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Abstract

The lice of the Oxylipeurus-complex parasitising the turkey, Meleagris gallopavo, belong to a previously undescribed 
genus. In this paper, we describe this genus as Valimia new genus, redescribe two of its species: Lipeurus polytrapezius 
Burmeister, 1838 and Oxylipeurus corpulentus Clay, 1938, and describe the new species Valimia necopinata, discovered 
during our examination of samples of the two known species. This occurrence represents the first record of three congeneric 
species of chewing lice parasitising the same host individual.
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Introduction

Chewing lice of the Oxylipeurus-complex (Insecta: Phthiraptera: Philopteridae) live primarily on galliform hosts 
(Aves: Galliformes). During the latter part of the 20th century, several authors following Clay (1938) placed most 
species belonging to this louse complex in the same genus: Oxylipeurus Mjöberg, 1910. Only the stouter-bodied 
species placed in the genus Chelopistes Kéler, 1939 and the species of Splendoroffula Clay & Meinertzhagen, 1941 
occurring on turacos (Musophagiformes) were considered distinct enough to be recognised as belonging to separate 
genera. However, Carriker (1945), Kéler (1958) and Mey (1982) proposed other generic names for some groups 
within the Oxylipeurus-complex, but these genera were not accepted as valid in the latest checklist of the chewing 
lice of the world (Price et al. 2003).
 Clay (1938) recognised six different species groups within Oxylipeurus, some of which correspond to the gen-
era erected by Carriker (1945) and Kéler (1958). She suggested that these groups could be considered subgenera, but 
stated that she “disapprove[d]” of this procedure, preferring to wait until more species had been described and their 
relationships were better understood. Clay (1938) placed all species treated here in her Group VI of Oxylipeurus, 
but did not provide a list of characters that would identify this group.
 Kéler (1958) proposed the genus Reticulipeurus Kéler, 1958 for Clay’s (1938) Group VI, and summarised the 
group morphologically as comprising “robust, heavily sclerotised insects with body length of about 1.5–4.2 mm 
[…] with generally very distinct reticulated sculpture of the cuticle […] sexually dimorphic antennae, head and 
abdominal segments. Chaetotaxy scarce.” Złotorzycka (1966) claimed that the outline and patterns of the head were 
sufficient to separate Reticulipeurus from Oxylipeurus. The genus Reticulipeurus has not generally been accepted 
by other authors (e.g. Price et al. 2003). However, Mey (2009, 2010) and Gustafsson et al. (2020) have proposed the 
resurrection of Reticulipeurus on morphological grounds.
 One problem is that Clay’s (1938) Group VI is polytypic, including several subgroups that are not particularly 
similar in details of their morphology, such as the male and female genitalia, the male and female subgenital plates, 
the structure of the preantennal head, the chaetotaxy of head and legs, and the structure of the abdominal plates. In 
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our opinion, several groups within Reticulipeurus sensu Kéler (1958) and Złotorzycka (1966) should be elevated to 
generic status. Recently, Gustafsson et al. (2020) proposed two new generic names (Cataphractomimus Gustafsson 
et al., 2020 and Sinolipeurus Gustafsson et al., 2020) for some Chinese species previously placed in Clay’s (1938) 
Group VI.
 we here describe the new genus Valimia to include five species, four previously placed within Clay’s (1938) 
Group VI and one new species. we redescribe the two species found on the commercially important domestic tur-
key, Meleagris gallopavo Linnaeus, 1758 as Valimia corpulenta (Clay, 1938) (Figs 1–11) and Valimia polytrapezia 
(Burmeister, 1838) (Figs 12–20). In addition, our examination of the specimens described by Clay (1938) and Kéler 
(1958) revealed that the same sample included a third, previously overlooked species of Valimia, which we describe 
here as Valimia necopinata n. sp. (Figs 21–29).

Materials, methods and conventions

All examined specimens were previously slide-mounted in Canada balsam and deposited in the collection of the 
Natural History Museum, London, United Kingdom (NHML). Specimens were examined in an Eclipse Ni (Nikon 
Corp., Tokyo, Japan) microscope fitted with a drawing tube. Illustrations were made by hand, scanned, and edited in 
GIMP (www.gimp.org). Measurements were taken from images in Evos FL Auto (Thermo Fischer Scientific, Hong 
Kong, China), comprising the following dimensions (all given in millimeters): Aw = abdominal width (at posterior 
end of segment V); HL = head length (at midline); Hw = head width (at temples); PRw = prothoracic width; PTw 
= pterothoracic width; TL = total length (at midline). All figures were made from lice collected from Meleagris 
gallopavo merriami Nelson, 1900.
 Terminology for morphological and setal characters (and their abbreviations) follows Gustafsson & Bush (2017) 
and Gustafsson et al. (2020), including: as3 = anterior seta 3; mds = mandibular seta; mts = marginal temporal 
seta; pas = pre-antennal seta; pns = post-nodal seta; pos = pre-ocular seta; pst = parameral seta; pts = post-tem-
poral seta; s = sensillus.
 Host taxonomy follows Clements et al. (2019).
 Reticulation. Reticulation patterns illustrated on thoracic and abdominal segments should be seen as repre-
senting the extent of clearly visible reticulation and the relative size of the cells in these patterns, rather than exact 
reproductions. In addition to the patterns illustrated for the thorax and abdomen, all three species treated here have 
partially reticulated dorsal head surfaces. The extent of the reticulation on dorsal head surfaces differs among speci-
mens of the same species, and in many cases between sides of the same specimen. In all three species treated here, 
the reticulation of the dorsal side of the head covers more or less the entire surface, but its extent seems to have no 
taxonomic value. For clarity, and because the dorsal reticulation is usually weak, we do not illustrate these patterns 
here. However, we do illustrate the mainly ventral reticulation of the temporal margins, as this feature is more strik-
ing and constitutes a unique morphological character within the Oxylipeurus-complex.
 Postantennal head sensilla. Valim & Silveira (2014) proposed a nomenclature for the postantennal head sen-
silla. This system has since been expanded by Gustafsson et al. (2015) and used in several recent publications (e.g. 
Gustafsson & Bush 2017; Gustafsson et al. 2020). Unfortunately, the system proposed by Valim & Silveira (2014) 
is based on chaetotaxy of groups that have very few dorsal postantennal sensilla, and the system is not universally 
applicable within Ischnocera. Moreover, no method for identifying individual sensilla was proposed by Valim & 
Silveira (2014). 
 we have attempted to homologise the sensilla of Valimia with those previously proposed. For the species 
treated here, we call the sensilla positioned immediately posterior to s7, and thus more or less directly dorsal to the 
hypopharynx, sensillus 8. Posterior to this, and just anterior to pts is a sensillus we here call sensillus 9. The row 
of sensilla roughly aligned on a line between pns and the occiput were given the names s3–5 by Valim & Silveira 
(2014). we have here tentatively assumed that in species where fewer than three sensilla are present on this line, 
these are lost sequentially, starting with the posterior-most sensillus. As all three species treated here differ in this 
number, that means that we here assume that s5 is present in all three species, s4 only in V. necopinata and V. poly-
trapezia, and s3 only in V. necopinata. we note that a more thorough examination of the variation and homologies 
of these sensilla is sorely needed, which may lead to revisions in these names once the homologies are clearer. Our 
interpretation of the dorsal temporal chaetotaxy is indicated in the illustrations for each species (Figs 5, 16, 25).
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Systematics

