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Two new species of sucking lice (Phthiraptera: Anoplura), Hoplopleura granti n. sp.

(Hoplopleuridae) and Polyplax megacephalus n. sp. (Polyplacidae), are described from Grant’s
rock mouse, Micaelamys granti (Wroughton), from Northern Cape Province, South Africa. Adults
of both sexes are illustrated via line drawings and differential interference contrast microscopy
images, and are compared with previously described related species that parasitize related hosts:

Hoplopleura patersoni Johnson from Aethomys chrysophilus (de Winton) (red veld rat), Aethomys
kaiseri (Noack) (Kaiser’s aethomys), and Micaelamys namaquensis (A. Smith) (Namaqua rock
mouse); Hoplopleura aethomydis Kleynhans from M. namaquensis; Polyplax praomydis Bedford

from A. chrysophilus and M. namaquensis; and Polyplax solivaga Johnson from A. chrysophilus. It is
not known if these new species of lice are vectors of any pathogens.

Sucking lice (Phthiraptera: Anoplura) are obligate hematoph-

agous ectoparasites of placental mammals that complete their

entire life cycle on their hosts (Durden, 2019). Worldwide, more

than 550 valid species of sucking lice have been recognized with

the majority of known species being parasites of rodents

(Durden and Musser, 1994). The 2 most speciose genera of

sucking lice are Hoplopleura, with most known species parasit-

izing rodents, and Polyplax, with all known species parasitizing

rodents (Durden and Musser, 1994). To date, 163 recognized

species of Hoplopleura and 81 recognized species of Polyplax

have been described (L. A. Durden, unpubl. data). The

Afrotropical region has the most diverse fauna of sucking lice

with ~35% of all known species (Kim and Ludwig, 1978;

Durden and Musser, 1994). This fauna has been documented in

detail by Ledger (1980) and Pajot (2000). Further, Johnson

(1960) provided a taxonomic review on the Anoplura of African

rodents and insectivores. Despite these monographic works, the

sucking louse fauna of the Afrotropical region remains

incompletely known.

Some works have shown that, in addition to the recognition

of morphospecies, some taxa of African rodent–associated lice

are represented by different genotypes that demonstrate

cryptic lineages (du Toit et al., 2013a, 2013b). Further, recent

genetic analyses of the sucking lice that parasitize murid

rodents belonging to the closely related Afrotropical genera

Aethomys (rock rats) and Micaelamys (rock mice) by Bothma

et al. (2020) have revealed the presence of 2 molecularly

distinct taxa of sucking lice from Grant’s rock mouse,

Micaelamys granti (Wroughton), a murid rodent that is

endemic to South Africa (Musser and Carleton, 2005). One

of these new lice taxa belongs to the genus Hoplopleura (family

Hoplopleuridae) and the other to the genus Polyplax (family

Polyplacidae). In this paper, we morphologically describe both

of these new species.

Four species of sucking lice have previously been described and

recorded from murine rodents belonging to the genera Aethomys

and/or Micaelamys. These are Hoplopleura patersoni Johnson,

which parasitizes Aethomys chrysophilus (de Winton) (red veld

rat), Aethomys kaiseri (Noack) (Kaiser’s aethomys), and Micael-

amys namaquensis (A. Smith) (Namaqua rock mouse); Hoplo-

pleura aethomydis Kleynhans, which parasitizes M. namaquensis;

Polyplax praomydis Bedford, which parasitizes A. chrysophilus

and M. namaquensis; and Polyplax solivaga Johnson, which

parasitizes A. chrysophilus (Bedford, 1929; Ferris, 1935; Paterson

and Thompson, 1953; Johnson, 1960, 1962; Benoit, 1964;

Emerson and Kim, 1968; Kleynhans, 1969; Kim and Emerson,
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1970; Ledger, 1980; Durden and Musser, 1994; Pajot, 2000; Fagir

et al., 2014).

Kim and Ludwig (1978) listed the morphological characters

delineating members of the sucking louse families Hoplopleuridae

and Polyplacidae and of the genera Hoplopleura and Polyplax.

MATERIALS AND METHODS

Twenty-one M. granti individuals were trapped on private land

near Fraserburg in the Northern Cape Province of South Africa

(32808041.14’’ S, 21824024.97’’ E) in March (austral autumn) 2018.

Sherman-type live traps were baited with a mixture of peanut

butter and oats. Micaelamys granti was the only species of rodent

recorded in the trap lines. Trapped individuals were euthanized

using an intraperitoneal injection of sodium pentobarbitone (200

mg/kg) and frozen in the field at �20 C. Host tissue (muscle/

tongue) was collected and used for DNA extraction and

sequencing to confirm host identity (Bothma et al. 2020). All

trapping and animal handling was conducted after obtaining the

necessary permits from local authorities (permit numbers:

Northern Cape, FAUNA 0942/2017 and FAUNA 0949/2017)

and permission from Stellenbosch University Animal Ethics

Committee (SU-ACUD16-00190).

