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INTRODUCTION

The feather mite genus Trouessartia Canes-
trini, 1899 with nearly 150 species described is the
most species-rich in the family and the second-most
among all feather mites (Orwig 1968; Santana
1976; Gaud and Atyeo 1986, 1987; Mironov and
Gonzalez-Acuia 2013; Hernandes 2014, 2017,
2022; Hernandes and Valim 2015; Mironov and
Bermudez 2017; Constantinescu et al. 2018a; Mi-
ronov and Galloway 2019; Mironov and Chandler
2020). In their overall appearance, the mites of this
genus are typical inhabitant of large flight feathers
(remiges and rectrices), and they are characterized
by a strongly flattened body; extensive and heav-
ily sclerotized dorsal shields; most body setae,
except four pairs of macrosetae, being strongly
reduced in size; and all legs having large sucker-like
pretarsi (Mironov 1987; Dabert and Mironov 1999).
However, in contrast to all other feather mite fami-
lies that specialize in inhabiting the flight feathers
with large vanes and occupy corridors on their
ventral side, the adults of most Trouessartia spe-
cies, especially large-sized ones, occupy the dorsal
surfaces of vanes, where corridors are absent.
In this microhabitat, these mites are usually ar-
ranged in dense groups, frequently contacting with
each other. The preimaginal stages of trouessartiids
mainly occupy the vanes of the secondary coverts
and the distal parts of the body covert feathers
(Mironov 1987; Mironov and Gonzalez-Acuiia
2013; Hernandes and Valim 2015; Mironov and
Galloway 2019).

Representatives of the genus Trouessartia are
predominately distributed on passerines (Passeri-
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formes), and most species are highly host specific
(Santana 1976; Gaud and Atyeo 1996). The well-
documented and reliable host associations outside
passerines are known for one Trouessartia species
from African barbets (Piciformes: Lybiidae) and
for two species from woodpeckers (Piciformes:
Picidae) (Gaud 1993; Hernandes 2014; Mironov
and Bermudez 2017). Other one-time records of
Trouessartia species from single avian species of
the families Chionididae (Charadriiformes), Helio-
rnithidae (Gruiformes) and Psittacidae (Psittaci-
formes), which were based on materials collected
from museum dry skins, seem to be the results of
accidental contaminations, which happened in the
process of collecting.

The genus Trouessartia was first recognized in
the end of the 19" century (Canestrini 1886; Can-
estrini and Kramer 1899). Its modern taxonomic
borders have been outlined by Orwig (1968) in the
generic revision of the subfamily Trouessartiinae.
Santana’s (1976) world revision of the genus 7Trou-
essartia was a milestone in the taxonomic and
faunistical studies of this genus. In this fundamen-
tal work, he provided uniform redescriptions of
70 species (almost all valid species of the genus
known at the time) and a key to them. Santana was
not able to examine only 7. fulicae Berla, 1962,
which he classified as a species inquerendum, and
one species described by Mauri and De Alzuet
(1968). The aforementioned monograph, published
nearly fifty years ago, is still the main manual and
key-book on the systematics of the genus.
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Over the subsequent five decades that followed
Santana’s (1976) revision, the number of known
Trouessartia species has doubled. In particular,
76 new species have been described from various
parts of the world (Cerny and Lukoschus 1975;
Gaud 1977, 1993; Cern}'/ 1979; Mironov 1983,
2021a, b; Gaud and Atyeo 1986, 1987; Mironov
and Kopij 1996, 2000; Mironov and Galloway
2002, 2019; OConnor et al. 2005; Carleton and
Proctor 2010; Burdejnaja and Kivganov 2011,
Constantinescu et al. 2013, 2016a, 2016b, 2018a,
b, 2021; Mironov and Gonzalez-Acuna 2013;
Hernandes 2014, 2017, 2022; Hernandes and Valim
2015; Mironov and Overstreet 2016; Mironov and
Palma 2016; Hernandes and OConnor 2017;
Mironov et al. 2021; Hernandes et al. 2022; Miro-
nov and Zabashta 2022). It is worth noting that the
most extensive investigations of the genus Troues-
sartia started in the beginning of the 21* century:
over the past two decades, 25 publications describ-
ing 68 new species have been released. Such ex-
tensive study of these mites is apparently caused
by several reasons. The genus Trouessartia is one
of the most species-rich and common taxonomic
groups of feather mites occurring on passerines.
In turn, passerines are the most numerous order of
birds distributed worldwide. Additionally, these
mites, because of their location in the plumage, are
easily detected on their hosts even by the naked
eye (Mironov and Gonzalez-Acufia 2013). It is
estimated that the extant world fauna of the genus
could comprise over 500 species (Santana 1976;
Hernandes and Valim 2015). This estimation seems
rather modest, taking into account the very high
host specificity of most currently known Troues-
sartia species and a great number of passerine
hosts, from which undetermined (and apparently
undescribed) species of this genus have been re-
corded (Atyeo 1973; Hernandes 2022).