Phthiraptera Haeckel, 1896

Ischnocera Kellogg, 1896

Philopteridae Burmeister, 1838

Oxylipeurus-complex

Valimia Gustafsson & Zou, new genus

Type species. Oxylipeurus corpulentus Clay, 1938.

Diagnosis. Morphologically, within the Oxylipeurus-complex, Valimia belongs to the same group as Reticulipeurus, 
Cataphractomimus and Sinolipeurus. This group is characterised by relatively large bodies, rounded preantennal 
heads without median extensions, and extensive reticulation on most of the body (variable among species in Re-
ticulipeurus; Gustafsson et al. 2020). The presence of a dorsal preantennal suture in Reticulipeurus separates spe-
cies of this genus from those of the other three genera. Valimia can be separated from both Cataphractomimus and 
Sinolipeurus by the following characters: (1) male tergopleurites IX+X and XI fused in Valimia (Figs 1, 12, 21), 
but separate in the other two genera (see figs 3–4, 19–20 in Gustafsson et al. 2020); (2) male temples with distinct 
ventral inner carina and intense reticulation of ventral surface of eye and area between marginal temporal carina 
and inner carina in Valimia (Figs 5, 16, 25), but without this structure in the two other genera (see figs 3–4, 19–20 
in Gustafsson et al. 2020). 
 In addition, Valimia can be separated from Cataphractomimus by the following characters: (1) male subgenital 
plate in Cataphractomimus either separate from sternal plate VIII or with lateral margins deeply incised and sternal 
plate VIII continuous with subgenital plate only medianly (see figs 3–4 in Gustafsson et al. 2020), whereas in Va-
limia the male subgenital plate is completely fused to sternal plate VIII, with no significant lateral incisions (Figs 
3, 14, 23); (2) stylus of male subgenital plate longer than wide and gently tapered distally in Cataphractomimus 
(see figs 3–4 in Gustafsson et al. 2020), but short and stout in Valimia (Figs 3, 14, 23); (3) pterothorax with distinct 
postero-lateral horn-like extension in Cataphractomimus (see figs 3–4 in Gustafsson et al. 2020), but without such 
extension in Valimia (Figs 1–2, 12–13, 21–22); (4) female vulval plate medianly continuous, with lateral accessory 
vulval plates in Cataphractomimus (see fig. 69 in Gustafsson et al. 2020), but medianly separate and without such 
plates in Valimia (Figs 4, 15, 24); (5) male genitalia variable in species of Valimia, but with the mesosome longer 
than wide, with a complex gonopore that may look different in everted and non-everted specimens but not extending 
beyond the distal margin of mesosome (Figs 9–10), whereas the mesosome of the known species of Cataphracto-
mimus is wider than long, with a simple gonopore that extends beyond the distal margin of mesosome (see figs 35, 
38, 41 in Gustafsson et al. 2020).
 Moreover, males of Valimia can be separated from those of Sinolipeurus by the following characters: (1) reticu-
lation clear and extensive across the dorsal side of the thorax and abdomen in Valimia (Figs 1, 12, 21), but very weak 
in Sinolipeurus (see figs 19–20 in Gustafsson et al. 2020); (2) stylus of male subgenital plate arising terminally, 
short and stout in Valimia (Figs 3, 14, 23), but arising centrally, long and slender in Sinolipeurus (see figs 86–87 
in Gustafsson et al. 2020); (3) male genitalia with mesosome longer than broad and with deeply concave anterior 
margin in Valimia (Figs 9–10), but broader than long and with trapezoidal anterior extension in Sinolipeurus (see 
figs 65, 68 in Gustafsson et al. 2020); (4) male genitalia with the gonopore not reaching the distal margin of meso-
some, with the median section generally narrow, and no recurved lateral extensions in Valimia (Figs 9–10), whereas 
in Sinolipeurus the gonopore reaches the distal margin of the mesosome, the median section is broad, and there is 
at least one recurved extension laterally on each side (see figs 65, 68 in Gustafsson et al. 2020); (5) male genitalia 
with laterally projecting rugose nodi present in Sinolipeurus (see figs 65, 68 in Gustafsson et al. 2020), but absent 
in Valimia (the lateral rugose nodi of V. necopinata do not project beyond the margins of the mesosome, Fig. 28). At 
present, females of these two genera cannot be compared because those of Sinolipeurus are still unknown.

