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Abstract

The sessile macro fauna, with focus on Mytilus edulis, attached to hard substrates was
studied in the Simpevarp area in November, 2004.

Usually, hard bottom substrate changed into a soft substrate at a water depth between ten
and thirteen metres at the visited locations. If suitable substrate occurred at exceeding water
depths the covering degree of Mytilus edulis was usually moderate. The covering degree of
M. edulis decreased with water depth. Occurrence of red algae in the samples affected the
size structure of M. edulis. The mean weight per M. edulis specimen decreased with an
increasing biomass of red algae. Both the abundance and biomass of the sessile epifaunal
community was dominated by the filter feeding bivalve M. edulis. Both parameters showed
a linear trend towards the estimated covering degree of M. edulis. This made it possible to
use the equations of the trend lines when calculating the total biomass and abundance of the
studied area. The total estimated biomass of M. edulis in the area studied was approximately
4,500 metric tons, or 96% of the total sessile epifaunal biomass.



Sammanfattning

I november 2004 genomfordes en inventering av sessil epifauna inom SKB’s regionala
modellomrade vid Simpevarp, Oskarshamn.

Vid de besokta lokalerna dvergick hért substrat till ett mjukt pa ett djup av vanligtvis 10 till
13 meter. Om det fanns ldmpligt substrat pa storre djup var tdckningen av Mytilus edulis
vanligtvis 1ag. Tackningen av M. edulis minskade med 6kat djup. Férekomst av rodalger

i proverna paverkade medelstorleken for M. edulis. Medelvikten per mussla minskade med
Okad biomassa av rodalger. Bade biomassan och abundansen dominerades av M. edulis och
bada dessa parametrar visade ett linjart samband mot tdckningsgraden av M. edulis. Den
totala biomassan av M. edulis i omradet berdknades till cirka 4 500 ton. Detta motsvarar

96 % av den totala biomassan av sessil epifauna.
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1 Introduction

This document reports the data gained in the activity Inventory of the marine sessile
epifaunal community attached to hard substrates in the Simpevarp area which is one of the
activities performed within the site investigation at Oskarshamn. The work was conducted
according to activity plan AP PS 400-04-098 (SKB internal controlling document).

The blue mussel, Mytilus edulis, dominates the animal biomass on sub-littoral rocky
surfaces in the Baltic proper /Westerbom et al. 2002/. On hard substrates M. edulis

occurs in fairly dense populations down to a depth of 30 metres /Tobiasson, 2003b/.

The low salinity of the Baltic Sea excludes many of the predators feeding on M. edulis.
Even though Eider ducks (Somateria mollissima) can graze to a relatively high extent on
M. edulis populations, mainly food resources and intraspecific competition regulates the
M. edulis population. On a regional scale the salinity is a strong restricting factor to the
distribution of marine fauna in the Baltic Sea /Westerbom et al. 2002/. The low salinity in
the Baltic Sea affects and restricts physiological functions in M. edulis which, among other
things, results in a slower growth rate compared to e.g. the west coast of Sweden. On a
local scale, availability of suitable substrate and different physical disturbances, like wave
exposure and ice scouring, are important physical factors structuring populations on hard
substrates /Gilek et al. 2001/. In the Baltic Sea, M. edulis produces less byssus than in a
more marine environment /Littorin and Gilek, 1999/. Since the stability of M. edulis patches
directly depends upon the strength of the attachment to the substrate, mussels in the Baltic
Sea are more sensitive to wave exposure /Gilek et al. 2001/. Thus, wave exposure could be
expected to play a significant part in structuring the M. edulis community, at least in more
exposed and shallow areas. Another important factor structuring the M. edulis community
is the availability of food particles. Since M. edulis is a filter feeder, water movement is
important in that way that it increases the food availability. Increasing flow speed have been
shown to favour intake and growth of M. edulis due to higher availability of phytoplankton
/Gilek et al. 2001/.

In Table 1-1 controlling documents for performing this activity are listed. Both activity plan
and method descriptions are SKB’s internal controlling documents.

Table 1-1. Controlling documents for the performance of the activity.

Activity plan Number Version
Inventering av marin AP PS 400-04-098 1.0
hardbottenfauna




2  Objective and scope

The aim of the study was to estimate the distribution, composition, abundance and

biomass of sessile epifauna associated to hard substrates within the regional study area in
Oskarshamn Simpevarp. Focus was placed on the bivalve Mytilus edulis. Another objective
was to illustrate the distribution of M. edulis in a GIS layer and by means of this layer and
quantitative samples estimate the total abundance and biomass in the area studied.



3 Equipment

3.1 Description of equipment

+ Sea terrier aluminium boat (6.5 m) with a Suzuki DF60 motor (Figure 3-1).
* dGPS, Raytheon L755.

» Standard Scuba diving equipment with a normal oxygen mixture.

* Measuring tape, 100 metres.

* Square shaped aluminium frame with an area of 0.04 m* (Figure 3-2).

» Scraping iron.

* Analytic sieves with mesh sizes 11.2; 5.6 and 1 mm.

* Check patterned vessel (30x22 cm) with 35 equally sized squares (Figure 3-3).

» Stereo microscope, zoom 0.5x — 4.0x.

Figure 3-1. Sea terrier aluminium boat. Figure 3-2. Sampling frame.

Figure 3-3. Check patterned vessel.
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4 Execution

41 General

The inventory and sampling of the sessile epifaunal community was conducted along six
diving transects and six complementary point dives. The location of transects and point
dives is presented in Figure 4-1. The location of transects and point dives was chosen by
means of topographic charts and previous reports, where occurrence of Mytilus edulis was
noted /Tobiasson, 2003a,b Fredriksson and Tobiasson, 2003/.

Froar v B L3 e b rivertad
Gavie 2001, Conmat M2001/5268
2005.05-10. 1600

Figure 4-1. Locations of transects and point dives.

13



4.2 Execution of field work

The positions of each transect and point dive was determined by a dGPS. The dGPS
displayed the positions in WGS84 with a precision of at least 8 metres. The received
positions were transformed to RT90 using the software FME Universal Translator from
Safe Software. Sampling was performed by means of a frame with an area of 0.04 square
metres and a scraping iron. The scraping iron was used to remove the attached fauna

from the substrate. Samples were collected on the basis of M. edulis covering degree.

Ten samples were collected in covering degrees 5, 10, 25, 50 and 75%. Only eight samples
were collected in M. edulis coverage of 100% due to difficulties in finding patches with
this coverage degree. Samples were preserved by means of freezing. Five randomly chosen
samples from each covering degree were analyzed regarding macro fauna. The remaining
samples were kept frozen for future need. Before analysis, samples were sieved through
three different mesh sizes, 11.2; 5.6 and 1 mm, where the 1 mm sieve functioned as a
collector. Thus, any possible fauna passing this sieve were not analyzed. Each fraction

was analyzed separately. When fractions contained a large amount of specimens they were
sub-sampled. Sub-sampling was made in a checked patterned vessel with 35 equally sized
squares. Fauna in seven squares were collected and the results were multiplied by five to
obtain total abundance and biomass. Analyzed samples were dried in 60°C during a seven
day period to obtain dry weight. Method for abundance and biomass estimations by means
of GIS is presented in Appendix 1.

See Appendix 1 for more details regarding method.