In the laboratory, rodents were thawed and all lice were

removed using a stereoscopic microscope (Leica Microsystems,

Wetzlar, Germany) and fine-point forceps, and placed in 100%

ethanol for DNA extraction and polymerase chain reaction

(PCR) amplification. DNA was extracted from whole individual

lice using the NucleoSpin tissue kit (Macherey-Nagel, Düren,

Germany) according to the manufacturer’s protocol. To ensure

that sufficient DNA was obtained, the proteinase K step was

prolonged to 24 hr at 54 C (after which the louse exoskeletons

were recovered) before the extraction proceeded. DNA was eluted

in 50 ll of EB buffer provided by the manufacturer. Fine needle

holes were only made in individual lice that were slide mounted.

Lice were cleared during the lysis step of genomic DNA extraction

After the lysis step, the exoskeletons of selected lice were slide

mounted in Hoyer’s medium. Slide-mounted lice, including

specimens of previously described congeneric species (in the

Anoplura collections of Lance A. Durden [LAD]), were examined

at high magnification under phase contrast using an Olympus

BH-2 microscope (Olympus Corporation of the Americas, Center

Valley, Pennsylvania) connected to an Ikegami MTV-3 video

camera attachment and monitor (Ikegami Electronics, Neuss,

Germany). Drawings of diagnostic morphological features were

made from specimens examined at 3100–3400 magnification.

Specimen measurements were made using a calibrated graticule

fitted into a microscope eyepiece. Specimens were digitally imaged

using a differential interference contrast equipped (DIC) Nikon

Eclipse Ni-U research microscope fitted with a Nikon DS-L3

camera (Nikon Inc., Melville, New York).

Descriptive format for the new species follows Durden et al.

(2019) and names and abbreviations of setae and morphological

structures follow Kim and Ludwig (1978). Names of setae and

certain structures are spelled out in full at first mention (with the

abbreviation listed parenthetically) and then abbreviated when

subsequently mentioned.

Murid taxonomy used in this paper follows Musser and

Carleton (2005).

DESCRIPTIONS

Hoplopleura granti n. sp.

(Figs. 1–3)

Male (Figs. 1A–D, 2A, B): Head, thorax, and abdomen

moderately sclerotized. Total body length of holotype, 1.021 mm;

mean, 1.029 mm; range, 1.012–1.050 mm (n ¼ 4).

Head (Fig. 1A): Maximum head width of holotype, 0.156 mm;

mean, 0.152 mm; range, 0.145–0.156 mm. Head broadly rounded

anteriorly and uniformly curved laterally on each side posterior to

antennae; distinct ventral anterior sclerotization giving appear-

ance of semicircle. One stout dorsal principal head seta (DPHS)

and 1 small dorsal accessory head seta (DacHS) on each side of

head; 4 dorsal marginal head setae (DMHS), 3 sutural head setae

(SuHS), 1 dorsal posterior central head seta (DPoCHS), 1

anterior marginal head seta (AnMHS), 3–4 apical head setae

(ApHS), 1 ventral principal head seta (VPHS), and 2 ventral

preantennal head setae (VPaHS) on each side. Antennae 5

segmented; first segment large, broader than long; second segment

smaller, almost twice as long as wide; third–fifth segments small,

each about as wide as long.

Thorax (Fig. 1A): Wider than head; maximum width of

holotype, 0.215 mm; mean, 0.211 mm; range, 0.206–215 mm.

Mesothoracic spiracle medium in size; 0.020 mm in diameter in

holotype; mean, 0.019 mm; range, 0.017–0.021 mm. No evidence

of dorsal principal thoracic seta (DPTS) on either side. Thoracic

sternal plate (Fig. 1B) longer than wide with broadly rounded

lateral margins, anteriorly extended to rounded apex and

posteriorly extended as elongate process. Legs (Fig. 1A) each

terminating in tibio-tarsal claw; first legs small and terminating in

small claw; midlegs and hindlegs progressively larger, each

terminating in successively larger claw; coxae of various shapes,

second coxae subtriangular, third coxae with anterior and

posterior extension; distinct gap between second and third coxae.

Abdomen (Fig. 1A): Wider than thorax with 10 moderately

broad tergites dorsally and 10 moderately broad sternites

ventrally (excluding ventral genital plate). Tergites 1 and 2 each

with 4 long straight sternal abdominal setae (StAS); tergites 3 and

4 each with 8 long straight tergal abdominal setae (TeAS); tergites

5–10 each with 6–9 long thicker, partially dagger-shaped TeAS.

Sternite 1 with 6 straight central sternal abdominal setae (StAS);

sternite 2 with 2 very stout lateral diverging setae on each side;

sternites 1 and 2 both articulating laterally on each side with

corresponding paratergal plate (as characteristic of genus);

sternites 3–10 each with 4–6 StAS; TeAS generally slightly longer

than StAS.