Description. Both sexes. Head elongated, frons rounded. Marginal and ventral carinae uninterrupted. Dorsal 
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preantennal and dorsal postantennal sutures absent. Internal sclerotization present medianly. Head chaetotaxy as in 
Fig. X; as3 dorsal; mds present as microsetae in V. corpulenta, not visible in the other two species; pos and mts1 
clearly ventral in males of all three species and females of V. necopinata and V. polytrapezia, but dorsal in females of 
V. corpulenta. Dorsal post-antennal head chaetotaxy varying slightly between species: pas, pns, pts, s1–2, s5–7, s9 
present in at least males of all examined species. Smaller sensilla not visible in females, and may be absent; setose 
sensilla like s1 typically shorter in females than in males. Antennae sexually dimorphic.
 Pro- and pteronotum with at least partial strong reticulation. Pterothorax not extended postero-laterally into 
horns. Pronotum with 1 dorsal anterior seta, 1 pronotal marginal-lateral seta, and 1 pronotal post-spiracular seta 
on each side. Pteronotum with 1 anterior and 1 posterior submarginal meso-metathoracic seta, 1 pterothoracic 
trichoid seta, 1 pterothoracic thorn-like seta, and 4 marginal pterothoracic setae on each side; the marginal setae 
separated into two discrete clusters on each side. Proepimera with detached postero-median plate on which one seta 
is situated; in some specimens this detached plate is connected to the main proepimera by an ill-defined, poorly 
sclerotised section. Metepisternum with median extensions in posterior half that protrude interior to meso-mesta-
sternum. All tergopleurites and sternal and subgenital plates of both sexes with extensive reticulation. Tergopleurites 
II–VIII medianly separated in both sexes. Chaetotaxy of legs as in Fig. 11.
 Male. Temples unique within the Oxylipeurus-complex, with inner carina running from near site of mts3 to 
antennal socket; area between inner carina and lateral margin of head seemingly slanted, densely reticulated. Eye 
with ommatidium visible only dorsally, and ventral surface covered by reticulated continuation of ventral head sur-
face. Antennae with swollen and elongated scape and curved and swollen pedicel. Scape with distinct “thumb” in 
proximal half. Flagellomere I with distinct finger in distal end (Figs 5, 16, 25).
 Tergopleurites IX+X and XI fused, and medianly continuous. Sternal plate VII separated from subgenital plate, 
which is formed from sternal plates VIII–IX+X only. No significant lateral incisions of subgenital plate. Lateral ac-
cessory plates absent. Stylus short and stout, may not reach distal margin of abdomen (Figs 3, 14, 23). Male genitalia 
differing slightly among species. Mesosome always longer than wide, with extensive rugose areas in distal end and 
along lateral margins (forming two different rugose areas in V. necopinata, Fig. 28). Gonopore complicated, with 
lateral extensions varying between species; gonopore does not reaches the distal margin of mesosome, but may 
approach it in everted genitalia (Figs 9–10). Everted mesosome laterally compressed distally, which changes the 
outline and the shape of the distal margin (Figs 9–10). Parameres differ among species.
 Female. Head temples without inner carina, but with extensive reticulated area on ventral head; eyes typi-
cally without reticulated area, and ommatidium visible also ventrally. Antennae simple, without enlarged scape or 
swelling on flagellomere I (Figs 6, 20, 29). Tergopleurites IX+X fused medianly, but separated from tergopleurite 
XI (Figs 2, 13, 22). Subgenital plate divided into large anterior plate which may extend distally along midline, and 
distal lateral plates which are separated medianly. Lateral accessory vulval plates absent. Subvulval plates present, 
extending anterior to vulval margin.
 Host distribution. Currently, all the species recognised as belonging to Valimia in this paper are known from 
two species of turkeys (Galliformes: Phasianidae: Meleagris) (see below). However, if the species discussed below 
after “Included species” were transferred to Valimia as a result of a revision, the host distribution of Valimia species 
would also cover members of the family Cracidae (Galliformes).
 Geographical distribution. It is most likely that this genus is found throughout the native ranges of the two 
host species in North and Central America. It is also found on domesticated birds outside the native host ranges (for 
records of lice collected on domesticated birds see Table 1).
 Etymology. Valimia is named in honour of Dr Michel Paiva Valim (formerly from the Museu de Zoologia of 
the University of São Paulo, Brazil), in recognition of his substantial contributions to chewing louse taxonomy, 
morphology, and classification. Gender: feminine.
 Remarks. we examined the same specimens studied by Clay (1938), including most of the paratype series of O. 
corpulentus, and we realised that the lice taken from one host individual of Meleagris gallopavo merriami included 
three morphologically different species. Two louse species were already named, which we now identified as Valimia 
corpulenta and V. polytrapezia, whereas the third was an undescribed and unnamed species. These samples had also 
been examined by Kéler (1958). Therefore, the presence of a third, yet undetected, species within this material was 
doubly unanticipated.
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TABlE 1. Publications which record chewing lice parasitising wild and domestic turkeys (Meleagris gallopavo). Re-
ports that do not include species now recognised as Valimia, but lice of other genera, are denoted by “Not reported”. This 
does not indicate that species of Valimia are absent from these regions, as collection methodologies differ among studies. 
Moreover, few publications have indicated prevalence of any species of Valimia. The range of Valimia outside the native 
range of turkeys may thus be larger than indicated in this table. Some of the species listed here as belonging to Valimia 
may be misidentifications of other species (e.g. V. necopinata) or genera, because we only examined the specimens re-
ported by Clay (1938). Locality information, additional to the name of the country, is given for reports from North and 
South America only.

locality louse species, now as Valimia Reference
Native range
Oaxaca, México Not reported Cruz et al. (2013).
Oaxaca, México V. corpulenta, V. polytrapezia Camacho-Escobar et al. (2014).
Alabama, U.S.A. V. corpulenta, V. polytrapezia Kellogg et al. (1969).
Arkansas, U.S.A. V. corpulenta, V. polytrapezia Kellogg et al. (1969).
Florida, U.S.A. V. corpulenta, V. polytrapezia Forrester et al. (1995).
Georgia, U.S.A. V. corpulenta, V. polytrapezia Emerson (1962), wilson & Durden (2003).
Maryland, U.S.A. V. corpulenta, V. polytrapezia Steiner (2013).
Mississippi, U.S.A. V. corpulenta, V. polytrapezia Kellogg et al. (1969).
North Carolina, U.S.A. V. corpulenta Emerson (1962).
Oklahoma, U.S.A. V. corpulenta Emerson (1962).
South Carolina, U.S.A. V. corpulenta Emerson (1962), Nelder & Reeves (2005).
Texas, U.S.A. V. corpulenta, V. polytrapezia Clay (1938), Hightower et al. (1953), 

Carriker (1954), Emerson (1962).
west Virginia, U.S.A. V. polytrapezia Kellogg et al. (1969).
wisconsin, U.S.A. Not reported Amin (1980).

