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1. INTRODUCTION 
 

The 2011-2012 surveys include the parameters hydrography-, bacteria-, nutrients-, 

chlorophyll a-, environmental toxins and benthos samples were examined at stations Våg 8, 

Basv, Knar S og Knar N (Figure 1.1) in accordance with  TA 1890/2005. Littoral surveys with 

grid analyses were conducted at four new stations Knar NL, Knar SL, Basv L og Våg 8L. In 

addition semiquantitative analyses were made in the same area (Knar NLS, Knar SLS, Basv 

LS og Våg 8LS). The background for this survey is that they will be part of an application to 

not have to perform secondary treatment of sewage. 

 

At present sewage treatment includes a 20 % reduction in SS and < 10 % BOF. 

The plan is to establish one mutual primarytreatment sewage plant with an anticipated 16 000 

pe in 2020, 22 000 pe in 2030 and 29 000 pe in 2050. Primarytreatment includes a 50 % 

reduction in SS and 20 % BOF.  

The location of the facility is not yet decided but it will most likely be between Knarrevik sør 

and Basvika. 

 

The surveys are conducted in accordance with TA-1890/2005. 

 

SAM-Marine, at the department Uni environment in the research company Uni Research is 

accredited by Norsk akkreditering for sampling, taxonomic analyses of soft bottom fauna, 

geological analyses of loss on ignition and particulate distribution of sediments, littoral 

surveys and professional advice and interpretations under accreditation number TEST 157 and 

follows standing Norwegian and international standards for fieldwork (NS 9420- NS 9435; 

NS-EN ISO 5667; 16665; 17000; 17025 and 19493).  
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2. MATERIALS AND METHODS 
 

2.1 SAMPLING AREA 

Figure 2.1 gives an overwiev of sampling stations at sea. 

 

 

Figure 2.1 Map of area 8 with samplingstations. Mapsource: Olex. 
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Sampling positions (Table 2.1) were registered by means of GPS on vessel or handheld GPS. 

The positions were originally registered in WGS84, longtitude and latitude, and is presented 

both as WGS84 and EUREF89, UTM 32V. The difference between WGS84 and EUREF89 is 

approximately 30 cm (Strand and Øvstedal, 2003), which is deemed acceptable in relation to 

the necessary degree of accuracy with regards to sampling at sea. Table 2.2 contains 

information with regards to grab samples. 

 

Table 2.1 Sampling stations with coordinates 

Area Station Location N     WGS84   Ø Ø   EUREF89    N Dybde (m) 

Area  8 Våg 8  Vågen 60°23,909'N 05°07,220'Ø 286298 6701642 97 

Sea Knar N  Knarrevik nord 60°22,597'N 05°10,025'Ø 288378 6699444 134 

 
Knar S Knarrevik sør 60°22,192'N 05°10,094'Ø 288744 6698748 82 

 
Basv  Basvik 60°23,759'N 05°08,969'Ø 288038 6701136 172 

Area 8 Knar NL Knarrevik nord 60°22,460'N 05°09,650'Ø 288365 6699268 

Littoral Knar NLS Knarrevik nord 60°22,523'N 05°09,578'Ø 288305 6699389 

 
Knar SL Knarrevik sør 60°22,011'N 05°09,778'Ø 288434 6698429 

 
Knar SLS Knarrevik sør 60°22,003'N 05°09,775'Ø 288430 6698414 

 
Våg 8 L Vågen 60°23,848'N 05°06,978'Ø 286064 6701985 

 
Våg 8 LS Vågen 60°23,842'N 05°06,976'Ø 286061 6701975 

 
Basv L Basvik 60°23,411'N 05°08,970'Ø 287844 6701067 

  Basv LS Basvik 60°23,403'N 05°08,992'Ø 287863 6701051 
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Table 2.2 Information with regards to grab stations. A 0,1 m
2 
van Veen grab was used. Full grab contains 16,5 l. 

* not authorized due to small amount of sample. 

Station 

Date 

Place and pos. 

(EUREF89 UTM 

32V) 

Depth 

(m) 

Grab 

number 

Sample 

volume (l) 

Other information 

St. Knar N 

27.04.2012 

Knarrevik N 

EU-Ø 288378 

EU-N 6699444 

134 

 

1 

2 

3 

4 

5 

6 

7 

8 

 

8 

7,5 

7,5 

4,6 

7,5 

3,7 

3,7 

5,5 

 

Grab 1 to biology and geology, grab 

2-5 to biology. 

Grab 6-8 to chemisty 

Coarse sand, sand and rocks. 

St. Knar S 

27.04.2012 

Knarrevik S 

EU-Ø 288744 

EU-N 6698748 

82 1 

2 

3 

4 

5 

6 

7 

8 

 

6 

2,8* 

6,5 

5,5 

3,7 

3,7 

4,6 

6,5 

 

Grab 1 to biology and geology, grab 

2-5 to biology. 

Grab 6-8 to chemistry 

Sand and gravel. 

St. Våg 8 

26.04.2012 

 

 

 

 

 

 

Vågen 

EU-Ø 286298 

EU-N 6701642 

97 1 

2 

3 

4 

5 

6 

7 

8 

7,7 

7,5 

3,7 

6,5 

7,5 

5,5 

2,8* 

10,8 

Grab 1 to biology and geology, grab 

2-5 to biology. 

Grab 6-8 to chemistry. 

Shellsand. 

St. Basv 

26.04.2012 

 

 

 

 

 

 

Basvika 

EU-Ø 288038 

EU-N 6701136 

 

 

 

 

 

172 

 

 

 

 

 

 

 

1 

2 

3 

4 

5 

6 

7 

8 

8 

4,6 

7,5 

6,5 

7,5 

3,7 

16,5 

9,7 

Grab 1 to biology and geology, grab 

2-5 to biology. 

Grab 6-8 to chemistry 

Sand and gravel. 
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2.2 NUTRIENTS 

The salts nitrate (NO3
-
) and nitrite (NO2

-
), total concentration of nitrogen (Tot N), 

orthophosphate (often referred to as phosphate, PO4

3 ), total concentration of phosphorous  

(Tot P) and ammonia (NH4
+
) were analyzed at the stations in area 8 (Fjell/Lillesotra). Results 

are presented in µg/l. 

 

Sampling was conducted at the surface and at 2, 5, 10, 20, 30, 50, 75 and 100 meters depth in 

April, June, September and October. Additional sampling was conducted down to depths of 

20 meters in June, august and September as well.  Samples were taken with Niskin and Rutner 

water samplers. The water was analyzes at Eurofins Environment Testing Norway AS 

(akkrediteringsnummer TEST 003), and done in accordance with NS EN ISO 13395 (total 

nitrogen, nitrogen bound in nitrate/nitrite), SFA (total phosphorous) and NS EN ISO 15681 2. 

ed/mod (phosphate). 

 

The Norwegian Climate and Pollution Agency (KLIF) has given a classification system in 

order to determine the condition of the water in relation to contents of the previous mentioned 

salts, based on surface water determined as the upper ten meters of the water column. This 

classification system is divided into summer- (June-August) and winter levels (December-

February) (Molvær et al. 1997). Table 2.3 shows the classification limits of the various salts 

and their respective conditions. 

Some of the dataset from 2012 lies outside of the summer- and winter levels and one should 

keep this in mind when evaluating the results in relation to conditions given by KLIF. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SAM-Marin 

12/117 

Recipientsurvey 2012                                                                                                                  P. nr: 806275 

Table 2.3. KLIFs classifications of conditions for nutritional salts and secchi depth in the surface layer as well 

as oxygen in the bottom water with a salinity above  20 ‰ .I is very good, V is very poor. (Molvær et al., 1997). 
 Classes 

 
Parameters 

I 

Very good 

II 

Good 

III 

Less good 

IV 

Poor 

V 

Very poor 

Surface Total phosphor (µg P/l) <12 12-16 16-29 29-60 >60 

Summer Fosfate-phosphor(µg P/l) <4 4-7 7-16 16-50 >50 

(Jun.-Aug.) Total nitrogen (µg N/l) <250 250-330 330-500 500-800 >800 

 Nitrate-nitrogen,(µg N/l) <12 12-23 23-65 65-250 >250 

 Ammonium (µg N/l) <19 19-50 50-200 200-325 >325 

 Secchi depth (m) >7,5 7,5-6 6-4,5 4,5-2,5 <2,5 

Surface Total phosphor (µg P/l) <21 21-25 25-42 42-60 >60 

Winter Fosfate-phosphor (µg P/l) <16 16-21 21-34 34-50 >50 

(Des.-Feb.) Total nitrogen (µg N/l) <295 295-380 380-560 560-800 >800 

 Nitrat-nitrogen (µg N/l) <90 90-125 125-225 225-350 >350 

 Ammonium (µg N/l) <33 33-75 75-155 155-325 >325 

 

2.3 CHLOROPHYLL-A AND SECCHI-DEPTH (TRANSPARENCY) 

 

Chlorophyll a, was measured in situ with a fluorescence sensor on the CTD, data presented 

are the 90 percentile data from the sampling period. Classification of conditions with regards 

to chlorophyll a concentration is given in table 2.4. 

 

Table 2.4. KLIFs classifications of conditions for chlorophyll a in relation to the reference value given from 

Vanndirektivet. Classification is valid for the North Sea and the Norwegian (Direktoratsgruppa Vanndirektivet, 

2009). I- very good, V- poor. 

Chlorophyll a (µg/l) Classes 

North Sea/ Norwegain Sea 
I 

Very good 

II 

Good 

III 

Moderate 

IV 

Poor 

V 

Very poor 

Exposed <3,0 3-6 6-8 8-14 >14 

Moderately exposed <2,5 2,5-5 5-8 8-16 >16 

Secluded <2,5 2,5-5 5-8 8-16 >16 

Affected by fresh water <2,6 2,6-4 4-6 6-12 >12 

 

Secchi depth was measured, and is described as the depth from which one loses sight of the 

secchi disc, seen from the surface. The secchi disc is a white circular disc with a diameter of 

25 cm. 

2.4 BACTERIA 

The presence of coliform bacteria and enterococcus in water reflects the content of fecal 

matter from warm-blooded animals and humans. These bacteria do not reproduce in seawater 

but will after emission stay present in the water for a short period of time.  
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It has been standard to use one species of coliform bacteria Escherichia coli (E. coli), as an 

indicator of fresh faeces. The method used in this study also shows the total amount of all 

coliform bacteria as well. The method for the detection of coliform bacteria is IDEXX-

Colilert, and the results are presented in MPN (most probable number) per 100 ml of water. 

As the method requires the dilution of saltwater with a factor of 10, the least measurable 

quantity will be 10 mpn.  

 

The most common form of enterococcus is Enterococcus faecalis (E. faecalis). Enterococcus 

will survive for a longer period in water than the coliform bacteria and will thus be able to 

show emissions further back in time and at a longer distance from the point of emission.  

 

The Norwegian Climate and pollution agency has given classifications for the presence of 

coliform bacteria and Enterococcus. These are presented in Table 2.5.  

 

 
Table 2.5. Environmental cliassification and suitability for bathing/recreation for thermotolerant coliform 

bacteria (TKB) and Enterococcus in coastal waters (from Molvær et al., 1997). 
 Classes 

Parameter 
I 

Very good 

II 

Good 

III 

Less good 

IV 

Poor 

V 

Very poor 

TKB (per 100 ml) <10 10-100 100-300 300-1000 >1000 

 Classes for suitability (bathing and recreation) 

Parameter 
1 

Suitable 

2 

Quite suitable 

3 

Less suitable 

4 

Not suitable 

TKB (per 100 ml) <100 <100 100-1000 >1000 

Ent. (per 100 ml) <30 <30 30-300 >300 

 

 

2.5 MEASURMENTS OF OXYGEN 

The concentration of oxygen in the water was measured both with an oxygen sensor attached 

to the CTD as well as with Winkler’s method. The data from the sensor gives continuous data 

from all depths whereas the Winkler method provides data from chosen depths. For the 

classification of the water at the seabed the Winkler method is used. The Norwegian Climate 

and pollution agency has given classifications for the oxygen concentration in water at the 

seabed and these are presented in table 2.6. 
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Table 2.6. KLIFs classification for concentration of oxygen in bottomwater at salinity above 20 ‰ (fra Molvær 

et al., 1997). 

 Classes 

 
I 

Very good 

II 

Good 

III 

Moderate 

IV 

Poor 

V 

Very poor 

Bottom water Oxygen (ml O2/l) >4,5 4,5-3,5 3,5-2,5 2,5-1,5 <1,5 

 Oxygen saturation (%) >65 65-50 50-35 35-20 <20 

 

2.6 SEA BED SURVEYS 

 

Seabed samples were obtained from the stations presented in tables presented in the results of 

each area. 

