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RESUMO

A familia Tenuipalpidae (Acari: Prostigmata) possui mais de 1.100 espécies
incluidas em 40 géneros. Tenuipalpus Donnadieu € o maior género desta
familia com mais de 300 espécies descritas. Colopalpus Pritchard & Baker é
um pequeno género de Tenuipalpidae com cinco espécies conhecidas, e que
até recentemente era considerado um sinénimo junior de Tenuipalpus. Nesse
estudo sdo apresentadas contribuicdes sobre o conhecimento da taxonomia e
a sistematica desses dois géneros. Os quatro primeiros capitulos apresentam a
descricdo de seis novas espécies de Tenuipalpus. O quarto capitulo também
inclui a re-descricdo de T. heveae Baker. O quinto capitulo apresenta a
revalidacdo do género Colopalpus, com a re-descricdo da espécie tipo, C.
matthyssei Pritchard & Baker, e transferéncia de quatro espécies de
Tenuipalpus para Colopalpus. O sexto capitulo apresenta a definicdo e
Tenuipalpus sensu stricto, com a re-descricdo da espécie tipo, T. caudatus
(Dugés) (=T. palmatus Donnadieu), e a descricdo de uma nova espécie. O
ultimo capitulo apresenta uma analise filogenética incluindo espécies dos
géneros Tenuipalpus (grupos sensu stricto e sensu lato) e Colopalpus. Os
resultados aqui apresentados contribuem para o conhecimento desses dois

géneros, e também de toda a familia Tenuipalpidae.

Palavras-chave: Prostigmata. Taxonomia. Sisteméatica. Desenvolvimento da

guetotaxia. Low-temperature scanning electron microscopy.



ABSTRACT

The family Tenuipalpidae (Acari: Prostigmata) is comprised of more than 1,100
species belonging to 40 genera. Tenuipalpus Donnadieu is the largest genus of
Tenuipalpidae, with over than 300 described species. Colopalpus Pritchard and
Baker is a small genus of Tenuipalpidae, with five species known, and until
recently it was considered a junior synonymy of Tenuipalpus. There are
advances presented here about the knowledge of the taxonomy and systematic
of these two genera. The first four chapters present the description of six new
species of Tenuipalpus. The chapter four also presents the redescription of T.
heveae Baker. The chapter five presents the reinstatement of the genus
Colopalpus, with the redescription of the type species, C. matthyssei Pritchard
and Baker, and the transference of four species from Tenuipalpus to
Colopalpus. The chapter six presents the definition of Tenuipalpus sensu
stricto, with the redescription of the type species, T. caudatus (Duges) (=T.
palmatus Donnadieu), and the description of a new species. The last chapter
presents a phylogenetic analysis including species of the genera Tenuipalpus
(sensu stricto and sensu lato groups) and Colopalpus. The results presented
here increase the knowledge about these two genera and all family
Tenuipalpidae.

Keywords: Prostigmata. Taxonomy. Systematic. Development of chaetotaxy.

Low-temperature scanning electron microscopy.
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Figure 1. Hypothesis of phylogeny for the genera Tenuipalpus Donnadieu
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Figure 2. Outgroup: A. Ultratenuipalpus avarua Xu, Fan and Zhang (after Xu et
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Introduction

The flat mites (Acari: Tenuipalpidae) are included in the superfamily
Tetranychoidea, and within this superfamily are characterized mainly by
suppression of the palptibial thumb-claw complex (Walter et al. 2009). It
includes over 1,100 species belonging to 40 genera (Mesa et al. 2009;
Beard et al. 2014; Castro et al. 2015a — chapter 5). All species of this
family are phytophagous, some of which, as Brevipalpus phoenicis
(Geijskes) and Raoiella indica Hirst, are considered pests of different
crops worldwide (Moraes and Flechtmann 2008; Gondim Jr et al. 2012). In
Brazil, Tenuipalpus heveae Baker is considered a pest mite in plantations
of rubber trees in differents regions of the country (Hernandes and Feres
2006; Daud and Feres 2007).

