
IntroductIon

To date, 20 species in the genus Sarcotragus, have 
been reported worldwide (Schmidt, 1862; Polejaeff, 
1884; Lendenfeld, 1889; Sim and Lee, 2000; Sim et 
al., 2016). Among these, twelve species were described 
from Korean waters. In this study, two new species were 
added to known fauna. The genus Bergquistia, in the 
family Irciniidae was erected by Sim and Lee (2002) 
and only one species, Bergquistia coreana Sim and 
Lee, 2002, has previously been described from Korea. 
Characters of this genus are simple primary fascicles 
and very thin filaments. Sometimes simple and thick 
primary fibres are made fascicles similar to wood bark 
with many opening, but they are not cylindrical meshed 
network. These filaments of the genus Bergquistia are 
thinner than other genus of Irciniid sponges.

This paper describes seven new species, two Sarcotragus 
species and five Bergquistia species, from Jeju Island, 
Korea. Illustrations are also provided.

MaterIals and Methods

Sponges were collected from Jeju Island, Korea. 
Specimens were collected from a depth of 15-30 m by 
SCUBA diving from 1998-2013. Collected specimens 
were preserved in 95% ethyl alcohol and were identified 

based on their morphological characters. The external 
feature of sponges was observed with a stereo micro-
scope (Stemi DV4, Carl Zeiss, Göttingen, Germany). 
The skeletal fibres were studied under a light micro-
scope (Primo Star, Carl Zeiss, Göttingen, Germany). The 
type specimens were deposited at the National Institute 
of Biological Resources (NIBR), Incheon, Korea.

systeMatIc account

Phylum Porifera Grant, 1836
Class Demospongiae Sollas, 1885
Order Dictyoceratida Minchin, 1900
Family Irciniidae Gray, 1867
Genus Sarcotragus Schmidt, 1862

1. Sarcotragus levis n. sp. (Fig. 1)

Type specimen. Holotype (NIBRIV0000811388), Korea: 
Chagwido, Hankyung-myeon, Jeju-si, Jeju-do, 6 Nov 
2000, Lee KJ, by SCUBA diving, Depth 20 m, deposited 
in the NIBR.
Description. Cavernous thick mass sponge with several 
holes, size up to 11 × 7 × 3 cm. Surface, smooth with low 
conules and many holes, 1-5 cm in diameter. Appearance, 
sponge surface and cavernous form similar to genus  
Hyattella. Oscules, rare, 1-3 mm in diameter. Colour in 

Journal of Species Research  6(Special Edition):135-147, 2017

New species in two genera, Sarcotragus and Bergquistia 

(Demospongiae: Dictyoceratida: Irciniidae), from Korea
Chung Ja Sim1,*, Kyung Jin Lee2 and Young A Kim3

1Department of Biological Sciences and biotechnology, Hannam University, Daejeon 34430, Republic of Korea 
2Strategic Planning Division, National Institute of Biological Resources, Incheon 22689, Republic of Korea 
3Korea Institute of Ocean Science and Technology, Ansan 15627, Republic of Korea 

*Correspondent: cjsim@hnu.kr

Seven new species in two genera, Sarcotragus and Bergquistia (Demospongiae: Dictyoceratida: 
Irciniidae), are described from Jeju Island, Korea. The separation of the two genera was made on basis 
of morphological evidence in skeletal structure, especially fasciculation of primary fibres and filament 
thickness. Two new species in the genus Sarcotragus and five new species in the genus Bergquistia are 
compared with other reported species.