2.6.1 Sediment surveys 

From each seabed station one sample was taken to decide the distribution of particles of 

different size and to assess the amount of organic matter in the sample. To assess the particle 

distribution, each sample was dissolved in water and sent through a 0,063 mm sieve. The 

particles larger than 0,063 mm were dried and sent through a series of sieves to be grouped 

into different sizes. Particles less than 0,063 mm were grouped in different sizes by pipette 

analysis. The organic content, loss on ignition, is determined by the loss of weight of a sample 

between drying (105 °C in approx. 20 hours) and burning (550 °C for 2 hours) (Norwegian 

standard NS 4764-1980).  

 

2.6.2 Benthos samples 

Sampling was performed with a van Veen grab. The Grab is a quantitative tool, taking 

samples of a fixed area of soft seabed; in this case the area is 0.1 m². The depth at which the 

grab will penetrate the sediment is determined by how coarse the sediment is and the weight 

of the grab itself. To have a measurement as to how deep this penetration is the volume of 

each sample is measured. It is preferred that a sample is taken to at least 5 cm in the sediment, 

meaning the grab should contain at least 3 liters. The sediment is then washed trough two 

sieves, the firs one has a hole diameter of 0,5 mm whereas the other one has a hole diameter 

of 0,1 mm (Hovgaard, 1973). The samples consisting of the material left in the 0.1 mm sieve 

is considered quantitative for animals larger than 1 mm. The samples are conserved in 4 % 

neutralized formalin. The animals are sorted from the rests of the sediment in the laboratory 

and conserved. 
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The sampling is performed authorized in accordance with the standard NS-EN 16665:2005 

(Directions for quantitative sampling and sample treatment of benthic fauna)  

 

The complete list of species is given in appendix 12. The list comprises the entire material as 

well as plankton which are caught by the grab on its way down. During the data processing 

this is taken into account, so that the analyses only take into account species that live on top of 

or buried in the sediment. Sampling and species determination is performed in accordance 

with authorized methods (Authorization number Test 157) 

 

 

Direktotatsgruppa Vanndirektivet has given guidelines to assess the environmental quality of 

marine areas (Direktoratsgruppa Vanndirektivet, 2009 Veileder 01:2009 Klassifisering av 

miljøtilstand i vann). These guidelines are given in table 2.7. 

 

 

 
Table 2.7. Indexes for classification of benthos fauna. I- very good, V- very poor.(Direktoratsgruppa 

Vanndirektivet, 2009). 

Indicative 

parameter 

Reference- 

value 

Økologiske tilstandsklasser basert på observert verdi av indikativ parameter (nye 

verdier, 2008) 

  Very good God Moderate Poor Very poor 

NQI1 0,78 >0,72 0,63-0,72 0,49-0,63 0,31-0,49 <0,31 

NQI2 0,73 >0,65 0,54-0,65 0,38-0,54 0,20-0,38 <0,20 

H’ 4,4 >3,8 3,0-3,8 1,9-3,0 0,9-1,9 <0,9 

 

 

2.7 LITTORAL SURVEYS 

 

2.7.1 Grid analysis 

This method implies that the amount of all macroscopic plants and animals (>1mm) within 

the grid is registered (NS-EN ISO 19493:2007).  The survey is conducted at low tide while 

the grids are out of the water. Every grid is sectioned into 25 smaller squares which are 

examined for amount of moveable organism or degree of coverage. If it is not possible to 

determine a species in situ, the species is sampled to be determined by microscope in the 

laboratory. Plants and animals that are directly attached to the substrate are measured as a 

degree of coverage (% of the grid’s surface covered by that species). Mobile animals and 
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larger animals attached to the substrate are measured as amount of individuals per grid. The 

size of each grid is 0.5 x 0.5 m and the placements of these are marked with bolts attached to 

the substrate. Photographs are taken of all grids.  

This is a method which is quantitative and gives an exact number of the species present.  

 

2.7.2 Semi quantitative littoral survey 

 

A semi quantitative littoral survey measures the presence of all algae and animals larger than 

1 mm within 8 meters of shoreline. (NS-EN ISO 19493:2007). In this report the presence of 

algae and animals is divided into three scales 1: dispersed, 2 common, 3 dominating. The 

stations were placed where suitable; meaning that one is able to have at least 8 meters of 

shoreline and that it is not too steep to perform registration of species. Photos were taken of 

the station and surrounding area, photo documentation is kept at SAM-Marin.  The method 

corresponds with the mulitmetric index in Vannforskriften. 

 

2.7.3 Mathematical analysis 

Computation of data for plants and animals was calculated as an average of each level. 

Multivariate methods were used to give an indication of how the species composition is 

distributed in-between levels and stations. We have used the recommendations of Field et al. 

(1982) by using the Bray-Curtis index as a measurement of similarity.  

 

2.8 ENVIRONMENTAL CHEMISTRY 

Samples were taken by grab for analysis for TBT, PCB7, PAH16, and metals. The analyses 

were performed at Eurofins Norsk Miljøanalyse AS (Authorization number: Test 003). 

Analysis of lead (Pb), chromium (Cr), cadmium (Cd), copper (Cu), nickel (Ni) and zinc (Zn) 

were performed in accordance with NS-EN ISO 17294-2. Mercury (Hg) was analyzed in 

accordance with NS 12846 dry matter in accordance with NS 4764. Analyses of 

polychlorinated biphenyls (PCB7) were performed in accordance with NS-EN 12766-2 and 

polyaromatic hydrocarbons (PAH16) in accordance with NS 9815. Table 2.8 gives 

classifications of environmental toxins in sediment. 
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Table 2.8 Classification of environmental toxins included in this survey (Veileder for klassifisering av miljøgifter 

in vann and sediment (TA 2229/2007)). I- Background, V- very poor. 

 
 

2.9 CURRENT MEASURMENTS 

The direction and speed of the current in the area was measured using a current meter of the 

type NortekDoppler AQNr2, 400 kHz.  
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Deviations from the sampling programme: 

 

Deviation 1: The current at station Knar N was only measured during winter. The current was 

at that time so strong that the Aqua Doppler was standing at a tilt in the water coloumn. As 

the currents were that strong it was decided that no further measurements of the current at this 

location were necessary. 

  

Deviation 2: Oxygenmeasurements from CTD 7/6 and 13/6 are missing due to malfunctioning 

oxygensensor on the CTD. The oxygensensor was replaced.These measurement were to be 

taken down to 20 metres depth. Given the time of year, the location and previous 

measurements of oxygen in the area, it is safe to assume that thre were good oxygen 

conditions at the sampling periods. At the same dates ammonia content of the seawater was 

not analysed due to an internal misunderstanding.  

 

Deviation 3: Samples of sediment for analysis of environmental toxins was not taken at the 

same time as the analyses for benthos. This will not effect the results. 

 

Deviation 4: Due to an internal misunderstanding nutritional salts and bacteria was not 

measured at station Knar S in april. The missing reults can however be obtained to some 

degree from the adjacent stations as all those stations  had close to similar results with regards 

to oxygen , salts and bacteria. 
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3. RESULTS 
 

3.1 ENVIRONMENTAL CHEMISTRY 

Table 3.1.1 and 3.1.2 shows the contents of metals and environmental toxins from stations 

Våg 8, Basv, Knar S and Knar N. For complete analysis reports see Appendices 1 and 2.  

Some fairly large standard deviations in-between grab samples were registered, which implies 

a patchy distribution of metals/toxins in the sediment. All stations showed Background- to 

Good levels with regards to all metals analyzed with the exception of TBT at station Basv, 

Knar N and Knar S, Mercury at station Knar N and copper at station Knar N. All stations had 

good conditions with regards to PCB with the exception of station Basv (moderate). Stations 

Basv, Knar N and Knar S were moderately polluted by PAH while station Våg 8 had good 

conditions.  

 

Table 3.1.1: Metals in sediment. Numbers in table presented as average of three grabs with standard deviation 

(SD) 

Station Basv SD Knar N SD Knar S SD Våg 8 SD 

Lead (Pb) (mg/kg TS) 55,00 16,00 46,33 5,51 30,00 3,00 24,33 6,35 

Copper (Cu) (mg/kg TS) 23,67 7,77 820,00 1108,56 9,77 2,36 7,03 1,62 

Chromium (Cr) (mg/kg TS) 20,00 5,57 8,53 2,17 4,80 1,05 7,93 1,72 

Mercury (Hg) (mg/kg TS) 0,31 0,09 1,35 2,21 0,07 0,02 0,06 0,02 

Nickel (Ni) (mg/kg TS) 12,33 5,13 8,27 2,65 10,00 1,83 5,87 0,68 

Zink (Zn) (mg/kg TS) 105,33 32,33 270,00 121,24 42,33 5,51 49,67 15,50 

Tributyltinn (TBT) (µg/kg TS) 40,00 38,18 17,40 20,65 76,03 108,02 <1 <1 

Cadmium (Cd) (mg/kg TS) 0,09 0,03 0,11 0,01 0,08 0,01 0,07 0,02 

Total dry matter (%) 55,67 5,03 67,00 1,00 63,67 4,04 58,33 3,51 

 

 

At station BasvL the biota (Fucus vesiculosus) showed moderate contents of lead, otherwise 

condiditions were good with regards to metal content (Table 3.1.3). There is no specific 

classification system for PCB, PAH, TBT in F. vesiculosus. Levels of PCB and TBT were 

below the limit of detection. The values of PAH can be seen as quite low compared to 

previous studies (Knutzen & Sortland 1982). 
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Table 3.1.2: Toxins in sediment. Numbers in table presented as average of three grabs with standard deviation 

(SD) 

Station Basv SD Knar N SD Knar S SD Våg 8 SD 
 Mean SD Mean SD Mean SD Mean SD 

PCB 101 (µg/kg TS) 3,47 2,83 3,00 3,21 1,30 0,69 0,87 0,29 

PCB 118 (µg/kg TS) 1,57 1,50 1,45 0,30 1,33 0,76 0,83 0,35 

PCB 138 (µg/kg TS) 5,57 5,79 1,97 0,35 1,17 0,31 1,23 0,38 

PCB 153 (µg/kg TS) 5,73 6,17 1,90 0,36 1,11 0,29 1,23 0,38 

PCB 180 (µg/kg TS) 3,60 4,44 0,83 0,32 0,55 0,17 0,50 0,21 

PCB 28 (µg/kg TS) 0,30 0,43 0,70 0,14 0,05 0,00 0,05 0,00 

PCB 52 (µg/kg TS) 1,70 0,72 0,95 0,31 0,93 0,40 0,80 0,26 

Sum 7 PCB (µg/kg TS) 21,97 21,15 10,67 4,13 6,40 2,61 5,47 1,53 

Acenaften (µg/kg TS) 50,30 27,70 48,00 62,35 21,10 5,65 9,41 5,09 

Acenaftylen (µg/kg TS) 17,50 0,79 19,73 11,51 11,20 3,07 3,38 0,53 

Antracen (µg/kg TS) 129,60 94,10 189,63 259,32 59,70 30,39 14,57 8,46 

Benzo(a)antracen (µg/kg TS) 498,00 316,02 425,00 470,62 232,33 122,87 53,10 16,30 

Benzo[a]pyren (µg/kg TS) 500,67 326,30 381,33 406,12 203,33 93,71 41,17 19,58 

Benzo[b]fluoranten (µg/kg TS) 457,67 297,67 352,67 317,22 197,00 80,29 50,13 18,39 

Benzo[g,h,i]perylen (µg/kg TS) 390,67 234,87 294,00 181,93 170,33 42,10 69,47 23,62 

Benzo[k]fluoranten (µg/kg TS) 207,47 128,29 165,77 152,04 93,03 36,33 24,87 10,17 

Dibenzo[a,h]antracen (µg/kg TS) 69,07 45,60 50,60 39,18 29,93 8,90 9,91 3,85 

Fenantren (µg/kg TS) 445,67 290,70 212,50 174,66 277,00 90,35 45,30 28,29 

Fluoranten (µg/kg TS) 664,50 449,01 372,00 247,49 496,33 231,65 82,67 38,83 

Fluoren (µg/kg TS) 59,80 27,07 73,30 89,25 32,37 12,63 10,29 4,89 

Indeno[1,2,3-cd]pyren (µg/kg TS) 370,67 200,24 263,67 187,35 164,70 58,65 62,00 22,40 

Krysen (µg/kg TS) 405,00 263,57 355,17 372,06 188,33 83,51 43,53 13,36 

Naftalen (µg/kg TS) 44,40 8,25 49,00 20,12 37,90 9,69 19,63 9,42 

Pyren (µg/kg TS) 393,53 549,39 266,00 140,01 386,00 184,75 71,73 32,11 

Sum PAH(16) EPA (µg/kg TS) 5273,33 3463,30 5526,67 6062,30 2725,00 1463,71 611,33 244,04 

 

Table 3.1.3: Metal levels as dry weight in Fucus vesiculosus . Numbers presented as average of three analyses 

with standard deviation (SD) (*value below detection limit) 

Parameter BasvL   Knar NL   Knar SL   Våg 8L   

Copper (Cu) (mg/kg) 3,40 1,13 5,78 0,83 3,74 0,25 2,76 0,29 

Zink (Zn) (mg/kg) 129,29 39,33 142,51 9,36 136,47 18,18 76,99 4,30 

Lead (Pb) (mg/kg) 3,43 1,34 1,47 0,34 0,72 0,07 0,70 0,06 

Cadmium (Cd) (mg/kg) 0,71 0,22 0,92 0,14 0,97 0,22 0,64 0,06 

Mercury(Hg) (mg/kg) 0,028 0,001 0,037 0,004 <0,005 * 0,000 <0,005 * 0,000 

Chromium (Cr) (mg/kg) <0,1 * 0,00 <0,1 * 0,00 <0,1 * 0,00 <0,1 * 0,00 

Dry matter (%) 21,07 3,23 18,50 0,61 20,50 0,20 22,97 0,55 
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3.2 NUTRIENTS 

The content of nutrients in the upper meters at the stations Våg 8, Basv, Knar N and Knar S 

are presented in figure 3.2.1 – 3.2.5. The level of phosphate was within the best conditions in 

all samples from all stations during winter. In summer the measurements were very good 

(TK1) at Våg 8 and Basv. Full dataset presented in Appendix 3. 

