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ABSTRACT

Atanaupodus bakeri n. gen., n. sp. is described from a postlarval specimen in
amber from Archingeay, France (Albian, Lower Cretaceous). This mite is placed
in the Tanaupodidae Thor, 1935 because of its general similarity to the extant
genus Tanaupodus Haller, 1882, but this assignment is provisional because
several important characters cannot be observed in the single available fossil.
Extant Tanaupodus species are associated with freshwater habitats in Europe,
which concord with the high frequency of aquatic taxa observed in Archingeay
amber. This is the first fossil record of Tanaupodidae and the oldest described
representative of the Parasitengona in amber. The use of the “Lassenia organ”
in phylogenetic analyses of Parasitengona is criticized because its presence is
symplesiomorphic within this group.
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RESUME

Un acarien de la famille Tanaupodidae (Arachnida, Acari, Parasitengona) du
Crétacé inférieur de France.

Atanaupodus bakeri n. gen., n. sp. est décrit & partir d’'un spécimen postlarvaire
dans 'ambre d’Archingeay, France (Albien, Crétacé inférieur). Cet Acarien est
classé parmi les Tanaupodidae Thor, 1935 du fait de sa ressemblance avec le genre
actuel Zanaupodus Haller, 1882 mais cette position est provisoire car plusieurs
caractéres importants ne sont pas visibles sur I'unique exemplaire. Des espéces
actuelles de Zanaupodus sont associées aux habitats d’eau douce en Europe, ce
qui s'accorde bien avec la fréquence élevée des taxons aquatiques dans 'ambre
d’Archingeay. Celui-ci est le premier fossile connu des Tanaupodidae et le plus
ancien représentant des Parasitengona a étre décrit de 'ambre. Lutilisation de
“lorgane Lassenia” dans des analyses phylogénétiques des Parasitengona est

espéce nouvelle.

INTRODUCTION

Although mites are one of the most abundant compo-
nents of amber faunas, they have been inadequately
studied due to practical difficulties in examining
such small inclusions. Those of Cretaceous ambers
are particularly poorly known, despite the obvious
interest of their greater age, and only 11 species of
Acari have been named to date: one Bdellidae Duges,
1834 and one Erythracidae Robineau-Desvoidy,
1828 (Prostigmata) from Canadian amber (Campa-
nian) (Ewing 1937; Vercammen-Grandjean 1973);
one Camisiidae Oudemans, 1900, one Plateremaei-
dae Tragardh, 1931 (Oribatida) and two Anystidae
Oudemans, 1936 (Prostigmata) from Siberian amber
(Caenomanian-Santonian) (Bulanova-Zachvatkina
1974; Krivolutsky & Rjabinin 1976; Zacharda &
Krivolutsky 1985); one species of the tick family
Ixodidae Duggs, 1834 (Ixodida) from New Jersey
amber (Turanian) (Klompen & Grimaldi 2001);
one TArchaeorchestidae Arillo & Subias, 2000 and
one Cepheidae Berlese, 1896 (Oribatida) from Alava
amber (Albian) (Arillo & Subias 2000, 2002); one
Cheyletidae Leach, 1815 (Prostigmata) and one
Ixodidae from Burmese amber (Albian) (Cockerell
1917; Poinar & Brown 2003). Non-amber fossils
of mites are very rare from this period, but Dunlop
(2007) has recently described an erythracoid from
the Lower Cretaceous (Aptian) Crato Formation
of Brazil. Summaries of the literature on Acari
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critiquée car sa présence est symplésiomorphe au sein de ce groupe.

from other geological periods are given by Bernini
(1991), Witaliriski (2000) and Dunlop (2007).
The earliest confirmed reports of mites in the fossil
record are from the Lower Devonian (Hirst 1923;
Norton ez al. 1988; Kethley et al. 1989); Bernini
et al. (2002) have described an oribatid mite from
the Lower Ordovician of Sweden, but the assign-
ment of this fossil to the derived group Brachy-
pilina has raised questions concerning its true age
(Lindquist 2002).