4.3 Analyses and interpretations

The covering degree of Mytilus edulis was correlated against water depth. The covering
degree of M. edulis has been shown to decrease with increased water depth /Tobiasson

et al. 2004/. The equation gained from the correlation was used to calculate the M. edulis
covering degree at different water depths. However, at water depths less than three metres
a template value of 5% was used. At shallower water wave exposure decreases the amount
of M. edulis. Wave exposure is an important structuring factor of M. edulis distribution
/Gilek et al. 2001/. The abundance and biomass of M. edulis separately and all sessile
epifauna together were correlated against the covering degree of M. edulis. The equations
gained during correlations were used in the GIS modelling.

4.4 Nonconformities

No nonconformities to report.
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5 Results

5.1 Field observations

In none of the examined diving transects did M. edulis occur, to a great extent, at depths
below vegetation limit. Bottoms with suitable substrate, where M. edulis occurred, were
also occupied by Red algae (Appendix 2). Thus, quantitative samples collected in this study
did all contain Red algae to a various degree (Appendix 4).

The observations of M. edulis covering along transects showed a relation between
covering and water depth. Figure 5-1 illustrates the percentage share of suitable substrate
used by M. edulis at different observation depths. A mean from observations within a one
metre depth interval was used. The percentage value for the amount of substrate used by
M. edulis was calculated by dividing the M. edulis covering with the amount of suitable
substrate presented in Appendix 2. The trend points toward a decreasing average M. edulis
covering with increasing water depth. Figure 5-1 only presents observations from transects
LSMO000509 to LSM000513 and point dives PSM006933 to PSM006937 (Figure 4-1).
Transect LSM000514 and point dive PSM006938 are not included in this analysis due to
differences in environmental conditions. For example was much of the hard substrate at
diving transect LSM000514 covered with a thick layer of decomposed organic matter. All
observations from a water depth less than three metres were excluded due to effects from
wave exposure.
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Figure 5-1. The percentage share of suitable substrate used by M. edulis, at different water depth.
This figure shows observations, deeper than three metres, from transects LSM000509 to 513 and
point dives PSM006933 to 6937.
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5.2 Quantitative samples
5.2.1 Species

In total, 22 taxa were found in the samples from the studied area (Appendix 4). Taxa from
all functional groups were represented in samples from all covering degrees. Because of
the fact that the samples contained Red algae the number of species was a bit higher than
expected. For example, Gammarus sp. and Idotea sp. are taxa that are likely to have come
from the Red algae present in the samples since they normally live associated to this
vegetation.

5.2.2 Abundance

Table A4-1 in Appendix 4 presents the mean abundance of epifauna in the different
covering degrees. Abundance is presented both on species and trofic level, as well as a
total mean for the different covering degrees. Mytilus edulis was the taxa with the highest
abundance in all sampled covering degrees. However, the contribution from the gastropod
Hydrobiidae was significant, especially in sites with lower M. edulis covering degrees. In
the covering degrees between 25 and 100% the contribution from M. edulis to the total
abundance was about 80%. The contribution from M. edulis in the lower covering degrees
was less pronounced. Figure 5-2 presents the total M. edulis abundance and visualizes the
distribution between different fractions. The major part of the specimens was consequently
located in the 1 mm fraction.

The abundance showed a linear relation to the covering degree of M. edulis (Figure 5-3).
This applies both to the total as well as to the M. edulis abundance. The abundance in
the covering degree 50% is a bit low in relation to the other covering degree classes. The
relation was strong with a regression coefficient of 0.91 for both the total abundance and
the M. edulis abundance. The strong relation makes it possible to use the equations of the
lines in the GIS model, estimating the total and M. edulis abundance in the studied area.
These equations are presented in Figure 5-3.
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Figure 5-2. Mean M. edulis abundance and distribution among the fractions in the different
covering degrees.
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Figure 5-3. M. edulis and total abundance correlated against M. edulis covering.
Interception for trend line set to zero.

5.2.3 Biomass

Table A4-2 in Appendix 4 presents the mean biomass in different covering degrees.
Biomass is presented both on species and trophic level, as well as a total mean for the
different covering degrees. Mytilus edulis completely dominated the biomass. Only in
the covering degree 5% the contribution from M. edulis was below 90% (Appendix 4).
Figure 5-4 presents the total M. edulis biomass and visualizes the distribution between
different fractions. The major part of the biomass was found in the 5.6 mm fraction.

The relationship between the covering degree of M. edulis and the biomass was linear
(Figure 5-5). This applies both to the total and the M. edulis biomass. The biomass in a
covering degree of 10 and 25% are a bit higher in relation to the other covering degrees.
However, as for the abundance the relation was strong with a regression coefficient of
0.95 both for the total biomass and the for M. edulis biomass. The strong relation makes it
possible to use the equations in Figure 5-5 when estimating the total and M. edulis biomass
in the studied area by means of the GIS model.
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Figure 5-4. Mean M. edulis biomass and distribution among the fractions in the different
covering degrees.
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Figure 5-5. M. edulis and total biomass correlated against M. edulis covering.
Interception for trend line set to zero.

5.2.4 Occurance of red algae

Since M. edulis occurred along with Red algae in the studied area the samples collected

in this study contained Red algae to various extents. The presence of Red algae in the
samples had a visible effect on M. edulis abundance. This was extra evident in the M. edulis
covering degrees between 25 and 75%. The increase in abundance was mainly dependent on
an increase of smaller specimens in the 1 mm fraction. Figure 5-6 shows how the average
weight of M. edulis specimen decreased with increasing Red algae biomass in the samples
from the covering degree 75%.
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Figure 5-6. Mean biomass per M. edulis specimen in samples with different biomass of Red
algae. Example from the covering degree 75%.
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5.3 Comparison with other regional studies

For comparison a Mytilus edulis study on Utgrunden south east of Kalmar was used
/Tobiasson et al. 2004/. The study was performed by the University of Kalmar in December,
2003. Utgrunden is an esker located between Degerhamn on Oland and Bergkvara on

the main land. Quantitative samples of M. edulis were collected from six stations. Each
station was sampled at three depths (8, 10 and 12 metres). Three samples were collected

at each station and depth. Before analysis samples were sieved using mesh size of 4 mm.
Specimens passing trough the sieve were sub-sampled and counted (not weight). Specimens
not passing through the sieve were counted and the biomass was determined as wet weight.

Abundance

Since samples from Utgrunden were collected with the water depth as a starting point

the number of samples among the different covering degrees varied. Twelve samples

were collected from the covering degree 50%, nine from covering degrees 5075, 75 and
75-100% respectively. From the covering degrees 25-50 and 25% respectively, six samples
were collected and from 10% three samples. The resemblance between the study from
Utgrunden and this study was good regarding abundance, although the abundance at higher
covering degrees tend to be a bit higher in this study (Figure 5-7).

Biomass

Since the biomass of M. edulis in the study at Utgrunden was measured as wet weight,

the two studies will not be fully concordant. To make the comparison possible a dry
weight/wet weight index was calculated. Data from the SKB site investigation study of
submerged vegetation by Fredriksson and Tobiasson in 2003 was used. Totally 34 samples
were used in the calculation. The dry weight was calculated to be 40.4% of the wet weight
(median) with a first and third quartile of 36.4 and 43.5 respectively. Furthermore, since
the fraction passing through the four millimetre sieve, in the study on Utgrunden, was not
analyzed regarding biomass, the comparison between the studies was even more difficult.
Figure 5-8 presents the M. edulis biomass as the sum of the 11.2 and 5.6 millimetre fraction
from this study and the specimens not passing through the four millimetre sieve in the study
from Utgrunden. Thus, the smallest specimens from both studies are left out from the
comparison. The biomass was consequently higher in the samples from the area around
Simpevarp. Only for the covering degree 10% the M. edulis biomass from the two studies
were on level.
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Figure 5-8. M. edulis biomass (gDW/m?) at different covering degrees.