The station Knar S was within class II for two of the summer measurements and Knar N were 

in class II for one of the measurements. Otherwise all samples at Knar N and Knar S were in 

class I. The winter measurements of phosphor were within class I at all stations, while the 

summer measurements were within class I and II. All winter measurements of Nitrate were 

within class II and III, while the summer measurements were between class I and III for Knar 

S, Basv and Knar N and between class I and II Våg 8. The measurements of total Nitrogen 

and Ammonium were in class I in both summer and winter. In general the results of the 

nutrient measurements are similar to the comparable measurements of 2012. 

 

 

Figur 3.2.1: Concentration of phosphate at stations Våg 8, Basv, Knar N og Knar S in the period oct 2011 til oct 

2012. Red line represents the the difference between TK I and TK II during winter (dec-feb) and summer (jun-

aug). 
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Figur 3.2.2: Concentration of phosphorous at stations Våg 8, Basv, Knar N and Knar S in the period oct 2011 til 

oct 2012. Red line representsbest conditions (TK I) during winter (dec-feb) and summer (jun-aug). 

 

 
Figur 3.2.3: Concentration of phosphorous at stations Våg 8, Basv, Knar N and Knar S in the period oct 2011 til 

oct 2012. Red lineand green line representsbest and second bestconditions (TK I and TK II) during winter (dec-

feb) and summer (jun-aug).  
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Figur 3.2.4: Concentration of total Nitrogen at stations Våg 8, Basv, Knar N and Knar S in the period oct 2011 

til oct 2012. Red line representsbest conditions (TK I) during winter (dec-feb) and summer (jun-aug). 

 

Figur 3.2.5: Concentration of total Ammonium at stations Våg 8, Basv, Knar N and Knar S in the period oct 

2011 til oct 2012. Red line representsbest conditions (TK I) during winter (dec-feb) and summer (jun-aug). 
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3.3 CLOROPHYLL A AND SECCHI DEPTH (TRANSPARENCY) 

Concentrations of microalgae in the water column is measured through chlorophyll a 

measurements and presented in table 3.3.1. Measurements from April to September are 

evaluated, as this period is within the growth season. Table 2.2 (section 2.2) presents 

Vanndirektivets criteria for classification of conditions. 

 

In the period April-September in 2012, the conditions were Very Good (class I) at station Våg 

8, Knar S and Knar N and Good (class II) at station Basv. These stations were evaluated 

through Vanndirektivets classes for stations affected by freshwater. A fluorescense meter 

connected to the CTD gave an indication of the concentration of chlorophyll through the 

water column. These data are presented in Appendix 3. 

 

 

Table 3.3.1 Concentration presented as the 90 % percentile of chlorophyll a in µg/l from the upper 10 meters of 

the water column. Data from CTD probe.  

Chlorophyll a (F µg/l) 

Våg 8 Basv Knar S Knar N 

2,38 2,69 1,80 1,95 

 

I – Very good II - God III – Moderate IV – Poor V – Very poor 

 

 

 

3.4 BACTERIA 

The occurrence of thermo tolerant coliform bacteria in the water samples reflects the content 

of feces from humans and other warm blooded animals. In area 8 bacteria samples were 

obtained from three stations (Våg 8, Knar N and Basv) in 2011 and 4 stations (Våg 8, Knar N, 

Knar S and Basv) in 2012. 

Through the period of sampling low values were generally measured for all three types of 

samples (Table 3.4.1). Except from the measurement in January of Enterococcus in Basvik 

and the measurement in December of coliform bacteria at Våg 8, all values are below the 

guiding limit and within the best conditions (“Very Good”). The concentration was highest in 

December and January 2011, lower in summer and increasing into the autumn.  
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Table 3.4.1: Content of bacteria in the surface layer. Numbers are average of two samples. 

 
E. coli (mpn/100 ml) Coliform (mpn/100 ml) Enterococcus (cfu/100 ml) 

 
Våg 8 Basv Knar N Knar S Våg 8 Basv Knar N Knar S Våg 8 Basv Knar N Knar S 

25.11.2011 <10 25,5 25   15 52 63   4,5 12,5 5 
 19.12.2011 41 31 52   110 63 86   21 21 16 
 19.01.2011 36 31 30,5   46,5 81 47   17,5 44 20,5 
 23-27 April < 10 < 10 < 10   < 10 < 10 < 10   < 1 < 1 < 1 
 05.06.2012 < 10 < 10 < 10 <10 7,5 <10 <10 <10 < 1 < 1 < 1 <1 

13.06.2012 < 10 < 10 < 10 < 10 <10 <10 7,5 < 10 < 1 < 1 1,25 3,25 

19.06.2012 < 10 < 10 < 10 < 10 <10 <10 7,5 < 10 <1 <1 1,5 <1 

26.06.2012 < 10 < 10 < 10 <10 <10 <10 <10 <10 <1 <1 <1 <1 

03.07.2012 < 10 < 10 < 10 17,5 <10 <10 7,5 7,5 2,5 5,5 7 8,5 

10.07.2012 <10 <10 <10 <10 <10 <10 <10 <10 <1 <1 2 2 

31.07.2012 <10 <10 20 <10 <10 <10 25 7,5 <1 <1 1,25 1,75 

07.09.2013 40 < 10 20 45 70 15 45 60 10,5 1 5 8 

11.09.2012 12,5 <10 35 40 70 30 50 70 9 6 18,5 13 

24.10.2012 <10 30 7,5 50 20 40 15 60 5 6,5 3,5 8,5 

 

3.5 OXYGEN 

The content of oxygen at the bottom were within the best class in all samples, except from 

measurments in December 2011 (class II)  at Våg 8, Basv and Knar N (Figure 3.5.1). 

However the results were close to the lower limit of class I and it should be considered that 

wintertime is the period with the least amount of oxygen in the bottomwater. 

Figur 3.5.1: Concentration  oxygen in bottom water at stations Våg 8, Basv, Knar N and Knar S in the period 

oct 2011 to oct 2012. 
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3.6 SEA BED SURVEYS 

3.6.1 Sediment 

The organic content (measured as loss on ignition), distribution of particles and content of 

organic carbon is given in table 3.6.1 and 3.6.2. Station Basv and Knar S had relatively 

similar distribution and particles with most sand and gravel. Station Våg 8 differed most with 

a larger fraction of sand than that for the other stations. It was not possible to determine the 

particle distribution for station Knar N as there was too little material for parts of the method, 

which in turn can be interpreted as containing larger particles. The content of organic carbon 

(TOC) was very poor at station Basv, less good for station Våg 8 and good for station Knar S. 

It was not possible to calculate the normalized TOC for station Knar N as this analysis 

requires a fraction of silt/clay which was not the case here. Still one can see that the content of 

organic carbon still is high compared to the other stations. The method for the normalizing of 

TOC, however, is not adapted to be used in the areas where the sampling has been done. The 

loss on ignition will be a more accurate method for assessing the content of organic matter 

and this is low for all stations, which can be expected when taken into account the current 

conditions on the stations. 

Table 3.6.1: Depth, organic content (% loi: loss on ignition) and particle distribution in sediment from Våg 8, 

Basv, Knar S and Knar N. 

Station Depth Organic content Clay Silt Clay+Silt Sand Gravel 

  (m) (% l.o.i.) (%) (%) (%) (%) (%) 

Basv 172 5,63 6,17 6,85 13,02 46,68 40,31 

Knar N 134 4,73 - - - - - 

Knar S 82 6,19 3,86 3,71 7,56 41,27 51,17 

Våg 8 97 4,33 4,42 4,35 8,76 71,51 19,73 

 

Table 3.6.2: Content of total organic carbon and normalized TOC for Våg 8, Basv, Knar S and Knar N. 

Station Total organic carbon g/kg Normalized TOC mg/g  TK 

Basv 32,67 48,3 V 

Knar N 30 - - 

Knar S 23,33 40,0 II 

Våg 8 12,33 28,8 III 
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3.6.2 Benthos 

At station Våg 8, at 97 m depth, 2188 specimens from 102 species were found. The Shannon-

Wiener diversity index value were 3,03 and the evenness was 0,56, placing the station in class 

I (Good).The polychaete species Spiophanes wigley was present with most specimens (1268 

specimens, 58 %), before the group Oligochaeta indet (123specimens, 6 %) and 

Lumbrineridae indet (84 specimens, 4 %). The indexes describing biodiversity and sensitivity 

(NQI1 and NQI2) give the station class I (Very Good) and II (Good). 

 

At station Basv, at 172 m depth, 8744 specimens from 111 species were found. The most 

numerous species here was the crustacean Verruca stroemi (7261 specimens, 83 %), followed 

by the mollusk Modiolula phaseolina (227 specimens, 2,6 %) and  the group Oligochaeta 

indet (210 specimens, 2,4 %). The large number of one species, gave a Shannon-Wiener 

diversity index of 1,57 and an evenness of 0,26, which placed the station in class IV (Bad). In 

this case the classification with regards to H’ is erroneous since the dominating species (a 

barnacle) is not associated with pollution. The indexes describing biodiversity and sensitivity 

(NQI1 and NQI2) give the station classes I (Very good) and II (Good).   

 

At station Knar N, at 134 m depth in the middle part of Byfjorden, 1059 specimens from 112 

species was found. This gave a Shannon-Wiener diversity index value of 4,9, and therefore 

the best class (Very Good), and an evenness of 0,87. There were most specimens of 

Aphelochaeta sp. (78 specimens, 7 %), Paraonis sp. (66 specimens, 6 %) was second most 

abundant and Spiophanes wigleyi (60 specimens, 6 %) were third. The indexes describing 

biodiversity and sensitivity (NQI1 and NQI2) give the station classes I (Very Good). 

 

At station Knar S, at 82 m depth, 2507indivuduals and 115 species were found. The Shannon-

Wiener diversity index of the station was 3,93 (class I, Very Good) and the evenness was 

0,58. Most individuals were of the species Modiolula phaseolina. (1202 specimens, 48 %), 

followed by Verruca stroemi. (109 specimens, 4 %) and Chaetozone sp (84 specimens, 3 %). 

The indexes describing biodiversity and sensitivity (NQI1 and NQI2) give the station classes I 

(Very Good). 
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Table 3.6.3: Overview of number of Species, number of specimens, evenness,sensitivity- and diversity index for 

Våg 8, Basv, Knar N and Knar S. 

