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Urtak

Havlivfrediliga royndarstedin hevur sidan 1998 gjort
regluligar kanningar av botnsigi i feroyskum firdum.
Kanningarnar fevndu um fylgjandi evnafrediligu
brigdlar: negd av livrunnum tilfari (gleditap), sinki,
kopari og heildarnegd av kevievni og fosfori. Greinin
vidger broytni av hesum og fevnir um 229 staksyni.

[ hesi grein eru eisini savnad urslit, sum onnur hava
almannakunngjert um somu evnafrediligu broytlar.

Urslitini eru bélkad eftir dypi og eftir hverjum slagi
av botnsigi, id tad snyr seg um. Eisini verdur hugt eftir,
hvussu virdini eru inni vid land og borid verdur saman
vid, hvussu tad er Utia.

Inni vid land var negdin av livrunnum tilfari, nitro-
geni, fosfori, sinki og kopari i botnsiginum avikavist: 0,5-
13,0 %, 0,14-4,01 g/kg, 0,43-2,02 g/kg, 12-98 mg/kg og
14-120 mg/kg. Utia var innihaldid av livrunnum tilfari
millum 1,3 og 5,6 %, medan innihaldid av sinki og kop-
ari voru 13-47 mg/kg og 5-38 mg/kg.
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Abstract

Since 1998 Kaldbak Marine Biological Laboratory
(KMBL) has regularly performed seabed surveys in
Faroese fjords. The analyses performed on the
sediments included the chemical variables: Organic
content (loss on ignition), total nitrogen, total phos-
phorus, zinc and copper. This paper deals with the
variability of the variables in the Faroe area.

The results of 229 seabed samples are included.
Inshore data are compared and related to depth
intervals and according to sediment types. Sediment
data from inshore waters are compared to sediment
data from offshore localities.

Also included in this paper are eight reports that
include data on the above mentioned chemical
variables.

From inshore waters the concentration of organic
matter, total nitrogen, total phosphorous, zinc and
copper in the sediments was, respectively: 0.5-13.0 %,
0.14-4.01 g/kg, 0.43-2.02 g/kg, 12-98 mg/kg and 14-120
mg/kg. Organic content from offshore localities
showed values from 1.3 to 5.6 % while the content of
zinc and copper were 13-47 mg/kg and 5-38 mg/kg,
respectively.
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Introduction

As part of the marine environmental moni-
toring program instituted by the Faroese
government, Kaldbak Marine Biological Lab-
oratory (KMBL) has conducted about 40
seabed sampling surveys a year since 1998.
The samples were analyzed for selected
chemicals, pH and redox-potential of the
sediment, as well as macro fauna and other
more descriptive variables. The chemical
variables analyzed were: organic content in
the sediment expressed as loss on ignition
(LOI), total nitrogen, total phosphorus, zinc
and copper. This paper will give an overview
of the chemical variables in relation to depth
and to sediment type.

The environmental monitoring sampling
program included sites that were heavily im-
pacted by local outlets of organic materials
(especially from salmon farms) and sites of
no or little impact. The present paper only
deals with reference stations and stations
that were expected to be natural or with no
known impact source.

LOI, nitrogen, phosphorus, zinc and cop-
per are used by the Faroese Environmental
Protection Agency as restrictive indicators of
the maximum allowed environmental im-
pact on the seabed. In this paper, the authors
present an overview of the general range in
which these selected chemicals are found, as
they are in the top two centimeters of soft
bottom sediments from a wide selection of
sampling stations in Faroese inshore loca-
tions.

To give a more complete picture of the
chemical range in which these selected
chemicals are found in the whole of the
Faroe area, we have also included previously
reported data from shallow waters (Bloch et

al.,1986; Gaard, 1990; Hoydal and Dam, 2004;
Johansen, 2006) and deeper waters (Grasvik
et al.,, 2000; Josefson, 2001; Mannvik and Pe-
tersen, 2002; Kaldbak Marine Biological Lab-
oratory, 2006)

The combination of a complex topogra-
phy, different water masses and different
current systems make the seabed fabric in
the Faroe area difficult to describe. An
overview of the current systems of this area
can be found in Hansen and @sterhus
(2000). Inside the fjords, soft sediments can
be found only in the deepest parts, while the
slopes from the seashore towards the mid-
dle of the fjord can be a mixture of all types
of sediments, changing over only short dis-
tances. Information on Faroese inshore
seabed features is scarce, but a general de-
scription of the Faroe area can be found in
Bruntse and Tendal (2001). Tendal et al.
(2005) describe the area thus: "The crude
picture is that of very mixed gravelly bot-
toms sometimes with rocky outcrops on the
shelf and slope, and better sorted bottoms
with decreasing grain size at larger depths. A
substantial component on all bottoms is de-
bris deposited during the last ice age (Waag-
stein and Rasmussen, 1975). On the plateau,
shell fragments of many sizes are abundant,
sometimes giving the bottom the character
of shell-gravel or shell-sand. Soft bottoms are
found in the fjords and in a few depressions
on the outer shelf.

The overall aim of this paper is to de-
scribe the natural variation of organic con-
tent (LOI), nitrogen, phosphorous, zinc and
copper in marine sediments from the Faroe
area.
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Materials and methods

Data from KMBL are mostly from the top
two centimetres of seabed sediment sam-
ples. Samples were mainly collected with van
Veen-type grabs. In the period 1998-2001, a
small number of samples are from the top
five centimetres of core samples.

Untreated samples can differ widely in
organic content due to different particle
sizes and the content of live animals with
large specimens, e.g., specimens of Aphrodita
aculeata (Polychaeta) and Arctica islandica
(Bivalvia) and decaying kelp. To make sam-
ples more homogeneous, all samples since
2001 have been sieved through 0.5 mm
sieves before analysis, which is a likely pre-
dictor that the LOI-values will be somewhat
lower compared to non-sieved samples.

Immediately after collecting the samples
they were transferred into plastic containers
and kept frozen until analyzed at the labora-
tory.

Organic matter is found by loss on igni-
tion (LOI) and is expressed as % weight loss
of dry weight.

All samples from KMBL were analyzed at
the Faroese Food and Veterinary Agency
Laboratory and ALcontrol Laboratories, Swe-
den. For other authors, no information is
available.

1998-2000 Food and Veterinary Agency Lab-
oratory

+ Nitrogen - Kjeldahl mod. NMKL 6.

+ Phosphorus - NMKL/SLF.

+ Zinc - AAS Dansk Standard 259.

« Copper - FAAS mod. Dansk Standard

259 263.

+ LOI - Dansk Standard 204.

