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Norfolk’s Secret Seaside 


Guidance and background notes on Making Observations at ‘your’ beach

The first step in this project is to share the pictures and video with your pupils  - remember these are all shot within 200 metres of the shore. Hopefully your pupils will quickly realise what a diverse habitat and range of organisms our sea supports and be excited to learn more about it. DVD’s provided:-

1. NWT’s Norfolk Marine dvd (ver. 2) – 10 mins. long, labelled clips of marine life from around Norfolk coast (diving noises in background)

2. Britain’s Great Reef – a 30 min. BBC programme first broadcast in October 2011, that we have permission to circulate to schools: all about the Sheringham Reef

3. Living Seas – 14 min dvd produced by the Wildlife Trusts, showing life around UK shores together with commentary and ‘a call for action’

4. What a Marine Protected Area should look like - 3 min long collection of clips with background music


A photo-guide of stunning images around the Norfolk coast is available here (as pdf): http://www.northseawildlife.org.uk/userfiles/File/NWT%20Final%20Complete%20small.pdf


TSN has re-arranged this document, so you can present the images anonymously at a first viewing, asking the children to speculate ‘where in the world these under-water pictures are taken’ – see www.tsn.org.uk/Seaside.htm
To help protect our seas for the future we need to understand their characteristics, so we can be aware of change and the possible consequences of that change.

This helps us answer the inevitable question “Why record and measure?”

We are trying to find out answers to questions we genuinely don't know the answers to so that we can better understand how our local habitat is organised and how it works. This is in contrast to a lot of school science in which we know the answer already – our expectancy would be that sea temperature is warmer in summer, but ‘off the top of our heads’ we don’t know by how much. How much change can our sea deal with? How much change occurs as the season’s change? What is normal for our habitat?  We would like your young people to enjoy the experience of finding answers to such questions and to share with you and us the thrill of ‘learning by doing.’ 

As scientists wanting to learn more about our local environment, we do this through observation and measuring. We want see how similar / dissimilar it is to other locations around the coast (being observed by other schools) - repeated measurements will allow us to see change (if there is any) and we can then see what (environmental) factors influence that change, and think about consequences for the future. For example, if oceans become warmer/colder (due to global climate change), do we see a change in wildlife? 

The U.S. Geological Survey has been measuring water for decades. Millions of measurements and analyses have been made. Some measurements are taken almost every time water is sampled and investigated, no matter where in the U.S. the water is being studied. Even these simple measurements can sometimes reveal something important about the water and the environment around it.

The results of a single measurement of water’s properties are actually less important than looking at how the properties vary over time. For example, if you take the pH of the stream behind your school and find that it is 5.5, you might say "Wow, this water is acidic!" But, a pH of 5.5 might be "normal" for that stream. It is similar to how my normal body temperature (when I'm not sick) is about 97.5 degrees, but your pupil’s normal temperature is "really normal" -- right on the 98.6 mark. As with our temperatures, if the pH of your stream begins to change, then you might suspect that something is going on somewhere that is affecting the water, and possibly, the water quality. So, often, the changes in water measurements are more important than the actual measured values.
What to measure and record?

The regular monitoring can be anything your pupils/school would like to consider. For consistency across schools we are recommending the following be done as standard: temperature, pH and salinity and regular observations for the presence/absence of specific species. We also suggest below a filtering activity but this does not have to be done every time. 

We plan to give to each school in the project some kit to aid the measuring of these factors: thermometers; narrow range pH paper; petri-dishes for salinity tests.  These items will be provided in a bucket so that you have one available for water sampling (see below).

It is best to try to use the same kit on each visit to the beach to increase the validity and accuracy of your readings but if you have already started, don’t worry. As an additional activity the pupils could design a way of testing if 2 different thermometers give the same reading.

How to measure and sample?

It is good practice to record your exact location, date and time and the name of the sampler every time you make a set of observations. PLEASE TAKE CARE WHEN SAMPLING SEAWATER – THE TEACHER SHOULD USE A BUCKET OR OLD DRINKS BOTTLE TO SAMPLE THE SEAWATER AT THE SHORE. This should be rinsed out two or three times with water from the sample area before your sample is collected. You may wish the pupils to draw a simple ‘map’ of their experimental area.

Temperature.
If possible measure in several locations across the beach (but the same ones each time you visit) particularly if any pools are available. Will they give the same value? The prevailing weather and sea conditions should be recorded at the same time, as should air temperature. This can be done simply by laying the thermometer flat on the ground, with the bulb not touching any surface, and taking a reading after 5 minutes. These observations will enable pupils to make predictions about change in water temperature against air temperature. Will water temperature vary as much as air temperature?

pH. (how acid or alkali is seawater, pure water has a neutral pH=7.0)
We are going to provide many strips of narrow range pH paper to enable ‘whole class participation.’ A single dipstick from each pH range can be given to each child to dip in water samples and compared with the colour chart on the packet. Compare with your school’s drinking water and maybe a bottle of 'pure water'. You may wish to link this to further work on acid and alkalis found around the home possibly using red cabbage or aniother’ natural indicator - http://chemistry.about.com/od/acidsbase1/a/red-cabbage-ph-indicator.htm. 

Salinity: salt content
We want to avoid 'black box science' so are not providing conductivity meters. If you have a datalogger in school, you might have an appropriate probe to use to measure salinity. As an alternative, ask the children what might they find in seawater? What does it taste of? Where is it? Can they design a way of finding out how much salt is dissolved in seawater? To do this accurately you need access to a balance with 2 decimal place accuracy. We can't provide them in this project but we are happy with pupils doing a simple evaporation in wide petri-dish lids of a 50 ml volume of seawater and comparing with pure and drinking water. After leaving the dishes undisturbed in a warm location for 5-7 days, the water will have evaporated leaving salt crystals – could it be that samples made from ponds in salt marsh areas and from the sea directly MAY give noticeably different amounts of salt? Regardless, this simple experiment will show how unique an environment the coast is and how animals and plants living there need to be specially adapted. Growing some seeds watered by seawater and tap water will quickly demonstrate how adaptable some plants need to be. On average, seawater contains 35 g salt in 1 litre water. 

If you have access to a balance, then a protocol for measuring salinity can be found on the ‘salty waters’ protocol from the International Year of Chemistry website (see links)

Species Watch
Norfolk Wildlife Trust would like you to record which of the following species you find on ‘your’ beach and how much – little, some, lots. Some are typical of certain habitats, others more generalist. NWT will introduce this part of the project to you and your pupils when they work with you and provide a recording sheet and id-guide.

Shore crab (rocky shore)
Limpet (rocky shore)
Razor shell (sandy/muddy shore)
Lugworm (sandy/muddy shore)
Seaweed (All) - red, green or brown?
Hornwrack (All)


Filtering Activity

Many pupils may have the idea that the salt is mixed-up with the sand and so we suggest you carry out this filtering activity during the experimental period. It is designed to reinforce the difference between dissolved and suspended solids, and may show  the presence of some small organisms in water samples.

Beakers, funnels and filter papers are provided. Line the funnel with filter paper, rest it in the beaker and slowly pour the seawater through the filter paper. The salt is actually dissolved in the water and so will not be seen after the filtering but any plants or small animals or sand crystals will be deposited on the filter paper. Pupils should be encouraged to observe the opened out filter paper carefully to look to see if anything was suspended in the seawater sample.

Relevant Links:
US Geological Survey http://ga.water.usgs.gov/edu/index.html
International Year of Chemistry: global experiments on water http://water.chemistry2011.org 
The Wildlife Trusts around the North Sea http://www.northseawildlife.org.uk/

