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Abstract A new species of the genus Paralomis, Paral-
omis elongata, has been collected from the Spiess se-
amount near Bouvet Island in the Southern Ocean. The
species shows close affinity with P. anamerae Macpher-
son, 1988, from the Patagonian Shelf, P. africana Mac-
pherson, 1987, from the south-western African shelf,
and P. aculeata Henderson, 1888, from Crozet Islands.
Morphological differences among the species and eco-
logical characteristics are discussed.

Introduction

The Lithodidae, an anomuran family of crab-like deca-
pods, appears to be rather diverse in shelf and upper
slope waters of all oceans except the North Polar Ocean
and the high Antarctic continental shelves (Zaklan 2002;
Thatje and Arntz 2004). The largest generic and species
diversity has been recorded in the North Pacific

(Makarov 1938; Dawson and Yaldwyn 1985; Dawson
1989; Zaklan 2002).

In Subantarctic and Antarctic waters, a number of
lithodid species were discovered through increasing
sampling efforts in the past years (Arntz and Thatje
2004; Thatje et al. 2005). It is remarkable that most of
them occur on insular shelves and slopes including the
Falkland shelf, Burdwood Bank, South Georgia (Bir-
stein and Vinogradov 1972; Macpherson 1988a), Prince
Edward Islands (Henderson 1888), Crozet and Posses-
sion Islands (Arnaud 1971, 1976), Scott Island (Birstein
and Vinogradov 1967; Macpherson 1988b), but remain
completely absent from the high-Antarctic continental
shelves due to physiological constraints imposing on
biogeography (Thatje 2004, Thatje and Arntz 2004). The
expeditions EPOS and ANT XXI with R/V ‘‘Polar-
stern’’ explored the benthic environment of Spiess Se-
amount close to Bouvet Island. The trawl sampling
during these expeditions resulted in the collection of
several specimens of Lithodidae, which not only close a
biogeographic gap, but which are also belonging to a
new species. In this paper we describe this new species
obtained from Agassiz trawl and stone sledge samples.
Underwater photography revealed that the top of the
Spiess Seamount is characterised by volcanic rock, with
almost no layer of finer sediments (see Arntz et al. 2006).
Part of the rock surface shows dense accumulations of
spines of regular sea urchins, which also appeared in the
AGT samples. The benthos is poor of species and
characterised by very abundant ophiuroids, a few
anthozoans and polychaetes (Arntz et al. 2006).

The Paralomis material is deposited in the Research
Institute and Museum Senckenberg (SMF), catalogue
numbers apply to the collections of the Senckenberg
Museum. For taxonomic study, comparative material
on related species was examined from the collections of
The Natural History Museum, London (NHM) and the
Zoological Museum of Moscow State University
(ZMMU).

The following abbreviations are used for the mea-
surements: CL = carapace length (measured from the
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base of the rostrum on the orbit side to the posterior
margin of the carapace); CW = maximum carapace
width; P2–4 = pereopods 2–4; ML = length of merus
measured along dorsal margin; MW = maximum width
of merus; CaL = carpus length measured along the
dorsal margin; CaW = maximum width of the carpus;
PL = propodus length measured along dorsal margin;
DL = dactylus length measured along dorsal margin;
ChL = chela length measured along dorsal margin;
ChH = maximum chela height; ChT = maximum
chela thickness.

Systematics

Paralomis elongata Spiridonov, Türkay, Arntz, Thatje n.
sp. (Figs. 1, 2, 3, 4, 5)

Holotype 1 male (SMF 30111), Spiess Seamount, R/V
‘‘Polarstern’’ EPOS 3 Expedition, March 1989, St. 312,
Haul 27, 320 m, Agassiz Trawl (Figs. 1, 2, 3, 4).

Paratypes 1 male, 1 ovig female (SMF 30112), Spiess
Seamount, R/V ‘‘Polarstern’’, ANT XXI (2), St. 65-344-
1, 54 44,4¢S, 00 808,13¢E, ca. 300 m, Agassiz Trawl (for
details see Arntz and Brey 2005).

