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Summary: The examination of recently rediscovered remains of the Tardigrada collection of Fer-
dinand RicHTERS (1849-1914), the former curator of Crustacea at the Naturmuseum Senckenberg
(Frankfurt am Main), brought to light type material of the taxonomically vague tardigrade species
Lsohypsibins tetradactyloides (Richters, 1907). This taxon, originally described from two sub-Antarctic
islands, since then has been worldwide reported. A morphological comparison of the type mate-
rial with the similar Antarctic tardigrade Isobypsibins asper (Murray, 1906) indicates a clear synonymy
between these taxa. It results from the same type and appearance of cuticular sculpture, considered
absent in the original description of L zetradactyloides, as well as the same buccopharyngeal apparatus
and claws in both taxa. Accordingly, L efradactyloides is a junior subjective synonym of I asper.

Tardigrada, Lsobypsibins tetradactyloides, Isohypsibius asper, synonymy, Antarctica

Zusammenfassung: In den vor kurzem wiederentdeckten Resten der Tardigradensammlung von
Ferdinand RicHTERS (1849-1914), chemaliger Kurator fir Crustacea am Naturmuseum Senckenberg
(Frankfurt am Main), wurde Typenmaterial der taxonomisch diffusen Art Isohypsibins tetradactyloides
(Richters, 1907) gefunden. Dieses Taxon, urspriinglich von zwei subantarktischen Inseln beschrieben,
wurde seitdem weltweit gemeldet. Ein morphologischer Vergleich dieser Art mit dem sehr dhnlichen,
cbenfalls antarktischen Bértierchen Isohypsibins asper (Murray, 1906) belegt die Synonymie beider
Taxa. Die ergibt sich aus dem gleichen Typus und Aussehen der kutikuliren Skulptur, angegeben
als abwesend in der urspriinglichen Beschreibung von L fetradactylvides, sowie dem gleichen Buccal-
apparat und den gleichen Krallen. Dementsprechend ist I fefradactyloides ein jingeres subjektives
Synonym von L asper.

Tardigrada, Lsobypsibins tetradactyloides, Lsobypsibius asper, Synonymie, Antarctica

1. Introduction

Among invertebrates collected during an
early German Antarctic expedition (Deut-
sche Stdpolar-Expedition 1901-1903 under
the leadership of Erich von DRYGALSKI),
those inhabiting bryophytes such as Proto-
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zoa, Nematoda, Rotatoria, Tardigrada, Acari,
Crustacea, Insecta and Mollusca have been
elaborated by Ferdinand RICHTERS, one of
the pioneers of tardigrade taxonomy. He
reported for the first time the presence
of tardigrades on the Antarctic continent
describing the new species Macrobiotus ant-
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arcticns (now Acutuncus antarcticus) from the
extinct volcano Gaussberg Mt in the Fast
Antarctic (RicHTERS 19072). Moreover, the
author named several other new tardigrades
from some sub-Antarctic islands, including
the taxonomically vague Macrobiotus te-
tradactyloides (now ILsohypsibins tetradactyloides).
The latter species was described from the
Possession- and Heard Island (l.c.) and after-
wards reported from many other locations
wotldwide.

Several years ago Dr. Jason DunLop (Mu-
seum fiir Naturkunde, Berlin) kindly offered
me for examination a small collection of
old microslides and ethanol samples with
tardigrades under his care. Amazingly, a
bulk of the microslide material turned out to
represent a part of the tardigrade collection
of F. RicHTERS considered missed in World
War IT (DastycH 1990, 1991). The collection
is ca. 120 years old and embodies some of
the oldest microslides with mounted Tardi-
grada. Several of these slides contain also
type specimens of L. fetradactyloides, until now
thought to be lost.

Recently I have compared the rediscov-
ered type material of I tefradactyloides with
diagnoses and descriptions of this species
available in the current literature. On the one
hand, there are distinct differences in some
important taxonomic characters between
the examined specimens of RICHTERS and
literature data concerning this species; on
the other hand a striking resemblance of
this species to another Antarctic tardigrade
exists, i.e. Isohypsibins asper (Murray, 1900).
In this article, I redescribe L fetradactyloides
based on its type specimens, analyse its simi-
larity to I. asper, include some morphological
notes on the latter species and discuss the
taxonomic status of both taxa.

2. Material and Methods
The specimens of I fetradactyloides from

RicHTERS® collection are mounted on
eight non-standard sized microslides (Fig.