In his revision of the genus, Santana (1976) has
arranged about half of Trouessartia species (31 spe-
cies) into five supposedly natural species groups.
Subsequent researchers have established six more
species groups (Gaud and Atyeo 1986; Mironov
and Kopij 2000; Mironov and Bermudez 2017;
Mironov and Galloway 2019; Mironov and Chan-
dler 2020). Each group is characterized by a unique
combination of morphological features. However,
the sets of characters used for given groups are not
uniform. The “natural” status of most groups is also
supported by their restriction to one or several
closely related bird families.

Regarding species identity, the genus 7Trous-
sartia can be considered one of the best-studied
taxa of feather mites associated with passerines.
In contrast, phylogenetic relationships within the
genus remain almost unexplored. The relationships
between small numbers of species—mainly from
a few species groups of European passerines—were
recently analyzed based on molecular data (Dofa
et al. 2015, 2017; Constantinescu et al. 2018b).

The main goals of the present work are to pro-
vide uniform diagnoses for the species groups
recognized within the genus Trouessartia and to
present an updated world checklist of currently
known valid species. Remarks on some morpho-
logical terms used in the descriptions of Troues-
sartia species are also given.

MATERIALS AND METHODS

Feather mites of the genus Trouessartia (mites
on microscope slides) examined in the present
study are deposited in of Acari fund collection of
the Zoological Institute of the Russian Academy
of Sciences (Saint Petersburg, Russia).

In the diagnoses of the Trouessartia species
groups, the specific morphological terms (Figs. 1,
2) follow Orwig (1968) and Santana (1976), with
a few exceptions. The male genital structure fol-
lows Gaud and Atyeo (1986, 1987) (Fig. 3), the
idiosomal chaetotaxy follows Griffiths ez al. (1990)
and Norton (1998), and the leg chaetotaxy follows
Grandjean (1939).

The scientific names of avian hosts and their
supraspecific classification follow Gill ez al. (2022).

SYSTEMATICS
Family Trouessartiidae Gaud, 1957

Genus Trouessartia Canestrini, 1899

Pterocolus Haller 1878: 538 (nom. nudum),
1882: 51 (nom. preocc.); Canestrini 1886: 296.

Proctophyllodes (Pterocolus) Trouessart 1885:
70, 1887: 136; Poppe 1888: 209.

Trouessartia Canestrini in Canestrini and Kra-
mer 1899: 119; Trouessart 1899: 34; Oudemans
1897: 266, 1905: 236, 1908: 54; Vitzthum 1929:
94; Gaud 1952: 93, 1953: 195; 1957: 127; Till 1954
187; Gaud and Petitot 1948a: 43, 1948b: 342; Gaud
and Mouchet 1957: 494, 1958: 36; Gaud and Till
1961: 239; Orwig 1968: 23; Atyeo and Peterson
1972: 56; Santana 1976: 10; Gaud and Atyeo 1986:
263, 1987: 367; Mironov 1983: 361; Mironov and
Gonzalez-Acuna 2013: 123; Hernandes 2014: 50;
Mironov and Galloway 2019: 4; Mironov and
Chandler 2020: 4; Constantinescu ef al. 2021: 156.
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Type species: Dermaleichus corvinus Koch, 1841,
by subsequent designation (Oudemans 1897).

A detailed diagnosis of the genus Trouessartia,
and almost exhaustive description of the external
morphological structures used in its systematics,
as well as the modern standard of the species de-
scriptions were all provided by Santana (1976).
The analysis of the components constituting the
genital apparatus of Trouessartia males, with ex-
amples of the species groups restricted to swallows
(Hirundinidae), was carried out by Gaud and Atyeo
(1986, 1987). An expanded set of characters and
measurements for species descriptions was pro-
posed by Mironov and Gonzalez-Acuiia (2013),
and the measuring techniques were described by
Mironov and Galloway (2019) and Mironov and
Chandler (2020). In addition to a key to all Troues-
sartia species considered in the Santana’s (1976)
world revision, keys to species of particular groups,
appendiculata, capensis, minutipes and stelgidop-
teryx, have been published in the past four decades
(Gaud and Atyeo 1986, 1987; Mironov and Gal-
loway 2019; Mironov and Chandler 2020).

