher, H., Yildirim, E. & Braham, M. (2021) A checklist of Philanthini and Pseudoscoliini (Hymenoptera:
Crabronidae) with new records from Tunisia. 7ransactions of the American Entomological Society, 147(1), 1-10.

hteps://doi.org/10.3157/061.147.0101
Bitsch, J., Barbier, Y., Gayubo, S. F, Schmidt, K. & Ohl, M. (1997) Faune de France. 82. Hyménoptéres Sphecidae

d’Europe occidentale. Volume 2. Fédération francaise des Sociétés Naturelle, Paris, France, 429p.

Bohart, R. M. & Menke, A. S. (1976) Sphecid Wasps of the World: a generic revision. University of California Press, Berkeley,
695p.

de Beaumont, J. (1949) Les Philanthus et Philiponidea de I'Afrique du N.-O (Hym. Sphecid.). Mitteilungen der
Schweizerischen Entomologischen Gesellschaft, 22, 173-216.

de Beaumont, J. (1961) Notes sur les Philanthus paléarctiques (Hym. Sphecid.). Mitteilungen der Schweizerischen
Entomologischen Gesellschaft, 33, 201-212.

Journal of Entomological Society of Iran 2024 + 44 (2)


https://doi.org/10.3157/061.147.0101

202 A study of Tunisian Philanthinus, Philanthus and Pseudoscolia species

Hanson, P. & Menke, A. S. (2006) Capitulo 17. Las avipas apoideas: Ampulicidae, Sphecidae, Crabronidae. /n: Hanson, P.
E. and Gauld, I. D. (Eds.), Hymenoptera de la Regién Neotropical. Memoirs of the American Entomological Institure,
77, 694-733.

Kohl, F. F. (1891) Zur Kenntnis der Hymenopteren-Gattung PhilanthusFabr. (sens. Lat.). Annalen des k.k. Naturhistorischen
Hofmuseums, 6, 345-370.

Malash, A. A, Edmardash, Y. A. & Gadallah, N. S. (2023a) Biodiversity of the philanthine wasps in Middle Eastern and
North African countries with special reference to the Egyptian fauna (Apoidea: Crabronidae). Oriental insects, 57(2),
491-580. hteps://doi.org/10.1080/00305316.2022.2089757

Malash, A. A, Edmardash, Y. A. & Gadallah, N. S. (2023b) The genera Philanthus Fabricius, 1790 and Philanthinus de
Beaumont, 1949 (Hymenoptera: Crabronidae: Philanthinae) in Egypt, with a new record and the description of a new
species. Zootaxa, 5249(2), 151-189. https://doi.org/10.11646/zo0taxa.5249.2.1

Pulawski, W. J. (2024) Catalogue of Sphecidae. California Academy of Sciences. Available from:
https://www.calacademy.org/scientists/projects/catalog-of-sphecidae (accessed 19 March 2024).

Sann, M., Niehuis, O., Peters, R.S., Mayer, C., Kozlov, A., Podsiadlowski, L., Bank, S., Meusemann, K., Misof, B.,
Bleidom, C. & Ohl, M. (2018) Phylogenomic analysis of Apoidea sheds new light on the sister group of bees. BMC
Evolutionary Biology, 18, 71. https://doi.org/10.1186/s12862-018-1155-8

Sann, M., Meusemann, K., Niehuis, O., Escalona, H. E., Mokrousov, V., Ohl, M., Pauli, T. & Schmid-Egger, C. (2021)
Reanalysis of the apoid wasp phylogeny with additional taxa and sequence data confirms the placement of Ammoplanidae
as sister to bees. Systematic Entomology. https://doi.org/10.1111/syen.12475

Tomlinson, S. (2023) Superfamily Apoidea. /m: Nastasi, L. F., Kresslein, R. L., Fowler, K. O., & Fernandez Flores, S. R.
(Eds.), Biodiversity and classification of wasps. 1* edition, 454-487.

Journal of Entomological Society of Iran 2024 ¢ 44 (2)


https://doi.org/10.1080/00305316.2022.2089757
https://doi.org/10.11646/zootaxa.5249.2.1
https://www.calacademy.org/scientists/projects/catalog-of-sphecidae
https://doi.org/10.1186/s12862-018-1155-8
https://doi.org/10.1111/syen.12475

Ben Khedher et al 203

(Hymenoptera: Apoidea: Philanthidae) Pseudoscolia § Philanthus «Philanthinus (Slaag3 ¢,m))
On3g3 )
Tplaly srasme o7 T g il Jgl (Y R o s

05 (gl mye Sl (S5 g5y5liS 5 SLel (ol atbaie Sl 35 0 LR2IAGRO3 Slados oliylejl -)

= benkhedherhassib@gmail.com I heps://orcid.org/0000-0001-6292-3677
D4 braham.mohamed@gmail.com & Aups://orcid.org/0000-0003-3913-5175

4S5 pyy)| ‘6)93’[3’1 ol ¢ 65y5LiS oSl o S 3LS 09,5 -
Y erolyildirim65@gmail.com I hutps://orcid.org/0000-0002-9989-9882
Ao azsa U

Glonr 38kt ot paas | VEY/PYVE s Ghpdy | VESY/V /A el s

63358
& Ly > Pseudoscolia Radoszkowski, 1876 4 Philanthinus de Beaumont, 1949 « Philanthus Fabricius, 1790 (sla s 4 3lis y50) sladiss
elolis WS g o Grogi bl wliscsu, o Sy g M o) p Philanthus soikai de Beaumont, 1961 o Philanthus minor Kohl, 1891 &5 9> 3>

ol o 1)l uigs )3 465 a8y Al g osd 03> Lis Jlumud gl b ladieS wlibicsy, Sluogas A5 ol Ll
i A (ol g ot )y ololid WIS cololie Jb s galS ells

(benkhedherhassib@gmail.com : g Sl Cuwy) ;203 e 1] gm0 dkiun g5

Citation: Ben Khedher, H., Yildirim, E. & Braham, M. (2024) A study of Tunisian Philanthinus, Philanthus and Pseudoscolia species
(Hymenoptera: Apoidea: Philanthidae). /. Encomol. Soc. Iran, 44 (2), 189-203. https://doi.org/10.61186/jesi.44.2.8

Journal of Entomological Society of Iran 2024 + 44 (2)


mailto:benkhedherhassib@gmail.com
https://orcid.org/0000-0001-6292-3677
mailto:braham.mohamed@gmail.com
https://orcid.org/0000-0003-3913-5175
mailto:erolyildirim65@gmail.com
https://orcid.org/0000-0002-9989-9882
mailto:prslotfollahy@yahoo.com
https://doi.org/10.61186/jesi.44.2.8
https://orcid.org/0000-0001-6292-3677
https://orcid.org/0000-0002-3509-425X
https://orcid.org/0000-0003-3913-5175

	A taxonomic study of Tunisian species wasps of genera Philanthinus, Philanthus and Pseudoscolia (Hymenoptera: Apoidea: Philanthidae)