Paratergal plates (Fig. 1C): Present on abdominal segments 1–

8; plate I medial to other paratergal plates, narrow, curved, and

lacking setae; plates II–VI each expanded posterolaterally with 2

distinct acuminate posterior apices; plates III and IV subtrian-

gular; plates II–VIII each with posterior sculpting; plates III–VII

each with relatively small spiracle; plates II and III each with 2

long posterior paratergal setae (PrS), with lateral PrS distinctly

longer than medial PrS on each plate; plates IV–VI each with

single minute to small posterior PrS; plates VII and VIII both

small, not extending into posterolateral lobes and each with 2 very

long posterior PrS.

Genitalia (Figs. 1A, D, 2B): Subgenital plate (Fig. 1A)

extending anteriorly to base of paratergal plates VII, with
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sinuous lateral borders and almost straight anterior border;

central lacuna between paratergal plates VIII; 2 long thin setae

inserted along anterior margin of lacuna. Basal apodeme longer

than parameres, with straight anterior border, curved lateral

borders, and posterolaterally extended posterior arms. Para-

meres broadly curved, wider anteriorly with sclerotized

vertically oriented bar, narrowing posteriorly to acuminate

apex. Pseudopenis extending well beyond apices of parameres,

anteriorly as Y-shaped sclerite with small lateral crenulations

on each side.

Female (Figs. 2C, 3A–D): Head, thorax, and abdomen (Fig.

3A) as in male unless indicated otherwise. Body length of

Figure 1. Hoplopleura granti n. sp.,
adult male. (A) Dorsoventral view
(dorsal features shown to the left of
the midline, ventral features to the
right). (B) Thoracic sternal plate. (C)
Paratergal plates. (D) Genitalia.
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Figure 2. Hoplopleura granti n. sp. Differential interference contrast microscopy images of cleared, slide-mounted specimens. (A) Adult male. (B)
Male genitalia. (C) Adult female.
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allotype, 1.400 mm; mean, 1.295 mm; range, 1.233–1.400 mm (n¼
3).

Head (Fig. 3A): Slight undulations present along anterior

margin. Maximum head width of allotype, 0.161 mm; mean, 0.153

mm; range, 0.148–0.161 mm.

Thorax (Fig. 3A): Maximum thorax width of allotype, 0.248

mm; mean, 0.233 mm, range, 0.225–0.248 mm. Mesothoracic

spiracle mean maximum diameter of allotype, 0.020 mm, mean,

0.019 mm, range, 0.18–0.020 mm. Thoracic sternal plate shape

(Fig. 3B) similar to that of male.

Figure 3. Hoplopleura granti n. sp.,
adult female. (A) Dorsoventral view
(dorsal features shown to the left of the
midline, ventral features to the right).
(B) Thoracic sternal plate. (C) Para-
tergal plates. (D) Genitalia.
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Abdomen (Fig. 3A): With 18 tergites dorsally and 16 sternites

ventrally, excluding subgenital plate. Anterior 3 tergites broader

than posterior tergites, except for tergite 18 which is very broad;

tergite 1 with 4 very long, straight TeAS; tergites 2–5 each with 4–

6 long TeAS; tergites 6–17 each with 7–8 broader, somewhat

dagger-shaped TeAS; tergite 18 with 4 very long TeAS. Sternites 1

and 2 as in male; sternites 3 and 4 each with 5–6 long, straight

StAS; sternites 5–15 each with 6–8 broader, somewhat dagger-

shaped StAS; plate 16 with 2 very long, straight lateral StAS on

each side.

Paratergal plates (Fig. 3C): Similar to male except for plate

VII, which has large curved posteromedial extension narrowing to

acuminate apex.

Genitalia (Fig. 3D): Subgenital plate extending anteriorly to

level of paratergal plates VII; subtriangular but with smoothly

concave lateral margins; 2 rows of 4 small setae on each side of

plate midline with gap between first seta and next 3 setae. Vulvar

fimbriae medially distinct immediately posterior to subgenital

plate. Gonopods VIII elongate, curved, with sinuous lateral

margin; 3 setae along posterior margin of each gonopod VIII;

lateral seta long, medial seta short, central seta intermediate in

length. Gonopods IX small, immediately posterior to gonopods

VIII, each with 1 stout apical seta; 3 small setae on each side of

midline between gonopods IX. Two long setae, 1 short seta and 1

seta of intermediate length inserted between gonopods VIII and

IX on each side. One long seta and 1 shorter seta along posterior

margin of abdomen near gonopods IX on each side.

Taxonomic summary

Type and only known host: Micaelamys granti (Wroughton)

(Grant’s rock mouse) (Rodentia, Muridae).

Specimens deposited: Male holotype and female allotype

deposited in the U.S. National Museum of Natural History

(USNMNH), Smithsonian Institution, Washington, D.C., De-

partment of Entomology (accession numbers USN-

MENT00981917 and USNMENT 0098198, respectively). The

remaining slide-mounted specimens that were used for measure-

ments (3 males, 2 females) are in the authors’ collections.

Type locality: South Africa, Northern Cape Province, Fraser-

burg, Eselfontein farm (32808041.14 00 S, 21824024.97 00 E).

Site of infestation: Skin surface and fur, mostly on the host

head and neck. Most louse eggs were attached to hairs in the same

body region.

