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“Ostur” - “cheese bottoms” - sponge dominated areas in 
Faroese shelf and slope areas

During the internordic BIOFAR I pro
gramme 1987-90 (Marine Benthic F auna of 
the Faroe Islands (NE Atlantic); Norrevang 
et al. 1994) intensive sampling of the 
m acro-fauna around the Faroes w as car
ried out a t depths from about 100 m  to 
1200 m  with different kinds of gear. Al
ready during a  pilot cruise in 1987, the oc
currence of accum ulations of large-sized 
sponges in certain areas of the outer shelf 
w as noticed, and during the cruises of the 
following years particular attention was 
paid to these anim als (Hougaard et al. 
1991, Klitgaard et al. 1992, 1997) and to 
their associated fauna (Klitgaard 1991, 
1995, Warén & Klitgaard 1991, Monniot & 
Klitgaard 1994). As it tu rned  out, the phe
nomenon had gone unnoticed in earlier 
faunistic investigations (Brondsted 1932), 
b u t w as well known by local fisherm en and 
the Faroes Fisheries Investigations (Fiski- 
rannsóknarstovan) in Tórshavn.

“Ostur”
The local nam e for the sponge accum ula
tions is “ostu r” m eaning “cheese bottom ”, a 
nam e th a t seem s to refer to the size, form 
and consistency of some of the sponges, 
and to the smell of broken specimens.

In areas with ostur, up to 50 species of 
sponges can occur and of these about 20 
can reach sizes exceeding 5 cm in maxi
m um  diam eter (Table 1).

Table 1. Regularly occurring sponge spe
cies th a t reach > 5 cm in m axim um  dimen
sion in areas with ostur. (*) m arks species 
th a t are dominating as to biom ass. Besides 
the listed species, there is a  num ber of 
smaller, lumpy or thickly encrusting 
species, some calcareous sponges, and 
about 20 thinly encrusting species, mainly 
belonging to the genus Hymedesmia.

Figure 1.
A traw l sam ple from  a n  a rea  w ith  o s tu r  w est of the 
F aroes a t  480 m  (BIOFAR S tn . 540: Norrevang e t al. 
1994). (© photo A B . Klitgaard).

G eodia b a rre tti *
G. m acandrew i *
G. sp. *
Isops p h leg ra ei *
S tryph n u s pon derosu s * 
S te lle t ta  norm ani 
Thenea va ld iv iae  
T. levis
T e tilla  cranium  
T eth ya  aurantium  
P olym a stia  m am m illaris  
P h a k ellia  ven tilabrum  
P. robu sta  
P. rugosa  
A xin ella  a rc tica  
T ragosia  in fundibu liform is  
M ycale lingua  
M yxilla f im b r ia ta  
M elonanchora e llip tica  
A ntho d ichotom a  
P etrosia  c ra ssa  
O ceanapia robu sta

13



Klitgaard. A.B.. O.S. T endal. 2001
“O stur" - “cheese bottom s" - sponge dom inated  a reas  in  Faroese shelf an d  slope areas.

Figure 2.
Traw l h a u l from 370m  d ep th  dom inated  by Geodia 
barretti and  G. sp. (BIOFAR S tn . 535: Norrevang e t al. 
1994). Species of redfish  (S ebastes  spp.) are  often 
cau g h t w hen  traw ling in  a reas  w ith  ostur.
(© photo A. Norrevang).

Clearly dom inant In term s of biomass, and 
quantity per catch, are four species of the 
family Geodiidae; Geodia barretti Bower
banki, 1858, G. macandrewi Bowerbanki, 
1858, G. sp. and Isops phlegraei Solías, 
1880, and the stellettid Stryphnus pondero
sus  (Bowerbanki, 1866).

These sponge species are all widely distrib
uted In the N ortheast Atlantic and reach 
considerable sizes. We have encountered 
specim ens m easuring about 80 cm In m ax
imum dimension and with body weights of 
about 25 kg (Tendal & Klitgaard In prep.). 
Faroese fisherm en have told u s  about sin
gle sponges th a t are more th an  1 m eter In 
diam eter and sometimes alm ost too heavy 
for a  m an to lift. In some areas up to 20 
tons of sponges can be caught In a  single 
trawling, the net being virtually filled up 
and so loaded th a t there Is a  danger of 
damage during the on board hauling.

