
Antarctic Science 7 (3): 227-234 (1995) 

Sponges of the Lazarev and Weddell Sea, Antarctica: explanations 
for their patchy occurrence 
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Abstract: Seventy-three sponge species were caught at 23 stations on the continental shelf of the Lazarev 
and Weddell Sea (Atlantic sector of the Southern Ocean). Tedania tantulu was the most often found species 
amongst the 63 demosponge species caught and among the five hexactinellid speciesRossella racovitzae was 
most common. The stations were classified according to their species inventory, and so the individual 
stations of the resulting four groups were rather uniformly dispersed over the entire investigation area. The 
species composition of adjacent stations varied considerably. There was no discernible relationship between 
the biological set of data and any combination of the available environmental characteristics of the stations. 
The sponge fauna of the, so far very poorly investigated, Lazarev Sea did not differ considerably from that 
of the adjacent Weddell Sea. The only species to be recorded for the first time on the Antarctic continental 
shelf were Homaxinella jlagellijormis and Hyrtios arenosa. Small scale environmental events such as 
iceberg scouring, or biological characteristics such as extremely slow growth and budding reproduction are 
thought to generate the patchy distribution pattern. 
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Introduction 

The macrobenthic shelf fauna of some high Antarctic areas 
is dominated by a variety of sessile suspension feeders 
(Bullivant 1967, Arnaud 1977, White 1984, Picken 1985, 
Gutt 1991a). Sponges can contribute the highest proportion 
of biomass in some regions such as parts of the Weddell and 
Ross Seas (Beliaev & Ushakov 1957, Koltun 1968 and 1970, 
Daytonetal. 1974, Barthel& Gutt 1992, Gerdeset al. 1992; 
for review see Koltun 1969 and 1976, Sara et ul. 1992, 
Dayton er al. 1994). Around the Antarctic Peninsula 
(Jazdzewski et al. 1986, Miihlenhardt-Siege1 1988) and in 
the West Antarctic (unpublished result) sponges are less 
abundant. Comparable investigations in the coastal areas of 
the East Antarctic are scarce. Little is known about the 
ecological role of sponges, apart from the few comprehensive 
studies of Dayton (1972, 1978, 1989), Dayton et al. 1974, 
and Kunzmann (1992). However, the sponge dominated 
benthic assemblages are known to be the richest in species 
and life forms in the Antarctic (VoB 1988). A variety of 
different life forms (Barthel et al. 1991) form a variable 
micro habitat for other organisms (Kunzmann 1992), or 
serve as food for highly specialized predators such as 
nudibrancs (Wagele 1989) and asteroids (Dayton et al. 
1974). When sponges die, they generate, over long periods 
of time, spicule mats which are substrates for other animals, 
even for sponges (Koltun 1966, Barthel 1992). With this 
background, sponges sampled during an ecological faunistic 
survey, mostly conducted in the Lazarev Sea with a few 

additional stations in the Weddell Sea, were analysed with 
regard to the following aspects. 

a) Which sponges were most often present at the study site? 

b) Could different species assemblages be distinguished? 

c) To what degree is the sponge fauna of the Lazarev Sea 
similar to that of the adjacent Weddell Sea and other 
areas? 

d) Could the distribution pattern of the sponges be explained 
by any measured physical parameter? 

Material and methods 

The material was sampled during the expedition ANT XI/3 
with RVPolarstern in 1991 at 15 stations using a modified 
3 m wide Agassiz-trawl and at eight stations by a commercial 
bottom-trawl, in water depths between 119 and 830 m 
(Fig. 1, Table I). A 20 1 subsample was taken from the 
catches from which all sponges individuals and fragments 
were sorted out. The identification of species was carried out 
on the basis of spicule preparation using light microscopy. 
More details about the stations including a list of all benthic 
taxa caught was given by Arntz et al. (1992). 

Because the material contained a certain amount of 
fragments, only presences were considered for the data 
analysis. Species which were caught at only one station were 
excluded from the community analysis because a common 
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presence of two species at one station due to chance, would 
lead to an erroneous high similarity between the species 
clusters. Similarity matrices were calculated on the basis of 
a station-species matrix using the Jaccard-index. A 
classification was calculated for both stations and species. 
The results for the stations are shown in a dendrogram; for 
the species and stations the order and grouping of the cluster 
analysis were used for the community table. The 

Table I. List of stations with environmental parameters. 

