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Urtak

Sjalvt um reidiliga nogv visindaligt tilfar er almanna-
kunngjert um ryggleysu dyrini 4 botni 4 feroyskum
sjoeki, so hevur djoranegdin verid raettiliga litid vio-
gjord. Hetta hevur storan tydning, t4 i0 metast skal
um, um nakrar broytingar fara fram.

Havlivfrediliga royndarstedin hevur tey seinastu
fimm til tiggju arini gjert botnkanningar a feroyskum
firoum, og urslitini 1 hesi grein byggja & 63 grabba-
syni, sum eru tikin Gr 10 ymiskum stedum i Feroyum.
Synini eru oll 0,1 m2, og fevnir tilfarid um sand, silt
og leir og blandingar av teimum.

[ greinini verdur hver einstok sted Iyst vid knatt-
stgOu, botntilfari, grabbanegd, dypi, Shannon-fjel-
broytnistali, Pielou-javnleikatali, ES, , byti av sterru
djorabolkunum i prosentum og einum lista vio fimm
teimum vanligastu djoraslegunum i syninum.

Abstract

Although a fair amount of papers are published about
benthic invertebrates in Faroese waters surprisingly
little is published about the abundance of the animals.
Abundance is important information when changes in
the benthic environment have to be evaluated.

For the last 5-10 years Kaldbak Marine Biological
station has put a lot of effort in shallow water investi-
gations as part of environmental impact assessments
and monitoring. Sixty three grab samples are included
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in the present paper and these were taken from ten dif-
ferent localities in the Faroe Islands. The samples are
all grab samples of 0.1 m? and the encountered sedi-
ments are sand, silt and clay and mixtures of these.

In this paper each station is described with infor-
mation on position, type of sediment, volume of the
sample, depth, Shannon diversity index, Pielou even-
ness index, ES , percentage of the major marine in-
vertebrate groups, and a list of the five most frequent
species from each sample.

Introduction

The species composition of the benthic
macro fauna of Faroe Islands is fairly well
known. Large scale benthic surveys from
1926-27 as well as occasional single sam-
ples from late 19" century to about 1930
were published in a comprehensive six
volumes publication “The Zoology of the
Faroes” (Jensen et al., 1928-1971) and in-
cluded samples from the seashore to about
200 meter depth. Species from all major
phyla were reported.

I 1988-91 the BIOFAR programme
sampled more than 600 different stations
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Figure 1. Map showing the location where the samples were taken. 1. Midvagur, 2-6 Funningsfjerdur, 7
Fuglafjerdur, 8 Getuvik, 9 Kollafjerdur, 10 Glyvrar, 11 Lambavik, 12 Amafjﬂréur, 13 Hvannasund (south)
and 14 Sandur. Smaller maps show a more detailed map of the sample sites in Funningsfjerd (2-6) and in

Fuglafjerd (7).

from the Faroese region covering depths
from 100 to 1500 meters. Hitherto more
than 100 papers are published from the
BIOFAR programme.

Both “The Zoology of the Faroes” pro-
gramme and “The BIOFAR” programme
were designed mainly to focus on species

composition rather than abundance (Ten-
dal et al., 2005; Nerrevang et al., 1994).
In recent years the growing awareness
of manmade impact on the environment
has made a natural demand for a better un-
derstanding of the marine environment and
better methods for monitoring impacts. In-
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formation about species composition to-
gether with chemical and physical descrip-
tions makes a powerful tool in managing
the use of the marine environment.

One of the most frequently used param-
eter to indicate increased organic enrich-
ment is a change in species composition
from a low domination towards a clear
domination by one or two species (Pear-
son, 1978; Pearson et al., 1983). In the
present paper we will mostly concentrate
on the dominant species. We will also give
information on generally used values of di-
versity measures from ten different Faro-
ese fjords and analyze the composition of
the fauna with regards to the major taxo-
nomic groups and to different feeding
types.

Only limited information on soft sedi-
ment species diversity is available for the
Faroe Islands. Josefson (1992; 2001) re-
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ported from two localities on the Faroe
shelf (about 300 meters). Bloch et al.
(1986), Norrevang (1990) Jergensen
(1993) and Sakarisson (2000) have repor-
ted from the fjords (mainly Skalafjerdur).

Materials and methods

The material in this paper consists of 63
grab samples from 10 different fjords in
the Faroe Islands sampled in the period
2001-2003. All samples were taken with
KC-Denmark 0.1 m? van Veen grab. Depth
information was obtained from the echo
sounder on the vessel while the position
for each sample was obtained from GPS.
Sediments were visually and tactilely esti-
mated on location.

