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Ameroseius Berlese is the most numerous genus of family Ameroseiidae Evans (in
Hughes 1961). Species of this genus have been reported from many regions around
the world. A few species of this genus are known from Brazil. Ameroseius mineiro
Narita, Bernardi and Moraes, sp. nov. is described based on the morphology of
adult females and males collected from guano in caves of Minas Gerais State,
Brazil. This is the second Ameroseius species described from Brazil. The holotypes
of Ameroseius plumosus (Oudemans) and Ameroseius plumigera (Oudemans) were
examined, given their close similarity with the species described in this paper, and
they are here redescribed. A key is provided to separate these and other most simi-
lar species.

http://www.zoobank.org/urn:lsid:zoobank.org:pub:17A7D831-EC49-4D65-B06B-
5E13EF52C696

Keywords: cave; morphology; neotropics; taxonomy

Introduction

Halliday (1997) considered Ameroseiidae Evans to consist of eight genera, without
including a genus that had been described by Bai et al. (1995). Ameroseius Berlese is
the most numerous among the genera included in this family, comprising about 98 of
a total of about 154 species for the family. Except for Antarctica, species of this genus
have been reported from all continents.

There are few reports of Ameroseius in Brazil. Ameroseius dendrovagans
Flechtmann and Flechtmann, 1985 was described from a bark beetle collected in
Minas Gerais State; this is the only species of this genus described from that country.
Sousa et al. (2005) reported Ameroseius plumigera (Oudemans) from stored food in
Pernambuco State, whereas other undetermined species of this genus were reported
from other habitats by Ferreira and Martins (1999); Ferreira et al. (2000); Bernardi
et al. (2009) and Mineiro et al. (2009).

*Corresponding author. Email: jpnarita@gmail.com

© 2013 Taylor & Francis
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2312 J.P.Z. Narita et al.

Specimens reported as Ameroseius plumosus (Oudemans) and Ameroseius
plumigera have been reported from many countries around the world, from poultry
litter, stored food and on mould developing indoors (Hughes 1961; Rack 1963, 1971;
Brady 1970). Of particular interest to the present work, A. plumosus was originally
described from bats, and was reported on bat guano in caves of Australia (Bellati et al.
2003).

The objective of this work is to present a description of a new species of
Ameroseius, redescriptions of A. plumosus and A. plumigera based on the holotypes,
and a key to separate the species most similar to the species here described.

Material and methods

Samples of bat guano from two caves located in Minas Gerais State, Brazil were
collected to look for associated arthropods, in accordance with biological licences
IBAMA-02015.02006.212003-55 and ICMbio/Sisbio-2656.1. The samples were taken
to a laboratory where the arthropods were extracted using a Berlese–Tullgren fun-
nel. The mites were mounted in Hoyer’s medium for the identification, which was
done with a phase contrast microscope and a differential interference contrast micro-
scope. For comparison with the collected mites, the holotypes of A. plumosus and
A. plumigera were loaned and also examined.

In the following descriptions, idiosomal setal notation is based on that of Lindquist
and Evans (1965). For each structure, the measurements are given in micrometres.
In the description of the new species, the average measurement of each structure
is given for the specimens examined, followed in each case (in parentheses) by the
corresponding ranges (if the measurements varied).

Results and discussion

Ameroseius Berlese

Ameroseius Berlese, 1904: 258.
Type species: Seius echinatus Koch, 1839.
Kleemannia Oudemans, 1930: 135, synonymy by Westerboer and Bernhard (1963): 479.
Type species: Zercon pavidus Koch, 1839.
Primoseius Womersley, 1956: 116, synonymy by Hughes (1961): 246.
Type species: Zercoseius macauleyi Hughes, 1948.

Diagnosis of genus

Palp apotele and corniculi two- or three-tined. Dorsal shield reticulate or ornamented
with pit-like depressions; usually with 28 to 29 pairs of setae, rarely fewer than 28 pairs.
Seta j1 usually leaf-shaped; other dorsal shield setae usually leaf-shaped and serrated,
occasionally stout, setiform, smooth or pilose Sternal shield usually with two pairs of
setae, rarely with three pairs. Opisthogaster with five or six pairs of setae in addition
to circumanal setae, rarely with four pairs, of which at most two pairs on ventrianal
shield. All legs with pulvilli and claws.
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Journal of Natural History 2313

Ameroseius mineiro Narita, Bernardi and Moraes sp. nov.
(Figures 1–2)

Diagnosis of adults

Palp apotele and corniculus three-tined. Dorsal shield with 28 pairs of setae, all leaf-
shaped and serrate. Distance between the bases of setae J4 about 1.3 times as long as
distance between J4 and Z4 of each side. Many dorsal setae reach the bases of the
subsequent setae of each series. Seta st3 on a platelet, opisthogaster with six pairs of
setae, two of which on the ventrianal shield (in addition to circumanal setae). Seta Jv5
about five times as long as mid-width and about 0.7 times as long as distance between
its base and the base of the postanal seta. Genu of leg III and tibia of leg IV with
10 setae each.