ZooBank registration: urn:lsid:zoobank.org:act:67BC52B9-

F68E-45E5-831E-5ECF7308D07E.

Etymology: This species is named for the type and only known

host, M. granti.

Infestation: Total abundance of 60 individuals on 9 of 21

rodents examined; prevalence 44%, mean intensity (6SE) 6.67

(61.71). Some of these lice and hosts are retained at Stellenbosch

University.

DNA sequence data: Mitochondrial cytochrome oxidase sub-

unit I (COI), nuclear carbamoyl-phosphate synthetase 2, aspar-

tate transcarbamylase and dihydroorotase (CAD), nuclear

elongation factor 1 alpha (EF-1a), and interphotoreceptor

retinoid binding protein (IRBP) sequences for Hoplopleura granti

n. sp. as well as for Hoplopleura patersoni Johnson, Polyplax

megacephalus n. sp. (described herein), and Polyplax praomydis

Bedford have been reported by Bothma et al. (2020) and
molecularly confirm the recognition of this new species.

Remarks

Hoplopleura granti can be separated morphologically from all

other species ofHoplopleura based on combined morphology and/
or setation of the head, thoracic sternal plate, paratergal plates,

and genitalia of both sexes. Congeneric species of sucking lice
known to parasitize closely related murines belonging to the

Afrotropical genera Micaelamys and Aethomys can be morpho-
logically separated as follows.

Males: Hoplopleura granti has 4 DMHS on each side of the

head (Hoplopleura aethomydis Kleynhans has 2 DMHS on each
side, Hoplopleura patersoni Johnson has 1 DMHS on each side);

the thoracic sternal plate of H. granti has parallel margins along
most of the length of the posterior extension (progressively

narrowing to the posterior apex in both H. aethomydis and H.
patersoni); H. granti has 1 very small apical PrS on each of

paratergal plates IV–VI (2 small apical PrS are present on each of
these plates in bothH. aethomydis andH. patersoni);H. granti has

paratergal plate VII rounded posteriorly (a large posterolateral
extension on 1 side is present on this plate in both H. aethomydis

and H. patersoni); H. granti has a broadly rounded aedeagus
apically (the aedeagus tapers to a narrow apex in both H.

patersoni and H. aethomydis).

Females: Hoplopleura granti has 4 DMHS on each side of the
head (H. aethomydis has 2 DMHS on each side; H. patersoni has 1

DMHS on each side); the thoracic sternal plate of H. granti has
parallel margins along most of the length of the posterior

extension (progressively narrowing in both H. aethomydis and
H. patersoni); H. granti has 1 very small apical PrS on each of

paratergal plates IV–VI (2 small apical PrS are present on each of
these plates in H. patersoni, 1 small PrS is present on plate IV and

2 small PrS are present on each of plates V and VI in H.
aethomydis); H. granti has 18 rows of transverse abdominal setae

dorsally (17 rows in both H. aethomydis and H. patersoni); H.
granti has 16 rows of transverse abdominal setae ventrally (15

rows in H. patersoni, 16 rows in H. aethomydis).

Polyplax megacephalus n. sp.
(Figs. 4–6)

Male (Figs. 4A–D, 5A, B): Head, thorax, and abdomen
moderately sclerotized. Total body length of holotype, 1.015 mm;

mean, 1.009 mm; range, 0.992–1.020 mm (n ¼ 3).
Head (Fig. 4A): Maximum head width of holotype, 0.177 mm,

mean, 0.163 mm, range, 0.155–0.177 mm. Head large, with
broadly rounded lateral margins and anterior margin with small,

broad apical extension. Dorsally, 1 long sinuous DPHS almost
extending to mesothoracic spiracle and 2 stout dorsal accessory

head setae (DAcHS), all borne on protuberance, on each side of
head. Three small DMHS, 3 small SuHS, 1 small DPoCHS, 2

dorsal anterior head setae (DAnHS), 2–3 ApHS, 1 large VPHS,

and 2 VPaHS on each side. Antennae 5-segmented; first segment
large, wider than long; second segment slightly longer than wide;

third segment small, modified with apico-distal slightly curved
extension with subterminal small stout seta; fourth and fifth

segments small and unmodified.
Thorax (Fig. 4A): About as wide as head; maximum thorax

width of holotype, 0.177 mm; mean, 0.163 mm; range, 0.155–
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0.177 mm. Long DPTS borne on protuberance, adjacent to small

dorsal mesothoracic seta (DMsS) on each side; DPTS length in

holotype, 0.093 mm; mean, 0.091 mm; range, 0.089–0.093 mm.

Mesothoracic spiracle diameter of holotype 0.015 mm; mean,

0.016 mm; range, 0.015–0.016 mm. Thoracic sternal plate (Fig.

4B) shield-shaped, tapering posteriorly to broadly rounded apex,

and with small anterior protuberance. Legs (Fig. 4A): terminating

in robust tibio-tarsal claws; forelegs distinctly smaller than mid-

and hindlegs; midlegs slightly smaller than hindlegs; coxae

subtriangular; third coxa with central thickening and small

protuberance.