Keywords: Bergquistia, Dictyoceratida, Korea, new species, Sarcotragus

Ⓒ 2017 National Institute of Biological Resources 
DOI:10.12651/JSR.2017.6(S).135



136 JOURNAL OF SPECIES RESEARCH Vol. 6, Special Edition

Fig. 1. Sarcotragus levis n. sp. A, entire animal; B, closed surface; C, skeletal structure; D, primary and secondary fibres; E, F, fascicu-
late bridged secondary fibres; G, secondary web; H, primary fibres with secondary fibres. Scale bars: A= 2 cm, B = 1 cm, C = 200 μm, 
D-H = 100 μm.
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Fig. 2. Sarcotragus rutzleri n. sp. A, entire animal; B, closed surface; C, skeletal structure; D-F, primary and secondary fibres web and 
branch type; G, H, secondary fibres branch. Scale bars: A = 2 cm, B = 1 cm, C = 200 μm, D-H = 100 μm.
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life dirty beige and white. Texture, soft and compressible.
Skeleton: Primary fibres, wide, plate shaped, 900 μm 

in diameter. Secondary fibres, 200 μm in diameter, have 
highly perforated secondary web (Fig. 1G). Filaments, 
5-7 μm in diameter, terminal knobs, 10-15 μm in diame-
ter.
Etymology. This new species name, levis, is named after 
the smooth surface of sponge.
Remark. This new species is very similar to those in the 
genus Hyattella in appearance. Skeletal structure of this 
species is very dense, and numerous branched fibres are 
spread through the sponge.

2. Sarcotragus rutzleri n. sp. (Figs. 2, 3)

Type specimen. Holotype (NIBRIV0000811389), Korea: 
Gapado, Gapa-ri, Daejeong-eup, Seogwipo-si, Jeju-do, 
21 Aug 1998, Lee KJ, by SCUBA diving, Depth 20 m, 
deposited in the NIBR.
Description. Large hemispherical sponge, size up to 
16 × 14 × 7 cm. Surface, almost indistinct conules, and 
covered with thick filamentous membrane. Numerous 
thin branched fibres and thick perforated skeletal fibres 
appeared near surface. Small oscules, 1-2.5 mm in dia-

meter, open on top of sponge, and some oscules united 
with several small oscules. Colour in life pale purple, 
beige inside. Texture firm and compressible.

Skeleton: Complex fasciculate primary fibres, 150-
250 μm, 500-800 μm in diameter. Secondary fibres, 130-
200 μm in diameter, perforated web or bridged type. 
Middle part of secondary fibre, simple fascicles (Fig. 
2G-H). Filaments, two sizes, 2.5-3, 5-8 μm in diameter, 
terminal knobs, 10-15 μm in diameter.
Etymology. This new species name, rutzleri, is named 
after Dr. Rützler who is a biologist and curator, Dept. of 
Invertebrate zoology, Smithsonian Institution, National 
Museum of Natural History.
Remark. Sponge has thick numerous perforated prima-
ry and secondary fibres (Fig. 2G, H, Fig. 3A, B). Many 
thin skeletal fibres spread in filamentous membrane near 
sponge surface (Fig. 3C, D).

Genus Bergquistia Sim and Lee, 2002

Key to the species of Korean Bergquistia  

(The key is illustrated by Figs. 4-12)
1.   Skeletal fibres at near surface are irregularly arranged  

···················································································  2

Fig. 3. Sarcotragus rutzleri n. sp. A, B, primary fibres fascicles network; C, D, thin fibres with surface filamentous membrane. Scale bars: 
A-D = 100 μm.
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Fig. 4. Bergquistia textura n. sp. A, entire animal; B, closed surface; C, surface skeletal structure; D, primary and secondary fibres; E, pri-
mary fibres with bridged secondary fibres; F, primary fibres with secondary web; G, secondary web between primary fibres; H, closed pri-
mary fascicles. Scale bars: A = 2 cm, B = 1 cm, C = 200 μm, D-G = 100 μm, H = 50 μm.
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Fig. 5. Bergquistia latus n. sp. A, entire animal; B, closed surface; C, surface skeletal structure; D, primary fibres with numerous opening; 
E, primary and secondary fibres; F, chanosome broad secondary fibres; G, primary fibres near conules; H, primary fibres and secondary 
branches. Scale bars: A = 2 cm, B = 1 cm, C = 200 μm, D = 50 μm, E-H = 100 μm.
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-   Skeletal fibres at near surface are regularly arranged  
 ···················································································  4

2.   Secondary fibres have web-type between primary  
fibres  ··················································  B. textura n. sp.