How do the ostur species look?
Species of the genera Geodia and Isops can 
either be more or less Irregular lumpy, or 
funnel-shaped, or they can be round and 
regular. All species of Geodiidae are char
acterized by the possession of a  cortex 
composed of a  special kind of small, round, 
siliceous spicules (sterrasters).

Figure 3.
The au th o rs  exam ining som e of the  large-sized speci
m ens of Geodia barretti an d  G. sp. from a  traw l h au l 
from  364  m  d ep th  on BIOFAR Stn. 531 (Norrevang e t 
a l  1994). (© photo A. Norrevang).
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Û I O F A K  
s t 531

Figur 4  A, B
Two specim ens of Geodia barretti being irregu la r lum py to very different degrees b u t b o th  having n um erous ope
nings (osculae) of varying d im ensions, each  being covered by a  sieve-like stru c tu re . (© photo O.S. Tendal).

Figure 5.
Specim ens of Geodia m acandrew i generally have a  regular, 
spherical body-form  w ith  a  d iam eter larger th a n  th e  heigh t so the 
specim ens ap p ea r som ew hat flattened.
(© photo O.S. Tendal)

Figure 6.
Large specim ens of Geodia sp. a re  often funnel-shaped  w ith  a 
deep cavity.
(© photo O.S. Tendal)

Figure 7.
Specim en of Isops phlegraei norm ally  b e 
come m ore an d  m ore funnel-shaped  w hen 
growing bigger. The cortex is som etim es 
covered by a  th ick  “fur" of spicules. (From 
BIOFAR Stn. 043 N orrevang e t al. 1994).
(© photo G. Brovad)

ölOFA'P'l
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There is only one species of the genus 
Stryphnus in the Northeast Atlantic, S. pon
derosus. This is a  massive, lumpy sponge 
characterized by a  thick “fur” of vertically 
oriented siliceous spicules. Often a  veiy 
deep, narrow  excurrent cavity is present 
m aking the sponge look like a  “chimney”.

The distribution of ostur
We made a  special effort during the BIO
FAR I program to m ap in detail the geo
graphic distribution and the bathymetric 
range of the ostur areas around the Faroe 
Islands. This included either one or both of 
u s  taking part in all 9 cruises and compil
ing a  variety of relevant information (Klit
gaard et al. 1997).

O stur w as found a t 76 BIOFAR I stations a t 
depths between 233 and 833 m, located 
around the Faroes and the banks to the 
west. In addition eleven hundred  underw a
ter photographs were taken during the 
BIOFAR cruise in May 1990 a t depths be
tween 60 and 1050 m  (J. Gutt, Alfred-We- 
gener-Institut für Polar- und  Meeresfor- 
shung, Bremerhaven). Some series of these 
photographs were utilized to supply addi
tional information on the distribution of 
the sponges and the natu re  of the bottom 
in various sections of the shelf and slope.

Figure 8.
U nderw ater pho tograph  from a n  a rea  w ith  o s tu r  a t  
400  m  d ep th  w est of the  Faroe Is lands (BIOFAR Stn. 
664: N orrevang e t a i  1994). The su lfu r yellow colour 
of the specim ens of Stryphnus ponderosus  is due to an  
en crusting  sponge species. Aplysilla  sulphurea  
Schulze. 1878. w hich often covers m ost of th e  surface 
of S. ponderosus. (© photo J .  Gutt).

During BIOFAR cruises in 1987 and ‘88 
with the Faroese R/V  Magnus Heinason 
crew m em bers pointed to the widespread 
experience accum ulated among fishermen 
concerning bottom conditions around the 
Faroe Islands. Traditionally when trawling, 
fisherm en avoid areas with ostur because 
of the risk  of catching several tons of 
sponges, overfilling the gear and damaging 
the catch. Accordingly, trawler captains of
ten m ark  such areas on their charts  and in 
their log books. Thus, in 1989 and ‘90, in 
cooperation with Rune Frederiksen and 
A ndreas Jen sen  (Zoological Museum, 
Copenhagen), inquiry schem es with ques
tions on coral banks and sponge accum u
lations were sen t to Faroese trawler cap
tains. A num ber of informative answ ers 
were received, and the information on 
corals was published in Frederiksen et al. 
(1992) while th a t on the sponges w as used 
in Klitgaard et al. (1997), supplem enting or 
supporting the BIOFAR data.

Figure 9.
All know n occurrences of o s tu r  a t  the Faroe Islands. 
(Redrawn from Klitgaard e t al. 1997).

