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How climate shapes the landscape




Climate
through time

The present is the
key to the past

But how do we
assess ancient
climates?
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Fossil
Evidence
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Data Analysis

lce core air bubbles
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Climate through time

Temperature of Planet Earth
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Reconstruction more difficult with greater age




Drivers of climate change



Continental configuration




Orbital variations
Croll & Milankovitch




= Climatic cycles
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>400,000 years of data, Antarctica



Cyclic sedimentation in the Jurassic



Holocene Britain

Holocene Temperature Variations

End of Last
Glacial
Period
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~11,500 years of warmth
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lce Age Britain!

c. 18,000
years BP

Atlantic
Ocean

Y Cold-weather conifer
forest and steppe




Glacial processes
& products




Glamal processes
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Processes

Sediment

Deformation




Glacial products




Glacial products

Outwash sediments
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Ancient glaciations
Dropstones




Glacial landforms

Moraines (Fr., morre, 'snout’)



Glacial landforms

Drumlins (‘little ridges’)




Glacial landforms

Blakeney Esker, Norfolk (Gaelic, eiscir)
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lce Age
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Glaciers in the Vale

Legend

= = == Buried drainage
= Glacial drainage
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Maximum ice extent, c. 18,000 years ago




Glaciers in the Vale

Legend
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First stage of retreat = York moraine



York moraine
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Alluvial deposits

River temace deposits

Glacial lake deposits

Glacio-fluvial sand and gravel deposits

Glacial till depaosits

emumy AXIMUM exlent of
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Bedrock and minor superficial
deposits uncoloured

Holderness
A glacial blanket
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The Melt

Gaping Gill
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Shetland DOGGERLAND
Earlier Holocene

NORTH SFEA
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Misfit rivers




Diverted rivers
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York's aquifer

Thirsk
L

Harrogate |
,. F

% | Doncasler
.

Chalk Group (Cretaceous)
Ampihill and Kimmeridge clay fms. (Jurassic)
Scarborough ° Corallian Group (Jurassic)
Quxford Clay and Osgodby fms. (Jurassic)
Ravenscar Group (Jurassic)
Whitby Mudstone Fr. [Jurassic)
Staithes Sst. and Cleveland Ironstone fms. [Jurassic)
Redcar Mudsione Fm, (Jurassic)
Mercia Mudstone Group (Triassic)
Sherweod Sandstene Group (Triassic)
Edinglon and Roxby fms. (Permian)
Cadeby and Brotherion fms. (Permian)
FPennine Coal Measures Group (Carboniferous)
Millstone Grit Group (Carboniferous)

Carboniferous Limestone Supergroup (Dinaniian)

Kingston upon Hull
L

Sherwood Sandstone Group




York's aquifer

Alne Glaciolacustrine Fm.

Elvington Glaciolacustrine Fm. _ ,
Breighton Sand Formation
Breighton Sand Fm.
| Y””‘ f River alluvium incised
" Moraine /" Escrick Morain ™~ N

T into Inw areas.

valg of Yf.:-rh Fm ME""'JEF Hami I ﬂ|‘l Glaciulamsumu .

Sherwood Sendstone Bedrock — Older Gravel —_"'

Member

* Sherwood Sandstone = UK's 2" biggest
* Very permeable, but compartmentalized
* Heavily exploited = contamination risk



(Magnesian) Water of Life

Spa towns



(Magnesian) Water of Life

Thirsk
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Harrogate

Beer!



Sea level rise & erosion
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Next week
The Fossil Record
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