- Secondary fibres have simple bridge type  ················  3
3.   Secondary fibres are mostly broad branches  ···············  

·······························································  B. latus n. sp.
-   Secondary fibres are very thin branches with perfora-

tion  ·················································  B. udoensis n. sp.
4.   Primary fibres are divided into two branches  ·············  

····································································  B. coreana
- Primary fibres are not divided into two branches  ····  5
5.   Primary fibres are not divided into branches  ··············  

··························································· B. baculus n. sp.
-   Primary fibres are divided into several branches  ········  

 ·····························································  B. ramus n. sp.

3. Bergquistia textura n. sp. (Fig. 4)

Type specimen. Holotype (NIBRIV0000811390), Korea: 
Moonsum, Seogwipo-si, Jeju-do, 21 Oct 2002, Lee KJ, 
by SCUBA diving, Depth 15 m, deposited in the NIBR.
Description. Irregular mass sponge, size up to 14 ×  
7 × 6 cm, surface, strong collagenous filamentous mem-
brane and covered with low distinct conules. Skeletal 
fibres attached to filamentous membrane at near surface 
irregularly. Oscules, 1-5 mm in diameter, rare, only at 
the side surface. Colour in life ivory and pale grey. Tex-
ture elastic and compressible.

Skeleton: Simple fasciculate primary fibres, 150-300-
700 μm in diameter, secondary fibres, thin plate-like 
with large and small perforation, 50-200 μm in diameter. 
Filaments, sometimes divided into two branches, 1-2 μm 
in diameter, terminal knobs, very indistinct, 3 μm in dia-
meter.
Etymology. This new species name, textura, is named 
after the type of secondary fibres web between primary 

fibres.
Remark. This new species is very similar to Bergquistia 
coreana in sponge surface, but skeletal structure is very 
different (Fig. 12). This new species has a very irregu-
larly arranged skeletal structure, whereas primary fibres 
of Bergquistia coreana are divided into two branches. 
Secondary fibres web between primary fibres are well 
developed at the near conules.

4. Bergquistia latus n. sp. (Figs. 5, 6)

Type specimen. Holotype (NIBRIV0000811391), Korea: 
Bakmiyeoksum, Sinyang-ri, Chuja-myeon, Jeju-si, Jeju- 
do, 22 Aug 2000, Lee KJ, by SCUBA diving, Depth 15 m, 
deposited in the NIBR.
Description. Thick encrusting sponge, size up to 12 ×  
7 × 3 cm. Surface covered with shrap conules. Filamen-
tous membrane contains irregular skeletal fibres. Os-
cules, very small and rare. Colour in life grey and pale 
brown. Texture firm and compressible.

Skeleton: Simple fasciculate primary fibres, 150-200-
400 μm in diameter. Secondary fibres, thick and smooth, 
50-200 μm. Broad branched secondary fibres, 400 μm in 
diameter, no fasciles and appeared at choanosome (Fig. 
5F). Filaments, 1-3 μm in diameter, terminal knob, 3-5 

μm in diameter.
Etymology. This new species name, latus, is named after 
the shape of broad secondary fibres.
Remark. This new species has bridged type secondary 
fibres which are very broad ending, and no secondary 
web. Broad ending of secondary fibres can be easily 
parted from primary fibres because their shape is not 
root-like (Fig. 6B).

5. Bergquistia udoensis n. sp. (Fig. 7)

Type specimen. Holotype (NIBRIV0000811392), Korea: 

Fig. 6. Bergquistia latus n. sp. A, primary and secondary fibres; B, secondary fibres with short branch, easily separated from primary fibres. 
Scale bars: A, B = 100 μm.