1 A-H) supposedly preserved in formalin
(see also DastycH 1990, 1991). Six of
the recently rediscovered slides are de-
posited in the Museum fir Naturkunde
Berlin (Fig. 1 A-F), and two slides (Fig.
1 G, H), representing another part of the
remnants of the collection (see DasTycH
1990, 1991), are housed in the Sen-
ckenberg Forschungsinstitut (Frankfurt
a. M.). Each slide is provided with two
narrow cardboard labels glued with
Canada balsam, the latter medium rings
also the cover glasses. The inscriptions
in black ink on five successive slide labels
read: “Possession Island” or, abbrevia-
ted, “Possession Isl/Isld”, on three
slides: “Kerguelen/Entenbucht” or only
“Kerguelen”. Moreover, seven slides are
labelled “Macrobiotus 4-dactyloides”, “Ma-
crobiotus tetradactyloides” or “Macrobiotus aff.
(or else “affin”: remark H.D.) zetradactylo-
ides”. Three slides are numbered with ink
(A100, A108, A109). All eight slides are
additionally provided with blue-pencilled
numbers (35, 37, 38, 51, 64, 65 and 6(6?),
respectively). Two slides also contain
individuals of other tardigrade taxa and
tardigrade eggs. One of them (Fig. 1 E)
is additionally labelled “Macrobiotus inter-
medius”, another slide (Fig. 1 D) only with
“Macrobiotus echinogenitus” (for the egg) and
“Daiphascon crozetense”. The latter microslide
bears also four syntypes of 1. tetradactylo-
ides, however, without such an inscription.

The mounting medium on all slides is
more than less penetrated by air and the
specimens are partly deteriorated. Never-
theless, a thin film of the mountant still
surrounds the majority of animals (e.g.
Fig. 2) allowing some observations. The
buccopharyngeal apparatuses are generally
well visible. However, problematic are the
visibility of claws and the surface of the
body cuticle. These restraints either come
from the light-breaking phenomenon at
the border between an air bubble and the
remnants of mounting medium surrounding
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Fig. 1 and 2: Isohypsibins tetradactyloides (Richters, 1907), 1 A-H Microslides with the taxon from
RicHTERS’ collection; 2 Syntype in a remnant of the mounting medium (from the slide on Fig.
1 A). Scale bar in Fig. 2 = 100 um.

Abb. 1 und 2: Lsohypsibins tetradactyloides (Richters, 1907): 1 A-H Mikroskopische Priparate aus der
Tardigradensammlung von RicHTERs; 2 Syntypus (siche Priparat Fig. 1 A) mit Resten des Einbet-
tungsmittels. MaBstab in Abb. 2 = 100 um.

Acta Biologica Benrodis 18 (2016)
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individual tardigrades under the cover glass
or/and from the extreme clearing/detetio-
ration of the body cuticular surface caused
by the mountant. As a result, the cuticular
sculpture (‘granulation’) which is present in
this species is in most cases very difficult
to discern. Moreover, only a few claws are
sufficiently positioned for taking standard
measurements.

Comparative material of Isobypsibins
asper comes from maritime Antarctic (King
George Is., Signy Is.), Crozet Archipelago
(Possession Is.) and Kerguelen (altogether
49 specimens: for details see text below).
The animals have been mounted on slides
in Faure medium or polyvinyllactophenol
(PVL) medium; the bulk of them is lodged
at the Zoological Museum Hamburg, Centre
of Natural History.

The tardigrades were examined and micro-
photographs were taken with the phase (PHC)
- and differential interference contrast (DIC)
microscopes ZEISS “Photomikroskop III”
and “Axiomat”, as well with scanning electron
microscope (SEM) LEO 1512 and CamScan
S4. For SEM examination tardigrades were
prepated as described in DastvcH et al. 2003.
The measurements have been done only under
phase contrast and using ocular micrometer.
The morphometric indices and coefficients
used in this paper are explained in DASTYCH et
al. (2003) and DastycH (2004, 2000).

Abbreviations used: ¢/ — claw base,
DIC — differential interference contrast,
ec — external claw, /c— hind claw, /# — lunula,
ic — internal claw, 7 — sample size, win-max —
minimum-maximum range, 7p/— macropla-
coid, PHC - phase contrast, PT— the whole
buccal tube indices (comp. PiLato 1981; =
WTT indices, see also DastycH 2006), P11
— polyvinyllactophenol, r squared (= r?) —
coefficient of determination, D — standard
deviation, SEM — scanning electron micro-
scope, 55— stylet support, I”— coefficient of
variation, pf 55 — stylet supports “anterior”
index (= WT S§SA: see also DastycH 20006),
Ox — (arithmetic) mean.

3. Results

3. 1. Redescription of Isohypsibius
tetradactyloides (Richters, 1907)
(Figs 1-24)

Macrobiotus tetradactyloides sp. n.: RicHTERS 1907
(pp. 294-295; Plate XIX: Figs 32, 33, Plate XX :
Figs 1, 2). Locus typicus: fle de la Possession
(= Possession Island: Crozet Archipelago),
Heard Island.

Macrobiotus tetradactylus GREEFF: RiCHTERS 1904
(misidentification/lapsus linguae?)

