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ABSTRACT— The juveniles of the parthenogenetic speciesTectocepheus sarekereml T. velatuswere obtained in rearing
experiments and then analyzed morphologically. This is the rst description of T. sarekensigiveniles and a re-description
of T. velatusimmatures. The comparison of the immatures of both species demonstrated that no obvious morphological
differences are detectable. Although it is known that juvenile morphology may be very homogeneous within a genus,
this is the rst report of morphologically identical instars of two different oribatid species. The analysis of literature deal-

ing with Tectocepheusimatures generated ambiguous results as certain descriptions are partly incomplete and unclear.
These problematic results may re ect dif culties in the identi cation of adult Tectocepheuspecimens. Only the nymphs
of T. alatuscould be clearly distinguished from T. sarekensiand T. velatusjuveniles. Nevertheless, the overall juvenile
morphology within the genus is homogeneous. The investigation of the eggs of T. sarekensishowed that the exochorion
consists of coin-like formations that adhere to the endochorion whereas brous sticky material is dispersed between these

coins.
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INTRODUCTION

The genus Tectocepheu®erlese, 1896 comprises
some of the most frequent ubiquitous oribatid
species with a worldwide distribution. Due to
morphological variation the determination of Tec-
tocepheusspecies is uncertain. Numerous puta-
tive species have been described within this genus.
Nubel-Reidelbach (1994) listed 29 taxa, but accepted
only T. velatus(Michael, 1880) and T. minor Berlese,
1903 as valid species, with all the other taxa merged
into a T. velatus complex due to the high varia-
tion found in different characters. Weigmann (2002)
classied ve morphotypes of T. velatusin Cen-
tral Europe as subspecies:T. velatus velatusMichael

http://www1.montpellier.inra.frIlCBGP/acarologia/
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1880; T. v. sarekensigragardh, 1910; T. v. tenuis
Knille, 1954; T. v. alatusBerlese, 1913 andT. v.
knuelleiVanek, 1960. But Laumann et al. (2007) in-
vestigated the morphology as well as several molec-
ular genetic aspects of T. v. velatusand T. v. sareken-
sisand concluded that these two taxa represent dis-
crete species.

Despite the immense literature and controversy
on Tectocepheus, the knowledge of immature stages
of this genus is limited. Grandjean (1934) sketched
the larva and protonymph of Tectocepheusp., Haar-
lgv (1957) described the tritonymphs of T. alatusand
T. velatus, Nibel-Reidelbach (1994) speci ed the ju-
venile morphology of specimens that could not be
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de nitely assigned to a certain Tectocepheuspecies
and Chistyakov (1971, 1972) provided information
on the postembryonic development of T. velatus.

As mentioned above, there are problems con-
cerning the identi cation of the ve  Tectocepheus
species in Central Europe. The aim of this paper
was to analyze the instars of at least of two of the
formerly supposed subspecies of Tectocephewsnd to
con rm their species status based on juvenile mor-
phology. Therefore this paper gives detailed mor-
phological information on all immature stages of
the speciesT. sarekensiand T. velatus.

M ATERIALS AND METHODS

Mosses were collected from phonolithe rocky habi-
tats in Eastern Germany and litter of Fagus syl-
vatica was sampled in Austria. Collection ar-
eas: (1) Oberoderwitzer Spitzberg (Saxony, Ger-

many), 14°41°30E 50°57°40"N, 30 Sept. 2007, leg.

Schmidt K.H. [allopatric T. sarekensipopulation];
(2) Lechwald, Graz (Styria, Austria), 15°27°48"E
47°05°01°N, 12 Oct. 2010, leg. P ngstl T. [sympatric
T. velatusand T. minor populations — ratio 63:9].

The sampled adults were determined using
Weigmann’s identi cation key (2006) and the pa-
rameter framework of Laumann et al. (2007).

For a clear assignment of the juveniles to the
respective species controlled rearing experiments
were conducted. Cylindrical polystyrol-containers
supplied with plaster of Paris were used as rearing
boxes and feeding was conducted with small pieces
of lichens and mosses or thin layers of coccal green
algae.

For investigation in transmitted light, juvenile
specimens were preserved in ethanol (70%) and
then embedded in BERLESE mountant. Observa-
tions, drawings and photographs were conducted
with a differential interference contrast microscope
(Olympus BH-2) equipped with a drawing attach-
ment. Image stacks of nymphs were obtained by an
Olympus Camedia C4040 zoom digital camera and
layered with the software Combine ZP. The SEM-
micrographs of the eggs were realised at the Re-
search Institute for Electron Microscopy and Fine
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Structure Research, Graz, University of Technology,
with a Zeiss Leo Gemini DSM 982.

RESULTS

Juvenile stages of T. sarekensiand T. velatus— de-
velopmental common features.

Habitus — colour ranges from yellowish white
to light brown. Gastronotic cuticle plicate.

Prodorsum — rostral setae (ro) spiniform and
twice as long as lamellar setae. Lamellar setae (le)
short and acuminate. Interlamellar setae (in) short,
blunt, located between sensilla. One pair of minute
exobothridial setae (ex). Sensillus (ss) clavate, at-
tened and spinose in distal third. Border of bothrid-
ium spiral-like, laterally opened.