Diagnosis Carapace rounded, generally pyriform,
somewhat longer than broad. Postorbital area bears
four to five spinules. Largest sharp granule occupying
the highest level of the gastric area, a pair of similar
granules on the posterolateral area and three similar
granules on the intestinal area, and the remaining dorsal
carapace surface densely covered with smaller granules.
Rostrum consisting of basal (ventral) and two long
dorsal spines overreaching the cornea and two pairs of
additional spinules posterior to the dorsal ones, the
median pair being smaller and barely distinguishable in
smaller size specimens. External orbital spine hardly
reaching the cornea. Antero-lateral and lateral margin
with six to seven large setose spines and smaller spinules
between them. Postero-lateral and posterior border with
15–16 sharp setose spines and spinules. Marginal plate
of the abdominal segment V armed with three large se-
tose teeth. Scaphocerite with two large mesial subequal
spines directed dorsally; two long black-tipped terminal
spines and a large lateral spine; without granules.
Walking legs are relatively slender and more than twice
as long as the carapace. Merus of P 3 reaches more than
70% of the CL. All spines on meri of pereopods two to
four separated, those on posterior face, totaling more
than ten strong spines in two rows.

Description of male holotype (Figs. 1, 2, 3, 4) Carapace
rounded, generally pyriform, somewhat longer than
broad. Areas well-defined, gastric area elevated, cardiac
area forms a triangle. Postorbital area sloping down
laterally, bearing four to five spinules. Dorsal surface of
the carapace densely covered mostly with acute granules

and generally flatter ones on the gastric area (except of
the granule occupying the highest level of it, which is
acute and larger than the others). Besides the largest
gastric granule, another pair of larger granules with tufts
of setae is located at the highest level of the branchial
areas; a pair of similar granules is located close to the
junction at each postero-lateral border with the poster-
ior margin; the intestinal area bears three similarly
shaped large granules.

Subhepatic and pterygostomial areas with rare
inconspicuous granules, nearly smooth and unarmed,
except for a small spine at the terminal angle of the
pterygostomial area.

Basal (ventral) spine of the rostrum is curved, black-
tipped, and its ventral surface is smooth. Two nearly
parallel black-tipped dorsal spines with an U-shaped
incision between them hardly reach the tip of the basal
spine. Basal and dorsal spines overreach the cornea.
Two pairs of smaller spines posterior to dorsal ones are
arranged in a nearly straight line, the lateral ones being
somewhat larger than medians.

External orbital spines are long and sharp and hardly
reach the cornea. Anterior margin of the carapace
slightly concave with a small spine close to the first an-
tero-lateral spine. Antero-lateral margins have four large
black-tipped spines and smaller spinules between them.
Lateral margin has two large black-tipped and slightly
curved spines and three smaller anterior spinules,
respectively. Postero-lateral margin has four to five lar-
ger setose spinules and several smaller ones behind and
between them, intergrading into the similarly orna-
mented posterior margin; altogether these spines and
spinules amount to 15–16.

Abdominal segment II is covered with granules simi-
lar to those on the posterior face of the carapace. The
segment is entire without separation into plates and only
the lateral parts are separated by depressions. Anterior
margin has a pair of large setose spinules medially, the
lateral margins have six to eight similar ones. On segment
III, the median plate is separated from lateral ones by
furrows, the former covered with numerous setose
granules, and the latter with fewer granules, while the
lateral margins are armed with five spinules. Segment IV
has a similar external division into median and lateral
plates, in addition to two much smaller marginal plates
on either sides. Median and lateral plates nearly lack
granules, but bear tufts of setae on their borders, and
each marginal plate is armed with three large setose
teeth. Segment V has lateral plates that are about twice
as the long as median one and clearly overreach it pos-
teriorly. Granulation and setation pattern of the median
and lateral plates are similar to those of the previous
segment; each marginal plate is armed with three setose
teeth. Segment VI is somewhat broadened towards the
telson, its periphery has tufts of setae, and the posterior
margin has two spinules adjacent to the telson; the
marginal plates armed with two teeth. Telson trapezoidal
has a longitudinal groove and two spiniform granules.
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Antennular peduncles elongated, somewhat over-
reaching the cornea, are distinctly convex laterally and
somewhat convex dorsally, the third segment is longer
than the second.