Macrobiotus tetradactyloides: VANHOFFEN 190064, b:
nomen nudunz;, MUrRrAY 1910, 1911; UrBANO-
WICZOWNA 1924; UrBANOWICZ 1925; RAnM 1928

Hypsibius tetradactyloides: TnurLiN 19115 Ranm
1925a, b; Marcus 1928; Ranm 1932; Cuk-
NoT 1932; BarTOS 1933, 1934, 1937, 1939,
1941, 1942; Inaros 1947, 1962, 1963, 1965,
1966, 1968, 1982; Ramazzortt 1967, 1978,
WEGLARSKA 1970; SLADECEK 1977

Hypsibins (Isohypsibins) tetradactyloides: Marcus 1929,
1930, 1933, 1936; Ramazzorrt 1956; MIHELCIC
1960; RiGGIN 1962; WEGLARSKA 1962, 1965;
SCHUSTER & GRIGARICK 1965; RuDEscu 1964;
BarTo$ 1967; BEAsLEY 1968; BERTRAND 1975;
MORGAN 1976, MORGAN & KING 1976: Maucct
1978; WriGHT 1991

Hypsibins (Isobypsibins) tetradactiloides (sic !) : BERTO-
LANI 1946; Mavcct 1951/1952; MIHELCIC 1966

Hypsibius (Lsobypsibins) tetradasyloides (sic !): Supzu-
K1 1964

Lsophisibins (sic!) tetradactyloides: WEGLARSKA &
Kuc 1980

Isohypsybins (sicl) tetradactyloides: Szymanska 1994

Lsohysptybins (sic!) tetradactyloides: MooN & Kim
1988

Lsohypsibius tetradactyloides: THULIN 1928; RAHM
1932; MatHEWS 1937; Piaro 1970, 1971, 1974,
Heciak 1976; BerTOLANI 1982; RAMAZZOTTI
& Mauvccr 1983; THAros 1985; Crars & Rosst
1984,1988, 1997, Rosst & Claps 1991, Biserov
1986, Maucct 1986, DastycH 1987, 1988, 1997,
Kovarchuk 1987; Biserov 1988, 1991, 1996;
GARITANO-ZAVALA 1995; Biserov et al. 2001;
KINCHIN 1990; JORGENSEN & IKRISTENSEN 1991
VaN Rompu et al. 1991, 1992; McINNES 1994;
SemrriA 1994, 2003; BinpA et al. 1995; CHANG
& RHO 1996; vaAN Romru & DE SMET 1996; MEI-
ER 1996; VARGHA 1996; DEGMA 1997; VARGHA
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Figs 3-7: Lsohypsibins tetradactyloides (Richters). 3 Exuvium with eggs, 4, 5 — exuvium’s cuticular sculpture
(details from Fig, 3, labeled with an arrow and an arrowhead, lateral view (4), view in profile (5). 6
Sculpture of the animal’s body side. 7 Sculpture on the dorsum. PHC images. Scale bars in Figs 3,
5 =50 um, in Figs 4, 6, 7 = 10 um).

Abb. 3-7: Isohypsibius tetradactylvides (Richters). 3 Exuvie mit Eiern. 4, 5 Skulpturierung der Exuvie
(Details aus Fig. 3 mit einem Pfeil und einem Pfeilkopf markiert, lateral (4) und im Profil (5). 6
Skulpturierung der Korperseite. 7 Skulpturierung des Rickens. PHC-Aufnahmen. MaB3stab fiir die
Abb. 3,5 = 50 um, fiir die Abb. 4, 6,7 = 10 um.

Acta Biologica Benrodis 18 (2016)
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Figs 8-15: Lsohypsibins tetradactyloides (Richters). 8 Buccopharyngeal apparatus (from Fig. 2). 9 Mouth
cavity, dorsal view; structures at the mouth opening (arrows), mucrones (arrowhead). 10-15 Vari-
ability of placoids; note cuticular bar in 13 (arrow). PHC images. Scale bar in Fig. 8 = 20 um, in
Figs 9-15 = 10 pum.

Abb. 8-15: Isohypsibins tetradactyloides (Richters). 8 Buccalapparat (aus Abb. 2). 9 Mundhohle, dorsal;
Strukturen beim Mundoffnung (Pfeil), Kérnchen (Pfeilkopf). 10-15 Variabilitit der Plakoide; ein
kutikulares Stibchen in 13 (Pfeil). PHC-Aufnahmen. MaB3stab fir die Abb. 8 = 20 pum, fur die Abb.
9-15 =10 um.

1998, YaNG 1999, Opravitova & Kusicex  3.1.1. Diagnosis and description
1999; BatemaN & CorLins 2001; JORGENSEN
2001; KaczMAREK & BEAsLEY 2002; L & WANG

Material examined: 20 specimens and two
2005; GuiDETTI & BERTOLANI 2005, MILLER

et al. 2005; Bropckni et al. 2006; WANG & exuviae mounted on eight microslides from

Liax 2007; Lt et al. 2007; Guir, 2008; Guir, et Lossession Island and Kerguelen (Fig. 1 A-H).

al. 2009, 2014; NELsON et al. 2010; FONTOURA Type material: Syntypes, eight animals and
et al. 2010; MEYER 2011, 2013. one exuvium with eight eggs on five micro-
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Figs 16-24: Isohypsibins tetradactyloides (Richters), claws. 16,17, 20 Leg IV. 19, 21 Leg 11. 18, 23, 24 Leg
II. 22 Leg 1. Arrows point to the lunules, except Figs 18, 19, 21. PH-images except Fig. 23 (DIC).
Scale bar = 10 um.

Abb. 16-24: Lsohypsibins tetradactyloides (Richters), Krallen: 16,17, 20 Bein IV. 19, 21 Bein 111. 18, 23, 24
Bein I1. 22 Bein L. Die Pfeile verweisen auf die Lunulen, auB3er Abb. 18, 19, 21. PHC-Aufnahmen
auller Abb. 23 (DIC). Ma3stab = 10 pum).