5.4 GIS layer and total abundance and biomass estimation

When the total abundance and biomass in the area studied were calculated the equations
presented in Table 5-1 were used.
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Table 5-1. Equations used in the GIS model. Variables and purpose.

Equation Input = X Output =Y Purpose
y =-6.15x + 103.33  Water depth (m) M. edulis covering (%) Estimating the M. edulis
covering at different depths.
y = 726.43x M. edulis covering (%) Total abundance Calculating the total abundance
per square meter at different covering degrees.
y = 579.74x M. edulis covering (%) M. edulis abundance Calculating the M. edulis
per square meter abundance at different covering
degrees.
y =15.20x M. edulis covering (%) Total biomass (gDW) Calculating the total biomass
per square meter at different covering degrees.
y = 14.6x M. edulis covering (%) M. edulis biomass (gDW)  Calculating the M. edulis
per square meter biomass at different covering
degrees.

Figure 5-9 presents the distribution and covering degree of M. edulis in the area studied.
According to the equation calculating the M. edulis covering degree at different depths, the
covering degree should reach a zero value at a depth between 16 and 17 metres. Therefore
the distribution of M. edulis was estimated to a depth of 16 metres maximum. This equation
was not used at depths between zero and three metres due to effects from wave exposure.
Instead a template (estimated from an earlier investigation /Fredriksson and Tobiasson,
2003/) value of 5% was used for this depth interval.

Table A5-1 in Appendix 5 presents the results from the estimation of abundance and
biomass in the total area. The total biomass of sessile epifauna in the area was estimated to
almost 4,500 metric tons dry weight. Mytilus edulis constituted approximately 96% of this
biomass. Also the abundance was dominated by M. edulis, however not to the same extent
as for the biomass. About 80% of the total abundance consisted of M. edulis. The estimated
total abundance of M. edulis in the area was about 170 milliard specimens.

Legend

Béomass bottom fauna
gmz

-

—EX

Figure 5-9. Map of the Simpevarp and biomass of hard bottom fauna (gDW/m?). Black line
indicates the area in which extrapolation of hard bottom fauna was made.
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6 Discussions

Both the abundance and biomass of sessile fauna attached to hard substrate in the
Simpevarp area were dominated by Mytilus edulis. Especially the biomass consisted
almost exclusively of M. edulis, which corresponds to what have been seen in earlier
studies /Gilek et al. 2001; Westerbom et al. 2002/. However, in the lower M. edulis
covering degrees the gastropods Hydrobiidae and Theodoxus fluviatilis made a substantial
contribution to the total biomass (Appendix 4). The substantial contribution from these
species in the lower M. edulis covering degrees was extra evident when looking on the
abundance. For example did approximately 40% of the total abundance in the 5% covering
degree consist of Hydrobiidae. Its difficult to point out any link between the amount of red
algae with the amount of Hydrobiidae in the samples since this gastropod can appear both
as epifauna and infauna, for example on sand bottoms /Bostrom and Bonsdorft, 1997/. All
quantitative samples were collected by the same diver. This should guarantee a stringent
assessment of the M. edulis covering degree at the sampling sites. On the other hand,
assessment along transects and on point dives were made by three different divers. This
might lead to a divergent assessment among readings and could affect the results presented
in Figure 5-1. However, since the mean from several readings at a certain depth interval was
used, this effect should be reduced.

The occurrence of red algae in the samples was relatively high. Furthermore, the biomass
of red algae varied to a great extent among the samples. The presence of red algae resulted
in a more diverse composition of species. For example it’s likely that taxa like Idotea sp.
and Gammarus sp. were found due to the presence of red algae since they normally live
associated to vegetation /Pavia et al. 1999/. The red algae also co varied with the size
composition of M. edulis in the samples. With increasing biomass of red algae the mean
biomass of each M. edulis specimen decreased. This was probably due to an increased
amount of small specimens associated with the algae present in the samples. This
phenomenon was extra evident in the covering degrees between 25 and 75%.

The abundance in the 50% M. edulis covering was a bit low compared to the other

covering degrees (Figure 5-3). This is a source of error when the equations of the trend
lines presented in Figure 5-3 is used to estimate the total and M. edulis abundance in the
studied area. Regarding biomass the values for the covering degrees 10 and 25% was a

bit high compared to the other covering degrees (Figure 5-5). This, just as for abundance,
can be considered as a source of error. This exemplifies the difficulty to compare the
covering degree with the abundance and biomass separately since a low abundance can be
compensated by large mussels covering more and vice versa. /Gilek et al. 2001/ reported
that samples with low biomass of M. edulis mainly consisted of small mussels, while
samples with a high biomass mainly consisted of large specimens. Thus, a high abundance
of M. edulis does not necessarily result in a high biomass. Furthermore, the covering degree
of M. edulis is a subjective assessment that could vary among those who collect samples. In
this study one diver collected all samples which should minimize the discrepancy between
assessments. Despite these difficulties the correlation between both abundance and biomass
and the covering degree in this study was strong which should result in a reliable estimation
of the total abundance and biomass.
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The comparison with Utgrunden regarding M. edulis biomass is uncertain for several
reasons. First, the biomass from Utgrunden is recalculated from the wet weight by means
of a template value. This template value was calculated by means of data from a SKB site
investigation /Fredriksson and Tobiasson, 2003/. The size of the mussels was not taken into
consideration when calculating the index. This could be a source of error since different
sizes of M. edulis has a different meat weight and shell weight ratio. Also, different sieving
techniques were used in the two studies. Samples from the Utgrunden study was sieved
through a four millimetre sieve. Specimens passing this sieve were only analyzed regarding
abundance, not biomass. The closest mesh size used in this study was the 5.6 millimetre
sieve. Despite the wider mesh size the M. edulis biomass was higher in the samples from
the Simpevarp area. The uncertainties in the comparison make it hard to say what this
discrepancy derives from. Furthermore, another possible source of uncertainty in the
Utgrunden study is that several divers made the assessment about M. edulis covering
degrees and collected samples. This makes the connection between the covering degree
and biomass more uncertain.

The distribution of M. edulis was estimated down to a depth of 16 metres maximum.

About nine percent of the suitable substrate was located at depths exceeding 16 metres

and was therefore excluded. According to the field observations in Appendix 2, M. edulis

is not so abundant at this depth. It can therefore be assumed that the loss should be minimal
when excluding depths exceeding 16 metres. Another uncertainty in the interpretation was
the merging of depth interval between 0 and 3 metres and the template value of a covering
degree of five percent. Areas within this depth interval occur at many different locations

in the area. Thus, these bottoms are exposed for a various amount of wave exposure,
structuring the M. edulis community. The M. edulis abundance can certainly vary a great
deal depending on the location.

