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Nine new species of genus Ircinia (Demospongiae: Dictyoceratida: Irciniidae) from Jejudo Island, Korea
are described. All of the new species are distinguished from the others reported species of Ircinia by the
skeletal structure, especially massive fasciculate primary fibres. The characters of genus Ircinia have
primary fibres cored with foreign debris and no cored secondary fibres. Primary fibres are not easy to
distinguish from secondary fibres if they are not cored. Secondary web has perforated plate or meshed net.
All new species have loosely arranged skeletal fibres network.
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INTRODUCTION

The genus Ircinia, in family Irciniidae, erected by
Nardo, 1833 comprises of over 70 species known from
worldwide (Schmidt, 1862; 1864; Duchassaing and Mi-
chelotti, 1864; Polejaeff, 1884; Lendenfeld, 1888; 1889;
de Laubenfels, 1948; Wiedenmayer, 1977; Bergquist,
1980; Pulitzer-Finali, 1982; Cook and Bergquist, 1999;
Van Soest et al., 2016). Twenty two species in this genus
are in the Australian, 13 in the Mediterranean, 7 each on
the American coast of the North Atlantic and in the In-
dian Ocean, 7 in the New Zealand. Cook and Bergquist
(2002) defined diagnosis of the skeleton of the Ircinia
species that the primary fibres are cored with foreign
debris, and form massive fascicles. Secondary fibres
are simple and uncored. The consistency of these spong-
es is soft to firm, though they are extremely tough, and
are difficult to cut or tear. Fourteen Irciniid sponges
(Psammocinia, Sarcotragus, and Bergquistia) except
genus Ircinia have previously been described from Ko-
rean waters (Sim, 1998; Sim and Lee, 1998; 2000; 2001;
2002a; 2002b; Lee and Sim, 2004). Several authors re-
viewed this genus (Polejaeff, 1884; Lendenfeld, 1889;
de Laubenfels, 1948; Bergquist, 1980; Cook and Bergg-
uist, 1999). In the present study, we discovered nine new
species of genus Ircinia from Korean waters. These new

species are described and provided illustrations.

MATERIALS AND METHODS

Sponges were collected from depth 15-25 m using
SCUBA during the 2014-2016 from Jejudo Island, Ko-
rea. Collected specimens preserved in 95% ethyl alcohol
and were identified on their morphological characters.
The external feature of sponges was observed with a
stereo microscope (Stemi DV4, Carl Zeiss, Gottingen,
Germany). The skeletal fibres were studied under a light
microscope (Primo Star, Carl Zeiss, Gottingen, Germa-
ny). The type specimens were deposited in the National
Institute of Biological Resources (NIBR), Incheon, Ko-
rea.

SYSTEMATIC ACCOUNTS

Phylum Porifera Grant, 1836

Class Demospongiae Sollas, 1885
Order Dictyoceratida Minchin, 1900
Family Irciniidae Gray, 1867

Genus Ircinia Nardo, 1833
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Key to the species of Korean Ircinia
(The key is illustrated by Figs. 1-12)
1. Primary fibres are cored with foreign debris -+ 2
— Primary fibres are slightly cored or uncored with for-
@IGN IS «everreeessrseesesseismiemeitii 8
2. Surface have thin filamentous membrane -+« 3
— Surface have thick filamentous membrane -« 7
3. Primary fibres at conules are cored with small and
Jarge SANs «++seeseeeeesees e 4
— Primary fibres at the base of sponge are cored with
small and large sands «+weeseeeseeseeensenins 1. jejuensis
4. Primary fibres are cored with pebble-like large sands
...................................................................... 1. lapillus
— Primary fibres are cored with small sands -+ 5
5. All fibres have numerous perforation -+ 1. gapaensis
— All fibres have rare perforation «-swsweseueeseese. 6
6. Root-like branched secondary fibres -+ 1. grobulosa
— Fasciculate branched secondary fibres -+ 1. bakusi
7. Thin incrusting sponge, choanosomal skeletal fibres
are loosely arranged network ««--«e-seeeeeeee 1. incrustans
— Round mass sponge, choanosomal skeletal fibres are
thick and dense bundles «---w--weeeeeeeee 1. munsumensis
8. Flabbily large round mass sponge, primary fibres are
Slightly cored -+ weeseeeesesemsememneunmiennns . mureungensis
— Thick encrusting sponge, primary fibres are uncored
................................................................ I. bergquistia