Tenuipalpus Donnadieu is the largest genus of Tenuipalpidae, with
over than 300 species described (Mesa et al. 2009; Ueckermann and
Ripka 2015; Castro et al. 2015b — chapter 2). For a long time this genus
was characterized only by the presence of a prodorsum wider than
opisthosoma. Because of that, species morphologically dissimilar were
included in Tenuipalpus. Mitrofanov (1973) proposed the division of
Tenuipalpus into seven genera based mainly in the shape and presence of
the dorsal setae. Meyer (1979) did not consider the characteristics used by
Mitrofanov important enough to separate genera, and she proposed a
division of Tenuipalpus in groups and subgroups of species based in
characteristics similar of those used by Mitrofanov (1973). Despite some
later modifications, this proposal was followed by Baker and Tuttle (1987)
and Meyer (1993).

Recently, Castro et al. (2016a — chapter 6) proposed the division of
Tenuipalpus into two groups: Tenuipalpus sensu stricto and sensu lato.
These authors indicated the presence of a pair of lateral body projections
associated with setae c¢3 as a synapomorphy for the group sensu stricto.
This division can be considered as a first step to improve the systematic of
Tenuipalpus and to allow the comparison of possible new species with

those morphologically similar. The sensu stricto group includes the type
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species of the genus, T. caudatus (Dugeés) (=T. palmatus Donnadieu), and
other 39 species (Castro et al. 2016a; 2016b — chapter 3).

Pritchard and Baker (1958) erected the genus Colopalpus to
accommodate the new species C. matthyssei, described from The
Philippines. These authors mentioned that Colopalpus shares
characteristics with the genera Tenuipalpus and Brevipalpus. Meyer
(1979), in her major revision of Tenuipalpidae, considered Colopalpus as a
synonym junior of Tenuipalpus. Recently, Castro et al. (2015 — chapter 5)
reinstated the genus Colopalpus based in the study and redescription of
the type species. These authors used characteristics of females and males
(e.g. shape of the body and position of leg setae), to distinguish
Colopalpus from Tenuipalpus and Brevipalpus.

According to Seeman and Beard (2011), the establishment of
ontogenetic patterns in the development of leg setae may be useful in the
definition of more robust groups in Tenuipalpidae. Herein, the ontogenetic
development of leg setae is presented and discussed for some species of
Tenuipalpus, and when possible, are performed comparisons with related
taxa (Castro et al. 2015b; Castro et al. 2016b). Furthermore, micrographs
of morphological characters were taken using low-temperature scanning
electron microscopy (LT-SEM), and are presented in different chapters of
this study. These images contribute to a better understanding of the
morphology, biology and ecology of these groups of flat mites.

In this study, are presented advances about the taxonomic and
systematic knowledge of the genera Tenuipalpus and Colopalpus, and
also about the family Tenuipalpidae. The first four chapters show the
description of six new species of Tenuipalpus from Brazil, and also the
redescription of Tenuipalpus heveae Baker. The chapter five presents the
reinstatement of the genus Colopalpus, with the redescritption of the type
species of this genus. The chapter six presents the definition of
Tenuipalpus sensu stricto, with the redescription of type species, and

description of a new species from Costa Rica. Finally, the last chapter
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presents a phylogenetic analysis including species of Tenuipalpus (sensu
stricto and sensu lato groups) and Colopalpus.
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Conclusion

A considered advance about the taxonomic and systematic
knowledge of the genera Tenuipalpus and Colopalpus was presented in
this study. These results contribute for a more natural classification of this
Tenuipalpidae group. Furthermore, the advances presented here also will
allow the better comparison of potential new species with previously
known taxa, and this decreasing the chance of creating synonyms.

The results supported the division of the genus Tenuipalpus into two
groups: T. sensu stricto, which is well supported by presence of a pair of
lateral projections associated with setae c3, considered a synapomorphy
for this group; and a largest group, T. sensu lato, which comprises more
than 250 known species, and still includes several morphologically
dissimilar species. The identification of novel morphological characters will
be useful for establishing a more natural classification for this last group.

The results also indicate that Colopalpus is a valid genus of
Tenuipalpidae, and that characteristics present in females and males are
important for the diagnosis of the species. Furthermore, it might be
necessary the transference of species included in Tenuipalpus sensu lato
group to Colopalpus. In this case, the study of type specimens is highly
recommended, due to descriptions and illustrations with insufficient details
(e.g. positions of leg setae).

Finally, studies about the ontogenetic development of leg setae in
Tenuipalpidae are recent and limited just a few species. The knowledge of
this characteristic for more taxa will allow a better understanding about
possible ontogenetic patterns in the development of leg setae within of
Tenuipalpidae. The identification of patterns of the development of leg
setae may be useful in the separation of more robust groups in

Tenuipalpidae (e.g. including these data in the phylogenetic analysis).
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