A B



142 JOURNAL OF SPECIES RESEARCH Vol. 6, Special Edition

Fig. 7. Bergquistia udoensis n. sp. A, entire animal; B, closed surface; C, surface skeletal structure; D, primary fibres at near conules; E, pri-
mary and secondary fibres; F, closed primary fascicles with deep gap; G, secondary branch with small and large opening; H, skeletal struc-
ture under dissecting microscope. Scale bars: A = 2 cm, B = 2 cm, C = 200 μm, D, E = 100 μm, F = 50 μm, G = 100 μm, H = 1 cm.
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Fig. 8. Bergquistia baculus n. sp. A, entire animal; B, closed surface; C, surface skeletal structure; D, primary fascicles at near conules; E, 
primary fibres fascicles; F, secondary fibres divided into two branches; G, primary fibres with secondary web at the chanosome; H, primary 
fibres with secondary fibres extending. Scale bars: A = 2 cm, B = 1 cm, C = 200 μm, D-H = 100 μm.
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Udo, Udo-myeon, Jeju-si, Jeju-do. 15 Mar 2013, Kim YA, 
by SCUBA diving, Depth 20 m, deposited in the NIBR.
Description. Thickly encrusting small sponge, size up 
to 5.5 × 4 × 2 cm wide. Surface with distinct dense and 
sharp conules, and no oscules. Numerous thin skeletal 
fibres appeared near surface. Colour in life ivory. Tex-
ture, very hard.

Skeleton: Primary fibres, 200-300 μm in diameter, 
very thick and rough. Secondary fibres, 80-100 μm in di-
ameter, have diverse sized opening near primary fibres. 
Filaments, 1-2.5 μm in diameter, terminal knob, 4 μm in 
diameter, very rare.
Etymology. This new species name, udoensis, is named 
after the type locality Udo, Jeju-do.
Remark. This new species has very sharp and dense 
conules at the surface, and the texture is very hard. The 
end points of secondary fibres always have diverse sized 
openings and no web type (Fig. 7E, G).

6. Bergquistia baculus n. sp. (Figs. 8, 9)

Type specimen. Holotype (NIBRIV0000811393), Korea: 
Songaksan, Daejeong-eup, Seogwipo-si, Jeju-do, 21 Oct 
1998, Lee KJ, by SCUBA diving, Depth 20 m, deposited 
in the NIBR.
Description. Thick encrusting mass sponge, size up to 
8 × 5 × 2 cm. Winding surface covered with filamentous 
membrane with thick strong collagen and sharp conules. 
Oscules, rare, 1.5 mm in diameter. Colour in life dark 
beige. Texture firm and compressible.

Skeleton: Primary fibres without branches, 150-300 

μm in diameter, simple long line, but rarely connected 
with secondary fibres and not heavily covered with fila-
ments. Secondary fibres, 50-150 μm in diameter, rarely 
branched off from the primary fibres, broad plate-like 
secondary web appeared at choanosome (Fig. 8G). Fila-

ments, 1-2.5 μm in diameter, not clear terminal knob.
Etymology. This new species name, baculus, is named 
after the stick shape of long primary fibres near the sur-
face.
Remark. Primary fibres of this new species are not 
branched except near conules (Fig. 8D). Secondary fibres 
are very rare, but web type of secondary fibres is only 
shown at the choanosome (Fig. 8G). They have a very 
broad plate-like shape.

7. Bergquistia ramus n. sp. (Figs. 10, 11)

Type specimen. Holotype (NIBRIV0000554227), Korea: 
Hyungjesum, Sagae-ri, Andeok-myeon, Seogwipo-si, 
Jeju-do, 2 Oct 1998, Lee KJ, by SCUBA, Depth 20 m, 
deposited in the NIBR.
Description. Round mass sponge, size up to 7 × 5 ×  
3.5 cm. Surface covered with distinct sharp conules and 
strong collagen filamentous membrane. Oscules, 1-4 mm 
in diameter. Color in life dark beige. Texture firm and 
compressible.

Skeleton: Long primary fibres, 200-500 μm in diame-
ter, simple twisted or entwined pattern fascicles. Several 
primary fibres bound with thick fascicles at base. Long 
nuddle-like branched primary fibres are similar to sec-
ondary fibres. Secondary fibres, 100-250 μm in diam-
eter, short bridged pattern. Thin filaments, 0.3-1 μm in 
diameter, terminal knob very rare, 3-4 μm in diameter.
Etymology. This new species name, ramus, is named  
after the shape of thick primary fibres divided into sev-
eral thin primary fibres near the surface.
Remark. This new species is very unusual, thick prima-
ry fibres of this species divided into several thin primary 
fibres. The ends of primary fibres are divided into three 
branches near conules (Fig. 10F).

