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Representatives of the genus Leucascus Dendy, 1892 are previously known only from the Indo-
Pecific region and Japan. The description of Leucascus lobatus sp. nov. is given, based on
material from Greenland. The species bears strongest resemblance to L. neocaledonicus
Borojevic & Klautau, 2000, from New Caledonia, and L. soyo (Hozawa, 1933), from Japan.
Leucascus lobatus sp. nov. differs from L. neocaledonicus by having much bigger spicules, and
from L. soyo by having an atria skeleton composed of triactines and tetractines of the same
types as those of the choanosome, and not of special atria tri- and tetractines as in L. soyo. The
present reports of Leucascus lobatus sp. nov. are the first records of the genus from the Atlantic
Ocean.
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INTRODUCTION

Research on calcareous sponges of Greenland
dates back to the 18" century, thefirst specimens
being described by Fabricius(1780). Until thefirst
part of the 20" century several papers on the
Calcareaof Greenland were published, and about
thirty species are at present known from Green-
landicwaters(Schmidt 1869; Haeckel 1870, 1872,
1874, Fristedt 1887; Vanhoffen 1897; Breitfuss
1897, 1898, 1933; Lundbeck 1909; Brgndsted 1914,
1916, 1933; Burton 1934; Koltun 1964; Tenda
1970).

The family Leucascidae Dendy, 1892 com-
prises two genera, Ascaltis Haeckel, 1872 and
Leucascus Dendy, 1892. Species of Ascaltis are
known from most oceans, and are represented by
A. lamarcki Haeckel, 1872 in the North Atlantic
and the Arctic (Haeckel 1872; Breitfuss 1898,
1933; Borojevic & Boury-Esnault 1987).

There are no previous records of any Leu-
cascus from the Atlantic Ocean, and the present
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study concernsthe record of anew species of the
genusfrom Greenland.

MATERIALS AND METHODS

The sponge specimensare from the collections of
the Zoological Museum, University of Copenha-
gen(ZMUC).

Thematerial comprises25 specimensfromfive
different Danish expeditions. These are the
“Tjalfe” expeditionin 1909, the* Godthaab” expe-
ditionin 1928, the“Thule” expedition in 1968 to
western and north-western Greenland, the Dan-
ish Three-Year Expedition to East Greenland
1931-34, andthe*KapFarvel” expeditionin 1970
to the southernmost part of Greenland.

Descriptionsof spiculesarebased on examina-
tion of different regionsof the sponge. For perma-
nent spicule preparations, small pieces from dif-
ferent regions of the sponge were dissolved in
sodium hypochlorite. After dissolution of the
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soft tissue, the solution was drained, and the
spicules washed four timesin distilled water and
twicein absolute ethanol. The solution of ethanol
and spicules was spread on microscope slides
and allowed to dry. The mounting medium used
was Euparal. Each set of measurements is based
on 30 spicules.

Histological sections were made from small
pieces of sponge. They were stained with acid
Fuchsin for 20 minutes and the excess was re-
moved, followed by rinsing in absolute ethanol.
The fragment was cleared in xylene for 1 hour,
transferred to amixture of xyleneand molten par-
affinwax (1:1) for 30minat 60 °C, andtransferred
tomolten paraffin wax for another 1 hour at 60 °C.
Thefragment wasthen embedded in paraffinwax
and sectioned by hand at various thicknesses
using a microtome knife. Sections were trans-
ferred to a microscope slide and de-paraffinised
by xylene. Euparal was used as mounting me-
dium.

TAXONOMY

The classification used here follows the schemes
presented by Borojevicet al. (1990, 2002).

ClassCALCAREA Bowerbank, 1864
SubclassCALCINEA Bidder, 1898
Order CLATHRINIDA Hartman, 1958, emend.

Family LEUCASCIDAE Dendy, 1892

Clathrinida with the body differentiated into a
cortex and a choanosome whose organisation is
reminiscent of a clathroid body composed of
anastomosed tubes. The cortex contains a spe-
cific skeleton composed of largetriactinesand/or
tetractines. Choanocyte chambersaretubular, of-
ten highly ramified and anastomosing. The
choanoskeleton is restricted to the walls of the
choanocyte chambers, maintaining a distinctly
tubular organisation (Borojevicet al. 1990, 2002).