Acta Biologica Benrodis 18 (2016)
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slides, i.e. 1+1+exuvium+4+2 tardigrades
on each slide, respectively (Fig. 1 A-E) (all
Possession Island).

Additional material: Twelve animals on two
slides (eleven and one tardigrade: Fig. 1
H), one slide with exuvium containing three
eggs (Fig. 1 G) (all Kerguelen).

Diagnosis (based on recovered type-mate-
rial): Medium sized to large Lsobypsibins with
sculptured (‘granulated’) cuticle. Distinct
eyes present. Pharynx with three macro-
placoids, the first one very closely located
to the pharyngeal apophyses. No micropla-
coids. Claws of Isohypsibius type, strongly
developed, relatively large and with large
lunules. The claw main branches on each
claw distinctly longer than the secondary
ones. Eggs smooth, laid in exuvium.
Description: Body 117.0-459.0 um long,
yellowish or light brownish in the mounted
specimens. Some animals with greenish in-
testine contents. Eyedots blackish, relatively
large (Fig. 2). The body cuticle, including
legs, sculptured. The sculpture consists of
irregulatly sized knobs (tubercles, ‘granules’),
on average 3-5 um, mostly arranged in a
netlike, more than less irregular polygonal
pattern (Figs 3-7, 25, 20).

Buccopharyngeal apparatus medium
sized, mouth opening slightly ventro-
anterior and with a ring of distinct oval
or roundish structures discernible in four
animals (Fig. 9, arrow). The three largest
animals with a row of several tiny granules
(mucrones) in mouth cavity, just above and
along the anterior edge of traverse crests
(Fig. 9, arrowhead).

Buccal tube relatively wide, with distinct
buccal crests (Figs 8, 9). No obvious termi-
nal posterior apophyses on the tube could
be discerned, but in their place the tube wall
is slightly thickened (Figs 8, 13). Pharynx
medium sized, spherical or slightly sub-
spherical, with small roundish pharyngeal
apophyses and three macroplacoids (Figs
8-15). The apophyses slightly smaller or
of the same size as the first macroplacoid.

Between pharyngeal apophyses and poste-
rior edge of the buccal tube occur on both
sides of the tube pootly discernible, very
thin cuticular elongated bar (Fig. 13, arrow).
The macroplacoids roundish or slightly
elongated. No microplacoids. The first pair
of macroplacoids located very closely to the
pharyngeal apophyses or sometimes even
partly covering them. Macroplacoids slightly
increasing in size posteriorly, occasionally
the first one of the same size as the second
macroplacoid or, slightly larger. No lateral
incisions in the caudal parts of macropla-
coids. No microplacoids.

The claws moderately sized or large,
well sclerotized (Figs 16-24). In the micro-
slide preparations they are usually strongly
distorted, particularly their branches (e.g.
Fig. 24). The branches and the claws bases
are distinctly sculptured inside, the main
branches with definite but thin accessory
spines. Claws with relatively large, thin
and smooth structures, interpreted here as
lunules (e.g: Figs 16, 23: arrow). The lunules
are mostly strongly rolled up under the claw
base and often disguised (covered) by arti-
ficial cuticular bulges. The bulges represent
preparation artefacts (cuticular folds) at
the claw base (e.g. Figs 19, 21: arrowhead).
Thus, the lunules are largely very difficult to
discern. No transversal barlike thickenings
occur below bases of claws on legs I-111.

Eggs smooth, slightly oval, found in two
exuviae, three (Kerguelen) and eight eggs
(Possession Is.) in each exuvium.

3.1.2. Morphometric data

Measurements are in um, all indices in %.
Their values are presented in the following
convention:

Ox * SD (min-max) [n] * 17 (for measure-
ments);

0x + SD (min-max) [n] * 17/ 7 (for indices).
For the abbreviations and definitions see
“Material and methods” and DAsTYCH
(2000).
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A) Measurements (um)

Body length

Buccal apparatus length

Pharynx length

Pharynx width

Buccal tube length

Stylet supports attachments

Buccal tube width (external)

Buccal tube width (internal)
Macroplacoid row length
Macroplacoid 1 length
Macroplacoid 2 length
Macroplacoid 3 length
Macroplacoid width

External claw 1 length

External claw 1 base heigh
External claw 1 main branch length
External claw 1 secondary branch length
Internal claw 1 length

Internal claw 1 base height
Internal claw 1 main branch length
Hind claw length

Hind claw base height

Hind claw main branch length
Hind claw secondary branch length
Fore claw length

Fore claw base height

Fore claw main branch length

B) Indices

PT stylet supports, pt ss

PT buccal tube width (ext.)
PT buccal tube width (int.)
PT macroplacoid row length
PT macroplacoid 1 length
PT macroplacoid 2 length
PT macroplacoid 3 length

Eggs (n = 3 + 8, in two exuviae)
Size: 77-96 pm x 66-74 pm

Variability: The examined individuals of I
tetradactyloides are characterized by a high vari-
ability of the cuticular sculpturing on the body

surface, including even its extreme cleating/

Acta Biologica Benrodis 18 (2016)

