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1 Objectives 
The purpose of this experiement was to investigate how dissolved constiuents in seawater, 
primarily dissolved organic matter, is incorporated into the sea ice matrix. In turn the effect of 
organic matter loading on the microbial commmunities was to be investigated, which in turn 
was to be related to gas fluxes into and out of the growing ice sheets. 
 

2 Experimental setup 

2.1 General description 
The experiment was designed to test the effects of ice formation using natural seawater and 
also seawater to which river water had been added. The river water contains high amounts of 
dissolved organic matter, and the comparison between seawater and river water additions 
was planned to allow us to compare what happens when river waters enter coastal waters 
where ice forms, and as such as the results are pertinent for many regions of the Arctic 
marine system. 
 
Because of the nature of the biogeochemical analyses that the Interice V team needed to 
conduct it was necessary to install clean experimental bags in the test basin to avoid 
contamination. In total we had 21 polyethylene experimental 1 m3 bags. These were floated 
into the test basin and filled in the following manner (also see image on front page of report): 
11 – 1000 L of North Sea water (NS) 
10 – 900 L NS + 100 L filtered river water (R). 
 
All tanks had nitrogen and phosphorus added at concentrations that would mean that 
inoganic N & P woulld not be limiting to bacterial growth during the experiment. 
 
The salinity of the bags to which river water had been added was adjusted to North Sea water 
values by adding aquarium standard salt. 
 
The bags were arranged on a 4 by 5 grid within the tank. The extra NS bag (NS11) was set 
up with the thermistor chain and CTD (for salinity and temperature measurements) outside of 
the main grid as seen in the schematic below: 
 

 
 
Each bag was equipped with a PVC tubing in one corner (fixed on the floating frame) to allow 
for water pressure equilibration during ice growth. These tubes were used each day to clear 
ice. thereby releasing pressure. Attached to the tubing, a circulation pump was be set up, with 
feeding wire running within and out of the tubing and with nozzle pointing upwards to ensure 
mixing of the underice water throughout the experiment. 



 

2.2 Definition of the coordinate system 
Not applicable to this experiment 
 

2.3 Relevant fixed parameters 
Not applicable to this experiment 
 

3 Instrumentation and data acquisition 

3.1 Instruments 
Continuous measurements were made of the following parameters: 

1) Air, ice & under ice-water temperature with a thermistor chain 
2) Salinity and temperature of underice water using a CTD 
3) Oxygen content of underice water using an optode sensor 
4) Carbon dioxide fluxes into/out of the ice using a carbon dioxide sensor attached to 

flux chambers 
 
Additionally daily measurements were made of ice thickness thoroughout the experimental 
part of the enironmental basin. 
 
At the start of the experiment (before freezing) and on 31-06-2012 and 01, 04, 06, 07, 13, 
14,15 & 18-06-2012 experimental bags were sampled as per the shcedule given in the 
appendix. When ice was present it was sampled carefully to avoid brine drainage and for the 
most part sampled in 2cm thickness horizons. Brine samples were also taken from sackholes 
after the ice had become established. The ice samples were melted at room temperature 
(care taken not to allow meltwater temperature to raise >0oC), before subsequent sub-
sampling for biogeochemical parameters. Additionally ice was sampled for texture and gas 
content analyses using a Toepler pump extraction system as well as High-resolution (5cm) 
O2, N2, Ar composition profiles using dry-extraction and gas chromatography 
 
From the bags the following samples for the following parameters (in addition to those 
mentioned above) were measured: 
 
Underice water: 
Salinity & temperature 
Dissolved oxygen 
Inorganic nutrients (nitrate, nitrite, phosphate, silicate, ammonium) 
Stable oxygen isotopes 
Dissolved organic matter (DOC & DON) 
Fluorescense and absorption characteristics of dissolved organic matter 
Bacterial abundance, activity and population structure 
pCO2, alkalinity, methane and N2O 
 
Ice: 
Inorganic nutrients (nitrate, nitrite, phosphate, silicate, ammonium) 
Stable oxygen isotopes 
Dissolved organic matter (DOC & DON) 
Fluorescense and absorption characteristics of dissolved organic matter 
Bacterial abundance, activity and population structure 
pCO2, alkalinity, methane and N2O samples were taken from brines. 
 



3.2 Definition of time origin and instrument synchronization 
The thermistor chain, CTD and optodes were deployed before freezing commenced on 30-05-
2012 and continued to measure until the experiment was terminated on 18-06-2012. 
The flux chambers were installed once a stable ice cover had formed on 04-06-2012. Prior to 
this one of the 3 chambers had been suspended over the growing ice sheet to measure fluxes 
during the very first stages of ice formation. 
 

3.3 Measured parameters 
See above 
 

4 Experimental procedure and test programme 
See above & appendix 
 

5 Data post-processing 
The analyses of biogeochemical samples will extend thorugh to mid 2013, and the results of 
these compiled into Excel spreadsheets for synthesis.  
The gas flux data, CTD, optode and thermistor data will be processed by mid 2013. 
 

6 Organization of data files 
This is not realy applicable to this sort of experiment and the data that will be generated 
following post-experiment chemical analyses in the home institutions will be largely stored as 
Excel files. All data is stored as Excel spreadsheets which will be synthesised by all project 
partners by mid 2013. This will be shared by project partners through secure “Dropbox” 
community files. It is hoped to have a project-synthesis meeting in late 2013, when 
community synthesis files will be established, which will form the basis of th ematerial used 
for publication. 
 
 

7 Remarks 
The nature of biogeochemical work such as this, is that the experimental period in the 
enivironmental basin is realy only the start, since most of the parameters under investigation 
require chemical and other analyses back in th ehome laboratory. This post-experimental 
analytical phase can take more than a year to accomplish, and so the synthesis of data sets 
that can be then utilised for publications etc. is typically 1 to 2 years after the experiment has 
actually taken place. This is akin to  
 



A Appendices 
 
Interice diary:  
 
N.B. R = river water; NS = north  Sea water. For the sampling, the number in code referes to the specific bags sampled on each day. 
 
 

Date 21 
22/0

5 
23/0

5 
24/0

5 
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5 
26/0

5 
27/0

5 
28/0

5 29/05/ 30/05
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01/0

6 
02/0

6 
03/
06 04/06 05/06 06/06 07/06

08/0
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09/
06

10/0
6 

11/0
6 12/06 13/06 14/06

15/0
6 

16/0
6 

17/0
6 18/06 

19/
06 

20/0
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Experiment 
day                   0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19     

Activity Arr. prep prep
Fill 

bags         
+Nutrient 

& RW 
Freeze 
start                           

Warm 
start             

 Dep
t. 

Air Temp.  
(°C)                   -15 -15 -15 -15   -15 -15 -15 -15 -13   -15 -15 -14 -14 -2.6 -1.7 -0.4 -1.2 -1.0     

"Air just 
above ice 
surface" 

Temp (°C)                     -8.2 -8.6 -8.1   -8.3 -8 -8 -7.7 -7.5   -8.4 -8.5 -8.1 -8.2 -3.9 -2.7 -2.0 -2.0 -2.0     

Sampling                   
All 

waters
R2 

NS2
R3 

NS3     
R6 

 NS6   
R8 

NS8 
R4 

NS4       
R7 

NS7   
R1 

NS1 
R5 

NS5
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