The sediments were sieved through a
set of 4 mm and 1 mm round hole sieves
before fixation in 4% formaldehyde sea-
water solution buffered in borax. Before

Diversity parameters compared to environmental parameters

S N N/S H J
All samples (61) 29 (5-66) 236 (8-620) 7.7 (1.3-20.6)  3,5(2.0-5.2)  0.74 (0.43-0.90)
Sediment
Mixed (18) 31 (23-44) 244 (74-527) 7.4 (2.6-129) 3.8(3.0-4.4) 0.76 (0.57-0.90)
Sandy (21) 30 (5-66) 194 (8-485) 55(1.3-13.3)  3.5(2.0-5.2) 0.78 (0.47-0.90)
Silt/clay (22) 27 (18-39) 269 (112-1655) 9.9(4.2-20.7) 3.3 (2.1-4.3)  0.69 (0.43-0.89)
Depth
<20m(22) 23 (5-44) 194 (8-527) 6.8 (1.3-14.0) 3.1 (2.0-4.4) 0.73 (0.47-0.90)
20-40 (29) 33 (14-66) 267 (38-620) 8.3(2.2-20.7) 3.7(2.1-5.2)  0.74 (0.43-0.89)
>40m (10) 32 (18-44) 217 (112-388) 7.1 (4.5-15.5) 3.6(2.8-4.5) 0.74 (0.61-0.83)
Ignition loss
<30 mg/kg (8) 9 (5-16) 38 (8-89) 3.8(1.3-6.7) 2.5(2.0-3.0) 0.82(0.70-0.90)
30-60 mg/kg (32) 35 (17-66) 273 (38-620) 7.7 (2.2-20.7) 3.7(2.1-5.2) 0.72(0.43-0.89)
> 60 mg/kg (13) 28 (21-36) 291 (170-407) 10.5 (7.1-16,5) 3.4 (2.5-4.0) 0.70 (0.58-0.78)

Table 1. Average values of species numbers (S), individuals (N), individuals and species ratio (N/S), Shannon
diversity index (H) and Pielou evenness index (J°) in relation to sediment type, depth and ignition loss.
Minimum and maximum values are shown in brackets. Sample 7R and 7S are excluded from the calculations

because they are deviant.
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preservation in 70% ethanol the formalde-
hyde was washed out in a KC-Denmark
formaldehyde wash out system for at least
24 hours.

Surface sediments for analysis of or-
ganic matter were collected from the cen-
tral top 2 cm in the grab samples. Before
combustion in 550°C the sediments were
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dried in 105°C for at least 30 minutes and
sieved through a %2 mm mesh size sieve.

Identification of the species was per-
formed under stereo microscope and ordi-
nary microscope. All specimens were iden-
tified to lowest possible taxon.

PRIMER-E from Primer-e Itd was used
for statistical analyses.

Percentage of species (Average (Min. - Max.))

Polychaeta Mollusca Crustacea Echinodermata Others
All samples 67 (33-97) 17 (0-50) 6 (0-38) 3 (0-12) 5(0-21)
Sediment
Mixed 69 (57-79) 18 (9-27) 2 (0-5) 4 (0-12) 7 (0-21)
Sandy 60 (33-97) 19 (0-50) 14 (0-38) 3(0-12) 3(0-21)
Silt/clay 74 (62-90) 13 (4-21) 3(0-13) 3 (0-10) 5(0-13)
Depth
<20m 68 (33-86) 16 (0-33) 11 (0-38) 2 (0-12) 3 (0-11)
20-40 70 (38-97) 17 (0-50) 3 (0-14) 4 (0-12) 6 (0-21)
>40m 66 (57-97) 18 (10-50) 2 (2-14) 5(0-12) 8 (0-21)
Ignition loss
<30 mg/kg 56 (33-80) 23 (0-50) 21 (10-38) 0.3 (0-3) 0.3 (0-3)
30-60 mg/kg 70 (48-97) 17 (0-39) 4 (0-11) 4 (0-12) 5(0-14)
> 60 mg/kg 73 (58-86) 13 (5-25) 2 (0-12) 3 (0-7) 8 (0-21)

Percentage of individuals (Average (Min. - Max.))

Polychaeta Mollusca Crustacea Echinodermata Others
All samples 79 (38-98) 14 (0-50) 4 (4-45) 2 (2-16) 2 (2-6)
Sediment
Mixed 77 (62-97) 16 (2-29) 1 (0-4) 4 (0-16) 2 (0-6)
Sandy 72 (38-98) 14 (0-50) 11 (1-45) 2 (0-9) 1 (0-6)
Silt/clay 84 (61-98) 12 (2-32) 2 (0-11) 1 (0-4) 1 (0-4)
Depth
<20m 83 (38-97) 9 (0-50) 7 (0-45) 1 (0-10) 1 (0-5)
20-40 m 76 (50-98) 17 (0-45) 2 (0-13) 3 (0-16) 2 (0-6)
>40m 73 (55-83) 18 (2-35) 2 (0-9) 4 (0-14) 3 (0-10)
Ignition loss
> 30 mg/kg 67 (38-89) 18 (0-50) 14 (1-30) 0 (0-0) 0 (0-0)
30-60 mg/kg 81 (50-98) 13 (0-32) 2 (0-13) 3 (0-11) 1 (0-6)
<60 mg/kg 81 (55-97) 13 (1-35) 1 (0-9) 2 (0-14) 4 (0-10)

Table 2. Percentage of all species and all individuals sorted in sediment type, depth and ignition loss. Mixed
=mixed material of pebble, sand, silt and clay. Sand = shell sand, sand, and mixed sand/silt. Silt/clay = silt,

silt/clay, clay and mud.
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Results

In this paper we analyzed the species com-
position of sixty three 0.1 m? grab samples
including a total of 285 species and 17254
individuals.

