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James Hutton (1726 — 1797)
known as the founding father of
geology was a man of genius.
Whilst farming nearby he indulged in his passion
for geology. The rocks here at Siccar Point were
the defining proof for his revolutionary Theory
of the Earth. Most people at this time thought
the world no older than a few thousand years.
Hutton realised that earth processes are cyclical
and that geological time is virtually unlimited.
What we see today is very much how he would
have seen it over 200 years ago (but a moment

in geological time!).
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SAFETY WARNING
The slope down to the
unconformity is steep
and dangerous. Please
proceed with care at
your own risk along the .
field boundary to your
right. You do not need
to go down to the shore
to observe what these

photographs illustrate.

more about Hutton AND THE TRAIL
the James Hutton Exhibition located

r Coiintrv Farm chan in Auchancrow.
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| HOW THE UNCONFORMITY WAS FORMED

Seiow e Fast Contie I o
S n st = | Deposition and compaction of sediment on a sea

bed forms rock layers (400 million years ago)
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Folding and uplift of the rock layers during
a period of mountain building
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Erosion of the rock-layers
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The yellow lines mark the time gap between the
underlying vertical rock-layers (greyish in colour

and called ‘Greywackes’) and the overlying gently G N 4
dipping rock-layers (reddish in colour and called ;
‘Old Red Sandstone and Conglomerates’). The
gap represents 55 million years.

a gap of 55
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( | between the
i l | upper and
lower rocks

Rock-layers sinking and after a gap of 55 million years,
deposition of new sediment (now known to be from
rivers and lakes rather than the sea) on top of them

During this time the underlying rocks formed
from layers of sediment deposited on the floor of
an ancient ocean, had been folded, uplifted and
eroded. This produced an uneven land surface
onto which the overlying rocks were then
deposited as sand and gravel. The irregular
surface between the vertical and the gently
dipping rock-layers is known as an unconformity.

The new sediment is compacted into
d rock laye;
tilting brings the rocks to their present szixa'u:nd
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Erosion, transport, sédimentation

Coastal erosion




ALTERATION CHIMIQUE DESAGREGATION MECANIQUE
(Dissolution, Hydrolyse, ...) (Cryoclastie, ...)

IONS DEBRIS
(mis en solution) (particules solides)
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from plate tectonics to —3| or metamorphic | €—  Mainly through the
create topographic relief e hydrologic cycle

Physical and chemical weathering

~80% ~20%

Zone of weathering

Transport by Transport by water
water, wind, and ice ¢

Precipitated by Deposited directly as
organisms chemical precipitate
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Conglomerate Sandstone Mudrock Limestone Reef Evaporite and
Siliciclastic rocks Biogenic carbonate rocks  iron-formation

and lithification

Zone of deposition
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Soil
horizon

umus layer (generally
dark due to organic
compounds)
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Altération chimique (hydrolyse)
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La dissolution et I'hydrolyse sont les deux
processus principaux de l'altération chimique.
Oxydation et hydratation/déshydration jouent
un réle plus mineur.

La dissolution est la décomposition totale d’'un
minéral, c'est par exemple le cas de la calcite ou
de l'aragonite :

CaCO3 +C02 + H20 ->Ca2+ 2HCO3

L'hydrolyse est la décomposition incompléte
conduisant a un minéral résiduel :

2NaAlSi308 + ZO2 + 11H20
Albite ¢

Si20RAI2A0H)4 + 2Na+ + 2HCO3 + 4H4Si04
kaolinite acide silicique
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Laminar flow
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Fly River ~

En millions de tonnes par an

N

Décharge de charges solides par les fleuves. Total : 18,3 milliards de tonnes/an
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1. Enfouissement
et compactage *

formation d'un ciment par précipitation
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ALTERATION CHIMIQUE DESAGREGATION MECANIQUE
(Dissolution, Hydrolyse, ...) (Cryoclastie, ...)
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étritiques

I R.sedimentaires résiduelles
I R.sédimentaires chimiques
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.sedimentaires carbonées






Taille des
particules
(mm)

Classes

ranulomeétriqueg

Eléments

Sédiments non
consolidés

Sédiments
consolidés
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RUDITES

GRAVIERS

CAILLOUTIS

GRAVIERS,
GRAVES

MICROCONGLOMERAT]

trés grossiers
GRAINS | grossiers
DE | moyens
SABLE | fins
trés fins

ARENITE
IIGRESII

LUTITES

PARTICULES
SILTEUSES

SILTITE

"PELITE"

ARGILITE










qument Valley, Arizona
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