Adult female (Figure 1A–H) (three specimens measured)

Gnathosoma (Figure 1A–C). Fixed cheliceral digit 21 long, with four relatively large
teeth near the base of the digit; movable cheliceral digit 19 long, with two small
teeth near the apex. Antiaxial and dorsal lyrifissures distinct. Epistome with an
elongate, acute and smooth central projection. Palp apotele and corniculus three-
tined. Deutosternum narrow; transverse rows of denticles not discernible. Lengths of
hypostomal setae: h1 22–23; h2 19 (18–20); h3 17–18; sc 22–23.

Dorsal idiosoma (Figure 1D–F). Dorsal shield entire, totally reticulate; reticula formed
by simple lines; 373 (370–325) long and 230 wide at level of s6; apparently with two
pairs of pores (posteromediad of r4, anteromediad of S4) and six pairs of lyrifissures
(anterolaterad of j3, posteromediad of r4, anterolaterad of J2, laterad of J4, anterome-
diad of S4, posteromesad of S5). Lengths of dorsal setae: j1 22 (20–23); j2 34 (30–35);
j3 34; j4 35; j5 45 (43–47); j6 52; J2 58 (56–60); J4 57; z2 32 (30–33); z4 32 (30–33); z5
44 (43–45); Z1 32 (30–33); Z2 40; Z4 52; Z5 54; s1 31; s2 26 (24–28); s4 34 (32–36); s5
29; s6 35 (34–36); S2 40; S3 44 (42–45); S4 47 (45–49); S5 46; r2 32; r3 30; r4 36; r5
27. Distance between the bases of setae J4 about 1.3 times as long as distance between
the bases of setae J4 and Z4 of each side. Many dorsal setae reach the bases of the
subsequent setae of each series. All setae leaf-shaped and serrate (Figure 1E, F); seta
j1 wider distally than other setae.

Ventral idiosoma (Figure 1G). Base of tritosternum six long and six wide, laciniae
fused along distal half of their total length (54 long). Sternal shield scantly reticu-
late over most of its extension, smooth posterocentrally; 59 (57–60) long at midline
and 68 (63–70) wide at widest level, bearing setae st1 and st2. Seta st3 on a platelet and
seta st4 on unsclerotized cuticle. Genital shield reticulate, bearing st5, 75 (70–80) wide
at widest level, sided posteriorly by a pair of lyrifissures. Ventrianal shield reticulate,
with reticula much wider than long anteriorly to the anal opening and roughly longer
than wide or as long as wide posteriorly, 109 (105–112) long at the midline and 126
(115–123) wide at the widest level, bearing Jv2 and Jv3, a pair of lyrifissure posterome-
diad of Jv5. Unsclerotized cuticle of opisthogaster with setae Jv1, Jv5, Zv1 and Zv2,
three pairs of lyrifissures (posterolaterad of Zv1, posterolaterad of Zv2, anterolaterad

D
ow

nl
oa

de
d 

by
 [

U
SP

 U
ni

ve
rs

ity
 o

f 
Sa

o 
Pa

ul
o]

 a
t 0

1:
59

 2
2 

O
ct

ob
er

 2
01

3 



2314 J.P.Z. Narita et al.

Figure 1. Ameroseius mineiro Narita, Bernardi and Moraes sp. nov., female. (A) Chelicera; (B)
epistome; (C) ventral view of gnathosoma; (D) dorsal view of idiosoma; (E) detail of seta j1; (F)
detail of seta j6; (G) ventral view of idiosoma; (H) genu, tibia and basitarsus IV.

of Jv5) and a pair of elongate metapodal platelets. Lengths of ventral setae: st1 24
(23–25); st2 23; st3 19 (18–20); st4 19 (17–20); st5 18 (17–19); Jv1 15; Jv2 15 (14–16);
Jv3 12; Jv5 44 (42–45); Zv1 12; Zv2 16 (15–17). Seta Jv5 about five times as long as
wide and about 0.7 times as long as the distance between its base and the base of the
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Journal of Natural History 2315

Figure 2. Ameroseius mineiro Narita, Bernardi and Moraes, sp. nov. male. (A) Chelicera and
spermatodactyl; (B) ventral view of idiosoma.

postanal seta. This seta and postanal seta leaf-shaped and serrate, other ventral setae
setiform and smooth. Endopodal shield fused to sternal shield except for a triangular
remnant platelet between coxae II and III. Exopodal shield distinguishable as a narrow
band with projections between coxae II and III and coxae III and IV.

