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Abstract. A detailed morphological study of a new species of the genus Heleonomus has been
described and illustrated, with respect to the taxonomically important characters and male and female
genitalia features. It is a new record of the genus Heleonomus in Pakistan from common crane, Grus
grus (Gruiformes: Gruidae) and the H. adnani n. sp. has also been compared with H. macilentus
(Nitzsch).

Résumé. Une étude morphologique détaillée d’une nouvelle espèce du genre Heleonomus a été décrite
et illustrée, par rapport à d’importants caractères taxonomiques y compris des génitalia males et
femelles. C’est une nouvelle mention du genre Heleonomus sur une grue commune du Pakistan Grus
grus (Gruiformes: Gruidae) et H. adnani n. sp. a été aussi comparée avec H. macilentus (Nitzsch).
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The genus Heleonomus Ferris, 1916 is currently represented by 10 species.
Although the order Gruiformes includes 12 families, comprising 61 genera and 220
species (Archibald, 2002), only 14 species of the family Gruidae were infested by
the genus Heleonomus (Price et al., 2003). Out of 10 species of Heleonomus, five
species were recorded from the genus Grus and five from other genera of the family
Gruidae. Price (1970) reviewed and keyed out the genus Heleonomus described by
Ferris (1916), and also accommodated four new species of the genus. He also
reexamined the genus with the current status. 

The common crane, Grus grus (Linnaeus), is frequently found in the
countryside areas of Karachi Region, nearby the aquatic and cultivated areas. It is a
ground living bird and can easily be seen in flocks in crops or other shallow fresh
water reservoirs (Robert, 1991). The bird is not easy to catch for collection of its
lice, because it avoids human presence, although they can be more easily captured in
the cultivated fields than the open land areas. 

In Pakistan, the fauna of chewing lice is not yet well studied, however
Lakshminarayana (1979) compiled a list of chewing lice species found on birds
from Pakistan, but he didn’t mention the genus Heleonomus Ferris from Gruids
originate in this country.

Illustrations were drawn on 1cm2 graph paper with scales of 0.1 mm, 0.05 mm
and 0.025 mm. 

Heleonomus adnani n. sp.
(Figs 1-15, Tab. 1)

Type host: Grus grus grus (Linnaeus) (Aves: Gruiformes: Gruidae).
Material examined. Holotype: male, on Grus grus (Linnaeus), niche: wing

feathers, Karachi, Pakistan; 08 January 2006; leg. Saima Naz; lodged at Natural
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History Museum, of University of Karachi, Pakistan. Paratypes: five males and
eight females, on Grus grus (Linnaeus), niche: wing and tail feathers, Karachi,
Pakistan; 08 January 2006; leg. Saima Naz and Adnan Khan, lodged at Natural
History Museum, of University of Karachi, Pakistan.

Table keys: AL d/v: abdomen length by mid-dorsal/mid-ventral sides; AWI-AWIX: abdomen
width of segment I to segment IX respectively; GL: genitalia length; GSL: genital sac length; GW:
genitalia width; HL: head length; MTL: metanotal length; MTW: metanotal width; PAPW a/p: preanal
plate width by anterior/posterior ends; PL: pronotal length; PML: parameres length; POW: preocular
width; PVPL: postvulval plate length; PVPW a/p: postvulval plate width by anterior/posterior ends;
PW: pronotal width; SGPL: subgenital plate length; SGPW: subgenital plate width; TL: total length;
TW: temporal width. In parentheses, the possible ranges of the measurements have been given.
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Table 1 
Measurements of males and females of Heleonomus adnani n. sp.

Male (mm) Female (mm)

TL 2.186 2.259
(2.162–2.21) (2.243–2.276)

HL 0.415 0.426
(0.413-0.417) (0.419-0.428)

POW 0.372 0.388
(0.370-0.374) (0.387-0.389)

TW 0.587 0.569
(0.575-0.591) (0.595-0.598)

PL 0.229 0.236
(0.207-0.227) (0.229-0.238)

PW 0.422 0.423
(0.416-0.430) (0.420-0.424)

MTL 0.218 0.222
(0.20-0.234) (0.218-0.226)

MTW 0.493 0.512
(0.490-0.495) (0.499-0.515)