The term DHA (dorsal hysterosomal aper-
tures) proposed by Orwig (1968) for trouessartiids
is used to indicate the presence of a pair of dark
colored ring-shaped structures situated on the
hysteronotal shield at the level of trochanters III.
These structures are actually not openings (aper-
tures), but heavily sclerotized (and therefore,
dark-colored) patches on the cuticle (Fig. 4A).
In some species, these circular structures are not
closed, but rather shaped as a C. In many Troues-
sartia species, in which “DHA” are considered
“absent”, shallow incisions on the lateral margins
of the hysteronotal shield are usually slightly
darker colored than other areas of the shield, and
borders of these patches are often blurry. The recent
investigation by Constantinescu et al. (2021)
clearly illustrated in SEM photos that there are no
openings in the areas marked by these patches.
The true openings in the dorsolateral cuticle of
Trouessartia mites are the hysteronotal gland open-
ings g/, which are situated on the hysteronotal
shield margins, between the levels of setae e/ and
e2, usually poorly distinct. In Orwig (1968: 4,
Figs. 1, 2), the hysteronotal gland openings g/ are
designated as the second pair of “pores”, and in
Santana (1976: 34, Figs. 1-4), these opening are
simply missed. For this reason, using the term DHA
is not recommended. Instead, it is more logical to
use epithets like “dark sclerotized ring” and “C-
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shaped sclerotized patch”, when the ring is not
closed.

In males of the genus Trouessarta, the hyster-
onotal shield is often split or demarked by a trans-
verse fold into two pieces; the anterior part covers
the anterior half the hysterosoma, and the poste-
rior part covers the area of the opisthosomal lobes.
Following our previous publications (Galloway
and Mironov 2019; Mironov and Chandler 2020),
these pieces of hysteronotal shields are referred to
as prohysteronotal and lobar shields, respectively.

The updated checklist of the genus Trouessar-
tia currently includes 147 species, nearly half of
which (75) are distributed across 11 species groups
(Table 1). The list also includes type hosts of all
valid species and the main references containing
suitable descriptions and illustrations. Expanded
and unified diagnoses of currently recognized spe-
cies groups and the taxonomic notes on some spe-
cies are provided below.

Species groups
Group appendiculata

Both sexes. Prodorsal and hysteronotal shields
free from scapular and humeral shields, respec-
tively. Hysteronotal setae d2, e2 present. Setae c2
long, spiculiform. Setae ¢3 narrowly lanceolate.
Hysteronotal shield with a pair of dark sclerotized
rings at level of trochanters III (Fig. 4A). Setae sR
of trochanters III narrowly lanceolate.

Male. Hysteronotal shield split into prohyster-
onotal and lobar parts. Opisthosoma strongly at-
tenuate posteriorly, opisthosomal lobes fused along
midline forming heavily sclerotized median sep-
tum, only distal ends of lobes separated by narrow
terminal cleft not extending beyond level of setae
h2 (Fig. 3A). Epimerites [Va large, with anterior
ends not extending to genital apparatus. Parageni-
tal apodemes absent. Translobar apodeme present.
Terminal lamellae ovate, usually attenuate api-
cally, rarely with concave posterior margin and
shaped as a fish tail.

Female. External copulatory tube present. Head
of spermatheca with short smooth collar or without
it, base of head with or without wrench of short
denticles (Fig. 4B). Primary spermaduct without
enlargement. Setae /2 present.

Hosts. Hirundinidae.

Remark. The group currently incorporates
9 species (Santana 1976; Gaud and Atyeo 1986;
Mironov and Galloway 2019): T ampulicaudata
Mironov and Galloway, 2019, T. appendiculata
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® rEplla

Fig. 1. General view of Trouessartia species, male. A—dorsal view, B—ventral view. Abbreviations: ap—apophysis
of adanal apodeme, dsp—dark sclerotized patch, Epllla+EplV—combined epimerites Illa and IV, EplVa—epimerite
IVa, gl—hyseronotal gland opening, hm—humeral shield, ils—interlobar septum, Ibs—lobar shield, phs—prohysteronotal
shield, pds—prodorsal shield, rEplla—rudimentary sclerite of epimerites Ila, sc—scapular shield, ta—translobar

apodeme, tc—terminal cleft, t—terminal lamella.

(Berlese, 1886), T. exima Gaud and Atyeo, 1986,
T gladifera Gaud and Atyeo, 1986, T. longiseta
Gaud and Atyeo, 1986, T. modesta Gaud and Mou-
chet, 1958, T. piscicauda Gaud, 1957, T. santani
Gaud and Atyeo, 1986 and T. sophiae Gaud and
Atyeo, 1986.
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Group stelgidopteryx
Both sexes. Prodorsal and hysteronotal shields
free from scapular and humeral shields, respec-
tively. Hysteronotal setae d2, e2 present. Setae c2
short spiculiform. Setae ¢3 narrowly lanceolate.
Hysteronotal shield with a pair of dark sclerotized
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A

B

Fig. 2. General view of Trouessartia species, female. A—dorsal view, B—ventral view. Abbreviations: ad—adanal
shields, ect—external copulatory tube, eg—epigynum, dsp—dark sclerotized patch, Epllla+EpIV—combined epimerites
[IIa and IV, EpIVa—epimerite IVa, gl—hyseronotal gland opening, itm—interlobar membrane, hm—humeral shield,
hns—hysteronotal shield, la—hyaline lobar apex, pds—prodorsal shield, sc—scapular shield, tc—terminal cleft.

rings at level of trochanters I11. Setae sR of trochan-
ters 111 narrowly lanceolate.