The assessment on the amount of suitable substrate is a bit uncertain. The classification of
the substrates from Geological Survey of Sweden was made from the dominating substrate
from the surface down to a depth of 50 centimetres /Pers. comm. Ingemar Cato, Geological
Survey of Sweden/. Therefore it’s impossible to know if there is a, for example, thin

layer of sand or clay on top of an area classified as hard substrate. This could lead to an
overestimated amount of suitable substrate. The classification from Marin Matteknik AB
on the other hand was based on the surface substrate /Pers. comm. Olof Nilsson, Marin
Mitteknik AB/. Regarding substrate estimation, approximately 60% of the area studied was
estimated by Geological Survey of Sweden and 40% by Marin Métteknik AB.

The area of the different covering degrees was calculated based on a two dimension image
of the bottom. In reality, M. edulis also occur on vertical surfaces. Since the variation in
bottom structure was not taken into consideration, the amount of suitable substrate in this
perspective was somewhat underestimated.

In this study the covering degree of M. edulis was the parameter correlated against water
depth which then in the long run was used to calculate the biomass and abundance of sessile
epifauna. It was not suitable to correlate the biomass or abundance directly against the water
depth since the samples were collected on the basis of the covering degree, not water depth.
Thus, no effort was made to cover all water depth during sampling.
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Appendix 1

A brief description of method used
Diving transects

The method used is a modified variant of BIN V R112-113 /Naturvardsverket, 1986/.

Environmental records

Besides direct sampling, following environmental factors were registered.
*  Wind direction.

*  Wind force (m/s).

*  Wave altitude (m).

*  Water temperature (°C).

Location of profile

The measuring tape was fastened at either the shore line or at the shallowest part of a shoal.
It was then drawn out until the water depth was stable or to a maximum of 100 metres.
Divers followed the measuring tape from the deepest part until reaching the zero point.

The position at both starting and ending point was recorded.

Ocular records

All observations along the profile were made within a 3—5 metres wide zone at each side of
the measuring tape, depending on the visibility.

Water depth and distance from starting point were registered for:

* The covering degree for Mytilus edulis according to a seven point scale, (+) for
occurrence, 5, 10, 25, 50, 75 and 100%.

* The covering degree for dominating submerged vegetation according to the seven point
scale described above.

* Substrate, sort and covering.
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Sampling

Quantitative sampling was carried out by means of a 0.04 m? (20%20 centimetres) frame.
From each covering degree, with Mytilus edulis as a starting point, ten samples were
collected. All samples were collected by the same diver.

Point dives

The shallowest part of a shoal, identified by an echo sounder, or the water edge was used as
a starting point. The diver swam towards deeper water, until the slope decreased or because
of absence of suitable substrate. The same observations as for the diving transects were
made, but within more broad depth intervals.

GIS

A polygon shape file describing the suitable substrate at different depth was created by
means of polygon shape files describing the bottom substrate and grids describing the
water depth. The original files were created by Geological Survey of Sweden /Elhammar
and Sandkvist, 2005/ and Marin Mitteknik AB /Ingvarsson et al. 2004/. The new polygon
shape file was created as follows. From the shape files describing the bottom substrate,
suitable substrate for M. edulis was extracted. A depth grid was created by means of
topographic lines. Depth grids were then converted into polygon shape files to obtain
surfaces. By clipping the depth polygons based on the substrate polygons a new set of
polygons describing suitable substrate at different water depths was created. Polygons
with same depth were unified to a single polygon for which the area was calculated. This
was made from three to sixteen metres within one metre intervals. Polygons representing

a water depth less than three metres were unified to a separate polygon. The covering
degree for a depth interval was calculated as a mean between the highest and lowest depth,
e.g.the mean of the covering for eight and nine metres. By means of the polygon layer with
substrate and depth, the total abundance and biomass for the area, shown in Figure Al-1,
was estimated.

All operations were made in Arc View 3.3, by Environmental Systems Research Institute,
Inc.
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Appendix 2

Field observations

AP PS 400-04-098 Hégskolan i Kalmar
Inst fér Biologi & Miljovetenskap

Faltprotokoll, transektdyk

Ld Ld
Lokal LS 000509 profil 1 Omrade :  Simpevarp GPS-position : 1553307 GPS-position: 1553353
(IC-nr och namn) {o-punkt) B36s018 [Yttre) B364945
Datum  2004-11-02 | |Tid 555 - 10:35 avet | diup | storlek myttEckn |Vattentemp : g °C
Dykare : Tobias, Jonas, Sanna prover : 13 5
vattenstind 0,1 121 10 TANGOBSERVATIONER  |GOgb. Rekryt.
18 10
windrikt WY Justvatt st | 11,7 28 Fuc. tackn. 1m Ugh. Lz, Fuc
béring |ca: 100 windstyrka 1 10,3 5
uty. pht 0-punkt waghiid 0 landfato | M 9.1 25 SubdTackn. 1m LgF Bietn. skacds
Us-fotosfim ;| M 9.4 a0
=] 75 Ugs Slam
6.2 a0
Tackni®%.0,1,5,10,25,50,75,100.  Beddmning 0,1, 2, 5.4 100 gk P&vExt
Linjetaxering
UMDRE GRANS féir:
: I o z o
= 5 5| =2 g| £
: : w = S o ] == -5 =| o= T = o =
PO -~ = |55 = = S2| Z|S5E| &|== =
avstand: djup | @ = | & 73 [ oz o|q =S oD Z = Anméarkning
0 4.7 H 100 10 1 75 50 + block (stora)
g 54 H 100 1 10 1 75 75 + block (stora)
16 7 H 100 a0 1 1 25 75
24 |83 H 100 1 75 1 1 a0
30 |94 H 100 [Fa-1000 1 1 10
3/ |97 H 100 1 1 75 1 1 5-10
50 | 948 Bl 100 1 75 1 1 5-10
B5 |125]| Bl+5t | 100 1 1 75 1 1 10
B3 (125 BI+5t | 100 1 10 1 1 1 1 sten 25% + block 75%, Polysiph fucoides ldslignande 75%
73 [ 131 [Bl+sm3t 100 10 1 smasten + block 100%, Polysiph fucoides léslignande 75%
85 153 | smSt i) 1 10 1 1 smésten 756% i sand

Andra stationsobhservationer :
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| AP PS 400-04-098

Filtprotokoll, transektdyk

Hégskolan i Kalmar

Inst fér Biologi & Miljévetenskap

L L
Lokal |LSh 000510 profil 2 Omrade :  Simpevarp GPS -position : 1554036 GPS-position : 1554107
(ID-nr ach nammn) {o-punkt) Bagzr24 (Yitre) B362756
Datum 2004-11-02 | |Tid : 113512115 avst | djup | storlek | myt tEckn |Vattentemp : g °"c
Dykare : Tobias, Jonas, Sanna prover : 18,2 5
vattenstind 0,1 17,2 5] TANGOBSERVATIOHNER  |Ogh. Rekryt.
132 10
windrikt Wiy Justvattst.| J 126 10 Fuc. tackn. 1m Ugh. Lérs, Fuc
héring windstyrka 1 106 10
utg. pkt wghaid 0 landfota:[ 1 10,1 25 SubiTackn. 1m UgF Betn. skada
Uv-fatarfim:| M 9 75
9.2 50 Ugs Slam
55 75
Téckni%.0,1,510,25,50,75,100,  Beddmning 0,1, 2, 57 50 gk Pavant
Linjetaxering
UNDRE GRANS fir:
. I o B m
= s 5| =2 £
g g E £l B 23| 2 q
3 2 ] = 25 = g l‘g @ ;
avstindi djup | & i & T2 &|£5] & = Anmarkning
] 53 H 100 25 5 25 50
11 92 H 100 25 5 25 50
22 10 H+El 100 75 1 25
30 132 H 100 75 1 10
36 |142| H+BI 100 a0 1 510
43 |168| H+BI | 100 10 10 10 1 5-10
52 184 Bl 100 10 510 ) 10 1
53 | 184 |GresmSt| 75 ] léga rida (Poly fucoides dominerar) 100%