AL d/v 1.19/1.09 1.342/1.33
(1.18-1.2/1.08-1.10) (1.31-1.375/1.32-1.34)

AWIII 0.583 0.695
(0.580-0.586) (0.690-0.70)

AWIV 0.582 0.737
(0.580-0.585) (0.734-0.740)

AWV 0.555 0.727
(0.550-0.560) (0.725-0.730)

AWIX 0.262 0.335
(0.260-0.265) (0.320-0.350)

SGPL 0.133 0.0675
(0.130–0.137) (0.0425–0.092)

SGPW 0.250 0.202
(0.240–0.260) (0.162–0.242)

GL 0.844 PVPL 0.150 
(0.825–0.871) (0.140-0.160)

GW 0.141 PVPW a/p 0.312/ 0.232
(0.140–0.143) (0.285-0.340)/(0.230–0.235) 

GSL 0.250 PAPW a/p 0.0915/0.07
(0.240-0.260) (0.083–0.10)/(0.065–0.075)

PML 0.174 
(0.165–0.182)



Description of holotype and paratypes
Head (Figs 1-6). Colpocephalid type; anterior margin smoothly convex,

narrower than preocular region; dorso-lateral and preocular margin bulged;
preocular notch present (Fig. 5 A), shallow and broad; temples broad, more or less
quadrate, gradually tapering posteriorly; occipital margin slightly concave and
thick.

Dorsal head chaetotaxy (Figs 1, 3, 5 B, C). Dorsal head setae (DHS) have
been divided into six groups based on their position and attachment. Anterior setae
(Fig. 5 B): in male, mid-anterior portion of head bears a bunch of 13-15 scattered
microsetae; absent in female; four anterior marginal setae, two or three pairs antero-
lateral setae present. Dorsal setae (DHS 14-16) (Figs 1, 3): present at mid dorsal
region of head; setae 14 and 15 closed to each other; seta 16 nearer to mid lateral
region; DHS 14 very small, anterior to DHS 15. Mid dorsal setae (DHS 17-18) (Figs
1, 3): median setae 17 and 18 small, almost equal; DHS 17 nearer to mid dorsal line;
DHS 18 nearer to ocular seta 19 in subocular region. Preocular setae (DHS 8-11)
(Fig. 5 C): length: DHS 8: 0.185-0.204 mm; DHS 9: 0.283-0.39 mm; DHS 10:
0.107-0.15 mm; DHS 11: 0.073-0.11 mm; DHS 8 is fine, thinner and shorter than
DHS 9; DHS 10 and 11 more or less equal in length or 10 is little longer than 11,
both on the corner of the preocular notch; DHS 8, 10 and 11 with microalveoli, DHS
9 with macroalveolus; all setae marginal in position. Ocular setae (DHS 19-20)
(Fig. 5 C): length: DHS 19: 0.097-0.126 mm; DHS 20: 0.102-0.156 mm; DHS 19
and 20 present in the ocular region, behind the eyes; fine, subequal; DHS 19 shorter
than 20. Occipital setae (DHS 21-23) (Figs 1, 3): length: DHS 21: 0.155-0.16 mm;
DHS 22: 0.128-0.13 mm; DHS 23: 0.049-0.055 mm; occipital setae 21 and 22
reaching behind the pronotal carina of prothorax; seta 23 relatively very small, up
lifted in temporal region; alveoli of DHS 21 and 22 in straight line. Temporal setae
(DHS 24-31) (Figs 1, 3): length: DHS 24, 25 and 28: 0.02-0.025 mm; DHS 26:
0.357-0.396 mm; DHS 27: 1.05-1.15 mm; DHS 29: 0.85-0.9 mm; DHS 30: 0.20-
0.205 mm; DHS 31: 0.2-0.24 mm; temporal setae 24, 25 and 28 very small with peg
like alveoli; temporal setae 26, 27 and 29 large, macrosetae with large alveoli, seta
27 very longer than 29, usually reaching behind the abdominal segment IV or V;
temporal setae 30 and 31 normal, fine setae, seta 30 subterminal, medio-anterior to
seta 29. Dorsal head sensillae (Figs 1, 3, 5 C): dorsal head sensillae a and b present;
sensillae c, d and e absent. Dorsal head carinae and nodi (Fig. 5 A): at dorsal side of
the head, ocular nodi and occipital nodi well developed, darkly pigmented and
highly sclerotized; occipital nodi connected with each other by occipital carina;
oculo-occipital carinae absent.