Fig. 9. Bergquistia baculus n. sp. A, closed primary fibres with opening; B, skeletal structure under dissecting microscope. Scale bars: 
A = 50 μm, B = 1 cm.
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Fig. 10. Bergquistia ramus n. sp. A, entire animal; B, closed surface; C, surface skeletal structure; D, primary fibres divided into three 
branched; E, primary and secondary fibres; F, three branched primary fibres near conules; G, strong primary fascicles divided into four 
branched; H, closed primary fascicles with opening. Scale bars: A = 2 cm, B = 1 cm, C = 200 μm, D-G = 100 μm, H = 50 μm.

A B

C D

E F

G H



146 JOURNAL OF SPECIES RESEARCH Vol. 6, Special Edition

Fig. 11. Bergquistia ramus n. sp. A, strong primary fascicles with secondary fibres; B, skeletal structure under dissecting microscope. Scale 
bars: A = 100 μm, B = 1 cm.

A B

Fig. 12. Bergquistia coreana A, primary fibres divided into two branches; B, primary fibres near the conules; C, weak fascicles primary fi-
bres with simple secondary fibres; D, primary fibres with simple connected secondary fibres; E, thick primary fibres with irregular opening; F, 
skeletal structure under dissecting microscope. Scale bars: A = 100 μm, B = 50 μm, C, D = 100 μm, E = 50 μm, F = 1 cm.
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dIscussIon

The genus Bergquistia, in the family Irciniidae was 
erected by Sim and Lee (2000). To date, only one spe-
cies, Bergquistia coreana (Fig. 12), has been reported 
in Korean waters. Bergquistia specimens have been 
confused with species in the genus Sarcotragus because 
both genera have uncored primary fibres. However, both 
genera have significant differences from each other in 
the details of skeletal structure.

In this study, we tried to identify special characteristics 
that distinguish Bergquistia species from Sarcotragus 
speices. Primary fibres fascicles of five new species are 
very thick and simple. Most fascicular fibres of new spe-
cies were entwisted with several thick strands, which 
have numerous openings or gabs between the strands 

(Fig. 9A, Fig. 10H). The appearance was similar to wood 
bark in low magnification. Sim et al. (2016) stated that 
cylindrical primary fascicular fibres of Sarcotragus are 
comprised of a thin meshed network, filled with wads 
of filaments. Secondary fibres of these new species are 
mostly simple branched types, partly webbed between 
primary fibres near conules. These secondary fibres are 
very rare when compared to Sarcotragus’. In Sarcotragus 
species, large amounts of secondary fibres are distributed 
through the sponge with complicated skeletal reticulum  

(Figs. 1C, 2C). A high density of fine filaments of ge-
nus Bergquistia appeared in collagenous membrane. 
The diameter of the filaments of genus Bergquistia was 
usually below 3 μm, with terminal knobs below 5 μm, 
but Sarcotragus’ filaments were over 5 μm in diameter, 
with terminal knobs 10-15 μm in diameter. It is not easy 
to see terminal knobs, even on the surface membrane in 
the new species, but they are easily seen near the surface 
in Sarcotragus. Fibres are easy to separate from strong 
collagenous filament membrane. Texture of most species 
in genus Bergquistia are firm and hard, colour is mostly 
beige except in B. udoensis.

The skeletal structure of genus Bergquistia is very 
unusual. Species in this genus have no complicated skel-
etal reticulum and only have simple and thick skeletal 
fibres. Primary fibre fascicles are not in a network. Fila-
ments of this genus are much thinner than other genera. 
Primary fibres have different branch type with near sur-

face skeletal structure. Growth form of all specimens in 
the genus Bergquistia are thick encrusting. To date, six 
Bergquistia have been reported worldwide, including 
from Korean waters.
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