'The fossil mite described here was found in amber
from Archingeay-Les Nouillers (Charente-Maritime,
France), which has been dated as being as uppermost
Albian (Lower Cretaceous; ¢. 100 Ma) (Néraudeau
et al. 2002; Perrichot 2004). The botanical source
of the amber has been identified as conifers of the
genus Agathoxylon Hartig, 1848 (Araucariaceac)
(Néraudeau ez a/. 2002), although Perrichot (2005)
suggests that part of the amber might be derived
from Cheirolepidiaceae. A notable feature of this
amber is the relatively high frequency of ground-litter
inclusions and aquatic or hygrophilous arthropod
groups. The mite is here identified as a member of the
Tanaupodidae Thor, 1935, which are relatively basal
Parasitengona (Welbourn 1991; Séller ez al. 2001;
Wohltmann 2001, 2006). Tanaupodidae are often
associated with freshwater habitats (Wohltmann ez
al. 2007) and their larvae, when known, are parasitic
on Diptera, Homoptera and Collembola (Newell
1957; Zhang 1998a, b; Baquero ez al. 2003).
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Fic. 1. — Atanaupodus bakeri n. sp., holotype: A, lateral view; B, detail of integument above level of coxa IV, arrows indicate positions

of setae. Body length 730 pm.

MATERIAL AND METHODS

The sample (ARC 115) in which the mite was found
was a “litter-bearing” piece of amber that contained
77 other arthropods, a partial feather and plant
fragments of Araucariaceae (Perrichot 2004, 2005).
The mite was prepared as a small shard mounted in
epoxy resin between two cover-slips. Observations
and drawings were made using a Leitz Laborlux S
microscope, equipped with a drawing tube. Photo-
graphs were taken using a Nikon Coolpix 995
digital camera mounted on the same microscope.
Measurements were taken with an ocular micro-
meter and are given in micrometres (pm).

SYSTEMATICS
Family TANAUPODIDAE Thor, 1935
Atanaupodus n. gen.

‘TYPE SPECIES. — Atanaupodus bakeri n. sp.

ETYMOLOGY. — The generic name is formed by add-
ing the prefix - (not) to Tanaupodus, which itself was
presumably derived from the Greek tavaos (elongate)
and movg, modog (foot); gender masculine.

DIAGNOSIS (POSTLARVAL STAGE). — Tanaupodidae of
typical facies (Figs 1A; 2A), with idiosomal setae set on
platelets, integument strongly papillate. Naso apparently
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well developed. Two pairs of sessile eyes. Form of crista
metopica unknown; probably with one pair of prodorsal
trichobothria. Legs robust, all segments smooth; femora
divided; setae simple; leg claws strong and simple; tarsus I
only moderately enlarged.

REMARKS

The papillate sculpturing of the integument and
the platelets at the setal bases are similar to those
seen in the extant genus Zanaupodus Haller, 1882.
However, the new genus differs in having the sur-
faces of the legs smooth (reticulate in Zanaupodus)
and all leg setae simple (at least some plumose setae
present in Tanaupodus).

Atanaupodus bakeri n. sp.
(Figs 1; 2)

HOLOTYPE. — Active postlarval stage (probably a deuto-
nymph), preserved in a very turbid fragment of amber
(ARC 115.8R) from Archingeay-Les Nouillers, Charente-
Maritime, France: Lower Cretaceous, uppermost Albian,
lithological subunit Al sensu Néraudeau & Moreau
(1989). Deposited in Palacoentomological collection
of the Muséum national d’Histoire naturelle, Paris.
Specimen only visible in lateral view and difficult to
study because of numerous small bubbles and debris in
the amber. Distal end of left leg IV and most parts of
the right legs lost.

ETYmMOLOGY. — This species is dedicated to the acaro-

logist Dr Richard (“Sandy”) A. Baker (Leeds University),
who was the first author’s Ph.D. supervisor.
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Fic. 2. — Atanaupodus bakeri n. sp., holotype: A, detail of hysterosomal papillae and seta, view perpendicular to surface; B, oblique
view of hysterosomal papillae; C, habitus, lateral view; D, left leg Ill, dorso-antiaxial view; E, left leg IV, dorso-antiaxial view (distal end
lost). Abbreviations: bo?, possible trichobothrium; F1, basifemur; F2, telofemur; G, genu; TB, tibia; TR, trochanter; TS, tarsus. Scale
bars: A, B, 10 pm; C, 200 pm; D, E, 100 pm.

