
Maseskaer: Chemical weapon dump  
• Depth 220-240 m; Tot 1 months of data  
• Frequent bottom trawling in the area 

Villon: 
• Wreck, 51 m, sunk 1985, 4 m3 oil 
• Depth 37 m; Tot 8 months of data  

Skytteren: 
• Wreck, 173 m, sunk 1942, 500 m3 oil 
• Depth 74 m; Tot 6 months of data 

RDCP deployment sites  
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Maseskaer: Chemical weapon dump  
• Depth 220-240 m; Tot 1 months of data  
• Frequent bottom trawling in the area 

Villon: 
• Wreck, 51 m, sunk 1985, 4 m3 oil 
• Depth 37 m; Tot 8 months of data  

Skytteren: 
• Wreck, 173 m, sunk 1942, 500 m3 oil 
• Depth 70 m; Tot 6 months of data 

RDCP deployment sites  
Parameters measured every 30 min:  
• Current profile every m from 3-50 m above bottom 
• Temperature 2 m from bottom 
• Salinity 2 m from bottom  
• Oxygen 2 m from bottom 
• Pressure/depth 2 m from bottom 
• Turbidity (mineralogenic particles) 2 m from bottom 
• Acoustic reflections 3-50 m 
• Mixing (stdev currents) 3-50 m 
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Horizontal currents 

Bottom 

Comments:  Highest currents around 50, lower currents in the bottom 18 m, shading from wreck? 



Bottom 

Horizontal currents, detail 



Exceptional saltwater inflow to the Baltic Sea in December 2014. This saltwater inflow oxygenated deeper 
parts of the Baltic Sea → Bottom trawling and increase in catch of dumped war material.  
 
From Mohrholz et al. (2015) “In the list of the MBIs since 1880, the 2014 inflow is the third strongest event 
together with theMBI in 1913”. 
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 Salinity 

Salinity

Cursor   
   
Time:  29.01.2015  23:24
Salinity:  13.47

Moving average: 1

Comments: Salinity 7.5-10 except for exceptional high peak (14 psu) on January 19.  Related to 
exceptional salt water inflow in December 2014. 

Exceptional saltwater inflow to the Baltic Sea in December 2014. 
Arrives in this area on January 29 and lasts for about 1.5 days. 
This saltwater inflow oxygenated deeper parts of the Baltic Sea → 
Bottom trawling and increase in catch of dumped war material. 
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 Turbidity 3612A 

Turbidity 3612A

Moving average: 1

Comments: Short Turbidity peaks related to bottom trawling in the area. Not all trawling vessels are 
caught on AIS. 
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Comments: Signal strength (acoustic reflections) gradual increase, could be related to spring bloom 
arrival to the sea floor. Longer periods of higher in signal strength often reflected also in turbidity. 
 



Average Currents and Noise Levels 

Comments: Skytteren, increase in both signal strength and Turbidity from June – end of July. Large 
turbidity increase is normally not seen during spring-bloom. 



0

200

400

600

800

1000

1200

1400

1600

1800

2000

2200

2400

2600

04/01-00:00

04/02-00:00

04/03-00:00

04/04-00:00

04/05-00:00

04/06-00:00

04/07-00:00

04/08-00:00

04/09-00:00

04/10-00:00

04/11-00:00

04/12-00:00

04/13-00:00

04/14-00:00

04/15-00:00

04/16-00:00

04/17-00:00

04/18-00:00

04/19-00:00

04/20-00:00

04/21-00:00

04/22-00:00

04/23-00:00

04/24-00:00

04/25-00:00

04/26-00:00

04/27-00:00

04/28-00:00

[kPa ]

Da te  & T ime  [Gmt]

 Pressure 4017B 

Pressure 4017B

Moving average: 1
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Comments: The instrument was in the trawl for about 6 h before it was recovered. 
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Comments: Periods at Sea and in harbor can be distinguished. 

At Sea 

At Sea on 
R/V Skagerak 



Cat 1: No  
Cat 2: Minor  
Cat 3: Significant  
Cat 4: Large  
Cat 5: Very Large  

Highest Arsenic value on the W Coast 

Currents in the 
lower 25 m  

UGOT-KASK (University of GOTenburg 
KAttegatt-SKagerack model)  



Compact Lander for automatic leak detection placed downstream, in the 
turbulence, of wreck with tethered alarm buoy with data transmission 

• Current profile, Acoustic reflections, Mixing 
• Temperature, Salinity, Oxygen, Waves/Pressure/Depth, Turbidity 
• Light/Crude oil at 3 levels above sea floor 
• Acoustic data download and release 
• Tethered alarm buoy with data transmission 
• Autonomy 1-2 years 
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Real-time: http://on-line.msi.ttu.ee/eeferry/?param=air_sat 



Suitable Ferry Routes for Dump Site, Wreck Leak and Oil Spill Detection 

DFDS Cph-Oslo 

Tallink Tall-Sthl 
(in operation) 

Stena Karl-Gdy 

DFDS Klai-Kiel 

Stena Vent-Nyn 

Existing Routes for Inter-Calibration/Collaboration 
•Gbg-Kiel-Kemi, Transpaper, SMHI, SYKE 
•Oslo-Kiel, Color line, NIVA 
•Helsinki-Travemünde, Finnlines, SYKE 
•Helsinki-Stockholm, Silja, SYKE 
•Tallinn-Helsinki, Tallink, MSI, Tallinn 
•Tallinn- Stockholm, Tallink, EMI, Tallinn 

Mutual Calibration and Quality 
verification using in-situ 
instruments at a couple of locations 
along the route. 
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Combining Biosensors with ”traditional measurements” 

Control & battery 
canister  

Acustic modem /  
cable communication 

Physical &  
Chemical sensors 

Sensor Cage Unit  

(SCU) 

Biological sensors (instrumented organisms) 

http://www.biotaguard.no 



•Real-Time environmental monitoring 
 

– Stress level of mussels used to 
detect presence of oil components 
in water 
 

– Seaguard instrument measures 
environmental parameters 
 

– Multivariate statistical methods on-
line provide power analytical tool 
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Pictures: Biota Guard AS 

 Biotaguard project 



Maseskaer: Chemical weapon dump  
• Depth 220-240 m; Tot 1 months of data  
• Frequent bottom trawling in the area 

Villon: 
• Wreck, 51 m, sunk 1985, 4 m3 oil 
• Depth 37 m; Tot 8 months of data  

Skytteren: 
• Wreck, 173 m, sunk 1942, 500 m3 oil 
• Depth 70 m; Tot 6 months of data 

RDCP deployment sites  

Conclusions 
• Marine coastal environments are very variable 
• In-situ monitoring + quality control + modeling  3 essential components of 

understanding aquatic environments including wreck and dump sites 
• Combined measurements crucial to understand processes 
• Compact ferry box for monitoring/sniffing in surface waters 
• Combined biosensors (mussels) and instruments efficient for oil spill detection 
• Compact technology for automatic warning systems exists 

Tack/Than You! 
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