Species richness and abundance

The average number of species per 0.1 m?
was 29 and minimum and maximum spe-
cies numbers are 5 and 66 respectively.
The average number of individuals per 0.1
m?> was 236 and varies between 8 and
1655.

When compared with different sedi-
ment types there is no clear difference in
species number or abundance (Table 1).
Compared with depth there seems to be
fewer species and slightly fewer individu-
als in depths from < 20 meters than the
other two depth groups. In the group <20
m there are 23 species in average com-
pared to 33 and 32, and 194 individuals in
average compared to 267 and 217. The
species number and abundance for sedi-
ments with low ignition loss (<30 mg/kg)
are much lower than the other two groups
with higher amounts of organic matter in
the sediment.

Table 2 shows the percentage of species
and individuals for the major taxonomic
groups in relation to type of sediment,
depth and ignition loss. The general picture
shows a clear dominance of polychaetes
both in species richness and abundance
followed by mollusks, crustaceans, echino-
derms and other groups. 67% of all the
species are polychaetes and 79% of all the
individuals are polychaetes.

Number two are the mollusks with 17%
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in species richness and 14% in abundance
and then comes the crustaceans, echino-
derms and others with less than 6% each.

If species richness and abundance are
compared with sediment type, depth and
content of organic material in the sediment
(loss by ignition) all groups are fairly con-
stant except the crustaceans. In sandy sedi-
ments on average 14% of the total number
of species are crustaceans compared to 2%
in mixed sediments and 3% in silt/clay
sediments. The same tendency is observed
in abundance. In average there are more
species of crustaceans above 20 meters
compared to the two deeper depth inter-
vals. On average 11% af all species are
found above 20 meters compared to 3%
and 2% respectively for the deeper groups.
The same tendency can be seen in abun-
dance but not so clear. With regard to or-
ganic content in the sediment it is very
clear that the highest numbers of crus-
tacean species are found in sediments with
low organic content. Twenty one percent of
the crustacean species are found in the less
than 30 mg/kg group compared to 4 and
2% in the two groups with higher ignition
loss.

Species composition

In the present paper we investigated sixty
three grab samples (0.1 m?) and identified
285 different species, 170 (59.6%) species
of polychaetes, 53 (18.6%) species of mol-
lusks, 29 (10.2%) species of crustaceans,
16 (5.6%) species of echinoderms, 4
(1.4%) species of cnidarians, 2 (0.7%)
species of nemerteans, 1 (0.4%) species of
priapulids, 2 (0.7%) species of phoronids,
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Figur 2. Graphic illustrations of all samples sorted from lowest value to highest value. @) Number of species
per sample. b) Number of individuals per sample. d) N/S= proportion of individuals and number of species
per sample. ¢) H’= Shannon index per sample e) J’= Pielou evenness index per sample. f) ES(100)=
Hurlbert’s expected number of species per 100 individuals per sample.

1 (0.4%) species of turbellarians and 7 probably too high). Nematodes were not
(2.5%) species of sipunculans (which is included in this study.
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It is well known that benthic communi-
ties are characterized by a large number of
rare species and dominated by only a few
species (Gray, 1981). Table 3, 4a and 4b
show a ranked list of all the species which
are among the five most common species
in each sample. There are several ways to
look at which species are the most com-
mon. In this study three different ap-
proaches are shown.

» Rated numbers: each species is rated
within each sample (from one to five)
and then the total score for each species
is calculated by adding all single value
ratings.

» Abundance: each species is ranked by
the total number of individuals in all
samples.

* In top 5: each species is ranked by how
often it has been between the five most
common species in each sample.

Table 3 shows the five most common
species for all three methods.
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Feeding types

Table 4a and 4b gives information on feed-
ing types, motility and mouthparts of each
species. Table 3 shows the five most com-
mon species obtained by the three de-
scribed methods. Scoloplos armiger, Me-
diomastus fragilis, Polydora ciliata are
burrowers, Chaetozone setosa, Mediomas-
tus fragilis, Polydora ciliata are surface
deposit feeders. Burrowers could also be
called “sub surface deposit feeders” and
these four species could also be described
as deposit feeders. Pholoe inornata is a
carnivore and Exogone naidina is charac-
terized as a herbivore as well as a carni-
vore. Thyasira flexuosa is a filter feeder as
well as Polydora ciliata also sometime act
as a suspension feeder. The dominant
species therefore seems to be mainly de-
posit feeders.

Species diversity measures

Species richness is the simplest measure of
biodiversity and is simply a count of the
number of different species in a given area.
Species richness can with caution be used,
along with other factors, as a measure for

Feeding Rated Abundance % Intop 5 %
Type numbers
Scoloplos armiger S 1 16.0 2 8.3 1 14.3
Chaetozone setosa S 2 10.5 3 8.1 3 7.3
Mediomastus fragilis S 3 10.4 1 10.2 2 7.9
Pholoe inornata C 4 4.4 10 2.8 4 4.4
Abra nitida S 4 4.7 9 33 6 3.8
Thyasira flexuosa F 5 4.6 8 3.9 5 44
Polydora ciliata S 16 1.5 4 6.6 21 1.3
Exogone naidina H/C 11 1.9 5 5.1 15 1.9

Table 3. Top five species from the three methods of frequency evaluation, ranked, abundance and “in top 5”.
The species are numbered for each method and percentages are also show. H: Herbivore. C: Carnivore. F:

Filter-feeding S: Surface deposit feeding.
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determining the overall health of ecosys-
tems.