DESCRIPTION arranged and inserted on platelets that are slightly

All setae simple and acuminate; those of idiosoma  larger and more strongly sclerotized (rims darker,
approximately 28 long, numerous, irregularly slightly orange in colour) than the surrounding

44 GEODIVERSITAS © 2009 31 (1)



papillae. Idiosoma 730 long, 350 deep; integument
with slightly crenulate papillae with a pentagonal
or hexagonal base (Figs 1B; 2A, B). Aspidosoma
apparently with a small, blunt, anteroventrally-
directed naso; two pairs of well-developed lateral
eyes, which are contiguous and sessile; crista metopica
not visible, but the probable presence of a pair of
trichobothria at the level of the eyes is inferred from
a string of bubbles (Fig. 2C: 60?). Legs (Fig. 2D, E)
robust; tarsus I moderately expanded; cuticle of all
segments smooth; all setae simple; legs I-1IT with a
pair of long, simple claws (end of leg IV missing).
Leg lengths (trochanter to tarsus): I 460, II 340,
I1I 330, IV unmeasurable.

DISCUSSION

The small size of the holotype of A. bakeri n. sp.
indicates that it probably belongs to the deuto-
nymphal stage; the length of the idiosoma in adults
of extant European Tanaupodidae is about 1000 pm
(Wohltmann ez al. 2007). Due to the lateral po-
sition of specimen, some characters, such as de-
tails of the gnathosoma, the structure of the crista
metopica, the genital and anal openings, and the
presence or absence of a pregenital tubercle can-
not be determined, but the general shape of the
body, the presence of a distinct protrusion of the
aspidosoma (naso), the form of the eyes and the
dorsal opisthosomal setae, and presence of asetose
papillae on the idiosomal surface make the family
affiliation of studied specimen very likely.
Unfortunately, the systematic position and com-
position of the Tanaupodidae are unclear at present,
which means that Amanaupodus n. gen. cannot
be used to assign minimal ages to other groups
within the Parasitengona. However, it is clear that
Parasitengona had undergone significant diversifi-
cation by the Early Cretaceous, because the family
Smarididae is known from Lebanese amber (Azar
2007) and a possible member of the Erythracidae
has been described from the Crato Formation of
Brazil (Dunlop 2007). Welbourn (1991) proposed
two synapomorphies for Tanaupodoidea (contain-
ing only the family Tanaupodidae): the presence of
a “Lassenia organ” and the presence of a pregenital
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tubercle. Wohltmann (2001) interpreted the “Lasse-
nia organ” as a possible homologue of the glandularia
of Hydrachnidia and suggested that Tanaupodidae
might be more closely related to Hydrachnidia than
to terrestrial Parasitengona. Despite this, he treated
the Tanaupodidae as a family of the Trombidioidea,
rendering the latter polyphyletic in terms of the
phylogeny he presented. The use of the “Lassenia
organ” to define clades within the Parasitengona is
problematic. According to Judson (1994), this or-
gan is homologous with gland dgs, which is present
in many other groups of Prostigmata, including
the outgroup (Anystidae) used in Wohltmann’s
(2001) analysis. This means that its presence would
be symplesiomorphic for Parasitengona and thus
irrelevant for determining phylogenetic relation-
ships within this group. A more detailed phylo-
genetic analysis of Parasitengona has been carried
out by Wohltmann (2006), whose results indicate
that Tanaupodidae are polyphyletic, with some
members being related to Erythracoidea/Calypto-
stomatoidea and others occupying basal positions
within Trombidioidea. However, the characters
responsible for these positions were not indicated
on the cladogram and the type genus (Zanaupodus)
was not included in the analysis, which means that
no conclusions can yet be drawn concerning the
composition of Tanaupodidae. It is clear that the
Tanaupodidae are in urgent need of revision, for
which it will be particularly important to identify
the larvae of Tanaupodus.
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