South Elmsall Quarry (SSSI). (Grid Ref: SE 484117)
We shall try to use this quarry to show the kind of work that can be done in almost any similar exposure (*): also to try to find out the “story” of this particular site.

PLEASE DO NOT READ THE DISPLAY BOARD UNTIL LATER!

General view

1. *Is this the whole quarry, or was there more of it once? If so, what has it been used for?

2. *Are the rocks the same throughout all the quarry faces?

3. *Do the rocks appear to be of igneous, metamorphic, or sedimentary origin?

4. *Which way are the layers inclined (dipping)? How could we measure the dip from the horizontal and its direction? Why might this information be useful?

5. * Whereabouts in the face are: a) the youngest rocks; b) the oldest rocks? How can you tell?

6. * Do any features cut through the layers? Which came first, the layers or these features? How do you know? Has there been any slippage along these features (i.e. a fault). How can you tell?

7. *Before we go any further, does the face look safe to work under?
Group work

8. Group A – study the north face of the quarry and draw a scaled sketch of it (2D). Look particularly for changes as you look up the face, and as you look along it.

Try to determine the rock type (hint – apply a drop of dilute HCl).

9. Group B - study the east face of the quarry and draw a scaled sketch of it (2D). Look particularly for changes as you look up the face, and as you look along it.

Try to determine the rock type (hint – apply a drop of dilute HCl).

10. Get together and compare notes. What are the main differences between the two faces and why?

11. Now we’ll try to repeat observations which are recorded on the display board.

· The rock is dolomite (limestone which is rich in magnesium carbonate)
· …twiggy marine animals called bryozoans… (look for whitish encrustations a few cm across).
· The layers were built up mainly of small, almost spherical limestone grains called ooliths (a few mm across).
· Some of the grains stuck together as they were formed and some grew into larger balls called pisoliths, or pea-stones.

· Fossil shells are abundant in some of these beds.

12. “How do they know that?” 
Suggest what evidence enabled the author to state: 

· In time, these colonies (of organisms) became ‘patch reefs’ (i.e. local mound-shaped features on the sea bed, lying very near to sea level. These structures are called stromatolites, and were formed by interactions between colonial ‘mats’ of microbes and the sediments in their environment. They are still found forming today in Shark Bay, Western Australia).

· The rock was formed about 255 m.yr ago… in the Permian Period.
· At this time, the area basked in the tropics…
· …and was submerged beneath a …sea.
· This sea… lay in a desert region.
Economics

· Suggest what the extracted stone might have been used for.

· Can you estimate how much has been taken out, from just this visible part of the old quarry? (Assume a relative density of 2.7, i.e. 2.7 tonnes per cubic metre of rock, or call it 3 for easy sums!).

· There is an old colliery site (Frickley) lying 2.5 km south west of here, and another at Askern, 8km to the north east. Can you explain their presence, given that coal forms from land vegetation, and we have been looking at marine sediments? Which of these collieries is likely to be the deeper? 

Reflection

You have used the following geological principles in trying to work out the “story” of South Elmsall-by-the-sea. They have horrible names, but the ideas are simple. 

Try to allocate each principle to your earlier work. Were any of the principles broken?:

· “The present is the key to the past” (Uniformitarianism)

· “The topmost beds are younger than those beneath” (Superposition) How could we prove that they are the right way up?

· “Beds are normally deposited in horizontal sheets” (Original horizontality)

· “Beds normally continue in a lateral direction” (Lateral continuity)

· “A rock or structure must be younger than any rock or structure which it cuts across” (Cross-cutting relationships)
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