Basal segment of the antennal peduncle has a small
antero-external spine; the second segment has a long
spine by far overreaching the spiniform termination of
the last segment of the peduncle and one additional spi-
nule at the base. Scaphocerite has a spinule at the base on
both the lateral and mesial faces; mesial face further
bears two subequal spines directed dorsally; two long
black-tipped terminal spines and a smaller spine are on
the lateral face; the surface is smooth without granules.
The first segment of the antennal flagellum is stout, and
the second is elongated, more than twice as long as first.

Chelipeds are unequal, the right is more massive than
the left. Basipodites of the chelipeds have few, flat
granules and tufts of setae on the ventral face, transition
to the mesial face is densely beset with tufts of setae, the
mesial and lateral faces are otherwise smooth; the ischia
have two converging rows of setose tubercles on the
ventral face and some on the lateral face; the mesial face
has scattered tufts of setae. Meri have three rows of
setose spinules on the extensor face, two rows on the
flexor face and two rows on the lateral faces; some
spinules are located between the rows; the mesial face
has sparse tufts of setae and two strong spines near the
junction to the carpus. Carpi sub-cylindrical and have
six to seven rows of setose spines (on dorsal face) and
setose tubercles (on inner face). Chelae have rows of

Fig. 1 P. elongata sp.n.,
holotype (SMF 30111), CL
93.5, CW 91.5. a Dorsal view.
b Ventral view
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tufts of setae, proximally associated with distinct
tubercles; on the dorsal face there are two irregular rows
of setose spines. Fingers of larger chela with three broad
proximal teeth each, are rounded on the movable finger
and more truncated on the immobile one; the distal third
of the cutting edge is armed with a dark (probably
silicified) band, which forms an indistinct spoon-shaped
face. Fingers of the smaller chela have numerous small
teeth that increase in size distally and similar dark bands
are seen in the distal thirds of the cutting edges.

Pereopods (P) 2–4 are relatively slender, similar in
size and morphology, P 3 is somewhat longer than the
others, more than twice as long as the carapace. Ba-
sipodites of pereopods are generally smooth with tufts
of setae on the flexor faces. Meri are sub-cylindrical:
the extensor face has a row of ca. 12 black-tipped
spines, the flexor face has two rows consisting of five to
seven black-tipped setose spines and two to three spines
between them. The anterior face is generally smooth,
with sparse tufts of setae and indistinct granules. The
posterior face has two arquate rows of spines, most
being black-tipped and setose: in P3 with ten spines in

the upper row and six spines in the lower one, in P4
with eight to nine spines in the upper row and four
spines in the lower one. Carpi are sub-cylindrical, with
two rows of six to seven black-tipped setose spines on
the extensor face, four to five spines on the posterior
face and a row of three to four spines in the upper part
of the anterior face; the remaining surface is smooth.
Propodi are compressed laterally, with two to three
irregular rows of five to eight black-tipped setose
granules on both the extensor and flexor faces, with an
irregular row of somewhat smaller spinules on the
posterior face, and generally smooth with scattered
setose tubercles on the anterior face. Dactyli are com-
pressed laterally; in their proximal fourth there are two
setose black-tipped spines on the extensor face, on the
posterior face two ridges are terminating with setose
black-tipped spines, and one ridge ends in a spine on
the anterior face; irregular rows of tufts of setae border
the extensor and flexor faces, this last one has a row of
thin and sharp dark spines, which increase in length
distally; the remaining posterior and anterior surfaces
are smooth.

Fig. 2 P. elongata, holotype
(SMF 30111). Anterior area.
a Frontal view b Dorsal view
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Female characteristics and variation The abdomen of
an ovigerous female is asymmetric (Fig. 5b). The
asymmetry is nearly not expressed in segment II, which
has a granulation and spinulation pattern similar to that
of the male holotype. In the following segments the left
side the lateral plates are broader and longer than those
on the right side. The marginal plates on the left side are
not separated from the lateral ones, their margins in
segments III–V are denticulated; denticles increase in
size from segment IV–V. On the right side, the marginal
plates are separated from the lateral plates in segments
III–V; there are four setose teeth on the margin of seg-
ment III, three teeth on the margin of segment IV and
two teeth on the margin of segment V.

