Polar Biology (2023) 46:1123-1136
https://doi.org/10.1007/s00300-023-03189-7

ORIGINAL PAPER q

Check for
updates

A new ostracod species of the genus Xestoleberis from Nansen Island,
Wilhelmina Bay, Southern Ocean, Antarctica

Okan Kiilkéyliioglu'

Received: 12 February 2023 / Revised: 27 July 2023 / Accepted: 31 July 2023 / Published online: 17 August 2023
© The Author(s), under exclusive licence to Springer-Verlag GmbH Germany, part of Springer Nature 2023

Abstract

Comparing to the ostracod studies on the other islands in the world, studies on the ostracod fauna of the islands in Antarctica
are scarce. During the sixth Turkish Antarctica Expedition (TAE 6) to the islands (Dismal, Horseshoe, Nansen, Livingstone)
in Western Antarctica, sediment and water samples were collected from 32 different water bodies (lakes, ponds, creeks,
springs, littoral zones of sea). Among several new reports of different taxonomic groups which are under investigation, a
new marine ostracod species (Xestoleberis nansenensis n. sp.) was encountered from Nansen Island. This is the first report
of an ostracod from this island below 60° S in Antarctica. The new species has several different features both in the carapace
and soft body parts. Absence of ostracods from other islands sampled may be related to several a/biotic factors, such as
water chemistry (e.g., relatively low calcium levels), extreme aquatic conditions (e.g., low-temperature values), improper
habitat conditions (e.g., too little or absence of sediment in the water bodies), and isolation of the island(s) from the main-
land. Although our new species is a marine form, comparative literature review indicated that there is no non-marine living

ostracod species reported from the islands visited during the expedition. Possible reasons are discussed.

Keywords Antarctica - Nansen Island - Water chemistry - Distribution - Ecology

Introduction

Previous studies on marine ostracods [Kornicker 1970,
1975; Hartmann 1986, 1992; Whatley et al. 1998 (and ref-
erences in there)]; Dingle 2000, 2003; Brandao and Din-
gle 2014; Brandio et al. 2019; De Broyer et al. 2021; Salvi
et al. 2022) and on other taxonomic groups (e.g., Pugh et al.
2002; Hodgson et al. 2013; Melis and Salvi 2020) showed
relatively high and unique (e.g., mostly endemic, rare) spe-
cies diversity in Antarctica, the fifth largest continents of
the world. Accordingly, there are between 571 and 515
marine ostracods (Branddo and Dingle 2014; Brandao et al.
2019) reported from the continent. Also, there are about
223 species of the genus Xestoleberis distributed worldwide
(Brandao et al. 2023). In contrast to the marine ostracods,
knowledge on the non-marine ostracods within 60° S is not
well known from the area. Although studies (e.g., Pugh et al.
2002; Dartnall 2017) listed nine non-marine taxa, none of
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them seems to be found from the islands visited during the
present study within 60° S. The aims of this study are to
(1) describe a new ostracod species from Nansen Island,
(2) provide information about physicochemical properties
of water samples and discuss possible reasons of the spe-
cies absence, and (3) inquire into the previous reports on
non-marine ostracods from the continent Antarctica south
of 60° S latitude.

Materials and methods

During the sixth Turkish Antarctica Expedition (TAE 6) to
Western Antarctica including four islands, about 200-mg
materials for the ostracods were collected in the plastic bot-
tles and fixed with 70% ethanol in situ. Also, 100 mL of sed-
iment and water samples were separately collected from 32
different water bodies (lakes, ponds, creeks, springs, marine,
etc.) for the chemical analyses (Fig. 1). Plankton hand net
(mesh size 150 um) was used to collect samples from lit-
toral zones and shallow water bodies, while core samplings
were done from the middle of the lakes along with drilling
core sampler. Samples were brought to the laboratory in the
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Fig. 1 Four islands (1-Dismal,
2-Horseshoe, 3-Nansen, 4-Liv-
ingstone) visited during the
TAE 6 expedition