Andra stationsobservationer :
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AP PS 400-04-098 Hégskolan i Kalmar
Inst fér Biologi & Miljévetenskap

Féltprotokoll, transektdyk

L Ld
Lokal LSM 000511 profil 3 Omrade:  Simpevarp GPS-position : 1852520 GPS-position : 1552451
(ID-nr och namn) {o-punkt) Ba64017 [Yttre) 'F364095
Datum  2004-11-02 |  [Tid : 1335-14:15 avst | diup | storlek myt téckn [Vattentemp . 5 °C
Dykare : Tobias, Jonas, Sanna prover : 121 5
vattenstind 0,1 122 10 TANGOBSERVATIONER  |Oigh. Rekryt.
98 5
vindrikt Py Justrvattst.| J 10 25 Fuc. téckn. 1m Ugh. L&z, Fuc
béring |ca 330 windstyrka 2 [=1=] 25
utg. gkt | O-punkt wighdjd 0,1 landfoto | M =R=] =] SubiTéckn. 1m UgF Betr. shada
Uv-fataifim | N [=H=} 75
B4 75 Ugs Slam
43 75
Téckni%. 01,510,25,50,75 100, Beddmning 0,1, 2, 45 75 UgR Pl
Linjetaxering
UNDRE GRAMS fiir:
i 1 H =
= w( o
N = m o = ®
c £ = ]
=2 e S| |E.[B%2s 2|23 S g
kT = gs = E== S =T = 2w e £ =
: -1 o |dE Z sm|l S| =5 =|c2E m =
avtindidiup ! & | F [£ 2 & feled|2s| E|E5| & = Anrmarkning
1] 4 Bl 100 1 1 5 1 50 100
9 42 Bl 100 1 1 5 1 a0 100
24 56 Bl 100 1 10 5 75 75
33 |68 | Bl 100 1 50 1 10 25 75 pa lodrata sidor Myt 100%
37 [ 74 |BI+5t] 100 1 1 50 10 25 75
42 5 |Bl+5t] 100 1 75 1 1 1a a0
455 | 87 [BI+5t] 100 1 75 1 1 25
60 [10.2|BI+5t| 100 75 A 25
67 [126] H 100 75 1 5 10
72 |132| Bl 7a a0 1 a 10 rel plan botten
o0 [144|Stis)| &0 3 1 5 smésten i hint packad sand (plan botten), sten 50%

Andra stationsobservationer :
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AP PS 400-04-098

Faltprotokoll, transektdyk

Hégskolan i Kalmar

Inst fér Biologi & Miljévetenskap

Ld Ld
Lokal LSM 000512 profil 4 Omrade :  Simpevarp GPS-position : 15550355 GPS-position: 1555004
(I0-nr och namn) {o-punkt) 5366925 [Yttre) 5366952
Datum  2004-11-11 ] Tid : 3:10-9:55 avat | dup | storlek myttackn |vattentemp : 5 °C
Dykare : Tobias, Sanna, Frasse prover : 136 10
vattenstind 0,2 133 50 TANGOBSERVATIONER  |Gigh. Rekryt.
1B 25
windrikt Sy Just vattst | 12 5 Fuc. tackn. 1m Ugh. Lz, Fuc
béring|ca 285 wvindstyrka 2 106 75
uty. pht 0-punkt waghiid 0.1 landfata | M 95 a0 SubiTackn. 1m LgF Betn. skacds
L -fotosfim ;| M g4 100
8.3 50 gz Slarm
7.2 75
Tackni®%.0,1,5,10,25,50,75,100.  Beddmning 0,1, 2, 74 100 [ PEvExt
Linjetaxering
UNDRE GRANS féir:
P o é 'g El 5w
= =3 o e 2ol24 2/ 5%7| S
= = [ =} 5 E i = =0 2 = E]
: : i o = m i = 2 2.5 =| 5= o =
P R & |55 = 2552 2| S E 5 = sl
avstand: djup | @ = | & 73 Eafa.s o= O = Anméarkning
0 7,1 | BI+St | 100 5 10 & 8 1 10 75
43 | 74 | BI+St | 100 5 1 & 25 1 1 [75-100]
19 | 5.2 | BI+St | 100 1 & 25 [75-100]
24 1101 | BI+5t | 100 1 25 5 s pd blockens toppar Mytilus 100%
29 |1 7Bl+stig 75 1 25 8 50
40 |135| Bl 100 a0 75 stara BI
48 |148| Stis | 75 10-25 1 10
58 |154| Stis | A0 8 1 & smisten B0%) i 5

Andra stationsobhservationer :
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AP PS 400-04-098 Hégskolan i Kalmar
Inst fér Biologi & Miljévetenskap

Féltprotokoll, transektdyk

Ld L4
Lokal LM 000513 profil 5 Omrade : | Simpevarp GPS-position : 1555407 GPS-position : 1555390
{ID-nr ach namn) {o-punkt) 'Ba698s52 [¥ttre) 5369734
Datum  2004-11-11 | |Tir| s 1015 -11:20 avst | djup | storlek | myttackn |Vat’tentemp S 5 °C
Dykare : Tobias, Sanna, Frasse prover: 133 5
vattenstand 0,2 13 i) TANGOBSERVATIONER  |Ogk. Rekryt.
114 10
wingirikt SWY Justwattst.| J 11 25 Fuc. téckn. 1m Ugh. Léz, Fuc
béring windstyrka 4 96 25
utg. pkt vEgheid 0,1 landifata : ER] ] Subi/Tackn. 1m UgF Betn. skada
U~ fotafim ; 73 &0
b3 a0 Ugs Slam
45 25
Téckni %.0,1,5,10,25,50,75,100.  Beddmning 0,1, 2, 4.3 75 I3 Pl
Linjetaxering
UNDRE GRANS for
2 e é 'g PR
5 2| o 3 Eelfs 55| 3
= E|lez2 o = T2 IS E
: H 1] v = m ] =2 "2 B s = =
I EEEE BB 2E| 53 SE| B :
avstand djup: @ = | & ) FEald.2 T S O = Anmarkning
a ag St 100
2 03 St 100 1 1 organismer bortspolade i skvalpzon
m |22 ] 100 1 1 25 25
14 148 =] 100 1 10 1 10 75
175 |66 ] 100 1 10 1 10 7a Blockbrant bérjar
26 87| Stis 25 10 5 25% smésten i sand
32 | 93| Stis 5 5 1 ren gand m lite sten (5%)
47 |97 Stis | 25 5 5 10 plan botten (25% sméasten i sand), 75-100% lés Pol fuc o Rhodom
B2 102 |5t+Bli 5| 75 1 25 1 25
B85 [119]5t+B11 5| 50 25 1 10 uppe pa block Mytilus 75% men totalt 10%
i |14 Stis 25 5 5 25% sten i sand, mkt slam

Andra stationsobservationer :
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Hégskolan i Kalmar