330.5 + 88.5 (117.1-459.2) [21] * 26.7
73.3 + 13.9 (40.5-90.0) [16] * 19.0
38.7 + 8.1(20.7-50.4) [14] * 21.2
35.6 + 8.2 (18.9-47.7) [14] * 23.1
402 + 6.3 (23.4-47.7)[15] * 15.9
27.1 + 4.6 (15.3-33.3) [15] * 16.9
47 +2.0 (2.4-6.3) [17] * 25.5
3.0 + 0.8 (1.4-4.1) [17] * 25.3
15.1 % 3.1(7.2-18.5) [17] * 20.2
3.8 + 1.0 (1.8-5.4) [17] * 26.6
3.8 +0.9 (1.8-4.8) [17] * 23.7

4.1 % 1.0 (1.8-5.4) [17] * 24.0
2.1+ 0.6 (1.1-3.2) [14] * 27.9
(18.0, 22.5) [2]

7.9 1.1 (6.3-9.0) [6] * 14.4
13.5 4 2.5 (10.8-17.1) [6] * 18.9
9.0,11.2) [2]

(13.5) [1]

6.6 +0.9 (5.0-7.2) [5] * 13.9
9.0, 13.5) [2]

(28.2,37.8) [2]

9.0, 13.5) [2]

(19.8,22.5) [2]

(15.3,20.7) [2]

(14.9, 22.5, 27.0) [3]

(7.2, 9.0, 9.0) [3]

15.1 + 4.9 (8.1-22.5) [4] * 32.5

67.5 + 2.1 (64.2-72.3) [15] * 3.2/0.965
11.8 + 1.3 (9.2-13.5) [15] * 11.4/0.850
7.7 £ 1.5 (6.0-13.5) [15] * 14.9/0.724
37.5 + 3.7 (30.8-42.9) [15] * 9.8/0.829
9.7 +1.9 (5.7-11.9) [15] * 20.5/0.436
9.6 + 1.7 (6.4-12.7) [15] * 17.4/0.523
10.9 + 3.7 (7.5-22.8) [15] * 33.5/0.548

vanishing. It resulted largely from the long-
time deteriorating influence of the mounting
medium on the structures (knobs, ‘granules’)
and their soft texture (see also remarks in § 2
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and 4.1). Moreover, distinct vatiability occurs
in the length and shape of microplacoids. Re-
markable is also relatively wide range of the p#
ssindex (= stylet support index) with its values
equal 64.2-72.3 %. This limits the application
of pt 55 as a good identification character for
L tetradactyloides. The index is generally con-
sidered as having high diagnostic importance
(PriLato 1981) and already standardized for
eutardigrades. Therefore of intetrest here are
low values of the coefficient of variation of
the index p7 55 (17 = 3.2) and very high values
of its coefficient of determination (7= 0.965),
confirming generally the stability of p7 ssas a
significant discrimination character.

3.1.3. Distribution

Lsohypsibius tetradactyloides has been worldwide
recorded, excepting the Continental Aus-
tralia (for a summary of the majority of its
records see MCINNES 1994, more recent data
are presented above).

In the original description RicHTERS (1907a)
cited barely “Possession-Eiland, Heard-
Eiland”, i.e. two localities representing loci
typici for L zetradactyloides. Strangely, RICHTERS
then did not mention the occurrence of the
species also on Kerguelen in the paper (L.c.),
although he reported the taxon erroneously
as Macrobiotus tetradactylus from that archi-
pelago in his earlier publication (l.c. 1904).
The microslides with I fetradactyloides from
Kerguelen are also present in the recently
recovered material of RicuTERs (Fig. 1 F-H).
However, the latter animals formally cannot
represent type material, as being not found
in the locus typicus, and they are listed here
under “Additional material”. No microslide
with type specimen(s) of L fetradactyloides from
Heard Island, another type locality, is present
in the rediscovered collection.

3.1.4. Nomenclatural note

There is some confusion concerning the
publication date of the original description

of L tetradactyloides, quoted in the literature
as 1907 or 1908. The latter date is presented
in the volume 9 of the series “Deutsche
Sudpolar-Expedition 1901-1903”. However,
according to the list of contents of this vol-
ume and within its (sub)volume “Zoology,
Volume 17 (= “Inhalt des IX. Bandes”,
“Zoologie 1. Band”), the paper by RICHTERS
and three publications of other authors have
been made public in the issue No. 4 of the
volume, distributed already in March 1907
(“Heft 4, ausgegeben im Mirch 1907”).

Thus, considering the Article 21.3 of the
ICZN, the correct citation of the date of
the original description of L fefradactyloides
(and the respective publication) should be
1907 and not 1908. The above is valid (i.e.
the date 1907) also for other new tardigrade
species described in the same article by
RicHTERS, namely Macrobiotus (now Hypsi-
bins) murrayi, and Diphascon crozetense. For two
other species described in the same paper
also as “n. spec.”, i.e. Echiniscus kerguelensis
and Macrobiotus (now Acutuncus) antarcticus,
the correct data is 1904, however. It is due
to double description of these two taxa by
RicHTERS, defined by him for the first time
already in 1904 (see l.c., 1904).