The ovigerous female and a supplementary male of
similar size show little differences to the holotype with
regard to the carapace shape, its spinulation and gran-
ulation pattern. Their rostra lack, however, the median
pair of additional rostral spinules, and the scaphocerites
also are without additional proximal spines.

Size (in mm)
Holotype male—CL 93.5, CW 91.5; P 3: ML 81.8,

MW 16.7, CaL 42.4, CaW 12.6, PL 64.0, DL 61.5; right
chela: ChL 89.2, ChH 35.6, ChT 25.7, DL 45.6.

Ovigerous female—CL 50.0, CW 45.4; P 3; ML 35.1,
MW 8.1, CaL 20.8, CaW 5.2, PL 28.1, DL 24.9.

Male—CL 47.5, CW 43.8, P 3: ML 35.1, MW 8.8,
CaL 18.1, CaW 6.2, PL 8.6, DL 24.0.

Fig. 3 P. elongata, holotype
(SMF 30111). a Posterior area,
caudal view. b Abdomen
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Colouration According to underwater colour photo-
graphs (see Arntz et al. 2006) and the photo taken on
deck on freshly caught animals, rostrum, anterior mar-
gin of carapace, cardiac area, large spines on carapace,
bases of granules, and scaphocerites are pink, the
background colouration is pink-orange, while in the
underwater photo it is yellowish. Chelipeds and walking
legs are red with the fingers brick red, setae on the
pereopods are golden yellow. This colouration largely
retains after 8 months preservation in formalin. Abdo-
men (seen only on preserved specimens) is whitish, with
bases of spinules pink.

Etymology The species was named after its elongate
carapace and relatively long legs.

Affinities The new species is most similar to the South
Atlantic Paralomis anamerae Macpherson, 1987, de-
scribed from the Patagonian Shelf, P. africana Macph-
erson, 1982 described from the Namibian Slope and to
P. aculeata Henderson, 1888 from Prince-Edward Island
(Indian Ocean Subantarctic). While the two species de-
scribed by E. Macpherson have been sufficiently illus-
trated, Henderson’s P. aculeata has to date only been
known from the ‘‘Challenger’’ report figures. Therefore,
we are giving new illustrations of the single type

specimen of this species. According to the Paragraph
73.1.2. of the International Code of Zoological
Nomenclature (ICZN 1999, p. 79) this single specimen
has to be considered as a holotype by monotypy. All
mentioned and closely related species share such char-
acteristics as the shape of the rostrum and the general
shape of scaphocerite, granulation and spinulation pat-
tern of the carapace and pereopods. They may be dis-
tinguished by the characteristics listed in Table 1. The
differences between the new species and P. anamerae and
especially P. aculeata are small but stable throughout
several specimens. The male holotype of P. aculeata is a
juvenile animal somewhat smaller than the smallest male
of P. elongata from our collection. They are in most
respects similar, but P. aculeata has a reasonably large
unpaired dorsal median spinule on the rostrum and the
less developed mesial spines on the scaphocerite. The
pattern of dorsal spinulation appears to have a high
diagnostic value for defining species of Paralomis, which
either have or lack the median rostral spinule (Macph-
erson 1988a) (Fig. 6).

The present species differs in several characters from
P. anamerae, most important being the spinulation
pattern and the relative length of pereopod meri. The
length of the P3 merus to CL ratio varies but it is
markedly greater (more than 0.7 of CL) in P. elongata

Fig. 4 Paralomis elongata. Holotype (SMF 30111). a Right (larger) chela, outer view, b Right (larger) chela, inner view. c Pereopod 4,
anterior view. d Pereopod 4, posterior view
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than in P. anamerae (about 0.6). Also the posterior face
of meri in P3–P4 of the new species bears a lesser
number of spines (13–17 arranged in two rows versus 7–
8 forming one row in P3 and 12–14 versus 10–11 spines
in P4). Although the variation of the P3 merus to car-
apace length ratio needs further analysis, using data of
statistically representative samples, which are not
available now, it appears to have a high diagnostic value
for distinguishing between all four closely related species
(Table 1). Furthermore, the dorsal spinules of the ros-
trum are aligned in P. elongata, while those in P.
anamerae are in two rows but Macpherson’s (1988a) pl.
28B and Fig. 53A show differences from one side to the
other.

