
Understanding and
Reconstructing Sea Level

Worksheet 3

Microscopic Sea-Level Recorders
Microscopic plants and animals found over a salt marsh can tell us even more about past 
sea level.  This practical explore these microscopic sea level recorders and how 
researchers use them to understand sea-level change. 

Microscopic sea level recorders
The most common microscopic plants and animals used in sea level studies are diatoms 
and foraminifera.

NATURAL
ENVIRONMENT
RESEARCH COUNCIL

PRACTICAL

There are many online resources for diatoms and foraminifera.  Get the students 
to explore some of these websites and draw some of their favourite species.  
They are named in Latin, so it may be fun for the students to come up with 
alternative names.

Diatom resources:
http://westerndiatoms.colorado.edu/genera
http://diatom.ansp.org/algae_image/SearchCriteria.aspx 

Foraminifera resources:
http://www.foraminifera.eu/AtoC.html 
http://www.ucl.ac.uk/GeolSci/micropal/foram.html 

Diatom: A single-celled plant (alga) that
has a cell wall of silica.

Foraminifera: A single-celled animal with a 
shell made of calcite or cemented particles
such as sand grains.
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Like plant zones across a salt marsh, diatoms and foraminifera are also zoned, with their 
distribution also controlled by tidal inundation, with some species preferring freshwater 
conditions (though foraminifera do not live in fresh water), others slightly saline, and some 
fully marine.  
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PRACTICAL

Students can explore the distribution of species across a salt marsh using the 
accompanying cutting and sticking practical.  Each diatom is assigned to a 
particular area of the intertidal zone.  Ask the students to cut each diatom from 
handout 3.1 and stick it in the correct zone of the blank salt marsh transect 
(handout 3.2) to get them to think about species distribution across the marsh.

**SEE ACCOMPANYING HANDOUT 3.1 – CUT–OUT AND STICK DIATOMS**

**SEE ACCOMPANYING HANDOUT 3.2 – BLANK SALT MARSH TRANSECT**
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FORAMINIFERA: LOOKING AT REAL BEASTS

It is possible to easily prepare foraminifera samples if you have access to low 
power/dissecting microscope with at least 30-40 times magnification.  The 
students love looking at these samples and it places all the pictures on the 
internet into context.  Preparing diatoms samples requires particular chemicals 
and are therefore not covered here.

1. Collect ~5g of sediment from an area regularly inundated by tides   
 (foraminifera do not live in freshwater).  Soft muddy tidal flat sediments are  
 likely to contain the most diverse range of species.  Be careful on tidal flats  
 which can be very soft and it is easy to become trapped.  

2. If the sediment is very stiff, leave it overnight in a beaker of (ideally distilled)  
 water to allow the sediment to disaggregate.  

3. Generally agitate the mixture and pour the sediment-water mixture into a  
 very fine mesh sieve (63 microns is recommended to capture all the   
 foraminifera).  You may also be able to use a muslin cloth or similar fine  
 mesh.  Do this over a sink with a sediment trap, or over a bucket and throw  
 the contents of the bucket outside – otherwise you will quickly have a  
 blocked drain.

4. Wash the mixture in the sieve under a gentle stream of (ideally distilled)  
 water to remove all the muddy material.  Left in the sieve will be the   
 foraminifera and any sand sized material.

5. Leave to drain and then gently wash the material into a small shallow 
 dark bottomed tray or petri-dish and place under a low powered   
 microscope.  If you are using a tray or petri dish with a clear bottom place  
 a piece of black card underneath as it is difficult to see the foraminifera on  
 a light background.

6. Students can look at the foraminifera in these wet samples, moving the  
 specimens around with a toothpick (or similar).  Otherwise, coat a small  
 piece of thick cardboard with water soluble glue and using the wetted tip
 of a fine artists brush, the specimens can be picked and transferred to the  
 glued cardboard (alternatively there are professional picking slides   
 available via the internet).  The glue, being water soluble will then dry and  
 secure the foraminifera to the slide.  This way you can place several   
 specimens on the piece of card and collect a reference collection for the  
 students to look at.  Leaving foraminifera in water will cause some species
 to degrade over a few weeks to months requiring another sample to be  
 prepared.
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The hidden beasts and sea level
Once we have developed an understanding of how diatoms and foraminifera vary across 
a present day salt marsh, we can look at a core and understand how sea level has 
changed based on the preserved microfossils, as often it is not just as easy as looking at 
different coloured sediments. Looking at different sediments provides a broad pattern of 
change, but foraminifera and diatoms record more subtle changes in environment, even 
within one coloured sediment type.

PRACTICAL

Using the map of modern diatoms across a salt marsh the students created using 
Handouts 3.1 and 3.2, ask them to interpret the changes in the fossil core in 
handout 3.3. 

**SEE ACCOMPANYING HANDOUT 3.3 – MICROSFOSSILS IN A CORE**