Station Distance toshelf edge Distance to ice Depth(m) Longitude 
=500m depthcontour shelfcoast 

k)* (W 

123 
129 
130 
133 
135 
158 
160 
162 
165 
168 
169 
171 
173 
174 
176 
179 
180 
189 
206 
207 
211 
212 
220 

0.5 
23.5 
73.0 
67.5 
91.0 
-1.0 
-1 .O 

22.0 
10.0 
9.0 

-9.0 
-3.0 
4.5 
0.5 

-3.5 
11.5 
0.5 
0.5 
0.5 

42.0 
-5.5 
-5.5 
11.0 

16.5 
23 .O 
12.5 
23.5 

4.0 
27.5 
18.0 
0.5 
3.5 

14.5 
0.5 
3.0 
0.5 

25.5 
20.7 

1.0 
15.0 

6.0 
19.0 
1 .o 

18.0 
11.5 
0.5 

400 
315 
561 
424 
221 
623 
830 
429 
206 
498 
560 
813 
228 
432 
734 
181 
282 
477 
343 
208 
661 
607 
119 

12.2"W 
28.4'W 
25.8"W 
26.6"W 
26.9-W 
16.9"W 
7.1'W 
5.0"W 
3.3"W 
0.8"E 
2.l"E 
5.8"E 
7.1"E 

10.7"E 
9.9"E 
8.O"E 
6.3'E 
5.2'E 

10.O"E 
11.8"E 
5.1"E 
3.9"E 
6.1°W 

*negative values indicate stations deeper than 500m (beyond the shelf edge). 

Fig.1. Station map. The stations are 
classified according to the cluster 
analysis (see Fig. 2). 

Multidimensional Scaling (MDS) as a method of ordination 
shows the similarities between all single stations to each 
other on a two-dimensional scale (Field et al. 1982). 

The relationship between the four available physical and 
the biological data was calculated after Clarke 8z Ainsworth 
(1993). Corresponding to the biological similarity matrix for: 
all pairs of stations (see above) a similar set of data was 
generated on the basis of the physical factors at each station 
sampled using the Euclidean distance. Finally a Spearman- 
rank correlation was calculated between the ranked similarity 
matrices of the biological and physical data for all possible 
combinations of the physical parameters. 

Results 

A total of 73 species were identified of which five belonged 
to the Calcarea, five to the Hexactinellida, 13 species were 
tetractinomorphe and 50 ceractinomorphe Demospongiae. 
In the Weddell Sea 39 species were recorded and 65 in the 
Lazarev Sea. These are given in Table I1 where the 23 
stations and 45 species are ordered according to the results 
of the cluster analysis. The 28 species which were found only 
once are listed separately. The highest presence of 65.246 
(15 stations) was recorded for Tedania tantula. Tetilltz 
leptoderma, Suberites caminatus, Cinachyra antarctica, 
andRosselIa racovitzae were found at more than 50% of the 
stations. The highest number of species per station was 22 
at station 169, whereas average values were c. 10. 

The classification of the stations according to their species 
inventory resulted in four distinct clusters I-IV at a 5% 
similarity level (dendrogram, Fig. 2). In contrast, the 
ordination (MDS-plot, Fig. 3) does not show such a clear 
grouping with the exception of station 130. If, however, the 
information of the dendrogram is superimposed, the general 
image of the classification is recognizable. One conspicuous 
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Table IL Species-station matrix based on presences. Stations and species (presence z 4.3%) listedaccording to cluster analysis, Jaccard index, complete linkage. Species not considered in the cluster analysis are 
listed in the lower part. C A  Calcalrea, H E  Hexadinellida, TE: Tetractinomorpha, CE: Ceratinomorpha. 0 

stationw220 212 165 206 158 129 135 180 123 179 173 211 133 174 169 168 207 189 176 171 160 162 1 3  Presence 
Depth(m)119 607 206 343 623 315 221 282 400 181 228 661 424 432 560 4911 a08 477 734 813 830 429 561 (96) 

