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Revision of the subfamily Cardiochilinae Ashmead, 1900
(Hymenoptera: Braconidae) in Egypt, with new records and a
new species
Yusuf A. Edmardasha, Neveen S. Gadallaha and Michael J. Sharkeyb

aEntomology Department, Faculty of Science, Cairo University, Giza, Egypt; bDepartment of Entomology,
University of Kentucky, Lexington, KY USA

ABSTRACT
In the present study, the subfamily Cardiochilinae (Hymenoptera:
Braconidae) is revised. This study is based on specimens deposited
in Egyptian repositories. Many of them were collected during
Priesner’s trips to Gebel Elba (extreme south-west of Egypt). The
subfamily Cardiochilinae is represented in Egypt by 11 species in
three genera, Bohayella Belokobylskij, 1987 (one species),
Cardiochiles Nees, 1819 (three species) and Schoenlandella Cameron,
1905 (seven species). The cardiochiline species C. pseudofallax
Telenga, 1955 and S. deserta (Telenga, 1955) are recorded here as
new records in the fauna of Egypt. The females of previously known
male C. weidholzi Fischer, 1958, S. acrenulata (Fischer, 1958) and S.
obscuriceps (Fischer, 1958) as well as the male of the previously known
female S. glabra (Fischer, 1958) are described. Schoenlandella pseudo-
glabra sp. nov. is also described and illustrated.
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Introduction

The subfamily Cardiochilinae Ashmead, 1900 is one of 46 subfamilies of braconid wasps (Yu
et al. 2012) and a member of the microgastroid assemblage (the ‘microgastri’ of Mason
1983), either based on morphological data only (Mason 1981; Quicke and van Achterberg’s
1990 assessment of Wharton et al. 1992; Whitfield and Mason 1994) and/or in combination
with molecular data (Dowton et al. 1998; Dowton 1999; Sharanowski et al. 2011). The
subfamily shows variable placement within this lineage, but is always clearly resolved as a
separate subfamily. It comprises 216 described species in 16 genera, with only two genera
(viz. Cardiochiles Nees and Schoenlandella Cameron) that are cosmopolitan, contrary to the
other cardiochiline genera that are restricted to particular biogeographic regions
(Dangerfield et al. 1999). The two genera comprise about 55% of the total described
species (Dangerfield et al. 1999; Yu et al. 2012). In general, the species of this subfamily
are more common in tropical and arid habitats (Dangerfield et al. 1999) and are poorly
represented in temperate latitudes (Quicke and Kruft 1995; Mercado and Wharton 2003),
with the following species richness in each realm: 49 Palaearctic, 48 Afrotropical,
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39 Nearctic, 38 Oriental, 29 Australasian and 16 Neotropical (Dangerfield et al. 1999; Yu
et al. 2012). Three of the Egyptian species (Bohayella temporalis (Fischer, 1958),
Schoenlandella glabra (Fischer, 1958) and S. maculata (Fischer, 1958)) are restricted to the
Afrotropical, not the Palaearctic as mentioned in Dangerfield et al. (1999) and Yu et al.
(2012), because they are recorded only from the extreme south-eastern region of Egypt
(Gebel Elba) that belongs to this realm (Larsen 1990; Edmardash et al. 2017). The great
majority of species are restricted to only one realm or even to a narrow range of countries
within that realm. Only seven species are shared between two realms and no realms share
more; Cardiochiles saltator (Fabricius, 1781) is the only cardiochiline species showing a
relatively wide distribution, from east to west of the Palaearctic realm as well as in India
(Oriental realm) (Dangerfield et al. 1999; Yu et al. 2012). New discoveries of this subfamily
are relatively slow, especially in the regions neighbouring Egypt; only four new species
were designated new to science in the Western Palaearctic region over the last 30 years.

A large proportion of species (153, ≈71%) were originally described under the genus
Cardiochiles Nees sensu lato (Shenefelt 1973; Yu et al. 2012). Many of these species have
since been combined with other genera, most notably Schoenlandella which includes 54
species, the second after Cardiochiles sensu stricto. Others have been transferred to other
genera as a result of subsequent generic treatments (Belokobylskij 1987; Dangerfield and
Austin 1990, 1995; Dangerfield et al. 1996, 1999). These genera are: Austerocardiochiles
Dangerfield, Austin &Whitfield, 1999 (14 species), Bohayella Belokobylskij, 1987 (10 species),
Hymenicis Dangerfield, Austin & Whitfield, 1999 (three species), Pseudocardiochilus Hedwig
(three species), Retusigaster Dangerfield, Austin & Whitfield, 1999 (eight species) and
Toxoneuron Say (20 species) (Dangerfield et al. 1999; Yu et al. 2012).

Host information is missing for about 80% of cardiochiline species (Mercado and
Wharton 2003; Yu et al. 2012). From the limited data available they are koinobiont
endoparasitoids of the larvae of a large number of lepidopteran families, particularly
Pyralidae and Noctuidae, some of which are major pests of agricultural crops and forests
(Huddleston and Walker 1988; Shaw and Huddleston 1991).

The most comprehensive work dealing with the biology of members of this subfamily
was that of Huddleston and Walker (1988), who listed 31 lepidopteran species mainly
from the families Pyralidae and Noctuidae, in addition to minor families Epiplemidae,
Cosmopterigidae, Gelechiidae and Tortricidae associated with 23 Cardiochiles sensu lato
species from the Sahel of West Africa. Uraniidae have been recorded as hosts for
Bohayella; Pyralidae and Noctuidae for Cardiochiles; and Noctuidae for Toxoneuron
(Dangerfield 1996; Yu et al. 2012).

In Egypt, the only study dealing with this subfamily is that of Fischer (1958),
who described seven species new to science under the genus Cardiochiles: C. temporalis
(= Bohayella temporalis), C. priesneri, C. weidholzi, C. acrenulatus (= Schoenlandella
acrenulata), C. glaber (= S. glabra), C. maculatus (= S. maculata) and C. obscuriceps
(= S. obscuriceps).

Study area

The present study is based on specimens collected from Dakhla Oasis (Western Desert),
Gebel Elba, Kerdasa (Giza), Kom Oshiem (Fayoum) and Wadi Digla (Cairo Desert), as well
as those deposited in several Egyptian insect collections.
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Gebel Elba (22°00′–23°02′N, 36°00′–36°55′E), located at the southern area of the
Egyptian Arabian Desert, comprises 11 wadis (El-Gohary 2008). It covers approximately
10,000 km2. The region is a transitional zone between the Palaearctic and Afrotropical
realms (Benson et al. 1979). However, the phytogeographical affinities are distinctly
Afrotropical (Fahmy 1936). The Gebel is notably very rich floristically compared with
the other parts of the Eastern Desert (El-Hadidi 2000). More than 458 plant species are
present in Elba (Zahran and Willis 1992), and trees and shrub species are proportionally
more diverse than in all other regions of Egypt (El-Gohary 2008). Some of the Sahelian
trees are restricted to Gebel Elba and unknown from any other parts of Egypt (Boulos
1999-2005). The flora in this region is dominated by a dense cover of Acacia species and
other naturally occurring shrubs (El-Gohary 2008).

Dakhla Oasis (25°28′–25°44′N, 28°48′–29°21′E) is located about 300 km west of the
Nile Valley. The lowest point of the oasis is about 100 m above sea level (El-Ghani and
Fawzy 2006). The total area of cultivated lands was formerly about 31,500 hectares, but
this has been greatly reduced because of land salinisation (El-Ghani and Fawzy 2006).
Dakhla Oasis comprises about 18 plant species, where alfalfa (Medicago sativa L.) is the
principal crop species. Other plant species are Cynodon dactylon (L.), Echinochloa colona
(L.), Imperata cylindrica (L.), Phragmites australis (Cav.) (Poaceae), Juncus rigidus Desf.
(Juncaceae), and Tamarix nilotica (Ehrenb.) (Tamaricaceae). These species are most
common in the Mediterranean North African flora (Quézel 1978).

Wadi Digla (29° 55ʹ 57.98” N; 31° 25ʹ 39.14” E) is located in the northern part of the
Eastern Desert, 30 km from east to west, reaching the River Nile at Maadi (southern Cairo
Governorate). The protectorate Wadi Digla is located east of Maadi, covering an area of
60 km2. It is characterised by an extreme climate in relation to that of the North Coast
region. Its relative humidity reaches 70% in September and 21% in June. Wadi Digla
protectorate comprises both annual and seasonal plant species, which are dominated
by Cistanche phelypaea (L.) (Orobanchaceae), Ochradenus baccatus Delile (Resedaceae),
Atriphex halimus L. (Amaranthaceae), Farsetia aegyptia Turra, Zilla spinosa (L.)
(Brassicaceae), Zygophyllum coccineum L. (Zygophyllaceae), Iphiona mucronata (Forssk.)
(Asteraceae), Gymnocarpos decandrus (Forssk.) (Caryophyllaceae) and Deverra tortuosa
(Desf.) (Apiaceae) (Salama et al. 2005).