Peritreme and peritremal shield. Peritreme reaching level between j2 and j3 (about level
of anterior margin of coxa I). Peritremal shield fused to exopodal shield behind stigma;
with a large pore at level between coxae II and III (gd3 of Athias-Henriot 1975; gp2 of
Lindquist and Moraza 2009).

Legs (Figure 1H). All legs with pulvilli and claws. Lengths of the legs: I – 290, II –
193 (190–195), III – 213 (210–215), IV – 280. Chaetotaxy of legs I–IV: coxae: 2, 2, 2,
1; trochanters: 6, 5, 5, 5; femora: 12 (2-3/1-2/2-2), 10 (2-2/2-2/1-1), 5 (1-2/0-1/0-1), 8
(1-2/1-3/0-1); genua: 12 (2-3/2-2/1-2), 11 (2-3/1-2/1-2), 10 (2-2/1-2/1-2), 9 (2-2/1-3/

0-1); tibiae: 12 (2-3/2-2/1-2), 10 (2-2/1-2/1-2), 9 (2-1/1-2/1-2), 10 (2-2/1-2/1-2); tarsi:
not counted, 17, 17, 17.
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2316 J.P.Z. Narita et al.

Adult male (Figure 2A, B) (one specimen measured)

Gnathosoma (Figure 2A). Fixed cheliceral digit 25 long, with four relatively large teeth
near the base of the digit (the most distal one distinctly smaller) and apparently a tiny
tooth near the apex; movable cheliceral digit 18 long, toothless, with the tip turning
abruptly upward at almost 90◦ in relation to the base of the digit and with a dis-
tal pointed projection. Epistome and apotele similar to adult female. Spermatodactyl
almost straight for most of its extension, slightly curved downward near the apex,
20 long. Lengths of hypostomal setae: h1 19; h2 18; h3 20; sc 22.

Dorsal idiosoma. Dorsal shield entire, ornamented as in adult female, 288 long and
188 wide at level of s6. Lengths of dorsal setae: j1 20, j2 23, j3 25, j4 25, j5 32, j6 35, J2
45, J4 45, z2 27, z4 29, z5 30, Z1 27, Z2 27, Z4 35, Z5 45, s1 25, s2 27, s4 30, s5 28, s6
28, S2 32, S3 32, S4 37, S5 40, r2 24, r3 25, r4 30, r5 22. Shape of dorsal setae similar
to female.

Ventral idiosoma (Figure 2B). Sternogenital shield ornamented with scanty simple
lines, 128 long at midline and 95 wide at the widest level, bearing setae st1–st5.
Ventrianal shield with reticulation similar to that of adult female, 112 long at mid-
line and 135 wide at widest level, bearing setae Jv1–Jv3 and Zv1. Lengths of ventral
setae: st1 11, st2 13, st3 15, st4 16, st5 15, Jv1 12, Jv2 10, Jv3 12, Jv5 35, Zv1 12. Shape
of ventral setae as in adult female. Endopodal shield totally fused to sternal shield.
Exopodal shield similar to adult female.

Peritreme and peritremal shield. Similar to female, but without a large pore at level
between coxae II and III.

Legs. All legs with pulvilli and claws. Chaetotaxy of legs similar to adult female.