    
Diversity 

   
Evenness 

 
Station Sample Species Specimens H' NQI1 NQI2 AMBI J H'-max 

Våg 8 1 42 464 2,91 0,67 0,53 2,94 0,54 5,39 

Våg 8 2 68 581 2,91 0,73 0,55 2,64 0,48 6,09 

Våg 8 3 20 134 2,80 0,64 0,54 2,74 0,65 4,32 

Våg 8 4 58 620 2,77 0,70 0,53 2,86 0,47 5,86 

Våg 8 5 59 389 3,77 0,75 0,64 2,40 0,64 5,88 

 
Sum 102 2188 3,19 

   
0,48 6,67 

 
Average 49 438 3,03 0,70 0,56 2,76 0,56 5,51 

Basv 1 68 1898 1,55 0,76 0,72 2,45 0,25 6,09 

Basv 2 38 1163 1,02 0,76 0,72 2,05 0,19 5,25 

Basv 3 72 2426 1,40 0,81 0,78 1,76 0,23 6,17 

Basv 4 71 2453 1,41 0,78 0,77 2,14 0,23 6,15 

Basv 5 69 804 2,45 0,81 0,79 1,99 0,40 6,11 

 
Sum 111 8744 1,55 

   
0,23 6,79 

 
Average 64 1749 1,57 0,86 0,61 0,34 0,26 5,95 

Knar S 1 75 383 4,24 0,87 0,78 0,99 0,68 6,23 

Knar S 2 52 250 4,19 0,83 0,77 1,37 0,73 5,70 

Knar S 3 64 324 4,33 0,85 0,78 1,10 0,72 6,00 

Knar S 4 74 648 3,79 0,86 0,74 0,91 0,61 6,21 

Knar S 5 73 902 3,09 0,88 0,72 0,44 0,50 6,19 

 
Sum 115 2507 3,98 

   
0,58 6,85 

 
Average 68 501 3,93 0,86 0,76 0,89 0,65 6,07 

Knar N 1 37 112 4,86 0,76 0,76 2,09 0,93 5,21 

Knar N 2 42 151 4,59 0,74 0,71 2,39 0,85 5,39 

Knar N 3 50 239 5,05 0,78 0,78 1,98 0,89 5,64 

Knar N 4 60 247 4,91 0,72 0,69 3,08 0,83 5,91 

Knar N 5 70 310 5,20 0,78 0,77 2,24 0,85 6,13 

 
Sum 112 1059 5,58 

   
0,82 6,81 

 
Average 52 212 4,92 0,76 0,74 2,37 0,87 5,66 

 

I – Very good II - Good III – Moderate IV – Poor V – Very poor 
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3.7 LITTORAL 

 

3.7.1 Littoral surveys 

In area 8 grid analyses were made at stations Knar NL (north of the Sotrabidge), Knar SL 

(south of the Sotrabridge), Basv L (Smikkevika) and Våg 8L (north in Onglavika) (Figure 

3.7.1). In addition semiquantitative analyses were performed at stations Knar NLS, Knar SLS, 

Basv LS and Våg 8S in close proximity to the grid analysis stations. All stations are new and 

examined in accordance with TA/1890. 

 

  Knar NL 

  Knar SLS 

  Knar NLS 

  Knar SL 

  Basv L 

  Våg 8 LS 

  Basv LS 

  Våg 8L 

Figure 3.7.1. Map scetch of area 8 with littoralsurvey sites indicated. Grid analysis stations (green square) and 

stations for semi quantitative analyses (green triangle). Map source: Olex. 

 

Figure 3.7.2 shows a good distribution of the different species of algae, along with many 

species of animals at all stations. Most species were found at station Våg 8L. The litoral zone 

at station Våg 8L was for the most part covered with ved Fucus vesiculosus and F. serratus, 

with some bluegreen algaea and a lot of barnacles. The dense vegetation is both substrate and 

provides cover for small mobile animals and smaller species of algae. Fewest species were 

found north and south of the Sotrabridge (Knar SL and Knar NL), due to strong currents and 

wave exposion. This is seen as a biologic community existing of blue mussels, barnacles and 
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fewer large brown algae. At station Knar NL there was also found Ulva lactuca. At station 

Basv L the litoral zone was covered with barnacles and blue mussels with some bluegreen 

algae and minor amounts of green, red and brown algae, which is typical for a station affected 

by strong currents. 

 

Figure 3.7.2: number of species divided into types of algae along with immobile and mobile animals registered 

at the stations surveyed. 

 

Figure 3.7.3: Total coverage, divided into red-, brown-, green algae, blue greenalgae and animals registered 

aspercentage of coverage from the grids in 2012. 

 

In the multivariate analyses the species present at a station and their distribution is compared. 

The Analyses shows that stations Basv L-12 and Knar SL-12 are the most similar due to 

diversity and the number of species present. Station Våg 8L-12 differs the most from the other 

stations. This is most likely due to the dense algae coverage. 

The semiquantitative surveys are presented in Appendix 9 and showed the same results as the 

grid analyses, with dense algae coverage at station Våg 8L, a fair amount of algae north and 
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south of the Sotrabridge, along with sea lettuce at the north side. At station Basv LS there was 

found lots of Fucus vesiculosus, Ulva intestinalis and Laminaria digitata, which indicates a 

local area with less current than that of the adjacent grid station.  
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Figure 3.7.4. Community analysis where the species composition at the surveyed stations are compared. 

Analysis based on Bray-Curtis index of 98 species. Algae and animals registered as  % coverage are 

angletransformed while animals registered in numbers are root transformed. 

 

 

 

3.8 MEASUREMENTS OF CURRENTS 

The current was occasionally strong at all stations. At Knar S the current was strong in the 

northern direction, at Basv the current pointed towards south east, while at Våg 8 the current 

went in a south western direction. Complementary data regarding the currents are available in 

appendix 13. 
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4. SUMMARY 
In 2011- 2012 sampling was conducted at 4 stations north and south of Lillesotra in Fjell: 

Våg 8, Basv, Knar N and Knar S, following TA-1890, version 3.  

 

Measurements of nutrients in the water column indicated similar conditions at all stations, 

with somewhat higher values of Nitrate/Nitrite during summer. 

 

None of the stations investigated had chlorophyll values indicating eutrophication, hence all 

were classified as I (Very Good) and II (Good).  

 

With the exception of Enterococcus in Basvik in January and coliform bacteria at Våg 8 in 

December, concentrations of bacteria were below the limit of water suitable for bathing and 

recreation.  

 

The content of oxygen in the bottom water were high and within  the class I (Very Good) and 

II (Good) at all stations measured.  

Metals and TBT were detected in the sediment of all stations apart from Våg 8. These valuaes 

are however not related to normal sewage and are most likely related to industry and marinas. 

The sediment at Knar N had high values of copper.  The sediment at Basv was Moderately 

Polluted (class III) with PCB, while the other stations were within class II (Good). Våg 8 

contained the least amount of PAH in the sediments (class II, Good), while the other stations 

were regarded as Moderatly Polluted, TK III. 

The conditions regarding normalized TOC were varying from Very Bad at Basv to Moderate 

at Våg 8  and good at Knar S. The loss of ignition values however, which is better suited in 

the area investigated, indicated a low content of organic material in the sediment at all 

stations. 

Analyses indicated a Very Good distribution of benthic fauna at Knar S and Knar N (class I), 

Good at Våg 8 (class II), while results range from very good (class I) to poor (class IV) at 

Basv. 

Quantitative and semi-quantitative analyses of the littoral was conducted west and north on 

Lillesotra. The station furthest north (Våg 8) was the most species rich and had the largest 

cover of animals and plants. A lot of algae give cover for other algae and animals at this 
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station. The least amount of species was found on north and south of Sotrabrua (bridge). This 

was expected due to a stronger current in the area. 

The strong currents in the area are most likely effective in diluting sewage emissions. 

Knar S and Knar N are quite similar to Station 61, further south in Vatlestraumen and it is 

expected that the recipient will tolerate a greater amount of discharge after primary treatment 

in the future. 
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prøvebehndling av marin bløtbunnsfauna (ISO/IEC 16665:2005) Standard Norge. 

http://www.vannportalen.no/
http://www.vannportalen.no/
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Norsk Standard NS-EN ISO 17000.  Samsvarvurdering. Terminologi og generelle prinsipper (ISO/IEC 

17000:2004) Standard Norge. 

Norsk Standard NS-EN ISO 17025.  Generelle krav til prøvings- og kalibreringslaboratoriers kompetanse 

(ISO/IEC 17025:2005) Standard Norge. 

Norsk Standard NS-EN ISO 19493:2007.  Vannundersøkelse. Veiledining for marinbiologisk undersøkelse av 

littoral og sublittoral hard bunn. (ISO 19493:2007) Standard Norge. 
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APPENDIX 2: ENVIRONMENTAL CHEMISTRY IN FUCUS VESICULOSUS 
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APPENDIX 3. CTD MEASUREMENTS 

St. Våg 8 (2012) 

Dyp (m) Sal. ‰ Temp (° C) O2 % O2 mg/l F (µg/l) Tetthet (σt) 

  apr jun sep okt apr jun sep okt apr jun sep okt apr jun sep okt apr jun sep okt apr jun sep okt 

1 31,4 29,9 30,0 28,7 8,5 12,5 13,4 9,7 93,5 101,5 85,0 161,2 8,0 8,1 6,7 13,8 1,3 0,4 2,3 4,3 24,4 22,5 22,4 22,1 

2 31,8 29,8 30,0 28,6 8,4 12,4 13,4 10,1 96,8 101,6 84,6 162,7 8,2 8,1 6,6 13,8 1,7 0,4 2,6 4,7 24,7 22,5 22,4 21,9 

5 33,1 29,9 30,0 29,1 8,2 12,4 13,4 10,2 97,2 102,6 84,9 163,0 8,2 8,2 6,7 13,7 1,5 0,9 2,5 4,0 25,7 22,6 22,5 22,3 

10 33,6 30,6 30,1 29,6 8,2 11,9 13,4 10,5 95,6 105,9 84,8 164,0 8,1 8,5 6,6 13,7 1,3 1,5 2,4 3,4 26,2 23,3 22,5 22,7 

15 33,7 31,4 30,1 31,0 8,2 11,4 13,4 11,3 92,8 109,5 83,7 161,5 7,8 8,8 6,6 13,1 1,3 1,7 2,6 1,1 26,3 23,9 22,6 23,6 

20 33,9 31,8 30,2 31,4 8,3 11,1 13,4 11,7 90,8 110,4 84,1 148,3 7,6 8,9 6,6 11,9 0,9 1,5 1,4 0,7 26,5 24,3 22,7 24,0 

50 34,4 34,3 33,6 33,0 8,2 8,7 9,5 12,1 83,0 92,2 77,0 144,6 7,0 7,8 6,4 11,4 0,4 0,3 0,1 0,1 27,0 26,8 26,2 25,2 

80 34,7 34,9 34,5 34,3 8,1 8,0 8,4 9,2 81,8 86,8 77,7 131,1 6,9 7,4 6,6 10,9 0,2 0,1 0,1 0,1 27,4 27,6 27,2 26,9 

90   34,9       8,0       87,4       7,5       0,1       27,6     

Våg 8 Våg 8 Våg 8 

19.06.2012 03.07.2012 10.07.2012 

Dyp Sal. Temp Ox % mg/l F (µg/l) Density Dyp Sal. Temp Ox % mg/l F (µg/l) Density Depth(u) Sal. Temp Ox % mg/l F (µg/l) Density 

1 25,2 12,7 88,4 7,3 0,3 18,9 1 31,1 12,4 94,3 8,3 1,6 23,5 1 24,8 16,0 109,7 8,3 1,3 17,9 

2 27,1 12,2 90,3 7,5 0,4 20,4 2 31,6 12,3 97,5 8,6 2,0 23,9 2 25,6 15,6 108,9 8,3 1,6 18,6 

5 30,1 11,6 108,4 8,9 0,5 22,9 5 32,0 12,1 102,0 9,0 2,1 24,3 5 29,8 13,7 103,9 8,0 1,6 22,2 

10 32,6 9,9 117,9 9,9 2,0 25,2 10 32,2 11,6 102,4 9,1 1,7 24,5 10 30,6 13,2 99,8 7,7 1,9 23,0 

15 33,3 9,2 115,2 9,8 1,7 25,9 15 32,2 11,6 102,6 9,1 1,8 24,6 15 30,8 13,1 99,8 7,7 1,6 23,2 

20 33,7 8,9 108,7 9,3 1,4 26,2 20 32,4 11,3 102,3 9,1 1,3 24,7 20 31,7 12,2 96,5 7,6 1,4 24,1 

 

Våg 8 Våg 8 
31.07.2012 11.09.2012 

Dyp Sal. Temp Ox % mg/l F (µg/l) Density Dyp Sal. Temp Ox % mg/l F (µg/l) Density 
1 25,9 14,8 370,4 29,0 1,0 19,0 1 27,8 13,3 111,6 8,8 2,4 20,8 
2 26,8 14,7 370,4 28,9 0,9 19,7 2 28,0 13,3 108,8 8,6 1,9 20,9 
5 29,0 14,3 370,4 28,8 1,6 21,5 5 29,3 13,4 106,8 8,3 2,2 21,9 