cooler where ostracod samples were kept in 70% of ethanol
after filtering them under tap water through three standard-
ized sieves with mesh size of 1:0.25:0.125 mm. Olympus
BX-51 model stereo microscope was used to separate ostra-
cods from the sediment. Fine needles were used to dissect
specimens within lactophenol solution on slides. Specimens
dissected were covered by a cover slip. Line drawings of
the soft body parts were sketched with a camera lucida. All
samples and slides are numbered and deposited in the Lim-
nology Laboratory of the Biology Department. During the
field studies, YSI multiprobe was used to measure the values
of water variables (e.g., temperature, pH, salinity, electrical
conductivity, redox potential, and dissolved oxygen), while
water chemistry (i.e., major anions and cations) analyses
were done at the Water Chemistry Laboratory, Hacettepe
University (Tiirkiye. Standard Methods for the Examination
of Water and Wastewater, Methods (APHA 1989) along with
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using DIONEX LC25, ICS-1000 Ion Chromatography sys-
tem was run for the chemical analyses. Geographic informa-
tion (e.g., ambient temperature, humidity and atmospheric
pressure, latitude, longitude, elevation) was gathered with
Kernel Anemometer before sampling at each site. Scanning
Electron Microscope (SEM) photographs were taken at the
Hacettepe University, Tiirkiye.

Results
Taxonomy

Description:

Superfamily Cytheroidea Baird, 1850
Family Xestoleberididae Sars, 1928
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Genus Xestoleberis Sars, 1866

Genus: Xestoleberis Sars, 1866

The genus Xestoleberis is characterized as follows: Valves
with crescent shaped scar so-called “Xestoleberis-eye spot”
(Athersuch et al. 1989). Carapace surface is smooth and
its shape strongly inflated from ovate, reniform to trigonal.
Antennula (A1) has six segments, while Antenna (A2) has
two segmented exopodite spinneret seta and three endopo-
dite segments terminating into two stout claws. Males bear
a pair of brush-shaped organs located between the first and
second pair of thoracic legs. The thoracic appendages are
known as walking legs.

Xestoleberis nansenensis n. sp.

Holotype: Adult female collected (February 28, 2022) from
station 29, the type locality (64° 33.036'S, 62° 05.142' W; a
water body (small puddle) about 50 m away from the sea on
the coastal zone of the Nansen Island, Antarctica) mounted
on a slide and covered with a cover slide (No: Ant-OK-01),
valves were used in SEM photographing and kept (No: Ant-
OK-02) in the laboratory.

Paratypes: 1 female collected from the type locality is
kept in the micropaleontological slide.

Etymology: The new species is named by adding the
suffix -ensis to the type locality (Nansen Island). Gender
feminine.

Description: Carapace whitish in color. In lateral view,
carapace subovate; dorsal margin rounded, ventral margin
slightly concave, posterior margin rounded, and anterior
margin pointed (Fig. 2A-D). Left valve (LV) overlapping
right valve (RV). Hinge merodont. Four long adductor mus-
cle scars (Fig. 2E, H-G) vertically located closer to ventral
margin, one oval dorsal (antennal) scar with a thin tubercule-
like structure inside located upper right (anterodorsally) of
the adductor scars (Fig. 2H).

The area of “Xestoleberis spot” is not well seen exter-
nally but in internal view, it is inconspicuous, small in shape,
and located anterodorsally above the adductor muscle scars
(Fig. 2A). Carapace surface with thin, partially completed
longitudinal striations and normal pore openings with short
seta (Fig. 2E, I). Carapace moderate in size (L =0.50 mm,;
H=0.27 mm; n=2). Internal view, both margins with two
lists on the calcified region.

Antennula (A1) (Fig. 3A): Five segmented; first seg-
ment with a medium-size short smooth seta. Second seg-
ment long about size of last three segments and with a
short anterior seta. Third segment short about half of pre-
vious segment with a short medial seta and antero-ven-
tral seta. Penultimate segment long about 2/3 of second

segment with three setae; a long smooth seta extending
about half of terminal segment, two antero-ventral setae
unequally long, a short seta about size of terminal seg-
ment, long seta extends tips of terminal setae. Terminal
segment ending with three almost equal size smooth short
setae about size of the segment.