Material examined

All specimens were collected from bat guano. Holotype female and three paratype
females from “Lapa do Mosquito” cave (18◦37′34′′ S, 44◦24′45.03′′ W), Curvelo,
Minas Gerais State, Brazil, collected by L.F.O. Bernardi, September 2004; one
paratype female and one paratype male from “Lapa Nova” cave (17◦59′57.68′′ S,
46◦53′25.16′′ W), Vazante, Minas Gerais State, collected by T.G. Pellegrini,
7 April 2009; one paratype female from “Lapa do Taquaril” cave (15◦24′56.4′′ S
46◦13′01.5′′ W), Arinos, Minas Gerais State, collected by L.F.O. Bernardi, September
2010; holotype and mentioned paratypes deposited at Departamento de Entomologia
e Acarologia, Escola Superior de Agricultura “Luiz de Queiroz”, Universidade de São
Paulo, Piracicaba, State of São Paulo, Brazil. One paratype female (acession number:
1903) and one paratype male (acession number: 1904) from “Lapa Nova” cave, col-
lected by T.G. Pellegrini, 7 April 2009, deposited at Coleção de Invertebrados, Setor de
Zoologia, Departamento de Biologia, Universidade Federal de Lavras, Lavras, Minas
Gerais.
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Etymology

The specific designation mineiro refers to “from Minas Gerais”, Brazilian State from
which the type specimens were collected.

Remarks

Evans (1963) reported the adult female of Ameroseiidae to have nine setae on tibia IV:
2-2/1-2/1-1. This is different from what was observed for this new species, and from
what had been reported in the original description of Ameroseius potchefstroomensis
(Kruger and Loots, 1980). Unfortunately, the original description of A. potchef-
stroomensis is not sufficiently detailed, and despite the effort of E. Ueckermann
(ARC-PPRI, South Africa) and P. Theron (Potchefstroom University, South Africa),
the type specimens could not be examined in this study.

The adult female of A. mineiro sp. nov. is similar to Ameroseius eumorphus
Bregetova 1977 and A. potchefstroomensis. However, adult females of these species
have dorsal setae only lightly serrate, the distance between the bases of their setae J4
is about as long as the distance between the bases of setae J4 and Z4 of each side,
while their Jv5 is at least eight times as long as wide and almost as long as the distance
between its base and the base of the postanal seta. In addition, female A. eumorphus
has sternal shield centrally smooth. Nothing was mentioned in the original description
of A. eumorphus in relation to leg chaetotaxy.

The female of the new species here described is also similar to that of A. plumosus.
However, although with larger idiosoma, most of the dorsal setae of the latter species
are shorter (few setae reaching the bases of the subsequent setae of each series) and
more lightly serrate; the distance between the bases of its J4 setae is much shorter than
the distance between the bases of its J4 and Z4 setae of each side; and its sternal shield
has an inverted “U”-shaped, anteromedial structure.

Ameroseius plumosus (Oudemans, 1902b)

Seiulus plumosus Oudemans, 1902b: 17.
Kleemannia plumosus, Oudemans (1930): 138.
Zercoseius macauleyi Hughes, 1948: 146, synonymy by Hughes (1961): 246.
Primoseius macauley, Womersley (1956): 116.
Kleemania [sic] plumosus, Hughes (1961): 246.
Ameroseius plumosus, Westerboer and Bernhard (1963): 491.
(Figure 3)

Diagnosis of adult

Palp apotele and corniculus three-tined. Dorsal shield with 28 pairs of setae, all leaf-
shaped and lightly serrate. Distance between the bases of setae J4 about 0.7 times as
long as distance between J4 and Z4 of each side. A few setae reach the bases of the
subsequent setae of each series. Sternal shield with an inverted “U”-shape, seemingly
sub-superficial anteromedian structure. Seta st3 on a platelet, opisthogaster with six
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2318 J.P.Z. Narita et al.

Figure 3. Ameroseius plumosus (Oudemans) female. (A) Dorsal view of idiosoma; (B) detail of
seta j1; (C) detail of seta j6; (D) ventral view of idiosoma.

D
ow

nl
oa

de
d 

by
 [

U
SP

 U
ni

ve
rs

ity
 o

f 
Sa

o 
Pa

ul
o]

 a
t 0

1:
59

 2
2 

O
ct

ob
er

 2
01

3 



Journal of Natural History 2319

pairs of setae, two of which on the ventrianal shield (in addition to circumanal setae).
Genu of leg III and tibia of leg IV with 10 setae each.

Adult female (Figure 3A–D)

Gnathosoma. Fixed cheliceral digit 23 long, with four relatively large teeth near the
base of the digit and apparently two tiny teeth near the apex; movable cheliceral
digit 15 long, teeth not discernible. Antiaxial and dorsal lyrifissures not distinct.
Epistome with an elongate, acute and smooth central projection. Palp apotele three-
tined. Deutosternum narrow, transverse rows of denticles not discernible. Corniculi
three-tined.