10 30,0 13,4 370,4 29,1 1,6 22,5 10 30,1 13,2 108,7 8,5 1,0 22,6 
15 30,3 13,2 335,0 26,4 1,9 22,8 15 30,2 13,2 107,5 8,4 0,6 22,7 
20 30,6 12,9 328,7 26,0 1,3 23,1 20 30,5 13,0 107,3 8,4 0,4 23,0 
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St. Basv (2012) 

Dyp (m) Sal. ‰ Temp (° C) O2 % O2 mg/l F (µg/l) Tetthet (σt) 

  apr jun sep okt apr jun sep okt apr jun sep okt apr jun sep okt apr jun sep okt apr jun sep okt 

1 29,7 30,0 29,9 28,8 8,5 12,3 13,3 10,1 104,8 101,1 69,9 188,2 8,9 8,1 5,5 15,9 0,9 0,4 2,7 3,8 23,0 22,6 22,4 22,1 

2 30,2 30,0 29,9 28,8 8,4 12,3 13,4 10,1 104,6 100,9 85,8 168,4 8,8 8,1 6,7 14,2 1,3 0,5 2,9 4,7 23,4 22,7 22,3 22,1 

5 33,2 30,2 29,9 29,2 8,1 12,1 13,4 10,3 99,5 101,6 85,2 166,2 8,3 8,2 6,7 13,9 1,5 0,9 2,9 4,3 25,8 22,8 22,4 22,4 

10 33,5 30,7 30,0 29,9 8,2 11,8 13,4 10,8 96,4 104,8 85,2 169,9 8,0 8,5 6,7 14,0 1,4 1,4 2,8 3,3 26,1 23,3 22,5 22,9 

15 34,0 31,5 30,1 30,4 8,3 11,1 13,4 11,1 92,4 106,1 85,0 170,7 7,6 8,6 6,7 14,0 0,7 1,0 2,7 2,2 26,5 24,1 22,6 23,3 

20 34,1 31,7 30,4 31,3 8,3 11,0 13,3 11,4 89,1 105,9 84,5 171,8 7,4 8,6 6,6 13,9 0,8 1,0 1,5 0,9 26,6 24,3 22,9 23,9 

50 34,4 34,3 33,7 33,2 8,2 8,7 9,3 11,7 84,6 92,9 76,0 185,2 7,0 7,9 6,4 14,7 0,4 0,3 0,1 0,1 27,0 26,8 26,3 25,5 

100 34,8 34,9 34,8 34,6 8,1 8,0 8,1 8,5 81,8 86,3 77,5 130,0 6,8 7,4 6,6 11,0 0,3 0,1 0,1 0,1 27,6 27,7 27,6 27,3 

125 34,9 34,9 34,9 34,8 8,1 8,0 8,0 8,3 82,9 88,3 77,9 127,1 6,8 7,6 6,7 10,8 0,2 0,1 0,1 0,1 27,8 27,8 27,8 27,6 

150   35,0       8,0       88,4       7,6       0,1       27,9     

 

19.06.2012 03.07.2012 10.07.2012 

Dyp Sal. Temp Ox % mg/l F (µg/l) Density Sdyp Sal. Temp Ox % mg/l F (µg/l) Density Dyp Sal. Temp Ox % mg/l F (µg/l) Density 

1 21,6 12,8 89,9 7,6 0,7 16,0 1 31,6 12,2 96,1 8,4 0,8 23,9 1 27,9 14,6 105,1 8,1 1,8 20,6 

2 27,7 12,0 91,7 7,6 0,7 20,9 2 31,7 12,1 98,3 8,6 1,0 24,0 2 28,4 14,4 104,7 8,1 1,8 21,0 

5 30,3 11,4 110,2 9,1 0,7 23,0 5 32,0 12,2 100,5 8,8 1,9 24,2 5 28,9 14,2 103,5 8,0 1,7 21,5 

10 32,9 9,6 115,0 9,7 1,9 25,4 10 32,2 11,8 102,4 9,0 1,5 24,5 10 30,5 13,2 100,8 7,9 1,7 22,9 

15 33,6 9,0 111,9 9,5 1,7 26,1 15 32,3 11,6 100,3 8,9 1,6 24,7 15 31,4 12,4 97,0 7,7 1,2 23,8 

20 33,9 8,7 104,1 8,9 1,2 26,4 20 32,4 11,3 101,3 9,0 1,5 24,8 20 31,9 12,0 94,8 7,5 1,0 24,3 

 

31.07.2012 11.09.2012 
Dyp Sal. Temp Ox % mg/l F (µg/l) Density Depth(u) Sal. Temp Ox % mg/l F (µg/l) Density 

1 26,1 14,6 358,2 28,3 1,4 19,2 1 28,2 13,5 114,0 9,0 2,0 21,0 
2 27,4 14,4 192,2 15,1 1,5 20,3 2 29,0 13,6 113,0 8,8 1,5 21,6 
5 29,3 13,9 188,3 14,8 2,0 21,9 5 29,7 13,6 111,4 8,6 1,4 22,2 

10 29,8 13,5 182,4 14,4 2,7 22,3 10 29,9 13,4 110,7 8,6 0,9 22,4 
15 30,3 13,1 176,2 14,0 1,9 22,8 15 30,2 13,2 109,7 8,6 0,8 22,7 
20 30,8 12,5 174,8 14,0 1,0 23,3 20 30,4 13,1 108,4 8,5 0,6 22,9 
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St. Knar S (2012) 

Dyp (m) Sal. ‰ Temp (° C) O2 % O2 mg/l F (µg/l) Tetthet (σt) 

  apr jun sep okt apr jun sep okt apr jun sep okt apr jun sep okt apr jun sep okt apr jun sep okt 

1 29,4 28,5 30,0 29,5 8,7 12,3 13,7 10,8 97,2 99,7 95,7 94,9 8,4 8,0 7,4 8,0 1,3 0,7 1,8 2,6 22,8 21,5 22,4 22,5 

2 30,7 29,7 30,2 29,6 8,5 12,0 13,7 10,8 99,6 98,8 95,4 94,6 8,6 8,0 7,4 8,0 1,7 0,7 1,6 2,5 23,8 22,5 22,5 22,6 

5 32,6 30,4 30,2 29,6 8,2 11,8 13,7 10,9 104,2 100,7 95,5 94,0 8,9 8,1 7,4 7,9 1,7 1,0 1,4 2,7 25,4 23,1 22,6 22,6 

10 32,8 31,3 30,3 30,5 8,1 11,5 13,5 11,2 104,2 102,6 95,4 93,2 8,9 8,3 7,4 7,7 1,1 1,0 1,3 1,8 25,6 23,9 22,7 23,3 

15 33,4 31,6 30,5 31,0 8,1 11,4 13,5 11,2 102,8 104,3 94,8 90,4 8,8 8,4 7,4 7,5 1,3 1,0 1,1 1,4 26,1 24,2 22,9 23,7 

20 33,7 32,3 30,7 31,1 8,1 10,8 13,0 11,3 99,3 104,7 93,6 88,9 8,5 8,5 7,3 7,3 1,4 0,9 1,1 1,2 26,3 24,8 23,1 23,8 

50 34,6 34,5 33,7 32,7 8,2 8,5 9,3 11,0 86,5 89,4 86,1 81,3 7,3 7,6 7,2 6,7 0,3 0,2 0,2 0,3 27,2 27,0 26,3 25,2 

60 34,8 34,9 34,4 33,0 8,2 8,1 8,5 10,9 85,9 83,6 86,2 80,0 7,3 7,1 7,3 6,6 0,2 0,1 0,1 0,2 27,3 27,4 27,0 25,5 

70 
 

34,9 34,7 33,5 
 

8,0 8,2 10,4 
 

83,2 86,5 78,9 
 

7,1 7,4 6,5 
 

0,2 0,1 0,1 
 

27,5 27,4 26,0 

80       34,3       9,0       74,4       6,3       0,1       26,9 

 

19.06.2012 03.07.2012 10.07.2012 

Dyp Sal. Temp Ox % mg/l F (µg/l) Density Dyp Sal. Temp Ox % mg/l F (µg/l) Density Dyp Sal. Temp Ox % mg/l F (µg/l) Density 

1 27,8 11,2 95,4 8,1 0,9 21,1 1 32,0 12,5 87,6 7,6 0,9 24,1 1 30,4 14,4 97,2 7,5 1,2 22,5 

2 29,3 10,7 107,8 9,2 1,7 22,4 2 32,1 12,4 96,1 8,4 1,0 24,2 2 30,5 14,3 100,0 7,7 1,1 22,7 

5 31,8 10,0 109,3 9,3 2,1 24,5 5 32,2 12,2 100,0 8,7 0,9 24,4 5 30,8 14,2 103,2 8,0 1,2 22,9 

10 32,5 9,4 109,9 9,5 1,7 25,1 10 32,2 12,2 100,5 8,8 1,0 24,4 10 30,9 13,8 103,6 8,0 1,3 23,1 

15 33,1 9,0 107,9 9,3 1,3 25,7 15 32,2 12,2 101,4 8,9 0,9 24,5 15 31,2 13,3 103,4 8,1 1,4 23,5 

20 33,5 8,9 106,4 9,2 1,2 26,0 20 32,3 12,1 101,6 8,9 0,9 24,5 20 31,4 12,7 100,0 7,9 1,2 23,8 

 

31.07.2012 11.09.2012 
Dyp Sal. Temp Ox % mg/l F (µg/l) Density Dyp Sal. Temp Ox % mg/l F (µg/l) Density 

1 26,4 14,2 100,5 8,1 1,3 19,5 1 28,8 13,5 109,2 8,6 1,8 21,5 
2 28,1 14,1 100,1 8,0 1,4 20,9 2 28,8 13,5 109,5 8,6 2,1 21,5 
5 29,5 14,1 97,5 7,7 1,0 22,0 5 29,2 13,6 109,1 8,5 1,6 21,8 

10 30,0 13,8 95,9 7,6 1,0 22,4 10 29,5 13,6 109,1 8,5 1,3 22,1 
15 30,2 13,7 95,1 7,5 1,0 22,6 15 29,9 13,5 108,2 8,5 1,0 22,4 
20 30,8 12,8 92,6 7,5 0,9 23,3 
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St. Knar N (2012) 

Dyp (m) Sal. ‰ Temp (° C) O2 % O2 mg/l F (µg/l) Tetthet (σt) 

  apr jun sep okt apr jun sep okt apr jun sep okt apr jun sep okt apr jun sep okt apr jun sep okt 

1 28,5 28,4 27,5 26,3 8,7 12,2 13,4 9,7 83,3 100,1 95,6 172,9 7,3 8,1 7,6 14,9 1,1 0,5 2,2 4,5 22,1 21,5 20,6 20,2 

2 30,3 29,5 28,0 26,7 8,4 12,1 13,4 9,8 89,1 99,9 96,9 173,8 7,8 8,0 7,7 15,0 1,5 0,6 2,0 4,8 23,5 22,3 20,9 20,5 

5 31,9 30,3 29,3 28,3 8,2 11,8 13,4 10,2 94,6 99,6 97,1 174,2 8,2 8,0 7,6 14,7 1,6 0,9 1,6 4,6 24,8 23,0 21,9 21,7 

10 33,7 30,9 29,6 29,4 8,2 11,6 13,4 10,7 94,6 102,7 96,3 173,4 8,1 8,3 7,5 14,4 1,1 1,2 1,6 2,4 26,2 23,5 22,2 22,5 

15 34,2 31,0 30,2 30,5 8,2 11,6 13,6 11,1 90,5 105,4 95,1 170,0 7,7 8,5 7,4 13,9 0,7 1,2 1,5 1,6 26,7 23,6 22,6 23,4 

20 34,3 31,9 30,7 31,5 8,2 11,2 13,1 11,4 88,6 106,6 93,8 164,7 7,6 8,6 7,4 13,3 0,5 0,9 1,3 0,8 26,8 24,4 23,1 24,1 

50 34,7 34,8 34,2 33,1 8,2 8,2 8,7 11,2 81,9 86,0 87,1 150,8 7,0 7,3 7,4 12,1 0,3 0,1 0,1 0,1 27,2 27,3 26,8 25,5 

100 34,9 35,0 34,8 34,7 8,1 8,0 8,1 8,4 81,6 89,1 88,6 129,0 7,0 7,6 7,6 10,9 0,2 0,1 0,1 0,1 27,6 27,7 27,5 27,4 