Both Kerdasa (Giza; 30° 1ʹ 53.76” N, 31° 6ʹ 42.22” E), and Kom Oshiem (Fayoum; 29° 31ʹ
45.19” N, 30° 55ʹ 34.39” E) are located in the Lower Nile Valley and its delta, and are
intensively cultivated.

Materials and methods

The present study is based mainly on specimens deposited in Egyptian repositories.
Many of these were collected during Priesner’s trips to Gebel Elba (extreme south-west
of Egypt). Sampling was done by means of net sweeping and light traps. Wing venation
terminology is based on Dangerfield and Austin (1995). Morphological terms are based
on van Achterberg (1993) and Dangerfield and Austin (1995); body sculpture terminol-
ogy is based on a combination and modification of both Eady (1968) and Harris (1979).
Descriptions of colouration and sculpturing of different leg sides follows auxiliary terms
(kickface, gripface, foreface and backface) explained in (Aguiar and Gibson 2010).
Drawings were made using a camera lucida attached to an Olympus stereo-microscope
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(SZX9) or Boeko stereomicroscope. Measurements were made using an ocular micro-
meter. Global distribution is based mainly on Yu et al. (2012), in addition to scattered
data in available articles. Synonyms are based largely on Shenefelt (1973) and Yu et al.
(2012).

The description of species follows Dangerfield and Austin (1995), to facilitate compar-
ison among species.

The identification of species, including the new species, was facilitated by De Saeger
(1948) (Afrotropical and Ethiopian species), Fischer (1958) (Egyptian species), Huddleston
and Walker (1988), Oltra and Falco (1997), Tobias and Yakimavichyus (1986),
Belokobylskij (2007), Papp (2014) and Farahani et al. (2015).

List of abbreviations

AOL: anterior-ocellar line (distance between the inner edges of anterior and lateral
ocellus); OOL: ocello-ocular line (distance from the outer edge of a lateral ocellus to
the compound eye); ØOD: diameter of ocellus; POL: post-ocellar line (distance between
the inner edges of the two lateral ocelli); S: metasomal sterna; SMC2: second submar-
ginal cell of fore wing; T: metasomal terga.

Because the wing nomenclature (van Achterberg 1993) is the most widely employed
in braconid taxonomic research, we here list the terminology of wing veins following
Dangerfield and Austin (1995), adding in parentheses its equivalent from van Achterberg
(1993).

Fore wing: 1-2A+3A (3A – third analis); 1-A (2A – second analis); 1-Cua (1-CU1 – first
sector of cubitus); 1-M (1-M – first sector of radial vein); 1R1 (1-R1 – first sector of radius);
1-SR)1-SR – first sector of radial vein); 1-SR+M (1-SR+M – first sector of radial vein section
overlayed with medial vein); 2 + 3SR, from basal side, (2-SR, second sector of section
radii; according to Dangerfield and Austin (1995) vein 1r arose as small node medio-
basally and divided it basally into 2-SR and 3-SR); 2-CUa (3-CU1 – third sector or cubitus);
2-CUb (CU1a – first cubito-anal vein); 2r (r – transverse radial vein); 2-SR (the basal part of
2-SR – second sectio-radial vein); 2-SR+M (2-SR+M – second sector of section radial vein
overlayed with medial vein); 3-M (3-M – third medius); 3r (absent; it is a spectral node in
the middle of SR1); 3-SR (the apical part of 2-SR); 4-SRa (3-SR – third sectio-radial vein); 5-
SR (the apical part of SR1 – sectio-radial vein); C+Sc+R (C+Sc+R – cubitus, sub-cubitus
and radius overlaying each other); M+Cu (M+Cu1 – medial vein overlaid with first
Cubitus); m-cu (m-cu – transverse radio-medial vein); r-m (r-m – transverse radio-medial
vein); Rs (Rs1 – sectio-radius). Hind wing: 3A (3A – third analis); 2-1A (2-1A – second
sector of first analis); 2-Sc+R (2-Sc+R – second sector of subcosta overlayed with radius).

List of insect repositories according to Evenhuis (2017)

AUCE: Al Azhar University collection, Cairo, Egypt; EFC: Efflatoun Bey collection, Cairo
University, Faculty of Science, Entomology Department, Giza, Egypt; PPDD: Plant
Protection collection, Ministry of Agriculture, Cairo, Egypt.
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Results

In the present study, the subfamily Cardiochilinae is represented in Egypt by 11 species
in three genera, Bohayella Belokobylskij, 1987 (one species), Cardiochiles Nees (three
species) and Schoenlandella Cameron (seven species). C. pseudofallax Telenga, 1955
and S. deserta (1955) are recorded here as new to the fauna of Egypt. The females of
previously known C. weidholzi Fischer, 1958, S. acrenulata (Fischer, 1958) and S.
obscuriceps (Fischer, 1958) as well as the male of S. glabra (Fischer, 1958), are
described. Schoenlandella pseudoglabra sp. nov. is also described and illustrated.

Diagnosis of the subfamily Cardiochilinae

Cardiochilines are mainly recognised by the shape of curvature of the distal abscissa
of the radial sector (vein 4-SRb of the fore wing), but this character alone is not
enough to diagnose all species within this subfamily (Dangerfield et al. 1999;
Mercado and Wharton 2003). For a more thorough identification, the following
apomorphic characters should also be considered in combination: second submar-
ginal cell (SMC2) of the fore wing broad, large and four-sided; metasomal T1 with
inverted Y-shaped groove; spiracle position on the first laterotergite of the lateral
rather than median tergite; laterotergite only partially defined; laterotergite of petiole
not striate; and axilla reduced to a vertical carinate lobe. Complementary characters
include: body length 3.5–10.0 mm; variable colouration; eyes wider than base of
mandible; antenna not inserted on a shelf, filiform with 18–50 flagellomeres, often
variable within the same species, scapus without secondary edge apically, and
usually longer than pedicellus; occipital carina absent (may be weakly defined
ventrally); hypostomal carina present; clypeal margin concave, two median tubercles
sometimes present; labrum flat and ventral part of clypeus not forming a part of
hypoclypeal depression; palpi nearly always distinctly developed and easily visible;
maxillary palp 5- or 6-segmented; labial palp 4-segmented; mandible usually biden-
tate, rarely unidentate; galea varied in length, bilobed or sometimes rounded; notauli
well defined; epicnemial ridge distinct; postpectal carina absent, at most a short
carina medio-ventrally; fore wing variably infuscate or hyaline; 3-SRa much longer
than 2r and sclerotised; 1-R1 never reaching Rs; 1r may be present apically; 3r mostly
absent, or present spectrally; 1-M straight at its anterior end; 3-M often largely
unsclerotised; hind wing usually with 3–5 hamuli; 2-M heavily pigmented; 2-CU
absent, no tubular vein above bulla; telotarsus normal (except Hartemita); second
to fourth segments of fore tarsus normal, usually distinctly longer than fore basitar-
sus; hind trochantellus distinct; no metasomal carapace formed, metasoma inserted
near hind coxa; hypopygium either evenly sclerotised throughout, or with medial
longitudinal desclerotisation with apically sclerotised bridge, and rarely with apical
desclerotisation; hypopygium variable in shape; ovipositor sheath usually setose;
male metasomal S7 medially emarginate apically; and S8 medially convex or emargi-
nate apically (van Achterberg 1993; Dangerfield and Austin 1995; Dangerfield et al.
1999; Mercado and Wharton 2003).
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Key to the genera and species of subfamily Cardiochilinae in Egypt (based mainly
on Dangerfield et al. 1999 at the generic level)

1. Ovipositor and sheath very short, less than 0.2× as long as hind tibia, stout,
strongly curved downwardly; hypopygium evenly sclerotised throughout,
truncate apically, hardly seen beyond apex of metasoma; hind tarsal claws
pectinate with apical tooth broad; maxillary palp 5-segmented (in Egyptian
species) or 6-segmented; mandible unidentate (in Egyptian species) or biden-
tate; occipital carina absent in malar region; body small in size (less than
4.0 mm) (Bohayella Belokobylskij) ............................................ temporalis (Fischer)

– Ovipositor and sheath much longer, 0.3–1.8× as long as hind tibia, not stout,
straight to gently curved downwardly at apex; hypopygium with medial long-
itudinal desclerotisation, pointed or truncate at extreme apex, if truncate then
moderately long and visible beyond apex of metasoma; hind tarsal claw simple or
pectinate with normal teeth; maxillary palp always 6-segmented; mandible biden-
tate; occipital carina weakly represented in malar region; body moderate in size
(more than 4.5 mm).......................................................................................................................... 2