Cluster I I I I I I I I I I I I1 I1 I1 11 I1 III III Ill III III Iv Iv 

AMyxilla m o l b  Ridley & Dendy, 1886 
ALissodendoryxfibellata Burton, 1929 
AScoiymastra joubiniTopsent, 1910 
A Tentorium sernishrifes (Schmidt, 1870) 
A Gellur sp. 
A Tedania oxeaia Topsent, 1916 
A Infitella CoelarphaerDides (Koltun, 1964) 
APseudDsubcrites nudw Koltun, 1964 
AArtemisinaplumosP (Heotschel, 1914) 
ATedania CharcotiTopnt, 1908 

B Tetilla leptoderma Sollm, 1886 
B Cinachyra a n t a r c h  (Carter, 1872) 
B Rmsella nuda Topsent, 1901 
B Haliclona sp. 
BSuberitesc~linak(Rid1ey & Deody, 1887) 
B Isodictya setifera(Topsent, 1901) 
B Cinachym barbata Sollas, 1886 
B Bubaris antarctica Koltun, 1954 

CE 
CE 
HE 
TE 
CE 
CE 
CE 
CE 
CE 
CE 

TE 
TE 
HE 
CE 
TE 
CE 
TE 
CE 

CRossellaantarctica Carter, 1872 HE 
C Phorbas areolata (Ihiele, 1905) 
C Micrarina benedeni(Topsent, 1901) CE 

CE 

X 

X 

X 

X 

X 

X 

X 

X 

x x  
X X 

X 

x x  X 

x x  x x  
x x x x x  

X X x x  

X 

X 8.7 
X 8.7 

87 
8.7 
13.0 

x 13.0 
17.4 
17.4 

X 30.4 
21.7 

x x x  x x x  x x  x x x x x x  60.9 
x x  x x  x x x x  x x x x x  565 c 

X X X x x x x 30.4 G) c X 4 
x x x  34.8 3 

5 
iE 

x x  120 
565 

X X X X x x  X 30.4 
120 

x x x  x x  x x  x x x x x x  
x x x  x x  

Q 

X X X 

x x  
x x  

X X 

D Isodicty erinacea (Topsent, 1916) CE x x  
D Myxilh asigmafa Topsent, 1901 CE x x  
D Leucettafloridana (Haeckel, 1872) CA X 

D Sphaerotylw whoenrcsKirkpatrick, 1908 TE X 

E Lelrcetta sp. CA x x  
EPlocamiagaussianaHentschel, 1914 CE X X 

E ECryOdoF sp. CE X 

X 

X 

x x  

X 

X 

X 

X 

X 

X x x  
X 

X 

FRossella racovitzaeTopnt, 1901 HE x x x x x x x x x x x x  X 

FPolymastio inuzginaiaKirkpatrick, 1907 TE X x x x  x x x x  
F Tednnia lant&(Kirkpatrick 1908) C E x x x x x x x x  X x x x  
FMonacyMga hngirplrrr(Lcndenfeld, 1907) T E X  x x x x x  x x  
FIn/lntella belli(Kirkpatrick, 1907) C E X  X X X X X X 

FMycak magellanica (Ridley, 1881) C E X  X 

FAxociellapabelh& (Topsent, 1916) C E X  X 

X 

X 

x 17.4 z a7 

30.4 z 
13.0 c 

13.0 
13.0 
17.4 

8.7 
8.7 
8.7 

565 
34.8 

x x  65.2 
34.8 

X 34.8 

8.7 
a7 
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Stationno220 212 165 206 158 129 135 180 123 179 173 211 133 174 169 168 207 189 176 Ill 160 162 UO knee 
Depth(m)ll9 607 206 343 623 315 221 282 400 181 228 661 424 432 560 498 208 477 734 813 830 429 561 (96) 

austa I I I I I I I I I I I II I1 n I1 I I I I I I I I I I I I I I I I I I V I V  

G Rarrclla s j ~  H e x  
G Hyrtios arenosa (Thiele, 1905) 
GOxymyurleacsata@irkpatrkk, 1907) CE 
G Phorbasglaberrimo (Topsent, 1917) CE 