Male. Hysteronotal shield completely split by
transverse band of soft tegument into prohysterono-
tal and lobar parts; or these parts connected by a pair
of narrow sclerotized bridges. Opisthosomal lobes
long, separated by large roughly semiovate terminal
cleft extending almost to level of adanal suckers.
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Epimerites [Va narrow, fused by posterior ends to
adanal apodemes. Paragenital apodemes absent.
Translobar apodeme absent. Terminal lamellae
semirounded or semi-ovate, with smooth margin.
Female. External copulatory tube present, usu-
ally long stylet- or finger-like. Head of sperma-
theca with smooth collar, with or without small
denticles at base (Fig. 4C). Primary spermaduct
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without enlargement or slightly enlarged toward Remark. The group incorporates 4 species
head of spermatheca. Setae 2 present. (Mironov and Galloway 2019): 7. bochkovi Miro-
Hosts. Hirindinidae. nov and Galloway, 2019, T cryptocaudata Mironov
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Fig. 3. Details of genital apparatus and opisthosoma of Trouessartia males. A—Trouessartia appendiculata, opisthosoma
and genital apparatus, B—T. ripariae, opisthosoma and genital apparatus, C—T. crucifera, genital apparatus, D—T. seiu-
rus, genital apparatus. Abbreviations: ac—aedeagus, ad—adanal apodeme, as—adanal shield, ea—epiandrum, bs—basal
sclerite, gs—genital shield, is—intermedial sclerite, Ilg—latigenital sclerite, pg—paragenital apodemes, pm—yparameres,
pp—postgenital plaque, ta—translobar apodeme, Epllla+IV—combined epimerites I1la and IV, EpIVa—epimerites
IVa.
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and Galloway, 2019, T. progne Mironov and Gal-
loway, 2019 and 7. stelgidopteryx Mironov and
Overstreet, 2016.

Group crucifera

Both sexes. Prodorsal and hysteronotal shields
free from scapular and humeral shields, respec-
tively. Hysteronotal setae d2, e2 present. Setae ¢2
spiculiform. Setae ¢3 narrowly lanceolate. Hyster-
onotal shield with a pair of dark sclerotized rings
at level of trochanters III. Setae sR of trochanters
III narrowly lanceolate.

Male. Hysteronotal shields with deep bow-
shaped lateral incisions at level of setae e2 almost
completely separating it into prohysteronotal and
lobar shields. Opisthosomal lobes long, close to
one another, separated by long and narrow terminal
cleft extending beyond level of setae ps2. Epimer-
ites [ Va narrow, situated lateral to adanal apodemes,
not extending to genital apparatus. Paragenital
apodemes present, flanking genital apparatus later-
ally (Fig. 3C). Translobar apodeme absent. Termi-
nal lamellae semi-rounded with smooth margin.

Female. External copulatory tube minute, situ-
ated marginally. Head of spermatheca without
collar, with a wrench of a few spines (Fig. 4D).
Primary spermaduct slightly enlarged toward head
of spermatheca. Setae f2 present.

Hosts. Hirundinidae.

Remarks. The group consists of one species,
T. crucifera Gaud, 1957. Santana (1976: 42) char-
acterized this species as one of the most atypical
in the genus Trouessartia. Considering Trouessar-
tia species associated with the Hirundinidae, Gaud
and Atyeo (1986, 1987) suggested to treat this
species as a separate group, because it signifi-
cantly different from the appendiculata and minu-
tipes species groups being specific to these birds.
Mironov and Galloway (2019) noted that this mite
seems to be closest to the stelgidopteryx group as-
sociated with hirundinids in the New World.

Group minutipes

Both sexes. Prodorsal and hysteronotal shields
free from scapular and humeral shields, respec-
tively. Hysteronotal setae d2, e2 absent. Setae c2
short lanceolate, with blunt apex. Setae ¢3 nar-
rowly lanceolate. Hysteronotal shield with a pair
of dark sclerotized rings at level of trochanters III.
Setae sR of trochanters I1I filiform.

Male. Hysteronotal shield with narrow inci-
sions and bow-shaped furrow, delimiting it into
prohysteronotal and lobar parts. Opisthosoma
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strongly attenuate posteriorly, opisthosomal lobes
fused along midline forming heavily sclerotized
median septum, only distal ends of lobes separated
by narrow terminal cleft not extending beyond
level of setae /2. Epimerites IVa long, with ante-
rior ends connected to or touching posterior angles
of genital apparatus (Fig. 3B). Paragenital apodemes
absent. Translobar apodeme absent. Terminal la-
mellae semi-ovate.

