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Arctic Change 2015 – Homework 2   Due 11:30am Monday 13
th

 April 2015 

Looking at the structure of Freshwater and Salt water ice 

Goals: - To investigate the structure of ice with a simple experiment, 

            - To develop concise, accurate writing skills. 

You may do the experiment on your own or in groups, but write up the experiment on your own.   

 

THE EXPERIMENT 

Freshwater ice and salt water ice have different internal structure, with salt water ice having brine 

channels in which organisms may live. Can we see this difference with a simple household experiment?  

You will need: 

- some water and some salt; 

- a method of weighing (a cup holds ~ 240g of water, a teaspoon holds about 6 g of salt); 

- at least 2 containers to hold the water/ice;   

- a way of freezing water (the freezing compartment of a normal freezer is sufficient); 

- some dye (e.g. ink, or liquid food coloring or ??); 

- some method of recording the results (photos, diagrams or drawings are all acceptable). 

The experiment is to make freshwater ice and salt water ice, and use the dye (or other means) to 

ascertain if there are differences in the structure.  

 Thus, freeze some fresh water (tap water is fine for this).  At the same time, make up some salt 

water solution and freeze it.  The salinity of water may be described in parts per thousand (ppt).  Arctic 

salinities are around 35 ppt (i.e., 35g of salt to 1000g of water).  The exact salinity is not critical, as 

long as the solution is somewhere between 30 and 40 ppt.  (If you like, you can try and see if you can 

taste the difference between these salinities – you should find you can, but just taste it, don’t drink it!) 

 When both are frozen, look for differences between them (e.g., clarity, hardness, etc.).  Quantify 

properties where you can.   Then put a drop of the dye on each type of ice and see if you can see any 

differences in the response. Can you explain what you see happen?    

 Further experimentation is at your own initiative.  

 

THE WRITE UP 

The write up should be no longer than 3 pages. You may handwrite or type your write-up.  Every page 

must have your Name (last, first) and student number at the top. Pages should be numbered.  You may 

submit a paper copy of your write-up, or an electronic copy (PDF files ONLY) to the class dropbox 

(link on the website).   

The experimental write up should include the following sections: 

Aim (2 pts) – What do you hope to learn and why. 

Hypothesis (2 pts) – What do you think the outcome will be. 

Methods (10 pts) –  What you did.  This section should have enough information for someone else to 

reproduce exactly what you have done. Include diagrams if you wish. 

Results (10 pts) – What you found. This section explains what you found in enough detail to make 

sense to someone who didn’t do the experiment. It may include photographs, diagrams or drawings. Be 

quantitative whenever you can. 

Conclusions (6 pts) – What did you learn? Did you prove or disprove your hypothesis? Can you 

suggest improvements to the experiment? 

 

The ability to write concisely, clearly and accurately is a skill that is very valuable in many walks of 

life.  Very often it is helpful to plan out the document before writing whole sentences.  For example, for 

this homework, you could write out the section headings, and make notes as to what will be addressed 

in each section.  Only when your outline has all the points you want to make in it, do you start writing.  

Make sure your write-up can be understood by someone who has not done the experiment.  



 

Vers: 2
nd

  April 2015 

Extra assignment for 3 credit option  (10pts) 

 

Choose one following 2 papers: 

 

1) http://onlinelibrary.wiley.com/doi/10.4319/lo.1992.37.1.0179/abstract 

Weissenberger, J., G. Dieckmann, R. Gradinger, and M. Spindler. 1992. Sea ice: A cast technique to 

examine and analyze brine pockets and channel structure. Limnology and Oceanography, 37(1), 179-

183, doi: 10.4319/lo.1992.37.1.0179. 

 

2) http://onlinelibrary.wiley.com/doi/10.1029/2007GL032043/abstract  

Maslanik, J.A., C. Fowler, J. Stroeve, S. Drobot, J. Zwally, D. Yi, and W. Emery. 2007. A younger, 

thinner Arctic ice cover: Increased potential for rapid, extensive sea-ice loss. Geophysical Research 

Letters, 34(24), L24501, doi: 10.1029/2007gl032043. 

 

For the paper of your choice, prepare (in your own words) a ~ half page (~ 500word) summary of the 

main findings of the paper.  This summary may be handwritten or typed.   

 

Suggestions on how to tackle this assignment: 

- Start by reading the abstracts of both papers.  Pick the one which interests you the most. 

- For that paper: 

    - Re-read the abstract, then read the introduction and the summary/discussion at the end of the 

paper. 

    - Then reflect on the main message of the paper (reread the abstract to be sure you have extracted 

the main points), and consider what other information you require to believe the results.   

    - Return then to the full paper and read parts/all of the rest of it to give you the information you 

require.  Note, we are not expecting you necessarily to understand or follow all the details – all that is 

necessary is to broadly understand the approach and methods of the paper. 

    - Make notes on the above, and then, putting the paper aside, draft a paragraph (in your own 

words) of the main message of the paper. 

   - Finally return to the paper, and review and improve your draft.  

 

http://onlinelibrary.wiley.com/doi/10.4319/lo.1992.37.1.0179/abstract
http://onlinelibrary.wiley.com/doi/10.1029/2007GL032043/abstract