Dorsal idiosoma (Figure 3A–C). Dorsal shield entire, totally reticulate; reticula formed
by simple lines; 410 long and 260 wide at level of s6; apparently with four pairs of
lyrifissures (posteromediad of r5, posterior of J2, posteromediad of S3, mediad of S5).
Lengths of dorsal setae: j1 22; j2 25; j3 23; j4 24; j5 30; j6 32; J2 45; J4 47; z2 27; z4 30;
z5 30; Z1 32; Z2 32; Z4 46; Z5 50; s1 27; s2 35; s4 30; s5 32; s6 35; S2 35; S3 35; S4 35;
S5 45; r2 29; r3 24; r4 30; r5 23. Distance between the bases of setae J4 about 0.7 times
as long as distance between J4 and Z4 of each side. A few setae reach the bases of the
subsequent setae of each series. All setae leaf-shaped; most very lightly serrate, except
j1, distinctly serrate and wider distally than other setae.

Ventral idiosoma (Figure 3D). Base of tritosternum six long and six wide, laciniae fused
along distal half of their total length (49 long). Sternal shield reticulate over most of its
extension, smooth centrally; 82 long at midline and 105 wide at widest level, bearing
setae st1 and st2; with an inverted “U”-shaped, seemingly sub-superficial anterome-
dian structure. Seta st3 on a platelet and seta st4 on unsclerotized cuticle. Genital
shield with scanty striae, bearing st5, 80 wide at widest level, sided posteriorly by a
pair of lyrifissures. Ventrianal shield reticulate, with reticula much wider than long
anteriorly to the anal opening and roughly longer than wide or as long as wide poste-
riorly, 118 long at the midline and 155 wide at the widest level, bearing Jv2 and Jv3.
Unsclerotized cuticle of opisthogaster with setae Jv1, Jv5, Zv1 and Zv2, a pair of lyri-
fissures (anterior of Jv2) and a pair of elongate metapodal platelets. Lengths of ventral
setae: st1 23; st2 23; st3 17; st4 16; st5 15; Jv1 9; Jv2 15; Jv3 8, Jv5 50, Zv1 10, Zv2
13. Seta Jv5 and postanal seta leaf-shaped and serrate, other ventral setae setiform
and smooth. Endopodal shield fused to sternal shield except for a triangular remnant
platelet between coxae II and III. Exopodal shield distinguishable as a narrow band
with projections between coxae II and III and coxae III and IV.

Peritreme and peritremal shield. Peritreme reaching level of j2. Peritremal shield fused
to exopodal shield behind stigma; with a large pore at level between coxae II and III
(gd3 of Athias-Henriot 1975; gp2 of Lindquist and Moraza 2009).

Legs. All legs with pulvilli and claws. Lengths of the legs: I – 330, II – 270, III – 250,
IV – 310. Chaetotaxy of legs I–IV: coxae: 2, 2, 2, 1; trochanters: 6, 5, 5, 5; femora:
12, not discernible, 5, 6 (determination of chaetotaxy was not possible for any of the
femora, because of the unfavourable position of the legs in the holotype); genua: 12
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(2-3/2-2/1-2), 11 (2-3/1-2/1-2), 10 (2-2/1-2/1-2), 9 (2-2/1-3/0-1); tibiae: 12 (2-3/2-2/

1-2), 10 (2-2/1-2/1-2), 9 (2-1/1-2/1-2), 10 (2-2/1-2/1-2); tarsi: not counted, 17, 17, 17.

Material examined

Holotype female collected from Vespertilio dasycneme (Boie) (Chiroptera:
Vespertilionidae), in Sneek, the Netherlands, by A.C. Oudemans, July 1896, deposited
at The Netherlands Centre for Biodiversity Naturalis, Leiden, the Netherlands
(RMNH Acari P4303).

Remarks

Oudemans (1930) stated that in July 1896 he collected three mites with lanceolate- or
feather-like setae from Vespertilio dasycneme (Chiroptera: Vespertilionidae) at Sneek,
the Netherlands and that in November 1896 he collected another mite with feather-
like setae on Sciurus vulgaris (Rodentia: Sciuridae) at Arnhem, the Netherlands. These
findings were reported by Oudemans (1902a), when the mites were referred to as
Seiulus plumosus [nomen nudum]. In the same year, the mites were described under
the same name (Oudemans 1902b).