2. Spectral node of 3r in fore wing virtually always present, if apparently absent
(mostly in Egyptian species) then mouthparts elongate; glossa usually moderately
elongate and deeply to moderately bilobed at apex; galea mostly long, narrow and
blade-like (Schoenlandella Cameron) ..................................................................................... 3

– Spectral node of 3r in fore wing absent; glossa variable; galea otherwise, usually
short and, if moderately long, then broad (Cardiochiles Nees ab Esenbeck)...... 9

3. Mesosoma with various black markings, at least on the three lobes of mesoscutum
(the middle one sometimes darker) (Figure 1(d, g, and j)) ............................................. 4

– Mesosoma almost uniformly reddish, yellowish or brownish (Figure 1(e, f, h and i) 6

4. Temple obviously swollen behind eyes (Figure 1(g)); apical third of fore wing moder-
ately to heavily infuscate (Figure 3(d)); vein 1-SR+M about 6.4× as long as m-cu
(Figure 3(d)); hind tibia 10.1× as long as wide apically; inner hind tibial spur 1.4× as
long as outer one; spectral node of 3r absent................. ................. S. maculata (Fischer)

– Temple moderately swollen or contracted behind eyes (Figure 1(d and j); apical
third of fore wing slightly infuscate (Figure 3(a and f); vein 1-SR+M about 7.0× as
long as m-cu (Figure 3(a and f)); hind tibia less than 9.5× as long as wide apically;
inner hind tibial spur more than 1.4× as long as outer one (Figure 4(f)); spectral
node of 3r may be very weak...................................................................................................... 5

5. SMC2 0.45× as long as wide (Figure 3(a)); hind tibia 7.2× as long as wide apically;
inner hind tibial spur 1.35× as long as outer one (Figure 4(f)); spectral node of 3r
may be present, but hardly visible (Figure 3(a)); propodeum with various forms of
blackish spots (Figure 1(d)); stem of T1 2.6× as long as bulb (Figure 1(d))..................
...................................................................................................................... S. acrenulata (Fischer)

– SMC2 0.38× as long as wide (Figure 3(f)); hind tibia 8.5× as long as wide apically;
inner hind tibial spur 1.8× as long as outer one; spectral node of 3r absent;
propodeum never with coloured spot (Figure 1(j)); stem of T1 2.0× as long as
bulb (Figure 1(j))........................................ ........................................ S. variegata (Szépligeti)
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6. Galea as long as height of eye when seen in frontal view (Figure 4(c)); hind tibial
spur not more than 0.3× as long as outer one............... ............... S . glabra (Fischer)

– Galea at most 0.5× as height of eye when seen in frontal view (Figure 4(a and b));
hind tibial spur more than 0.3× as long as outer one...................................................... 7

7. Head without blackish or brownish spot dorsally (Figure 1(h)); stem of metasomal
T1 0.7× as long as bulb; galea obviously less than 0.5× height of eye..........................
..................................................................................................................... S. obscuriceps (Fischer)

– Head with blackish or brownish spot(s) dorsally (Figure 1(e and i); stem of
metasomal T1 more than 1.0× as long as bulb; galea about 0.5× height of eye
(as in Figure 5(b))............................................................................................................................... 8

8. Head with rectangular blackish spot dorsally (Figure 1(e)); inner hind tibial spur
1.1–1.2× as long as outer one; ovipositor sheath 0.6× as long as hind tibia; 1-SR+M
11× as long as m-cu (Figure 3(b)); 2-SR+M 4.5× as long as m-cu; stigma 4.1× as
long as wide (Figure 3(b))................................... ................................... S. deserta (Telenga)

– Head with two crescent-shaped spots dorsally (Figure 1(i)); inner hind tibial spur
1.8× as long as outer one (Figure 6(d)); ovipositor sheath 0.4× as long as hind tibia
(Figure 6(c)); 1-SR+M 7.0× as long as m-cu (Figure 6(a)); 2-SR+M 2.2× as long as
m-cu; stigma 3.6× as long as wide (Figure 6(a))........ ........ S. pseudoglabra sp. nov.

9. Head dorsally entirely black (or dark reddish brown) except for brownish or orange
orbits of eyes (Figure 1(a)); head obviously swollen behind eyes (Figure 1(a)); lateral
carina of propodeum not reaching lateral sides (Figure 1(a)).. C. priesneri Fischer

– Head dorsally uniformly coloured (Figure 1(b and c); head narrowed or slightly
swollen behind eyes (Figure 1(b and c); lateral carina of propodeum clearly reaches
lateral sides (Figure 1(b and c)) ................................................................................................. 10

10. Apical third of fore wing heavily infuscate (Figure 2(c)); propodeum with relatively
large areola extending near its basal margin (Figure 1(b)); stem of metasomal T1
0.4× as wide as bulb; median field of T2 2.62× as broad as high; ovipositor sheath
0.8× as long as hind tibia (Figure 5(d)); mesosoma distinctly dark..................................
................................................................................................................... C. pseudofallax Telenga

– Apical third of fore wing weakly infuscate (Figure 2(d)); propodeum with distinctly
small areola not extending to its basal margin (Figure 1(c)); stem ofmetasomal T1 0.1×
as wide as bulb (Figure 1(c)); median field of T2 1.5× as broad as high (Figure 1(c));
ovipositor sheath 0.9–1.0× as long as hind tibia; mesosoma lighter......................................
................................................................................................................................... C. weidholzi Fischer

Genus Bohayella Belokobylskij, 1987

Bohayella Belokobylskij, 1987. Zoologicheski Zhurna 66: 302. Type species: Bohayella
tobiasi Belokobylskij (by original designation).
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Figure 1. Dorsal habitus. (a) Cardiochiles priesneri (1× scale line); (b) C. pseudofallax (0.8× scale line);
(c) C. weidholzi (0.9× scale line); (d) Schoenlandella acrenulata (1× scale line); (e) S. deserta (1.2× scale
line); (f) S. glabra (1× scale line); (g) S. maculata (1× scale line); (h) S. obscuriceps (0.9× scale line); (i)
S. pseudoglabra (1× scale line); (j) S. variegata (1× scale line).
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Bohayella temporalis (Fischer, 1958)
(Figure 2a)

Cardiochiles temporalis Fischer, 1958. Polskie Pismo Ent. 28(2): 22, ♂. ‘Gebel Elba,
Ägypten’ (Wien, ♂) (Leg. Priesner).

Modified from description and illustration of Fischer (1958).

Diagnosis
Body small in size (less than 4.0 mm), generally black with some reddish parts; occipital
carina absent in malar region; maxillary palp 5-segmented (in Egyptian species) or
6-segmented; mandible unidentate (in Egyptian species) or bidentate; hind tarsal
claws pectinate with apical tooth broad; hypopygium evenly sclerotised throughout,
truncate apically, hardly seen beyond apex of metasoma; ovipositor and sheath very
short, less than 0.2× as long as hind tibia, stout, strongly curved downwardly.

Abbreviated description
Length of body: 3.4 mm; Length of fore wing: 2.9 mm.

Body generally black, with the following reddish areas: mandibles (except mandib-
ular teeth that are darker than rest of mandible), mesonotum (except for a black spot
on the side of scutellum), tegula, basal half of the metasoma, and apex of fore leg;
basitarsus whitish; all tibial spurs brown; wings entirely heavily infuscated; wing veins
of fore wing and pterostigma uniformly dark brown. Head: antenna with 23 flagello-
meres. Fore wing: 1-SR+M 4.87× as long as m-cu; 2-SR+M 3.25× as long as mcu; 1-M
nearly straight (slightly curved basally), m-cu 0.33× as long as 1-M; discal cell 0.56× as
long as wide; 1-A present; 1-2A+3A spectral; 1-Cua 0.3× as long as 1-Cub; 2r 0.42× as

Figure 2. Fore wing, apical two-thirds. (a) Bohayella temporalis (after Fischer 1958); (b) Cardiochiles
priesneri; (c) C. pseudofallax; (d) C. weidholzi. (all ≈ 1× scale line).
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long as inside height of SMC2, arising 0.7 along the length of stigma apically; stigma
3.85× as long as wide; angle between 4SRa and Rs 140°; angle between Rs and r-m 92°;
spectral node of 3r absent; SMC2 slightly less than 0.46× as long as wide; 2 + 3-SR
arched at the base. Metasoma: T1 2.0× as long as broad; T2, at the narrowest point,
0.5× T3 width.

Material examined
None.

Distribution
So far endemic to Egypt (Gebel Elba, Fischer 1958 as Cardiochiles temporalis; Yu et al.

2012).

Host records
Unknown.