Ventral head chaetotaxy (Figs 2, 4, 5 D). Anterior ventral margin with two-
three ventral setae; ventro-lateral temporal region bears a small bunch of microsetae
at temporal submarginal position, connected with ocular setal comb; ocular setal
comb short, comprising five-seven stout setae, anteriorly long and thick; anterior
ocular seta present.

Tentorium. The tentorial bridge is thick and little broader at ends, narrow in
middle.

Mouth parts (Fig. 6 A-E). Labrum (Fig. 6 A): very reduced, anterior most
plate like, narrow, slightly curved, anteriorly convex, thick, membranous layer;
bearing small microsetae at its latero-anterior margin, outer setae 1, 4 and 6 short,
setae 2, 3 and 5 long; posterior margin almost without setae. Mandibles (Fig. 6 B):
hard, highly sclerotized structure, pointed at inner sides; vertically articulated, left
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mandible overlaps the right mandible, laterally joined with the part of maxillary
palpi, ventrally partially covered by labium. Maxillary palps (Fig. 6 C):
flagellomere I: 0.029 mm (0.028-0.03 mm), flagellomere II: 0.028 mm (0.026-0.030
mm), flagellomere III: 0.025 mm (0.024-0.026 mm), flagellomere IV: 0.044 mm
(0.042-0.046 mm); elongated, four segmented, segment I and II equal, segment III
shortest, segment IV long and narrow; segment I, II and IV with single subterminal
seta, segment III with two subterminal setae at ventral side; segment I-III bear single
seta at dorsal side; terminal disc semicircular, bears 18 small microsetae and two-
three disc sensillae; postpalpal processes absent. Hypopharynx (Fig. 6 D): length:
0.0845 mm (0.080-0.089 mm); width: 0.037 mm (0.034-0.04 mm); well developed,
sclerotized structure; lingual sclerite developed; hypopharyngeal sclerite well
developed; epipharyngeal sclerite highly sclerotized. Labium (Fig. 6 E):
membranous, broad, unsclerotized structure; anterior margin bears eight pairs of
fine, pointed, sharp microsetae with moderate to small alveoli at anterior margin;
labial palpi single segmented, measuring 0.0327 mm (0.0325-0.033 mm), small,
rectangular shaped; terminal disc bears five-eight microsetae. Postmentum (Fig. 6
E): the postmentum bears four postmental setae the outer two setae are small and
inner two are long, measuring from 0.052-0.081 mm.

Gular plate (Fig. 6 E). Elongated, more or less oval, with slightly straight
lateral margins, anteriorly fused with postmentum and posterior margin touching the
prosternal plate of prothorax; antero-lateral to postero-lateral margin bears four pairs
of gular setae; setae 1 and 2 short, measuring 0.12 mm (0.11-0.13 mm) and 0.13 mm
(0.12-0.14 mm) respectively; setae 3 and 4 long, measuring 0.17 mm (0.16-0.18
mm) and 0.145 mm (0.14-0.15 mm) respectively; all with moderate alveoli.

Antenna (Fig. 6 F). Capitat, comprising four segments, elongated, usually
concealed inside the antennal groove, exposing only the terminal segment out.
Basal: length 0.028 mm (0.027-0.029 mm); width 0.021 mm (0.019-0.023 mm);
small, slightly rectangular or cylindrical with one dorso-anterior microsetae and one
ventral sub-terminal setae. Pedicel: length 0.037 mm (0.036-0.038 mm); width
0.038 mm (0.036-0.040 mm); broader and longer than basal, roughly trapezoidal
shaped; outer ventral margin bulged; bearing four terminal setae on protruded end,
all fine, sharp microsetae. Flagellomere I: length 0.028mm (0.026-0.030 mm);
width at posterior: 0.005 mm; broader at middle: 0.016 mm; broadest at anterior:
0.03 mm; cup shaped, pedunculated; terminal and latero-terminal margin bear two
or three small microsetae; completely sclerotized posteriorly and partially
anteriorly, forming a broad terminal disc for the attachment of flagellomere II.
Flagellomere II: length 0.06 mm (0.05-0.07 mm); width 0.0385 mm (0.037-0.039
mm) at middle region; thick at periphery, moderately sclerotized, with minute
microsetae; terminal disc broad, bearing four-five small thick hyaline setae with
large basal sensillae; five-seven fine large microsetae with small alveoli; ventral side
bears two sensillae coeloconica; narrow surfacial ridges present.