2001-2003 Food and Veterinary Agency Lab-
oratory
- Nitrogen - destruction, Kjeldahl NMKL
6,3 ed. mod.
« Phosphorus - destruction, autoanalyzer
SLF, mod.
« Zinc - Flame photometry,
Standard 263, mod.
« Copper - Flame photometry, Dansk
Standard 263, mod.
« LOI - 550 °C Dansk Standard 204.

Dansk

2003-2008 ALcontrol
« Nitrogen - NTOT-NDK, S5028101-1.
« Phosphorus - Svensk Standard-EN
13346 mod. / SS11885-1.
« Zinc, Copper - SS-EN 13346 mod. /
Svensk Standard11885-1.
« LOI - Svensk Standard-EN 12879-1.

2008-2009 Food- and Veterinary Agency
Laboratory
« Nitrogen - destruction, Kjeldahl NMKL
6,3 ed. mod.
« Phosphorus - destruction, autoanalyzer
SLF, mod.
« Zinc - Flame photometry,
Standard 263, mod.
« Copper - Flame photometry, mod. ISO
11047, 15t ed.
« LOI - 550 °C NMKL 173, 2" ed. 2005,
mod.

Dansk

ALcontrol Laboratories gives these analytical
uncertainties: LOI £15 %, total-nitrogen +10-
15 %, total-phosphorus £20-25 %, zinc £25-
30 %, copper £20-30 %.

The Food and Veterinary Agency's labora-
tory gives these analytical uncertainties: LOI
+10 %, total-nitrogen +2.5 %, total-phos-
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Depth Lol Total-N  Total-P  Total-N/LOI Total-P/LOI  Zinc Copper  Zinc/LOI Copper/LOI
% g/kg g/kg g/g g/g mg/kg  mg/kg mg/g mg/g
0-19m
Min 3.0 1.30 0.74 0.024 0.015 35 33 0.7 0.7
Max 7.5 1.90 1.30 0.033 0.024 96 929 1.7 19
Mean 4.8 1.48 1.03 0.028 0.019 59 62 1.3 1.4
Std. dev. 1.1 0.23 0.22 0.004 0.003 17 17 0.3 0.4
n 17 6 6 6 6 14 14 14 14
20-39m
Min 15 0.14 0.43 0.007 0.007 12 14 0.3 0.3
Max 13.0 4.01 2.02 0.043 0.059 88 120 39 36
Mean 53 1.41 0.98 0.026 0.022 52 60 1.1 13
Std. dev. 2.2 0.79 0.33 0.009 0.010 13 18 0.5 0.7
n 89 38 38 38 38 89 89 89 89
40-59 m
Min 0.5 0.91 0.60 0.017 0.010 29 36 0.6 0.6
Max 11.1 3.20 1.30 0.324 0.170 74 88 8.6 12.0
Mean 58 1.91 0.88 0.042 0.021 51 62 1.1 13
Std. dev. 19 0.53 0.18 0.059 0.031 10 14 1.1 15
n 56 25 25 25 25 53 53 53 53
60-82 m
Min 4.8 137 0.67 0.024 0.011 41 48 0.6 0.8
Max 8.4 227 0.96 0.031 0.014 49 68 0.9 1.2
Mean 6.3 1.71 0.80 0.027 0.013 45 61 0.7 1.0
Std. dev. 1.9 0.49 0.15 0.004 0.001 4 11 0.1 0.2
n 3 3 3 3 3 3 3 3 3
No depth info
Min 1.4 0.11 0.10 0.002 0.002 28 35 0.5 0.6
Max 10.4 1.94 1.62 0.058 0.033 98 100 6.0 7.3
Mean 55 1.02 0.79 0.024 0.020 55 60 1.1 1.2
Std. dev. 2.0 0.59 0.30 0.014 0.008 14 16 0.7 0.9
n 64 19 19 19 19 55 56 55 56
All samples
Min 0.5 0.14 0.43 0.007 0.007 12 14 0.3 0.3
Max 13.0 4.01 2.02 0.324 0.170 98 120 8.6 12.0
Mean 5.4 1.49 0.92 0.031 0.021 53 61 1.1 1.3
Std. dev. 2.0 0.70 0.27 0.032 0.018 13 17 0.8 1.0
n 229 91 91 91 91 214 215 214 215

Table 1. Loss on ignition (LOI), total nitrogen (Total-N), total phosphorus (Total-P), zinc and copper organized by
depth intervals. A total of 229 samples were analyzed. n = number of samples.

phorus £15 %, zinc £10 %, copper 10 %.

Generally, depth was obtained by echo
sounder. In only avery few cases was depth
measured directly or estimated from depth-
contour maps.

Results

Table 1 and 2 show a total of 229 sediment
samples from inshore waters in the Faroe Is-
lands, sampled in the period 1999-2008 by
KMBL. Figure 1 shows the sampled locations.
All samples are in the depth range 2-82 m
and represent all types of seabed sediments.
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Sediment type was always estimated on
the spot by the person responsible for the
sampling.

In Table 1, mean values, range and stan-
dard deviation (std. dev.) on LOI, total nitro-
gen, total phosphorus, zinc and copper are
given according to depth intervals and in
Table 2 according to sediment types.

Mean LOI value for all samples was 5.4 %
in the range 0.5-13.0 % with a std. dev. of 2.0
%. There seems to be a slight increase in shal-
low water LOI values when going from
seashore to deeper waters. Mean LOI values
were from 4.8 % in the depth range 0-19 m
to 6.3 % at depth range 60-82 m (Fig. 2.a).
Clay and mixed clay had slightly higher LOI
values, compared to the more sandy sedi-
ment types (Fig. 2.b). Clay and mixed clay
have mean LOI values of 6.2 % and 5.7 %,
while sand, gravelly sand and mixed sand
have values of 4.6, 4.6 and 5.6 %, respectively.

Total nitrogen has a mean value of 1.49
g/kg dry matter with a minimum value of
0.14 g/kg and a maximum value of 4.01 g/kg.
There was a small increase in nitrogen con-
tent from shallow to deeper waters (Fig. 3.a).
When total nitrogen is calculated against LOI
and compared to depth, essentially no dif-
ference is observed (Fig. 3.b). Mean value of
total nitrogen calculated against LOI is 0.031
g/g. Minimum value is 0.007 g/g and maxi-
mum value is 0.324 g/g. Compared to sedi-
ment types, there is slightly less nitrogen in
sand and gravelly sand (0.51 and 1.27 g/kg),
compared to clay and mixed clay (1.64 and
1.47 g/kg) (Fig.4.a). The same tendency can
be seen when compared to LOI values, but
less distinct (Fig. 4.b).