Antenna (A2) (Fig. 3B): Five segmented. First segment
subrectangular and long about size of next two segments.
Second segment with a long stout two-joined exopod
reaching tips of terminal claws, two unequally long ventro-
apical setae present, short seta almost half of the third seg-
ment, and long seta reaching half of penultimate segment.
Third segment subdivided, subrectangular narrowing to
distal margin with one short anterior seta. Penultimate seg-
ment thin with one stout small claw-like ventral seta and
one anterior seta. Terminal segment very small, ending
with one well-developed claw.

Mandibula (Md) (Fig. 3C): Coxa without teeth (diag-
nostic character). Exopod with two almost equally long
and smooth setae reaching about size of first endopodial
segment. Endopod with three segments. First segment with
one long antero-ventral seta, extending tips of terminal
setae. Second segment very short with two anterior setae.
Terminal segment with one long medial seta slightly plu-
mose and four smooth terminal setae medium in size.

Maxillula (Mx1) (Fig. 3G): Vibratory plate with 12 hir-
sute setae (not shown). Exopod with two plumose long
setae. Endopodite with 3 endites (masticatory lobes) and
with two-segmented palp. First palp segment without seta
and second palp segment very short with two unequally
long setae and one claw-like smooth seta. Endites end-
ing with 5, 4, and 4 short setae, respectively. First endite
with one smooth antero-distal seta; second endite with two
almost equally long distal setae (not shown in Fig. 3G).

First thoracic leg (T1) (Fig. 3D): Four segmented with
a well-developed terminal claw. First segment without
seta. Second segment with one smooth anterior apical seta
about length of third segment. Third segment with very
small postero-distal seta. Fourth segment smooth without
seta.

Second thoracic leg (T2) (Fig. 3E): Three segmented
with a well-developed terminal claw. First and third seg-
ments without seta. Second segment with one anterome-
dial smooth seta.

Third thoracic leg (T3) (Fig. 3F): Four segmented with
a well-developed terminal claw. First, third, and fourth
segments without seta. Second segment with one medial
size antero-apical seta. Fourth segment anteriorly with
bump-like structure.

Uropod (Fig. 3H): With two medium-size setae.

Genital organ rounded. Males not observed.

Color: Translucent to whitish.
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Fig.2 Xestoleberis nansenensis n. sp. (Holotype). Female. A LV
with pore openings external view, B LV internal view (attention to
the postero-dorsal margin slightly bending down), C LV close exter-
nal view of posterior end, D LV close external view of anterior end,
E Adductor muscle scars external view, F LV close internal view of
posterior margin, G LV close internal view of anterior margin, H

Water chemistry

Tables 1 and 2 display measurements of physicochemi-
cal water properties. Among them, water temperature
and electrical conductivity (referring to salinity) appear
to be most effective on species occurrence. Accordingly,
water characteristics of the type locality of the new species

@ Springer

Adductor muscle scars internal view, and I Close internal view of
pore openings. Circled area covers Xestoleberis spot. Note to views of
C-E which are reversed from A to show details on the carapace. Note
to oblique views of F and G. Scale: A, B 100 mm; C, D 35 mm; E
10 mm; F, G 30 mm; H 20 mm; and I 10 mm

(Tables 1 and 2) can be characterized as cold, saline,
highly alkaline, and well oxygenated. Among the vari-
ables, chloride and sodium were the dominant elements
(Fig. 4), while magnesium level was higher than calcium.
Except bromide ion, levels of some ions measured (e.g.,
NO—,, NO75, PO™,, NH*,, F, and Li™) were below the
standard values and not significant.
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Fig.3 Xestoleberis nansenensis
n. sp. Holotype female. A Al,
BA2,CMd,DMx1,ETL, F
T2, G T3, and H uropod with
genital organ, I eye. Scale bar:
5 um

Discussion
Distinguishing features of X. nansenensis n. sp.
Figures 2 and 3 obtain possibility of comparing several

dis/similarities of the new species from its congenerics.
Some of those distinguishing features are discussed below.