Abdomen (Fig. 4A): Slightly wider than thorax with 9 fairly

broad tergites dorsally and 8 fairly broad sternites ventrally

(excluding subgenital plate). Tergite 1 with 5 long, straight TeAS;

tergite 2 with 4 long, straight TeAS; tergites 3–8 each with 5–6

long, straight TeAS; tergite 9 with 4 straight TaAS—2 medial

TeAS longer than 2 lateral TeAS. Sternites 1 and 2 each with 2

straight StAS of intermediate length; sternites 3–8 each with 8–10

straight StAS with some StAS short as shown in Fig. 4A.

Paratergal plates (Fig. 4C): Present on abdominal segments 2–

8; all plates distinctly crenulated along medial margin; plates

differentially sclerotized as illustrated; plates II–VI subtriangular;

Figure 4. Polyplax megacephalus
n. sp., adult male. (A) Dorsoventral
view (dorsal features shown to the left
of the midline, ventral features to the
right). (B) Thoracic sternal plate. (C)
Paratergal plates. (D) Genitalia.
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Figure 5. Polyplax megacephalus n. sp. Differential interference contrast microscopy images of cleared, slide-mounted specimens. (A) Adult male. (B)
Male genitalia. (C) Adult female.
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plates II–VII each with central spiracle; plate I divided

longitudinally, with large stout apical PrS, 1 smaller stout

interno-medial PrS, and 1 small postero-central seta; plates II–V

each with 2 apical PrS with medial PrS longer than lateral PrS;

plate VI with 2 long apical PrS; plate VII with 2 very long,

somewhat sinuous apical PrS.

Genitalia (Figs. 4A, D, 5B): Subgenital plate (Fig. 4A)

extending anteriorly to level of last paratergal plates, tapering

posteriorly with straight anterior border. Basal apodeme much

longer than parameres, with undulating anterior border, concave

lateral borders, very deep central indentation, and bifid postero-

lateral arms. Parameres very small, situated between and slightly

posterior to posterolateral arms of basal apodeme, broad

posteriorly, curving, and narrowing anteromedially to apex on

each side. Small aedeagal endomere present between anteromedial

arms of parameres. Pseudopenis very large, broad basally

(anteriorly), tapering to pointed apex posteriorly, slightly

extending beyond tip of abdomen.

Figure 6. Polyplax megacephalus
n. sp., adult female. (A) Dorsoventral
view (dorsal features shown to the left
of the midline, ventral features to the
right). (B) Thoracic sternal plate. (C)
Paratergal plates. (D) Genitalia.
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Female (Figs. 5C, 6A–D): Head, thorax, and abdomen (Fig.

6A) as in male unless indicated otherwise. Total body length of

allotype, 1.341 mm; mean, 1.412 mm; range, 1.315–1.562 mm (n¼
6).

Head (Fig. 6A): Maximum head width of allotype, 0.166 mm;

mean, 0.167 mm; range, 0.158–0.179 mm. Head smoothly curved

laterally, not bulging laterally as in male. First antennal segment

smaller than in male but still larger than other antennal segments,

segment 3 not modified with recurved spine as in male.

Thorax (Fig. 6A): Maximum thorax width of allotype, 0.233

mm; mean, 0.236 mm; range, 0.221–0.247 mm. Thorax wider than

head. Thoracic sternal plate (Fig. 6B) with broadly acuminate

anterior apex and extending lateroanteriorly on each side;

otherwise similar to that of male. DPTS length of allotype,

0.099 mm, mean, 0.100 mm; range, 0.094–0.104 mm; extending to

first tergite. Mesothoracic spiracle diameter of allotype, 0.018

mm; mean, 0.017 mm; range, 0.015–0.018 mm.

Abdomen (Fig. 6A): Thirteen tergites dorsally and 12 sternites

ventrally, excluding subgenital plate. Tergites 1 and 2 both small,

each with 2 long, straight TeAS; tergites 3–13 broad; tergite 3 with

4 long, straight TeAS; tergites 4–12 each with 6–12 long, straight

TeAS; tergite 13 with 2 long central TeAS and 2 shorter lateral

TeAS (1 on each side). Sternites 1, 2, and 4 relatively small, with 6,

4, and 4 straight StAS, respectively; sternites 3 and 5–12 all broad;

sternite 3 with 6 straight StAS; sternites 5–12 each with 6–8

straight StAS. TeAS slightly longer than StAS.

Paratergal plates (Fig. 6C): Similar to plates of male.

Genitalia (Fig. 6D): Subgenital plate subtriangular, broad

anteriorly, and tapering posteriorly, with crenulated anterior

border and smoothly concave posterolateral borders; 4 small setae

medially along anterior border. Vulvar fimbriae distinct. Gono-

pods VIII C-shaped, each with 3 posterior setae; lateral seta on

each gonopod VIII long, medial seta short, middle seta of

intermediate length. Gonopods IX smaller and posterior to

gonopods VIII, near posterior abdominal border, each bearing

single stout seta. Four long posteromedially directed setae

between gonopods on each side; 1 long posteromedially directed

seta lateral to gonopods IX and along abdominal border on each

side; 3–4 small marginal setae posterolateral to gonopods IX on

each side, slightly increasing in size from distal to medial; 3 small

setae on each side between gonopods IX near abdominal apex.

