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Anglesey Geology Overview 1

ÅComplex geology debated over for 200 years
ÅSome rocks still unidentified (Llanddwyn Island)

ÅOldest Precambrian rocks date from ~700 MYA
ÅStill Disputed

ÅGwna Complex
ÅAnglesey originally formed with England and Wales as a volcanic 

island arc (Older Arcs?) on the northern margin of Gondwana near 
South Pole

ÅFurther volcanic activity built the arc by 570 MYA to form part of the 
continent of Avalonia

ÅSubsequent turbidite flows of graded material into a deep oceanic 
trench

ÅThese formed a melange of debris which were later periodically 
subducted and metamorphosed

ÅSubduction slows and the metamorphosed rock rises under its 
own buoyancy to form what is now known as the Gwna Complex 
containing Blueschist.



Material Forming 

Gwna Complex



Anglesey Geology Overview 2

ÅSouth Stack & New Harbour Group

ÅOn the seaward side of the trench in a quieter environment 
quartz sands and finer muds were deposited in shallow 
marine basins from turbidity currents

ÅThese became the South Stack and New Harbour Groups

ÅAfter deposition igneous bodies became emplaced in the 
New Harbour Group (Gabbros, Dunites and Hartzburgites)
ÅThis has been interpreted as a óTectonically Emplaced Ophiolite Sequenceô 
or óDismembered Ophioliteô but is disputed

ÅSubsequently episodes of compressive deformation 
occurred causing massive uplifting and folding
ÅParticularly impressive in the thinly bedded New Harbour Group

ÅFolding on scales of kilometres to centimetres with parasitic folding



Anglesey Geology Overview 3

ÅAvalonia rifts from Gondwana and moves North during 
early Cambrian to Ordovician times
ÅIapetus Ocean between Avalonia and Laurentia closing

ÅBy the start of the Ordovician (490 MYA) sea levels rose and 
covered Anglesey

ÅWave action eroded in the original Precambrian rocks to form 
conglomerates seen on North coast

ÅSome volcanic activity with óBlack Smokersô produced mineral 
deposits found at Parys Mountain

ÅAvalonia moves to 20 deg South of the equator by end of 
the Silurian (412 MYA) and joins to Laurentia and Baltica.
ÅMany episodes of tectonic collision and deformation adds to the 

complex geology of Anglesey

ÅCause of the NE to SW parallel bands of rock types seen today

ÅAngleseyôs maritime period ends



Anglesey Geology Overview 4

ÅAnglesey continues to move North during the Devonian ( as part of 
the óOld Red Sandstone Continentô
ÅCrosses Equator during latter part of the Carboniferous

ÅPeriod of arid terrestrial conditions 

ÅWeathering produces óOld Red Sandstoneô seen at Bodafon Mountain and 
Lligwy Bay

ÅGondwana moves North and by Permian times (260MYA) joins with 
the rest to form Pangea together with Siberia

ÅThe sea returns to Anglesey during the Carboniferous and Permian 
(354 ï248 MYA)
ÅShallow warm tropical seas result in thick limestone, sandstone & mudstone 

deposits

ÅDeposits are cyclic; 11 cycles seen in Wales but only 4 in Anglesey

ÅRich in fossilised Brachiopods and Corals

ÅSeen as part of the Coedana complex

ÅJourney North continues during the Mesozoic era
ÅFinal weathering and much later Caenozoic glaciation form the current 

landscape



Proto Avalonia Building ïVolcanic Island Arcs 



Avalonia Detaches and Moves North



Avalonia Joins Laurentia & Baltica; Iapetus Closes



Gondwana Moves North To Join ORSC



Formation of Pangea







Day 1 ð7 Sept

South Stack



South Stack

ÅMain rocks types are Greywackes & Pelites
ÅDeposited by turbidity currents on edge of a continental shelf in 

the Precambrian or early Cambrian (some dispute)

Å Sediments tumbled down the continental shelf

Å Mixture of coarse and fine grained sands and muds

Å Burying & metamorphosis with pressure & heat

Å Coarser grained material with sand in a mud matrix form 

Greywackes, also known as Psammites

Å Finer grain muddier material moves further from continental shelf 

producing Pelites

Å Further metamorphosis causes foliation and preferential 

alignment of óplatyô minerals (e.g. mica) which can produce a 

ósheenô in the Pelite (sometimes called Phyllite)

Å The South Stack bed compositions vary producing a range of 

different folding in response to tectonic pressures

Å Pelites fold more easily



South Stack lighthouse



Greywacke of the South Stack formation



Greywacke created from turbidite flow.



Greywacke, South Stack Formation



Pelite, South Stack Formation



South Stack - Fault



Anticline on island



Pelite, New Harbour Group



Day 2 ð8 Sept

Rhoscolyn



Rhoscolyn Overview

ÅRocks date from about 520MYA (Late Precambrian/early 
Cambrian)
ÅLead/Uranium radiometric dating

ÅAlthough very old they do contain early Cambrian trace fossils

ÅRock types similar to South Stack
ÅGreywacke (aka Psammites)

ÅPelites and Phyllites (mica sheen)

ÅAdditionally Quartzites (metamorphosed pure quartz sandstones)

ÅSimilar óTurbidite Fanô formation mechanism as South Stack

ÅExtreme Folding
ÅMacro and micro scale (km to cms)

ÅFolding particularly striking in thinly bedded, more ductile, Pelites

ÅParasitic folding



Rhoscolyn GPS Track



Location 1 ςBorthGwyn beach