125 34,9 35,0 34,8 34,8 8,1 8,0 8,1 8,2 82,6 89,6 88,8 126,7 7,0 7,6 7,6 10,7 0,2 0,1 0,1 0,1 27,8 27,8 27,7 27,7 

 

19.06.2012 03.07.2012 10.07.2012 

Dyp Sal. Temp Ox % mg/l F (µg/l) Density Dyp Sal. Temp Ox % mg/l F (µg/l) Density Dyp Sal. Temp Ox % mg/l F (µg/l) Density 

1 20,8 12,3 92,1 7,9 1,0 15,6 1 29,0 12,8 89,8 7,9 1,0 21,8 1 25,9 14,9 98,8 7,6 1,4 19,0 

2 27,9 11,2 103,6 8,7 0,9 21,2 2 31,0 12,5 99,9 8,7 0,9 23,4 2 28,6 14,2 100,6 7,8 1,7 21,2 

5 31,2 10,7 110,6 9,2 1,1 23,9 5 31,7 12,1 99,7 8,8 1,1 24,0 5 29,7 14,4 104,0 7,9 1,5 22,1 

10 32,1 10,0 116,5 9,8 2,5 24,7 10 32,0 12,1 99,6 8,7 1,2 24,3 10 30,9 14,0 104,3 8,0 1,4 23,0 

15 33,0 9,2 113,7 9,7 1,6 25,6 15 32,1 12,2 100,2 8,8 1,0 24,4 15 31,3 13,0 101,7 7,9 1,2 23,6 

20 34,0 8,6 103,5 8,9 0,9 26,5 20 32,4 11,8 99,8 8,8 1,1 24,7 20 31,8 12,3 98,5 7,8 0,9 24,1 

 

31.07.2012 11.09.2012 
Dyp Sal. Temp Ox % mg/l F (µg/l) Density Dyp Sal. Temp Ox % mg/l F (µg/l) Density 

1 25,1 14,4 197,9 15,8 1,8 18,5 1 29,2 14,0 111,1 8,6 2,0 21,7 
2 26,7 14,1 205,8 16,3 1,6 19,7 2 29,2 14,0 108,0 8,4 1,9 21,7 
5 27,7 14,0 197,0 15,6 1,6 20,6 5 29,5 13,9 109,5 8,5 1,8 22,0 

10 29,8 13,4 159,5 12,6 1,5 22,4 10 29,6 13,7 110,8 8,6 1,6 22,1 
15 30,9 12,5 142,2 11,4 1,1 23,4 15 30,1 13,3 108,7 8,5 0,9 22,6 
20 31,1 12,4 134,7 10,8 0,8 23,6 
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St. Våg 8 (2011-2012)                                             

Dyp (m) Sal. ‰       Temp (° C)       O2 %       O2 mg/l       Tetthet (σt)       

  sep. okt. nov. des. jan. sep. okt. nov. des. jan. sep. okt. nov. des. jan. sep. okt. nov. des. jan. sep. okt. nov. des. jan. 

1 36,4 28,5 32,3 12,5 32,3 14,5 10,7 10,5 6,8 7,8 92,7 84,6 88,6 76,8 104,5 7,7 7,2 7,1 6,6 9,1 21,9 21,8 24,8 9,8 25,2 

2 36,5 28,5 32,3 27,2 32,4 14,5 10,8 10,5 6,9 7,9 92,7 86,5 90,6 85,6 104,8 7,7 7,3 7,3 6,7 9,1 21,9 21,8 24,8 21,3 25,3 

5 36,6 30,0 32,4 29,1 32,5 14,4 11,2 10,5 7,3 8,0 92,8 84,5 91,8 85,6 102,7 7,7 7,0 7,4 6,5 8,9 22,1 22,9 24,8 22,7 25,3 

10 36,7 31,6 32,4 30,6 32,8 14,4 11,6 10,5 8,2 8,3 92,6 82,0 91,7 85,1 104,4 7,7 6,7 7,4 6,3 8,9 22,2 24,0 24,9 23,9 25,6 

15 36,7 32,5 32,4 31,4 33,0 14,4 11,8 10,6 8,6 8,4 93,4 81,1 91,4 84,6 104,5 7,7 6,5 7,4 6,2 8,9 22,3 24,7 24,9 24,4 25,7 

20 36,8 32,9 32,5 32,5 33,3 14,2 12,0 10,6 9,2 8,6 92,9 80,5 91,4 84,8 104,5 7,7 6,4 7,3 6,1 8,8 22,4 25,1 25,0 25,2 25,9 

50 35,9 33,4 33,4 33,7 34,0 9,9 12,0 11,2 9,3 8,4 84,2 80,9 91,6 88,2 107,2 7,5 6,5 7,2 6,3 9,1 25,5 25,4 25,7 26,3 26,7 

70 35,7   34,1   34,4 9,0   10,0   8,7 80,3   85,2   103,7 7,3   6,9   8,7 26,2   26,6   27,0 

                          
St. Basv (2011-2012))                                               

Dyp (m) Sal. ‰       Temp (° C)       O2 %       O2 mg/l       Tetthet (σt)       

  sep. okt. nov. des. jan. sep. okt. nov. des. jan. sep. okt. nov. des. jan. sep. okt. nov. des. jan. sep. okt. nov. des. jan. 

1 34,4 28,3 32,3 24,9 31,6 14,5 11,0 10,4 6,2 7,7 99,5 87,7 92,8 85,1 101,4 8,4 7,4 7,6 8,1 8,8 20,4 21,6 24,8 19,6 24,6 

2 34,7 29,9 32,3 27,1 32,1 14,5 11,3 10,4 6,9 7,9 99,4 86,1 95,2 85,9 102,8 8,4 7,1 7,8 7,9 8,9 20,6 22,7 24,8 21,2 25,0 

5 36,4 31,3 32,5 28,8 32,4 14,4 11,5 10,6 7,4 8,2 98,3 83,8 94,2 85,6 103,8 8,2 6,8 7,7 7,7 8,9 21,9 23,8 24,9 22,5 25,2 

10 36,7 32,9 32,5 30,9 33,1 14,3 11,8 10,6 8,2 8,8 93,7 81,9 92,1 85,0 103,6 7,8 6,6 7,5 7,4 8,7 22,2 25,0 25,0 24,1 25,7 

15 36,7 33,1 32,6 32,0 33,7 14,3 11,9 10,6 9,2 9,3 94,1 81,1 91,7 84,9 101,8 7,8 6,5 7,5 7,2 8,4 22,3 25,2 25,0 24,8 26,1 

20 36,8 33,1 32,6 33,0 33,8 14,2 11,9 10,6 9,4 8,8 94,3 79,8 90,0 83,6 101,7 7,9 6,4 7,3 7,0 8,5 22,5 25,2 25,1 25,6 26,3 

50 36,1 34,0 33,6 33,7 34,1 10,6 11,4 10,7 9,3 8,5 86,8 79,3 90,6 86,8 105,3 7,7 6,4 7,3 7,3 8,9 25,0 26,1 26,0 26,3 26,7 

100 35,6 34,7 34,5 34,6 34,6 7,8 8,1 8,6 9,2 8,9 77,0 67,5 78,4 78,8 99,1 7,2 5,8 6,6 6,6 8,2 27,3 27,5 27,3 27,2 27,3 

125     34,8 34,8 34,8     8,1 8,4 8,5     77,8 72,5 87,9     6,6 6,2 7,4     27,6 27,7 27,7 

                          
St. Knar (2011-2012)                                               

Dyp (m) Sal. ‰       Temp (° C)       O2 %       O2 mg/l       Tetthet (σt)       

  sep. okt. nov. des. jan. sep. okt. nov. des. jan. sep. okt. nov. des. jan. sep. okt. nov. des. jan. sep. okt. nov. des. jan. 

1 34,6 19,6 32,2 19,4 31,8 14,5 9,3 10,4 4,7 7,5 97,4 91,0 95,7 85,5 103,6 8,2 8,4 7,9 8,8 9,1 20,6 15,0 24,7 15,4 24,8 

2 35,0 19,7 32,2 21,7 32,0 14,5 9,3 10,4 5,5 7,6 97,5 87,4 88,8 86,2 103,6 8,2 8,0 7,3 8,5 9,1 20,8 15,1 24,7 17,1 25,0 

5 35,9 27,9 32,3 27,8 32,3 14,6 10,8 10,4 7,5 8,0 98,3 87,3 87,0 87,5 104,5 8,2 7,4 7,1 7,9 9,1 21,4 21,4 24,8 21,7 25,2 

10 36,3 29,8 32,4 31,5 32,6 14,7 11,4 10,5 8,7 8,3 97,2 82,5 88,9 86,7 103,8 8,1 6,8 7,3 7,5 9,0 21,6 22,7 24,9 24,5 25,4 

15 36,6 31,1 32,8 31,8 32,9 14,6 11,5 10,7 8,9 8,5 97,1 81,8 88,0 85,7 103,1 8,1 6,7 7,1 7,3 8,8 21,9 23,7 25,1 24,7 25,6 

20 36,6 32,4 32,9 32,5 33,3 14,5 11,6 10,8 9,1 8,9 97,0 80,2 88,5 85,3 102,7 8,1 6,5 7,2 7,2 8,7 22,0 24,7 25,3 25,3 25,9 

50 35,8 33,8 33,6 33,7 34,0 9,7 11,3 10,7 9,4 8,5 83,3 78,2 86,0 84,5 106,5 7,6 6,3 6,9 7,1 9,1 25,6 26,0 25,9 26,2 26,7 

100   34,4 34,6 34,5   9,0 9,2 8,9   81,8 80,4 103,6   6,8 6,7 8,7   27,1 27,2 27,2 

150       34,8 34,7       8,5 8,8       71,6 93,5       6,1 7,8       27,6 27,5 
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APPENDIX 4: SALTS  

Våg 8 (2012) 
          Dyp (m) NO3 (µg/l) 

  23.04 05.06 19.06 26.06 03.07 10.07 31.07 07.09 11.09 25.10 

0 16 <1 <1 <1 12 8,8 <1 29 30 19 

2 12 <1 <1 2,7 12 6,5 <1 27 28 22 

5 80 <1 <1 2,6 8,4 19 <1 27 28 21 

10 110 1,8 16 3,3 11 27 2,2 27 34 22 

20 120 8 73 12 15 46 <1 34 39 50 

30 140 
  

23 
   

48 
 

42 

50 150 
  

150 
   

170 
 

47 

75 150 
  

170 
   

210 
 

130 

90       25       26   27 

 

Dyp (m) PO43- (µg/l) 

  23.04 05.06 19.06 26.06 03.07 10.07 31.07 07.09 11.09 25.10 

0 1,2 1,6 1,2 <1 3,2 <1 2,3 4,2 4,4 2,4 

2 2 1,7 1,7 1,6 4,3 2 1,2 4,3 3,9 2,6 

5 11 2 <1 1,4 2,9 3,2 1,4 4,2 4,9 2,4 

10 15 2,6 2,6 1,3 2,9 4,5 1,5 5,1 5,7 2 

20 17 3,3 11 2,9 3,7 7,4 1,1 4,8 8,8 9,1 

30 21 
  

4,8 
   

6,7 
 

7,7 

50 22 
  

22 
   

19 
 

7,6 

75 22 
  

25 
   

24 
 

20 

90       25       26   27 

 

Dyp (m) TOT-P (µg/l) 

  23.04 05.06 19.06 26.06 03.07 10.07 31.07 07.09 11.09 25.10 

0 8 3,6 5,9 6,8 12 12 12 9,8 9,5 7,6 

2 9,1 7,3 27 7,8 17 12 11 10 9,2 8,5 

5 19 5,7 6,2 8,4 11 12 11 10 9,9 8 

10 22 5,5 8,7 9,8 10 12 23 10 8,9 8 

20 21 5,8 17 7,5 13 15 11 9,7 12 12 

30 24 
  

9 
   

11 
 

10 

50 25 
  

26 
   

23 
 

11 

75 24 
  

29 
   

28 
 

25 

90       29       27   39 
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Dyp (m) TOT-N (µg/l) 

  23.04 05.06 19.06 26.06 03.07 10.07 31.07 07.09 11.09 25.10 

0 190 130 130 120 180 200 150 220 250 130 

2 230 94 150 150 170 180 130 190 260 160 

5 280 130 160 140 160 170 140 170 300 150 

10 230 110 130 170 160 180 170 190 220 150 

20 260 110 210 150 160 180 180 160 280 160 

30 380 
  

150 
   

160 
 

130 

50 290 
  

240 
   

240 
 

150 

75 280 
  

300 
   

280 
 

170 

90       290       330   260 

 

Dyp (m) NH4-N (µg/l) 