Remarks

The family Leucascidae is characterised by a
common cortex composed of the pinacoderm, or
the cortical membrane, and the skeletogenous

layer (Borojevic et al. 1990). In Ascaltisonly the
inhalant aquiferous system leads the water from
the cortex to the innermost choanocyte tubes. In
the morphologically more complex Leucascus,
acentral exhalant atriumisalso differentiated, and
delimited by a wall with no choanoderm
(Borojevicetal. 1990). However, examination of a
large specimen of Leucascus ventricosa (Carter,
1886) fromZMUC reved ed that thecortical mem-
branewas more or less absent, and it appearsthat
presenceof acortical membranein fixed museum
material is highly dependent on proper fixation
and storage. The same problem has been ob-
served in Clathrina cribrata Rapp, Klautau &
Vaentine, 2001, which haveacribrum, or sieveof
cells below the osculum, a structure that is mor-
phologically very similar tothecortical membrane
inthe Leucascidae (Rapp et a. 2001). In old mu-
seum collections the cribrum is often partly or
completely destroyed. In cases where aso the
skeleton showed the first signs of corrosion, the
sieveof cellswasusually absent (personal obser-
vation).

The status of the genus name Ascaltis
Haeckel, 1872, was questioned by Hooper &
Wiedenmayer (1994). They reintroduced the
name Aulorrhiza Haeckel, 1870, and dueto their
quite wide definition of the genus they included
in Aulorrhiza several species that actually be-
long to the genus Leucascus. However,
Haeckel’ sdiagnosisof Aulorrhizaisvery incom-
plete, and he did not even give a description of
the type species A. intestinalis Haeckel, 1870
(Haeckel 1870). In his monograph he described
the genus Ascaltis, with the type species Ascaltis
lamarcki, and here he regarded Aulorrhiza as a
synonym of Ascaltis, and Aulorrhizaintestinalis
as a synonym and variety of Ascaltis lamarcki
(Haeckel 1872). A short description of thevariety
A. intestinalis was a so given. The type material
of A.intestinalis has never been found (Hooper
& Wiedenmayer 1994). The name Ascaltisisin
current usage, and because no proper description
or type material of Aulorrhiza exists, the com-
monly used name is used here. In general the
generic and subgeneric names published by
Haeckel (1870) have not beenin usefor well over
50 years, and they fal into the category of
nomina oblita as defined by the International
Codeof Zoological Nomenclature (ICZN 1999). A
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detailed review of the difficulties with the names
proposed by Haeckel was recently given by
Manuel et a. (2002).

Genus Leucascus Dendy, 1892
Type species: Leucascus simplex Dendy, 1892

L eucascidaewith copiously branched and anasto-
mosing choanocyte tubes. The exhalant aquifer-
ous system is represented by a well-developed
atrium delimited by a specific wall with no cho-
anoderm, supported by aspecific skeleton (Boro-
jeviceta. 1990, 2002).

Leucascus lobatus sp. nov.

Figs 1-3, Table 1.

Leucosolenia  primordialis. — Brendsted 1933: 4 (not
Haeckel, 1872).

Material examined:

Type material: Holotype: Kap Farvel, S Greenland, “Kap
Farvel” expedition, sta. 83, 60°07.7'N, 44°17.0'W, 230-250
m, 08.Aug.1970, substratum of large stones (ZMUC POR-
245, acohol and slide). Paratypes: Same data as holotype
(ZMUC POR-246, 3 spec., acohol; Bergen Museum no.
67217, 2 spec., alcohoal; and no. 67218, slide).

Additional material (all in ZMUC POR): “Tjafe’,
65°06'N, 54°19'W, 85 m, 07 Jun 1909 (3 spec.). — “Godt-
haab” sta. 188, 60°22'N, 47°27'W, 120 m, 10 Oct 1928 (7
spec., fragmentary). — The Danish Three-Y ear Expedition to
East Greenland 1931-34, sta. 295, 70°40'N, 22°W, 14 Aug
1933, 17-31 m (1 spec.). — “Thule” sta. 20, 76°34.5'N,
69°24.5'W, 14 Aug 1968, 35 m (1 spec.). — “Kap Farvel”
sta. 83, 60°07.7'N, 44°17.0'W, 230-250 m, 08 Aug 1970
(5 spec., fragmentary); “Kap Farvel” sta. 102, 60°15'N,
44°17'W, 250-400 m, 17 Aug 1970 (1 spec.); “Kap Farvel”
sta. 136, 60°04.5'N, 43°02.7’W, 240 m, 25 Aug 1970 (1
spec.).

Previous records

W Greenland: Julianehdb Bank, “ Godthaab” sta.
188 (identified as Leucosolenia primordialis
(Haeckel, 1872) by Brgndsted 1933: 4).