In addition the Fiskirannsóknarstovan 
(Fisheries Research Institute) has  included 
some areas with ostur in a  book of charts 
showing the distribution of areas where the 
bottom is unsuitable for trawling in 
Faroese w aters (“Tóv”, Anonymous 1988).
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In Figure 9 the above m entioned different 
types of information are combined into a 
detailed m ap of the sponge accum ulations 
around the Faroe Islands.

In view of the very extensive information 
provided by commercial trawling we find it 
safe to conclude th a t areas with ostu r are 
present in long, narrow  zones close to and 
parallel to the shelf b reak  (in depths from 
about 250 to 500 meters) in various places 
all around the Faroes, and north-east and 
south-east on the Faroe Bank. The trawling 
mostly follow depth contours, b u t judged 
both from them, and from the dredge series 
and photographic transects of the BIOFAR 
I program, it seems th a t the depth interval 
of a  zone is often less than  100 m, while the 
width may in some cases be 1-2 km. 
Southeast to the Faroes, south of Suöuroy 
Bank, there is a  larger field with ostur, on a 
plateau-like area which seem s to have no 
topographical relation to the shelf break.

How com m on is ostur ?
A broad definition of ostu r is “a  restricted 
area where large sponges are strikingly 
common”. In the areas described as ostu r 
a t the Faroe Islands, sponges are estim ated 
to constitute more th an  90 % of the bio
m ass, excluding benthic fish. We have no 
quantitative sam ples and the characteriza
tion “strikingly common” is based on the 
fisherm en and our own experience. A con
servative estimate, based on triangle 
dredgings taken during BIOFAR 1 cruises, 
suggests th a t there is 1 large sponge per 
10-50 m 2. Likewise, estimation based on 
series of underw ater photos from areas in
dicated as ostur a t the Faroe Islands sug
gests a  density of 1 specimen per 10-30 m 2 
(Klitgaard e ta l  1997).

What characterizes the distribution 
of ostur ?
Substratum
The geodiid sponges sampled during the 
BIOFAR I program often appeared on deck 
with stones of different sizes incorporated 
in the cortex (Figure 10). Also, sponges of 
th is family are m ost often seen in underw a
ter photographs from areas with a  gravelly 
substratum .

Figure IO.
A Geodia barretti specim en w ith  several stilt-like p ro 
jec tions each  a ttached  to a  piece of gravel. (Specimen 
sam pled on BIOFAR S tn . 352: N orrevang e t at. 1994). 
(© photo G. Brovad).

Most sampled specim ens of Stryphnus pon
derosus had deposits of sand incorporated 
in the tissues and specim ens seen in pho
tographs sit on sand, sometimes partly 
covered by the sand (Fig. 8).

The experience from the BIOFAR sampling, 
the bottom photographs and the limited in
formation in the literature (Spärck 1929) 
gives the general im pression th a t the sedi
m ents in the Faroese shelf and slope areas 
consist mostly of sand and gravel with cob
bles and stones, or even scattered boul
ders. Accordingly, accessibility of suitable 
substra tum  seems not to be a  limiting fac
tor in the occurrence of ostur. Current-pro
duced features seen on photographs from 
ostur areas such as sand fans on the lee 
side of stones and ripples dem onstrate sed
im ent mobility and we suggest th a t the 
sponges live in a  current-sw ept environ
m ent with a  variable curren t direction.

Hydrography
The sponge aggregations are predom inant
ly found in warm, Atlantic water. The dis
tribution follows broadly those regions on 
the shelf b reak  where the bottom slope 
m atches the slope of propagation of the in
ternal tidal waves, th a t is regions with a 
critical slope. An intensification of the bot
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tom curren ts is often observed in such 
areas.