Genus Cardiochiles Nees ab Esenbeck, 1818 sensu stricto

Cardiochiles Nees ab Esenbeck, 1818 (not 1819 of Yu et al. 2012). Nova Acta Acad. Nat.
Curios. 9: 307 (neither species nor genus was included). Type species: Ichneumon
saltator Fabricius was subsequently designated as the type of the the genus by Nees
ab Esenbeck (1834).

Ditherus Cameron, 1902. – J. Bombay Nat. Hist. Soc. 14: 434. Type species: Ditherus
ruficollis Cameron (by monotypy) (synonymised by Morley (1909)).

Cardiochiles priesneri Fischer, 1958
(Figures 1(a), 2(b))

Cardiochiles priesneri, 1958. Polskie Pismo Ent. 28(2): 30, ♀. ‘Gebel Asfar, Ägypten’
(Wien, ♀) (Leg. Priesner)

Diagnosis
Head dorsally entirely black (or dark reddish brown), except for brownish to orange
orbits (Figure 1(a)); head obviously swollen behind eyes (Figure 1(a)); lateral carina of
propodeum not reaching lateral sides (Figure 1(a)).

Abbreviated description of female
Length of body: 4.5–4.8 mm; length of fore wing: 3.3–3.4 mm.

Body generally dark brown to blackish. Head entirely black (or dark reddish brownish)
except for brownish orbits of eyes; scape shiny; tips of mandible slightly darker than rest
of mandible. The following areas are brownish or generally somewhat paler than the
blackish background of the body: scutum, scutellum, metanotum, propodeum, apical 0.2
of hind tibia, entire hind tarsus, hind coxa, ovipositor sheaths (shiny), median groove of
metasomal T1, T3 and T4 (exceptmedially); mid- and hind femur slightly darker than the rest
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of the legs; metasomal T5–7 obviously dark brown to blackish. Fore wing: hyaline and
weakly infuscated apically, pterostigma (with darker ventral border) and parastigma uni-
formly pale brown; tegula slightly darker; all veins brown or orange, but the veins of apical
third paler and membranous, thus hardly seen. Head: antenna with 27 flagellomeres; OOL:
AOL:POL:ØOD = 6:4:5:1. Fore wing: 1-SR+M 5.83× as long as m-cu; 2-SR+M 2.67× as long as
mcu; 1-M straight, 1-SR strongly bent at its middle point, junction of 4SRb and 5-SR lacking a
sharp angle, m-cu 0.37× as long as 1-M; discal cell 0.55× as long as wide; 1-A absent; 1-2A
+3A spectral; 1-Cua 0.38× as long as 1-Cub; 2r 0.47× as long as inside height of SMC2, arising
0.4 along the length of stigma basally; stigma 3.92× as long as wide; angle between 4SRa
and Rs 110°; angle between Rs and r-m about 90°; spectral node of 3r absent; SMC2 0.42× as
long as wide; 2 + 3-SR strongly curved at the base. Legs: Fore tibial spur 0.3× as long as
basitarsus; hind tibia 5.9× as long as wide apically; inner hind tibial spur 1.8× as long as outer
spur, 0.65× as long as basitarsus.Metasoma: stem of T1 0.3× as long as bulb; median field of
T2 2.37× as broad as high; ovipositor sheath 0.7× as long as hind tibia.

Remarks
One of the specimens examined with slightly darker mesosoma, blackening extends on
metasoma; and another female specimen with 28 antennal flagellomeres; small trian-
gular blackish spot may be present on middle lobe of scutellum. In all cases this species
is peculiarly diagnosed by the complete reddish brown to blackish head (except for
reddish or brownish orbits of eyes (Figure 1(a)).

Male
Unknown.

Material examined
1♀, Wadi Kerdasa (= Kerdacá) (Giza) (30.0316°N; 31.112°E), 19 April 1928 (det. P. Marsh)
[AUCE], deposited in [EFC]; 1♀, Gebel Elba (Wadi Um Elek) (23.628°N; 35.066°E), 29
March 1938 (Leg. Farag) (det. P. Marsh) [PPDD]; 1♀, Wadi Digla (Cairo desert) (29.932°N;
31.428°E), 5 April 1952 (Leg. Saleh) [EFC].

Distribution
So far endemic to Egypt (Fischer 1958; Yu et al. 2012).

Host records
Unknown.

Cardiochiles pseudofallax Telenga, 1955
(Figures 1(b), 2(c), 4(a), 5(d))

Cardiochiles pseudofallax Telenga, 1955. Fauna SSSR. 5(4): 266, ♂ (trans., 1964 Israel
Program Sci. Transl.)
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Diagnosis
Almost entirely black with few paler areas, mesosoma distinctly dark; head slightly
swollen behind eyes (Figure 1(b)); propodeum with relatively large areola extending
near to basal margin (Figure 1(b)); lateral propodeal carina clearly reaching lateral sides;
apical third of fore wing heavily infuscate (Figure 2(c)); stem of T1 0.4× as wide as bulb;
median field of T2 2.62× as broad as high; ovipositor sheath 0.8× as long as hind tibia
(Figure 5(d)).

Abbreviated description of female
Length of body: 7.0 mm; length of fore wing: 4.2 mm.

Almost entirely blackish species; with the following parts slightly paler, reddish brown or
reddish: scape (especially foreface), mesoscutum (especially the lateral lobes), apical 2/3
of fore femur, fore tibia, basal 0.2 of hind femur, metasomal T1 (especially laterally), tip
of ovipositor sheath. Fore wing: hyaline and very heavily infuscated at apical third,
pterostigma almost black except for extreme basal whitish area; parastigma and tegula
entirely brown; the veins 1-SR, 1-M and M+Cu are orange, veins C+Sc+R and 1-R1
brownish, the rest of veins paler. Head: OOL:AOL:POL:ØOD = 14:7:6:2. Fore wing: 1-SR
+M 5.83× as long as m-cu; 2-SR+M 2.5× as long as mcu; 1-M straight, 1-SR strongly
curved, junction of 4SRb and 5-SR lacking a sharp angle, m-cu 0.25× as long as 1-M;
discal cell 0.56× as long as wide; 1-A absent; 1-2A + 3A spectral; 1-Cua 0.33× as long as
1-Cub; 2r 0.37× as long as inside height of SMC2, arising 0.5 along the length of stigma
apically; stigma 3.83× as long as wide; angle between 4SRa and Rs 102°; angle between
Rs and r-m about 90°; spectral node of 3r absent; SMC2 0.53× as long as wide; 2 + 3-SR
obviously curved at the base. Legs: Fore tibial spur 0.5× as long as basitarsus; hind tibia
3.8× as long as wide apically; inner hind tibial spur 1.36× as long as outer spur, 0.56× as
long as basitarsus. Metasoma: stem of T1 0.3× as long as bulb; median field of T2 1.5×
as broad as high; ovipositor sheath 0.8× as long as hind tibia.

Remarks
The female specimen (from Kulch) with lighter metasoma, especially T4–7.

Male
Unknown to us.

Material examined
1♀, Dakhla Oasis (Western desert) (25.206°N; 29.370°E), 17 April 1917 (Leg. L.H.G) (det. P.
Marsh, internal numbering of the repository is 2698) [PPDD]; 1♀, Kulch, 26 April 1918
(Leg. Seabrook) (det. P. Marsh, Number 65, a paper label with the specimen, probably
had been written by P. Marsh, reading the following statement exactly: “Transverse &
lateral keels present. Head wide behind eyes. 1st abd. seg. (convergent)”) [PPDD].

Distribution
Afghanistan, Azerbaijan, Turkey and Turkmenistan (Telenga 1955; Yu et al. 2012), Egypt
(new record).
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Host records
Unknown.

Cardiochiles weidholzi Fischer, 1958
(Figure 1(c), 2(d), 4(e))

Cardiochiles weidholzi Fischer, 1958. Polskie Pismo Ent. 28(2): 30, ♂. ‘Fayoum, Ägypten’
(Wien, ♂) (Leg. Priesner) – wiedholzi [sic!] (Shenefelt 1973).

Diagnosis
Generally reddish to bright orange; head slightly swollen behind eyes (Figure 1(c));
propodeum with distinctly small areola not extending to its basal margin (Figure 1
(c)); lateral propodeal carina clearly reaching lateral sides; apical third of fore wing
weakly infuscate (Figure 2(d)); stem of T1 0.1× as wide as bulb (Figure 1(c)); median
field of T2 1.5× as broad as high (Figure 1(c)); ovipositor sheath 0.9–1.0× as long as
hind tibia.

Abbreviated description of female
Length of body: 7.1 mm; Length of fore wing: 4.2 mm.