In the original description, Oudemans (1902b) referred to certain variations he
could observe between the specimens at hand in relation to the number of dorsal
shield setae, stating that he could observe a transversal row of setae on the dorsal
shield between legs III and IV; in most specimens the row was composed of eight
setae, whereas in a single specimen (most certainly the specimen examined in this
study) it was composed of only six setae (in his words “no. 3 and 6 being absent”).
He was most probably referring to setae j6, z6, s5 and r5 (according to the terminol-
ogy used in this paper) for the full complete specimens and to the absence of z6 in one
specimen.

According to Oudemans (1930), three different species were included under Seiulus
plumosus in its original description. He then referred that name to a female specimen
collected from V . dasycneme (examined in this study), that in the original descrip-
tion was mentioned as a female deutonymph [figs 18, 19 of plate 1, and fig. 20 of
plate 2 of Oudemans (1902b)]. The remaining specimens collected from V . dasycneme
[referred in the original description as protonymphs, figs 15–17 of plate 1 of Oudemans
(1902b)] were re-identified in the same publication as Kleemannia pavidus (Koch, 1839),
whereas the single specimen collected from S. vulgaris [referring to fig. 21 of plate 2 of
Oudemans (1902b)] was then described as Kleemannia plumea.

In the redescription of K. plumosus by Oudemans (1930), the author was ambigu-
ous in relation to the number of dorsal shield setae, stating first that there were 29 pairs,
and immediately afterward that there were 28 pairs. Our examination of the specimen
studied by Oudemans confirmed the presence of only 28 pairs.

Some morphological differences were observed between our examination of the
holotype of A. plumosus and redescriptions provided by different authors based on
specimens from other countries.

Hughes (1948) described and illustrated Zercoseius macauleyi, based on speci-
mens collected in the UK. Womersley (1956) illustrated a specimen from Australia
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identified as belonging to that same species, but placing it in Primoseius, a mono-
typic genus he then described. Hughes (1961) presented the same illustrations given
in the original description of the species, synonymizing Z. macauleyi under A. plumo-
sus, which she then placed in Kleemannia (mentioned as Kleemania). Halliday (1997)
provided a brief diagnosis of A. plumosus, taking into account specimens identified
as P. macauleyi by Womersley (1956) and other specimens also from Australia. The
following characteristics illustrated in those papers suggest Z. macauleyi to be dis-
tinct from A. plumosus: dorsal shield setae slightly curved and spear-shaped (except
j1), and setae j1–J2 reaching or almost reaching base of the respective closest setae
behind. There are some discrepancies in the literature in relation to other characteris-
tics. In the original description of Z. macauleyi and in the redescription of that species
by Womersley (1956), the fixed cheliceral digit is mentioned to have and is illustrated
as having four teeth (as observed in our examination of the holotype), differing from
Halliday (1997) who mentioned the species (referred to as A. plumosus) to have only
three teeth. In the original description of Z. macauleyii and in the redescription by
Hughes (1961) the corniculus is described as two-tined, whereas Womersley (1956)
describes it as three-tined. We suppose that Hughes (1948, 1961) could have over-
looked the third tine, located around the mid length of the corniculus. Also in the
original description of Z. macauleyi the sternal shield is mentioned as having a cen-
tral crescentic-shaped space with a crenulate edge, whereas Hughes (1961) mentioned
that some specimens she had available were as originally described, but others did not
have that pattern on the sternal shield, and Womersley (1956) made no reference to
that pattern, suggesting it to be absent in the specimens he examined. In addition,
the illustrations in Hughes (1948, 1961) show the presence of 28 pairs of dorsal shield
setae, although Hughes (1961) mentioned the presence of 29 pairs. Hence, Z. macauleyi
seems to be different from A. plumosus. However, to prevent mistakes, the holotype of
Z. macauleyi should be examined before a definitive conclusion.

Westerboer and Bernhard (1963) redescribed A. plumosus based on specimens
collected in Germany, indicating that their podosoma was ornamented with pit-like
depressions and that setae j1, j3, j4 and j6 reached the subsequent setae of their series.
These characteristics differ from our observation of the holotype, suggesting that this
species could also be different from A. plumosus.

Ameroseius plumigera (Oudemans, 1930)

Kleemannia plumigera Oudemans, 1930: 140.
Primoseius gracei Hughes, 1948: 149, synonymy by Hughes (1961): 244.
(Figure 4)

Diagnosis of adult

Dorsal shield with 29 pairs (seta z6 present) of setae, all leaf-shaped and serrate.
Most dorsal setae reaching the base of the subsequent seta. Setae J2 and J4 long,
100 and 123 long, respectively. Sternal shield longer than wide. Seta st3 on a platelet,
opisthogaster with six pairs of setae, two of which on the ventrianal shield. Nothing
can be said about leg chaetotaxy from the examination of the holotype, because the
legs are broken.
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2322 J.P.Z. Narita et al.