A tendency to aggregate in the vicinity of 
regions with critical slope seems to be a 
general phenom enon for large suspension 
feeders. The BIOFAR results show this for 
the scleractinian coral Lophelia pertusa  (b., 
1758) (Frederiksen et al. 1992) as well as 
for large octocorals, stylasterids and some 
brachiopods (pers.obs.).
The elevated bottom current speed a t the 
critical slope is probably as such not bene
ficial to the suspension feeders. The causal 
link is thought to be an  increased food sup
ply, produced indirectly by processes th a t 
are associated with the in ternal waves. Two 
m echanism s have been proposed (Fred
eriksen et al. 1992, Klitgaard et a l  1997) 
(Figure 11):

HIGH PHYTOPLANKTON ABUNDANCE
^ --------------- s  WATER SURFACE

. H U r f n c n j u u  iv iiA icn j n n u  « c n i i w n u
N U TRIEN T TR A N SPO R T

IN C R E A SE D  1
FOOO PARTICLE 
FLUX

RAY PATH

SHELF

FAVOURABLE CONDITIONS FO R 
SU SPEN SIO N  FEED E R S

R EG IO N  O F  INTERNAL 
TIDAL W AVE G EN ERA TIO N

WATER SURFACE

SETTLING O F  PA R TIC LES

BENTHIC MIXED LAYER,
HIGH PARTICLE CONCENTRATION

SHELF

REGION WITH CRITICAL S L O PE . 
INTENSIFIED 8 0 T T 0 M  MIXING

INTRUSIONS O F PARTICLE 
LADEN LAYERS

FAVOURABLE C O N D ITIO N S FO R 
S U SPE N SIO N  F E E D E R S INCREASEO FOOO PARTICLE FLUX

Figure 11.
Two scenarios (A, B) for a  connection  betw een in te rna l 
tidal mixing and  an  increased  food particle flux to the 
ben thos. The th ickness of the bo ttom  mixed layer is 
greatly exaggerated. (From Klitgaard et al. 1997).

• An increased primary production where 
internal wave mixing promotes nu trien t 
flux to the surface (Fig. 11 A)

• A leakage of food-particle rich w ater from 
the bottom mixed layer to the stratified 
ocean interior (Fig. 11 B).

The prom inent sponge field sou theast of 
Suöuroy differs from m ost other aggrega
tions by a large extent and relatively shal
low depth. A special case of the first m ech
anism  may explain the presence of this os
tu r  area, which otherwise seems hard  to 
connect to any particular feature of the 
area.

An im portant question in this connection is 
w hat the exact natu re  of the diet of the 
sponges is. Demosponges are generally re
garded as unselective suspension feeders, 
filtering particles from bacterial size to 
about 6 pm  in diam eter (Reiswig 1975, 
Wolfrath & Barthel 1989). W hether th is al
so apply for the geodiid species and Stryph
nus ponderosus is however presently not 
known.

Causes of changes in the distribution 
of ostur
The experience of fishery biologists and 
fisherm en is tha t although ostur is found 
in the sam e general area over long periods 
of time, the localities where there are the 
highest concentrations may change; in 
fact, some fishermen say th a t “the ostu r is 
wandering”.

The large size, low organic content and pre
dominance of large specimens in the catch
es from ostur areas have lead us to the a s
sum ption th a t the dom inant species are 
slow growing and probably take a t least 
several decades to reach the sizes common
ly encountered. The lack of small speci
m ens is rem arkable and indicates th a t re 
production m ust be an  infrequent event. 
Being suspension feeders the ostur species 
depend on a constant water current 
through their system of in ternal incurrent 
and excurrent canals to m aintain their 
metabolic activities of respiration, filtering 
of particles and growth. Thus, it seems rea
sonable to assum e th a t the sponges are de
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pendent on a  certain stability with respect 
to w ater m ass characteristics and kinds 
and am ount of particles in the water. This 
m akes the ostur species vulnerable both to 
changes in the local hydrographic regime, 
and to physical disturbance.

A special kind of physical disturbance oc
curs when w ater near the bottom become 
more heavily loaded with suspended m ate
rial which sedim ents out covering the su r
face of the sponge, and clogging the filtra
tion system. Intense resuspension can 
occur due to natu ra l causes like sedim ent 
slides, violent storm s or unusually  high in
ternal waves, b u t additional causes, intro
duced in m odern times, are nearby traw 
ling and oil drilling. Some degree of self
cleaning of the canal system  is possible for 
the sponges. However, if the resuspension 
event happens too often the sponge m ay no 
longer be able to do th is and its metabolic 
activity may be depressed to a  level at 
which the specim ens can no longer survive; 
the sponge is smothered.