Antennal groove (Fig. 5 D). Antennal groove shallow, covering antenna
partially; ventral margin sinuated, bearing two microsetae at ventro-anterior margin,
one small and one large, measuring 0.027 mm and 0.101 mm, respectively.

Eyes (Figs 1, 3, 5 C). Eyes of Heleonomus adnani n. sp. are nonfunctional,
only a small ocular lens present, with two pigmented ommatidia poorly present,
covered by ocular nodi, beneath the preocular notch at dorso-lateral margin.
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Thorax (Figs 7-10)
Prothorax (Figs 7, 8 A, B). More or less oval, slightly narrower anteriorly,

lateral sides tapering, latero-posterior margin broader than latero-anterior margin.
Chaetotaxy of pronotum (Fig. 7 A): pronotal seta 1 very long, 0.067 mm (0.065-
0.070 mm); pronotal seta 2 very minute or absent; latero-posterior margin bears
eight pairs of pronotal setae; latero-posterior seta 1 and 3 small, robust, seta 2 longer
than 1 and 3, setae 4, 6-8 very long, reaching behind mesothorax, seta 5 very minute,
peg like, more or less touching the alveolus of seta 4. Postnotum (Figs 7 A, 8 A):
weakly sclerotized, medially pigmented, with four anterior mesonotal setae,
grouped posterior to pronotum with slightly separated alveoli. Prosternal plate (Fig.
8 B): comprising two parts, an anterior transverse plate, weakly sclerotized, slightly
curved, bearing one pair of small peg like microsetae on terminal ends; posterior
elongated plate, darkly pigmented, oval shaped, with or without lateral pair of setae.

Mesothorax (Figs 7 B, 8 C, D). Mesonotum (Fig. 7 B): very short segment,
weakly sclerotized, mesonotum bearing one pair of lateral mesonotal setae.
Mesosternal plate (Fig. 8 C): short, weakly sclerotized, elongated and roughly
triangular, bearing two anterior mesosternal setae and four–eight irregularly
arranged median to posterior setae. Episternum (Fig. 8 D): expanded towards ventral
side, forming the thick, highly sclerotized mesopleural rib; not fusing in middle;
mesosternal plate present between the two mesopleural ribs; five thick normal to
macrosetae present at latero-anterior position.

Metathorax (Figs 7 B, 8 E): large metanotal plate, medially divided, broad
and more or less straight posterior margin. Chaetotaxy of metanotum (Fig. 7 B):
anterior and mid-anterior setae absent; lateral to latero-posterior setae present, fine
lateral setae marginal and submarginal in position, thick, robust and normal;
posterior setae long, reaching behind the abdominal segment II. Metathoracic
spiracles (Fig. 7 B): one pair of metathoracic spiracles present at mid-lateral side of
metanotum. Metasternal plate (Fig. 8 E): large, trapezoidal plate, with 10-15 long,
irregularly arranged metasternal setae; clearly separated from coxae II and III.

Thoracic legs (Figs 8 D, 9, 10) 
Elongated, highly sclerotized, well developed, strong with thick chaetotaxy

on tibia; proleg (Fig. 9 A) shortest in length, mesoleg (Fig. 9 B) median and metaleg
(Fig. 9 C) longest. Length: coxa I: 0.184 mm (0.18-0.188 mm); coxa II: 0.139 mm
(0.138-0.140 mm); coxa III: 0.127 mm (0.125-0.130 mm); femur I: 4.75 mm (4.6-
4.9 mm); femur II: 6.3 mm (6.0-6.6 mm); femur III: 8.0 mm (7.8-8.2 mm); tibia I:
4.65 mm (4.2-4.8 mm); tibia II: 5.65 mm (5.3-5.9 mm); tibia III: 7.1 mm (6.8-7.4
mm); tarsus I: 2.25 mm (1.9-2.5 mm); tarsus II: 2.85 mm (2.7-3.0 mm); tarsus III:
3.3 mm (3.2-3.4 mm).