Total phosphorus has a mean value of
0.92 g/kg dry matter with a minimum value

s

3

Figure 1. The localities of samples collected by KMBL
(datain Table 1and 2). Each dot may represent several
samples from the same sampling area.

of 0.43 g/kg and a maximum value of 2.02
g/kg. There was a small decrease from the
shallower to the deeper parts of the fjords
(Fig. 3.c). When total phosphorus is calcu-
lated against LOl and compared to depth no
difference can be noted (Fig. 3.d). Mean
value of total phosphorus calculated against
LOl'is 0.021 g/g. Minimum is 0.007 and max-
imum is 0.170 g/g LOI. Compared to sedi-
ment types, there were minor differences in
values, but without any clear tendency (Fig.
4.cand 4.d).

Total mean value for zinc in the sedi-
ment is 53 mg/kg dry matter. Highest value
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Sediment Lol Total-N  Total-P  Total-N/LOI Total-P/LOI Zinc Copper  Zinc/LOI Copper/LOI
% g/kg g/kg g/g g/g mg/kg  mg/kg mg/g mg/g
Clay
Min 0.5 0.77 0.60 0.017 0.010 29 38 0.5 0.5
Max 11.1 3.20 1.62 0.324 0.170 96 120 8.6 12.0
Mean 6.2 1.64 0.97 0.046 0.027 55 66 1.0 1.3
Std. dev. 20 0.63 0.30 0.074 0.039 14 16 1.0 1.4
n 78 16 16 16 16 70 71 70 71
Mixed clay
Min 3.0 0.49 0.67 0.013 0.011 34 35 0.5 0.6
Max 8.8 2.00 1.19 0.036 0.026 65 929 1.6 1.9
Mean 57 1.47 0.83 0.027 0.016 51 60 1.0 1.1
Std. dev. 17 0.47 0.17 0.006 0.004 10 18 0.3 0.4
n 20 10 10 10 10 20 20 20 20
Gravelly sand
Min 1.4 0.19 0.49 0.007 0.011 12 19 0.3 0.4
Max 11.1 237 2.02 0.058 0.059 82 110 6.0 7.3
Mean 4.6 127 0.89 0.029 0.023 51 61 1.2 1.5
Std. dev. 1.6 0.68 0.33 0.013 0.013 12 16 0.7 0.9
n 80 22 22 22 22 74 74 74 74
Sand
Min 22 0.22 0.65 0.010 0.023 35 14 0.6 0.4
Max 6.2 0.79 0.91 0.020 0.029 54 50 1.6 1.4
Mean 4.6 0.51 0.78 0.015 0.026 43 34 1.1 0.8
Std. dev. 1.6 0.40 0.18 0.007 0.005 9 13 0.4 0.4
n 5 2 2 2 2 5 5 5 5
Mixed sand
Min 1.5 0.14 0.43 0.003 0.002 35 36 0.5 0.6
Max 12.7 4.01 1.63 0.041 0.043 82 83 39 37
Mean 5.6 1.54 0.93 0.027 0.018 53 54 1.1 1.1
Std. dev. 2.1 0.86 0.25 0.009 0.007 13 12 0.6 0.6
n 35 34 34 34 34 35 35 35 35
No info. on sediment
Min 37 1.03 0.66 0.012 0.007 38 39 0.4 0.3
Max 13.0 1.50 1.30 0.029 0.026 98 77 1.9 17
Mean 58 1.31 1.04 0.023 0.019 57 58 1.1 1.2
Std. dev. 26 0.22 0.20 0.006 0.006 17 13 0.5 0.4
n 11 7 7 7 7 10 10 10 10
All samples
Min 0.5 0.14 0.43 0.007 0.007 12 14 0.3 03
Max 13.0 4.01 2.02 0.324 0.170 98 120 8.6 12.0
Mean 5.4 1.49 0.92 0.031 0.021 53 61 1.1 1.3
Std. dev. 20 0.70 0.27 0.032 0.018 13 17 0.8 1.0
n 229 91 91 91 91 214 215 214 215

Table 2. Loss on ignition (LOI), total nitrogen (Total-N), total phosphorus (Total-P), zinc and copper organized
by sediment types. A total of 229 samples were analyzed. n = number of samples.

found was 98 mg/kg dry matter and the low-
est value 12 mg/kg. When total mean zinc
values are compared to depth, there is a
small decrease in zinc concentration with

depth (Fig. 3.e). When total mean zinc s cal-
culated against LOIl and compared to depth,
there is also a small decrease (Fig. 3.f). Mean
value of zinc calculated against LOI is 1.1
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0-19m  20-39m 40-59m 60-82m
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10
8
S -
2 -
o |
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Figure 2. Mean LOI values (+ standard deviation) in
sediments of Faroese fjords. 2.a: Organic content in
relation to intervals of depth (Table 1). 2.b: Organic
content in relation to sediment types (Table 2).

mg/g. Minimum value is 0.3 and maximum
value is 8.6 mg/g. Compared to sediment
types only the sand-type seems to have a
lower mean value than the other sediment
types (Fig. 4.e), but the same tendency can-
not be recognized when the zinc values are
calculated against the organic content in the
sediment (Fig. 4.f).

Total mean value for copper in the sedi-
ment is 61 mg/kg dry matter. Highest value
found was 120 mg/kg dry matter and the
lowest value was 14 mg/kg. When total
mean copper values are compared to depth,
no difference can be noted (Fig. 3.g). When
total mean copper value is calculated against
LOI and compared to depth, a small de-
crease can be noted (Fig. 3.h). Mean value of
copper calculated against LOI is 1.3 mg/g.
Minimum value is 0.3 and maximum value is

Station 1985 1985 1985 1985
May Aug Octa Octb
LOI % LOI% LOI% LOI%

SK05 6.6 7.1 10.0 5.5

SKo7 10.4 9.8 10.5

SK15 7.8 7.5

suos 6.9 6.9

KA09 7.5 7.1

KA13 7.5 8.4

KAO05 7.5

KOo07 6.7

KO11 57

suos 6.9 6.9

Su1s 6.7 4.9

su21 8.2 4.5

Su37 10.1 9.5

SuU41 6.9 8.5 7.6

Su47 2.4

FUO05 4.9 4.4

FU13 4.4

FU17 5.4

FU21 57 57

LA09 4.5

G009 4.5

GO13 4.3

BO11 52

AR07 4.6 4.4

HV19 53

HV35 53

HV43 4.5

HA20 4.8

HAO07 3.9

KLO9 27

VE57 4.1

5003 3.0

SO13 4.4

5019 7.0

TR19 10.1

TRO7 4.5

VA05 6.7

VA13 37

LO05 6.1

Table 3. LOI (%) data from Faroese fjords in 1985. Data
from Bloch et al. (1986).
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Figure 3. Sediment values (+ standard deviation) in relation to depth intervals (Table 1). Left side shows absolute
values and right side figures show the values related to the organic content of the sample.