Figure 4. Ameroseius plumigera (Oudemans) female. (A) Dorsal view of idiosoma; (B) detail of
seta j1; (C) detail of seta j4; (D) ventral view of idiosoma.

Adult female (Figure 4A–D)

Gnathosoma. Fixed cheliceral digit 29 long, apparently with four relatively large teeth
near the base of the digit and apparently one tiny tooth near the apex; movable
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cheliceral digit 25 long, teeth not discernible. Antiaxial and dorsal lyrifissures not dis-
tinct. Epistome, palp apotele, deutosternum and corniculi not distinct, because the
gnathosoma is damaged.

Dorsal idiosoma (Figure 4A–C). Dorsal shield entire, totally reticulate; reticula formed
by simple lines; 450 long and 295 wide at level of s6; apparently with two pairs of pores
(posteromediad of r4, posterolaterad of S3) and seven pairs of lyrifissures (anterolat-
erad of j3, posteromediad of r4, laterad of j6, posteromediad of s6, posteromediad of
S3, laterad of j4, posteromediad of S4). Lengths of dorsal setae: j1 29; j2 41; j3 55;
j4 50; j5 broken; j6 broken; J2 100; J4 123; z2 45; z4 53; z5 53; z6 broken; Z1 65; Z2
broken; Z4 95; Z5 broken; s1 49; s2 60; s4 broken; s5 63; s6 55; S2 70; S3 70; S4 75;
S5 broken; r2 50; r3 50; r4 65; r5 55. Distance between the bases of setae J4 about
0.8 times as long as distance between J4 and Z4 of each side. All setae leaf-shaped and
serrate, j1 wider distally than other setae.

Ventral idiosoma (Figure 4D). Base of tritosternum 13 long and 9 wide, total length
was not possible to measure, because this structure is damaged. Sternal shield retic-
ulate; 90 long at midline and 69 wide at widest level, bearing setae st1 and st2. Seta
st3 on a platelet and seta st4 on unsclerotized cuticle. Genital shield reticulate, bear-
ing st5, 108 wide at widest level, sided posteriorly by a pair of lyrifissures. Ventrianal
shield reticulate, with reticula much wider than long anterior to the anal opening and
roughly longer than wide or as long as wide posteriorly, 130 long at the midline and
180 wide at the widest level, bearing Jv2 and Jv3, with a pair of lyrifissures posterome-
diad of Jv5. Unsclerotized cuticle of opisthogaster with setae Jv1, Jv5, Zv1 and Zv2,
two pairs of lyrifissures (anteromediad of Zv2, anterolaterad of Jv5) and a pair of elon-
gate metapodal platelets sided posteriorly by other two pairs of lyrifissures. Lengths of
ventral setae: st1 14; st2 broken; st3 8; st4 6; st5 25; Jv1 10; Jv2 10; Jv3 10; Jv5 bro-
ken; Zv1 10; Zv2 17. Unbroken ventral setae setiform and smooth. Endopodal shield
fused to sternal shield except for a triangular remnant platelet between coxae II and
III. Exopodal shield distinguishable as a narrow band with projections between coxae
II and III and coxae III and IV.

Peritreme and peritremal shield. Peritreme reaching level of j2. Peritremal shield fused
to exopodal shield behind stigma; with a large pore at level between coxae II and III
(gd3 of Athias-Henriot 1975; gp2 of Lindquist and Moraza 2009).

Legs. Broken in the examined specimen.

Material examined

Holotype female collected from seagrass, in Helder, the Netherlands, by Dr Redeke
misit [sic; sent by Dr Redeke], September 1910, deposited at The Netherlands Centre
for Biodiversity Naturalis, Leiden, the Netherlands (RMNH Acari P4301).

Remarks

In the original description of A. plumigera, Oudemans (1930) reported the cornicu-
lus to be three-tined, and the dorsal shield to bear 30 pairs of setae. The number of
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tines of the corniculus could not be determined in our examination of the holotype,
because the gnathosoma is damaged; however, the number of dorsal shield setae is
clearly 29 pairs rather than 30. Specimens from Germany redescribed by Rack (1963)
also had 29 pairs of dorsal shield setae; the author made no reference to the number
of tines of the corniculus. Hughes (1961) redescribed A. plumigera based on specimens
from the UK, reporting the corniculus to be two-tined and the dorsal shield to bear
28 pairs of setae (apparently missing one S seta). In the same publication, she syn-
onymized Zercoseius gracei Hughes, 1948 under A. plumigera. Hughes (1976) showed
the same illustrations as in her publication of 1961, but mentioned in the text the
presence of 29 pairs of setae on the dorsal shield. A re-examination of the specimens
studied by Hughes would be necessary to confirm the identity of the specimens that
she identified as A. plumigera and to confirm whether Z. gracei is really a synonym of
A. plumigera.