(1) Carapace shape, ornamentation, muscle scars, and Xes-
toleberis spot:

Xestoleberis nansenensis n. sp. carapace shape is very
much identical to X. sefouchiensis of Okubo (1979); how-
ever, the new species differs based on the following fea-
tures: (i) anteriorly X. setouchiensis is more pointed than
X. nansenensis n. sp., (ii) ventral margin in the new species

@ Springer
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Fig.4 Ternary plots (a—f) of 22 freshwater sites sampled during the expedition show percent values of the relationships among physicochemical

variables. Abbreviations are given in Table 1 and 2

is concave but it is convex in X. setouchiensis, and (iii) X.
setouchiensis has both sieve-type and lip-type pores (Group
A of Sato and Kamiya 2007), but a few lip-type pores and
normal pores are dominant in the new species. Additional
differences are also found in the soft body parts discussed
below. At first glance, the members of the genus Xestoleberis
can be separated from others by having a relatively smooth
carapace and subovate shape (Luz and Coimbra 2015; Le
and Tsukagoshi 2018). In contrast, carapace surface of X.
nansenensis n. sp. bears fine longitudinal striations which
are completed or incomplete along the valves in appearance
and easy to observe in SEM photographs (Fig. 2A, E). This
feature is comparatively different than most (if not all) other
species of the genus with smooth surface but some species
(e.g., cf. X. granulosa in Brady 1880; X. kerguelenensis, X.
capensis in Miiller 1908) are also known with ornamenta-
tions, such as fine to large pores and/or pits (e.g., see X.
davidiana in Chapman 1915 and X. gracilariaii in Chand
and Kamiya 2016).

Besides smooth surface, pore type(s) on the carapace is
also used for taxonomic descriptions; for instance, species
of the genus generally consists of two (or three) types of
pore opening: a normal type (or simple pore), lip type and a
sieve type of pores (Puri 1974; Hanai and Ikeya 1991; Sato
and Kamiya 2007; Luz and Coimbra 2015). In some cases,
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multiple pore types are observed; for example, Sato and
Kamiya (2007) grouped their 13 species into three groups
as Group A (sieve and lip types), Group B (sieve type), and
Group C (sieve and simple types). Xestoleberis nansenensis
n. sp. has different combination of pore types as is the case
in Chand and Kamiya (2016). Its carapace consists mostly
of lip type scattered over the carapace and a few normal
pore types mostly located closer to the ventral edge and a
few through the anterior and posterior edges. In total, there
can be about 53 (46 lip, 7 simple type) pores on each valve.
Moreover, some species did only have one pore type. Sato
and Kamiya (2007) pinpointed that females do have more
pore numbers than males, but this is not applicable for our
new species due to lack of males. Although numbers of
pores are not commonly used during species description,
this may be an important tool for future studies (Sato and
Kamiya 2007).

In terms of muscle scars, at first glance, the new spe-
cies resembles members of the genus by means of having
four adductor muscle scars. The main difference is that these
scars are longitudinally placed and relatively longer than
scars reported in other species. However, comparing to other
species (e.g., cf. X. munensis in Le and Tsukagoshi 2018, X.
amazonica in Luz and Coimbra 2015) with a common type
of U-shaped upper (frontal) muscle scar located vertically,
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this scar in the new species is almost oval in shape with a
small spine-like part developed inside.

Among the differences, “Xestoleberis spot” is also used
to separate the genus from other related genera Keyser (1988
p. 184) provided detailed information about the formation
of this spot, indicating that the spot is probably formed due
to “...an irregularity in the inner calcified layer of the shell.
Apart from that it is just a place where two muscle scars are
present.” Accordingly, one possible reason of the flexibility
of the shape of the spot is considered as “...the different
degree of filling of the reservoir of the spinning gland alters
the direction of the pulling force of the muscles” (Keyser,
opt. cit.). Based on this explanation, one may consider
reasons for different occurrences of the shape of the spot.
For example, in some species (X. brasilinsularis), the spot
is very small and/or almost not visible (Luz and Coimbra
2014). In some other species, for example, see X. vietnamen-
sis, it is divided into two pieces (Le and Tsukagoshi 2018).
Therefore, this view may explain finding a small inconspicu-
ous shape of the spot in the new species. Nevertheless, this
character should be carefully used to identify the species
from others.