Female. External copulatory tube present or
absent. Head of spermateca without collar, with or
without wrench of small spines. Proximal part of
primary spermaduct gradually enlarged toward
head of spermatheca (Fig. 4E). Setae /2 absent or
represented by barely distinct alveoli.

Hosts. Hirundinidae.

Remark. The group currently incorporates
10 species (Santana 1976; Gaud and Atyeo 1987;
Mironov and Galloway 2019): 7. amplivasa Gaud
and Atyeo, 1987, T. botulifera Gaud and Atyeo,
1987, T. gabonica Gaud and Atyeo, 1987, T. juliettae
Gaud and Atyeo, 1987, T. microcaudata Mironov
1983, T minutipes (Berlese, 1886), 1. paludicolae
Gaud and Atyeo, 1987, T. petrochelidon Mironov
and Galloway, 2019, T. quarta Gaud and Atyeo, 1987
and 7. ripariae Mironov, 1983.

Group estrildae

Both sexes. Prodorsal shield fused with or free
from scapular shields, hysteronotal shield free from
humeral shields. Hysteronotal setae d2, e2 present.
Setae c¢2 long, spiculiform or setiform. Setae ¢3
narrowly lanceolate. Hysteronotal shield with a pair
of dark sclerotized rings or C-shaped patches at
level of trochanters III. Setae sR of trochanters 111
narrowly lanceolate.

Male. Hysteronotal shield with deep incisions
at level of setae e2, partly or completely separating
it into prohysteronotal and lobar parts. Opistho-
somal lobes long, separated by large- or medium-
sized semi-ovate terminal cleft; anterior end of this
cleft extending to or beyond level of setae ps2.
Epimerites 1Va present, with anterior ends not ex-
tending to genital apparatus, or absent. Paragenital
apodemes absent. Translobar apodeme absent. Ter-
minal lamellae short and wide, semi-ovate or trap-
ezoidal with rounded denticles or festoons.

Female. External copulatory tube present, short
or minute. Head of spermatheca with short and
smooth collar and with various lateral extensions,
usually as two pairs of spines (Fig. 4F). Primary
spermaduct without enlargement. Setae f2 present.

Hosts. Estrildidae.
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Fig. 4. Hysteronotal shield and spermatheca of Trouessartia females. A—hysteronotal shield, B-L—spermatheca and
spermaducts. A, B—Trouessartia appendiculata, C—T. cryptocaudata, D—T. crucifera, E—T. quarta, F—T. estrildae,
G—T rosterii, H—T. seiurus, I—T. pytiliae, —T. priniae, K—T. angolensis, L—T. hernandesi. Abbreviations: cs—
collar of spermatheca head, dsr—dark sclerotized ring, ep—enlarged proximal part of primary spermaduct, hs—head
of spermatheca, pd—primary spermaduct, ph—processes of spermatheca head, sd—secondary spermaducts, sp—

sclerotized distal part of primary spermaduct.

Remarks. The group incorporates 13 species
(Santana 1976; Hernandes and OConnor, 2017).
Herein, Trouessartia bilobata Trouessart, 1899 is
transferred to this group from the africana group
(Mironov and Kopij 2000). Santana (1976) recog-
nized two subgroups in the estrildae group character-
ized by the following features in males: (a) idi-

osoma noticeably widened, postgenital plaque absent,
genital setae g simple filiform (10 species); (b) idio-
soma relatively narrow, postgenital plaque present,
setae g bifurcate (3 species). Subgroup (a): 7. aperta
Gaud and Mouchet, 1958, 1. bilobata Trouessart,
1899, T. blanci Gaud and Mouchet, 1958, T curtis-
pina Gaud and Mouchet, 1958, T_ decorata Gaud and
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Mouchet, 1958, T. estrildae Gaud and Mouchet, 1958,
T. kiefferi Gaud and Mouchet, 1958, T multidentata
Gaud and Mouchet, 1958, T. rousseli Gaud and Mou-
chet, 1958 and 7. transatlantica Hernandes and
OConnor, 2017. Subgroup (b): 7. concinna Gaud and
Mouchet, 1958, T. geometrica Gaud, 1953 and T. mi-
nuscula Gaud and Mouchet, 1958.

Group rosterii

Both sexes. Prodorsal and hysteronotal shields
free from scapular and humeral shields, respectively.
Hysteronotal setae d2, e2 present. Setae ¢2 spiculi-
form. Setae ¢3 narrowly lanceolate. Hysteronotal
shield with a pair of dark sclerotized rings or C-shaped
patches at level of trochanters I11. Setae sR of trochan-
ters 11 narrowly lanceolate or spiculiform.