1. Ircinia incrustans n. sp. (Fig. 1)

Type specimen. Holotype (NIBRIV0000554220), Korea:
Munseom, Seogwipo-si, Jeju-do, 15 Aug 2015, Kim BI,
by SCUBA, Depth 25 m, deposited in the NIBR.
Description. Thin encrusting, size up to 14 X5 cm wide
0.5 cm thick, attached on shell of oyster. Surface smooth,
and covered with thick collagenous filamentous mem-
brane. Conules, rare and low, but easily discerned at side
of sponge. Several oscules, 2-8 mm in diameter, opened
through sponge. Colour pale grey in life turns to dirty
gray in alcohol. Texture firm.

Skeleton: Primary fibres, 150-450 um in diameter,
some thin primary fibres at membrane cored with sands
and broken spicules. Choanosome primary fibres not
cored mostly and uncored primary fibres not easy to
distinguish from secondary fibres. Branched secondary
fibres, 250-500 pum in diameter. Filaments, 6-7 um in
diameter, terminal knobs, 13-15 um in diameter.
Etymology. This species is named after the encrusting
habit.

Remark. This new species is characterized by its en-
crusting form. Thick collagenous filamentous membrane
of surface is easily covered out.

2. Ircinia grobulosa n. sp. (Fig. 2)
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Type specimen. Holotype (NIBRIV0000554221), Korea:
Munseom, Seogwipo-si, Jeju-do, 15 Aug 2015, Kim BI,
by SCUBA, Depth 25 m, deposited in the NIBR.
Description. Round mass, attached to shell of mollusc,
size up to 8 X5 X 3.3 cm. Surface, week honeycomb pat-
tern with row conules. Several oscules, 2-4 mm in dia-
meter, opened at side of sponge. Colour yellowish gray
in life. Texture soft and compressible.

Skeleton: Primary fibres, 450-750 um in diameter,
cored with large sands and broken spicules. Two kinds
of secondary fibres, secondary web with large irregular
mesh net, 400-500 um in diameter, and some branch pat-
tern with root-like diverging secondary fibres, 500 pm
in diameter. Filaments have two categories in size, 2
and 8 um in diameter, terminal knobs, 10-15 um in dia-
meter.

Etymology. This species is named after the ball shape of
sponge.

Remark. This new species is characterized by thick en-
crusting, and two categories of filament in diameter, and
secondary fibres always joined to primary fascicles by a
number of diverging roots (Fig. 2C).

3. Ircinia gapaensis n. sp. (Figs. 3,4)

Type specimen. Holotype (NIBRIV0000554222), Korea:
Gapado, Daejeong-eup, Seogwipo-si, Jeju-do, 29 Sep
2014, Kim HS, by SCUBA, Depth 15-18 m, deposited in
the NIBR.

Description. A massive, round, size up to 9 X8 X4 cm.
Surface, low mammilate form with conules. Oscules,
2-4 mm in diameter, opened at end of mammilate. Co-
lour in life grayish beige. Texture very soft and com-
pressible.

Skeleton: Primary fibres near surface, 300-400 um in

diameter, cored with sparse small sands. Two kinds of
secondary fibres at conules, 200-500 pm in diameter,
bridged branch type and V shape of secondary web. Sec-
ondary web have irregularly arranged mesh net. Primary
fibres in choanosome, 300-500 wm in diameter, cored
with sands and secondary fibres, 250-400 um in diame-
ter. Primary and secondary fibres have numerous perfo-
ration, loose network and amber colour. Filaments, 3-5
pum in diameter, terminal knobs, 15 pm in diameter.
Etymology. This species is named after the type locality
Gapado, Jejudo Island.
Remark. This new species is similar to Ircinia bakusi
n. sp. in shape, but differs in skeletal structure. Primary
and secondary fibres of this new species have numerous
and large perforation and cored with sands sparsely.