In size comparison, X. nansenensis n. sp. most resembles
two species (X. machadoae and X. brasilinsularis) in Luz
and Coimbra (2014). However, the new species is relatively
larger (Ilength=0.50 mm) than these two when the lengths
of the type species, X. brasilinsularis and X. machadoae,
are 0.42 and 0.34 mm, respectively. On the other hand, it
should be underlined that the range among the species vary;
therefore, such information should be used carefully.

(1) Chaetotaxy and soft body parts:

Xestoleberis nansenensis n. sp. covers several unique and
diagnostic characteristics in the soft body parts as discussed:

(i) First antenna (A1) has five segments. Similar to X.
petrosa (Chand and Kamiya 2016) and few more
species listed in Sato and Kamiya (2007), the first
segment is comparatively longer than that in the
other species. Okubo (1980) stated X. setouchiensis
has five segments (podomeres), but line drawings
show six segments. Thus, this needs to be confirmed
with further studies. Also, it should be noted that
numbers of segments are not possible to compare
with many of the other species because of lack of
line drawings of many Xestoleberis species but see
exception in Hartmann (1984). This is mostly due
to the reports based on fossil and/or only carapace
descriptions (see Kaesler and Waters 1972). How-
ever, a few resembling species with soft body parts
can be compared to the new species. For example,
Le and Tsukagoshi (2018) reported two species (X.

(i)

(iii)

vietnamensis and X. munensis) with six podomeres
that the length ratios of these species ranged from
25:24:7:13:1:6 to 25:24:8:8:13:6, respectively.
There is a gradual decrease from proximal to dis-
tal segment. This ratio in X. nansenensis n. sp. dif-
fers from others as 3.5:4.0:1.6:2.2:1.0. Similarly,
Sato and Kamiya (2007) described 7 of 13 species
with five segments from the coast of Japan. They
indicated that numbers of segments on Al can be
used during taxonomic description. If this is true,
the genus Xestoleberis may be separated into several
subgenera or genera. Further studies may focus on
this issue. Besides segmentation, other differences
are seen in the location and numbers of setae. For
example, unlike one short seta on the first segment
of X. nansenensis n. sp., such seta is absent in several
species (e.g., see X. vietnamensis, X. munensis, X.
planuventer, X. kurosio, X. sagamiensis, X. notoen-
sis, X. ryukyuensis, X. sesokoensis, X. magnoculus)
(Sato and Kamiya 2007), while a small setal group
was observed in several other species (e.g., cf. X.
penna and other six species in Chand and Kamiya
2016). Comparing the locations of the setae, there are
only a few setae located on the anterior edges of the
new species compared to others; however, most of
the setae on Al are indeed seen on the anterior ends
of the segments. Also, terminal segment ends with
three smooth, short, and almost equal sized setae,
while these setae are unequally long in those species
(e.g., X. vietnamensis, X. munensis) compared here.
It should be noted that the middle one of the termi-
nal setae on A1l of the new species is most probably
aesthetasc “Ya” but is very much seen like a seta.
Second antenna (A2) has differences clearly seen in
chaetotaxy compared to the other species discussed
here. First, the third segment is subdivided. In some
ostracod species, for example, in the males of can-
donid [e.g., Neglecandona neglecta (Sars 1887)]
species, A2 includes five segments (Meisch 2000).
For example, the terminal segment of the new spe-
cies ends with a well-developed hook-like claw but
there are two claws in almost all the species (e.g., X.
vietnamensis, X. munensis, X. gracilariaii, X. mar-
cula, and see species listed in Sato and Kamiya 2007,
Chand and Kamiya 2016). Another difference is seen
in the exopod which includes a three-segmented spin-
neret seta located antero-distally. This seta is usually
without division (e.g., see X. concava, X. gracilariaii
in Chand and Kamiya 2016) or two segmented (e.g.,
X. marcula, X. setouchiensis).