The average species number (shown in
table 1) is 29 and the lowest number was 5
and the highest value was 66. There seems
not to be any difference related to the sedi-
ment type but shallow waters (<20 m) and
low ignition loss (<30 mg/kg) have distinc-
tively lower average species numbers in
the low values. The shallow-water depth
group has an average of 23 species while
the deeper groups (20-40m and >40m)
have 33 and 32 respectively. The group
with the lowest ignition loss shows
markedly lower average species numbers
than the other two groups, only 9 species
compared to 35 and 28 species.

A wide variety of diversity measures
are used in literature and by environmental
authorities, e.g. Simpson’s index and
Shannon diversity index. In the present
paper we use Shannon diversity index.
Compared to species richness which only
uses the number of species the Shannon di-
versity index also includes the evenness of
individuals in each species.

Shannon index:

S
H=*Zpi log pi

i=1

S: The number of species.

P: The relative abundance of each species,
calculated as the proportion of individuals
of a given species to the total number of in-
dividuals in the community %
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n: The number of individuals in each
species; the abundance of each species.
N: The total number of all individuals

The average Shannon diversity index is 3.5
(Table 1). Maximum and minimum values
were 5.2 and 2.0 respectively. There is no
clear difference of diversity in the three
sediment types. The <20 m depth group
seems to have slightly lower diversity than
the groups from deeper waters, 3.1 com-
pared to 3.7 and 3.6. The same tendency
seems to be with regard to ignition loss.
The low value group (<30 mg/kg) has a
value of 2.5 compared to 3.7 and 3.4 in the
two high-value groups.

Pielou Evenness Index

H
E -
log (S)

The Pielou index is a measure of how
evenly distributed individuals are among
the species that exist in a community. The
Piclou index is defined between 0 and 1,
where 1 represents a community with per-
fect evenness, and decreases to zero as the
relative abundances of the species diverge
from evenness.

The overall average value for Pielou
evenness was 0.74. Lowest value was 0.43
and the highest value was 0.90. When the
sediment types are compared it looks like
the silt/clay average is lower than sandy
and mixed sediments. Silt/clay sediments
have average values of 0.69 compared to
0.76 and 0.78 for mixed sediments and
sand. With depth there is no difference but
low ignition loss clearly shows a more
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Top 5 species in taxonomic groups
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Figure 3. Percentage summation of all species which have been among the five most common species in each

sample arranged in major taxonomic groups.

even distribution among individuals than
higher average values for ignition loss. The
<30 mg/kg group has 0.82 compared to
0.72 and 0.70.

N/S ratio

The average ratio between the number of
individuals in a sample and the species
number is 7.7. The lowest number was 2.0
and the highest number was 20.6 (Table 1
and Figure 2d). Sandy sediments have the
lowest values compared to mixed sedi-
ments and silt/clay. Sandy sediments have
an average value of 5.5 while mixed sedi-
ments and silt/clay have 7.4 and 9.9 re-
spectively. Depth shows no clear differ-
ence between the depth groups but the

middle depth group (20-40 m) has slightly
higher average value. Ignition loss shows a
very distinct tendency with increasing av-
erage ratio values from low to high. The
low value group has a 3.8 ratio while the
ratios for the two higher groups have ratio
values 7.7 and 10.5 respectively.