Male. Hysteronotal shield with small incisions
and bow-shaped fold at level of setae e2 delimiting
prohysteronotal and lobar parts. Opisthosoma
strongly attenuate posteriorly, opisthosomal lobes
fused along midline forming heavily sclerotized
median septum, only distal ends of lobes separated
by narrow terminal cleft not extending beyond
level setae /2. Epimerites [Va present, with ante-
rior ends not extending to genital apparatus. Para-
genital apodemes absent. Translobar apodeme
present. Terminal lamellae semi-ovate with dentate
margin, or roughly ovate with smooth margin.

Female. External copulatory tube present, mod-
erately long or minute or absent. Head of sperma-
theca with a wreath or a bunch of processes shaped
as long lancets, setae, tentacles or forks (Fig. 4G).
Primary spermaduct with ampuliform heavily sclero-
tized enlargement in distal part. Setae /2 present.

Hosts. Corvidae, Sturnidae.

Remarks. The group incorporates 9 species,
including T santosdiasi Till, 1953 and T. creatopho-
rae Mironov and Kopij, 1996, which are herein
added to this group. It is possible to recognize two
subgroups characterized by the following features
in males: (a) terminal lamellae semicircular or semi-
ovate in shape, their margin with rounded denticles
(7 species); (b) terminal lamellae roughly semi-ovate
with smooth margin (2 species). Subgroup (a):
T’ corvina (Koch, 1841), T creatophorae Mironov
and Kopij, 1996, T. eulabis (Buchholz, 1869), T. fu-
niculata Gaud, 1970, T. liberiana Gaud, 1961,
T. rosterii (Berlese,1886) and T. santosdiasi Till,
1953. Subgroup (b): T. corolligera Gaud, 1968 and
T pygoceras (Sundevall, 1837).

Group capensis

Both sexes. Prodorsal and hysteronotal shields
free from scapular and humeral shields, respec-
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tively. Hysteronotal setae d2 and e2 present. Setae
c2 long, spiculiform. Setae ¢3 narrowly lanceolate.
Lateral margins of hysteronotal shield at level of
trochanters III with bow- or bean-shaped sclero-
tized patch. Setae sRIII narrowly lanceolate.

Male. Hysteronotal shield completely split
into prohysteronotal and lobar parts. Opisthosoma
strongly attenuate posteriorly, opisthosomal lobes
fused along midline, forming heavily sclerotized
median septum, only distal ends of lobes sepa-
rated by narrow terminal cleft not extending be-
yond level of setae 4#2. Epimerites [Va large, with
anterior ends not extending to genital apparatus
(Fig. 3D). Paragenital apodemes absent. Translo-
bar apodeme present. Terminal lamellae semi-
ovate, usually attenuate apically, with smooth
margin.

Female. External copulatory tube always pres-
ent, usually long, stylet- or finger-like, situated on
the free margin of interlobar membrane. Head of
spermatheca with short collar shaped as a semi-
ovate extension with smooth margin (Fig. 4H).
Primary spermaduct without enlargement. Setae f2
present.

Hosts. Cardinalidae, Fringillidae, Icteridae,
Parulidae, Passerellidae and Thraupidae.

Remarks. The group currently incorporates 16
species (Mironov and Chandler 2020): 7. ameri-
cana Mironov and Chandler, 2020, 7. basileuteri
Hernandes, 2014, T. capensis Berla, 1959, T ciris
Mironov and Chandler, 2020, 7. geospiza OConnor,
Foufoupolos and Lipton, 2005, 7. helmitheros
Mironov and Chandler, 2020, 7. mangaratibensis
Berla, 1959, T. mniotilta Mironov and Chandler,
2020, T. mossambicensis Till, 1953, T. passerinae
Mironov and Chandler, 2020, T pensylvanica Mi-
ronov and Chandler, 2020, 7. ruticilla Mironov and
Chandler, 2020, 7. seiurus Mironov and Chandler,
2020, T. sicaliae Hernandes, 2014, T. spizellae
Mironov and Chandler, 2020 and 7. tigrina
Mironov and Chandler, 2020.

It is quite possible that two more species from
Thraupidae—T7. megaplax Cerny and Lukoschus,
1975 and T. unciseta Cerny and Lukoschus,
1975—descriptions of which are incomplete and
miss some important details (Cerny and Lu-
koschus 1975), could also belong to the capensis
species group. Additionally, three species—T7. em-
berizae Mironov, 2021 from Emberizidae, T jed-
liczkai (Zimmermann, 1894) and T. motacillae
Dubinin, 1952 from Motacillidae—are very close
to the capensis group and differ from it only in
the head of spermatheca having a short collar with
denticles (Mironov 2021a).
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Group africana

Both sexes. Prodorsal and hysteronotal shields
free from scapular and humeral shields, respec-
tively. Hysteronotal setae d2, e2 present. Setae c2
spiculiform. Setae ¢3 narrowly lanceolate. Hyster-
onotal shield with a pair of dark sclerotized rings
at level of trochanters I1I. Setae sR of trochanters
III lanceolate.