  23.04 19.06 26.06 03.07 10.07 31.07 07.09 11.09 25.10 

0 3,4 <3 3,4 3,2 <3 3,5 8,6 12 4,8 

2 <3 <3 4,4 3,2 <3 3,6 5,1 11 5,4 

5 <3 <3 5 3,8 <3 3,8 5,2 11 3,1 

10 <3 <3 4,6 6,9 3,5 5,4 5,3 15 4,6 

20 3,4 17 5,1 4,3 5,2 4,1 7 29 21 

30 9,9 
 

7,4 
   

11 
 

12 

50 3,9 
 

4,3 
   

<3 
 

5,1 

75 <3 
 

4,2 
   

<3 
 

<3 

90     4,2       <3   <3 

 

Basv2012 
          Dyp (m) NO3 (µg/l) 

  23.04 05.06 19.06 26.06 03.07 10.07 31.07 07.09 11.09 25.10 

0 31 <1 <1 <1 20 8,2 <1 26 23 21 

2 68 <1 <1 3,1 18 8,1 2,6 23 24 23 

5 84 5,3 <1 2,7 15 14 <1 23 23 25 

10 100 34 36 2,6 22 31 1,5 25 27 39 

20 140 140 120 3,8 19 43 23 36 33 53 

30 140 
  

44 
   

63 
 

45 

50 140 
  

140 
   

160 
 

39 

75 150 
  

170 
   

220 
 

110 

100 160     170       240   170 
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Dyp (m) PO43- (µg/l) 

  23.04 05.06 19.06 26.06 03.07 10.07 31.07 07.09 11.09 25.10 

0 3,6 1,5 <1 1,5 3,9 1 <1 2,9 3 2,6 

2 8,7 2,1 1 1,1 3,7 4,7 <1 3,3 3,3 2,8 

5 11 3 1,1 1,2 4 2,3 1,1 3 4,1 3,8 

10 13 4,5 5,5 2,1 4,9 5 2,5 3,4 4,5 4,6 

20 19 17 15 1,9 3,9 7,3 4,6 5,1 6 7,5 

30 20 
  

7,7 
   

7 
 

7,4 

50 20 
  

22 
   

19 
 

7,1 

75 22 
  

28 
   

25 
 

17 

100 22     27       27   27 

 

Dyp (m) TOT-P (µg/l) 

  23.04 05.06 19.06 26.06 03.07 10.07 31.07 07.09 11.09 25.10 

0 10 4,3 4,7 7,8 16 11 10 10 6,8 18 

2 15 4,3 5,7 7,8 14 14 10 10 6,4 17 

5 16 9,6 6,8 7,8 15 13 9,1 9,9 7 31 

10 17 9,2 14 11 15 13 28 10 6,9 19 

20 20 20 20 9 12 14 12 10 9,4 19 

30 21 
  

14 
   

11 
 

18 

50 24 
  

25 
   

22 
 

17 

75 25 
  

29 
   

29 
 

28 

100 25     29       31   38 

 

Dyp (m) TOT-N (µg/l) 

  23.04 05.06 19.06 26.06 03.07 10.07 31.07 07.09 11.09 25.10 

0 210 96 170 190 170 210 150 160 230 150 

2 260 93 140 120 160 170 170 190 260 150 

5 290 140 120 150 150 200 180 190 250 180 

10 310 140 160 160 170 180 160 180 210 150 

20 260 240 240 160 160 190 130 170 250 170 

30 270 
  

170 
   

200 
 

130 

50 300 
  

230 
   

280 
 

130 

75 320 
  

270 
   

300 
 

220 

100 300     290       290   260 
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Dyp (m) NH4-N (µg/l) 

  23.04 19.06 26.06 03.07 10.07 31.07 07.09 11.09 25.10 

0 <3 <3 4,7 3,3 <3 <3 <3 12 3,9 

2 3,1 <3 3,5 <3 <3 <3 <3 9,3 4,3 

5 3,3 <3 4 3,3 <3 3,1 <3 11 4,3 

10 3,1 3,2 4,1 4,8 4,2 4,5 3,8 12 4,6 

20 <3 4,7 4,9 5 5,3 8,9 7,6 15 6,1 

30 <3 
 

5,4 
   

6,9 
 

12 

50 4,2 
 

7,6 
   

3 
 

13 

75 9,5 
 

4,9 
   

<3 
 

4 

100 3,4   4,7       <3   <3 

 

Knar N 2012 
          Dyp (m) NO3 (µg/l) 

  23.04 05.06 19.06 26.06 03.07 10.07 31.07 07.09 11.09 25.10 

0 7,2 2,4 <1 2,1 14 6,1 3,3 22 14 13 

2 36 23 12 10 20 10 9,2 29 15 17 

5 47 25 14 12 25 8,1 10 31 20 20 

10 84 91 18 8 27 12 20 32 21 39 

20 140 120 130 35 31 31 48 46 31 53 

30 150 
  

110 
   

86 
 

52 

50 160 
  

160 
   

160 
 

66 

75 160 
  

180 
   

170 
 

90 

100 160     160       180   180 

 

Dyp (m) PO43- (µg/l) 

  23.04 05.06 19.06 26.06 03.07 10.07 31.07 07.09 11.09 25.10 

0 1,2 1,6 1,1 1,4 2,5 <1 1,3 2,7 2,5 1,4 

2 4,2 3,9 3,5 2,8 3,5 1,6 1,9 4 2,7 1,6 

5 5,9 4,3 2,4 3,4 5 1,5 2,5 4,6 3,4 1,9 

10 11 11 3,5 2,9 4,9 2,2 3,6 4,4 3,4 4,6 

20 20 14 16 6,4 5,9 5,1 7,9 6,5 5,1 7,9 

30 21 
  

17 
   

13 
 

7,9 

50 22 
  

26 
   

23 
 

11 

75 23 
  

30 
   

25 
 

14 

100 22     25       27   28 
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Dyp (m) TOT-P (µg/l) 

  23.04 05.06 19.06 26.06 03.07 10.07 31.07 07.09 11.09 25.10 

0 <2 5 6,2 7,2 12 10 10 7,9 5,5 15 

2 14 8,4 41 8,1 10 11 11 9,7 5,6 16 

5 11 8,5 9,9 13 14 10 11 8,5 6,1 16 

10 13 14 11 9,1 12 11 13 8,1 5,9 17 

20 23 19 24 11 13 15 15 9,8 7,4 19 

30 43 
  

20 
   

15 
 

19 

50 24 
  

28 
   

24 
 

21 

75 23 
  

30 
   

25 
 

25 

100 22     28       28   39 

 

Dyp (m) TOT-N (µg/l) 

  23.04 05.06 19.06 26.06 03.07 10.07 31.07 07.09 11.09 25.10 

0 210 120 200 110 160 190 150 160 210 160 

2 260 130 190 150 150 180 160 220 240 140 

5 250 140 190 160 150 190 140 160 230 140 

10 210 170 160 170 170 180 150 180 200 140 

20 270 180 270 140 190 180 150 180 260 140 

30 280 
  

220 
   

190 
 

140 

50 270 
  

260 
   

270 
 

160 

75 330 
  

340 
   

290 
 

180 

100 290     250       290   270 

 

Dyp (m) NH4-N (µg/l) 

  23.04 19.06 26.06 03.07 10.07 31.07 07.09 11.09 25.10 

0 <3 <3 3,9 <3 <3 3,6 4,7 7,3 3,9 

2 <3 <3 4 3,6 <3 7,8 5,6 7,4 3,3 

5 3 <3 4,6 3,6 <3 4,3 5,4 9,5 3 

10 <3 <3 4,2 3,4 <3 4,9 4,5 8,9 4,2 

20 <3 3 4,6 4,2 4,6 6,4 4,8 12 6,4 

30 <3 
 

5,5 
   

5,4 
 

7 

50 <3 
 

3,7 
   

<3 
 

5,1 

75 <3 
 

4,7 
   

<3 
 

3,2 

100 3,1   3,9       <3   <3 
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Knar S 2012 
          Dyp (m) NO3 (µg/l) 

  23.04 05.06 19.06 26.06 03.07 10.07 31.07 07.09 11.09 25.10 

0 8 2,3 1,4 2,8 21 6,8 4,2 25 12 34 

2 13 32 32 9,8 22 6,9 11 26 14 34 

5 42 86 62 21 25 7,5 11 27 20 33 

10 49 120 84 30 25 9,5 19 31 23 43 

20 92 150 110 37 32 24 37 61 35 53 

30 120 
  

75 
   

60 
 

67 

50 130 
  

160 
   

140 
 

80 

75 160     170       180   150 

 

Dyp (m) PO43- (µg/l) 

  23.04 05.06 19.06 26.06 03.07 10.07 31.07 07.09 11.09 25.10 

0 1,7 1 <1 2,1 3,3 2,1 2,1 3,3 1,9 5,3 

2 2,4 1,4 4 3,7 3,8 2,2 2,9 3,8 3,6 4,7 

5 6,9 11 7,1 4 4,5 2,5 2,5 3,9 3,2 4,6 

10 7,5 15 11 5,9 4,2 2,7 3,2 4,1 4,1 5,8 

20 13 18 13 7,1 5,8 5,3 6 8,5 6,3 7,6 

30 17 
  

12 
   

8,5 
 

10 

50 19 
  

25 
   

20 
 

13 

75 23     26       27   26 

 

Dyp (m) TOT-N (µg/l) 

  23.04 05.06 19.06 26.06 03.07 10.07 31.07 07.09 11.09 25.10 

0 160 93 190 130 140 150 150 200 220 170 

2 140 110 170 200 170 180 190 150 390 150 

5 270 340 200 190 180 170 160 170 230 170 

10 160 170 190 160 160 200 190 200 300 140 

20 290 250 250 170 250 180 180 300 240 150 

30 280 
  

180 
   

240 
 

170 

50 320 
  

250 
   

400 
 

180 

75 280     260       390   220 
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Dyp (m) NH4-N (µg/l) 

  23.04 19.06 26.06 03.07 10.07 31.07 07.09 11.09 25.10 

0 * <3 4 3,9 <3 5,1 3,6 7,4 4,4 

2 * <3 4,8 4,1 3,9 4,1 3,7 8,1 5,3 

5 * 3 4,9 3,3 3 4,3 3,6 8,9 4,6 

10 * 3,4 4,7 3,8 3,7 3,8 4,8 9,4 5,2 

20 * 3 9,4 4,2 4,9 4,6 5,9 12 5,2 

30 * 
 

5,9 
   

5,5 
 

5,2 

50 * 
 

4,7 
   

4 
 

4,9 

75 *   5,3       <3   <3 
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St. Våg 8, Vågen (2011)                 

Dyp (m) NO3 (µg/l)     PO43- (µg/l)     TOT-P (µg/l)     TOT-N (µg/l)       NH4-N (µg/l) 

  sep.11 okt.11 nov. 11 des. 11 sep.11 okt.11 

nov. 

11 des. 11 sep.11 okt.11 

nov. 

11 des. 11 sep.11 okt.11 

nov. 

11 des. 11 okt.11 

nov. 

11 des. 11 

0 24 66 77 150 4,9 9,8 11 13 12 16 14 14 270 150 290 190 21 37 21 

2 24 64 73 140 3,1 8,2 11 12 6,7 14 14 13 200 170 240 190 21 15 9,9 

5 24 64 76 130 3,2 9,8 10 13 3,6 14 22 13 170 180 280 180 21 13 9 

10 25 66 73 130 3,8 9,6 12 12 13 14 13 14 160 150 260 150 21 16 11 

20 29 59 73 120 3,9 11 12 11 12 15 13 14 180 140 250 220 33 17 15 

30 28 55   4,6 10   11 14   190 160    34   

50 120    18    24    240         

75 150       22       27       190             

                    
St. Basv, 2011                  

Dyp (m) NO3 (µg/l)     PO43- (µg/l)     TOT-P (µg/l)     TOT-N (µg/l)       NH4-N (µg/l) 

  sep.11 okt.11 nov. 11 des. 11 sep.11 okt.11 

nov. 

11 des. 11 sep.11 okt.11 

nov. 

11 des. 11 sep.11 okt.11 

nov. 

11 des. 11 okt.11 

nov. 