Body generally reddish to bright orange; stemmaticum, scape, pedicel, hind leg
(especially the apical 2/3 of tibia), transverse band on posterior margin of metasomal
T3 and anterior margin of T4, ovipositor sheath (especially the apex), and apical 2/3
of hind tibia are all dark brown; the rest of the antenna is slightly paler than scape
and pedicel. Fore wing: hyaline and weakly infuscated apically, pterostigma almost
black except basal orange area; parastigma and tegula are entirely orange; the veins
are orange except veins M+Cu, 1-CUa, 1-Cub and 2CUa brownish; in general, veins of
the basal part more clearly visible than apical ones. Head: antenna with 31 flagello-
meres; scape 2.5× as long as wide, F1 about 2.2× as long as wide; galea 0.2× as long
as height of eyes; glossa normally bilobed to less than 0.2× of its total length;
clypeus 2.5× as broad as high; face about 1.6× as broad as high; OOL:AOL:POL:
ØOD = 7:2:3:2. Fore wings: 1-SR+M 2.42× as long as m-cu; 2-SR+M 0.85× as long as
mcu; 1-M straight, 1-SR nearly straight, junction of 4SRb and 5-SR lacking a sharp
angle, m-cu 0.66× as long as 1-M; discal cell 0.56× as long as wide; 1-A absent; 1-2A
+3A spectral; 1-Cua 0.4× as long as 1-Cub; 2r 0.42× as long as inside height of SMC2,
arising 0.4 along the length of stigma basally; stigma 5.0× as long as wide; angle
between 4SRa and Rs 110°; angle between Rs and r-m 90°; spectral node of 3r
absent; SMC2 0.46× as long as wide; 2 + 3-SR slightly arched at the base. Legs:
Fore tibial spur 0.3× as long as basitarsus; hind tibia 5.0× as long as wide apically;
inner hind tibial spur 1.5× as long as outer spur, 0.55× as long as basitarsus.
Metasoma: T1 about 1.69× as long as broad; stem 0.46× as long as bulb; median
field of T2 2.62× as broad as high; ovipositor sheath 0.9× as long as hind tibia.

Remarks
This is the first description of the previously unknown female of this species.
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Male
Differs from female in the following combination of characters: darker infuscation of fore
wing, mid leg darker, metasoma entirely dark brown except for the reddish sides of T1;
propodeum black, with areola more distinct than that of female; metasoma more
compressed and elongated. This is in addition to some morphometric characters: length
of body: 7.0 mm, antenna with 32 flagellomeres, eyes in dorsal view about 1.9× as long
as temple; OOL:AOL:POL:ØOD = 9:2:3:3; fore wing with 1-SR+M 2.6× as long as m-cu; 2-
SR+M 0.95× as long as mcu; angle between 4SRa and Rs 118°; fore tibial spur 0.4× as
long as basitarsus; hind tibia 4.2× as long as wide apically; inner hind tibial spur 1.8× as
long as outer spur; T1 about 2.0× as long as broad; median field of T2 2.1× as broad as
high.

Material examined
1♀, Kom Oshiem (Fayoum) (29.529°N; 30.926°E), 1 August 1953 (Leg. Z. A) [EFC]; 1♂,
Kom Oshiem (= Com Oshiem) (Fayoum) (29.529°N; 30.926°E), 4 September 1953 (Leg.
Aly) [EFC]; 2♀,1 ♂ Kom Oshiem (Fayoum) (29.529°N; 30.926°E), 24 October 2013(Leg.
Edmardash) sweeping net [EFC].

Distribution
So far endemic to Egypt (Fischer 1958; Yu et al. 2012).

Host records
Unknown.

Genus Schoenlandella Cameron, 1905

Schoenlandella (= Schönlandella) Cameron, 1905. Rec. Albany Mus. 1: 169. Type species:
Schönlandella nigromaculata Cameron (subsequent designation by Viereck 1914; Bull.
US Natn. Mus. 83: 132 (synonymised by Szépligeti 1911). Re-erected by Whitfield and
Dangerfield (1997).

Ernestiella Cameron, 1905. Spolia Zeylanica, 3: 81. Type species: Ernestiella nigroma-
culata Cameron (by monotypy) – Enderlein1906 Stettiner Entomologische Zeitung,
67: 252 – Viereck 1914 Bull. US Natn. Mus. 83: 54 (synonymised by Turner 1918
(Shenefelt 1973), by Viereck 1914 (Dangerfield et al. 1999).

Schoenlandella acrenulata (Fischer, 1958)
(Figures 1(d), 3(a), 4(b))

Cardiochiles acrenulatus Fischer, 1958. Polskie Pismo Ent. 28(2): 16, ♂. ‘Wadi Digla, Ägypten’
(Wien, ♂) (Leg. Priesner).
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Diagnosis
Generally yellowish with some black areas on different parts of body; temple moderately
swollen behind eyes (Figure 1(d)); propodeum with various forms of blackish spots
(Figure 1(d)); apical third of fore wing slightly infuscate (Figure 3(a)); vein 1-SR+M 7.0×
as long as m-cu (Figure 3(a)); SMC2 0.45× as long as wide; spectral node of 3r may be
present but hardly visible; hind tibia 7.2× as long as wide apically; inner hind tibial spur
1.35× as long as outer one (Figure 4(b)); stem of T1 2.6× as long as bulb (Figure 1(d)).

Abbreviated description of female:
Length of body: 4.5–4.8 mm; Length of fore wing: 3.1 mm.

Body generally yellowish with head largely black when seen in dorsal view; the following
areas are black: vertex (shiny), upper face, frons (above and between antennal bases to
vertex in the middle), apical half of mandibles, the proboscis (especially apically), entire
antenna (with shiny and slightly paler scape and pedicel), three shiny lobes of mesos-
cutum (especially the middle lobe between notauli), scutellum, two sub-lateral semi-
circled spots on base of propodeum, hind coxa, middle band (dark hue) along metaso-
mal T1–3. The remaining parts of all legs are uniformly yellow coloured. Fore wing:
hyaline, weakly infuscated apically and ventrally; pterostigma almost black except basal

Figure 3. Fore wing, apical two-thirds. (a) Schoenlandella acrenulata; (b) S. deserta; (c) S. glabra; (d)
S. maculata; (e) S. obscuriceps; (f) S. variegata (all ≈ 1× scale line).
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orange area; parastigma and tegula are entirely orange; the veins are orange except
veins M+Cu, 1-CUa, 1-Cub and 2CUa brownish.

Head: antenna with 31 flagellomeres, scape 2.4× as long as wide; galea 0.58× as long
as height of eyes; glossa deeply bilobed, to about 0.3–0.4 of its length; OOL:AOL:POL:
ØOD = 14:9:11:2. Fore wing: 1-SR+M 7.0× as long as m-cu; 2-SR+M about 4.0× as long as
m-cu; 1-M straight, 1-SR slightly curved apically, junction of 4SRb and 5-SR forming a
distinct angle, m-cu 0.25× as long as 1-M; discal cell 0.58× as long as wide; 1-A absent;
1-2A+3A spectral; 1-Cua 0.27× as long as 1-Cub; 2r 0.54× as long as inside height of
SMC2, arising 0.5–0.6 along the length of stigma apically; stigma 3.4× as long as wide;
angle between 4SRa and Rs 125°; angle between Rs and r-m 105°; spectral node of 3r
present (very weak); SMC2 0.43× as long as wide; 2 + 3-SR slightly curved. Legs: Fore
tibial spur 0.4× as long as basitarsus; hind tibia 7.2× as long as wide apically; inner hind
tibial spur 1.35× as long as outer spur, 0.74× as long as basitarsus. Metasoma: T1 about
1.04× as long as broad; stem 0.36× as long as bulb; median field of T2 2.57× as broad as
high; ovipositor sheath 0.3× as long as hind tibia.

Remarks
This is the first description of the previously unknown female of this species. In one of
the examined specimens, the two black spots of the propodeum extended to almost the
whole area of it.

Male
Unknown to us; according to the male holotype description (Fischer 1958), it is very
similar to the female but spots of mesoscutellum are paler and smaller, metasoma
largely yellowish; antenna 30-segmented.

Material examined
1♀, Wadi Digla (29.932°N; 31.427°E), 28 April 1929 (Leg. Priesner) (det. P. Marsh) [EFC];
2♀♀, Gebel Elba (Bir = Wadi? Cansisrob) (22.243°N; 36.366°E), 28 January 1933 (Leg.
Priesner) [PPDD].

Distribution
So far endemic to Egypt (Fischer 1958 as Cardiochiles acrenulatus; Yu et al. 2012).

Host records
Unknown.

Schoenlandella deserta (Telenga, 1955)
(Figures 1(e), 3(b))

Cardiochiles desertus Telenga, 1955. Fauna SSSR. 5(4): 216, ♀, fig.