Description

The collection contains several large specimens
upto 6 cmindiameter. Thecormusof thisspecies
iswhiteto light beigein alcohol, and iscomposed
of very regularly and tightly anastomosing tubes
forming a massive, laterally compressed, and
more or less elongated to folded lobate mass.
Largeoscula(upto5 mmindiameter) arelocated

along the upper margin of the cormus (Fig.1A—
B). Remnantsof acortical membranearefoundin
open spaces between tangential cortical spicules.
The surface is smooth, pierced by the openings
of the elongated incurrent canals or chambers
(Fig. 2A). The walls of the incurrent canals are
smooth and have no choanocytes (Fig. 2D). The
body wall is 2-5 mm thick, and surrounds the
flattened central atrium, whose surfaceispierced
by circular to elongated openings of the exhal ant
cavities (Fig. 2A). The choanosomeis composed
of more or less radially arranged choanosomal
tubes that open into exhalant canals (Fig. 2A).
One to several layers of scattered large regular
triactinesmeasuring 181 +21uymlongand 11+1.3
pm wide, and several layers of smaller regular to

Fig. 1. Type specimens of Leucascus lobatus sp. nov. A.

Holotype (ZMUC POR-245). B. Paratypes (ZMUC
POR-246). — Scale = 1 cm (photo Geert Brovad).
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Fig. 2. Skeletal features and spicules of Leucascus lobatus sp. nov. A. Cross-section of body wall showing arrangement
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sub-regular triactines measuring 126 +13 um
longand 7 +1 umwide, and tetractinesmeasuring
129 +13 ym long by 7 +1 um wide represent a
weakly devel oped cortical skeleton (about 50 um
thick) (Fig 2B and G; Table 1). The large
triactines are dlightly tripodite (Fig. 2C). The
choanosomal skeleton iscomposed of irregularly
arranged small tri- and tetractines, and scattered
large triactines, of the same types as those in the
cortex. The apical actines of the tetractines are
directed inwards into the interior of the cho-
anosomal tubes (Figs 2E—F). The sponge has a
well-developed atrium delimited by an atrial skel-
eton composed of small, regular to sub-regular
triactines and tetractines of the same shape and
size as the small spicules in the cortex and the
choanosome. The atrial skeletonissmooth asthe
apical actine of the atrial tetractines is directed
towards the choanosome. The atrial wall is de-
void of choanocytes.

Etymology
Named from the shape of the cormus.
Table 1. Spicule dimensions of Leucascus lobatus sp.

nov. N = 30 for al measurements, SD = standard
deviation.

Length (um) Width (pm)

Spicule type
Min. | Max. |Mean| SD |Mean| SD

HOLOTY PE
Large triactines| 148 | 230 | 181 |+21.1| 10.9 | £1.3
Small triactines| 100 | 148 | 126 |+13.2| 6.9 |+0.9
Tetractines 98| 152 | 129 |+13.4| 7.1|£1.0
Apica actine 1 70 16 |£18.1| 4.5|%1.0

PARATY PE
Large triactines| 149 | 240 | 187 |+24.9| 10.3 | £1.0
Small triactines| 98 | 139 | 125 |+£14.0| 7.1|+0.8
Tetractines 100 | 155 | 130 |+13.9] 7.5(x0.8
Apica actine 1 80 20 [+£21.9| 4.5[%1.0

7

50° 40 30°
Fig. 3. Distribution of Leucascus lobatus sp. nov. aong
the coast of Greenland.

Distribution

The speciesis only known from western, south-
ern and eastern Greenland at depths of 17-400 m

(Fig.3).
Remarks

No species of Leucascus has previously been
reported from the Atlantic Ocean. The only other
representative of the family Leucascidae is As-
caltis lamarcki Haeckel, 1872, a species with a
very wide distribution in the Atlantic. The two