Discussion

It is estimated that the samples in the pres-
ent report are from undisturbed or low
human impact habitats. All samples except
those from the innermost part of Funnings-
fjordur (5 and 6) and Fuglafjerdur (7) are
sampled as undisturbed reference stations
as part of monitoring impacts from salmon
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Polychaeta
Species Rated Total In top 5 Feeding Motility Mouth-
type part
% % %
Scoloplos armiger 151 16,0 1434 83 45 143 St M* Xt
Chaetozone setosa 99 10,5 1406 8,1 23 7,3 St D!/M" T
Mediomastus fragilis 98 10,4 1753 10,2 25 7,9 St M* Xt
Pholoe inornata 43 44 480 2.8 14 44 Cch M* I
Cirratulus cirratus 37 29 394 23 9 2,9 St D!/M" T
Praxillella praetermissa 31 3,3 447 2,6 11 3,5 St St Xt
Aricidea suecica 25 2,6 793 4,6 6 1,9 H'/S" M Xt
Capitella capitata 22 23 285 1,7 11 3,5 St M* Xt
Spio filicornis 20 2,1 820 4.8 7 22  FYS'  DYM" !
Scalibregma inflatum 20 2.1 381 22 9 2,1 St M X!
Exogone naidina 19 19 876 5,1 6 1,9 H'/C" M I
Levinsenia gracilis 16 1,7 294 1,7 9 2,9 HY/S' M* Xt
Nephtys caeca 15 1,6 35 0,2 5 1,6 Cch M I
Pectinaria koreni 14 1,5 167 1,0 7 2,2 St M* Xt
Nephtys hombergi 14 15 218 1,3 5 1,6 ch M J
Polydora ciliata 14 15 1131 6,6 4 1,3 F'/St> D!/M" T
Dipolydora quadrillobata 12 1,3 460 2,7 5 1,6 F'/S! D'/M" T"
Ophelina acuminata 11 1,2 179 1,0 5 1,6 St M* Xt
Lanice conchilega 10 1,1 83 0,5 2 0,6 St St T
Goniada maculata 9 1,0 140 08 4 1,3 Cch M¢ I
Nephtys ciliata 8 038 133 08 5 1,6 Cch M* I
Pseudopolydora pulchra 8 0,8 155 09 4 1,3 F'/S! D'/M" T"
Syllidae sp, T187 707 141 08 5 16 o M i
Eumida sanguinea 7 0,7 60 0,3 2 0,6 St/Ch M* Xt
Mpyriochele oculata 6 0,6 159 09 3 1,0 St Db T
Ophryotrocha hartmanni 6 0,6 150 09 3 1,0 H'/C" M* I
Anobothrus gracilis 5 05 41 0,2 1 0,3 St St T
Diplocirrus glaucus 4 04 142 08 2 0,6 F'/Sh D/M" T
Chone fauveli 4 04 10 0,1 1 0,3 Fh St T
Exogone verugera 303 45 0,3 2 0,6 H'/C" M* I
Pherusa flabellata 303 32 0.2 1 0,3 F'/Sh D!/M" T
Maldanidae sp a 303 23 0,1 1 0,3 St St Xt
Eteone longa 303 108 0,6 1 0,3 S%/C> M? X
Owenidae sp 2 0.2 9 0,1 1 0,3 F'/Sh Db T
Cirratulidae sp 2 0.2 14 0,1 1 0,3 St D!/M" T
Dipolydora socialis 1 0,1 38 0,2 1 0,3 F!/Sh D/M" T
Travisia forbesii 1 0,1 4 0,0 1 0,3 St M* Xt
Kefersteinia cirrata 1 0,1 38 0,2 1 0,3 Cch M* I
Rhodine gracilior 1 0,1 45 0,3 1 0,3 St St Xt

Table 4a. Top five polychaetes from all samples showed as a rated value, total abundance and how often the
species has been among the top five species. Information on feeding type, motility and mouthpart is also
shown.

Feeding type: H: Herbivore. C: Carnivore. F: Filter-feeding/Suspension feeding S: Surface deposit feeding.
Motility: M: Motile. D: Discretely motile. S: Sessile.

Mouthparts: J: Jawed. X: Non-jawed. T: Tentaculate. P: Pumping.



BOTNDYR [ BLEYTBOTNI A FGROYSKUM FIRDUM

155

Mollusca

Species Rated Total Intop$5 Feeding Motility Mouth-

type part

% % %
Abra nitida 44 47 577 3,3 12 38 S3 D P
Thyasira flexuosa 43 46 680 39 14 4.4 F> D P
Crenella decussata 11 1,2 308 1.8 4 1,3 F* D P
Arctica islandica 9 1,0 51 0,3 4 1,3 F D P
Leptochiton asellus 8 038 75 04 2 0,6 CH/H* D* J*
Chaetoderma nitidulum 6 06 86 0,5 3 1,0 B* D* J*
Nucula nucleus 6 0,6 90 0,5 3 1,0 F D P
Lucicoma borealis 5 0,5 40 0,2 2 0,6 F D P
Macoma calcaria 3 0,3 34 0,2 1 0,3 F* D P
Mysella bidentata 3 0,3 30 0,2 1 0,3 F D P>
Thracia myopsis 1 0,1 47 0,3 1 0,3 F D P
Crustacea
Eudorellopsis deformis 14 15 29 0,2 4 1,3 H'"/CU/ST MU IS
Janira maculosa 3 0,3 15 0,1 1 0,3 H/C/F M J
Philomedes globosus 3 0,3 26 0,2 1 0,3 (C)F M ?
Photidae sp 3 0,3 22 0,1 1 0,3 H/C/F M J
Pagurus pubescens 2 0,2 19 0,1 1 0,3 C M J
Echinodermata
Leptosynapta inhaerens 16 1,7 240 14 5 1,6 St3 D> T
Amphipholis squamatus 1 01 53 03 1 0,3 C/F2/S'2  M'* iz
Ophiura albida 1 0,1 14 0,1 1 0,3 C'>/F'%/S”2 M 2
Others

Phoronida sp 0,2 59 03 2 0,6 F'o D!0/S10. T
Priapulus caudatus 1 0,1 76 0,4 1 0,3 C!0 M0 JIo

Table 4b. Top five mollusks, crustaceans, echinoderms and others from all samples.
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Rated %
57.4 Surface deposit-feeding B
27.9 Burrowers + Burrowers/Carnivores B+BC
10.4 Carnivores C
11.4 Carnivore + Burrowers/Carnivore C+BC
11.6 Carnivore + Burrowers/Carnivore C+BC+C/F/S
9.2 Filter feeders/Suspension feeders F
17.0 Filter feeders/Suspension feeders (total) F (total)
8.5 Herbivores/Carnivores H/C+H/C/F+H/S/B

Table 5. Summarized percentages of the different feeding types from table 4a and 4b.

farms. These are usually at least 200 me-
ters upstream from nearest impact source.