Coxae (Figs 8 D, 9, 10 A, B). First segment of each leg, rounded to oval,
expanded to elongated, ventrally attached with the thoracic segments; coxa I oval,
elongated, expanded laterally (Fig. 10 A) with particular row of ventro-lateral
pattern of chaetotaxy; bearing four–five normal setae; coxae II (Fig. 8 D) and III
(Fig. 10 B) more or less trapezoidal or quadrate with a single long seta on it;
separated from meso and metasternal plates; surrounded by pleural ribs.

Trochanter (Figs 8 D, 9, 10 A). The second segment, small in proleg and
mesoleg, large in metaleg, connecting coxae with the femur of each leg; setae almost
absent or rarely present on trochanter III.

Femur (Figs 9, 10 C). Third segment, thick, broad, elongated and oval
shaped; smallest in proleg: 0.235 mm (0.230-0.240 mm); median in mesoleg: 0.320
mm (0.316-0.325 mm); longest in metaleg: 0.375 mm (0.360-0.390 mm); four-five
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marginal setae present on femur I-III; femur III (Fig. 10 C) bears a thick brush of
microsetae on mid-ventral to ventral side in diagonal rows containing 35-40 femoral
setae; four ventral and four dorsal anterior marginal setae present.

Tibia (Figs 9, 10 D). Fourth segment, elongated, narrower than femur;
smallest in proleg and longest in metaleg; length: tibia I: 0.22 mm (0.21-0.23 mm);
tibia II: 0.27 mm (0.26-0.28 mm); tibia III: 0.345 mm (0.33-0.36mm); distal end
membranous; articulated with tarsus anteriorly, bearing one-five inner marginal
setae, ten-twenty outer marginal setae; a row of thin, hairy, comb like, submarginal
microsetae present additionally on ventral mid line to anterior end of each tibia (Fig.
10 D) with their alveoli in straight line.

Tarsi (Figs 9, 10 D). A small segment, each leg contains a single piece, more
or less equal in length; tarsus I: 0.80 mm (0.79-0.81 mm); tarsus II: 0.145 mm
(0.143-0.146 mm); tarsus III: 0.156 mm (0.155-0.157 mm); narrow at proximal end
and little broader at distal end; one pair of terminal dorsal setae present; anterior end
convex, curved with two small cavical surfaces present for the articulation of tarsal
claws in each leg (Fig. 10 D).

Euplantulae (Figs 9, 10 D). A membranous, curved, leaf like structure,
dilated, bearing horizontal lines, present between tibia and tarsi, spread over mid-
proximal region of each tarsus (Fig. 10 D).

Tarsal claws (Figs 9, 10 D). Each leg bears two thick, horny, sharp, pointed,
highly sclerotized claws, with proximal end broad and flat, tapering into pointed,
curved distal end, more or less equal in length (Fig. 10 D), measuring around 0.06
mm, 0.065 mm and 0.070 mm respectively.

Abdomen (Figs 1-4, 11-13, 14 A, 15)
Elongated, oval, broadest at middle, tapering towards posterior, posterior end

blunt or slightly shortly flat.

Male abdomen (Figs 1, 2, 11, 12)
Tergites I-VIII (Fig. 1). Shape: tergites not well developed, less sclerotized; tergite

I and II medially divided; tergum III may be divided or only marked by a thin mid line,
but not divided; tergite IV-VIII undivided, single plate, equally wide from lateral ends to
middle region. Chaetotaxy (Fig. 1): tergal setae in double rows; marginal tergal setae
normal; tergum I: 12, II: 12–13, III: 12, IV: 13, V: 14, VI: 11, VII: 13, VIII: 12; anterior
tergal setae fewer; tergum I: 10, II: 16, III: 12, IV: 12, V: 12, VI: 16, VII: 10, VIII: 2;
postspiracular setae outer most; shortest on tergum I, measuring 0.18 mm long, very long
on tergite II-IV, VI and VIII, ranging from 0.63 mm-1.32 mm long, moderate on tergite
V and VII, ranging from 0.42 mm-0.57 mm long.