AP PS 400-04-098
Inst fér Biologi & Miljévetenskap

Féltprotokoll, transektdyk

L4 L4
Lokal L3 000514 profil B Omrade :  Simpevarp GPS-position : 1953616 GPS-position : 1553505
(I0-nr och namn) {o-punkt) B369789 [¥ttre) Bagam7
Datum  2004-11-11 | |Tid : 11:35-12:20 avst | diup | storlek myttéckn |Vattentemp : E °C
Dykare : Tobias, Sanna, Frasse prover: 58 10
| vattenstind 0,2 a7 3 TANGOBSERVATIONER  [Sgh. Rekryt.
56 10
vindrikt Sy Justvsttat | 23 2h Fuc. tackn. 1m Ugh. Lig, Fuc
béring |ca 5 wincsty ks 1 2 =]
utg. pkt | O-punkt vaghiijd 0 landfoto | I SukiTackn. 1m UgF Betn. skada
Uv-fotosfitn .| N
Lig= Slam
Tackni%. 0,1,510,25,50,75,100. Bedémning 0,1, 2, UgR Pvixt
Linjetaxering
UNDRE GRANS for:
it
. pas) o =] i
- 5 E 2
] P2 o El = o =
P T Il = o = = o ;
avstdnd diup i @ i & = = = Anmarkning
0 05 | H+Bl | 100 10 25 3
15 1.2 | H+BI | 100 28 pi lodrgta blocksidor 50%
35 |22 |H+BI | 100 25 25 E
g 4 | H+BI [ 100 =) mkt slam, gammalt fintr3digt tacker allt
12 B4 H 100 10 mkt slam, gammalt fintridigt tacker allt
145 |79 H 100 10 hall bdrjar, langre ot gyttja (FG)
FG

Andra stationsobservationer :
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Hégskolan i Kalmar

AP PS 400-04-098
Inst fér Biologi & Miljvetenskap

Faltprotokoll, punktdyk

r
Lokal FShi 006533 punkt 1 Omrade :  Simpevarp GPS-position : 1553738 GPS-position :
{ID-r och namn) {o-punkt) 5364160 [¥ttra)
Datum  2004-11-02 | |Tid :|[10:50 - 11:00 avat | diup | storlek | myttackn |Vat’tentemp : g °C
Dykare : Taobias, Jonas, Sanna prover :
vattenstand 0,1 TANGOBSERVATIONER  |Sigh. Rekryt.
wincdrikt Wy Justwattst.| J Fuc. téckn. 1tm Ugh. L&z, Fuc
béring windstyrka 1
utg. pkt wghaid 0 landfota: [ I Sub/Tackn. 1m UgF Betn. skada
Uv-fotodfim: | N
Lg=s Slam
Tackni%.0,1,510,2550,75100. Bedémning 0,1, 2, gk PEvExt

K o
g 5| z.2 c
E g w ..g _g_-g -§_ é‘s '§ E &
diupintervall ;2 = = g—.g = g—g & =
gwre  nedre | @ =OE 2 2| m|25] & = Anmarkning
52 75 H 100 25 1 25 75
7h g H+EBl | 100 10 i) 1 5 & a0
12 Bl 100 5] a0 1 5 25
12 15 Bl 75 25 1 10

Andra stationsobservationer :
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Hégskolan i Kalmar

AP PS 400-04-098
Inst fér Biologi & Miljévetenskap

Féltprotokoll, punktdyk

L
Lokal F3Shd 0055354 punkt 2 Omrade :  |Simpevarp GPS position : 15535951 GPS position :
(D-nr ach namn) {o-punkt) 363311 [Yitre)
Datum  2004-11-02 | |Tid :13:00-13:10 avst | diup | storlek myttackn |Vatlentemp : g °C
Dykare : Tobias, Jonas, Sanna prover :
vattenstand 0,1 TANGOBSERVATIONER  |Cgh. Rekryt.
vinerikt W Justvattst | Fuc. tackn. 1m Ligh. Lis, Fuc
béring windstyrka 1
utg. pkt wigheid 0 landicta:[ N SukiTackn, 1m UgF Betn. skada
U-fotasfilm:| M
Lg= Slam
UgR Pévixt

Tackn i%.0,1,510,25,50,75,100.  Bedtmning 0,1, 2,

2 el o
=} o| 2= =
B E sl E =3 3 q
djupintervall | 2 = gg = g'_-é = = .
dve  nedre | @ s 2| m|o5| & = Anmarkning
4 5} H+El | 100 25 1 o al al
G g H+El | 100 i) 1 1 a 74
g 10 | H+BI | 100 Fis) 1 1 1 25
10 11 | H+BI | 100 75 1 1 1 3

Andra stationsobservationer :
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Hégskolan i Kalmar

AP PS 400-04-098
Inst fér Biologi & Miljévetenskap

Féltprotokoll, punktdyk
L4
Lokal |FSh O0B935 punkt 3 Omrade : | Simpevarp GPS-position : 1553946 GPS-position :
(D-nr ach namn) {o-punkt) Bags515 {Vttre)
Datum  2004-11-02 | |Tid 1 1435 - 14:80 avat | diup | storlsk myttackn |Vattentemp : g |°C
Dykare : Tobias, Jonas, Sanna prover :
vattenstind 0,1 TANGOBSERVATIONER  |figh. Rekryt.
vindrikt Iy Jugtwattst| Fuc. tackn. 1m Ugh. Lz, Fuc
béring vindstyrka 2
utg. pkt waghdid 0.2 landfota:[ I Sub/Tackn. 1m UgF Betn. skada
Uv-fotodfim: | N
Ugs Slam
Téckn i %.0,1,5,10,25,50,75,100.  Beddmning 0,1, 2, UgR Pt
5
E .g o 2 E
— [az) = = [
B S |, £c =8 =3 I P
djupintersall ; 3 = I = § 3 cg £ = .
fwe nedel @ ¢ = |28 Fe g & S i = Anméarkning
& 7 BI+H | 100 1 10 5 1 75
7 10 | BI+H | 100 1 75 1 a0
10 11 [Stis|10-25 1 10 10 & 10-26% sten i sand

Andra stationsobservationer :



8¢

Hégskolan i Kalmar

AP PS 400-04-098
Inst fér Biologi & Miljovetenskap

Féltprotokoll, punktdyk

L
Lokal PZSM 005235 punkt 4 Omrade :  |Simpevarp GPS-position : 1556331 GPS-position :
(I0-nr och namn) {o-punkt) 'B366933 [Yttre)
Datum  2004-11-11 | |Tid r 1415 - 1430 avet | diup | storlsk myttEckn |Vattentemp : 5 °C
Dykare : Tohbias, Sanna, Frasse prover : 71 100
vattenstind 0,2 7B 100 TANGOBSERVATIONER  |Cgh. Rekryt.
7.3 100
windrikt S Justwattat.| J 7 100 Fuc. téckn. 1m Uggh. Lé=, Fuc
béaring|ca 330 wvindatyrka 4 7.4 100
Lt pkt 0-punkt vaghdid 03 landfoto:| M SubiTackn. 1m UgF Betn. skada
Un-fotodfim: | N
Ugs Slam
Tackni®%. 0,1,510,2532075100. Beddmning 3,1, 2, LgR: Pavixt
s
2 e 2 3 'g w
5 = w| = LE" 28| £, 8
e s E |e 2 o =E[lsz]| 52 =2 &
djupintervall {2 s |22 2 zo|lBe| =1 22 =
fvre  nedre i {5 = | ) Feoleg| Lz = = Anmarkning
62 | 81 H 100 10 1 75
g1 22 Bl 100 1 1 1 25 =) 75
a2 12 | Bl+H | 100 1 1 a0 =) al
12 | 145 | BI+H | 100 25 =) 25
Bl 10 ] 5 Block i sand