of body parts from external side (left) to atrium (right). B. Enlargement of cortex containing severa layers of tangential
triactines of two size classes and tetractines of one size class. C. Detail of cortex showing slightly tripodite shape of large
triactines (arrow). D. Longitudina section of body wall showing smooth incurrent cana between choanocyte chambers.
E. Cross-section of a choanocyte chamber/canal. Note that the apical actines of the tetractines are directed towards the
interior of the tube (arrow). F. Detall of skeleton in wall of choanocyte chamber. G. Spicule categories. — Abbreviations:
a = atrium; ap = apica actine of tetractines; ask = atrial skeleton; cch = choanocyte chamber/canal; ch = interior of
choanocyte chamber; cx = cortex; ec = atrial opening of exhaant canal; ic = incurrent cand; Itr = large triactine; ste
= small tetractine; str = small triactine. — Scales: A = 500 pm; B-C, I—G = 100 pm; D = 150 ym; E = 75 ym.
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genera Ascaltis and Leucascus both have a dis-
tinct cortex, and Leucascus is separated from
Ascaltis by the presence of a distinct and well
developed atrium lined with pinacocytesin Leu-
cascus, and alessdistinct atrium or several exha-
lant canals lined with choanocytesin Ascaltis. In
Leucascusthe atrial skeleton isclearly separated
from the skeleton of the choanosome, while in
Ascaltis it is not. The quite loosely arranged
choanosome of Leucascus lobatus sp. nov. re-
sults in the species resembling Ascaltis grisea
(Dendy & Frederick, 1924) and other complex
species of Ascaltis. However, the presence of an
atrial wall devoid of choanocytes clearly distin-
guishes this species the genus Ascaltis.

The cortical membrane characteristic for the
Leucascidae is indeed not prominent in L. lo-
batus, and is only seen as scattered remnants
between cortical spicules. Thecortical membrane
in the Leucascide isin general easily destroyed,
and the presence of a cortica membrane in old
museum specimens is highly dependent on
proper fixation and storage. The remnants of a
cortical membranein L. lobatus might therefore
be an artefact due to the conditions of fixation
and storage. This is supported by the fact that
some individual spicules show signs of corro-
sion. Unfortunately no fresh material has been
available for examination, so no proper descrip-
tion of the membranein living specimens can be
given.

However, hypotheticaly, if a proper cortical
membrane covering the entire cormus proved to
be absent in living specimens, this would be a
new combination of characters, and would re-
quire the creation of anew genus. Aslong as no
fresh material isavailableto answer that question,
the speciesis retained in the genus Leucascus.

According to Dendy & Row (1913), there are
only three speciesof Leucascus: L. clavatusDen-
dy, 1892, L. insignis(Row & Hozawa, 1931), and
L. ssimplex Dendy, 1892, al from Australian wa-
ters. Dendy & Row (1913) included L. insignisin
Leucascus based on an unpublished manuscript
of Row, and the final description was published
many yearslater (Row & Hozawal1931). Borojevic
(1968) pointed out that several speciespreviously
described as Leucosolenia should beincluded in
the L eucascidae, without making any final state-
ments. However, recently Borojevic & Klautau

(2000) described Leucascus neocaledonicus
from New Caledonia. At the same time they ar-
gued that several other species from the Indo-
Pacific region, previously described under the
name Leucosolenia, probably should beincluded
in the genus Leucascus. These species are L.
ventricosa Carter, 1886, L. wilsoni Dendy, 1891,
L. pelliculata Dendy, 1891, and L. protogenes
Haeckel, 1872, but Borojevic & Klautau (2000)
state this explicitly only for Ascoleucetta
compressa Dendy & Frederick, 1924. One speci-
men of L. ventricosa deposited in ZMUC has
been examined, and it clearly belongs to the ge-
nus Leucascus.

However, it is here indicated that also two
species of “Leucosolenia” from Japan should
be included in Leucascus. These are L. amitshbo
Hozawa, 1929 and L. soyo Hozawa, 1933. L.
amitsbo and L. soyo are described as having
a cana system of “Dendy’s reticulate type D”
(Dendy 1891) withdistinct cortical and atrial skel-
etons, a choanosome of ascon tubes, and an
atrium devoid of choanocytes (Hozawa 1929,
1933).

Species previously described under the genus
Leucettusa Haeckel, 1872 should also be taken
into consideration. Re-examination of the type
specimen of L. mariae Brgndsted, 1926, depos-
ited in ZMUC, reveded that also this species
should be included in Leucascus.

Leucascus lobatus sp. nov. isin many ways
similar to L. compressa, L. insignis, L. neocale-
donicusand L. pelliculata in having two distinct
size classes of triactines and one size class of
tetractines. However, there are some important
differences. L. compressa and L. pelliculata both
haveathicker and more devel oped cortex, and the
cortical triactineshaveraysthat arelonger (about
250 pm compared to 180 pm) and about three
times as thick as those found in Leucascus
lobatus sp. nov. (Dendy & Frederick 1924). InL.
insignis the cortical triactines are mainly tripods
with very stout actineswith blunt points, whereas
theactinesin L. lobatus sp. nov. are straight with
sharp to dlightly blunt points.