4. Ircinia lapillus n. sp.(Fig. 5)

Type specimen. Holotype (NIBRIV0000554223), Korea:
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Fig. 1. Ircinia incrustans n. sp. A, entire animal; B, surface skeletal structure; C, closed surface skeletal structure; D, cored primary and sec-
ondary fibres; E, F, uncored primary and secondary fibres. Scale bars: A=2cm, B=200 pm, C-F=100 um.

Munseom, Seogwipo-si, Jeju-do, 15 Aug 2015, Kim BI,
by SCUBA, Depth 25 m, deposited in the NIBR.
Description. Thick irregular mass, size up to 8 X8 X
3.5 cm. Surface, covered with filamentous membrane.
Conules round, but sharply branched at side of sponge.
Oscules, 3 mm in diameter, opened on top of sponge.
Colour in life yellowish brown. Texture soft and com-
pressible.

Skeleton: Primary fibres, 200-400 um in diameter,

cored with very large sands, and have loose fascicles. In
two types of secondary fibres, secondary web, 800-1100
um in diameter, have large perforation, and branch type,
250-400 um in diameter. Filaments, 5-8 pm in diameter,
terminal knobs, 15 um in diameter.

Etymology. This species is named after the pebble-like
large sand cored in primary fibres of this sponge.
Remark. This new species is similar to Ircinia munsumensis
n. sp. in sponge shape, but differs in skeletal structure.
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Fig. 2. Ircinia grobulosa n. sp. A, entire animal; B, skeletal structure near surface; C, branched secondary fibres; D, cored primary fibres
and secondary web; E, F, choanosome skeletal structure. Scale bars: A=2cm, B=200 pm, C-F=100 um.

Primary fibres of this new speces are cored with larger
sands than /. munsumensis’s.

5. Ircinia bakusi n. sp. (Fig. 6)

Type specimen. Holotype (NIBRIV0000554224), Korea:
Mureungachi, Daejeong-eup, Seogwipo-si, Jeju-do, 17
Aug 2015, Moon SE, by SCUBA, Depth 15 m, deposited
in the NIBR.

Description. Round mass, size up to 13 X9 X 6 cm. Sur-
face, numerous mammilate form with low conules, but
sharp conules at side of sponge. Oscules, 2-4 mm in dia-
meter, open on top of mammilate. Colour in life pinkish
brown. Texture soft and compressible. Choanosome la-
cunose.

Skeleton: Primary fibres, 100-150 pm, 250-270 um in
diameter, cored with small sands. In secondary fibres,
secondary web, 400-1000 pm in diameter, perforated
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Fig. 3. Ircinia gapaensis n. sp. A, entire animal; B, C, skeletal structure in conules; D-F, subdermal skeletal structure. Scale bars: A=2cm, B,
F=200 um, C-E =100 pm.

with large space, and root-like branch type, 100-300 pm
in diameter. Choanosome skeletal structure, more simple
than surface’s. Filaments, 3-5 um in diameter, terminal
knobs, 10-15 pm in diameter.

Etymology. This species name bakusi is named after late
Dr. Gerald J. Bakus, who was a professor in the Depart-
ment of Biological Sciences, University of Southern
California, a marine ecologist and a sponge taxonomist.

Remark. This new species is closed to Ircinia gapaensis
n. sp. in sponge shape, but differs in skeletal structure.
This new species have well developed choanosome skel-
etal structure.

6. Ircinia munsumensis n. sp. (Figs. 7, 8)

Type specimen. Holotype (NIBRIV0000554225), Korea:
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Fig. 4. Ircinia gapaensis n. sp. A, B, choanosome skeletal structure; C, D, perforated fibres at the choanosome. Scale bars: A-D =100 pm.