Although there are a fair amount of pa-
pers about the marine benthic fauna in
Faroese waters, there are no published data
from the Faroe Islands on species compo-
sition and quantity of the fauna. There are
although a few reports, mostly from Skala-
fjordur, and a few from other fjords and a
single report comparing two sites on the
Faroese shelf.

Skalafjerour is a sillfjord with low oxy-
gen concentrations in the near bottom
water in the deeper parts of the fjord in late
summer/early autumn. The samples taken
at Glyvrar (10) in Skalafjerdur are from
45-meters depth and the fauna is therefore
not under influence of low oxygen concen-
trations (Gaard et al. 1990).

Norrevang (1990) reported from an in-
vestigation on Faroese sillfjords. Jergensen
(1993) made a comprehensive investiga-

Skalafjerour Kaldbaks- Sundini south Funnings
fjerour fjorour
SKO01 SK07 SK11 KAO05 SU15 SuU37 FUo07
Phoronis sp 1 2 2 2 3
Thyasira sp 2 3 4 3 4 1 1
Heteromastes filiformis 3 4
Abra nitida 4 5 3 1 2 2
Goniada maculata 5
Myriochele oculata 1 1 4 1
Ennucula tenuis 5 5
Lanice conchilega 5
Aricidea jeffreysii 3
Nephtys ciliata 4
Capitella capitata 5
Chaetozone setosa 2
Diplocirrus glaucus 3
Ampharete baltica 4
Nephtys hombergi 5

Table 6. A summarized list of the 5 most abundant species from seven stations in (Nerrevang, 1990). All data
are 0.1 m? average from tree replicate grab samples except SKO1 which is from a single sample.
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Species in taxonomic groups
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Figure 5.a. Percentage of species arranged into major taxonomic groups from seven different stations. Data
from Nerrevang (1990). All data are 0.1 m? average from tree replicate grab samples except SK05 which is
from a single sample
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Figure 5.b. Abundance in percent arranged into major taxonomic groups from seven different stations. Data
from Nerrevang (1990). All data are 0.1 m? average from tree replicate grab samples except SK05 which is
from a single sample.
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tion in Skalafjerdur and compared the re-
sults with Nerrevang (1990). Sakarisson
(2000) reported on benthic invertebrates in
Faroese sillfjords. Josefson (2001) com-
pared two sites on the Faroese shelf.

Species richness and abundance

Species numbers ranged from 5 to 66 but
both numbers must be considered extre-
mes. The low number was from sandy sed-
iments with low organic content and the
high number was from very mixed sedi-
ments. From Figure 2a an estimated nor-
mal range for species numbers seems to be
about 20 to 45. Stations with species num-
bers below 20 are mostly from a single lo-
cality (Sandur) with sand/pebble sediments
and very low organic content (11-14%).
Four stations show distinctly higher spe-
cies numbers than the rest. These are also
from sand/pebble sediments but with a
slightly higher organic content. The lowest
number of individuals was 8 and the high-
est 1655. The low numbers are from the
same stations which also have the lowest
species numbers (Sandur). The samples
with the highest numbers of individuals are
from samples 7R and 7S which are from a
depth of only six meters in Fuglafjerdur.
These two samples have a very distinct
domination of Polydora ciliata and are
clearly deviant from the other samples.
This species is highly opportunistic (Gray,
1979) and high numbers of individuals can
be produced within a short time.

Diversity measures

The abundance ratio (ratio between num-
ber of individuals in a sample and the
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species number in the same sample) was
between 1.3 and 20.6 with an average
value 7.7. In organically enriched sedi-
ments the abundance ratio increases with
moderately higher levels of organic mate-
rials in the sediment (Pearson ef al., 1986).
This is particularly interesting as it can be
used as a quick and easy method to decide
if sediments are under influence of organic
enrichment. From Table 1 it can be seen
that the average abundance ratio (3.8) in-
creases from the low ignition loss group
(<30 mg/kg) to 7.7 and 10.5 in the higher
groups (30-60 mg/kg and >60 mg/kg re-
spectively).