Taxonomic summary

Type and only known host: Micaelamys granti (Wroughton)

(Grant’s rock mouse) (Rodentia, Muridae).

Specimens deposited: Male holotype and female allotype

deposited in USNMNH, Department of Entomology (accession

numbers USNMENT 00981920 and USNMENT 00981921,

respectively). The remaining slide-mounted specimens that were

used for measurements (2 males, 5 females) are in the authors’

collections

Type locality: South Africa, Northern Cape Province, Fraser-

burg, Eselfontein farm (32808041.14 00 S, 21824024.97 00 E).

Site of infestation: Skin surface and fur, mostly on the host

head and neck. Most louse eggs were attached to hairs in the same

body region.

ZooBank registration: urn:lsid:zoobank.org:act:D78B57D6-

3855-4AB3-BADE-913527D031A1.

Etymology: This species is named for the large size of the head

of the (adult) male.

Infestation: Total abundance of 70 individuals on 11 of 21

rodents examined; prevalence 52%, mean intensity (6SE) 6.37

(61.15). Some of these lice and hosts are retained at Stellenbosch

University.

DNA sequence data: Mitochondrial cytochrome oxidase sub-

unit I (COI), nuclear carbamoyl-phosphate synthetase 2, aspar-

tate transcarbamylase and dihydroorotase (CAD), nuclear

elongation factor 1 alpha (EF-1a), and interphotoreceptor

retinoid binding protein (IRBP) sequences for Polyplax mega-

cephalus n. sp. as well as for Polyplax praomydis Bedford,

Hoplopleura patersoni Johnson, and Hoplopleura granti n. sp.

(described herein) have been reported by Bothma et al. (2020) and

molecularly confirm the recognition of this new species.

Remarks

Polyplax megacephalus can be separated morphologically from

all other species of Polyplax based on the combined morphology

and/or setation of the head, thoracic sternal plate, paratergal

plates, and genitalia of both sexes. Congeneric species of sucking

lice known to parasitize closely related murids belonging to the

Afrotropical genera Micaelamys and Aethomys can be morpho-

logically separated from P. megacephalus as follows.

Males: In P. megacephalus, the head is broader than the thorax

(the head is narrower than thorax in both P. praomydis Bedford

and Polyplax solivaga Johnson); P. megacephalus has a small

anterior, medial protrusion on the thoracic sternal plate (anterior

protrusion absent in both P. praomydis and P. solivaga); P.

megacephalus has 1 short and 1 distinctly longer PrS on paratergal

plate III (2 short setae are present on plate III in P. praomydis, 1

short and 1 extremely long—extending beyond paratergal plate

V—PrS are present on plate III in P. solivaga); in P.

megacephalus, the basal apodeme is divergent anteriorly (it

narrows anteriorly in both P. praomydis and P. solivaga); in P.

megacephalus, the basal apodeme is longer than the pseudopenis

and the posterior arms separate from the base for more than half

of its length (the basal apodeme is shorter than the pseudopenis

and lacks posterior arms in P. solivaga; the basal apodeme is

longer than the pseudopenis and has tiny nonseparating arms in

P. praomydis); in P. megacephalus, the posterior arms of the basal

apodeme are bifid (they are not bifid in P. praomydis and the basal

apodeme of P. solivaga lacks arms); in P. megacephalus, the

pseudopenis is large and extremely broad basally, 2–3 times as

long as broad (in P. praomydis, the pseudopenis is fairly large, 4–5

times as long as broad; in P. solivaga, the pseudopenis is very

narrow, at least 6 times as long as broad).

Females: Polyplax megacephalus has 1 short and 1 distinctly

longer PrS on paratergal plate III (2 short setae are present on

plate III in P. praomydis, 1 short and 1 extremely long—extending

to paratergal plate V—PrS are present on plate III in P. solivaga);

P. megacephalus has 13 tergites on abdomen (14 tergites in P.

praomydis, 12 tergites in P. solivaga).

DISCUSSION

With the 2 species described here, the number of recognized

species of Hoplopleura worldwide increases to 164, whereas the

number for Polyplax increases to 82. With respect to sucking lice
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parasitizing members of the closely related Afrotropical murid

genera Aethomys and Micaelamys (previously all were placed in

the genus Aethomys), the following louse–host associations have

been recorded:

Aethomys chrysophilus (de Winton) (Red Veld rat): Hoplopleura

patersoni [reported by Johnson (1960), Kim and Emerson (1970),

Ledger (1980), Durden and Musser (1994), and Pajot (2000) from

Botswana, Mozambique and South Africa]. Polyplax praomydis

[reported by and Paterson and Thompson (1953), Johnson (1960),

Ledger (1980), Durden and Musser (1994), and Pajot (2000) from

Namibia]. Polyplax solivaga [reported by Johnson (1962),

Kleynhans (1969), Ledger (1980), Durden and Musser (1994),

and Pajot (2000) from South Africa]. Note: Although Ferris

(1923) and Bedford (1929) both reported Polyplax cummingsi

Ferris from A. chrysophilus in South Africa, Johnson (1962)

reported that the specimens she examined from those collections

were actually P. solivaga. Polyplax cummingsi instead parasitizes

Dasymys spp. (marsh rats and shaggy rats) in southern Africa

(Ledger, 1980; Durden and Musser, 1994; Pajot, 2000).