Tergites IX-X (anogenital region) (Figs 1, 12). Shape: terminal segments
comprise tergites IX and X, fused tergal plates, rounded, convex posteriorly;
pleurites reduced, without membranous gap. Chaetotaxy (Figs 1, 12): tergites IX
and X can be differentiated by one pair of anterior tergal setae and one lateral
tergopleural setae; posteriorly tergum X bears two pairs of anterior setae and one
pair of subterminal setae; three pairs of long, robust, thick macrosetae with large
alveoli, ranging from 1.02 mm-1.26 mm; posterior terminal row of seven-eight
setae, relatively short in length, 0.08-0.1 mm.

Sternite I-VIII (Figs 2, 11 A). Shape: sternum I present, shortest, semirounded
or roughly rectangular; sternite II-VI more or less equal in size; sternite VII and VIII
shorter than former ones; evidently separated from pleurites by short membranous
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gape, containing small pleuro-sternal sclerite between sternite III-VII and their
respective pleurites. Chaetotaxy (Figs 2, 11 A): sternal chaetotaxy thin with small
microsetae, usually scattered on sternal plates; sternum I bears seven setae; II: 27,
III: 25, IV: 26, V: 30, VI: 27, VII: 20, VIII: 18; sternum IV always bears a pair of
thick setal brushes containing 150-153 setae (Fig. 11 A).

Shape and chaetotaxy of terminalia (Fig. 31). Semicircular, rounded, smooth
posteriorly and wavy laterally; subgenital plate width at anterior margin: 0.25 mm
(0.24-0.26 mm), at middle concave region: 0.155 mm (0.15-0.16 mm); length at
median line: 0.133 mm (0.13-0.137 mm); convex posteriorly, more sclerotized than
anterior region; anteriorly deeply concave; medio-anterior piece of the plate slightly
separated or may be fused with the posterior concaved piece of subgenital plate;
bearing marginal and submarginal setae; two pairs of long, robust macrosetae,
measuring from 0.55-0.66 mm long at outer position and 0.62-0.79 mm long at inner
position; 22 small, fine, normal setae and two median setae present.

Female abdomen (Figs 3-4, 13, 14 A, 15)
Tergites I-VIII (Fig. 3). Shape: tergite not well developed, less sclerotized;

tergite I and II medially divided, tergite III-VIII always undivided, complete plates,
equally wide from lateral to middle region; tergite IV transversely divided, with
narrow lateral ends. Chaetotaxy (Fig. 3): tergal setae in double rows; marginal tergal
setae normal; tergite I: 12, II: 14, III: 15, IV: 15, V: 19, VI: 15, VII: 16, VIII: 12;
anterior tergal setae smaller and thinner than marginal setae; tergite I: 12, II: 20, III:
18, IV: 18, V: 19, VI: 14, VII: 20, VIII: 8; postspiracular setae outer most; very long
on tergite V and VII-VIII, moderate on tergite VI, short on tergite I-IV.

Tergites IX-X (female anogenital region) (Figs 3, 13). Shape: tergite IX and X
fused, forming a single plate, posterior margin straight. Chaetotaxy (Figs 3, 13):
tergite IX and X can be differentiated by two pairs of anterior tergal setae and total
seven-eight posterior tergal setae; two pairs of long, thick, robust macrosetae present
on mid-lateral position; anterior setae measuring from 0.97-0.99 mm and posterior
setae measuring from 0.91-0.95 mm long; posterior margin of tergal plate bearing a
marginal row of 20-27 microsetae, long in middle, shorter gradually towards lateral
side, become shortest at ends.

Sternite I-VII (Figs 4, 11 A). Shape: sternum I present, shortest, semi
rectangular or rounded; sternite II and VII smaller in width; sternite III-VI wider and
more or less equal in size; sternite III and may be IV divided transversely forming
adjacent sternal plate. Chaetotaxy (Figs 4, 11 A): sternal chaetotaxy thin on sternite
I–III, V–VII, thick on sternum IV only; sternite I: 7, II: 23, III: 21, IV: 25, V: 32, VI:
30, VII: 30; sternum IV always bears a pair of thick setal brushes of microsetae,
containing from 150 to 155 setae (Fig. 11 A); sternum VII contains lateral setae
similar to as lateral marginal setae of subgenital plate.