Subcapitulum — diarthry, atelebasic dentate
rutella with two teeth; rst one spattle-like and
twice as large as second one, second tooth triangu-
lar and acute. Setah thin and spiniform, setae aand
m acuminate more than twice the length of h. Pedi-
palp pentamerous, chaetome 0-2-1-3-10 (solenidion
included) (Figure 1). Tip of solenidion touching eu-
pathidium acmforming an incomplete "corne dou-
ble".
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FIGURE 1: Tectocepheus velatdgutonymph, right pedipalp anti-
axial view.

Legs — dorsal setaed on genu and tibia coupled
to solenidia in all stages. Tibia | equipped with a
small apophysis, bearing solenidia. Solenidion ! 3
on all tarsi | falcate, coupled to seta ft” for part of
length.
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FIGURE 2: T. sarekensifarva. a — dorsal view; b — ventral view.

Tectocepheus sarekensis

Larva — Body length (N = 8): 169 — 188 m, av-
erage 181 m.

Gastronotic region (Figure 2a) — 12 pairs of no-
togastral setae present. Setae; 3 da — dp,la — Ip
and h; small and robust. Cupule im situated pos-
terior to seta Im. Cupule ia lateral on a level with
sejugal furrow.

Ventral region of the idiosoma (Figure 2b) —
epimeral setation (I-11l): 3-1-2. Setae l1a, 2a, 3a ar-
ranged medially. Seta 1bsituated in the middle of
epimeral plate | on a level with Claparéde organ.
Setalcshaped valve like protecting Claparede’s or-
gan. Seta3bclose to trochanter Ill. Porous areas lo-

cated on apodemes 2, sejugal and 3. Setdn; short,
seta h, conspicuously long and solid, both acumi-
nate. Cupule ih located antero-laterally to anal aper-
ture and cupule ip lateral near h,. Small opisthono-
tal glands situated laterally on a level with seta hy.

Legs (Figures 3a—c) — setation see Table 1.

Protonymph — Body length (N = 18): 185 — 231
m, average 221 m.

Gastronotic region (Figure 4a) — 15 pairs of no-
togastral setae, setaep;, p, and ps added in this
stage.

Ventral region of idiosoma (Figure 4b) — cupule
ips located anterior to anal aperture. Cupule ih dis-
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FIGURE 3: T. sarekensiarva left legs. a — leg | antiaxial view; b — leg Il paraxial view; ¢ — leg Ill antiaxial view.
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FIGURE 4: T. sarekensiprotonymph. a — dorsal view; b — ventral view.

placed laterally, next to opisthonotal gland. Se-
tae pz and p, short and acuminate, anking anal
opening. Setap; same shape, situated posteriorly.
Genital region bearing one pair of genital setae.
Epimeral setation (I-1V): 3-1-2-1. Setalc near lat-
eral margin of epimeral plate I, close to trochanter.
Seta 4a placed on epimeral plate IV close to me-
dian posterior margin. Median divided mentotec-
tum looking like transverse incision on anterior me-
dian margin of epimeral plate I. Median lobes of
this incision variable, rounded or tapered; shape
of these lobes sometimes also varying between left
and right. From this stage irregularly shaped round

and slightly elevated spots dispersed over median
area between epimeral plates.

Legs (Figures 5a—d) — setation see Table 1.

Deutonymph — Body length (N = 22): 231 — 293
m, average 266 m.
Prodorsum — median prodorsal ridges assum-

ing shape of de nitive lamellae. Translamella dis-
tinct ridge.

Gastronotic region (Figures 6a and 10a) —
15 pairs of notogastral setae, no difference to
protonymph.
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FIGURE 5: T. sarekensiprotonymph legs. a —right leg | antiaxial view; b — left leg Il antiaxial view; ¢ — left leg Ill paraxial view; d — right
leg IV antiaxial view.
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FIGURE 6: T. sarekensideutonymph. a — dorsal view; b — ventral view.

Ventral region of idiosoma (Figures 6b and 10b)
— adanal setaead,—ad; short and acuminate, ank-
ing anal valves. Cupule iad located near ante-
rior border of anal aperture, cupule ih close to
opisthonotal gland and ips situated slightly poste-
rior between iad and ih. Three pairs of genital setae
in row on genital valves (no variation). One pair
of very short aggenital setae posterior and lateral to
genital opening. Formula of epimeral setation (I-
IV): 3-1-2-2. Setadblocated medially.

Legs (Figures 7a—d) — Setation see Table 1.

Tritonymph — Body length (N = 24): 283 — 353
m, average 318 m.

Gastronotic region (Figures 8a and 10c) — 15
pairs of notogastral setae, all the same shape as in
proto- and deutonymph.

Ventral region of idiosoma (Figures 8b and 10d)
— very short anal setae am and an, on median
margin of anal valves. Cupules same positions as
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FIGURE 7: T. sarekensideutonymph legs antiaxial view. a —right leg |; b — left leg II; ¢ — left leg Ill; d —right leg IV.
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