Non-native range, Americas
VI Región, Chile Not reported González-Acuña et al. (2009).
yucatán, México Not reported Canul et al. (2014).
Hawai’i, U.S.A. V. polytrapezia Illingworth (1928).
California, U.S.A. V. polytrapezia Lane et al. (2006).

Non-native range 
(domestic birds), other continents
Australia V. polytrapezia Palma & Barker (1996).
Benin Not reported Salifou et al. (2008).
India V. polytrapezia Jeyathilakan et al. (2019).
Indonesia Valimia sp. Prastowo et al. (2020).
Iran Not reported Rassouli et al. (2015), Rezaei et al. (2016).
Iraq Not reported Flaiyyh & Kadhim. (2014)a

Al-Mayali & Kadhim (2015)b.
Malaysia Not reported Mohammad Zarith et al. (2017).
New Zealand V. polytrapezia Palma (2017).
Nigeria Not reported Fabiyi et al. (2017), Lawal et al. (2019).
Pakistan Not reported Naz et al. (2011).
Philippines Not reported Portugaliza & Bagot (2015).
Russia Not reported Lyakhova & Kotti (2011).

......continued on the next page
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TABlE 1. (Continued)
locality louse species, now as Valimia Reference
Spain Not reported Martín-Mateo et al. (1980).
Turkey Not reported Dik et al. (2015).
United Kingdom V. polytrapezia Clay (1938).

aFlaiyyh & Kadhim (2014) reported the species Goniocotes gallinae (De Geer, 1778), but their photos clearly show a 
species of Oxylipeurus. However, the species depicted do not agree with any species of Valimia. we believe these lice are 
stragglers.
bAl-Mayali & Kadhim (2015) reported an unidentified species of Oxylipeurus from turkeys in Iraq. However, their photo 
shows an unidentified species of Cuclotogaster.

 Although males and females in this sample can be tentatively divided into three possible groups based on mor-
phology, there is no certain way to determine which female belongs to which male from their morphology alone. For 
instance, males of Valimia polytrapezia can be differentiated by their flat lateral margins of the temples, but none 
of the three female morphotypes have flat temporal margins. There is also a large degree of overlap in size between 
the three female morphotypes (Table 2), and the dorsal postantennal chaetotaxy differs between sexes (see above).
 Therefore, we have used the relative extent and pattern of intense reticulation of the thoracic segments to pair 
up males and females. As a result, the female paratypes of Oxylipeurus corpulenta remained with the male paratypes 
of this species, but the non-type specimens identified and labelled by Clay (1938) as “Oxylipeurus polytrapezius 
polytrapezius” are here identified as a mixture of Valimia polytrapezia and V. necopinata. Pairing of males and fe-
males based on their thoracic reticulation means that both males and females of V. necopinata are more numerous 
than those of V. polytrapezia. However, genetic data will be required to clearly establish which female morphotype 
belongs to which species, now based on males.

Included species
Valimia agriocharis (Clay, 1938: 183) new combination [in Oxylipeurus]
 Type host: Meleagris ocellata Cuvier, 1820
Valimia corpulenta (Clay, 1938: 183) new combination [in Oxylipeurus]
 Type host: Meleagris gallopavo merriami Nelson, 1900
Valimia necopinata new species
 Type host: Meleagris gallopavo merriami Nelson, 1900
Valimia ocellata (Clay, 1938: 185) new combination [in Oxylipeurus]
 Type host: Meleagris ocellata Cuvier, 1820
Valimia polytrapezia (Burmeister, 1838: 343) new combination [in Lipeurus]
 Type host: Meleagris gallopavo Linnaeus, 1758

Clay (1938) stated that Oxylipeurus penelope Clay, 1938, is similar to O. ocellatus and O. polytrapezius, that 
O. concolor (Rudow, 1869) resembles O. penelope, and that O. rhynchoti (Carriker, 1936) resembles O. concolor. 
These statements suggest that O. penelope, O. concolor and O. rhynchoti belong in Valimia rather than in Reticu-
lipeurus, where Kéler (1958), Złotorzycka (1966) and Gustafsson et al. (2020) placed them. Carriker (1944) also 
recognised a morphological similarity between O. penelope and O. polytrapezius. we have not examined any speci-
mens of these three species, and their original descriptions and illustrations are inadequate to assess their proper 
generic placement. The original illustration of O. rhynchoti suggests that the stylus of this species is short and broad, 
barely reaching distally to the posterior margin of the abdomen. If correct, this feature would reinforce that this spe-
cies may belong in Valimia. However, we here retain O. penelope, O. concolor and O. rhynchoti in Reticulipeurus, 
pending a detailed redescription of all three species.
 The original illustrations of Oxylipeurus craxae Carriker, 1944, Oxylipeurus bridgesi Carriker, 1944 and Oxyli-
peurus quadripapulus Carriker, 1944 show that these species have male terminalia and styli similar to those of spe-
cies here placed in Valimia. However, Gustafsson et al. (2020: 214) placed them in the genus Reticulipeurus. Both 
O. craxae and O. quadripapulus also have large terminal lobes of the male abdomen, similar to those of Valimia 
polytrapezia. we have not seen any specimens of O. craxae, O. bridgesi or O. quadripapulus, and their original 
descriptions and illustrations are inadequate to assess whether or not they belong in Valimia. Therefore, we follow 
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Kéler (1958) and Gustafsson et al. (2020) in regarding them as belonging to Reticulipeurus, pending a morphologi-
cal revision of these species.
 In this paper, we only deal with the three species parasitic on Meleagris gallopavo.