Shape and chaetotaxy of terminalia (Figs 4, 14 A, 15). Female terminalia
consists of abdominal segments VIII-X; sternal plates VIII and IX fused, forming a
single, subgenital plate; laterally separated from pleurum VIII; sternite X modified
into anal and vulval plates. Subgenital plate (Fig. 15): semicircular large plate,
highly sclerotized, antero-medially divided in deep, forming a median ridge, with
lateral sides almost parallel inside and divergent outer sides; anteriorly thick,
posteriorly membranous and slightly concave; anterior setae absent; lateral marginal
and submarginal to latero-posterior setae very thick, nail like, with large alveoli,
pointed, sharp, erected and horny hyaline setae, ranging from thirty-thirty two;
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posterior setae normal and long macrosetae, soft, fine with moderate alveoli,
forming a short setae bunch in mid-posterior membranous region and submarginal
setae in slight sclerotized region of the plate, ranging from 16-18 setae, measuring
0.0675 mm (0.0425-0.0925 mm) in mid region and 0.202 mm (0.162-0.242 mm) at
latero-posterior submargin. Postvulval plate (Fig. 13): median pair of plates, each
with middle deep notch, dividing into two parts; lateral part long, slender and inner
part semitriangular, both connected with posterior ends; width at anterior ends (both
parts): 0.312 mm (0.285-0.340 mm), at posterior margin: 0.2325 mm (0.230-0.235
mm); length in mid line of each plate: 0.15 mm (0.14-0.16 mm). Preanal plate (Fig.
14 A): posterior most, single plate, thick, sclerotized, bisinuated, lateral margins
wavy, posterior margin slightly concave, anterior margin deeply concave, forming
middle region narrow; width at anterior marginal corners: 0.915 mm (0.083-0.1
mm), at posterior marginal corners: 0.07 mm (0.065-0.075 mm); vulval marginal
setae fine, normal, dorsal fringe with 20-27 setae, lateral shortest and median
longest; ventral fringe with 16 marginal and eight submarginal setae, all short and
spinous, except two median submarginal setae and two marginal setae, measuring
0.0925 mm (0.09-0.95 mm) long.

Abdominal pleurites (Figs 2, 4). Pleural plates well defined at ventral sides,
broad, roughly rectangular, clearly separated from sternal plates by a membranous
gape; pleural or pleuro-tergal thickening absent; posterior margin of each pleurum
with three marginal setae in female and four marginal setae in male; lateral margin
with usually two to three short thorny setae; medio-anterior with five-seven
scattered fine microsetae.

Sterno-pleural sclerites (Figs 2, 4, 11 A). The membranous gap between
pleurite and sternite contain a thick, highly sclerotized piece, which separate the
pleural and sternal plates.

Abdominal spiracles (Figs 1, 3). Abdominal spiracles always dorsal, open at
tergal plates at most lateral position in both male and female.

Male genitalia (Fig. 14 B, C). Very complex, structurally complicated, typical
in genus, reaching behind up to the abdominal segment III-IV. Basal apodeme: very
elongated, slender, anteriorly narrow into curved tip, gradually broadened
posteriorly, bifurcately broader at middle near mesomeral plate, articulated
posteriorly with parameres. Parameres (Fig. 14 C): lateral most structures, highly
sclerotized, usually darkly pigmented; anteriorly slightly curved and convex,
posteriorly deeply curved inside outwards. Mesomeral plate: complex, medially
divided into a pair of lateral tubular sclerites, fused with the endomeral plate.
Endomeral plate: the posterior most, less sclerotized, broad structure, fused with
mesomeral sclerites and middle piece of penis; posteriorly slightly concave. Genital
sac sclerites: genital sac is delicate, with scattered, minute spinous sclerites;
containing two tubular, small sclerites with anterior end swollen. Penis: the
copulatory structure, tubular, elongated, anteriorly rounded, posteriorly bifurcated,
present between mesomeral sclerites.

Etymology. This species is named for Adnan Khan (University of Karachi) in
recognition of his aid in the collection of lice used in this study.