Mandibula (Md) has a very interesting, unique, and
different characteristics. Unlike other ostracod spe-
cies (see e.g., Okubo 1979, 1980; Sato and Kamiya
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2007; Hirosaki 2013; Chand and Kamiya 2016),
the teeth on the coxa are either reduced or absent.
This is considered a diagnostic characteristic of the
species; however, without further speculation, there
can be two possible reasons for this unusually inter-
esting feature; (1) this may be an anomaly in this
individual. To support this view, there should be
more individuals checked out for this character, but
none are available at the moment, and (2) the part
of the coxa might have been broken and lost during
the dissection. This approach is unlikely since both
mandibulae (Fig. 3C) are clearly seen in the slide.
Future studies are needed to compare the character,
and again, more individuals should be analyzed to
clarify the issue. Additionally, there are only three
segments (or so-called podomere) in the new species.
In comparison, there are generally four segments in
most of the ostracod species, but exceptions occur
(cf. X. ryukyuensis in Sato and Kamiya 2007). Also,
numbers of setae on exopod of the first segment (2
setae) is similar to X. ikeyai reported from Japan
(Sato and Kamiya 2007) and six other species (X.
becca, X. concava, X. gracilariaii, X. marcula, X.
natuvuensis, X. penna) reported from Fiji Archipel-
ago by Chand and Kamiya (2016). Differences in the
setal group in the endopodial segments and length of
the segments are clearly seen among the species. For
example, unlike the smooth and almost equally long
setae in the new species, there is one long and on
short hirsute seta found in X. ikeyai and two hirsute
setae in other species. First segment is not divided
and is longer than the next two segments. Claws are
not well developed (or not claw like) on the third (ter-
minal) segment. Readers are suggested to compare
mandibula with all other known species of the genus
(e.g., see Chand and Kamiya 2016).

(iv) Reporting 12 hirsute setae on the vibratory plate
of the maxillula is another different character even
though number varies among the species from 13
to 17 smooth and/or plumose or hirsute setae (Sato
and Kamiya 2007; Chand and Kamiya 2016). For
example, X. sefouchiensis has 15 feather-like setae
and first palp with four antero-distal setae (Okubo
1980) but two small setae occur in the first palp in
the new species (Fig. 3).

(v) Thoracic legs: They are all similar in shape end-
ing with a claw. Thoracic legs (T1-T3) have four
segments. Basal setae are not observed in the new
species even though many species of the genus bear
at least one or more basal setae. There may be one
exception in X. ikeyai where the first thoracic leg
seems to have three segments (see Fig. 12E in Sato
and Kamiya 2007). However, these authors stated
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four segments (podomeres) in the text. This infor-
mation needs to be confirmed.

(vi) Uropod is reduced in all the species of the genus
Xestoleberis. This is also the case in the new spe-
cies where there are two smooth setae in the uropod.
Comparison of the numbers of setae among the spe-
cies, variations can be seen from one to three smooth
or hirsute or both types of setae. There are at least
three species (X. petrosa, X. gracilariaii, X. becca)
(see Chand and Kamiya 2016) known with one short
seta, while four (X. penna, X. concava, X. marcula,
X. natuvuensis) and nine species (X. sagamiensis, X.
notoensis, X. ryukyuensis, X. sesokoensis, X. kuro-
shio, X. magnoculus, X. ikeyai, X. vietnamensis, X.
munensis) are described with two and three setae,
respectively. Numbers of setae and shape of the uro-
pod are commonly used in taxonomic descriptions
of many ostracods, but this is not common in the
genus Xestoleberis. However, this may be used to
make groups of the species and can be more com-
monly used during the taxonomic description of the
live species.

Female genital organ is rounded in the new spe-
cies similar to the other species while male organs
(e.g., hemipenis) cannot be discussed in here due to
lack of males.