Habitat and symbionths The underwater photography
(see Arntz et al. 2006) accompanying the sampling of
lithodids, revealed that the Spiess Seamount is charac-
terised by volcanic rock and lacks fine sediments. The
benthos both on the underwater imagery and in the
trawl samples was extremely poor. The AGT samples
consisted of the few Paralomis specimens, smashed but
big regular seaurchins, and occasionally ophiuroids and
big anthozoans were found on the pieces of lava coming
up with the gear.

The male paratype carries numerous lepadomorphs
that has overgrown the pereopods and the frontal area
of the carapace.

Fig. 5 P. elongata, female
paratype (SMF 30112), CL
50.0, CW 45.4. a Dorsal view. b
Abdomen
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Notes on the lithodid distribution in the Antarctic
and Subantarctic

Together with P. elongata the Subantractic and Ant-
arctic fauna of the Lithodidae includes 11 species of
three genera (Macpherson 2004; Thatje and Arntz 2004;
Thatje and Lörz 2005). In the Western Atlantic sector,
the lithodid fauna is most diverse and includes two
groups of species showing different distribution pattern.
The first group widely occurs along the Pacific slope of
South America and ranges to the Subantarctic and
Antarctic Islands of the West Atlantic and the East
Pacific sector. It includes Neolithodes diomedeae (Bene-
dict 1894) occurring on the Falkland shelf and in the
South Georgia area and Lithodes turkayi Macpherson,
1988, reaching the Falkland shelf and slope and re-
corded at Peter 1st Island in the Bellingshausen Sea. The
second group combines the species distributed around
the southern termination of South America and along
the south-eastern shelf and slope of South America.
These are Lithodes confudens Macpherson, 1988, which
reaches the Falkland Shelf, L. santolla (Molina 1782)
also occurring on the Falkland shelf, Paralomis formosa
Henderson, 1888, extending as far as to South Georgia
and South Orkney Islands, P. granulosa (Jacquinot
1852) occurring on the Falkland shelf, and P. spino-
sissima Birstein and Vinogradov, 1972, ranging from the
Patagonian shelf to the South Georgia shelf and slope.

The fauna of the East Atlantic and the Indian sector
of the Antarctic and Subantarctic does not include the
species known from the islands of the West Atlantic and
the East Pacific sectors. Two closely related species P.
elongata and P. aculeata occur on the peaks of the
southern termination of the Mid-Atlantic Ridge and the
western outreach of the Western Indian Ridge, respec-
tively. These species differ in many characteristics from
the Paralomis species occurring around the southern
part of South America and off the islands of the West
Atlantic sector of the Antarctic, but they show clear
affinities to the species known from northern Patagonian
shelf (P. anamerae) and the SW-African Slope (P. afri-
cana). Recently, P. anamerae has been recorded also on
the Lena and Ob’ bank (Macpherson 2004). However,
the material from this area, which is of our disposal in
the Zoological Institute of Russian Academy of Sciences
in St. Petersburg indicates that this may be closely re-
lated to P. anamerae but yet a different species. Besides
this Neolithodes duhameli Macpherson, 2004 has been
recently described from the deep waters off Crozet Is-
lands while P. birsteini Macpherson, 1988 has been
found in the Crozet Islands and the Kerguelen Islands
area (Macpherson 2004).