The average Shannon index was 3.5
with little variance between the different
sediment types, depth and organic content
in sediment. The lowest numbers were 2.0
and the highest 5.2. Shannon diversity is
widely used as a measure to evaluate
changes to benthic communities due to or-
ganic enrichment. In most cases the Shan-
non diversity is expected to decrease with
increasing organic enrichment. From Table
1 it seems like low organic content in the
sediment has a low Shannon index (2.5)
compared to the groups with higher or-
ganic content (3.7 and 3.4). This could be
explained as a low energy environment
will respond positively with additional
species with moderately increased organic
enrichment but will fall towards zero with
further enrichment. Pearson et al. (1986)
showed the same tendency from Firth of
Clyde (Scotland). The Shannon index
should therefore be used with caution in
evaluation of change in benthic communi-
ties.
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Species composition

A general list of the most common species
could be generated from total numbers of
individuals from all samples but there is a
risk that one or very few samples could
disturb the general picture by a heavy
domination by one species (e.g. Polydora
ciliata). Another method is to rate each
species in a sample and then add all the
values for the total samples. A third and
easy method is to count how many times
any particular species has been among the
top five species in each sample. Table 4
shows the three frequency methods evalu-
ated. The rank frequency method showed
that the top five species contain 54.0% of
the total value. A simple count of individu-
als (abundance) showed that 48.3% of all
the individuals came from the five most
abundant species, and the method of count-
ing how often each species was among the
five most abundant species in each sample
(“In top 5 frequency method”) gave
45.3%. All three methods gave Scoloplos
armiger, Chaetozone setosa and Medio-
mastus fragilis as the three most frequent
species and eight species are among the
top five species when all three methods are
considered.

Feeding types

From Table 3 and 4 it is evident that the
most common species (Scoloplos armiger,
Mediomastus fragilis, Chaetozone setosa)
are deposit feeders. In soft sediments a ma-
jority of the species are expected to be liv-
ing as deposit feeders compared to a ten-
dency towards a shift to filter feeding in
hard substrate habitats (Levinton, 2001).
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Figure 6. Skalafjordur with stations from Jergensen
(1993), Nerrevang (1990) and Sakarisson (2000)
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From Table 4 it can be seen that the less
common species are a mixture of different
feeding types.

Comparison with other Faroese
investigations

Bloch et al. (1986) took samples from all
the major fjords in the Faroe Islands and
analyzed for different physical and chemi-
cal parameters as well as grab samples for
faunal analyses were taken. Due to incom-
plete identification (polychaetes are not in-
cluded) it is not possible to say anything
about any diversity measure. It is although
possible to recognize the most abundant of
species from the other taxonomic groups.
Abra nitida, Thyasira sp. and Ennucula
tenuis are clearly among the most abun-
dant.

Norrevang (1990) took samples from
seven different localities in Faroese fjords,
three stations from Skalafjerdur, one sta-
tion from Kaldbaksfjerdur, two from Sun-
dini and one in Funningsfjerdur. All sta-
tions were sampled with three replicates
except one station from Skalafjerdur (only
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one sample) and all samples were 0.1 m?
grab samples. He found 97 species in total.
69.1% of the total species number were
polychaetes, 19.6% molluscs, 1.0 % crus-
taceans, 2.1% echinoderms and 8.2 % of
the species were from other groups. Com-
pared to the total findings in the present in-
vestigation (Table 2) it is a very good
match. This is not the case when we look at
the number of individuals. 45.5% of the
total number of individuals (7199) were
polychaetes, 25.9% molluscs, 0.01% crus-
taceans, 0.04% echinoderms and 28.6%
from other groups. Compared to the data in
Table 2 it can be seen that the polychaet
group has a much smaller number while
the molluscs and especially the other
groups have much higher numbers than in
the present paper. The average abundance/
species ratio was 19.7 (2.2 - 55.6) com-
pared to 7.7 (1.3 - 20.6) in the present
paper (Table 1). A closer look at each sepa-
rate sample shows comparable values to
the values found in this investigation ex-
cept those from Skalafjerdur and Kald-
baksfjerdur which are much higher than

Fjord entrance Deepest part of fjord Innermost part
SKO1 SK05 SKO07 SKI1 SK13

Myriochele oculata 1 1 1 1 3
Paraonis. gracilis 2 5 5
Leptosynapta inhaerens 3
Ophiothrix fragilis 4
Rhodine gracilor 5
Heteromastes filiformis 2 4 2 4
Phoronis cf. psammophila 3
Thyasira flexuosa/gouldii 4 2 3 2
Goniada maculata 5
Abra nitida 3 4 1
Diplocirrus glaucus 5

Table 7. List of the 5 most abundant species from five stations in Skalafjord (Jorgensen, 1993)
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Figure 7a. Average species numbers in percent arranged in major taxonomic groups. Five replicate grab
samples (0.1 m?). Data from Jorgensen (1993).
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Figure 7b. Average abundance in percent arranged in major taxonomic groups. Five replicate grab samples
(0.1 m?). Data from Jergensen (1993).
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the others. After a scrutiny of the individu-
als from these samples it is obvious that
two species are the major contributors to
the high N/S ratio, Myriochele sp. and
Phoronis sp. These two species are some-
times found in very large numbers and
have a patchy distribution on the seabed
(Oug, 2000). The most abundant species
were Myriochele sp., Phoronis sp, Abra ni-
tida, Thyasira spp., Ennucula (Nuculoma)
tenuis, Heteromastes filiformis (probably
misidentified with Mediomastes fragilis),
Chaetozone setosa and Diplocirrus glau-
cus. Compared to the present paper Myri-
ochele sp., Phoronis sp. and Ennucula
(Nuculoma) tenuis are not among the five
most frequent species. The Shannon in-
dices for each separate sample were be-
tween 1.67 and 3.81 with an average of
2.51 which is clearly lower than the aver-
age of 3.5 in this paper. The Pielou even-
ness index is also quite low (0.62) com-
pared to 0.74 in this paper.