Aethomys kaiseri (Noack) (Kaiser’s aethomys): Hoplopleura

patersoni [reported by Benoit (1964), Durden and Musser (1994),

and Pajot (2000) from Democratic Republic of the Congo]. The

host was reported to be Aethomys walambae by Benoit (1964),

which is currently treated as a junior synonym of Aethomys

kaiseri.

Micaelamys granti (Wroughton) (Grant’s rock mouse/Grant’s

micaelamys): Hoplopleura granti n. sp. [reported in this paper

from South Africa]. Polyplax megacephalus n. sp. [reported in this

paper from South Africa].

Micaelamys namaquensis (A. Smith) (Namaqua rock mouse):

Hoplopleura aethomydis [reported by Kleynhans (1969), Ledger

(1980), Durden and Musser (1994), Pajot (2000), and Fagir et al.

(2014) from Botswana and South Africa]. Hoplopleura patersoni

[reported by Kim and Emerson (1970), Ledger (1980), Durden

and Musser (1994), Pajot (2000), and Fagir et al. (2014) from

Mozambique and South Africa]. Polyplax praomydis [reported by

Bedford (1929), Ferris (1935), Johnson (1960), Paterson and

Thompson (1953), Emerson and Kim (1968), Ledger (1980),

Durden and Musser (1994), Pajot (2000), and Fagir et al. (2014)

from Botswana, Namibia, South Africa, and Zimbabwe].

Musser and Carelton (2005) recognize 9 species of Aethomys

and 2 species of Micaelamys. Sucking lice have been recorded

from both recognized species of Micaelamys but from only 2 of

the 9 species of Aethomys. Given the host specificity of most

species of Anoplura (Durden and Musser, 1994), undescribed

species of Hoplopleura and/or Polyplax may parasitize some of

these rodents. Conversely, both H. patersoni and P. praomydis are

known to parasitize more than 1 host species in the Aethomys/

Micaelamys complex so it is possible that 1 or both of these lice

also parasitize some of those rodents. In contrast, however,

significant codivergences have been observed between 4 rodent

species in this complex (2 Aethomys and 2 Micaelamys species)

and their lice. The 2 Hoplopleura lice taxa, respectively, occurring

on the 2 different Micaelamys species differ from each other by

more than 23% sequence divergence at the mtDNA COI level and

by more than 26% sequence divergence from the Hoplopleura

occurring on Aethomys (Bothma et al., 2020). Although no

Polyplax lice were found on Aethomys, a similar sequence distance

of more than 23% was also present between P. praomydis on M.

namaquensis and P. megacephalus on M. granti. The significant

codivergences and absence of any host switching among the 4
rodent species suggest that both H. granti and P. megacephalus

are confined to the South African endemic M. granti (Bothma et

al., 2020).
With few exceptions, very little is known about the potential for

sucking lice of wild mammals to transmit pathogens to their hosts

(Durden, 2001; Fagir et al., 2014). However, both Hoplopleura
pacifica and Polyplax spinulosa which parasitize Rattus norvegicus

(Berkenhout) and Rattus rattus (Linnaeus) have been reported to

transmit Rickettsia typhi (Wolbach and Todd), the causative

agent of murine typhus, to these murid rodents (Traub and
Wisseman, 1978). Therefore, it is possible that other species of lice

belonging to these genera, including Hoplopleura granti and

Polyplax megacephalus, may be enzootic vectors of pathogens.

ACKNOWLEDGMENTS

The owners of the Eselfontein farm are thanked for allowing

JCB access to the farm and for their support towards the project.
The Faculty of Science, Stellenbosch University, provided

funding to JCB. Research funding was provided by Stellenbosch

University and the National Research Foundation (NRF, grant

85718 to SM), South Africa. Any opinion, finding, and conclusion
or recommendation expressed in this material is that of the

authors and the NRF does not accept any liability in this regard.

LITERATURE CITED

BEDFORD, G. A. H. 1929. Anoplura (Siphunculata and Malloph-

aga) from South African hosts. Union of South Africa
Department of Agriculture, Veterinary Services, Annual

Report 15: 501–549.

BENOIT, P. L. 1964. Mission de zoologie médicale au Maniema

(Congo, Léopoldville). II Anoplura. Annales du Musée Royal
de l’Afrique Centrale, Sciences Zoologiques 132: 153–157.