Valimia corpulenta (Clay, 1938) new combination
(Figures 1–11)

Oxylipeurus corpulentus Clay, 1938: 183, figs 37b, 38, 39a; pl. XII, fig. 1.
Reticulipeurus corpulentus (Clay); Kéler 1958: 332.
Oxylipeurus corpulentus Clay, 1938; Price et al. 2003: 203.

Type host: Meleagris gallopavo merriami Nelson, 1900—turkey.
Type locality. Texas, United States.
Description. Male. As in Fig. 1. Head structure, shape, and chaetotaxy as in Fig. 5; s3–4 and s8 absent. Pre-

antennal area comparatively broad. Antennae as in Fig. 5. Lateral margins of temples clearly convex. Thoracic and 
abdominal segments, reticulation patterns, and chaetotaxy as in Fig. 1; pronotum with transverse band of intense 
reticulation in anterior half; pteronotum with median section less intensely reticulated. Abdominal segment XI with 
large lateral lobes, slightly longer than abdominal segments IX+X. Stylus of subgenital plate extends beyond distal 
margin of abdomen (Fig. 3). Male genitalia as in Figs 7–10. Basal apodeme slender, with slightly concave lateral 
margins and diffuse proximal end. Mesosome (Fig. 9, non-everted) long, anterior margin deeply concave, distal and 
lateral margins with extensive, laterally continuous rugose area interrupted medianly; gonopore as in Fig. 9 (non-
everted) and Fig. 10 (everted). Parameres (Fig. 8) with distinct lateral ridge except on anterior end; and a distinct 
twist on distal third; pst1 not visible, pst2 terminal microseta. Measurements in Table 2.

Female. As in fig. 2. Head sensilla largely as in male, except s7, s9 absent. Antennae as in Fig. 6. Thoracic 
and abdominal segments, reticulation patterns, and chaetotaxy as in Fig. 2. Ventral terminalia as in Fig. 4. Anterior 
half of subgenital plate with a median posterior elongation and a distal yoke-shaped thickening with less distinctly 
sclerotised postero-lateral extensions. Vulval margin u-shaped, narrowly and deeply concave. Subvulval plates with 
short, slender anterior ends. Measurements in Table 2.

Type material examined. Paratypes 7♂, 4♀, Texas [U.S.A.], Oct. 1900, R. Meinertzhagen, bird 3148, 
Brit. Mus. 1971-171, NHMUK010682376–7, NHMUK010682380 (NHML). 2♂, 1♀, same data, bird ID 3147, 
NHMUK010682378–9 (NHML).

Valimia polytrapezia (Burmeister, 1838) new combination
(Figures 12–20)

Lipeurus polytrapezius Burmeister, 1838: 434.
Oxylipeurus polytrapezius polytrapezius (Burmeister); Clay 1938: 181, figs 37a, 37c, 39b; pl. XII, fig. 4.
Reticulipeurus polytrapezius (Burmeister); Kéler 1958: 332.
Oxylipeurus polytrapezius (Burm., 1838); Price et al. 2003: 204.

Type host: Meleagris gallopavo Linnaeus, 1758—turkey.
Type locality. None given.
Description. Male. As in Fig. 12. Head structure, shape, and chaetotaxy as in Fig. 16; s3 absent. Preantennal 

area comparatively slender. Antennae as in Fig. 16. Lateral margins of temples more or less straight, or only very 
weakly convex. Thoracic and abdominal segments, reticulation patterns, and chaetotaxy as in Fig. 12; pronotum 
without prominent reticulation; pteronotum with intense reticulation centrally, but not laterally. Abdominal segment 
XI with large lateral lobes, much longer than abdominal segments IX+X. Stylus of subgenital plate does not reach 
distal margin of abdomen (Fig. 14). Male genitalia as in Figs 17–19. Basal apodeme slender, with slightly concave 
lateral margins and rounded proximal end. Mesosome (Fig. 19, non-everted) slightly longer than broad, anterior 
margin deeply concave, distal and lateral margins with extensive, laterally continuous rugose area interrupted medi-
anly; gonopore as in Fig. 19 (non-everted). Parameres (Fig. 18) without both distinct lateral ridge and distinct twist; 
pst1 subterminal sensilla, pst2 subterminal microseta. Measurements in Table 2.
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FIGURES 1–2. Valimia corpulenta. 1, male habitus, dorsal and ventral views. 2, female habitus, dorsal and ventral views. For 
clarity, the reticulation of the female gonapophyses is shown only partially; in examined specimens, this reticulation covers 
more or less all of the plates.
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FIGURES 3–4. Valimia corpulenta. 3, male subgenital plate and terminalia, ventral view. 4, female subgenital plate and termi-
nalia, ventral view. For clarity, the reticulation of the female gonapophyses is shown only partially; in examined specimens, this 
reticulation covers more or less all of the plates.
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FIGURES 5–10. Valimia corpulenta. 5, male head, dorsal and ventral views. 6, female antenna, ventral view. 7, male genitalia, 
dorsal view, non-everted genitalia. 8, male mesosome, ventral view, non-everted genitalia. 9, male mesosome, ventral view, 
everted genitalia. 10, male paramere, dorsal view. Female antennae drawn at same scale as head. Paramere drawn at same scale 
as full genitalia. Abbreviations: pas = pre-antennal seta; pns = postnodal seta; pts = post-temporal seta; s = sensillus 1–9.
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FIGURE 11. Valimia corpulenta. Male legs I–III, dorsal and ventral views. Some setae broken or absent in the illustrated speci-
men have been included from other specimens.
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FIGURES 12–13. Valimia polytrapezia. 12, male habitus, dorsal and ventral view. 13, female habitus, dorsal and ventral views. 
Female legs II–III broken or distorted distally in all examined specimens, and not illustrated. For clarity, the reticulation of the 
female gonapophyses is shown only partially; in examined specimens, this reticulation covers more or less all of the plates.
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FIGURES 14–15. Valimia polytrapezia. 14, male subgenital plate and terminalia, ventral view. 15, female subgenital plate and 
terminalia, ventral view. For clarity, the reticulation of the female gonapophyses is shown only partially; in examined specimens, 
this reticulation covers more or less all of the plates.
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FIGURES 16–20. Valimia polytrapezia. 16, male head, dorsal and ventral views. 17, female antenna, ventral view. 18, male 
genitalia, dorsal view. 19, male mesosome, ventral view. 20, male paramere, dorsal view. Female antennae drawn at same scale 
as head. Paramere drawn at same scale as full genitalia. Abbreviations: pas = pre-antennal seta; pns = postnodal seta; pts = 
post-temporal seta; s = sensillus 1–9.
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Female. As in Fig. 13. Head sensilla largely as in male, except s7–8 absent. Antennae as in Fig. 20. Thoracic 
and abdominal segments, reticulation patterns, and chaetotaxy as in Fig. 13. Ventral terminalia (Fig. 15) with ante-
rior half of subgenital plate bearing a short median elongation on the posterior margin, and without a yoke-shaped 
thickening. Vulval margin u-shaped, widely and deeply concave. Subvulval plates with long, roughly triangular 
anterior ends. Measurements in Table 2.