Munseom, Seogwipo-si, Jeju-do, 15 Aug 2015, Kim BI,
by SCUBA, Depth 25 m, deposited in the NIBR.
Description. Thick mass, size up to 7 X7 X5 cm. Sur-
face with low round conules covered with thick collag-
enous membrane. Membrane not easy to separate from
sponge body. Large holes located on top of sponge. Sev-
eral oscules, 1-5 mm in diameter, opened on sponge sur-
face. Colour in life pinkish brown. Texture elastic and
compressible. Choanosome are very lacunose.

Skeleton: Primary fibres, 200-400 pm in diameter,
cored with sands and broken spicules near surface, but
uncored in some part of sponge. Choanosomal primary
fibres cored with foreign debris irregularly. Two kinds
of secondary fibres appeared near surface, irregularly ar-
ranged secondary fibres, 700-1000 pm in diameter, and
very simply fasciculate branched secondary fibres, 150-
400 pm in diameter. Choanosomal secondary fibres very
thick. Filaments, two categories in size, 4 and 8 pum in
diameter, terminal knobs, 10-15 um in diameter.
Etymology. This species is named after the type locality,
Munseom, Jejudo.

Remark. This new species is similar to Ircinia lapillus
n. sp. in shape, but differs in skeletal structure. Primary

fibres in conules of this new species cored with sands
and broken spicules, and choanosomal primary fibres
are irregularly cored with foreign debris rarely. Second-
ary fibres are very thick at the choanosome. Filaments
of surface membrane are loosely arranged. Trumpet-like
branch type of secondary fibres show big different from
root-like shape of other genera. Choanosome are very
lacunose.

7. Ircinia jejuensis n. sp. (Figs. 9, 10)

Type specimen. Holotype (NIBRIV0000554226), Korea:
Mureungachi, Daejeong-eup, Seogwipo-si, Jeju-do, 17
Aug 2015, Moon SE, by SCUBA, Depth 20 m, deposited
in the NIBR.
Description. Large round mass, size up to 22X 16 X7
cm. Surface with low branched conules covered with
filamentous membrane. Oscules, 1-5 mm in diameter,
opened at sponge surface. Colour in life dark gray. Tex-
ture soft and compressible. Choanosome lacunose.
Skeleton: Primary fibres, 150-300 um, 650-700 wm in
diameter. Primary fibres near surface conules cored with
spicules slightly. Primary fibres at base of sponge cored
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Fig. 5. Ircinia lapillus n. sp. A, entire animal; B, C, skeletal structure in conules; D, cored primary and secondary web; E, choanosome skel-
etal structure; F, skeletal structure near surface; G, choanosome thick skeletal structure; H, choanosome skeletal structure. Scale bars: A =2
cm, B, C=200 um, D-H=100 pm.
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Fig. 6. Ircinia bakusi n. sp. A, entire animal; B, skeletal structure in conules; C, subdermal skeletal structure; D, closed skeletal structure; E,
cored primary fibres near surface; F, choanosome skeletal structure; G, primary and secondary fibres; H, branched secondary fibres. Scale
bars: A=3cm, B, C=200 um, D-H=100 um.
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Fig. 7. Ircinia munsumensis n. sp. A, entire animal; B, closed surface; C, skeletal structure near surface; D, secondary web between cored
primary fibres; E, choanosome skeletal structure; F, choanosome thick secondary fibres. Scale bars: A=2cm, B=10 cm, C=200 um,
D-F= 100 pum.

with large sands, 150-300 um in diameter, and small
sands, below 50 um in diameter (Fig. 71, J). In secondary
fibres, net-like secondary web in conules, 650 pm in dia-
meter, loosely arranged, and simple bridged secondary
fibres, 250-350 um in diameter, have root-like extension.
Filaments, 3-5 um in diameter, terminal knobs, 10 um in
diameter.

Etymology. This species is named after the type locality,

Jejudo, Korea.

Remark. This new species is distinguished from other
Ircinia species by primary fibres at base of sponge cored
with large and small sands.

8. Ircinia mureungensis n. sp. (Fig. 11)

Type specimen. Holotype (NIBRIV0000554227), Korea:
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Fig. 8. Ircinia munsumensis n. sp. A, choanosome skeletal structure; B, surface membrane with cored primary fibres; C, branched second-
ary fibres; D, secondary web. Scale bars: A-D =100 pm.