Importance of reporting a new species

Brady (1907) using samples from the National Antarctic
Expedition of Great Britain was the first to report nine ostra-
cods from Winter Quarters and environs in Antarctica (see
details in Brady 1907). Among them, X. reniformis was the
only species of the genus described as a new species from
Antarctica. Later, studies on the ostracods from the continent
have been increased although the frequency seems to be rela-
tively low. Following Brady’s reports, Miiller (1908) (five
species of the genus collected from the Indian Ocean sec-
tor of the Antarctic shelf) and Chapman (1916, 1919) (five
species from McMurdo Sound and Recent muds of the Ross
Sea) announced several other species, including members
of Xestoleberis. Benson (1964) introducing an undescribed
Xestoleberis sp. provided a list of early studies on ostracods
reported from Antarctica. As it was underlined, these species
are mostly marine benthonic and/or planktonic ostracods
(and few were sub/fossils) collected from open sea and/or
nearby the mainland. Similarly, Majewski and Olempska
(2005) listed 29 marine podocopid ostracods around Admi-
ralty Bay on King George Island, in which X. cf. rigusa
was reported. The authors concluded that there was no clear
relationship between ostracods and environmental variables
used in their study (see discussion below). Most recently,
Nazik et al. (2022) described six species belonging to six
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genera from two (Hovgaard and Horseshoe islands) of seven
sites with 12 samplings collected around the islands, includ-
ing King George, Horseshoe, Calmette, Videla, Hovgaard,
Nansen, and Deception islands. The authors did not report
the species of the genus Xestoleberis in their study. Also,
ostracods were not reported from Nansen Island by the
authors. In contrast, Xestoleberis nansenensis n. sp. is the
first ostracod report from a water body (a puddle with about
100 cm? of surface area and 30 cm of depth ca. 50 m away
from the sea) on the Nansen Island even though there are
some species already reported from the areas nearby (e.g.,
see Nazik et al. 2022). As stated above during the present
study, ostracods were solely collected from this island and
other 31 water samples did not cover a sign of ostracods.
Absence of ostracods from other samples can be correlated
with (i) improper aquatic conditions and water chemistry
(i.e., low water temperature, levels of calcium or magne-
sium), (ii) low or absence of sediment levels, and (iii) isola-
tion of the islands from the mainland. One may also con-
sider biotic factors herein, but I did not observe fish or larger
invertebrates during the sampling from the type locality. For
example, no fish was seen in the lakes and other water bod-
ies sampled on the islands. Eventually, one may consider
biotic factors are less or no importance on the absence of
ostracods.

In terms of improper aquatic conditions, as indicated
above, bromide level (29.3 mg/L) of the waters collected
during the present study was comparatively found higher
(Table 2) than the freshwater systems (ca. 0.5 mg/L) (WHO
2009) but it was even low for the seawater where the range
was generally known from 65 mg/L to well over 80 mg/L
(Al-Mutaz 2000). Such a level of bromide can be expected
since occurrence of bromide in natural aquatic sites coin-
cides with NaCl due to similar physicochemical character-
istics of 10 marine sampling sites. In contrast calcium and
magnesium followed by Na and Cl were dominant in the
22 freshwater sites (Fig. 4). Meanwhile, we do not know if
(or how) the bromide and ostracods are related. Thus, this
part of the study is open for further discussion. On the other
hand, finding the species from a very cold and saline water
challenges our knowledge about ostracod tolerance level.
For example, it is known that several species of freshwater
ostracods can tolerate very high (up to 55 °C) (Kiilkoyliioglu
et al. 2003) and very low (ca. 0.5-1.0 °C) temperature levels
(Delorme 1991; Kiss 2007) but in seawater this seems to be
much lower (0.3 °C this study). Now, we may not explain
how ostracod tolerate such extreme conditions due to lack
of studies. Further studies are needed.

Second possible explanation of the absence of ostracods
from the sampling sites was inadequate levels of sediments.
According to field observation by the author, except lake
samples, all other water bodies showed very scarce and/or no
sediment enough to support ostracods on the bottom of the

water bodies, including the type locality. This also applies to
samples taken from the littoral zone of the seawater. Accord-
ing to the previous studies (Adams et al. 1992; Boyd 2015),
sediments as source of different chemicals play critical role
in aquatic ecosystems. Considering most of the ostracods
are bottom dependent, a few swimming species may prefer
living in or around the macrophytes. They mostly inhabit
parts in and/or just above the sediment where ostracods find
possibilities to feed and survive on several different organ-
isms and organic matter (Puri 1966). Implication of this
approach is that lack of sediments reduces the chance of
finding suitable habitat for ostracods, which may be the case
in the present study.