11 des. 11 

0 21 76 77 170 3,8 5,4 12 10 11 11 15 10 240 190 280 190 20 10 12 

2 21 72 76 140 1,8 7 10 11 8,4 13 14 13 170 170 230 190 19 18 12 

5 21 70 78 130 1,9 8,1 11 11 6,6 13 14 15 140 160 260 180 14 14 16 

10 25 66 77 130 3,2 9,2 11 11 4,8 14 15 15 140 140 240 180 11 11 10 

20 26 60 76 120 3,8 9 11 15 5,5 13 15 16 140 170 230 260 24 12 11 

30 27 57   5,6 9,4   12 13   140 150   17   

50 73 60   12 9,5   19 14   220 150   16   

75 150 100   23 18   29 22   250 190   16   

100 180 160     30 29     35 33     290 230     16     

                    
St. Knar, 2011                  

Dyp (m) NO3 (µg/l)     PO43- (µg/l)     TOT-P (µg/l)     TOT-N (µg/l)       NH4-N (µg/l) 

  sep.11 okt.11 nov. 11 des. 11 sep.11 okt.11 

nov. 

11 des. 11 sep.11 okt.11 

nov. 

11 des. 11 sep.11 okt.11 

nov. 

11 des. 11 okt.11 

nov. 

11 des. 11 

0 22 75 81 180 3 5,5 10 7,5 15 10 17 9,1 270 210 290 230 26 21 13 

2 20 71 77 150 1,4 7 9,8 9,3 <2 12 14 11 200 150 250 230 21 12 13 

5 22 70 76 140 2,1 8 9,7 9,1 13 13 14 12 200 180 240 180 18 15 17 

10 20 66 76 120 2,3 8,2 9,7 11 13 13 13 14 190 170 230 170 18 13 9,8 

20 21 65 76 120 2,7 9,5 10 11 12 14 12 15 190 140 240 200 18 11 9,1 

30 35 61   5,1 9,4   12 14   170 150   15   

50 92 65     15 11     24 15     240 150     14     
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APPENDIX 5: SPECIES LIST (BENTHOS) 
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APPENDIX 6: GEOMETRICAL CLASSES (BENTHOS) 

 

 

 
Geometrisk fordeling. Fordeling av arter i geometriske klasser for bunnstasjonene i Område 8 for 2012 (uthevet 

linje) sammenlignet med historiske data. 
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APPENDIX 7: TOP  TEN SPECIES LIST (BENTHOS) 

 

Knar S Antall   Kum. 
 

Knar N Antall   Kum. 

Art individer % % 

 
Art individer % % 

Modiolula phaseolina 1202 48 48 

 

Aphelochaeta sp. 78 7 7 

Verruca stroemi 109 4 52 

 

Paraonis sp. 66 6 14 

Chaetozone sp. 84 3 56 

 

Spiophanes wigleyi 60 6 19 

Eunice pennata 78 3 59 

 

Chaetozone sp. 57 5 25 

Astarte sulcata 57 2 61 

 

Glycera lapidum 54 5 30 

Axiokebuita sp. 55 2 63 

 

Hauchiella tribullata 44 4 34 

Asperarca nodulosa 55 2 65 

 

Kefersteinia cirrata 41 4 38 

Amphipholis squamata 51 2 67 

 

Modiolula phaseolina 39 4 41 

Glycera lapidum 44 2 69 

 

Lipobranchus jeffreysii 38 4 45 

Oligochaeta indet. 40 2 71 

 

Oligochaeta indet. 32 3 48 

         

         Basv Antall   Kum. 

 
Våg 8 Antall   Kum. 

Art individer % % 

 
Art individer % % 

Verruca stroemi 7261 83,0 83,0 

 

Spiophanes wigleyi 1268 58 58 

Modiolula phaseolina 227 2,6 86 
 

Oligochaeta indet. 123 6 64 

Oligochaeta indet. 210 2,4 88 

 

Lumbrineridae indet. 84 4 67 

Eunice pennata 72 0,8 89 

 

Amythasides macroglossus 50 2 70 

Amythasides macroglossus 52 0,6 89 

 

Chaetozone sp. 49 2 72 

Chaetozone sp. 51 0,6 90 
 

Sabellides octocirrata 45 2 74 

Axiokebuita sp. 44 0,5 91 

 

Aphelochaeta sp. 41 2 76 

Amphipholis squamata 44 0,5 91 

 

Lysippides fragilis 38 2 78 

Novocrania anomala 40 0,5 92 

 

Notomastus latericeus 36 2 79 

Glycera lapidum 39 0,4 92 
 

Glycera lapidum 35 2 81 

Anobothrus sp. 39 0,4 92 

     Amphicteis gunneri 39 0,4 93 
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APPENDIX 8: CLUSTER ANALYSIS 
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Likhet mellom stasjoner som uttrykt gjennom en clusteranalyse av artslistene fra stasjonene i Område 8 i 2012.    
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APPENDIX 9: SEMIQUANTITATIVE LITTORAL STUDIES 
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APPENDIX 10: SPECIES AND DISTRIBUTION (LITORAL) 

 

 
Figur: Oversikt over antall arter og total dekningsgrad av alger og dyr registrert i prosentvis dekning av rutene utover i fjorden (område 1 

innerst og område 8 ytterst). 
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APPENDIX 11: STATION SCETCHES 

 

 

 
Stasjonsskisse for Våg 8 i område 8. 
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Stasjonsskisse for BasvL 
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Stasjonsskisse for Knar SL 
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Stasjonsskisse for Knar NL 
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APPENDIX 12: SPECIES LIST (GRID ANALYSIS) 
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APPENDIX 13: MEASUREMENTS OF CURRENTS 

Current measurements at station Knar S 

 

Short assessment 

The current at this station is so strong that the measurement device is tilted for long 

periods.The current is very strong in a northern direction (330-15)º with a strong reflux in a 

southern direction (150-165)º.   

 

 

Surface current at 10 metres (29.06.12-03.09.12) Data displayed from: 12:50 - 29.Jun-12   To: 17:00 - 03.Sep-12

Series number: 1 Interval time: 10 Minutes

Ref. number: 0File name: KnarS01-29.SD6

Number of measurements in data set: 9530

CURRENT VELOCITY DISTRIBUTION DIAGRAM

  

 

 

10050

N

Maximum velocity (cm/s)

per 15 deg sector

  

 

 

605040302010

N

Mean velocity (cm/s)

per 15 deg sector  
 

 

Current at 36 meters  (29.06.12-03.09.12). Data displayed from: 12:50 - 29.Jun-12   To: 17:00 - 03.Sep-12

Series number: 1 Interval time: 10 Minutes

Ref. number: 0File name: KnarS01-16.SD6

Number of measurements in data set: 9530

CURRENT VELOCITY DISTRIBUTION DIAGRAM

  

 

 

80604020

N

Maximum velocity (cm/s)

per 15 deg sector

  

 

 

40302010

N

Mean velocity (cm/s)

per 15 deg sector  
 

 

 

 

 

 

 



SAM-Marin 

111/117 

Recipientsurvey 2012                                                                                                                  P. nr: 806275 

 

 

Bottom current at 60 metres (29.06.12-03.09.12). Data displayed from: 12:50 - 29.Jun-12   To: 17:00 - 03.Sep-12

Series number: 1 Interval time: 10 Minutes

Ref. number: 0File name: KnarS01-4.SD6

Number of measurements in data set: 9530

CURRENT VELOCITY DISTRIBUTION DIAGRAM

  

 

 

605040302010

N

Maximum velocity (cm/s)

per 15 deg sector

  

 

 

30252015105

N

Mean velocity (cm/s)

per 15 deg sector  
 

 

Strømmålinger ved stasjon Basv 

 

Short assesment 

In this series of measurements (29.06.12-03.09.12) the maximal current velocity is at 10 

metres depth 86.4 cm/sec, 53.8 cm/sek at 33 metres  and 30.8 cm/sek på 55 metres. Average 

current velocity is 16.2, 10.0 og 6.7 cm/sec respectively. The watermasses in the entire water 

coloumn is moving in a south-eastern direction(90-150) º with a reflux current in the opposite 

direction. The reflux current is weak at the surface but increases with increasing depth.  

 

 

Surface current at 10 metres  (29.06.12-03.09.12). 

 Data displayed from: 12:10 - 29.Jun-12   To: 15:40 - 03.Sep-12

Series number: 1 Interval time: 10 Minutes

Ref. number: 0File name: Basv0601-23.SD6

Number of measurements in data set: 9526

CURRENT VELOCITY DISTRIBUTION DIAGRAM

  

 

 

80604020

N

Maximum velocity (cm/s)

per 15 deg sector

  

 

 

2015105

N

Mean velocity (cm/s)

per 15 deg sector  
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Current at 33 metres (29.06.12-03.09.12). Data displayed from: 12:10 - 29.Jun-12   To: 15:40 - 03.Sep-12

Series number: 1 Interval time: 10 Minutes

Ref. number: 0File name: Basv0601-12.SD6

Number of measurements in data set: 9526

CURRENT VELOCITY DISTRIBUTION DIAGRAM

  

 

 

5040302010

N

Maximum velocity (cm/s)

per 15 deg sector

  

 

 

12108642

N

Mean velocity (cm/s)

per 15 deg sector  
Bottom current at 55 metres (29.06.12-03.09.12). Data displayed from: 12:10 - 29.Jun-12   To: 15:40 - 03.Sep-12

Series number: 1 Interval time: 10 Minutes

Ref. number: 0File name: Basv0601-1.SD6

Number of measurements in data set: 9526

CURRENT VELOCITY DISTRIBUTION DIAGRAM

  

 

 

30252015105

N

Maximum velocity (cm/s)

per 15 deg sector

  

 

 

87654321

N

Mean velocity (cm/s)

per 15 deg sector  
 

 

 

Short assessment 

In this series of measurements (29.11.11-03-01.12) the maximal velocity of the current is at 13 

metres 44.6 cm/sec, 38.8 cm/sec at 29 metres and 32.3 cm/sec at 45 metres. Average current 

velocity is 10.6, 8,8 og 7.6 cm/sec respectively. The water in the entire water column at this 

station is moving in a southeastern direction with a weak reflux current in the northwestern 

direction.  
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Surfacecurrent at 13 metres (29.11.11-03-01.12). 

 
Current at 29 metres (29.11.11-03-01.12). 
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Bottomcurrent at 45 metres (29.11.11-03-01.12). 

 
Current measurements at station våg 8 

 

Short assessment 

In this series of measurements (29.06.12-03.09.12) the maximal current velocity at 15 metres 

is 49.8 cm/sec, 38.4 cm/sec at 36 metres and 33.6 cm/sec at 66 metres. Average current is 9.1, 

8.8, and 6.5 cm/sec respectively. The water in the surface of this location is moving in a 

southwestern/western direction(225-300)º. The water exchange is low at the bottom. 

 

Surface current at 15 metres (29.06.12-03.09.12). Data displayed from: 11:50 - 29.Jun-12   To: 06:30 - 02.Sep-12

Series number: 1 Interval time: 10 Minutes

Ref. number: 0File name: Våg 801-27.SD6

Number of measurements in data set: 9329

CURRENT VELOCITY DISTRIBUTION DIAGRAM
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108642
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Mean velocity (cm/s)
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Current at 36 metres (29.06.12-03.09.12). Data displayed from: 11:50 - 29.Jun-12   To: 06:30 - 02.Sep-12

Series number: 1 Interval time: 10 Minutes

Ref. number: 0File name: Våg 801-16.SD6

Number of measurements in data set: 9329

CURRENT VELOCITY DISTRIBUTION DIAGRAM

  

 

 

3530252015105

N

Maximum velocity (cm/s)

per 15 deg sector

  

 

 

108642

N

Mean velocity (cm/s)

per 15 deg sector  
 

Bottomcurrent at 66 metres (29.06.12-03.09.12). Data displayed from: 11:50 - 29.Jun-12   To: 06:30 - 02.Sep-12

Series number: 1 Interval time: 10 Minutes

Ref. number: 0File name: Våg 801-1.SD6

Number of measurements in data set: 9329

CURRENT VELOCITY DISTRIBUTION DIAGRAM

  

 

 

30252015105

N

Maximum velocity (cm/s)

per 15 deg sector

  

 

 

7654321

N

Mean velocity (cm/s)

per 15 deg sector  
 

 

 

Short assessment 

In this series of measurements (29.11.11-03.01.12) the maximum current velocity at 17 metres is 

48.4 cm/sec, 34.5 cm/sec at 52 metres and 37.6 cm/sec at 86 metres. Average current is 11.2, 6.6. 

and 7.3 cm/sec respectively. The water at the surface layer at this station is moving in a west-
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southwestern direction (210-300)º and is one-directional (high restcurrent). The water exchange 

is low at the bottom. 

 

 

 

 

 

 

 

Surfacecurrent at 17 metres (29.11.11-03.01.12). 

 
 

 

 

 

Current at 52 metres (29.11.11-03.01.12). 
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Bunnstrøm 86 meters dyp (29.11.11-03.01.12). 

 
 

 

 