Mureungachi, Daejeong-eup, Seogwipo-si, Jeju-do, 17
Aug 2015, Moon SE, by SCUBA, Depth 20 m, deposited
in the NIBR.

Description. Large irregular mass, size up to 21 X 20 X 8
cm. Surface have very low branched conules, and cover-
ed with thin filamentous membrane which mixed with
spicules. Oscules, 3-8 mm in diameter, spread all over
sponge surface. Colour in life dirty gray. Texture very
soft and compressible. Sponge unstable with flexible na-
ture. Choanosome lacunose.

Skeleton: Primary fibres, 150-300 pm in diameter,
usually slightly cored. Primary fibres at end of conules,
800 um in diameter. In secondary fibres, secondary mesh
net, 500-1500 pm in diameter, loosely arranged, and sim-
ple bridge types rare, 250-350 um in diameter. Filaments,
5 um in diameter, terminal knobs, 12-15 pm in diameter.
Etymology. This species is named after the type locality,
Mureungachi, Jejudo.

Remark. This new species is easily changed in shape
because their texture is very flabby. Primary fibres are
slightly cored with foreign material.

9. Ircinia bergquistia n. sp. (Fig. 12)

Type specimen. Holotype (NIBRIV0000554228), Korea:
Mureungachi, Daejeong-eup, Seogwipo-si, Jeju-do, 26
June 2016, Moon SE, by SCUBA, Depth 15-20 m, de-
posited in the NIBR.
Description. Sponge irregular thick, encrusting, size up
to 8 X9 X4 cm. Surface conules covered with filamen-
tous membrane mixed pigments and spicules. Oscules,
4-5 mm in diameter, opened on sponge surface rarely.
Colour in life, blackish gray on upper surface, pale brown
near base of sponge. Texture soft and compressible.
Skeleton: Fasciculated primary fibres near surface, 700-
1100 pm in diameter, very loose and not cored. Branched
secondary fibres fasciculate, 300-400 um in diameter.
Filaments, 3-6 um in diameter, terminal knobs, 10-15 um
in diameter.
Etymology. This species name bergquistia is named after
late Dr. Particia R. Bergquist, who was a professor School
of Biological Sciences, University of Auckland, New
Zealand, and reported many Dictyoceratid sponges.
Remark. Primary and secondary fibres of this sponge
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A

Fig. 9. Ircinia jejuensis n. sp. A, entire animal; B, closed surface; C, skeletal structure in conule; D, secondary web between primary fi-
bres cored with spicules; E, uncored primary fibres and secondary fibres; F, perforated secondary fibres. Scale bars: A=4cm, B=12cm,
C=200 pm, D-F=100 um.

are free from foreign debris. fels, 1948; Bergquist, 1980; Cook and Bergquist, 1999).
Some of the Ircinia species has caused confusion with
other genera of family Irciniidae, Psammocinia and

DISCUSSION Sarcotragus. Cook and Bergquist (2002) state that it is
not easy to ascertain the structural organization of these
Many species of Ircinia have been reviewed by several sponges, because of the irregularly disposed fibre skel-

authors (Polejaeff, 1884; Lendenfeld, 1889; de Lauben- eton, or to detect consistent differences in detail which
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Fig. 10. Ircinia jejuensis n. sp. A, basal part of secondary fibre branch; B, skeletal structure of sponge basement; C, D, primary fibres cored
with large and small sands at the base of sponge. Scale bars: A-D =100 um.

easily distinguish the species and possibly subgeneric
and generic groups.