Isolation of the islands may be another explanation of
the absence of ostracods from many sites sampled during
the present study. Antarctica has a long geological history
going back to about Precambrian age. It has mainly two parts
East and West Antarctica. The sampling sites (Table 1) were
located on the western part of the continent. According to
Nazik et al. (2022), species found from the sites closer to
the present sampling location are known from about Oli-
gocene to Recent. Indeed, Williams et al. (2008) reported
well-preserved non-marine ostracods from the Miocene,
indicating a lake setting (Palaeolake Boreas) probably suit-
able for the ostracods. Implication of this information is that
the separation of the continent from the mainland is a long
story. Hence, such a long-term isolation may cause absence
(or low) freshwater ostracod species living on the islands.

In addition to these possibilities, the lack of species may
be due to the lack of studies on the islands. Although sev-
eral different species of different taxonomic groups have
been reported from the waters on the islands (Majewski
and Olempska 2005; Dartnall 2017), scarcity of ostracods
may not be well explained. Hence, this may be challeng-
ing for future studies. Herein, one may argue about ear-
lier ostracod species reported alive from the islands. For
example, Dartnall (2017), listing several different aquatic
species, reported nine freshwater ostracods (Candona sp.
from South Georgia islands (Dartnall 2017); Eucypris
pestai [recently accepted name Amphicypris pestai (Graf
1931)] from South Georgia islands (Graf 1931); Cypretta
sp. (recently Cypretta cf. seurati) from Macquarie Island
(Lofthouse 1967); Eucypris corpulenta [recently known
as Ramotha corpulenta (Sars 1895)] from Tles Kerguelen
and the Poincaré peninsula (Lofthouse 1967); Eucypris fon-
tana [recently known as Argentocypris sarsi see Diaz and
Martens 2014 (Graf 1931)] from South Orkney and South
Georgia islands (Graf 1931; De Deckker 1981a); Eucypris
virens (Jurine 1820) from Macquarie Island and Tles Ker-
guelen (Dartnall 2017); Ilyodromus kerguelensis Miiller
1906 from Possession Island, Tles Kerguelen, Tles Crozet,
and Prince Edward Islands (Lofthouse 1967; Dartnall 2017);
Cypridopsis frigogena (recently known as Neocypridopsis
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frigogena, see Martens and Behen 1994) (Graf 1931) from
South Orkney and South Georgia islands (Graf 1931, De
Deckker 1981b; and Tanycypris sp., Dartnall 2017 from
South Georgia) from the Antarctic islands. However, from
a careful detailed search on the locations listed in Dartnall
(2017), I found out that except two species some of these
ostracods previously reported did not belong to the area
within the 60° S of Antarctica. For example, Graf (1931)
listed A. fontana and N. frigogena from the samples provided
by Dr. W. Konig in 1926 but Konig’s samples were collected
from Grytviken (S. Georgia Island) which is located north of
60° S. On the other hand, De Deckker (1981a, b) identified
two species (N. frigogena, A. sarsi) from the lakes on Singy
Island (S. Orkney Islands) located at the border of 60° S
latitude. Therefore, at the moment, except these two species,
there is no other freshwater ostracods from the islands as far
as the present study shows.

Finally, it should be stated that the new species includes
several characters different from the other species of the
genus Xestoleberis. Comparing the characters provided in
Athersuch et al. (1989), it may also be a new genus of the
family. However, due to lack of specimens, description of the
species is tentatively done in here. Thus, its taxonomic status
can possibly be verified with providing more specimens.

Conclusion

Based on the differences in soft body parts and carapace
introduced above, Xestoleberis nansenensis n. sp. is pro-
posed as a new species from the Nansen Island, Antarctica.
This is the first ostracod species found from this island.
Absence of ostracods from other islands sampled during the
study are discussed based on improper aquatic conditions
(e.g., low-temperature values) and historical background
of the area. Although marine and brackish water ostracods
are known from the continent, the known literature reveals
that there appears to be only two non-marine living ostracod
species from the freshwater habitats within the 60° S in Ant-
arctica. This result suggests that non-marine ostracods can
be found in all six continents, but future studies are thought
to clarify the issue.
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