Diagnosis
Generally yellowish with brownish parts; head with rectangular black spot dorsally
(Figure 1(e)); galea at most 0.5× height of eye when seen in frontal view; 1-SR+M of
fore wing 11× as long as m-cu (Figure 3(b)), 2-SR+M 4.5× as long as m-cu, stigma 4.1× as
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long as broad (Figure 3(b)); inner hind tibial spur 1.1–1.2× as long as outer one;
ovipositor sheath 0.6× as long as hind tibia.

Abbreviated description of female
Length of body: 4.0–4.2 mm; length of fore wing: 3.0 mm.

Body generally yellowish; the following parts are brownish: entire antenna (except
slightly paler scape and pedicel), rectangular area on head dorsally, frons medially, T1
anteriorly and ovipositor sheath (metasoma sometimes largely brownish, especially
T3–7). Fore wing: hyaline, moderately infuscated apically; pterostigma almost black
except basal yellowish area; parastigma and tegula are entirely orange or yellow; the
veins are brownish and less clear in the infuscated area of wing. Head: antenna with 29
flagellomeres; glossa deeply bilobed, to about 0.4 of its length; OOL:AOL:POL:
ØOD = 16:4:2:4. Fore wings: 1-SR+M 11.33× as long as m-cu; 2-SR+M about 4.66×
as long as m-cu 1-M straight, 1-SR strongly bent at it middle point forming right angle,
junction of 4SRb and 5-SR lacking a sharp angle, m-cu 0.13 as long as 1-M; discal cell
0.53 as long as wide; 1-A absent; 1-2A+3A spectral; 1-Cua 0.29× as long as 1-Cub; 2r
0.5× as long as inside height of SMC2, arising 0.5 along the length of stigma basally;
stigma 4.07× as long as wide; angle between 4SRa and Rs 125°; angle between Rs and
r-m 100°; spectral node of 3r absent; SMC2 0.36× as long as wide; 2 + 3-SR nearly
straight. Legs: Fore tibial spur 0.25× as long as basitarsus; hind tibia 9.5× as long as
wide apically; inner hind tibial spur 1.35× as long as outer spur, 0.85× as long as
basitarsus. Metasoma: stem of T1 0.31× as long as bulb; median field of T2 1.11× as
broad as high; ovipositor sheath 0.6× as long as hind tibia.

Male
Unknown in the present study.

Material examined
2♀, Gebel Elba (Wadi Aideb) (22.250°N; 36.433°E), January 1939 (Leg. Selim) [PPDD].

Distribution
Azerbaijan, Morocco, Spain, Turkmenistan and Uzbekistan (Yu et al. 2012); Egypt (new record).

Host records
Unknown.

Schoenlandella glabra (Fischer, 1958)
(Figures 1(f), 3(c), 4(c))

Cardiochiles glaber Fischer, 1958. Polskie Pismo Ent. 28(2): 28, ♀. ‘Ägypten’ (Wien, ♀).
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Diagnosis
Generally brownish yellow (especially mesosoma), with some parts brownish to blackish;
galea as long as height of eye when seen in frontal view (Figure 4(c)); inner hind tibial
spur more than 3.0× as long as outer one.

Abbreviated description of female
Length of body: 5.7 mm; length of fore wing: 3.3 mm.

Body generally brownish-yellow especially the mesosoma, mesoscutellum darker;
with the following parts brownish to blackish: stemmaticum, antenna, tips of mand-
ible, all proboscis, the area between antennal bases, hind tarsus, the groove of
metasomal T1, and both T2 and T3 entirely (except laterally for T3). Fore wing:
hyaline and slightly infuscated apically, pterostigma (except small basal paler area)
and vein 1-R1 entirely black, parastigma pale brown, tegula very pale, the veins

Figure 4. (a–c) frontal aspects of head. (a) Cardiochiles pseudofallax (1× scale line); (b) Schoelandella
acrenulata (1.2× scale line); (c) S. glabra (1.2× scale line); (d–f) hind tarsus. (d) C. pseudofallax
(0.8× scale line); (e) C. weidholzi (0.8× scale line); (f) S. acrenulata (1× scale line); (g) and (h) hind
claw (≈8× scale line). (g) S. acrenulata; (h) C. weidholzi.
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4-SRa, 4-SR, 5-SR, r-m, 3-M and 3-Cub are pale yellow to membranous hardly seen,
the rest of the veins brownish. Head: antenna with 30 flagellomeres; glossa bilobed
to about 0.4–0.5 of its total length (the glossa of this species is fleshy and swollen, so
it appeared virtually without cleavage); OOL:AOL:POL:ØOD = 16:5:11:4. Fore wing: 1-
SR+M 4.85× as long as m-cu; 2-SR+M 2.28× as long as mcu; 1-M straight, 1-SR
moderately bent at it middle point, junction of 4SRb and 5-SR lacking a sharp
angle, m-cu 0.28× as long as 1-M; discal cell 0.55× as long as wide; 1-A absent;
1-2A + 3A spectral; 1-Cua 0.31× as long as 1-Cub; 2r 0.66× as long as inside height of
SMC2, arising 0.4 along the length of stigma basally; stigma 4.44× as long as wide;
angle between 4SRa and Rs 95°; angle between Rs and r-m 90°; spectral node of 3r
present; SMC2 0.45× as long as wide; 2 + 3-SR straight at the base. Legs: Fore tibial
spur 0.2× as long as basitarsus; hind tibia 9.5× as long as wide apically; inner hind
tibial spur 1.3× as long as outer spur, 0.55× as long as basitarsus. Metasoma: stem of
T1 0.33× as long as bulb; median field of T2 1.5× as broad as high.

Remarks
Diagnosis of this species agrees with that of Fischer (1958), but in Fischer the fore
wing may be more infuscated and propodeum more shining; and there are no
brownish spots on the mesosoma but the complete scutellum is darker. This species
has a very strong and stout galea compared with other Egyptian species, a fact that
agrees with Dangerfield et al. (1999), who stated that this species would have galea
more stout than that of most other species in the entire genus, after examining the
holotype.

Male
This is the first description of the previously unknown male of this species. Similar to
female especially in colour and head covering; but differs in the following: sides of
mesoscutum, metanotum and propodeum slightly darker than in female; metasoma
obviously tapered towards apex; metasomal T1 and T2 (laterally) and complete T3–7 are
blackish, with less dense setae than in female. This is in addition to difference in
morphometric measurements: length of body: 5.9 mm; antenna with 29 flagellomeres;
OOL:AOL:POL:ØOD = 22:5:14:6; fore wing with 1-SR+M 5.2× as long as m-cu; discal cell
0.75× as long as wide; 1-Cua 0.4× as long as 1-Cub; stigma 3.8× as long as wide; angle
between 4SRa and Rs 105°; median field of T2 1.3× as broad as high.

Material examined
1♀, Gebel Elba (Wadi Aideb) (22.250°N; 36.433°E), 28–29 February 1938 (Leg. Priesner)
[PPDD]; 1♂, Gebel Elba (Wadi Aideb) (22.250°N; 36.433°E), January 1939 (Leg. Selim)
[PPDD].

Distribution
So far endemic to Egypt (Fischer 1958 as Cardiochiles glaber; Yu et al. 2012).

Host records
Unknown.
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Schoenlandella maculata (Fischer, 1958)
(Figures 1(g), 3(d), 5(a))

Cardiochiles maculatus Fischer, 1958. Polskie Pismo Ent. 28(2): 14, ♀ ♂. ‘Gebel Elba,
Ägypten’ (Wien, ♀) (Leg. Priesner).

Diagnosis
Generally reddish brown with some black; temple obviously swollen behind eyes
(Figure 1(g)); apical third of fore wing moderately to heavily infuscate; vein 1-SR+M
about 6.4× as long as m-cu (Figure 3(d)); spectral node of 3r absent; hind tibia 10.1× as
long as wide apically; inner hind tibial spur 1.4× as long as outer one.

Abbreviated description of female
Length of body: 5.1 – 6.0 mm; length of fore wing: 3.1 – 3.2 mm.