HLfruncdia ap'calisfidley & Dendy, 1886 
HHalicloM danwi popsent, 1902) CE 
HMycalegaussianaHentschel, 1914 CE 

H Eetydoryx anawnfhaHenische~ 1914 CE 

CE 

TE 

H Isodietya kerguelensb (Ridley & Dendy, 1886) 

H Pseudosubsites hyalinus(Rid1ey & Dendy, 1887) 

CE 

CE 

L a c e m  gelprinoso (Jenkin, 1908) 
Lewxtfapimordialis w. lepforaphb(Jenkin, 1908) 
A&- frunuafo (Topsent, 1901) 

Stykwdyh borcolis(lovcn, 1868) 
Suberitesmon~%~~ig~Carter, 1884 

Halickma spongiosissima (Topsent, 1908) 
GellilcsfrcrgelliferRidley & Dendy, 1887 
Vagocia arcuariuspcpsent, 1913) 
Halichon&ia sp. 
Isodicfya taxophilp Burton, 1932 
Mycak tridenSHenwhel, 1914 
Cmidoahela krnkesteriKirtpatrick, 1907 
HopMfhera dendyiKirkpatrick, 1908 
Biemna CfiilensiFThiele, 1905 

Myxilkr a#ralis(Topscnt, 1901) 
lo+ acaahrsHentschel, 1914 
lo+ UnieOrniFTopscnt, 1907 
Lissodendoryxsp. 
lofrochota somovi (?Coltun, 1964) 
Eclyodoryx antarcfica (Hentschel, 1914) 
Ecryodory* ramilobosa (Topsent, 1916) 
Ecfyo&ryx dil is(Rid1ey & Dendy, 1886) 
ClathriapupaBroensted, 1926 
Pseudanchinoe farifaa (Topsent, 1913) 
Ho~'nelkzffagellifwmis(Ridley & h d y ,  1886) 

P* hilopha (schulze. 1862) 

S&&mfyh b0rali.Y anIarCticusKirkpatrick, 1908 

0- v. 

CA 
CA 
CA 
TE 
TE 
TE 
TE 
CE 
CE 
CE 
CE 
CE 
CE 
CE 
CE 
CE 
CE 
CE 
CE 
CE 
CE 
CE 
CE 
CE 
CE 
CE 
CE 
CE 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

x x  
x x  

X 

X X 

X 

X 

x x  
X X 

x x  
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

17.4 
a i  
17.4 
13.0 

a7 
a i  

X a7 
l3.0 
13.0 
l3.0 

43 
43 
43 
43 
43 
43 
43 
43 
43 
43 
43 
43 
43 
43 
43 
43 
43 
43 
43 
43 
43 
43 
43 
43 

X 43 
43 
43 
43 

cn 
-0 

D 
rn 
v, 

4 

P 
0 

i 
cn 
F 

number of species 73 6 1 2 1 2 1 4 1 1 1 0  3 9 10 7 9 2 0 1 7 1 1 2 2  9 19 6 9 8 l3 6 2 
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difference between the results of both methods is the closer 
relationship of station 162 to part of cluster 111 than to station 
130. The information about the geographical position of the 
station clusters is given in Fig. 1. Cluster I is represented 
everywhere in the entire study area. The stations of clusters 
I1 and 111 are mostly concentrated in the eastern Lazarev Sea; 
in cluster IV one station is in the Lazarev Sea and one in the 
Weddell Sea. Examples for the sponge fauna of two clusters 
are shown by three in situ photographs (Fig. 4), which were 
analysed under faunistic-ecological by Gutt & Starmans (in 
press). 

The relationship between the sponge distribution pattern 
and the physical parameters: distance between station and 
shelf edge (=500 m depth contour), distance between station 
and ice shelf coast, water depth, and longitude (Table I) did 
not show any remarkable relationships either when single 
physical parameters were considered or when they were 
combined. The highest coefficient for a single parameter was 
0.270 for the correlation between biological data and the 
distance between the station sampled and the shelf edge 
(500m depth contour). The combination of the distance 
between the station and the shelf break and the geographical 
longitude of the station reached a correlation factor of 0.304. 
(Generally values of 0.7 indicate a good relationship between 
the physical and biological data.) 