12.0. When copper values are compared to
sediment types, the sand-type has a lower
mean value than the other sediment types,
34 mg/kg compared to 66, 60, 61 and 54

mg/kg dry matter (Fig 4.g and 4.h).

Previously reported data
From the literature, we have found eight re-
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Station LOI % LOI % LOl% LOI %
0cm Tcm 3cm S5cm
SKo05
02.04.1987 11.3 11.8 85 83
22.04.1987 12.8 13.8 9.4 8.4
06.05.1987 11.6 10.4 10.2 10.0
04.06.1987 10.2 7.6 6.9 7.0
18.06.1987 11.4 6.2 5.8 4.7
27.07.1987 13.6 12.5 9.1 8.6
SKo7
02.04.1987 12.2 11.7 10.9 10.9
22.04.1987 12.0 9.8 10.1 10.4
06.05.1987 11.6 10.4 10.2 10.0
27.07.1987 9.7 10.3 10.8 9.5

Table 4. LOI (%) of sediments from Skalafjerdur in
1987. Data from Gaard (1990).

ports that contain data about marine sedi-
ment chemical variables from the Faroe area
(LOJ, total nitrogen, total phosphorus, zinc
and copper). Four of the reports are from
offshore locations (Gresvik et al., 2000; Josef-
son, 2001; Mannvik and Petersen, 2002; Kald-
bak Marine Biological Laboratory, 2006) and
another four reports deal with data from in-
shore locations (Bloch et al.,, 1986; Gaard,
1990; Hoydal and Dam, 2004; Johansen,
2006).

Bloch et al. (1986) gave single sample
LOI values from most Faroese fjords (Fig. 5).
They used 0.1 m? van Veen-type grabs for
sampling, but gave no descriptive informa-
tion about the samples. A single sample was
taken at each station. At four stations, sam-
ples were collected more than once a year.

Gaard (1990) sampled two localities in
Skalafjerdur (Fig. 6). Samples were taken at
station SKO05, which at 67 meters is the deep-
est part of the fjord, and at SK07, which has
adepth of about 57 meters. At station SK05,
six samples were taken in the period April to

July (1987) and four samples were taken in
the same period at station SK07. A single
sample was taken at each station each time
and LOI was measured at depths 0, 1, 3 and
5 cm into the sediment.

The sediment type is silty clay (Gaard,
pers. comm.) and Gaard (1990) used a 14 cm
wide HAPS corer to obtain the samples. LOI
values were found by combusting dry sedi-
ment for 3 hours at 450 °C.

Hoydal and Dam (2004) gave data
from five Faroese fjords (Fig. 7), Skalafjerdur
(SK), Funningsfjerdur (FU), Kaldbaksfjerdur
(KA), Kollafjerdur (KO) and Sundini (SU).
Table 6 contains information on LOI and
copper from 2000, 2001 and 2003 and Table
5 contains information on LOI, total nitro-

Lol Cu
% mg/kg
SKO5 (1) 9.0 110.5
SKO5 (2) 84 70.1
SKO5 (3) 8.8 110.9
SKo7 10.7 115.9
SK09 11.8 96.6
KA05 9.1 102.8
KA05 9.1 97.3
KA09 7.6 106.4
KOo07 6.6 93.1
suos 5.1 78.1
SU1s 6.8 89.3
SU1s 6.8 92.8
SuU37 6.9 93.2
SU41 6.4 86.4
FU13 37 76.5
FU17 (1) 44 81.8
FU17 (2) 3.3 65.4
FU21 (1) 59 98.4
FU21 (2) 68 105.8
FU21 (3) 5.1 97.9

Table 5. LOI and copper values in sediments from
Faroese fjords in 1997. Numbers in brackets are
replicated samples. Data from Hoydal and Dam (2004).
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Figure 4. Sediment values (+ standard deviation) in relation to sediment type, from Table 2. Left side shows
absolute values and right side figures shows the values related to the organic content of the sample.

gen, total phosphorus, zinc and copper from Johansen (2006) reported on mean
1997. No information is given about the sed-  concentrations of selected environmentally
iment type or how the samples were ob-  related chemical variables from eight Faroese

tained. localities (Fig. 8). Three of these localities
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Lol Nitrogen Phosphorus Zinc Copper

% g/kg g/kg mg/kg mg/kg
SK05 (2000) 7.7 2.8 1.0 58.2 57.5
SKO05 (2001) 8.1 3.6 1.4 76.8 75.2
SKO05 (2003) 13.3 4.3 1.3 80.0 823
SK07 (2000) 12.6 4.7 1.4 87.0 88.4
SK09 (2000) 13.1 4.9 1.5 89.7 96.3
KA05 (2000) 9.4 3.6 1.1 61.8 72.0
KAO05 (2001) 9.5 3.7 13 64.7 69.1
KAO05 (2003) 12.7 4.0 1.4 72.8 73.9
KA09 (2000) 10.0 3.1 1.1 58.1 79.8
KA09 (2001) 8.7 3.1 1.2 63.3 70.9
K007 (2000) 6.8 2.4 1.1 58.9 64.8
SU05 (2000) 9.4 29 0.8 48.4 64.8
suo05 (2001) 7.3 2.8 1.0 48.5 49.4
SUo05 (2003) 9.4 2.6 0.9 54.3 53.9
SU15 (2000) 9.3 2.7 1.0 52.0 55.8

Table 6. LOI, total-nitrogen, total-phosphorus, zinc and copper values in sediments from Skalafjerdur,
Kaldbaksfjerdur, Kollafjgrdur and Sundini . Years are shown in brackets. Data from Hoydal and Dam (2004).

(Husavik, Hvalba and Tjernuvik) have ex-
posed bays and have a low population. Har-
aldssund, Arnafjerdur, Sundini and Kald-
baksfjeréur are low-population areas, but
are used for aquaculture, which is known as
a source of high organic input. Skalafjgrdur is
a sheltered sill fjord with a relatively high
population and has also been used for aqua-
culture purposes.

In Table 7, there are two groupings. The
first five locations are from outlying regions
of the archipelago, while the last three are
more centrally located.