Body generally reddish-brown with black on all the following areas: vertex (shiny), upper
face, frons (above and between antennal bases to vertex in the middle), tip of mand-
ibles, basal two-thirds of the proboscis, complete antenna, three lobes of mesoscutum
shiny (except lateral and apex of middle lobe), lateral side of mesopleuron as well as
mesosternum, a spot on both foreface and backface of hind coxa, a spot on backface of

Figure 5. Apex of metasoma showing ovipositor sheath and hypopygium. (a) Schoelandella maculata
(1× scale line); (b) S. obscuriceps (0.8× scale line); (c) Cardiochiles priesneri (1× scale line); (d) C.
pseudofallax (1× scale line).
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hind tibia and almost hind tarsus, metasomal T3 and T8 (posteriorly and laterally), and
metasomal T4–7 (postero-medially). Middle tarsus somewhat darkened compared with
general colouration of legs. Fore wing: infuscated apically, pterostigma almost black
except basal orange area, parastigma and tegula entirely orange, the veins M+Cu, 1-SR;
1-M and 1-SR+M orange, the veins 2-SR, 3-SR; 4-SRa and r dark brown, vein 1R1 black.
Head: antenna with 31 flagellomeres; OOL:AOL:POL:ØOD = 28:12:16:5. Fore wing: 1-SR
+M 6.4× as long as m-cu; 2-SR+M 4.0× as long as mcu; 1-M regularly and weakly curved,
1-SR strongly bent at it middle point, junction of 4SRb and 5-SR forming a distinct angle,
m-cu 0.2× as long as 1-M; discal cell 0.54× as long as wide; 1-A absent; 1-2A+3A spectral;
1-Cua 0.22× as long as 1-Cub; 2r 0.63× as long as inside height of SMC2, arising 0.4 along
the length of stigma basally; stigma 5.18× as long as wide; angle between 4SRa and Rs
120°; angle between Rs and r-m 92°; spectral node of 3r absent; SMC2 0.38X as long as
wide; 2 + 3-SR nearly straight. Legs: Fore tibial spur 0.6× as long as basitarsus; hind tibia
10.1× as long as wide apically; inner hind tibial spur 1.4× as long as outer spur, 0.75× as
long as basitarsus. Metasoma: stem of T1 0.28× as long as bulb; median field of T2 2.62×
as broad as high.

Remarks
Some specimens with general body melanisation. In addition the following variations
may be found either separately or in combination: apical third of fore wing strongly
infuscated; with completely black and shiny scutellum; metasoma almost uniformly
ferruginous. One female with 32 flagellomeres.

Male
Similar to female but differs in the following: with much darker metasoma; wing
venations are almost the same orange colour; metasoma more compressed. In general
males have slightly deeper sculpturing especially on mesosoma. This is in addition to
differences in morphometric measurements: length of body: 5.2–5.3 mm; antenna with
30 flagellomeres (in one male); OOL:AOL:POL:ØOD = 29:10:15:6; fore wing with 1-SR+M
5.55× as long as m-cu; stigma 4.5× as long as wide.

Material examined
1♀, Gebel Elba (Wadi Hekwal) (22.198°N; 36.355°E), 27 January 1933 (Leg. Priesner)
[PPDD]; 1♀, Gebel Elba (Bir = Wadi? Cansisrob) (22.243°N; 36.366°E), 28 January 1933
(Leg. Priesner) (det. P. Marsh) [PPDD]; 2♀♀, Gebel Elba (Wadi Hekwal) (22.198°N; 36.355°
E), 29 January 1933 (Leg. Priesner) [PPDD]; 1♀, Gebel Elba (Wadi Aideb) (22.250°N;
36.433°E), i.1933 (Leg. Priesner) [PPDD]; 1♀, Gebel Elba (Wadi Aideb) (22.250°N;
36.433°E), January 1933 [EFC]; 1♂, Gebel Elba (Wadi Aideb) (22.250°N; 36.433°E), 1
February 1933 (Leg. Priesner) – light trap – [PPDD]; 5♂♂, Gebel Elba (Wadi Aideb)
(22.250°N; 36.433°E), 3–4 February 1933 (Leg. Priesner) – light trap – [PPDD]; 1♀,
Gebel Elba (Wadi Erdenkewab) (22.20°N; 36.412°E), 15 February 2012 (Leg. Yusuf A.
Edmardash) – Sweeping net [EFC].

Distribution
So far endemic to Egypt (Fischer 1958 as Cardiochiles maculatus).
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Host records
Unknown.

Schoenlandella obscuriceps(Fischer, 1958)
(Figures 1(h), 3(e), 5(b))

Cardiochiles obscuriceps Fischer, 1958. Polskie Pismo Ent. 28(2): 19, ♂. ‘Wadi Risket,
Ägypten’ (Wien, ♂) (Leg. Priesner).

Diagnosis
Generally shiny black with some brownish parts; galea distinctly less than 0.5× as height
of eye when seen in frontal view; head uniformly coloured, without black or brown spots
dorsally (Figure 1(h)); inner hind tibial spur more than 0.3× as outer one; stem of T1 0.7×
as long as bulb.

Abbreviated description of female
Length of body: 5.0 mm; length of fore wing: 2.9–3.0 mm.

Body generally black and shiny; the following parts are brownish: head entirely (except
black stemmaticum); scape, pedicel; all mesosoma (except blackish metanotum and
propodeum); entire fore legs, basal third of mid tibia and entire mid tarsus. On the
middle lobe of mesoscutum (between notauli) there is a longitudinal brownish vague
wide line. Fore wing: the apical 0.4 heavily darkened, pterostigma entirely, parastigma
paler, tegula brownish, all veins dark brown except vein 2-SR+M which is pale yellow.
Head: antenna with 30 flagellomeres, scape 2.0× as long as wide, galea 0.3× as long as
height of eyes; clypeus 2.5× as broad as high; OOL:AOL:POL:ØOD = 14:7:9:2; depth of
occiput is 0.25× the length of the head. Fore wing: 1-SR+M 5.80× as long as m-cu; 2-SR
+M 3.0× as long as mcu; 1-M straight, 1-SR nearly curved, 4-SRb nearly continuous with
5-SR without curvature, m-cu 0.27× as long as 1-M; discal cell 0.55× as long as wide; 1-A
absent; 1-2A + 3A spectral; 1-Cua 0.34× as long as 1-Cub; 2r 0.33× as long as inside
height of SMC2, arising 0.3–0.4 along the length of stigma basally; stigma 4.3× as long as
wide; angle between 4SRa and Rs 100°; angle between Rs and r-m 95°; spectral node of
3r present (but hardly seen due to dark wing); SMC2 0.36× as long as wide; 2 + 3-SR bent
strongly at the base. Legs: Fore tibial spur 0.8× as long as basitarsus; hind tibia 12× as
long as wide as apically; inner hind tibial spur 1.4× as long as outer spur, 0.52× as long
as basitarsus. Metasoma: T1 about 2.0× as long as broad; stem 0.37× as long as bulb;
median field of T2 0.71× as broad as high; ovipositor sheath as long as hind tibia.

Remarks
This is the first description of the previously unknown female of this species.

Male
Based on original description of Fischer (1958): similar to female but male with much
darker wings (especially the hind wing), notauli much deeper; antenna with 29 antennal
flagellomeres; fore wing with 1-SR+M 5.2× as long as m-cu, stigma 2.5× as long as wide;
angle between 4SRa and Rs 105°; angle between Rs and r-m 90°.
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Material examined
5♀, Kom Oshiem (Fayoum) (29.529°N; 30.926°E), 6 June 1956 (Leg. P.H.P) [EFC].

Distribution
So far endemic to Egypt (Fischer 1958 as Cardiochiles obscuriceps; Yu et al. 2012).

Host records
Unknown.

Schoenlandella pseudoglabra sp. nov.
(Figures 1(i), 6(a–e))

Diagnosis
Generally yellow, with some parts dark brown to black, head with two crescent-shaped
spots dorsally (Figure 1(i)); galea at most 0.5× height of eye when seen from frontal view;

Figure 6. Schoenlandella pseudoglabra sp. nov. (a) Fore wing, apical two-thirds (1× scale line); (b)
frontal aspect of head (0.8× scale line); (c) apex of metasoma showing ovipositor sheath and
hypopygium (1× scale line); (d) hind tarsus (1× scale line); (e) hind claw (8.5× scale line).
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1-SR+M of fore wing 7.0× as long as m-cu (Figure 6(a)), 2-SR+M 2.2× as long as m-cu;
stigma 3.6× as long as broad; inner hind tibial spur 1.8× as long as outer one; ovipositor
sheath 0.4× as long as hind tibia (Figure 6(c)).

Description of female (holotype)
Length of body: 4.6 mm. Length of fore wing: 2.9 mm.

Colouration
largely yellowish; with the following parts dark brown to black: antenna entirely,
stemmaticum (slightly), two comma-shaped or crescent-shaped spots around ocellar
triangle, hind tarsal segments, metasomal T1 (laterally), T2 and T3 medially, ovipositor
sheath (except paler medially). Wings: fore wing hyaline, with very faint infuscation on
apical half (or slightly less); pterostigma brownish (yellowish basally), with darker ventral
border; parastigma and tegula pale yellow; parastigma hardly differentiated from its
surrounding (especially apically), most veins are light orange, veins C+SC+R, 1-R1, 2r,
2 + 3 SR, 4-SRa and 2-M of fore wing are slightly darker, hind wing slightly shiny than
fore wing.