Male. Hysteronotal shield with deep lateral inci-
sions partly or completely separating it into prohys-
teronotal and lobar parts. Opisthosoma strongly
attenuate posteriorly, opisthosomal lobes fused along
midline, forming heavily sclerotized median septum,
only distal ends of lobes separated by narrow termi-
nal cleft not extending beyond level of setae /2.
Epimerites [Va small, with anterior ends not extend-
ing to genital apparatus. Paragenital apodemes ab-
sent. Translobar apodeme absent. Terminal lamellae
roughly semi-ovate with rounded denticles.

Female. External copulatory tube present,
minute. Head of spermatheca with short smooth
collar or without it (Fig. 4I). Primary spermaduct
without enlargement. Setae f2 absent.

Hosts. Estrildidae.

Remark. The genus includes 3 species: 7. af-
ricana Till, 1954, T. clytospizae Gaud and Mouchet,
1958 and T pytiliae Mironov and Kopij, 2000.
Trouessartia bilobata Trouessart, 1899, which was
formerly referred to this group (Mironov and Kopij
2000), is herein transferred to the estridae group.

Group tenuipilata

Both sexes. Prodorsal and hysteronotal shields
free from scapular and humeral shields, respec-
tively. Hysteronotal setae d2, e2 present. Setae ¢2
short, narrowly lanceolate or spiculiform. Setae ¢3
filiform. Hysteronotal shield with a pair of dark
sclerotized rings at level of trochanters III. Setae
sR of trochanters 11 spiculiform.

Male. Hysteronotal shield split into prohyster-
onotal and lobar parts, with a pair of narrow
bridges connecting these parts. Opisthosoma
strongly attenuate posteriorly, opisthosomal lobes
fused along midline forming heavily sclerotized
median septum, only distal parts of lobes separated
by narrow or medium-sized terminal cleft extend-
ing to or beyond level of setae /#2. Epimerites [Va
present or absent; if present, not extending to
genital apparatus, fused with adanal apodemes.
Paragenital apodemes present. Translobar apodeme
absent. Terminal lamellae semicircular with
rounded denticles.

Female. External copulatory tube absent,
copulatory opening situated submarginally. Head
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of spermatheca with a wreath of numerous tentacle-
like processes (Fig. 4J). Proximal part of primary
spermaduct gradually enlarged toward head of
spermatheca. Setae f2 present.

Hosts. Cisticolidae.

Remark. The group includes 4 species (San-
tana 1976; Mironov and Kopij, 2000): T. nuttalli
Mironov and Kopij, 2000, T. priniae Mironov and
Kopij, 2000, T. guattuordecimdentata Gaud, 1957
and 7. tenuipilata Gaud, 1952.

Group viduae

Both sexes. Prodorsal and hysteronotal shields
free from scapular and humeral shields, respec-
tively. Hysteronotal setae d2, e2 present. Setae c2
long, spiculiform, often with filiform apex. Setae
c3 narrowly lanceolate. Lateral margins of hyster-
onotal shield at level of trochanters I1I with poorly
distinct bow-shaped patches or without them. Setae
sR of trochanters III narrowly lanceolate.

Male. Hysteronotal shields entire, with small
lateral incisions at level of setae e¢2. Opisthosoma
strongly attenuate posteriorly, opisthosomal lobes
fused along midline forming heavily sclerotized
median septum, only distal ends of lobes separated
by narrow terminal cleft not extending beyond
level setae 4#2. Epimerites [Va small or absent.
Paragenital apodemes absent. Translobar apodeme
present. Terminal lamellae roughly semicircular,
with numerous rounded denticles.

Female. External copulatory tube minute, situ-
ated submarginally, in small pocket. Head of sper-
matheca without distinct collar (Fig. 4K). Primary
spermaduct without enlargement. Setae /2 absent.

Hosts. Estrildidae, Ploceidae, Pycnonotidae,
and Viduidae.

Remark. The group includes 4 species (Miro-
nov and Kopij 2000): 7 angolensis Mironov and
Kopij, 2000, T° baupi Gaud, 1953, T. ocellata Gaud
and Mouchet, 1958 and 7. viduae Gaud and Mou-
chet, 1958.

Group picumni

Both sexes. Prodorsal shield fused with ante-
rior ends of scapular shield, hysteronotal shield
fused with anterior ends of humeral shields. Hys-
teronotal setae d2, e2 present or absent. Setae ¢2
long, spiculiform. Setae ¢3 narrowly lanceolate.
Lateral margins of hysteronotal shield without
noticeable dark patch at level of trochanters III.
Setae sR of trochanters IlI filiform.