A general comparison between the re-
sults from Nerrevang (1990) and the pres-
ent paper shows lower diversity indices
and a higher dominance by a few species.
Also the composition of species is a little
different. A likely explanation for this dif-
ference could be that the sample stations in
Norrevang (1990) were placed in the deep-
est parts of the fjords where the organic
content of the sediments are high and the
oxygen conditions at least in late summer
are unfavorable.

Jorgensen (1993) sampled five locali-
ties in Skalafjordur and analyzed for
macrofauna and physical/chemical param-
eters. From the data she concluded that the
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benthic fauna could be separated into three
different community types. One shallow
water community type on the sill at the
fjord entrance, another community type in
the deepest part of the fjord and a third
community type at the innermost part of
the fjord. A total of about 107 different
species from 12 different phyla were iden-
tified from all stations. Eleven different
species were among the five most common
species from each station (Table 7). Com-
pared with the present paper there are a
few species with a common high fre-
quency, they are Heteromastes filiformis
(probably identical with Mediomastus fra-
gilis), Thyasira flexuosa/gouldii and Abra
nitida. The average species number per 0.1
m? was 34 (22-49) and this is a little higher
compared to the present paper (Table 1)
which was 29 (5-66). The average abun-
dance per 0.1 m? was 814 (361-2293)
which is about three times higher com-
pared to the present paper (Table 1). The
average ratio between number of individu-
als and the number of species per sample
was 23.8 (9.5-46.8) which also is about
three times the value found in this paper
(Table 1). If we look at the distribution of
the species number in major taxonomic
groups we get the usual picture with a
heavy domination of polychaetes, fol-
lowed by a distinctly lower number of
molluscs. This is comparable with our fin-
dings.

Sakarisson (2000) investigated two sta-
tions from Skalafjord sampled in 1998 and
one station from Kaldbaksfjerdur sampled
in 1999. All samples were sampled with
0.1 m? grab and stations SK05 and SK09
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had three replicates while KAO5 had two
replicates. The diversity measures are in-
ternally very different and a summation of
all samples must be taken with caution.
Average species number for all samples
was 16 (1 - 38) and average abundance
was 240 (13 - 707). The average ratio be-
tween number of individuals and number
of species was 8.2 (2 -20.6). Species num-
bers are a little less compared with the
present investigation (Table 1) but both
abundance and N/S ratio were about the
same. The average Shannon diversity
index was 2.86 (0.28 - 3.65) and the aver-
age Pielou evenness index was 0.68 (0.46 -
0.84) which is a little below the values
found in this paper (table 1). The most
common species were Abra nitida, Thya-
sira sp., Mediomastus fragilis, Ampharete
baltica and Scalibregma inflatum.

Norrevang (1988) analyzed samples
from Torshavn harbour for macro fauna.
These samples are not fully comparable to
the other data mentioned in this paper be-
cause of a different sample size. The sam-
ples are also heavily impacted from harbor
activity and sewer outlets. From the refer-
ence station (about 20 m) Nerrevang iden-
tified Thyasira flexuosa, Ennucula tenuis,
Thyasira gouldii, Praxillella praetermissa,
and Cirratulis cirrata as the most common
species.

Josefson (2001) collected samples from
two soft bottom localities on the Faroese
shelf. Thirty-one grab samples were sam-
pled on Skeivibanki (south west of Suo-
uroy) and 15 grab samples were sampled
from a locality east of Suduroy. All sam-
ples were 0.1 m? It is not possible to see
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exact numbers from the report but from the
figures it is clear that the abundance is
about 25-30% lower than the other data in
mentioned in this paper. The total species
number was above 200 which is a little less
compared to the present investigation. The
distribution among the major taxonomic
groups seems to be a little different from
shallow water samples. The usual heavy
dominance by polychaetes is less pro-
nounced, about 40-50%. Molluscs and oth-
ers are about equal in total abundance.The
most abundant species on Skeivibanki
were Onchnesoma steenstrupi, Thyasira
ferruginea, Thysasira obsoleta, Caudo-
foveata sp. and Paramphinome jeffreysii
and the most abundant species east of
Suduroy were Onchnesoma steenstrupi,
Golfingia sp., Lumbrineris sp., Paradiopa-
tra quadricuspis and Paramphinome jef-
freysii. Compared to the species from shal-
low waters none of the species are the
same.

Conclusion

The main purpose with this paper has been
to get a general picture of the macro fauna
composition in Faroese fjords and their
connected diversity measures. We investi-
gated species composition and found a
clear dominance of a few species (Scolop-
los armiger, Mediomastus fragilis, Thya-
sira flexuosa and Abra nitida) which is
only partly comparable with other investi-
gations, Nerrevang (1990), Jorgensen
(1993), Sakarisson (2000). We gave an
overview of species numbers, abundance,
abundance ratio, Shannon index, Piclou
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index and ES index and compared these
with previous investigations and found a
broad variation mostly due to the differ-
ences in physical environment. Organized
into major taxonomic groups the data
showed a very clear dominance of poly-
chaetes both in species numbers and in
abundance.
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