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Abstract

Due to the higher resolution, confocal microscopy (CLSM) can be applied to refine the origin of tiny structures of the
autofluorescent exoskeletons of microarthropods (mites in particular) which are hard to visualize using traditional differ-
ential interference contract light microscopy (DIC LM) and phase contrast light microscopy (PC LM). Three-dimensional
(3D) reconstructions of the prodorsal shield topography of eriophyoid mites using Neoprothrix hibiscus Reis and Navia
as a model, suggest that the structures originally treated as paired setae vi are two internal rod-like apodemes. Based on
this, the genus Neoprothrix is excluded from the subfamily Prothricinae Amrine and transferred to the subfamily Sierra-
phytoptinae Keifer. Observations on partially cleared specimens of N. hibiscus showed that remnants of the central ner-
vous system, paired glands and developing oocytes can be visualized using DIC LM and CLSM methods. New high
quality microscope images are provided of recently described “flower-shaped” structures and two main components of
yolk inclusions of the mature eggs inside the oviduct.
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Introduction

Prodorsal shield chaetom, shape of gnathosoma and anatomy of internal genitalia are the three key morphological
characters used in the systematics of eriophyoid mites at the family level (Amrine ef a/. 2003). The prodorsal shield
of contemporary eriophyoids bear from zero to five setae. A five-setous prodorsal shield is considered to be
ancestral (Schevchenko er al. 1991). Among extant eriophyoids, only two early-derivative, conifer-associated
eriophyoid genera, namely Pentasetacus Schliesske, 1985 and Loboquintus Chetverikov et Petanovié, 2013,
possess five prodorsal shield setae: they have paired sc, paired ve and a single vi (Chetverikov et al. 2013, 2014a).
Some scientists have hypothesized that the basal ancestor of eriophyoids might have had six setae on the prodorsal
shield and paired seta vi (Farkas 1965; Amrine et al. 2003). Six-setous eriophyoids have never been found, but
mites with four setae (presumably paired ve and vi) on their anterior prodorsal shield margin have been described.
They belong to the subfamily Prothricinae Amrine, 1996. Until 2014, this subfamily had comprised only one
species, Prothrix aboula Keifer, 1965, described from an unidentified plant from the Philippine Islands. This is a
tiny, differentially annulated, notably flattened and presumably vagrant mite “...apparently with short-stalked
recurved spermathecae” (Keifer 1965, p.2). The homology of its two pairs of prodorsal shield setae has been
uncertain: some authors treat them as paired ve and paired vi (Amrine et al. 2003, p. 9), whereas others consider
them to be paired ve and anteriorly placed paired sc (Keifer 1965, p.2; Chetverikov et al. 2013, p.2, footnote 1).
Shevchenko et al. (1991) argued that gradual reduction of the number of prodorsal shield setae had occurred during
the evolution of eriophyoid mites. Reexamination of P. aboula using various microscopic tools and DNA based
methods would potentially provide new important data for the phylogenetic analysis of Eriophyoidea, including
testing the hypotheses on the evolution of the prodorsal chaectom as mentioned above. Unfortunately, samples of P,
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lacking detailed line drawings and high-quality LM microphotographs. It is likely that the descriptions are based
mainly on the six poor quality SEM images of deformed mites that were published by Huang (1992: Figs. 29-34,
pp- 238 & 239). Only some diagnostic characters such as the pattern on the prodorsal shield, appearance of setae ve
and ¢/, ventral opisthosomal setae and shape of the opisthosmal annuli are visible on the images. The two knobbed
tarsal I solenidia were mistakenly mentioned in the diagnosis of genus Neopropilus (Huang 1992, p. 228: .. .tarsus
I with 2 knobbed solenidia and tarsus I with 1...”) but in fact are probably tarsal solenidion @ I and tibia
solenidion ¢ I.

Distribution. To date, Neoprothrix hibiscus has only been recorded from Brazil (Reis ef al. 2014). However,
the distribution of this species is likely to be more widespread since it had once been intercepted at the quarantine
border in Sydney, Australia (coll. G. Goodyer) on Hibsicus cuttings which had allegedly been illegally smuggled
into the country from Hawaii (via New Zealand) in January 1998. At the time, the only two specimens (one female
and one male on a single microscope slide) were incorporated into the reference collection of the Agricultural
Scientific Collections Unit, Orange NSW, Australia, where they remained in the “obscure” category for 16 years
after tentatively being placed in the genus Neopropilus. Following the recent description of Neoprothrix hibiscus
by Reis and Navia 2014 (see Reis ef al. 2014), the intercepted specimens have since been identified as the same
species but their true country of origin remains inconclusive (D. Knihinicki pers. comm. 24 October 2014).
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