Male. Hysteronotal shield with short lateral
incisions and transverse fold delimiting prohyster-
onotal and lobar parts of this shield. Opisthosoma
strongly attenuate posteriorly, opisthosomal lobes
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fused along midline forming heavily sclerotized
median septum, only distal ends of lobes separated
by narrow terminal cleft not extending beyond
level of setae /#2. Epimerites IVa long, with ante-
rior ends extending or not extending to genital
apparatus. Paragenital apodemes absent. Translobar
apodeme present. Terminal lamellae ovate and at-
tenuate apically, with smooth margin.

Female. External copulatory tube present or
absent. Head of spermatheca with smooth collar,
shaped as peak-like extension (Fig. 4L). Primary
spermaduct without enlargement. Setae /2 absent.

Hosts. Picidae.

Remark. The group includes 2 species (Her-
nandes 2014; Mironov and Bermudez 2017):
T hernandesi Mironov and Bermudez, 2017 and
T" picumni Hernandes, 2014.

The checklist
of Trouessartia species

The updated checklist (Table 1), including
147 valid names of Trouessartia species, provides
previously established synonyms, type hosts and
geographic distribution for the corresponding type
hosts. Type host names are given according to the
recent list of the birds of the world (Gill ez al. 2022).
Mites belonging to particular species groups diag-
nosed above are indicated by abbreviations in a
separate column. The column “Reference” includes
only those containing most suitable descriptions,
important notes on taxonomy and major data on
host associations and distribution. Exhaustive sy-
nonymy and references to all species described
before the mid-1970s are given in the revision of
the genus by Santana (1976). Below are comments
on the synonymy and host associations of some
Trouessartia species.

1. Trouessartia appendiculata (Berlese, 1886).
Although the type host of this species is the sand
martin Riparia riparia (Linnaeus), this original
record was likely a case of contamination. This
mite is common on swallows of the genus Hirundo
Linnaeus and has a cosmopolitan distribution ow-
ing to its association with the barn swallow Hirun-
do rustica Linnaeus (Santana 1976; Gaud and
Atyeo 1986; Mironov and Galloway 2019).

Santana (1976), following the opinion of
Oudemans (1937), included Dermaleichus furca-
tus Koch, 1841 from the domestic mouse in the
list of synonyms of 7. appendiculata. Although
the name “furcatus” is older, Santana did not make
any remark that this synonym is questionable. This
synonymy is apparently wrong because the mite,
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pictured by Koch (1841: Heft 33, No. 6), can be
unmistakably recognized as a female of a procto-
phyllodid mite. In particular, the opisthosomal
lobes are short and provided with long tentacle-
like extensions (i.e., terminal appendages of
proctophyllodids), and they bear only one pair of
macrosetae (42) situated on the lateral margins.
While females of the genus Trouessartia have long
lobes with short and acute hyaline apical pro-
cesses and two pairs of macrosetae (42, £3). There-
fore, herein, Dermaleichus furcatus Koch, 1841
is excluded from the synonyms of 7. appendicu-
lata.

Cooreman (1953) reported 7. appendiculata
from “Hirundo mayeni Cabanis” [presently Tachy-
cineta leucopyga (Mayen)] in Terra de Fuego,
Argentina. This report is an obvious misidentifica-
tion. The drawing of female given by Cooreman
(1953: Fig. 4), in particular, the length of the ex-
ternal copulatory tube, allows to conclude that this
mite is 7. bochkovi Mironov and Galloway, 2019,
occurring on swallows of the genus Tachycineta.

2. Trouessartia piscicauda Gaud, 1957. Al-
though the type host of this species is Hirundo
rustica, the original record (Gaud 1957) was obvi-
ously a case of contamination. This species has
never been recollected from H. rustica and is actu-
ally associated with the sand martin, Riparia ri-
paria, as was shown by subsequent studies (San-
tana 1976; Gaud and Atyeo 1986; Mironov and
Galloway 2019).

3. Trouessartia trouessarti Oudemans, 1904,
This species was originally described from an un-
identified species of bats (Chiroptera) on Mariana
Islands (Oudemans 1904). Santana (1976) found
that this mite actually lives on the great reed warbler
Acrocephalus arundinaceus (Linnaeus). Taking in
attention that 4. arundinaceus nests in Europe and
Western Asia and winters in Africa, it is most prob-
able that the specimens collected by Oudemans
(1904) actually originated from closely related reed
warblers, A. stentoreus (Hemprich and Ehrenberg)
or A. orientalis (Temminck and Schlegel), distrib-
uted in the Central Asian and Oriental regions,
respectively.

4. Three species of the genus, T cactorum
Berla, 1960, T. chionidis Trouessart, 1914 and 7. fu-
licae Berla, 1962, were each recorded once from
hosts belonging to the orders Psittaciformes, Cha-
radrtiiformes and Gruiformes, respectively, and
have never been recollected. These host associa-
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tions need checking, since the above records quite
probably represent cases of contamination.
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