Marcus (1928, 1929, 1936) in his influ-
ential monographs cited RicHTERS® (l.c.)
article and noted at the characteristics of
L tetradactyloides only as “1908 (07)”. He
provided no further comment, what con-
tributed to the above ambiguity. Neverthe-
less, most authors after these monographs
(and all of them before) cited the species
original description (and the date of the
publication) as 1907.

3.2. Supplementary notes on the mor-
phology of ILsohypsibins asper (MURRAY, 1906)
(Figs 25-40)

Macrobiotus asperns n. sp.: MURRAY 1906.
Locus typicus: South Orkneys

Isohypsibius tetradactyloides (Richters, 1907):
synonym nov.
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Figs 25-28: Isobypsibins asper (Murray). 25 Dorsal view. 26 Cuticular sculpture of the posterior part
of the body, lateral view; knob (arrow). 27-28 Claws and their bases of leg III. SEM images. Scale
bar in Fig. 25 = 50 um, for Figs 26-28 = 5 um.
Abb. 25-28: Isohypsibius asper (Murray): 25 Dorsalansicht. 26 Skulptutierung der Kutikula am Kor-
perende, Seitenansicht.; Tuberkel (Pfeil). 27-2: Krallen und deren Basis von Bein III. REM-Bilder.
Maf3stab in Abb. 25 = 50 um, in Abb. 26-28 = 5 pm.
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Figs 29-32: Lsohypsibins asper Murray, 1906). 29 Dorsal view. 30 Buccopharyngeal apparatus, lateral view:
31 Placoids, dorsally. 32 Cuticular sculpture of the hind of the body, dorsal view. PHC-images except
Fig. 31 (DIC). Scale bar in Fig. 29 = 50 um, in Figs 30-32 = 10 pum.

Abb. 29-32: Isohypsibius asper Murray, 19006). 29 Dorsalansicht. 30 Buccalapparat, seitlich. 31 Plakoide,
dorsal. 32 Skulpturierung des Kutikula am Kérperende, dorsal. PHC-Aufnahmen au3er Abb. (DIC).
MaBstab in Abb. 29 = 50 um, in Abb. 30-32 = 10 um.
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Figs 33-38: Lsohypsibius asper Murray, 19006), cuticular sculpture. 33-36 Body sides; view in profile (35);
37 Dorsum. 38 Hind of the body, ventral. PHC-images, except Figs 34, 36: DIC. Scale bar = 10 um.
Abb. 33-38: Lsobypsibins asper (Murray, 1906), Kutikulaskulpturierung. 33-36 Korper, lateral; im
Profil (35). 37 Riicken. 38 Korperende, ventral. PHC-Aufnahmen auBler Abb. 34, 36 (DIC). Der
MaBstab = 10 um.
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Figs 39-46: Lsobypsibius asper (Murray, 1906). 39 Buccopharyngeal apparatus. 40-42 Cuticular sculpture
dorsally (40), laterally (41-42; 41 view in profile). 43-45 Claws on leg II, IV and III, respectively.
Lunulae (arrows). 46 Claw base with lunula, leg IT. PHC-images except Fig. 46 (SEM). Scale bar for
Fig. 46 = 1 um, for Figs 39-45 = 10 pm..
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Macrobiotus asper. Ricuters 1907, 1908; MURRAY
1910, 1911; Ranm 1928

Hypsibius asper THULIN 1911; Marcus 1928

Hypsibins (Isohypsibins) asper: Marcus 1929, 1936,
1940; WEGLARSKA 1959; RuDEscu 1964; JEN-
NINGS 19764, b, 1979; Supzuki 1964

Isohypsibius asper: THULIN 1928; SuDzuKl &
Suizmorzumt 1967; Ramazzortt & MAucct
1983; DastycH 1984, 1988, 1997; McINNES
& ErvLis-Evans 1987; Rosst & Craps 1991;
Ursuct & Onyama 1991, 1993; McINNES
1994, 1995; McINNES & PUGH 1999; VARGHA
2000; ConvEY & McINNES 2005; SANDS at
al. 2008

3.2.1. Diagnosis and description

Material examined: South Orkney Islands
(Signy Island): Heywood Lake, 19.1.1994,
ded. S. Mclnnes - 3 specimens; South
Shetland Islands (King George Island: 1)
at Bellingshausen Station - 4 specimens,
2) Uchatka Point - 9 specimens; for details
see DastycH 1984); Crozet Archipelago
(Possession Island): goat path (“Chemin
des chevres”), 100 m a.s.l, ca 300 m from
seashore, 14.1.1997, leg. Y. FRENOT - 5
specimens; Kerguelen (Grande Terre: Lac
Superior), submerged moss, 15.1.2002, leg.
W. H. DE SMET - 20 specimens, excluding 8
used for SEM.

Diagnosis: as for Isobypsibins tetradactyloides
(Richters, 1907).