BOTHMA, J. C., S. MATTHEE, AND C. A. MATTHEE. 2020. The

evolutionary history of parasitic sucking lice and their rodent
hosts: A case of evolutionary co-divergences. Zoologica

Scripta 49: 72–85.

DURDEN, L. A. 2001. Lice (Phthiraptera). In Parasitic diseases of

wild mammals, 2nd ed., W. M. Samuel, M. J. Pybus, and A.
A. Kocan (eds.). Iowa State University Press, Ames, Iowa, p.

3–17.

DURDEN, L. A. 2019. Lice (Phthiraptera). In Medical and

veterinary entomology, 3rd ed., G. R. Mullen and L. A.
Durden (eds.). Elsevier Press, London, U.K., p. 79–106.

DURDEN, L. A., AND G. G. MUSSER. 1994. The sucking lice

(Insecta, Anoplura) of the world: A taxonomic checklist with
records of mammalian hosts and geographical distributions.

Bulletin of the American Museum of Natural History No.

218, 90 p.

DURDEN, L. A., C. ROBINSON, J. A. COOK, B. S. MCLEAN, B.
NYAMSUREN, AND S. E. GREIMAN. 2019. A new species of

sucking louse from the long-tailed ground squirrel, Uroci-

tellus undulatus, from Mongolia, with a key to species and a
review of host associations and geographical distributions of

members of the genus Linognathoides (Psocodea: Anoplura:

Polyplacidae). Journal of Parasitology 105: 469–479.

DU TOIT, N., S. MATTHEE, AND C. A. MATTHEE. 2013a. The
sympatric occurrence of two genetically divergent lineages of

sucking louse, Polyplax arvicanthis (Phthiraptera: Anoplura),

488 THE JOURNAL OF PARASITOLOGY, VOL. 106, NO. 4, AUGUST 2020

D
ow

nloaded from
 http://m

eridian.allenpress.com
/journal-of-parasitology/article-pdf/106/4/478/2554405/i0022-3395-106-4-478.pdf by Vickie H

ennings on 18 July 2020



on the four-striped mouse genus, Rhabdomys (Rodentia:

Muridae). Parasitology 140: 604–616.

DU TOIT, N., B. J. VAN VUUREN, S. MATTHEE, AND C. A. MATTHEE.

2013b. Biogeography and host-related factors trump parasite

life history: Limited congruence among the genetic structures

of specific ectoparasitic lice and their rodent hosts. Molecular

Ecology 22: 5185–5204.

EMERSON, K. C., AND K. C. KIM. 1968. Records of Anoplura from

South West Africa. Journal of the Kansas Entomological

Society 41: 509–510.

FAGIR, D. M., E. A. UECKERMANN, I. G. HORAK, N. C. BENNETT,

AND H. LUTERMANN. 2014. The Namaqua rock mouse

(Micaelamys namaquensis) as a potential reservoir and host

of arthropod vectors of diseases of medical and veterinary

importance in South Africa. Parasites & Vectors 7: 366.

doi:10.1186/1756-3306-7-366.

FERRIS, G. F. 1923. Contributions toward a monograph of the

sucking lice. Part IV. Stanford University Publications,

University Series, Biological Sciences 2: 52–133.

FERRIS, G. F. 1935. Contributions toward a monograph of the

sucking lice. Part VIII. Stanford University Publications,

University Series, Biological Sciences 2: 527–634.

JOHNSON, P. T. 1960. The Anoplura of African rodents and

insectivores. United States Department of Agriculture Tech-

nical Bulletin No. 1211, 116 p.

JOHNSON, P. T. 1962. Three new Anoplura from African rodents

(Anoplura: Hoplopleuridae). Proceedings of the Entomolog-

ical Society of Washington 64: 155–165.

KIM, K. C., AND K. C. EMERSON. 1970. Anoplura from
Mozambique with descriptions of a new species and nymphal
stages. Revue de Zoologie et de Botaniques Africaines 82:
383–416.

KIM, K. C., AND H. W. LUDWIG. 1978. The family classification of
the Anoplura. Systematic Entomology 3: 249–284.

KLEYNHANS, K. P. N. 1969. Descriptions of Hoplopleura

aethomydis n. sp. and of the male of Polyplax solivaga
(Anoplura: Hoplopleuridae). Onderstepoort Journal of Vet-
erinary Research 36: 299–302.

LEDGER, J. A. 1980. The arthropod parasites of vertebrates in
Africa south of the Sahara. Volume IV. Phthiraptera
(Insecta). Publications of the South African Institute for

Medical Research No. 56, 327 p.
MUSSER, G. G., AND M. D. CARLETON. 2005. Superfamily

Muroidea. In Mammal species of the world: A taxonomic
and geographic reference, 3rd edition, D. E. Wilson and D.

M. Reeder (eds.). The Johns Hopkins University Press,
Baltimore, Maryland, p. 894–1531.

PAJOT, F.-X. 2000. Les poux (Insecta, Anoplura) de la région

afrotropicale. Collection faune et flore tropicales 37. Éditions
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