Sandes and Pinheiro (2014) reported two species.
There specimens have sands cored in secondary fibres
like Psammocinia. In the most our new species, primary
fibres are cored with foreign debris and secondary fibres
are uncored, as Cook and Bergquist’s (2002) diagnosis,
but one species has very loose skeleton network entirely
free from foreign bodies as Lendenfeld’s (1889) diag-
nosis of Ircinia. Cook and Bergquist (1999) described
new species, Ircinia turrita’s primary fibres as follow:
Primary fibres form braided or rope-like fascicles with
numerous fine branching and are axially to fully cored
with foreign inclusions, however, there are sections of
primary fibre that are completely clear of debris. In this
case, primary fibres are frequently fused slender fibres
which lie close together. It looks like situated foreign
debris in the joining points of the fibres fascicles. In re-
gards to the thickness of filament, Soest (1978) reported
very thick filament, 15-29 um in diameter, but our spe-
cies have mostly thin filament, 3-8 um in diameter. Den-
sity of filaments is difficult to define.

As a result, our Ircinia specimens show loose fibres
network. Primary fibres are cored with foreign debris,
and form massive fascicles. Secondary fibres are uncored
and it is not easy to distinguish from no cored primary
fibres. Our specimens have no sulphurous smell.

In this study, we try to find consistent characteristics
from the numerous /rcinia specimens. The nine new
species described in this paper, are cored with sands in
primary fibres, especially at the conules, except one spe-
cies, Ircinia bergquistia n. sp.. In some species, choano-
some primary fibres are not cored with foreign debris.
This study is focused on surface and subdermal skeletal
structure, because their fibres are distributed horizontally
and easy to find distinct structure pattern in each species.
Choanosome skeletal structure shows very variable ac-
cording to vertical distribution, and so difficult to com-
paring with each other. In our all new species, secondary
fibres are all free from foreign debris. Mostly all the
specimen, choanosome skeletal fibres are thicker than
ectosomal fibres. Most of our species show loose skele-
tal network.
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A

Fig. 11. Ircinia mureungensis n. sp. A, entire animal; B, closed surface; C, skeletal structure near surface; D, closed primary fibres and
secondary web; E, subdermal skeletal structure; F, secondary fibres between cored primary fibres; G, choanosome skeletal structure; H,
branched secondary fibres. Scale bars: A=6cm, B=10cm, C =200 um, D-H= 100 pum.
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Fig. 12. Ircinia bergquistia n. sp. A, entire animal; B, closed surface; C, surface conules and membrane with spicules; D, E, skeletal struc-
ture near surface; F, branched secondary fibres; G, primary and secondary fibres; H, branched secondary fibres. Scale bars: A=2cm, B=10
cm, C-H=100 um.



October 2016

ACKNOWLEDGEMENTS

This work was supported by a grant from the National
Institute of Biological Resources (NIBR), funded by the
Ministry of Environment (MOE) of Republic of Korea
(NIBR No. 201601201). We thank Kathy Omura, col-
lections manager in Marine Biodiversity processing cen-
ter, Natural History Museum of Los Angeles County for
preparing Ircinia specimens.

REFERENCES

Bergquist, P.R. 1980. A revision of the supraspecific classifi-
cation of the orders Dictyoceratida, Dendroceratida and
Verongida (Class Demospongiae). New Zealand journal
of Zoology 7:443-503.

Cook, S. de C. and P.R. Bergquist. 1999. New species of
dictyoceratid sponges Genus [rcinia (Porifera: Demo-
spongiae: Dictyoceratida) from New Zealand. New Zea-
land Journal of Marine and Freshwater Research 33:545-
563.

Cook, S. de C. and P.R. Bergquist. 2002. Family Irciniidae.
In: J.N.A. Hooper, R.W.M. van Soest (eds.), Systema
Porifera: A guide to the supraspecific classification of the
Phylum Porifera. Kluwer Academic/Plenum publishers,
New York. pp. 1034-1039.

De Laubenfels, M.W. 1948. The order Keratosa of the phy-
lum Porifera. A monographic study. Occasional Papers
of the Allan Hancock Foundation 3:1-217.

Duchassaing, de F.P. and G. Michelotti. 1864. Spongiaires
de la mer Caraibe. Natuurkundige verhandelingen van de
Hollandsche maatschappij der wetenschappen te Haar-
lem. 21(2):1-124, pls. I-XXV.

Lee, K.J. and C.J. Sim. 2004. Two new marine Psammocin-
ian sponges (Demospongiae: Dictyoceratida: Irciniidae)
from Korea. Korean J. Biol. Sci. 8(3):139-143.