In the first grouping (outlying regions),
two replicate samples were taken at differ-
ent depths and the number of stations taken
at each site was from 2-4 (Table 7). Samples
were taken by either scuba diver, gravity core

n Sediment Gear LOI  Nitrogen Phosphorus Zinc Copper

% g/kg g/kg mglkg  mg/kg
Haraldssund 8  Sand/Gravel  Core 5.8 1.0 0.7 50 80
Hvalba 6  Sand/Gravel ~ Grab 36 0.4 0.8 55 58
Arnafjordur 8 Mixed Core 4.9 0.9 0.5 41 59
Husavik 4 Mixed Core 2.4 0.4 0.9 74 82
Tjornuvik 8  Sand/Gravel  Core 2.7 03 0.7 57 80
Sundini (SU05) 2 Core 7.5 2.2 0.9 60 77
Kaldbaksfjerdur (KA05) 2 Core 10.7 36 1.6 85 110
Skalafjordur (SKO05) 2 Core 13.0 4.7 1.4 91 109

Table 7. Mean values for LOI, total-nitrogen, total-phosphorus, zinc and copper from eight Faroese fjord/bay

locations. Data from Johansen (2006).
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Figure 5. Sampling sites reported by Bloch et al.
(1986).

or by van-Veen type grab. Due to the small
sample volume, some of the core samples
were from the top 4 cm of the sediment. In
the centrally located sites (SU05, KA05 and
SKO05), two replicate core samples were ana-
lyzed.

In the period from 1987-1990 Josefson
(2001) took samples at two soft bottom lo-
cations on the Faroe Plateau (Skeivibanki
and East off Suduroy) at a depth of 317-367
m (Fig. 9). Samples were obtained with 0.1
m? van Veen-type grab and a two cm surface
layer of the sediment was used for analysis.
No further information about pre-treatment
or methods of analysis was given.

In a survey southeast off the Faroe

Samples Depth Lol
n m %
w87 3 329-350 2.8-3.3
wss 15 317-367 2.7-3.9
E87 1 350 4.3
E88 2 349-351 3.3-4.1

Table 8. Data from Josefson (2001) LOI data from two
locations on the Faroe shelf.

Plateau in 1999, Grosvik et al. (2000) took
20 seabed samples from eleven different lo-
cations (Fig. 10). Samples were analyzed for
different chemical variables; among these
were LOI, zinc and copper. All samples were
collected with a 0.1 m? van-Veen-type grab
and analyzed by Rogaland Research Labora-
tory. Metals were analyzed after sieving of
the dried material (0.5 mm sieve).

All samples were described to be from
sandy sediments, and the stations had a
depth between 275 and 580 m.

In Mannvik and Petersen (2002), there
is information about seabed chemical vari-
ables from a survey southeast off the Faroe
Islands in the Faroe-Shetland Channel at a
depth of 820-1180 m (Fig. 11). The samples
were obtained with 0.5 m? box-corer. Three
replicates from each station were used to
give a mean value for the top 0-1 cm of the
sediment. Samples were analyzed by Akva-
plan-niva.

The sediments were described as fine to
coarse sands.

KMBL (2006) sampled the seabed
around the "Brugdan” hydrocarbon explo-
ration well before and after drilling opera-
tions. Because of a possible impact from the
drilling operations on the seabed only data
from the first survey (before drilling) are in-
cluded in this paper. Eighteen samples were
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Station Depth Sediment Lol Zinc Copper
m % mg/kg mg/kg

la 453 Fine Sand 4.0 28.6 13.1

1.b 458 Fine Sand 35 29.8 13.7

1.c 464 Coarse sand 26 33.8 18.9
1d 486 Fine Sand 33 19.4 7.6
2 459 Medium sand 33 35.8 17.8

4 440 Coarse sand 2.7 36.7 16.7

5 461 Fine Sand 3.8 24.3 10.5

6 580 Coarse sand 2.7 42.7 27.0

7 470 Fine Sand 33 38.5 17.1

8 487 Fine Sand 34 28.6 12.7

9.a 463 Fine Sand 4.2 33.0 15.7

9.b 480 Fine Sand 4.0 30.1 13.6
9.c 469 Fine Sand 4.1 30.0 13.2

9.d 341 Medium sand 2.9 35.1 28.7
10.a 517 Medium sand 3.1 23.6 17.3
10.b 424 Medium sand 33 22.1 16.3
10.c 389 Medium sand 3.1 24.8 20.8
10.d 354 Medium sand 33 20.8 17.1
10.e 275 Medium sand 25 11.2 9.1

10.f 494 Medium sand 24 15.9 12.0
Min 2.4 11.2 7.6

Max 4.2 42.7 28.7

Mean 33 28.2 15.9
Std. dev. 0.5 8.0 53

Table 9. Sediment values of LOI, copper and zinc from south of the Faroe Islands on the northern slope of the

Faroe Shetland Channel. Data from Grasvik et al. (2000).

analyzed for LOI, copper and zinc. Samples
were taken from the top 2 cm of undis-
turbed seabed sediment and samples were
obtained by 0.1 m? van-Veen-type grab.
Samples were analyzed at ALcontrol Labora-
tories, Sweden. Positioning accuracy of the
sample sites was within + 5 meters.

The stations are all within a distance of
1250 m and vary between 460-489 m in
depth (Table 11). The sediments were de-
scribed as gravelly sands to silt/clay sands.

Comparability of data.
When comparing data from different

sources it is important to consider the com-
parability. Differences could be found in the
way samples were taken, in treatment after
sampling or prior to analysis, and in the
method of analysis. The most important sin-
gle source factor of error is without a doubt
the uncertainty of precise localization of a
sample site when comparing samples from
the same site. This may particularly be the
case for the oldest samples, when the accu-
racy of positioning systems was less precise.

Approximately all samples in Table 1 and
2 were sieved (0.5 mm) before analysis. There
is no doubt that in some cases this has an ef-
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Figure 6. Sampling sites reported by Gaard (1990).

fect when compared to untreated samples.
In un-sieved samples it is reasonable to ex-
pect a high content of large, non-organic
particles to influence the result, as well as
large numbers of small tube dwelling worms
(e.g., Myriochele sp. and Phoronida sp.) or just
a few specimens of large bodied animals (e.g,,
Arctica islandica). Seaweed would also in-
fluence the result. Sieving eliminates the vari-
ability of samples and makes comparison re-
sults more reliable. There is no information
on any sieving of the sediment before analy-
sis by other authors so it is reasonable to ex-
pect the analyses to be done on untreated
sediments.

Some of the sites in this study are re-
peatedly sampled. There are a few replicates,

some are sampled more than once a year
and many are sampled about yearly. In such
cases, it should be possible to get a crude
chemical picture of the natural variance at
the site. Comparison between sites should
therefore be done with caution, especially
because there is so little information about
the samples and sampling procedures.

The stability of organic content

(LOI values)

One of the interesting questions this study
could help answer is how stable or change-
able is the organic content in the upper lay-
ers of the seabed. Is it constant at the same
site or does the organic content change tem-
porarily according to sources of organic
input?