Discussion 

The 63 demosponges recorded in the entire area of 
investigation are 31% of all species knownfrom the Antarctic 
coastal areas listed by Sara et al. (1992). The four 
hexactinellids which were identified to the species level are 
a similar percentage of the 13 hexactinellid species recorded 
so far from water depth < 1000 m in the Antarctic (Barthel 
& Tendall994). The presented data provide good evidence 
for a large scale circumpolar distribution of the Antarctic 
sponge fauna (Koltun 1969) since they fill the previously 
little studied gap in the eastern part of the Atlantic sector. Of 
the 50 demosponges found in the Lazarev Sea only two have 
been recorded previously in this area. From the Weddell Sea 
17 out of the total of 22 species which we found have been 
recorded. This discrepancy is a reflection of the different 
levels of research effort in both areas. In four of the eight 
Antarctic sectors defined by Sari e f  al. (1992) 49 species 
(79%) from the Weddell and Lazarev Sea (this study) were 
also present. The only species found for the first time in the 
Antarctic were Homaxinella flagelliformis and Hyrtios 
arenosa. They were both previously caught off subantarctic 
Islands. Compared with the Demospongiae both, the 
Hexactinellida and Calcarea, were represented by only a few 
species. The hexactinellid species, however, showed mainly 
intermediate to high values for presence, whereas the calcarean 
species were generally rare. This confirms earlier observations 
about the significant role hexactinellid sponges have in the 
high Antarctic benthic system (Amaud 1977, Barthel 1992, 

slalion 158 212 165 206 158 129 135 180 123 179 173 211 133 174 169 168 207 189 176 171 160 162 130 

cluster I II Ill IV 

Fig. 2. Dendrogram of the stations according to their sponge 
species inventory. Jaccard index, complete linkage, 
cophenetic coefficient: 0.53. 

Barthel & Tendal 1994). 
Barthel et al. (1990), in preliminary observations in the 

Weddell Sea, suspected that not all sponge species which 
occur in a limited area were caught by the sampling method 
employed. They identified c. 150 species from 15 catches 
distributed over an area of similar size to that of the Lazarev 
Sea. The main reason for the difference in species between 
both investigations was because we sorted a subsample 
whilst Barthel et al. (1990) checked the entire catch for 
sponges. Another argument for this effect of sorting 
procedure are our low values for the most present species 

6]p 206 
212 

II 

I 
Fig. 3. Plot of the Multidimensional Scaling, based on a 

similarity matrix established by the Jaccard index; stress: 
0.229. The stations are encircled according to the result of 
the cluster analysis (dendrogram). 
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Fig. 4. Underwater-photographs (area: 
0.5 mZ). a. Cluster I, station 165 (Lazarev 
Sea). Rich epibenthic assemblage. 
Scolymastia joubini or Rossella nuda with 
smooth, yellowish surface (upper and left 
margin). Three green-grey specimens of 
R. antarctica (upper left corner) and many 
spiny, near white specimens of 
R. racovitzae. Many dendrochirote 
(Ekmocucumis steineni and Staurocucumis 
liouvillei) and one dark red apodide 
(Taeniogyrus contortus, centre) 
holothurian, and one Labidiaster annulatus 
(asteroidea) on the sponges. b. Cluster I, 
station 135 (Weddell Sea). Sediment 
almost totally covered by small specimens 
of Rossella racovitzae with different 
bryozoans (Reteporella gelida, Phylactella 
lyrulata, Cellarinella sp.), dark red 
apodide holothurians (Taeniogyrus 
contortus), ophiuroids and asteroids 
(Diplasterias brucei, left margin) in 
between. c. Cluster IV, station 162. Poor 
epibenthic assemblage. Two small 
specimens of Tedania vanhoeffeni on a 
stone (centre), octopode, compound 
ascidian (right margin), elasipode deep-sea 
holothurian (c.f. Peniagone vignioni, upper 
left corner). 
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(65.2%) and the high number of sponges which occurred 
only once in the material collected. Therefore, we cannot 
conclude that the sponge fauna of the Lazarev Sea is less rich 
in species than that of the Weddell Sea. An additional reason 
for the low presences might be a high degree of patchiness 
in the spatial dispersion pattern of sponges as has already 
been described for other benthic sessile suspension feeders 
by Gutt (1991a & b) and Gutt & Starmans (in press). Barthel 
et al. (1990) also found an extremely poor overlap between 
the species composition of adjacent stations. This 
phenomenon apparently also exists in the Lazarev Sea as can 
be seen in the community table (Table 11). 