Non-type material examined. Ex Meleagris gallopavo merriami: 3♂, 3♀, Texas [U.S.A.], Oct. 1900, R. 
Meinertzhagen, bird 3148, NHMUK010682547, NHMUK01068250 (NHML). 1♂, 2♀, same data, bird ID 3147, 
NHMUK010682543, NHMUK010682549 (NHML).

Remarks. Considering that all nine specimens examined of Valimia polytrapezia are mounted on slides con-
taining type specimens of V. necopinata (see details below, under Remarks of V. necopinata) we have marked all 
specimens of V. polytrapezia with red dots on the slides.

Valimia necopinata new species
(Figures 21–29)

Oxylipeurus polytrapezius polytrapezius (Burmeister); Clay 1938: 181 (In part Lipeurus polytrapezius Burmeister, 1838. 434; 
in part Valimia necopinata new species).

Type host: Meleagris gallopavo merriami Nelson, 1900—turkey.
Type locality. Texas, United States.
Diagnosis. Valimia necopinata is most similar to V. polytrapezius, with which it shares the general structure of 

the gonopore and parameres (Figs 17–19, 26–28). However, these two species can be separated by the following 
characters: (1) male temples more or less straight in V. polytrapezia (Fig. 16), but clearly convex in V. necopinata 
(Fig. 25); (2) head sensillus s3 present in V. necopinata (Fig. 25), but absent in V. polytrapezia (Fig. 16); (3) dif-
ferent shape of male ventral terminalia (Figs 14, 23); (4) different shape of male tergopleurites IX+X–XI (Figs 12, 
21); (5) stylus reaches to or slightly beyond distal margin of abdomen in V. necopinata (Fig. 23), but does not reach 
distal margin in V. polytrapezia (Fig. 14); (6) different shape of female ventral terminalia (Figs 15, 24); (7) female 
subgenital plate with broadly triangular posterior section that clearly extends beyond the posterior row of setae, with 
some of these setae situated on that plate in V. necopinata (Fig. 24), but female subgenital plate with slight posterior 
extension not reaching beyond setal row and with no setae situated on plate in V. polytrapezia (Fig. 15); (8) male 
genitalia with rugose area on each side of ventral mesosome clearly divided into two distinct nodi in V. necopinata 
(Fig. 28), but continuous along lateral margins of mesosome in V. polytrapezia (Fig. 19); (9) lateral sclerites of male 
gonopore with an antero-lateral bulge and with anterior margin flat in V. necopinata (Fig. 28), but without such 
bulge and anterior margin convex in V. polytrapezia (Fig. 19).

Description. Male. As in Fig. 21. Head structure, shape, and chaetotaxy as in Fig. 25; s8 absent. Preantennal 
area comparatively broad. Antennae as in Fig. 25. Lateral margins of temples clearly convex. Thoracic and ab-
dominal segments, reticulation patterns, and chaetotaxy as in Fig. 21; pronotum with intense reticulation only near 
midline in posterior half; pteronotum with anterior half less intensely reticulated. Abdominal segment XI without 
lateral lobes. Stylus of subgenital plate extends beyond distal margin of abdomen (Fig. 23). Male genitalia as in Figs 
26–28. Basal apodeme slender, with slightly concave lateral margins and rounded proximal end. Mesosome (Fig. 28, 
non-everted) longer than broad, anterior margin concave, distal and lateral margins with two distinct rugose areas 
on each side, separated by smooth area; distal rugose area nearly continuous medianly, but slight median incision 
separating the distal mesosome into two distinct ventral lobes; gonopore as in Fig. 28. Parameres (Fig. 27) without 
both distinct lateral ridge and twist; pst1 terminal sensilla, pst2 terminal microseta. Measurements in Table 2.

Female. As in Fig. 22. Head sensilla largely as in male, except s7 absent. Antennae as in Fig. 29. Thoracic and 
abdominal segments, reticulation patterns, and chaetotaxy as in Fig. 22. Ventral terminalia as in Fig. 24, with ante-
rior half of subgenital plate bearing a broadly triangular posterior margin, and without a yoke-shaped thickening. 
Vulval margin u-shaped, widely and deeply concave. Subvulval plates with large, roughly triangular anterior ends. 
Measurements in Table 2.