Description: Body 156-423 um long,
light-brownish or brown, with large, black
eye-spots located anteriorly. The thick
body cuticle, including legs, is sculptured
(‘granulated’) and, to some extend, the
sculpture occurs also on the body venter,
mostly in its rear part (Fig. 38). The sculp-
ture consists of small, irregularly sized

knobs (tubercles, ‘granules’) on average
3-5 um, more or less increasing in size
towards the body rear (Figs 25, 29). The
knobs are mostly connected by cuticular
striac or thin bars, creating then distinct
but variable net-like pattern on the body
surface. The pattern is usually polygonal in
shape (Figs 29, 32-38, 40-42). The knobs
and the striae seem to be of soft texture
and their shape and size can strongly vary,
including their extreme clearing through
the mounting medium. Thus, in some
examined specimens the knobs and the
net-like pattern were hardly visible in a
light microscope, making then an impres-
sion of the presence of only a smooth
cuticular surface.

Buccopharyngeal apparatus median sized,
pharynx roundish, with three macroplacids
mostly increasing in size posteriorly. The
first macroplacoids located very close to
the pharyngeal apophyses (Figs 30, 31, 39).
Sometimes the first and the second mac-
roplacoid of the same length or the first
slightly longer than the second one. No
microplacoids.

The claws medium sized or large (Figs 25,
27, 43-45), well sclerotized and distinctly
sculptured inside (Figs 44, 45). Main
branches with thin and well discernible
accessory spines. Each claw with a large,
thin, and smooth lunula, mostly rolled
up under the claw base (Fig. 46) and
then pootly or even not discernible. No
transversal bar below the bases of claws
on legs I-I11.

3.2.2. Some morphometric data

A) Measurements (um)

Abb. 39-46: Lsohypsibins asper Murray, 19006). 39 Buccalapparat. 40-42 Kutikulaskulpturierung dorsal
(40), scitlich (41-42; 41 im Profil). 43-45 Krallen an Bein II, IV und 1I1. 46 Krallenbasis mit Lunula,
Bein II. PHC-Aufnahmen, auler Abb. 46 (SEM). MaBstab fiir Abb. 46 = 1 pum, fiir Abb. 39-45 =

10 pm.
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Body length
Buccal tube length
Stylet support attachments

B) Indices
PT stylet supports, pt ss

Variability: The cuticular sculpture is very
variable, ranging from distinct structures
to hardly or even not discernible cuticular
ornamenting, Variable is also the shape of
macroplacoids, from short, corn-like struc-
tures to relatively elongated bars. The lengths
of the first and second macroplacoid vary as
well, the first one being more often slightly
longer than the second one. The lunules on
claws were mostly very difficult to discern,
due to their rolled-up position at the claw
base and, frequently, as well as an additional
masking effect caused by cuticular folds
occurring often at those bases. Noteworthy
is wide range (66.7-72.5 %) of the stylet
supportindex (p7 55) alongside with very high
values of its coefficient of determination
(r squared) and its low coefficient of varia-
tion (I”). That wide range suggests, however,
relatively low advantage of the index as
identification character in this species. Until
now the index p# 55 has not been presented
for L. asper.

3.2.4. Distribution

South Shetland Islands, South Orkney Is-
lands, South Georgia, Kerguelen and Crozet
Archipelago. I. asper has been also reported
from the Northern Hemisphere (Polen,
Romania, Ukraine and recently Hungary:
WEGLARSKA 1959, RubpEscu 1964, VARGHA
2000), but these records represent errone-
ous identifications (comp. DastycH 1984).

3.2.5. Nomenclatural note

MurrAy (19006) originally named his new
species Macrobiotus asperus and not M. asper,

286.5+78.9 (151.0-423.0) [15] * 27.5
19.442.5 (15.0-23.0) [15] * 13.0
13.4%1.7 (10.0-16.0) [15] * 13.2

69.0+1.8 (66.7-72.5) [15] * 2.7 / 0.965

although the latter specific name is cited
throughout the whole literature. It results
from the first misspelling of the original
specific name by RicHTERS (19072), which
after that has never been corrected. As
the misspelled name “asper” is already well
established in the literature, an application
to the Nomenclatural Commission of the
ICZN for its change to “asperus” should not
be recommended, due to possible confusion.