Due to various reasons, it is difficult to
collect sufficient quality data on organic
content from the same site over a long pe-
riod of time. In Table 12, all available data
from two of the stations from Skalafjerdur,
SK05 and SKO07 are shown. SKO5 is in the
middle of the fjord at the deepest part at a
depth of about 67 m and SK07 about 2 km
north of SK05. Both are soft bottom locali-
ties. The data from these two stations are
from untreated samples.

There are 24 samples from SKO05 and 13
from SK07 (Bloch et al., 1986; Gaard, 1990;
Hoydal and Dam, 2004 and Johansen, 2006).
In 1985 and 1987, several samples were taken
during the summer period (no replicates). In
1997, three replicates were analyzed from
SKO05 and, in 2005, two replicates. In the years
2000, 2001 and 2003, one single sample was
analyzed at each site.

The overall lowest value from SK05 was
5.5 % and the highest was 13.9 %. At station
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SKO07 these were respectively 9.7 % and 12.6
%. The LOI mean value for all samples was
10.0 % for SK05 and 10.9 % for SK07.

From the data in Table 12 it is not possi-
ble to recognize any pattern of change. The
LOI values of SKO5 were highly variable, while
LOI values at SKO7 seem to be more con-
stant. There is no obvious reason for the vari-
ability of the LOI values at SK05, but patchi-
ness and imprecise positioning could explain
the differences. It is, however, difficult to ex-
plain why SK07 has more constant LOI val-
ues compared to SKO05.

In Table 13, data from four sites at dif-
ferent localities are shown. These are data
from sieved samples (0.5 mm). One of the lo-
calities (Gotuvik) has been sampled for nine

consecutive years, the others for four to five
years. All four localities show variable values
of organic content in the sediment. Midvag-
ur seems to be less variable than the other
localities and a possible explanation could be
that this is an exposed site with sandy sedi-
ments. Gatuvik, which has been sampled for
nine consecutive years, varied between 3.2
and 9.5 %.

The data in Table 13 are from sieved
samples and are, therefore, not directly com-
parable to SK05 and SK07 in Table 12.

Station Depth Sediment Lol Zinc Copper
m g/kg mg/kg mg/kg

1 1100 Fine Sand 15 18.5 7.8
2 1148 Medium sand 1.5 21.7 6.1
3 1090 Fine Sand 13 13.4 53
6 1180 Coarse sand 1.5 215 9.3
8 820 Fine Sand 2.9 20.5 10.8
9 930 Fine Sand 2.2 17.3 9.3
11 970 Fine Sand 1.7 13.9 7.1
12 990 Medium sand 1.6 13.6 5.7
13 1020 Fine Sand 2.0 16.1 8.2
14 990 Fine Sand 1.7 13.9 6.3
15 1050 Fine Sand 26 9.1 21.8
16 1050 Fine Sand 1.9 16.0 7.8
17 1060 Fine Sand 2.2 17.2 8.0
18 1080 Fine Sand 2.0 15.0 7.3
19 1070 Fine Sand 2.7 16.3 85
20 1100 Fine Sand 29 17.2 8.9

Min 13 13.4 53

Max 2.9 21.8 10.8

Mean 2.0 17.1 7.8

Std. dev. 0.5 2.9 1.5

Table 10. Values of LOI, copper and zinc from the deep slope of the Faroe Shetland channel. Data from Mannvik

and Petersen (2002).
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Figure 7. Sampling sites reported by Hoydal and Dam
(2004).

The normal range of organic content, ni-
trogen, phosphorus, zinc and copper in
the surface layers of seabed sediments in
the Faroe area

Organic content (LOI)
The data collected by Kaldbak Marine Bio-
logical Laboratory showed a wide variance of
organic content in the sediment. The overall
lowest value found was 0.5 % and the highest
was 13.0 % (Table 1 and 2).

Bloch et al. (1986) found values between
2.4 % and 10.5 %. Gaard (1990) gave infor-
mation on organic content from two loca-
tions (SK05 and SK07) and found values be-

tween 6.2 % and 13.8 %. Hoydal and Dam
(2004) analyzed sediment samples from 13
locations and found values between 3.3 %
and 13.3 %, and Johansen (2006), who sam-
pled at eight different locations, found mean
LOl values from 2.4 % to 13.0 %.

Therefore, the overall variability of or-
ganic matter in seabed sediments from
Faroese inshore waters is between 0.5 % and
13.8 %.

Josefson (2001) found LOI values be-
tween 2.7 and 4.3 % at depths from 317-
367m.

Grosvik et al. (2000) found LOI values
from 2.4 to 4.2 % with a mean of 3.3 % in
samples from depths between 275 and
580m.

Mannvik and Petersen (2002) found LOI
values in the range 1.3-2.9 % with a mean
value of 2.0 %. They sampled in the Faroe-
Shetland Channel at depths between 820-
1148 m.

Kaldbak Marine Biological Laboratory
(2006) sampled just off the Faroe shelf at
depths around 470 m and found LOI values
in the range 1.9-5.6 % with a mean value of
2.7 %.

From these four reports from deeper
waters, it can be concluded that values for
organic content in the offshore sediments
were from 1.3-5.6 % and means were 3.3 %,
2.0 % and 2.7 %, respectively.

Nitrogen

Very few data on total nitrogen in marine
sediments from the Faroe Islands are avail-
able. Besides the data collected by KMBL (91
samples), there are only two reports with
further information. Hoydal and Dam (2004)
analyzed 15 samples from soft sediments in
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Station Depth Lol Copper Zinc Copper Zinc
% mg/kg mg/kg mg/g LOI mg/g LOI

E250-1 487 2.4 22 35 9.2 14.6
E250-2 487 1.9 28 40 14.7 21.1
E250-3 485 23 28 45 12.2 19.6
N250-1 474 2.1 34 43 16.2 20.5
N250-2 475 2.8 38 43 13.6 15.4
N250-3 476 23 32 41 13.9 17.8
W250-1 474 25 25 37 10.0 14.8
W250-2 474 26 26 40 10.0 15.4
W250-3 474 2.1 27 42 12.9 20.0
§250-1 460 25 25 40 10.0 16.0
§250-2 480 2.9 27 41 9.3 14.1
§250-3 460 2.7 24 40 8.9 14.8
§500-1 481 2.4 32 47 133 19.6
§500-2 482 5.6 30 42 5.4 7.5

§500-3 482 2.7 25 39 9.3 14.4
§1000-1 484 2.7 25 38 9.3 14.1
§$1000-2 484 2.9 26 39 9.0 13.4
§1000-3 484 2.4 25 42 10.4 17.5
Min 1.9 22 35 5.4 7.5

Max 56 38 47 16.2 21.1
Mean 2.7 27.7 40.8 11.0 16.1
Std. dev. 0.8 4.0 2.8 2.7 33

Table 11. Values of LOI, copper and zinc from the southeastern region of the slope of the Faroe shelf. Depths
between 460 and 489 m. Data from Kaldbak Marine Biological Laboratory (2006).