Despite this spatial variability a classification by cluster 
analysis was possible. The stations of most clusters were 
evenly dispersed over the entire investigation area. Even the 
four southern-most stations in the Weddell Sea belong to 
three different clusters. This general finding also holds true 
for the only cluster (11) which was restricted to the Lazarev 
Sea since in this area it had the broadest west-east extension. 
For the result of the ordination, the MDS-plot indicated a 
continuum in species composition rather than distinct 
assemblages. Barthel & Gutt (1992) in the Weddell Sea also 
only found a weak regional classification which was explained 
by water depth and sediment grain size. Abundances varied 
within the resulting station clusters by a factor of 20. In the 
study of Gutt and Starmans (in press) which considered the 
entire macrobenthic epifauna of the Lazarev Sea not one 
sponge belonged to the key species which contributed best to 
a separation of distinct clusters. Nevertheless, a significant 
role of sponges, especially the hexactinellids, for other 
benthic organisms is known (VoB 1988, Gutt, 1991b, and 
Kunzmann 1992). However, VoB (1988) also found stations 
with very low abundances of sponges which belonged to the 
species assemblage generally characterized by a dominance 
of sponges. 

Another indication for the variable and patchy occurrence 
of sponges is that no common characteristics could be found 
for species belonging to one species cluster. This was 
possible in comparable studies for other animal groups e.g. 
holothurians (Gutt 1991a) or shrimps (Gutt et al. 1994) 
concerning their feeding type and preference of a special 
habitat respectively. However, it has to be considered that 
our knowledge about environmental demands of Antarctic 
sponges is still very poor. 

The findings of this study and the few other studies 
mentioned above can be briefly summarized: The sponge 
fauna of the Weddell and Lazarev Sea is highly variable in 
terms of space. Sponges play a significant role for the entire 
benthic system, although a clear classification on the basis 
of the available information is not possible. This leads to the 
conclusion that physical conditions which generally lead to 
a separation of faunal assemblages (Gutt & Starmans in 
press) either do not shape the local sponge composition as 
they effect other taxa or their influence on sponges is of a 
different nature. Also, biological characteristics of single 

sponge species and intraspecific interactions can be more 
important for the growth of sponge populations than the 
physical parameters (Dayton 1974). However, the patchiness 
observed on a smaller scale than analysed in this study 
(Barthel & Gutt 1992, unpublished results of J. Gutt) indicate 
that the effect of small scale changes in environmental 
conditions e.g. iceberg scouring, are more obvious in sponge 
populations than in other taxa. Because most sponges grow 
extremely slowly, and because therefore a long life span can 
be assumed, the distribution pattern of these sessile animals 
reflects the environmental conditions of a much longer 
period than faster growing Antarctic invertebrates. For 
example, iceberg scouring which happened a long time ago 
may not show any influence on representatives of other 
taxonomic groups, whilst this small scale effect is still 
visible in the dispersion pattern of several sponges. However, 
the general question remains as to whether or not this 
hypothesis can be applied to the majority of sponge species. 
If the many species differ in their biology and ecological 
demands, which is not proven, their distribution pattern can 
also be influenced by biological factors such as reproduction 
mode. Budding as a main reproduction type (e.g. from 
Rossella racovifzae, Dayton 1979) in combination with a 
resulting slow dispersion and slow growth can lead to a 
highly patchy distribution so that adjacent stations can be 
dominated by different species. Another conclusion based 
on the fact that until 12000 years ago this habitat was 
covered by shelf ice due to the glaciation period is possible. 
The time elapsed since then might not yet have been long 
enough for all benthic groups to inhabit all locations with 
suitable environmental conditions. Due to the especially 
slow growth at least part of the sponge fauna would then be 
still in a stage more separate from an ecological equilibrium 
than taxa which are more uniformly distributed or which are 
clearly restricted to certain species assemblages due to their 
environmental demands. 
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