Type material. Holotype ♂, Texas, [United States], Oct. 1900, R. Meinertzhagen, bird 3148, NHMUK010682548 
(NHML). Paratypes: 7♂, 9♀, same data as holotype, NHMUK010682547, NHMUK010682550, 
NHMUK010682557–558 (NHML). 1♂, 4♀, Texas, [United States], Oct. 1900, R. Meinertzhagen, bird 3147, 
NHMUK010682543, NHMUK010682545, NHMUK010682549 (NHML).
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FIGURES 21–22. Valimia necopinata. 21, male habitus, dorsal and ventral view. 22, female habitus, dorsal and ventral views. 
For clarity, the reticulation of the female gonapophyses is shown only partially; in examined specimens, this reticulation covers 
more or less all of the plates. Reticulation on the ventral temple of females is similar to that of male, but generally less extensive 
anteriorly.
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FIGURES 23–24. Valimia necopinata. 23, male subgenital plate and terminalia, ventral view. 24, female subgenital plate and 
terminalia, ventral view. For clarity, the reticulation of the female gonapophyses is shown only partially; in examined specimens, 
this reticulation covers more or less all of the plates.
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FIGURES 25–29. Valimia necopinata. 25, male head, dorsal and ventral views. 26, female antenna, ventral view. 27, male 
genitalia, dorsal view. 28, male mesosome, ventral view. 29, male paramere, dorsal view. Female antennae drawn at same scale 
as head. Paramere drawn at same scale as full genitalia. Abbreviations: pas = pre-antennal seta; pns = postnodal seta; pts = 
post-temporal seta; s = sensillus 1–9.
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Remarks. The holotype of Valimia necopinata is the only specimen mounted on slide NHMUK010682548. 
However, several paratypes are mounted on the same slides as specimens of V. polytrapezia. Slides with numbers 
NHMUK010682543, NHMUK010682547, NHMUK010682549 and NHMUK010682550 have lice of both spe-
cies. To differentiate them, we have marked those of V. polytrapezia with red dots on the slides, and the specimens 
not marked comprise the type series of V. necopinata.

TABlE 2. Measurements of the species of Valimia. Aw = abdominal width (at posterior end of segment V); HL = head 
length (at midline); Hw = head width (at temples); PRw = prothoracic width; PTw = pterothoracic width; TL = total 
length (at midline).

Species Sex N Tl Hl HW PRW PTW AW
Valimia corpulenta ♂ 9a 3.19–3.42 0.71–0.79 0.52–0.56 0.41–0.47 0.51–0.61 0.70–0.89

♀ 5 3.29–3.47 0.74–0.79 0.55–0.61 0.44–0.47 0.60–0.67 1.00–1.05
Valimia necopinata ♂ 9a 3.35–3.57 0.72–0.77 0.49–0.51 0.40–0.44 0.55–0.62 0.68–0.77

♀ 13b 3.40–3.78 0.73–0.79 0.53–0.59 0.40–0.45 0.57–0.64 0.87–1.07
Valimia polytrapezia ♂ 5 3.31–3.46 0.71–0.74 0.43–0.47 0.40–0.49 0.58–0.64 0.72–0.83

♀ 3 3.51–3.72 0.74–0.77 0.54–0.57 0.42–0.44 0.61–0.64 0.87–0.97
a N = 8 for TL, as distal abdomen of one male was destroyed by dissection.
b N = 12 for TL, as body of one female was distorted during mounting.

Discussion

The occurrence of congeneric species of chewing lice on the same host species has traditionally been regarded as 
controversial. For instance, Eichler (1971) placed two species of Menacanthus Neumann, 1912 parasitic on do-
mestic chickens in two different genera, without mentioning any meaningful morphological character to separate 
them, besides differences in dimensions. Similarly, Złotorzycka (1970) divided Anatoecus Cummings, 1916 into 
two subgenera, based on relative size (despite overlap) and characters of the male genitalia. However, these generic 
subdivisions have not been accepted by most workers.

In her revision of the genus Quadraceps Clay & Meinertzhagen, 1939, Złotorzycka (1967) justified generic 
subdivision by discussing the similarities between the terms allopatric/sympatric and allohospitalic/synhospitalic, 
the latter pair referring to the distribution of parasites on their host species rather than their localities. She argued 
that when two synhospitalic parasite species are not morphologically strongly specialised, they can be considered as 
“genera ‘in statu nascendi’ ”, and treated them as different genera or subgenera. Eichler & Złotorzycka (1971) built 
on this concept, stating that groups of lice with a clearly defined host distribution should be separated into distinct 
genera, even when morphological differences with “neighbour genera” are not so clearly defined. Ultimately, this 
approach can be traced back to Eichler (1940), who wrote that methodologically it is more correct to state that we 
do not yet know what the differences between two species (or other taxa) are, than to say that these differences do 
not exist. This approach has led to the erection of a large number of genera, most of which have subsequently been 
regarded as invalid junior synonyms (Price et al. 2003). It should be noted that basing taxonomic decisions on ob-
servable characters or data is preferable over basing them on characters that do not exist yet, but may exist in the 
future.

Many cases of more than one congeneric species of lice parasitizing the same host species are known, for 
instance, on tinamous, pigeons, babblers, Southeast Asian trogons, grebes, boobies, megapodes, ducks, and many 
groups of shorebirds (Clay 1964; Edwards 1965; Johnson et al. 2002; Price et al. 2003; Escalante et al. 2016; 
Gustafsson & Bush 2017; Gustafsson et al. 2018a). The occurrence of different congeneric species of lice on the 
same host species is even more frequent in some mammal groups, for example, the well-studied associations be-
tween pocket gophers and their trichodectid lice (e.g. Price & Emerson 1971; Price 1972; Hellenthal & Price 1984, 
1991).