Faroese fjords; Johansen (2006) analyzed 34
samples from exposed bays and Kaldbak
Marine Biological Laboratory (2006) ana-
lyzed 18 samples southeast of the Faroes off
the Faroe shelf.

Table 1and 2 show that total nitrogen in
the surface layers of sediments from Faroese
near shore waters is between 0.14 and 4.01
g/kg. In relation to the organic content, the
values were from 0.007 to 0.324 gram nitro-
gen per gram organic matter.

Hoydal and Dam (2004) obtained
slightly higher values; the average was 3.4
g/kg in the range 2.4-4.9. The reason for the
higher values could be because the samples
were from softer sediments with a higher or-

ganic content or due to analysis of non-
sieved samples.

In the outlaying regions Johansen (2006)
found very low nitrogen values. The samples
were between 0.3 and 1.0 g/kg. A likely ex-
planation is that the samples were obtained
from exposed sandy sediment bays with low
organic content.

Phosphorus

Phosphorus and nitrogen are vital in biolog-

ical systems because of their function as

macro nutrients and are therefore often an-

alyzed as a pair. All samples analyzed for ni-

trogen were also analyzed for phosphorus.
In the samples from KMBL (Table 1 and
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Figure 8. Sampling sites reported by Johansen (2006).

2), it can be seen that total phosphorus was
between 0.43-2.02 g/kg. In relation to the or-
ganic content, the values were from 0.007 to

0.170 gram phosphorus per gram organic
matter. When compared to Dam et al. (2003)
and Johansen (2006), very little difference is
seen between the samples. Hoydal and Dam
(2004) had values between 0.8 and 1.5 g/kg
and Johansen (2006) found values from 0.5
to 0.9 g phosphorus per kg dry sediment in
the outlaying regions.

Zinc

In addition to the data in Table 1 and 2, there
are two other reports from shallow waters
(Hoydal and Dam, 2004; Johansen, 2006) and
three reports (Grosvik et al., 2000; Mannvik
and Petersen, 2002; Kaldbak Marine Biologi-
cal Laboratory, 2006) from deeper waters
around the Faroes with information on zinc
concentrations in the seabed sediments. The
values from shallow waters (< 100 m) are be-
tween 12-98 mg zinc per kg dry sediment,
while the data from deeper waters (>274 m)
are in the range 11-47 mg zinc per kg dry
sediment. It seems like shallow inshore sedi-
ments have somewhat higher values, com-
pared to sediments from deeper waters.

1985* 1987** 1987** 1997# 2000# 2001# 2003# 2005##
SKo05 6.6 11.3 11.8 9.0 7.7 8.1 133 12.1
7.1 12.8 13.8 8.4 13.9
10.0 11.6 10.4 8.8
5.5 10.2 7.6
11.4 6.2
13.6 12.5
SKo7 10.4 12.2 11.7 10.7 12.6
9.8 12.0 9.8
10.5 11.6 10.4
9.7 10.3

Table 12. LOI values (%) for all reported samples from SK05 and SK07. Data from Bloch et al., 1986 (*); Gaard, 1990
(**), Hoydal and Dam, 2004 (#) and Johansen, 2006(##). The values for 2005 are given as a mean value in Table 7.
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Copper

In Table 1 and 2, it can be seen that total
copper in the surface layers of sediments
from Faroese near shore waters is between
14-120 mg/kg, with a mean value of 61
mg/kg. In relation to the organic content, the
values were from 0.3 to 12.0 mg copper per
gram organic matter.

In the data given by Hoydal and Dam
(2004) (Table 5) the values of copper were
between 65.4-115.9 mg/kg, with a mean
value of 93.5 mg/kg. These data are from
1997 and are mainly from very soft sedi-
ments in the deeper parts of some Faroese
fjords.

The same report presents data from
2000, 2001 and 2003 (Table 6). These values
are within the same range 49.4-96.3 mg/ kg
dry matter and with a mean of 70 mg/kg.
Some of the stations are the same as in Table
5.

From Johansen's (2006) investigation of
low-population, exposed bays on the Faroe
Islands, it can be seen that copper values
were between 58 and 82 mg/kg dry sedi-
ment. Johansen also had three stations from
more centrally located areas and these had
mean values between 77-110 mg/kg dry sed-
iment.

From deeper waters Grosvik et al. (2000),
Mannvik and Petersen (2002) and Kaldbak
Marine Biological Laboratory (2006) found
values between 5 and 38 mg/kg dry sedi-

Figure 9. Sampling sites reported by Josefson (2001).

ment with respective means of 16.8 and 28
mg/kg dry sediment.

These deeper stations have a distinctly
lower copper value in the sediment, com-
pared to the sediments at the shallow water
stations.

2000 2001 2002 2003 2004 2005 2006 2007 2008 Min Max Mean
Gotuvik (38 m) 3.9 4.0 5.4 9.5 4.7 5.8 4.5 3.2 5.5 3.2 9.5 5.2
Arnafjerdur (37 m) 35 5.1 38 37 35 5.1 4.0
Midvagur (20 m) 2.7 2.6 2.6 3.6 23 2.6 23 36 2.7
Undir sidu (47 m) 6.1 4.6 4.8 4.3 7.5 4.3 7.5 5.5

Table 13. LOI values for all reported samples from Gotuvik, Arnafjerdur, Midvagur and Undir sidu.
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Figure 10. Sampling sites reported by Grosvik et al.
(2006).

