
My late friend, the Rev'd Meredith
Pawell knew of my interest in geolog5
and asked me to provide articles for
inclusion in the Llanidloes Baptist
Chapel publication of the "Irlet". The
congregation knew little of gf,ology, so

the articles were simple and easy to
understand.

I do miss my friend.
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GEOLOGY *PART 1

ByBill Bagley

Geology is the study of the rocks which make up the surface of
the Eaiih and to interpret the landscape to find out jgst what has

happened to the Earth ovet million of years, and is still

t uirir**"g today. This little series of geological explanations

urilf attempt to explain what we have learned and will
especially concentrate on the geology of Wales'

However, before we gome to the geology of Wales, we must

start at thevery beginning *d t9 folqltun of q1E4!i
Biltions of vears aeo Eaxth was not as it is now. Earth wasBillions of years ago Earth was not
approximately two thirds the size that it is today and there was

no moon. Most recent thinking is t{at there was a smaller

planet than the Earth which was also orbiting the sun. The

Earth and the smaller planet got too close to each other and

probably helped by gravrty they collided. This was a

cataclysmic event of gigantic proportions creating a massive

explosion and resulting in the melting of both planets, which

eventually coalesced into a new planet, or should we say a new

larger Ear.th.

Next time the creation of the moon and its importance in

helping to sustain the life giving conditions on Earth-
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by Bill Bagley.

4.5 billion years ago the Earth was in collision with a

slightly smaller planet. The two planets merged together
and a new enlarged Earth was created. This was a very
violent event and as a result 70% of the Earth's crust was

blasted into space. For a very long time the Earth had the

appearance of a freball, and the millions of pieces of rock
which did not escape Earth's gravitational pull, settled into
orbit. The earth graduall,v cooled down, and at the same

time the orbiting fragments of rock collided with each other
and merged into larger, and yet larger pieces, rather like a

snowball increasing in size as it is rolled along. A.s the
pieces got larger they produced their own gravity and so all
the pieces of rock were eventually attracted to each other to
create a single large rock - the moon.

I'he newly formed moon was at least ten times closer, and

possibly twenty times closer, to the Ea:th than it is today'

il*ruur* it was so close to the Earth, the moon's gravity

caused the tides to be at least 1000 times higher than today'
'l'he newly lormed Earth v,'as very disturbed, and very

volcanic. and the massive tides brought immense amounts

ol'debris from the land into the seas. lt was in the seas that

life evolved, aided by the salts and the minerals contained in
the debris. Without the moon's affect on the tides this
might not have happened. Even so. it was millions of vears

before life did evolve, and it is thought that that life, in the

form of single cell organisms, first appeared 3,800. million
years ago. 1-he organisms probably started life in mud flats
in tidal regions. tidal regions which would not have been
there but for the ef-fect of the moon's gravity.

The evolution of life and its explanation would require a
chapter on its own, but a few lacts need mentioning which
have had an affect on that evolution. Firstly, w,hen the trr,-o

planets collided, they both had liquid iron cores and these
were then incorporated into one. As a result the Earth has a
much larger iron core that it has a right to expect. This iron
core produces a very powerful magnetic field. It is this
magnetic field which repels the Suns solar wind. If the
solar wind and its harmful radiation did reach the surface of
the Earth,life would not be able to exist.
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it was so close to the Earth, the moon's gravity

caused the tides to be at least 1000 times higher than today.

The newly formed Earth was very disturbed, and very

volcanic, and the massive tides brought immense amoullts

ol'debris from the land into the seas. It was in the seas that

Iife evolved, aided by the salts and the rninerals contained in

the debris. Without the moon's affbct on the tides this

might not have happened. Even so. it was millions of years

before life did evolve, and it is thought that that life, in the

form of single cell organisms, first appeared 3,800. million
i/ears ago. The organisms probably started life in mud flats
in tidal regions, tidal regit-:ns which would not have been
there but for the effect of the moon's gravity.

The evolution of life and its explanation would require a
chapter on its own. but a feu, lacts need mentioning which
have had an aftbct on that evolution. Firstly, when the two
planets collided, they both had liquid iron cores zurd these
were then incorporated into one. As a result the Earth ha-s a
much larger iron core that it has a right to expect. This iron
core produces a very powerful magnetic field. It is this
magnetic field which repels the Suns solar wind. If the
solar wind and its harmful radiation did reach the surface of
the Earth,life would not be able to exist.

The collision also imparted a tilt and a spin to the Eafih.
The tilt gives us o* diff...nt seasons, and the spin gives us
night and day.

secondly, the affect of the moon on the earth,s tides as weil
as its affect on the circadian rhythm of animals has beeninstrumenhl in determining rf" *g..ss of animal life. The
Earth is perfect for the maintenance of life having just the
right temperature, the right amount of water, thr;gh;
distance from the sun, the right magnetic field to sielter us
from the solar wind, and the right bieathabre atmosphere. If
any one of these things were not just right, *. *o,rid not be
here.

In Part Three l,ll attempt an explanation of how the
continents have moved around the globe, for instance:
Wales started life well below the Equator. very close to
where Australia is now.



The $tory of the Harth

Part fhree.

By Mr Bill B4ley

The Earth's collisisn with and absorption of a smaller, Mars size planet, left

the HarSI in a Tireball. condition for many mi{lions of years, but eventually,

the Earth started to ccol,dosJn and stabilise.