4. Diskussion

4.1. Historical perspective and com-
ments

Over the last century the short original
description of 1. tetradactyloides has been
successively repeated, supplemented or
compiled by various authors (see their list
at the species redescription). Ranm (1925a)
reported for the first time 1. fefradactyloides
from the Northern Hemisphere (Eifel,
Germany) and MARrcus in his first tardigrade
monograph (1928) recorded the taxon at
Sager Meer bei Oldenburg (Germany) and
later (I.c. 1930) from Zermatt (Switzerland).
Marcus (1928, 1929, 1936) most decidedly
influenced the present understanding of this
species. He initially illustrated the description
of I tetradactyloides with original figures by
RicurERS (1907a), including his own drawing
based on RicHTERS microphotograph (MAR-
cus 1928: Fig. 236a). In his second mono-
graph (Marcus 1929), the author provided,
apart from figures the mentioned above by
RICHTERS, two unpublished drawings of
the species (claw and buccopharyngeal ap-
paratus) furnished him by THULIN (MARCUS
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1929: Figs 332 C and E). Supposedly they
are based on specimens from Sweden.
The last monograph by Marcus (19306)
has already no original illustrations of L
tetradactyloides by RicHTERS (l.c.), but, apart
from the figures mentioned by THULIN, two
additional drawings of this species. The lat-
ter are, however, based on MARCUS’ material
from Africa (Marcus 1933: Ivory Coast) and
his unpublished material from the Harz Mts
(Germany) (Marcus 1936: Figs 248 A and
B; see also Marcus 1933: “Harz”, “Bro-
ken”). Strangely, MARCUS presented in figure
248 B (specimen from the Harz Mts) distinct
microplacoids in the pharynx, a character
never mentioned in any description(s) of L.
tetradactyloides. The compilation by MARcUS
includes probably at least three different
taxa in the characteristics of this species.
This, with all presented illustrations (MARCUS
1936) heavily predisposed the understand-
ing and interpretation of I fetradactyloides
by successive tardigradologists, including
the recent and influential monographs
on Tardigrada by Ramazzortt (1972) and
Ramazzorrt & Mauccr (1983). The latter
authors uncritically repeated the descrip-
tion and all figures provided by MARcuUs
(1936). In consequence and since then vari-
ous similar Isohypsibins spp. with a smooth
cuticle, three macroplacoids and without
cuticular bars under claws of I-III pair of
legs have often been erroneously reported
as I. tetradactyloides and some of them origi-
nally illustrated (e.g. BErTOLANI 1982: Fig,
32, DastycH 1988: Plate 16a). All these
ambiguities resulted from a vague, in part
erroneous original description followed by
different interpretations not based on type
material. All these contributed to the incor-
rect recognition of this taxon as a worldwide
distributed species.

Since the original description of I asper,
several authors provided illustrations and
supplementing notes on its morphology,
based on examination of their own materials
from the sub-/and Antarctic region (RicH-
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TERS 1908; MARcUs 1940; JENNINGS 19764, b,
1979, DastycH 1984; McinNEs 1995). The
species is now relatively well characterized.
The type of cuticular sculpture of the body
surface plays a very important role as the
discriminating feature in this taxon (and
in tardigrades generally) and the marked
variability of this ornamentation in L asper
has been discussed by various authors.
Murray (1906: p. 330) mentioned in the
original description alleged soft texture of
the cuticular granulation and its bad state
after preservation. RicHTERS (1908: p. 10)
confirmed MURRAY’s observation when
examining material of I. asper from Kergu-
elen (provided by the Swedish Antarctic
Expedition); he wrote “... auch bei meinen
Konservierungsversuchen verschwanden
die Korner der Cuticula; die konservierten
Tiere zeigten dieselbe polygonale Felderung
wie Praparate von M. sattler..” (= “..also
during my preserving attempts the cuticle
tubercles vanished; the preserved animals
then exhibited the same polygonal network
like preparations of M. sattlers...”’: translation
H.D.). Marcus (1940: Fig. 2d) was the first
who supplied a good illustration of the
specific cuticular sculpture in I asgper. The
detailed characteristics of this sculpture
by Marcus (1940) were later confirmed by
other workers (DastycH 1984: Fig. 16 b, f,
Phot. 26, 27; MciNNEs 1995: Fig. 9a, d; this
paper: Figs 26, 32-38, 40-42).

4.2. Concluding remarks

Analysis and comparison of available
taxonomic characters found in specimens
of Isohypsibins tetradactyloides from RICHTERS
collection and between those of Isohypsibins
asper, the latter originating from various sub-
Antarctic islands (including the type locality
of the former taxon: Possession Is.), leave
no doubts that all these presently examined
animals represent the same (morphologi-
cal) species. The conclusion comes from
the same type and appearance of specific
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cuticular sculpture, buccopharyngeal ap-
paratus and claws. Consequently, the taxon
L tetradactyloides (Richters, 1907) should be
recognized as the junior subjective synonym
of I asper (Murray, 19006).

The past and long-lasting taxonomic am-
biguities concernig I fetradactyloides arouse
chiefly from incorrect information in the
original description about the alleged pre-
sence of a smooth cuticular body surface.
RichTERs (1907a: Plate XX, Fig. 2) photo-
graphed and published the exuvium of L
tetradactyloides, but overlooked the specifically
sculptured cuticle in this species. However,
as shown here in the same exuvium, this
sculpturing is clearly seen (see Figs 3-5).
The mistake is supposedly connected with
the soft texture of the sculpture, which can
often be reduced to a faint or even hardly
visible ornamentation after preparation (see
comments in § 2.1). Interestingly, RICHTERS
(1908) examined also material of I asper
from Kerguelen and then noted such a
vanishing of the cuticular sculpture. Never-
theless, he had not equated these specimens
with the animals which he described earlier
from Possession Is. as . zetradactyloides.

From the wotldwide recognized distribu-
tion of the now synonymised L. fetradactylo-
ides, only these data, which involve reports
of the taxon from the southern hemisphere,
can be, after revision, attributed to 1. asper.
Most probably also (not revised) informa-
tion about the second locus typicus of the
former taxon provided by RicHTERS (1907a)
belongs to them, i.e. Heard Island. Hitherto,
I asperhas been reported from the maritime
Antarctic and several sub-Antarctic islands
(for details see § 3.2.3) but, to my knowledge,
still not from the continental Antarctica.
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