A very direct kind of physical disturbance 
is trawling. Intensive trawling probably 
rapidly leads to severe depletion of ostu r 
areas. During our investigations around 
the Faroes, areas indicated as ostur in 
“Tóv” (Anonymous 1988) were sampled, 
b u t we found no sign of the ostur species 
and Faroese fisherm en told u s  th a t traw 
ling had  recently begun in these areas. 
Modern traw lers are working deeper than  
trawlers did before, extending the fishing 
grounds and so are destroying areas of os
tur. Fisherm en have told u s  th a t certain 
bottom areas are being “improved” by re
peatedly towing the large bobbins gear over 
the bottom crushing the sponges tha t 
would otherwise fill up the trawl, so tha t 
gradually the area is “improved” into a  rea
sonable trawling ground.

Biological importance of ostur
The exact natu re  of the biological impor
tance of the ostu r areas is difficult to out
line in more detail, and the need of in situ  
investigations is obvious. Nevertheless, on 
the basis of our experience gathered from 
the exam ination of num erous ostu r catch
es and series of underw ater photographs

from the Faroe Islands, we feei capable of 
m aking some suggestions.

The physical heterogeneity of the local area 
and the num ber of available m icrohabitats 
are clearly increased by the presence of the 
large-sized ostur sponges. Thus, a  very rich 
fauna (> 242 species) has  been shown to be 
associated with the dom inant sponges in 
ostur areas a t the Faroe Islands (Klitgaard 
1991, 1995, Warén & Klitgaard 1991). The 
majority of the associated species are facul
tative being found also as m em bers of the 
local fauna outside ostur areas; th is seems 
to be a  general phenom enon in tem per
ate/cold  w aters for sponges (Klitgaard 
1995) as well as for Lophelia pertusa  
(Jensen & Frederiksen 1992).

The heterogeneous natu re  of the ostu r ar
eas and the presence of a  rich mixed fauna 
of invertebrates, probably m akes them  re
cruitm ent areas for certain species of fish. 
Thus, we observed large num bers of redfish 
(Sebastes  spp.) in trawl hau ls from ostur 
areas around the Faroe Islands during the 
BIOFAR program (Figure 2).

Another feature of ostur is th a t w hen the 
sponges die, large am ounts of spicules are 
released. These can either form a  local 
spicule m at on the bottom, or be transpor
ted by bottom  curren ts to other localities. A 
num ber of such localities with spicule m ats 
were found around the Faroe Islands. The 
occurrence of large quantities of spicules 
changes both the composition and struc
ture  of the local sedim ent and th is might in 
tu rn  influence the composition of the local 
benthic fauna as has  been reported for 
hexactinellid dominated areas in the Por
cupine Seabight (Bett & Rice 1992) and 
from m any other areas in the NE Atlantic 
(Barthel & Tendal 1993).

It seems logical to direct future research 
towards the potential for designating ostur 
regions as refuges from which the dispersal 
of invertebrates as well as fish could re
plenish the surrounding trawled areas, 
such as has  been proposed already for oth
er types of m arine habitats (Dugan & Davis 
1993).
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Other parts of the North Atlantic
Dense aggregations of sponges are not 
strictly a  Faroese phenom enon b u t are 
known to occur in m any other places in the 
northeast Atlantic. Thus, investigations 
have been performed in the Porcupine 
Seabight (Rice et al. 1990), and off 
Bj or noya and West Spitzbergen (Blacker 
1957, Dyer e ta l  1984, Barthel et a l  1991). 
In addition charts  and the reports of fisher
m en and biologists as well as actual sam 
ples show th a t ostu r areas also exist in the 
B arents Sea, along the Norwegian coast 
and south of Iceland and Greenland (Klit
gaard & Tendal in press).

Conclusions
The general resu lts given above, and our 
other information and experience allow u s  
to draw some conclusions and to state 
some points of importance:

• ostur, viz. sponge dominated areas, are 
widely distributed around the Faroes, 
and in parts of the northeast Atlantic, 
dominated by warm, Atlantic water.

• such dense aggregations of sponges have 
always been found close to the shelf 
b reak  or on places with similar high-ener
gy w ater movement conditions.

• although dominated by sponges, ostur 
areas house a  rich fauna of other kinds of 
animals, especially large num bers of fil
ter- and suspensionfeeders, for example 
corals.

• ostu r areas are presum ably im portant re
cruitm ent areas for certain stock of fish 
as food seems abundan t and the environ
m ent is undisturbed  (no trawling or oil 
drilling activity).

• large am ounts of silicious sponge 
spicules are produced and scattered after 
the death of the sponges. They are often 
transported to other localities, and be
come part of the sediment. Sometimes 
they are even concentrated in certain lo
cal areas forming a  kind of loose felt.
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