Leucascus neocaledonicusand L. soyo arethe
species most similar to L. lobatus sp. nov. L.
lobatus sp. nov. differs from L. neocaledonicus
by the larger size of the cortical (181 +21 pm
compared to 130 +27 pym) and choanosomal
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spicules (126 +13 um compared to 100 +14 ym).
Borojevic & Klautau (2000) have not distin-
guished between choanosomal and atrial spic-
ules, so no comparison is possible at this stage.
The cortical and choanosomal spicules of L.
lobatus sp. nov. and L. soyo are very similar, but
the two species differ clearly by L. soyo having a
distinct set of atrial tri- and tetractines, whilein L.
|obatus sp. nov. these are similar to choanosomal
spicules. Leucascus lobatus sp. nov. clearly dif-
fers from the other species in the genus by the
fact that L. protogenes and L. wilsoni have
triactines of two types and no tetractines, L.
clavatus and L. simplex have only one type of
triactines and only occasionally have tetractines,
and L. clavatusand L. ventricosa have additional
diactines(Carter 1886; Haeckel 1872; Dendy 1891,
1892). L. mariae is the only species having two
types of triactines and two types of tetractines. L.
amitsbo hasvery largespicules, andlikeL. soyoit
has an extra set of atrial triactines and tetractines
differing from the cortical and choanosomal
spicules.

Except for the material examined of L. mariae
(holotype) and L. ventricosa (one specimen), the
comparisons are based on the original descrip-
tions of the different species.

The specimens of L. lobatus sp. nov. from
“Godthaab” sta. 188 were previously (mis)iden-
tified and published by Brgndsted (1933) as
Leucosolenia primordialis (Haeckel, 1872).
However, in his publication on the sponges from
New Zealand (Brandsted 1926) itisclear that like
many other spongiologists at that time (Burton
1930, Topsent 1936), hehad avery widedefinition
of L. primordialis, or more correctly Clathrina
primordialis.

ZOOGEOGRAPHICAL REMARKS

Leucascus lobatus sp. nov. isfound in two quite
different water masses around Greenland. At the
localities on the eastern and western coast are
water masses are characterized by cold (-1.3 to
0.8 °C) and low sdlinity (32.52-33.9 S) arctic
water from the East Greenland Current, the West
Greenland Current, and the Labrador Sea
(Thorson & Ussing 1934, Dinter 2001). The lo-

calities along the southern coast are more influ-
enced by Atlantic water with higher temperature
(about 5.5 °C) and higher salinity (about 34.3 S)
(Fig. 3).

No specimens of Leucascus lobatus sp. nov.
have been found during examination of large col-
lections of calcareous sponges from the Norwe-
gian coast, Bear Island (Barents Sed), Spits-
bergen, and Iceland (Rapp, unpublished data).
Given the size of the species, it isunlikely that it
hasbeen overlookedin earlier investigations, and
itisprobably not present in the eastern part of the
North Atlantic.

However, it is possible that the species occurs
in the arctic-influenced cold water of the deeper
water layers along the north-eastern coast of
North Americaand Canada, whereinvestigations
on calcareous sponges are very scarce (Verrill
1874; Lambe 1896, 1900c; L aubenfels1942). The
presence of Leucascus |lobatus sp. nov. along the
north-western and eastern Greenlandic coast
might indicate that it isareal arctic species only
occasionally found in Atlantic water, and amore
plausible explanation would then be that the spe-
cies is distributed further west in the northern-
most part of Canada, Alaska, and the Bering Sea.

Low sampling effort taken into consideration,
it is not surprising that no species of Leucascus
have been reported from these areas, or from the
west coast of Canadaand North America(Lambe
1892,1893, 1894, 1900a, 1900b). However, Hozawa
(1919) reported a specimen from Comandorski
Islands (NW Pacific) that he identified as
Leucosolenia canariensis (Miklucho-Maclay,
1868) where “The entire outer surface of the
sponge seems to be covered with afinely folded
continuous membrane”, indicating that it really
might have been a specimen of a Leucascidae.
New records of Leucascus from arctic Canadaor
the Bering Seawoul dindicate acontinuousdistri-
bution of the genus from the high arctic Green-
land, through Canada and the Bering Sea, along
the eastern Russian coast to Japan, and further
on to the tropical and subtropical Indo-Pacific
region.

The tropical and subtropical species of Leu-
cascusmainly comprise shallow-water forms, ex-
ceptionally found downto 140 m (L. ventricosa),
while L. amitsbo and L. soyo from the northern
temperate Japanesewatersarefound downto 700
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m and 170 m, respectively, and the arctic L.
lobatus sp. nov. is found down to 400 m depth.
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