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CURRICULUM SUPPLEMENT 
For use with the BACKGROUND section of Meltdown 
 
 

 

ACTIVITY ONE:  A CLOSER LOOK AT ICE 

Materials: 

-Access to a freezer 
-Dixie cups 
-Fresh and salt water 
-Food dye 
-Petri dishes (to hold melting samples) 
-Dissecting scopes (or hand lenses) 
-Scale 
-Refractaometer (or other tool to measure salinity) 
-Pencils/pens 
-Ice Melt Observation Log worksheet 
 
Teaching Time:  30 minutes 

Preparation: 30 minutes 

You’ll want to prepare samples the day before to give 
them time to set in the freezer.  Make salt water 
solution by adding 3.5 g salt for every 100 mg of fresh 
water.  Fill each Dixie cup about one inch of water.  
You’ll want to make enough ice samples so that each 
partner pair has their own fresh and sea ice set.  
Remove samples from freezer 5 minutes before 
beginning activity.   Arrange microscopes and hand 
lenses on tables so students have access to them 
throughout the observation.     

Background: 

Sea ice is fundamentally different than fresh water ice.  
The most notable difference is that sea ice freezes at a 
different temperature than fresh water ice- beginning 
to freeze at 28.8 degrees F.  What’s harder to see is why 
sea ice freezes differently.  The reason is in the salty 
saline solution that makes the water salty.  This very 
salty saline freezes at a much colder temperature than 
fresh water, remaining in its liquid form even as the 

water around it begins to freeze.  As sea ice freezes the 
saline is forced out, forming thin brine channels within 
the frozen ice.  These tiny brine channels allow the salty 
saline water to escape out, into the unfrozen water 
below.  As a result sea ice is not as salty as the 
surrounding water; however, the sea water directly 
below the ice becomes very salty.    

You can replicate this process in your class by freezing 
fresh and salt water, then observing both as they begin 
to melt.  Students will notice that the fresh water ice 
freezes more smoothly and solidly than the sea ice.  As 
the sea ice begins to melt students can view brine 
channels and watch as melt water passes through them. 

Directions: 

1.  Pass out worksheets to students.  Explain that over 
the next 20 minutes they will be working together with 
a partner to make observations about the differences 
between fresh and salt water ice.   

2.  Have student volunteers help you pass out ice 
samples to each group.  Students will need to peel the 
paper cup away from their samples then place each in 
their own Petri dish.   

3.  Instruct students to make initial observations about 
each of their samples, writing down what they notice on 
their worksheet.  Let younger students know which 
sample is which.  Challenge older students to figure this 
out on their own, using only their powers of 
observation.   

4. Encourage students to continue making observations 
over the next several minutes.  They may choose to look 
using their hand lenses then later integrating dissecting 



 
2 

 

microscopes if available.  Each group should continue 
charting their observations throughout this time. 

5. When students begin to observe brine channels 
forming, take a moment to help them understand what 
it is they’re seeing.  (Note: If you have access to a 
document camera you may choose to display melting 
sea ice pointing out the brine channels on this larger 
sample). 

6. Once brine channels begin to appear students can 
enhance their view of them by adding 1-2 drops of food 
coloring to the top surface of the sea ice sample.  
(Reinforce that it’s important that they not add too 
much food dye as it will make the intricate channels 
hard to see).  Add 1-2 drops dye to the fresh water ice 
for comparison.  Make sure students continue noting 
what they see.   

Discussion:   

Ask students to share their observations with the class.  
Spark discussion using questions like: 

-What were some of the first things you observed 
when comparing your two ice samples?   
- What words did you use to describe the differences in 
your samples? 
- Did your samples melt at the same rate?   
- How did each of your samples look after food dye 
was added?   
 
Challenge students to expand on what they’ve observed 
with this demonstration: 
 
Remove your partially melted sea ice sample from its 
Petri dish (leaving the melt water behind).  Place the 
sample in another, dry dish.  Hold the two dishes up for 
students to see- ask them to remind you what is 
contained in each.   
 

Explain to students that you are going to melt the 
remaining sea ice (sample two) and then compare how 
salty the two samples are.  Have students hypothesize 
whether the salinity in the two samples will be the same 
or different, justifying why.   
 
Use your refractometer to measure the salinity in each 
sample.  Discuss the results.  Were students’ 
hypotheses correct, why or why not?   
 
Remind students that the salty water is being 
concentrated into brine channels as the sea ice freezes, 
and that as it melts this very salty water was released 
through the channels into the Petri dish.  Relative to the 
remaining ice, this water has a much higher salinity.  
 
Conclusions: 
 
Sea ice affects the living conditions throughout its local 
environment.  As the sea surface freezes in the late fall, 
saline is forced out, changing the properties of the 
water below.  In turn as sea ice melts in the spring large 
amounts of less salty water enter the ocean, changing 
the salinity again.   

A look at sea ice brine channels provides more than just 
an entertaining science project- it’s a peek into an 
important part of the Bering Sea food web.  Brine 
channels are habitat for tiny marine organisms.  The 
plants and tiny animals which make their home within 
the brine channels benefit from the protection it 
provides, in turn growing to become food for animals 
throughout the ecosystem.   

In upcoming activities students will learn more about 
the unique habitat that sea ice provides as they study 
how these tiny organisms fit together in the food web. 
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Names:_____________________ 
 

ICE MELT OBSERVATION LOG 

Time: Action taken: Sea ice sample 
observations: 

Fresh water sample 
observations: 

  
 
 

  

  
 
 

  

  
 
 

  

  
 
 

  

  
 
 

  

  
 
 

  

  
 
 

  

  
 
 

  

  
 
 

  

  
 
 

  

  
 
 

  

  
 
 

  

  