The lithodid fauna is again different further east of
those islands. Lithodes murrayi Henderson, 1888, widely
ranges at shelf depth in an area including the Mozam-
bique Channel, Prince Edward Islands, Crozet and
Possession Islands, as well as off Macquarie Islands and
southern New Zealand (Macpherson 1988a). P. birsteini
Macpherson, 1988, is known from the Balleny and ScottT

a
b
le

1
C
h
a
ra
ct
er
s
to

d
is
ti
n
g
u
is
h
P
.
el
o
n
g
a
ta

fr
o
m

cl
o
se
ly

re
la
te
d
sp
ec
ie
s

C
h
a
ra
ct
er
s

P
.
el
o
n
g
a
ta

P
.
a
n
a
m
er
a
e

P
.
a
fr
ic
a
n
a

P
.
a
cu
le
a
ta

D
o
rs
a
l
sp
in
u
le
s
o
f
ro
st
ru
m

T
w
o
p
a
ir
s,
m
ed
ia
n
a
n
d
la
te
ra
l
(m

ed
ia
n

sp
in
u
le
s
m
a
y
b
e
in
d
is
ti
n
g
u
is
h
a
b
le

in
sm

a
ll
er

a
n
im

a
ls
)
(F
ig
.
1
a
,
2
b
,
5
a
)

T
w
o
p
a
ir
s,
m
ed
ia
n
a
n
d
la
te
ra
l

(m
ed
ia
n
sp
in
u
le
s
m
a
y
b
e
in
d
is
ti
n
-

g
u
is
h
a
b
le

in
sm

a
ll
er

a
n
im

a
ls
)

O
n
e
p
a
ir

O
n
e
la
te
ra
l
p
a
ir
a
n
d
a
si
n
g
le

m
ed
ia
n

sp
in
e
in

fr
o
n
t
o
f
la
te
ra
ls
(F
ig
.
6
a
)

E
x
te
rn
a
l
o
rb
it
a
l
sp
in
e

H
a
rd
ly

re
a
ch
in
g
co
rn
ea

(F
ig
.
5
a
)

H
a
rd
ly

re
a
ch
in
g
co
rn
ea

C
le
a
rl
y
o
v
er
re
a
ch
in
g
co
rn
ea

S
li
g
h
tl
y
o
v
er
-r
ea
ch
in
g
co
rn
ea

(F
ig
.
6
a
)

M
a
rg
in
a
l
p
la
te
s
o
f
se
g
m
en
t
V

o
f
m
a
le

a
b
d
o
m
en

W
it
h
th
re
e
to

fo
u
r
d
is
ti
n
ct

te
et
h

(F
ig
.
3
b
).

W
it
h
fo
u
r
d
is
ti
n
ct

te
et
h

W
it
h
o
u
t
d
is
ti
n
ct

te
et
h

W
it
h
o
n
e
to

tw
o
o
r
w
it
h
o
u
t
d
is
ti
n
ct

te
et
h
(F
ig
.
6
b
).

S
ca
p
h
o
ce
ri
te

sp
in
es

O
n
e
sm

a
ll
p
ro
x
im

a
l
m
es
ia
l
sp
in
u
le
;

tw
o
d
is
ti
n
ct

m
es
ia
l,
tw

o
lo
n
g
te
rm

in
a
l,

o
n
e
lo
n
g
la
te
ra
l
sp
in
e;

a
n
d
o
n
e

p
ro
x
im

a
l
la
te
ra
l
sp
in
u
le

(F
ig
.
2
b
)

O
n
e
o
r
tw

o
d
is
ti
n
ct

m
es
ia
l,
tw

o
lo
n
g
te
rm

in
a
l,
o
n
e
lo
n
g
la
te
ra
l

sp
in
e;

a
n
d
o
n
e
p
ro
x
im

a
l

la
te
ra
l
sp
in
u
le

T
h
re
e
m
es
ia
l
sh
o
rt

sp
in
es
,

a
st
o
u
t
te
rm

in
a
l
sp
in
e
w
it
h

a
d
d
it
io
n
a
l
d
en
ti
cl
e,

th
re
e

la
te
ra
l
st
o
u
t
sp
in
es

O
n
e
k
n
o
b
o
n
p
la
ce

o
f
p
ro
x
im

a
l

m
es
ia
l
sp
in
u
le
;
o
n
e
m
es
ia
l,
tw

o
lo
n
g
te
rm

in
a
l,
o
n
e
lo
n
g
la
te
ra
l

sp
in
es

(F
ig
.
6
a
)