Andra stationsobhservationer :
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AP PS 400-04-098

Féltprotokoll, punktdyk

Hégskolan i Kalmar
Inst fér Biologi & Miljévetenskap

L4
Lokal F3M 0065357 punkt & Omrade :  |Simpevarp GPS-position : 1555368 GPS-position :
{D-nr och namn) {o-punkt) 5363955 [Vitre)
Datum  2004-11-11 | |Tir| 1 1310-13:20 avet | djup | storlek eyt téckn |Vatlentemp : 5 °C
Dykare : Tobias, Sanna, Frasse prover :
vattenstand 0,2 TANGOBSERVATIONER  |Cigh. Rekryt.
vinurikt Sy Justvattst | Fuc. tackn. 1m Ligh. L, Fuc
béring windstyrka 2
utg. pkt whgheid 0,1 lndfcta:[ M SukTackn, 1m UgF Betn. skada
-fotoifien | N
Ugys Slam
Tackni%.0,1,510,2550,75,100.  Beddmning 0,1, 2, UgF P
g
w ‘= ol -z
G E | = 5 o ©
g 2| o] B |z.lESl2:2| |zz| 5 2 ;
o PR E |lez |23 = = = ™= £ = =
djupintervall @ 2 5 |ERE S 2| Bl =8 g &l 5 =
e redel @ " [E8[Z2 Fe|EE|LE 3| 8| = = Anmarkning
0 1 H 100 5 7a 1 10 Fucus som stumpar + nyrekr
1 13 H 100 5 5 1 a0 10 Fucus sliten
13 22 | H+BI| 100 2550 25 1 5] 10 Fucus nyrekrytering frekvent
22 25 [ H+BI | 100 10 25 8 25 Fucus betad
25 28 Bl 100 8 1 a0 8 25 Fucus betad
28 5.2 Bl 100 1 1 1 1 |[F5-100 10 10
5.2 g Bl 100 10 1 1 1 75 10 25
g 9.2 Bl 100 & 1 1 75 8 25
92 | 103 Bl a0 1 a0 8 10
103 | 115 [BIis| 10 10 1 &

Andra stationsobservationer :
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Hégskolan i Kalmar

AP PS 400-04-098
Inst fér Biologi & Miljovetenskap

Féltprotokoll, punktdyk

L4
Lokal FSh 006535 punkt B Omrade :  Simpevarp GPS-position : 1554352 GPS-position :
{ID-r ach namn) {o-punkt) E369997 [Vttre)
Datum  2004-11-11 | |Tid 11230 -12:40 avat | diup | storlek | myttackn |‘Jattentemp : 5 |°C
Dykare : Tobias, Sanna, Frasse prover :
vattenstand 0,2 TANGOBSERVATIONER Sk Rekryt.
windrikt S Justwattat.| J Fuc. téckn. 1tm Ugh. L&z, Fuc
béiring windstyrka 2
utg. pkt wghaid 0,1 landfota: [ I SublTackn. 1m UgF Betn. shada
Uv-fotodfim: | I
Lg=s Slam
Tackni%.0,1,510,2550,75,100.  Bedémning 0,1, 2, UgR Pt
o N
= c wn o]
L5 12 2| = 2 55| 5| =
. F S = « = = =3 = £ = B
diupintervall | 2 & 32 = =5 22 = = =
e nedre | B i S g2 3| 8] =B = Anmarkning
0.4 13 H 100 7h & & 5 &
13 27 |Bl+H | 75 5 10 5 1 10
27 6.2 Bl 25 5 1 5] pa block Mytilus 25%
6.2 FG

Andra stationsobhservationer :



Appendix 3

Analyzed samples

Table A3-1. Information about analyzed samples.

Covering degree Sample Transect Substrate Sampling depth (m)
5 1 LSM000509 Boulder 10.3
" 2 LSM000510 Boulder 18.2
? 3 LSM000510 Flat rock 17.2
i 4 LSM000511 Boulder 121
” 5 LSM000513 Boulder 13.0
10 1 LSM000509 Boulder 121
? 2 LSM000511 Boulder 12.2
” 3 LSM000514 Flat rock 5.8
” 4 LSM000514 Flat rock 5.6
" 5 LSM000509 Boulder 11.8
25 1 LSM000512 Boulder 11.6
” 2 LSM000513 Boulder 11.0
” 3 LSM000513 Boulder 4.6
" 4 LSM000513 Boulder 9.6
? 5 LSM000509 Boulder 9.1
50 1 LSM000513 Boulder 9.1
” 2 LSM000514 Flat rock 2.0
" 3 LSM000509 Flat rock 6.2
” 4 LSM000511 Boulder 8.8
” 5 LSM000510 Boulder 9.2
75 1 LSM000511 Boulder 6.6
" 2 LSM000511 Boulder 4.3
i 3 LSM000513 Boulder 4.3
” 4 LSM000509 Flat rock 6.9
” 5 LSM000511 Boulder 4.6
100 1 PSM006936 Flat rock 71
” 2 PSM006936 Flat rock 7.6
” 3 LSM000509 Flat rock 5.4
" 4 PSM006936 Flat rock 7.0
" 5 PSM006936 Flat rock 7.3
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Quantitative samples

Table A4-1. Mean abundance of sessile epifauna (numbermz) In the different covering degraes, Devialion oresenteo as Standard error,

Appendix 4

M.edulis covering degree 10 25 50 75 100
W 5= M| SE M | SE M | SE M | SE M | SE
Carnivores Mereis diversicalor 25 250
MY SIS 5P, 20 94 25 250 100 61,2 25 2:0 5C 50 25 250
Saduria entomon 10 B1
Calliop us laeviusculus 25 250 25 280
Crangon crangon 5 50
DONACIA SP. JE 25
Total 25 78 35 232 125 3,1 25 250 e 50.C 75 0E
Detrivores Corophiurm volutator 5 50
HYDROBIDAE 1350 6641 2690 13857 1450 3925 2160 8239 6475 31862 | 143258 15112
Macorma baltica 25 250 15 150 25 250 aC 30FE 125 395
Total| 1575 6700 2710 13817 1475 00,0 2180 8232 B525 31774 | 14450 14930
Filter feeders Balanus improvisus 35 250 200 2000
Leptocaeirus pilosus 5 50 25 2£0
Mytilus edulis 1805 816.4 7000 29859 [ 13115 25418 | 15425 34194 | 40935 99869 | 66935 51438
CERASTODERMA 5P, 5 50 20 146 55 339 220 2138 925 7742 175 337
Mya arenaria 5 50 15 18,0 25 280
Total| 1320 8220 7125 29672 | "3198 25097 | 15670 3221 | 42050 95263 | 67135 51429
Herbivores ldotea aaltica 35 100 &0 485 180 127 1 55 2E8 324 1510 a0 306
ldotea yranulosa 50 50,0
JAERA SP. 100 46 £ 100 250
Theodcxus flaviatilis 0 2235 GO0 367 4 310 1281 710 4253 1750 5169 875 425
LYMMAEA EP. 25 158 5 50 30 16,4 aC 50,0
Total| 380 2333 BBE 4128 490 237 8 795 41389 2225 B51.2 1075 ‘A58
Omnivores Sphaeroma hooked 18 10,0 26 2£0
GAMMARUS SP. 95 436 125 411 275 1000 Z15 2144 1200 3152 650 ‘992
CHIRONOMIDAE 25 280
Total 95 436 140 34,1 275 1000 265 2015 1.200 gl G50 el
T| 4108 18816 | 10875 37020 | 6660 27988 | 19015 39650 | 52035 130985 83388 56013
Total
|Average oftaxa (M+SE) | 62 107 6.2 073 54 112 548 037 | 72 07z | 78 186 | 64 035 |
|M. edulis abundance share (%) | 56 84 81 | 79 | a0 |
|Red algae hiomass (gDW/m32) | 217 17 96 312 12 B4 436 1732 | &30 1744 | 1808 6160 | 994 139 |
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Table A4-1.