DISCUSSIONS

The present species of the genus Heleonomus belongs to the
“macilentus–group” of the genus. It closely resembles to H. macilentus (Nitzsch) in
all the generic characters of the group, but it can be differentiated by the other
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species of the group by having numbers, arrangement of tergal, sternal and pleural
setae, which is variable among species. It also clearly varies in having transverse
division of sternal plates III and IV in females; tergal plate III complete, only IV is
divided in the present species, while both plates are divided in H. macilentus
(Nitzsch). Beside these, subgenital plate slightly concave posteriorly, with narrow
anterior sub-parallel margins, 28 lateral spiniform setae are in the present species,
whereas more concave posteriorly with broad, less deeper, subparallel margin, 33 fine,
spiniform setae on lateral to mid-posterior margin in H. macilentus (Nitzsch);
postvulval plate variable; preanal plate smooth, broad posteriorly and less concave
anteriorly in H. macilentus (Nitzsch), but medially biconcave and broad laterally in the
female of the present species of Heleonomus (Hopkins & Clay, 1952; Price, 1970).

Male genitalia variable in endomeral plate, mesomeral plate and genital lobes
broad, more complex in the present species; male subgenital plate deeply concave
anteriorly and broadly convex posteriorly, medially separated from the middle lobe
of the plate in the present species, whereas fused, forming deep, subparallel margins
of the male subgenital plate in H. macilentus (Nitzsch).
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HELEONOMUS ADNANI, O NOUÃ SPECIE DE MALOFAG (PHTHIRAPTERA:
MENOPONIDAE) DE PE COCOR, GRUS GRUS (GRUIFORMES: GRUIDAE), DIN

PAKISTAN

REZUMAT

O nouã specie a genului Heleonomus, ºi anume H. adnani, este descrisã ºi ilustratã în urma
unui studiu morfologic detaliat al acesteia, punându-se accent pe caracterele cu importanþã taxonomicã
ºi pe unele aspecte privind aparatul genital atât mascul, cât ºi femel. Exemplarele tip au fost colectate
de pe un adult de Grus grus (Gruiformes: Gruidae) provenit de lângã Karachi (Pakistan). Pânã în
prezent nu a fost descrisã de pe G. grus decât o specie a genului Heleonomus, ºi anume H. macilentus
(Nitzsch [In Giebel], 1866). Având ca scop evidenþierea diferenþelor, este realizatã ºi redatã ºi o
comparare morfologicã a speciei H. adnani n. sp. cu H. macilentus, cu care se aseamãnã cel mai mult
din punct de vedere morfologic dintre toate speciile genului. De asemenea, este semnalatã pentru prima
datã prezenþa genului Heleonomus pe teritoriul Pakistanului.
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Fig. 1 – Heleonomus adnani n. sp. Holotype adult male: body (dorsal view).
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Fig. 2 – Heleonomus adnani n. sp. Holotype adult male: body (ventral view).
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Fig. 3 – Heleonomus adnani n. sp. Paratype adult female: body (dorsal view).
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Fig. 4 – Heleonomus adnani n. sp. Paratype adult female: body (ventral view).
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Fig. 5 – Heleonomus adnani n. sp.: A, dorsal head nodi; B, chaetotaxy of dorso-anterior male head; C,
preocular head margin with preocular setae 8-11 and ocular setae 19-20; D, ventro-lateral head margin
with antennal groove and subocular to ocular comb setae.
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Fig. 6 – Heleonomus adnani n. sp.: A, ventro-anterior head with labrum; B, mandibles; C, maxillary
palpus; D, hypopharyngeal sclerite; E, labium with labial palp, postmentum and gular plate; F, antenna.
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Fig. 7 – Heleonomus adnani n. sp.: A, pronotum and postnotum; B, mesonotum and metanotum.
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Fig. 8 – Heleonomus adnani n. sp.: A, postnotum; B, prosternal plate; C, mesosternal plate; 
D, episternum and coxa II; E, metasternal plate.
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Fig. 9 – Heleonomus adnani n. sp.: A, proleg; B, mesoleg; C, metaleg.
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Fig. 10 – Heleonomus adnani n. sp.: A, coxa I; B, coxa III; C, femur III; D, tibia and tarsus III.
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Fig. 11 – Heleonomus adnani n. sp.: A, setal brush of sternite IV and sterno-pleural sclerite; B, male
terminalia (ventral view).
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Fig. 12 – Heleonomus adnani n. sp. Male terminalia (dorsal view).
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Fig. 13 – Heleonomus adnani n. sp. Female terminalia (dorsal view).
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Fig. 14 – Heleonomus adnani n. sp.: A, female terminalia (ventral view); B, male genitalia; 
C, paramere details.
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Fig. 15 – Heleonomus adnani n. sp. Female subgenital plate.