Today, the Harth is more or less diviffi into fuur distinct parts. Firstly the 
!

inner core whhh is solid iron and is ahut 825 miles &ick. Then cornes the

outer csre which is liquid imn and is 1200 rniles thick" Next is the man{e

which is mmposed of llquid mck and is 1750 rniles thick. Finally cornes the

crust, the land ns live on, and tris is only 25 miles thick and can be

sonsidered as tte hardern{ $urfaee, or skin on the hquld roek of the mantl*.

$o tlre part of the eartlr wB live on, the crust of ihe nrantle, is like tle skin on

a rice pudding,

There are two Upes of crusl Ofte is the 0ceanic crust, rlrhich is be**ath the

ccean$, and the other, the Contimntd cru$t, which is the land that we live

0n. The Continental crust $,4$ almost fully developed by 450 milllon year$

ago, but the continents at thst tirns borc no relation to fte size and position

of the continents today.

The area of crust wfrich would errentually hecome Wales nas ladlucked in a

$uper continent knoum as Gondwanaland. &rdr*analand wa$ loc#.ed well

below fte equator, and contained other areas of land $ffi nCIw knox as
Aftica, lrdia, Ausfalia, New Zealand, $outr America and Antartica. Afier
Gondrersraland broke up Wab$ besan ih loumey $orfiwards, aorsss he
world, as did fre ather counties. The loumey tocifr aborlt 400 millifir yeart
until Wahs finally ended up where it is today,

The fad ttrat the continental crust could rTrove around the earth wm not
dlscovered until fte rnid 1g$Ss w{ten it was notiM trat Africa, Arn#FiGa,

lndia, Ausfialia ek had shapes frat could be fithd tryether just like a giant
jigsaw puule.

tYexf time * The adverrfu,Es iif Wdes as rf unde*ookrfs epre laurney from
near fhe Souft Pde ta uyherc rf rs foday.



Thr Net
4*@9AAg

Geologl'- Part {
Bill Baglel'

Wales did not start litb in its present position on the Earth.
Walers actualll originated from someu,here ven' ncar the South
Pole. Thc storl of it's.iourne\ across thc globe could easill, be

very technical in it's description, accordingly the following
account is necessarily very basic.

About 50 years ago it was noticed that all the major continents

would fit together, somewhat like a big jigsaw puzzle (It had

been noticcd rnany years earlier, but no-one took any notice).

The reason that the observation was now taken more seriously

was that another discovery had been made with the use of new
technology, With echo'sounding equipment and other

technical advances a huge mountain range 40,000 miles long
was discovered snaking ttrough the very deepest parts of the

worlds major oceans. [t rvas then deduced that this mountain
range had been formed from material welling up through the

Earths crust rvith the effect of pushing apart the "plates" on
which the continents sit. l'he nrovement is almost
imperceptible, only an inch or so each year, but over millions
of years, the distances can be measured in many hundrcds, and
sometimes thousands of miles. 

t
Before going any firther a description of the term pla/e is
needed. All the major continents sit upon these plates, of
which there are about ten with a few smaller ones. The plates
vary in thickness from 30 miles to 100 miles. [n comparison
with the size of the Earth, the crust, which is made up of these
plates is very thin, and could be compared to the skin on a rice
pudding.

Once the theory of plate moyement was establishe4 scientists
were able to work out the history of these movements and
deduce the original position of today's continents. Originally,
about 700 million years ago there was only one laud mass on
the Earth comprised of all of the modern day cortinents, and
Wales \ryas somewhere in the middle of it. The landmass has
been given the name Pangea. Of course there was only one



oce&n and this has been called llartthalassa. 
-l'ime 

passed antl

b1'150 million )'eats ago the one landmass had norv split irrtg

ttvo. roughll'North and South. 'l'lte tttlrthcnt oltc lvas called

Laurentia- and contprised of what were to bcctlttre North

America and Asia. and a little lrit that lvas to becorttc Scotlarrd,

T'he southern landmass \\'as called Gotttlrvanaland. colrrprisctl

of what were to become South Ame:rica. Alrica. Australia,

Antarctica. and also the other half,of the Rritish lslcs. 'l'lrc

tnoventent contittued. and cventttalll' tlte landtttassrrs trrokc ull
into the recognisahle sltapes oI tttday''s cotttittcnts.

Over thc next million ycars the continents rnovecl hallway
across the face of the Earth till tlr*, occupied today's positions.
The),are still moving at tlre rate of an inch or so each year, so
in 50 million years time. the British Isles rvill be much nearcr to
the North Pole" The British Isles, including wales did not
hecome a-s one till ahout 420 rnillion vears flEo, when S"rtland,
rvhich rvas originallv joined to Ncwloundland driftecl across the
Iapetus ocean and collided. l'lre ioin is verv obvious and is
even noticeable on maps.

over the past 700 mitlions years wales has moved fronr
somervhere near the South Pole, up across the equator, and is
now well on the way to the North pole. Consequent of this
movement wales has experienced Arctic conditions, deserl
conditions. tropical forests, a period of time as a sea basin, also
volcanic activity. massive folding and uplifting of the rocks and
several ice ages.

Some af these dffirent conditions have teft their eviclence in the
rocks and landscape o-f lvales, and next time t wiil expand on
this.fimher


