Harrow & Hillingdon
Geological Society

Evidence of past climates
from local rocks
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What can local rocks tell us about climate change”




The Southeast of England is characterised by the great bands of white chalk which form the hills of the Chilterns and the
North Downs. Between them is the London Basin with its accumulation of pebbles, silts and clays laid down in shallow s
and coastal plains in a stilopical climate. The Thames Valley cuts through the basin carrying young rocks from the Ice A
in the last 2.6 million years. The geology of London tells the story of the changing climate through time.
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At 124m, the 18
highest point in
Greater London.

From the top of the hill
you can see across the
London Basin. Central
London is approximately
12 miles away.

Harrow on the Hill
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We are fortunate that very good records have been kept about London throughout its history and in recent ti
more tunnel shafts and boreholes have been dug here than under most major cities. We can use these reco
trace different rock types that appear at depth and in the same order across the London region and further &
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Harefield Pit in 1
Hillingdon is a Site
of Special
Scientific Interest
(SSSI) because it
preserves the
succession of rock
types above the
White Chalk.
Layers of pebbles
silts, sand and claj
are a record of the
changing
environment
including the time
of the last thermal
maximum, when
temperatures rose
by 58 C The
same layers of
rock are also
found in the
Pinner chalk
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How many
million yrsago

Local Rocks through Geological Time

Geological Period: Epoch Geological Formatior| Exposed at

Climate details

c.4948 Ma

c.5249 Ma

56-55 Ma
56-55 Ma

88-85 Ma

Paleogene:Eocene Bagshot Fm.
(Late Ypresian stage) (Brackleshan@Group)

Paleogene:Eocene (Thames Group)
(Ypresian stage) Harwich Formation

Paleogene:Eocene (Thames Group)

(Ypresian stage) London Clay Fm. &
Claygate Member
Paleogene:Paleocerteocene (Lambeth Group)
(ThanetiarYpresian stages) Reading Formation
Paleogene:Paleocefteocene (Lambeth Group)
(ThanetiarYpresian stages) UpnorFormation

Cretaceous: Upper=Late (late (Chalk GroufWhite

Coniacian / early Santonian stage Chalk Subgroup)
Seaford Formation

Harrow Hill

Exposed only at
Harefield SSSI

Claygate Member
at Harrow Weald
Common

Harefield SSSI
Northwood Gravel Pit;
The Dingles, Pinner

Exposed only at
Harefield SSSI

Harefield,

Warm/humid: Fluctuating
sea levels. No ice at poles

Warm/humid: Fluctuating
sea levels. No ice at poles

High sea levels.
Warm temperatures
No ice at poles

Paleocenezocene Therma
Maximum (PETM)
Temperatures increased b
5-8 C.This is our nearest
analogue to the climate
change we are seeing now

No ice at poles; high sea

Pinner chalk mines levels; globally warm, wet

and swampy conditions



Cross Section of the London Basin

For the past 56 million yearshe
has been

accumulating sediments such as

clay, gravel and sand. These lie o

top of olderrocks from the time of

the dinosaurs.

These older rocks include the

white chalkthat is found across

southeast England. If you dig dee o

enough anywhere in London you
will find it.

Dig even deeper and you will find :

evenolder rocks- suchas those

found in the southwest of Englanc 1

and Wales. However, we cannot
see those at the surface an er
iIn London.

In Harrow and Hillingdorf we find  superimposed on the olde

chalkof the Seaford Formation.
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The Seven Sisters Chalk Cliffs at Seaford, East Sussex




What is Chalk?

The remainsof tiny micro-organismsin Read about it on Geology.comn
the seacreatea marine sedimentwhich .
accumulateon the seafloor asooze If  BY examining chalk under a scanning RORROLIE.  THees

CALCIO-
SOLENIA

thisis highin calciumcarbonate(CaC® ¢ €lectron microscope it is possible to
and the sea conditions are just right, identify platesof calciumcarbonatecalled

chalkwill form. coccoliths from singlecelled algae
(coccolithophores)and the shells of tiny _—
marine animals known as foraminifera | S veao
(aISOh| gh in C aC(D U T/-I\-ICOA}EI; FURHARRA | SPRAERA SPHAERA
% .l' 2 "[’ . . ‘ cyrtoliths caneolith
EMILIANIA HYMENOMONAS OPHIASTER PA%T)@
l
g osteolith
£ placolith cricolith 00
THORASPHAERA PONTOSPHAERA
BRAA%SPHAERA
o Present ay coccollthophores Photo by Robin Mé}naﬁ(llson Taylor . i g i s
Present day foraminifera shells. Photo by Roger B. Willams -[1] doi:10.1371/journal.pbio.1001087, CC-8X 4.0, (after Halldall&Markali 1955 - other sources)

http://www.kgs.ku.edu/Publications/ancient/f06 fusulin.html https://commons.wikimedia.org/w/index.php?curid=99404892



https://geology.com/rocks/chalk.shtml
http://www.kgs.ku.edu/Publications/ancient/f06_fusulin.html
http://www.kgs.ku.edu/Publications/ancient/f06_fusulin.html
https://commons.wikimedia.org/w/index.php?curid=99404892

Chalk and Climate

What do we know about the
climate at the time when the

Chalk was forming?

Sealevels were particularly high
when the white chalk formed, over
150m above the present sea level
with no ice at the poles and warm
sea surface temperature; southern
England lay beneath a warm shallo
sea. The chalk formed at depths of
100m300m and contains few
impurities from river sediments due
to arid conditions on land.

¢KS f S@St 2F [/ hi
was high, creating ideal conditions
for algae to bloom and create

ESatelllte photographThe m|Iky blue colour of th| phytopl; loom in Barents massive quantities of sediment and

I_S_ea strongly suggests it contains coccolithophores,d & sk 3 & an ooze rich in calcium carbonate.
By Jeff SchmaltZNASA Earth Observatory, Public Domhitps://commons. Wlklmedla org/w/index.php?curid=161414



https://commons.wikimedia.org/w/index.php?curid=16141577

Figure 19. Summerhouse Lane Pit in 2005 showing diss
reappears at the base of the pit.

Figure 14. Harefield quarry when ‘Lf’ :

Seaford Chalk is the same White Chalk that is found in Hillingdon at Harefield Pit SSSI and Summerhouse Lane Pit, a
the Pinner Chalk Mines in Harrow; other outcrops in the London area occur near Greeglamictieyand Croydon.

Across London we find layers of sand and clay above the chalk, sediments that were mostly laid down in shallow coast:
covering the area where London stands. The London Basin had formed after the chalk as a result of tectonic movemen



White Chalk from Harefield Pit SSSI

flint pebbles
“— eroded from chalk
Ch.alk Group and deposited later
White Chalk Subgroup

Seaford Chalk <« Glyphichnu$arefieldensis
Forma’uon crustacean burrows