P
3
M
L
/C

L
>

7
0
%

A
b
o
u
t
6
0
%

<
5
0
%

6
0
–
7
0
%

S
p
in
es

o
n
m
er
u
s
o
f
P
3
–
4

A
ll
sp
in
es

se
p
a
ra
te
d
,
th
o
se

o
n
p
o
st
er
io
r

fa
ce

in
tw

o
ro
w
s;
so
m
e
a
d
d
it
io
n
a
l
sp
in
es

b
et
w
ee
n
th
em

,
in

to
ta
l
m
o
re

th
a
n

te
n
st
ro
n
g
sp
in
es

(F
ig
.
3
c)

A
ll
sp
in
es

se
p
a
ra
te
d
,
o
n
p
o
st
er
io
r

fa
ce
1
o
n
e
ro
w

in
P
3
;
sp
in
es

sc
a
tt
er
ed

ra
th
er

th
a
n
o
rg
a
n
iz
ed

in
ro
w
s
in

P
4
,
in

to
ta
l
a
b
o
u
t
te
n

st
ro
n
g
sp
in
es

S
p
in
es

o
n
ex
te
n
so
r
fa
ce

fu
se
d
to

fo
rm

a
cr
es
t,

o
th
er
s
se
p
a
ra
te
d

A
ll
sp
in
es

se
p
a
ra
te
d
,
th
o
se

o
n

p
o
st
er
io
r
fa
ce

in
tw

o
to

th
re
e

ro
w
s,
in

to
ta
l
m
o
re

th
a
n
te
n

st
ro
n
g
sp
in
es

(F
ig
.
6
a
)

P
.
a
n
a
m
er
a
e
ch
a
ra
ct
er
is
ti
cs

a
re

b
a
se
d
o
n
th
e
d
es
cr
ip
ti
o
n
b
y
M
a
cp
h
er
so
n
(1
9
8
8
a
,
p
p
.
1
1
5
–
1
1
7
,
p
l.
2
7
)
a
n
d
ex
a
m
in
a
ti
o
n
o
f
th
e
ty
p
e
m
a
te
ri
a
l
in

th
e
Z
M
M
U

(M
a
2
1
1
6
m
a
le
h
o
lo
ty
p
e,
M
a

2
1
1
6
-b
is

fe
m
a
le

p
a
ra
ty
p
e,

R
/S

‘‘
E
v
ri
k
a
’’
,
S
t
9
0
,
4
6

�0
1
¢
5
S
6
0
�4
0
’3
W
,
1
3
2
–
1
3
5
m
,
2
6
.0
3
.1
9
7
2
,
R
.N

.
B
u
ru
k
o
v
sk
y
co
ll
.)
.
P
.
a
fr
ic
a
n
a
ch
a
ra
ct
er
is
ti
cs

a
re

b
a
se
d
o
n
th
e
d
es
cr
ip
ti
o
n
b
y

M
a
cp
h
er
so
n
(1
9
8
8
a
,
p
p
.
1
1
0
–
1
1
2
,
F
ig
.
5
1
p
l.
2
6
B
).
P
.
a
cu
le
a
ta

ch
a
ra
ct
er
is
ti
cs

a
re

b
a
se
d
o
n
th
e
d
es
cr
ip
ti
o
n
b
y
H
en
d
er
so
n
(1
8
8
8
,
p
p
.
4
5
–
4
6
,
p
l.
V
,
F
ig
.
1
)
a
n
d
p
re
se
n
t
ex
a
m
in
a
ti
o
n
o
f
th
e

m
a
le

h
o
lo
ty
p
e
(N

H
M

8
8
.3
3
)

144



Island area (Thatje and Arntz 2004, also unpublished
record based on the collections of the Zoological Insti-
tute, St. Petersburg), Peter 1 Islands (Arana and Ret-
amal 1999). The second together with more eastward
records of P. birsteini near the Antarctic Peninsula and
the South Orkney Islands (Arana and Retamal 1999)
need to be checked in order to be sure that there is no
confusion with the related species P. formosa.

This summary of the distribution shows that there is
not a single Antarctic–Subantarctic homogeneous
lithodid fauna, but the species assemblages change from
west to east around the area. Within the genera as rep-
resented in the individual regions, however, there may be
closely related species as exemplified by the group con-
taining P. anamerae, P. elongata and P. aculeata.
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