Discussion

From the data presented in this paper, it may
be concluded that chemical variables of
seabed sediments in Faroese shallow waters
can vary widely within short distances and
even within the same locality. Sandy sedi-
ments can contain as low as 0.5 % organic
matter, while muddy clay from the deeper
parts of the fjords may contain as high as
13.8 %. The data indicates a tendency for in-
creasing organic matter in the sediments
from the shallow to the deeper regions of the
fjords (Table 1 and Fig. 2.a). The opposite is
the case with the concentration of zinc (Fig.
3.eand 3.f) and to a lesser degree with phos-
phorous (Fig. 3.c). The content of nitrogen
and copper do not show any relation to
depth (Fig. 3.2, b, g, h)

In Table 12 and 13, an effort has been
made to compare LOI values from the same
locality over a longer period of time. All six
localities showed variable LOI values from

Depth Lol Nitrogen Phosphorus Zinc Copper
m % g/kg g/kg mg/kg mg/kg

KMBL 0-82 54(0.5-13.0) 1.49 (0.14-4.01) 0.92(0.43-2.02) 53 (12-98) 61(14-120)
Bloch et al. < 100 6.3 (2.4-10.5)
Gaard <70 11.1(6.2-13.8)
Hand D (2004) A < 90 (3.3-11.8) 94 (65-116)
H and D (2004) B < 90 9.8 (6.8-13.3)  3.4(24-4.9) 1.2 (0.8-1.5) 65 (48-90) 70 (49-96)
Johansen 10-25 (2.4-5.8) (0.3-1.0) (0.5-0.9) (41-74) (58-82)
Grosvik et al. 275-580 3.3(2.4-4.2) 28 (11-43) 16 (8-29)
Josefson W 317-367 2.7-3.9
Josefson E 349-351 3.3-43
M and P (2002) 820-1180 2.0 (1.3-2.9) 17 (13-22) 8 (5-11)
KMBS (2006) 461489 2.7 (1.9-5.6) 41(35-47) 28 (22-38)

Table 14. A summarized list of all available data on marine seabed chemical values (LOI, total nitrogen, total
phosphorus, zinc and copper) from the Faroe Islands. Data from Bloch et al. (1986); Gaard (1990); Hoydal and Dam
(2004); Johansen (2006); Gresvik et al. (2000); Josefson (2001); Mannvik and Petersen (2002); Kaldbak Marine
Biological Laboratory, 2006. Josefson-E = eastern sampling location, Josefson-W = western sampling location.
Hoydal and Dam (2004) A = data from Table 5, Hoydal and Dam (2004) B = data from Table 6.
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year to year, but, aside from SKO05, these lo-
calities have relative constant values, only
disturbed by a single year. If the single de-
viant values are excluded from the data,
SK07 had values between 9.7 and 12.2 %
(2000 excluded), Gatuvik 3.2-5.8 % (2003 ex-
cluded), Arnafjordur 3.5-3.8 (2003 excluded),
Midvagur 2.3-2.7 % (2005 excluded) and
Undir sidu 4.3-6.1 % (2006 excluded). Pri-
mary production on the Faroe Plateau
changes from year to year and some of the
variability in LOI values could be explained
by this fact. Also, since each fjord may be re-
garded as a separate ecosystem, there may
be a variation in primary production be-
tween fjords (Gaard et al., 1992). Another
reason that may underlie the deviant values
in LOI is patchiness of the organic content in
the sediments within the same locality.

The presented data are from sediment
samples collected throughout the year, al-
though the majority of samples were col-
lected from June to December. Some of the
variability could be explained by differences
in organic content in the sediment at differ-
ent times of the year.

The fact that organic content in sedi-
ments vary and for some years show deviant
values demands that a certain number of
replicate samples from each locality be taken
to maintain reliability, e.g., three replicates.

If inshore data from the Faroe area are
compared to offshore data, it seems like the
offshore sediments have a lower content of
organic materials. Values were between 0.5 -
13.8 % in inshore waters, compared to 1.3 -
5.6 % in offshore sediments.

Besides the data from the present paper,
there are only two reports with information
on nitrogen and phosphorus in marine sed-

Figure 11. Sampling sites reported by Mannvik and
Petersen (2002).

iments from the Faroe Islands (Hoydal and
Dam, 2004; Johansen, 2006). All samples are
from shallow waters (< 100 m) and the ni-
trogen values were all between 0.14 and 4.9
g/kg dry sediment, while the phosphorus
values were in the range 0.43 - 2.02 g/kg dry
sediment. Nitrogen does not show any rela-
tion to depth.

From the data in this paper, it would ap-
pear that the copper and zinc concentra-
tions in the inshore sediments are higher in
shallow water areas, compared to the deeper
areas. Copper had values from 14 to 120
mg/kg dry sediment in shallow waters, com-
pared to 5-38 mg/kg dry sediment in deeper
waters. The zinc values were in the range 12-
98 mg/kg dry sediment in shallow waters
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Figure 12. Sampling site reported by KMBL (2006).

and 11-47 mg/kg dry matter in deeper wa-
ters.

From seabed environmental surveys
from the Shetland side of the Faroe-Shetland
Channel, Environmental & Resource Tech-
nology, Ltd (2000) gave an overview of
chemical sediment variables before and after
drilling operations from a number of sites
used for exploration drilling for hydrocar-
bons. The data from the surveys before any
drilling showed organic contents between
0.13 to 5.36 %, zinc values from 8-88 mg/kg
and copper values from 2-35 mg/kg. These
values are within the same concentration
range as found in the offshore data from the
Faroe area.

From a survey off the Norwegian coast

(Vering Plateau), at depths between 591-
1520 m in a region from Trondheim in the
south to Bodg in the north, Jensen et al.
(1999) found values of organic content, zinc
and copper in the sediments from 4.0 to 14.7
%, 22.7-78.8 mg/kg and 6.4-38.0 mg/kg, re-
spectively. The copper concentration is very
similar to the Faroese offshore area, but the
zinc concentration is a bit higher and more
like the values found in Faroese inshore sed-
iments. Organic content on the Vering
Plateau is relatively high and is comparable
to the high end values found in Faroese in-
shore waters.

Mannvik et al. (2002) summarize a re-
gional environmental seabed survey in the
Norwegian sector of the North Sea ( 58-60°
N and 1-2° W) at water depths around 100
m. In total, 230 sediment samples were ana-
lyzed, but 22 of these were described as re-
gional and reference stations and showed
very low levels of organic content, compared
to all other referenced areas. The organic
content was between 0.63 and 2.57 %, while
zinc and copper had values between 0.9-9.3
mg/kg and 0.6-2.1 mg/kg, respectively.

Botnen et al. (1992) found highly vari-
able concentrations of organic matter in sed-
iments from Norwegian inshore sediments.
The sediments were described as fine sands
to clay with LOI values from 6.75 to 26.50 %.
The maximum value was from a sample that
contained a large amount of decaying sea-
weed and is a good example of the impor-
tance of homogenization by sieving before
analysis. Otherwise the sediment values were
comparable to the values found in Faroese
inshore waters.

From the examples mentioned above, it
may be concluded that chemical variable
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values from sediments in the Faroe area are
within the same range as comparable areas
in Norway and south of the Faroe-Shetland
Channel. Deep sea data from the Vering
Plateau showed higher organic content,
compared to both the Faroe area and the
south of Faroe-Shetland Channel area, while
regional data from the Norwegian sector of
the North Sea showed a remarkably low or-
ganic content in the sediments. Moreover,
zinc and copper concentrations were also
low. These examples demonstrate the im-
portance of baseline surveys for general area
descriptions.
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