In most cases, congeneric species of lice parasitising the same host species are separated geographically, or 
may partially overlap (Clay 1964). For example: (1) different louse species of Heptagoniodes Carriker, 1936 oc-
cur on different host subspecies which, by definition, are allopatric (Valim & Silveira 2014); (2) different species 
of Harpactrox Gustafsson & Bush, 2017 occur on different subspecies of trogons (Gustafsson & Bush 2017); (3) 
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geographically isolated populations of ducks are parasitised by different lineages (perhaps species) of Anaticola 
Clay, 1936 (Escalante et al. 2016). Also, there is some evidence that different congeneric species are locally adapted 
to different environmental conditions, which may determine the part of the host’s geographical range they occupy 
(Malenke et al. 2011). In other cases, the occurrence of congeneric species of lice on the same host species may be 
the result of different opinions on taxonomy. For instance, multiple species of lice living together on many species 
of avocets and stilts are currently placed in Quadraceps (see Price et al. 2003), but they are morphologically distinct 
and have been separated into two different genera by Timmermann (1953) and Złotorzycka (1967), although this 
treatment is not accepted by other authors (e.g. Price et al. 2003; Palma 2017).

In some cases, more than one congeneric species of lice may parasitise the same host species in the same 
geographical range, with no obvious gaps in the host’s distribution and without recognised subspecific differences 
among the hosts from different localities, as is the case of Brueelia zohrae Ansari, 1956 and Brueelia moreli Ansari, 
1957 (Gustafsson & Bush 2017). Mey (1990) documented cases where congeneric species of Oxylipeurus sensu 
stricto or Lipeurus sensu lato occur on the same megapodid host, including one case where three species of Oxy-
lipeurus parasitise the same host subspecies. Overlapping geographic ranges of parasites on the same host species 
may reflect historic patterns of host distributions, including host populations that have been separated geographi-
cally in the past, and only more recently been re-established in contiguous areas. In some cases, the presence or 
absence of a different host species may also influence the geographical distribution of congeneric species of lice 
occurring on the same host species, as appears to be the case in lice parasitizing New world owls (Clayton 1990).

As described above, we have found a second case of three congeneric louse species belonging to the Oxylipeu-
rus-complex occurring on the same host species, i.e. Meleagris gallopavo, not only from the same locality but, also, 
on the same host individuals. Samples of all three louse species collected from each of two host individuals (birds 
ID 3147 and ID 3148) were found mounted on the same slides (see above under species Remarks). we are not aware 
of any previous report of three congeneric species of lice taken from the same host individual, and this case may be 
unique among host-louse associations within the Phthiraptera. This unusual host-louse association implies that there 
must be barriers preventing interbreeding among these species. The only published report on niche preference of a 
species of Valimia appears to be that of Lane et al. (2006), who found these lice (as Oxylipeurus polytrapezius) on 
the head and/or neck of 8% of the birds they examined. Considering that this region of the turkey’s body is nearly 
devoid of feathers, and that lice were collected from dead birds, this report may be an example of the Drost effect, 
by which lice often migrate to the head of the host soon after its death (Stenram 1956; Baum 1968; Eichler 1970; 
Gustafsson et al. 2018b). No published data indicate that there are differences in microhabitat preference between 
the three species of Valimia treated here. Moreover, microhabitat partitioning on the same host species has never 
been shown to result in speciation of lice. More research is clearly needed to establish the possible origins of three 
congeneric species of Valimia on the same host species.

One possible cause is hybridisation, although speciation through hybridisation is generally considered to be rare 
and there are no reports demonstrating successful hybridisation among lice. Even in cases where hosts are known 
to hybridise, their lice apparently do not (Hafner et al. 2019). However, hybridisation is known to have resulted in 
speciation in a number of cases, including a variety of different animal groups (e.g. Mavárez et al. 2006; Mavárez & 
Linares 2008; Costa et al. 2009; Keller et al. 2013; Amaral et al. 2014; Barrera-Guzmán et al. 2018; Lamichhaney 
et al. 2018). Therefore, there is no reason to suspect, a priori, that it cannot happen among lice.

No genetic data was available from any of the three species of Valimia. Therefore, any degree of discordance 
between mitochondrial and nuclear genes among the three species could not be assessed. Morphologically, none of 
the three species is clearly intermediate between the other two, with the following exceptions: (1) V. polytrapezia 
is intermediate between the other two species regarding the distribution of the dorsal postantennal head sensilla 
s3–5 (Figs 5, 16, 25); (2) the shape of the distal margin of the female subgenital plate of V. corpulenta appears to be 
intermediate between those of the other two species (Figs 4, 15, 24); and (3) the head-shape of V. necopinata com-
bines the slenderness of V. polytrapezia with the rounded temples of V. corpulenta (Figs 5, 16, 25). In contrast, each 
species has a number of unique morphological characters in the genitalia and terminalia of both sexes. If any of the 
three species of Valimia treated here originated from hybridisation between the other two, this cannot be established 
from morphological data alone, and genetic data will be needed. we consider all three species morphologically dis-
tinct to warrant their status as separate species, even if one of them originated from a hybridisation event.

Overall, reports of louse species from turkeys, now placed in Valimia, are not numerous. Emerson (1962) stated 
that V. polytrapezia has a world-wide distribution on domestic turkeys, whereas V. corpulenta has never been re-
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ported from domestic turkeys. This seems to be consistent with more recent reports (Table 1), but V. polytrapezia ap-
pears to be rare outside the native range of its host. Despite the illustrations of both louse species published by Clay 
(1938), Kéler (1958) and Emerson (1962), it is possible that some of species of Valimia reported from turkeys have 
been misidentified. Our discovery of a previously overlooked species of Valimia among the specimens examined by 
both Clay (1938) and Kéler (1958) suggest that these species may be easily overlooked or misidentified.

More thorough collections of lice from turkeys, including wild birds in their native range and domesticated birds 
anywhere, are needed to establish if the three species of Valimia regularly occur on the same host individuals, and 
whether there is some microhabitat differentiation among the three species. Potentially, this unusual pattern of three 
congeneric louse species parasitising the same host individuals could be a useful model to study the early stages of 
niche separation and the evolution of reproductive isolation of different morphotypes in the Phthiraptera. we trust 
that the illustrations and descriptions provided here will allow future workers to correctly identify the species of 
Valimia found on turkeys, so that the distribution, ecology and evolution of these species can be better understood.
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