Key to species of the “plumosus” group based on adult females

In addition to the similarity of the new species to A. plumosus, A. potchefstroomensis
and A. eumorphus mentioned previously, the new species here described is also similar
to four other species that have corniculus bifurcate or trifurcate; dorsal shield reticulate
and without pit-like depressions; 26 or 28 pairs of dorsal shield setae, most of which
are lanceolate to leaf-shaped; and five or six pairs of opisthogastric setae, two pairs of
which are on ventrianal shield. All of these species are here referred to as the plumosus
species group.

The following key is provided to help their separation. It was constructed taking
into account our examination of the holotypes previously mentioned in this paper
and the original descriptions of the other species. Ameroseius lanceosetis Livshitz and
Mitrofanov (1975) was not included in the key because of the controversial informa-
tion concerning the number of dorsal shield setae in this species; while 28 pairs are
shown in the illustration, 29 pairs are mentioned in the text. It is assumed that a pair
of setae is missing in the illustration.

Key to separate the species of the plumosus species group

1. Dorsal shield setae with 26 pairs of setae; except for j1, dorsal shield setae
as well as Jv5 leaf-shaped and smooth; genital shield with an anteromedian
horseshoe-shaped structure; with five pairs of opisthogastric setae . . . . . . . . . . .
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A. dipankari Bhattacharyya, 2004, India

Dorsal shield with 28 pairs of setae; dorsal shield setae as well as Jv5 rang-
ing from lanceolate to leaf-shaped, smooth or serrate; genital shield with or
without an anteromedian horseshoe-shaped structure; with five or six pairs of
opisthogastric setae . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2

2. Dorsal shield setae smooth; with five pairs of opisthogastric setae (Jv1, Jv2,
Jv3, Jv5 and Zv1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
Dorsal shield setae very lightly serrate to distinctly serrate; with six pairs of
opisthogastric setae (Jv1, Jv2, Jv3, Jv5, Zv1 and Zv2) . . . . . . . . . . . . . . . . . . . . . 4

3. Seta z6 present and s6 absent; j1 with about triangular contour; metapodal
shield subtriangular . . . A. reticulatus (Kruger and Loots, 1980), South Africa
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Seta z6 absent and s6 present; j1 feather-shaped; metapodal shield bacilliform
. . . . . . . . . . . . . . . . . . . . . . . .A. wahabi (Ibrahim and Abdel-Samed, 1992), Egypt

4. Genital shield with an anteromedian horseshoe-shaped structure . . . . . . . . . . . .
. . . . . . . . . . . . . . . . . . . . . . . A. parplumosus (Nasr and Abou-Awad, 1987), Egypt
Genital shield without anteromedial horseshoe-shaped structure . . . . . . . . . . 5

5. Seta Jv5 at least eight times as long as wide and about as long as distance
between its base and that of of postanal seta . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6
Seta Jv5 at most five times as long as wide and at most 0.7 as long as distance
between its base and the base of postanal seta . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7

6. Sternal shield centrally smooth . . . . . . . A. eumorphus Bregetova, 1977, Russia
Sternal shield scantly reticulate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
. . . . . . . . . . . . . . A. potchefstroomensis (Kruger and Loots, 1980), South Africa

7. Distance between the bases of setae J4 about 0.7 times as long as distance
between J4 and Z4 of each side; among j-J series, j1 and j3 reaching the base
of subsequent seta; sternal shield with an inverted “U” shaped anteromedial
structure . . . . . . . . . . . . . . . . . . . . . A. plumosus (Oudemans, 1902b), Netherlands
Distance between the bases of setae J4 about 1.3 times as long as distance
between J4 and Z4 of each side; among j-J series, j1, j2, j3 and j4 reaching the
base of subsequent seta; sternal shield scantly reticulate . . . . . . . . . . . . . . . . . . . .
. . . . . . . . . . . . . . . . . . . . A. mineiro Narita, Bernardi and Moraes sp. nov., Brazil
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