Lendenfeld, R. Von. 1888. Descriptive catalogue of the
sponges in the Australian Museum, Sidney. (Taylor and
Francis: London) i-xiv, 1-260, pls. 1-12.

Lendenfeld, R. Von. 1889. A monograph of the horny sponges
(Trubner and Co.: London): iii-iv, 1-936.

Polejaeff, N. 1884. Report on the Keratosa collected by
H.M.S. Challenger during the years 1873-1876. Report
on the Scientific Results of the Exploring Voyage of
H.M.S. Challenger during the years 1873-1876, Zoology
11:1-88.

Pulitzer-Finali, G. 1982. Some shallow-water sponges from
Hong Kong. In: The marine flora and fauna of Hong
Kong and Southern China. In: B.S. Morton, C.K. Tseng

SIM ET AL.-NINE NEW /RCINIA FROM KOREA 497

(eds.), Proceedings of 1st International Marine Biology
Workshop, Hong Kong University, Hong Kong. pp. 97-
110.

Sandes, J. and U. Pinheiro. 2014. Dictyoceratida (Porifera:
Demospongiae) from Tropical Southwestern Atlantic
(Northeastern Brazil, Sergipe State) and the description
of three new species. Zootaxa 3838(4):445-461.

Schmidt, O. 1862. Die Spongien des adriatischen Meeres.
(Wilhelm Engelmann: Leipzig): i-viii, 1-88, pls. 1-7.

Schmidt, O. 1864. Supplement der spongien des adriatischen
Meeres. Enthaltend die Histologie und systematische
Erganzungen. (Wilhelm Engelmann:Leipzig): i-vi, 1-48,
pls. 1-4.

Sim, C.J. 1998. Three new horny sponges of the genus
Psammocinia (Dictyoceratida: Irciniidae) from Korea.
Korean Journal of Systematic Zoology 14(1):35-42.

Sim, CJ. and K.J. Lee. 1998. New species of two Psammocinia
horny sponges (Dictyoceratida: Irciniidae) from Korea.
Korean Journal of Systematic Zoology 14(4):335-340.

Sim, C.J. and K.J. Lee. 2000. Two new species of genus
Sarcotragus (Demospongiae: Dictyoceratida: Ircinii-
dae) in Korea. Korean Journal of Systematic Zoology
16(2):177-182.

Sim, C.J. and K.J. Lee. 2001. Two new species of genus
Psammocinia (Dictyoceratida, Irciniidae) from Korea.
Korean Journal of Systematic Zoology 17(2):245-250.

Sim, CJ. and K.J. Lee. 2002a. Two new Psammocinian
sponges (Dictyoceratida: Irciniidae) from Korea. Korean
Journal of Biological Sciences 6(1):53-57.

Sim, C.J. and K.J. Lee. 2002b. A new species in family Ircini-
idae (Demospongiae: Dictyoceratida) from Korea Korean
Journal of Biological Sciences 6(4):283-285.

Van Soest, R.W.S. 1978. Marine sponges from Curacao and
other Caribbean localities. Part I. Keratosa. In: P.W.
Hummelink, L.J. van der Steen (eds.), Studies on the
Fauna of Curacao and other Caribbean Islands, 56(179):
1-94.

Van Soest, RW.M., N. Boury-Esnault, J.N.A. Hooper, K.
Ruetzler, N.J. de Voogd, B. Alvarez de Glasby, E. Hajdu,
A.B. Pisera, R. Manconi, C. Schoenberg, D. Janussen,
K.R. Tabachinick, M. Klautau, B. Piction, M. Kelly, J.
Vacelet, M. Dohrmann, M.C. Diaz and P. Cardenas. 2016.
World Porifera database. Accessed at http://marinespecies.
org/porifera on 2016-04-30.

Wiedenmayer, F. 1977. Shallow-water sponges of the western
Bahamas. Experientia Supplementum 28:1-287.

Submitted: August 19, 2016
Revised: September 5, 2016
Accepted: October 13,2016