Mean biomass of sesslie epifauna (gDWimZ2) in the diffarent covenng degrees Dewvialion presented as Standard error.

M.edulis covering degree 5 10 25 50 75 100
M [ SE M| SE v [ SE M [ SE M [ SE M [ SE
Carnivores Mereis diversicolot 0,04 0,040
MY SIS SP. 0o oon 0,00 0,001 0,16 0,134 002 0,020 003 0,033 0,00 0,001
Saduria emomaon on 0,066
Callopius laeviusculus oo 0010 002 on1e
Crangaon crangon 0,04 oo
DONACIA SP. 0,05 0,053
Total| 008 00339 an 0,066 07 0,144 ooz 0,020 0,09 0,054 006 0,039
Detrivores Corophiurm volutatar 0,00 0,001
HYDROEBIIDAE 653 2654 12,33 6579 622 1,849 10,45 4120 470 11,892 3777 4 639
Macoma baltica 056 0563 1,02 1,018 0ra 0,075 0,81 0,791 1,66 1,047
Total| 720 2844 a5 B 455 6,20 1,868 1C.45 4120 2551 11,790 39,43 5,108
Filter feeders Balanus irrprovisus 0.1 0,305 223 2233
Leptocheirus pilosus 0,00 oom ooo 0,00
Mytilus edulis 52,81 11,420 | 274,68 51495 | 57523 43,156 | 689,39 123,334 | 1002,65 61,695 | 1485,13 224565
CERASTOIERMA SP. 0,04 0036 251 2573 04 0,256 163 1,584 961 8,535 0,54 0,351
Myz arenaria 0,04 0040 0,49 0,492 1,36 1,360
Total| 5289 MA7E | 27778 49593 | 67584 42922 | B9103 122530 | 101449 61959 | 1487 33 223870
Herbivores Idotea baltica 0,16 0073 0,30 0,193 106 0,703 041 0,295 1,07 0,373 049 0,201
Idotea granulosa 0,00 0,003
JAERA SP. 0,00 0,001 0,00 0,001
Theodoxus fluviatilis 223 1603 277 1,159 259 1585 869 4,787 2013 6,104 535 1922
LYMMNAEA SP. 1,03 0965 0,0 0,043 204 1,303 0,79 0,785
Total| 341 2410 31 1,284 =S 2255 11,14 4758 2198 B 025 584 2,100
Omnivores  Sphaeroma hookeri on2 0013 000 0,001
GAMMARUS SP. 022 oo7s 012 0,054 018 0,095 029 0,178 1,30 0317 257 0,730
CHIRONOMIDAE 0oo 0,001
Total| 022 0075 0,13 0,052 0,18 0,095 029 0,178 1.30 0,317 2587 0,730
¥| 6378 15317 | 29449 53345 | 58654 43067 | 71293 124433 | 106336 74750 | 153523 224710
[ Total |
[Average beroftaxa (M+SE) [ B2 107 2 073 [ &4 112 | EB 037 [ 72 073 | 78 0fE | B4 £35
[M._edulis bi share (%) [ 83 93 [ 95 [ 97 [ 94 [ 97 |
|Red algae biomass (gDW/m2) T 17 96 312 1284 | 438 1732 | &30 1744 | 1908 B160 | 994 139 |
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Abundance and biomass estimations

Table A4-1. Mean biomass of sessile epifauna (qDWimZ2) In the diffsrent covenng degrees. Devialion presented as Standard error.

Appendix 5

M.edulis covering degree 5 10 25 50 75 100
M [ SE M [ SE W [ SE M| SE M [ SE M [ SE
Carnivores Mereis diversicolot 0,04 0,040
MY SIS SP, oo oon 0,00 0,001 0,16 0,134 002 0,020 0,03 0,033 0,00 0,001
Saduria emomaon 0,11 0,066
Callopius laeviusculus o 0010 002 o018
Crangon crangon 0,04 oo
DONACIA SP. 0,05 0,053
Total| 0,08 00339 IRN 0,066 07 0,144 ooz 0,020 0,09 0,054 006 0,039
Detrivores Corophiurn volutatar 0,00 0,001
HYDROEIIDAE 653 2654 12,33 6579 622 1,849 10,45 4,120 2470 11,892 craved 4 39
Macaorma baltica 056 045863 1,02 1,018 0ra 0,075 081 0,791 1,66 1,047
Total| 720 2844 13,35 B 455 B2 1,868 1C.45 4120 2551 11,790 39,43 5,108
Filter feeders Balanus irrprovisus 0,21 0,305 223 27233
Leptocheirus pilosus 0,00 oom ooo 0,0
Mytilus edulis 52,81 11,420 | 274,68 51,495 | 57523 43,156 | 689,39 123,334 | 1002,65 61,695 | 1485,13 224565
CERASTOIERMA SP. 0,04 0036 251 2573 04 0,256 163 1,584 961 8,535 0,54 0,351
Myz arenaria 0,04 0040 0,49 0,492 1,36 1,360
Total| 5289 MA76 | 27779 49503 | 57594 42922 | B9103 122530 | 101449 61959 | 1487 33 223870
Herbivores Idotea baltica 0,16 0073 0,30 0,193 106 0,703 041 0,295 1,07 0,373 049 0,201
Idatea granulosa 0,00 0,003
JAERA SP. 0,00 0,001 0,00 0,001
Theodoxus fluviatilis 223 1603 2,77 1,159 259 1,585 869 4,787 013 6,104 5,35 1922
LYMMNAEA SP. 1,03 0965 0,0 0,043 204 1,303 0,79 0,785
Total| 341 2410 3N 1,284 355 2,255 11,14 4758 2198 5028 584 2,100
Omnivores Sphaeroma hookeri 002 0013 ooa 0,001
GAMMARUS SP. 022 0o7s 012 0,054 0,18 0,095 029 0,178 1,30 0317 257 0,730
CHIRONOMIDAE ooo 0,001
Total| 022 0075 0,13 0,052 0,18 0,095 029 0,178 1,30 0317 257 0,730
¥| 6378 15317 | 29449 53345 | 58654 43067 | 71293 124433 | 106336 74750 | 153523 224710
[ Total |
[Average beroftaxa (M+SE) [ £2 107 [ 073 | 54 112 [ B 037 | 72 073 | 748 086 | B4 3 |
[M. edulis bi share (%) g3 93 [ 95 [ 97 [ 94 [ 97 |
|Red algae biomass (gDW/m2) M7 17 96 312 1254 | 436 1732 | 830 1744 | 1808 6160 | 994 1139 |
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