Head
largely smooth, with frons, face and vertex finely granulated; antenna with 31 flagello-
meres, scape 3.0× as long as wide, F1 distinctly longer than wide and the remaining
flagellomeres slightly longer than wide; galea 0.48× as long as height of eyes; glossa
deeply bilobed, to about 0.45 of its length; malar carina weakly distinct; clypeal tubercles
distinct, clypeus convex ventrally, rounded, weakly separated from face, and 1.8× as broad
as high; face 1.58× as broad as high, the area between the antennal bases depressed;
frons flat, smooth and shiny; stemmaticum elevated; temple smooth and shiny similar to
vertex, narrowed behind the eyes; mandibles not twisted, the inner tooth is greatly
reduced but distinct. Eyes in dorsal view about 0.9× as long as temple; OOL:AOL:POL:
ØOD = 20:3:2:4; depth of occiput is slightly less than 0.2× the length of the head.

Mesosoma
generally smooth, with fine punctures on the mesoscutum; notauli straight, shallow but
distinct, contingous until meeting near to the end of the posterior margin of mesoscu-
tum (V-shaped), mesoscutum completely smooth and shiny, with sparse setae; scutellum
0.45× as long as wide at base, scuto-scutellar sulcus not foveate; sternaulus strongly
foveolated; propodeum densely rugose, with a large, nearly touching anterior and
posterior borders of propodeum, diamond-shaped, and moderately distinct areola.

Wings
Fore wing with 1-SR+M 6.8× as long as m-cu; 2-SR+M 2.2× as long as mcu; 1-M straight,
1-SR strongly bent near its middle point (forming right angle), junction of 4SRb and 5-SR
forming a distinct angle, m-cu 0.25× as long as 1-M; discal cell 0.5× as long as wide; 1-A
absent; 1-2A+3A spectral; 1-Cua 0.33× as long as 1-Cub; 2r 0.59× as long as inside height
of SMC2, arising 0.5 along the length of stigma apically; stigma 3.54× as long as wide;
angle between 4SRa and Rs 125°; angle between Rs and r-m 95°; spectral node of 3r
absent; SMC2 0.37× as long as wide; 2 + 3-SR straight. Hind wing with four evenly spaced
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hamuli, anterior margin with distinct row of hairs basally; 2-Sc +R absent; 2-1A present as
a small basal node, 2A absent.

Legs
Fore tibial spur 0.45× as long as basitarsus; hind tibia 6.5× as long as wide apically; inner
hind tibial spur 1.65× as long as outer spur, 0.68× as long as basitarsus; hind basitarsus
nearly parallel sided in cross section; tarsal claw pectinate with four distinct teeth.

Metasoma
T1 convex in the middle, smooth laterally. T1 about 1.64× as long as broad; stem 0.53× as
long as bulb; median field of T2 1.8× as broad as high; T2 and T3 separated by a moderately
well-defined groove; ovipositor sheath 0.4× as long as hind tibia, setose along its whole
length (denser apically); hypopygium medium sized and slightly desclerotised medially.

Remarks
This species is somewhat similar to S. glabra; however, in S. glabra the body is much
darker, with more rugosity in propodeal areola, ocelli greatly separated from each other,
in addition to many morphometric characters (especially that of metasoma). It is also
similar to S. variegata (Szépligeti) but in pseudoglabra mesosoma without spot, and
venation of fore wing is darker in colour in variegata. It is also similar to
Austerocardiochiles punctatus (Szépligeti), but mainly differs by strong sculpturing of
the body (especially the mesosoma), considering that A. punctatus has a spectral node
of 3r in the fore wing, resembling many other Schoelandella species (Papp 2014). It
resembles Cardiochiles longiceps too; however, in longiceps stigma entirely black and
with much longer ovipositor sheath.

Male
Unknown.

Material examined
Holotype, 1♀, Gebel Elba (Wadi Cansisrob) (22.243°N; 36.366°E), 27 December 1938 (Leg.
M. Hussein Selim), light trap [PPDD]; Paratype, 1♀, Gebel Elba (Mersa Gereed) (22.20°N;
36.412°E), 5 January 1981 (Leg. M. G.H) [PPDD].

Distribution
Egypt.

Host records
Unknown.

Schoenlandella variegata (Szépligeti, 1913)
(Figures 1(j), 3(f))

Cardiochiles variegatus Szépligeti, 1913. Annls Hist.-Nat. Mus. Natn. Hung. 11: 603, ♀ ♂.
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Diagnosis
Generally yellowish to yellowish brown with some dark areas; temple contracted behind
eyes (Figure 1(j)); apical third of fore wing slightly infuscate; propodeum without
coloured spot (Figure 1(j)); SMC2 of fore wing 0.38× as long as wide (Figure 3(f)); spectral
node of 3r absent; hind tibia 8.5× as long as wide apically; inner hind tibial spur 1.8× as
long as outer one; stem of T1 2.0× as long as bulb (Figure 1(j)).

Abbreviated description of female
Length of body: 4.8 mm; length of fore wing: 3.0 mm.

Body generally yellowish to yellowish-brown; with the following parts darker or black-
ish: complete antenna (except yellowish scapus basally), spot around ocellar triangle
and reaching eyes, three spots on mesoscutum, propodeal areola, metasomal T1
(especially medially), T2 and T3 laterally and ovipositor sheath. Wings: both wings
are uniformly infuscated but with slight darker infuscation on apical third of fore wing,
pterostigma dark brown (except pale yellowish basal 0.2), parastigma and tegula are
pale yellowish, all veins pale brown, except veins 2r, 2-SR, 3-SR and 4-SRa of fore wing
slightly darker. Head: antenna with 29 flagellomeres; glossa normally bilobed, to about
0.2 of its length; OOL:AOL:POL:ØOD = 14:4:2:5. Fore wing: 1-SR+M 7.0× as long as
m-cu; 2-SR+M 3.0× as long as mcu; 1-M straight, 1-SR slightly curved, junction of 4SRb
and 5-SR forming a distinct angle, m-cu 0.21× as long as 1-M; discal cell 0.53× as long
as wide; 1-A absent; 1-2A + 3A, spectral; 1-Cua 0.16× as long as 1-Cub; 2r 0.47× as long
as inside height of SMC2, arising 0.5 along the length of stigma basally; stigma 3.70× as
long as wide; angle between 4SRa and Rs 135°; angle between Rs and r-m 110°;
spectral node of 3r absent; SMC2 0.38× as long as wide; 2 + 3-SR obviously curved.
Legs: Fore tibial spur 0.6× as long as basitarsus; hind tibia 8.5× as long as wide apically;
inner hind tibial spur 1.8× as long as outer spur, 0.77× as long as basitarsus.
Metasoma: stem of T1 0.28× as long as bulb; median field of T2 2.0× as broad as
high; ovipositor sheaths 0.8× as long as hind tibia.

Remarks
According to the redescription of this species in Huddleston and Walker (1988) as well as
Papp (2014), the variations are limited, except for some slight difference in colouration
and body measurements, but one female from Tanzania with 28 antennal flagellomeres
and another female from Egypt with 31 antennal flagellomeres were recorded after Papp
(2014).

This species is very similar to Schoenlandella testacea (Kriechbaumer), but in testacea
vertex and mesosoma with much more black pattern than in variegata; head in testacea
weakly contracted behind the eyes; ovipositor sheath in testacea about half length of
that of variegata.

In the current study, this species is included under the genus Schoenlandella follow-
ing Dangerfield et al. (1999); this is in addition to the agreement with the Schoenlandella
characters (at the generic level). However, Papp (2014) included it as a ‘subgenus’ under
Cardiochiles; despite the fact that the characters stated by him make this species much
more fitted to the genus Schoelandella.
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Male
According to Huddleston and Walker (1988) and Papp (2014), there is no considerable
difference in colouration, but some differences in body measurement are more obvious
such as: antenna with 29–33 flagellomeres and all flagellomeres are distinctly longer
than broad; hind femur less thick, 2.7× as long as broad; pterostigma 2.3× as long as
wide; 4-SRa 1.7× as long as 2 + 3-SR, 2r 0.5× as long as width of pterostigma, 1-R1 one-
fifth longer than pterostigma.

Material examined
1♀, Gebel Elba (Wadi Aideb) (22.250°N; 36.433°E), January 1939 (Leg. Selim) [PPDD].

Distribution
Gambia, Mali, Nigeria, Senegal, Sierra Leone, Tanzania, Egypt (Ismelia = Ismailia, Leg. J.H.
Parker) (Huddleston and Walker 1988; Yu et al. 2012; Papp 2014).

Host records
Helicoverpa armigera (Hübner, 1809), Heliocheilus albipunctella (de Joannis, 1925)
(Lepidoptera: Noctuidae) (Huddleston and Walker 1988; Yu et al. 2012; Papp 2014).
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