
GWAITH CWMYSTWYTH MINE
The hills of Central W ales are rich in old metal-mines such as those
visible here in Cwmystwyth. Since antiquity , people have dug and
tunnelled into them seeking the rich ores of lead, copper , silver and zinc
that occur in this district, known as the Central W ales Orefield. This panel
explains what the metal-ores are and how they were formed, hundreds of
millions of years ago.

The ores mined in Central W ales occur in lodes. A lode is a mineralised
fissure in the rock. Its width may vary from only a few centimetres to 10
metres or more, and it is filled by a mixture of minerals, some valuable
and others worthless. Here in Central W ales, the worthless (gangue)
minerals are chiefly quartz and the carbonate minerals calcite and iron-
rich dolomite. The valuable ore minerals, some of which are illustrated
below , include galena (lead sulphide), sphalerite (zinc sulphide)  and
chalcopyrite (copper iron sulphide), plus a range of less common
minerals containing silver , antimony , iron, cobalt, nickel, arsenic and
gold. Since 1845 (when publication of sales of ore concentrates began),
over 450,000 tonnes of lead-ore, 2,500,000 ounces of silver , 140,000
tonnes of zinc-ore and 8000 tonnes of copper-ore were produced from
the mines of Central W ales. Pre-1845 production is largely unknown, but
is believed to have been substantial.

The mineral lodes of Central W ales, which tend to run across the country
in an ENE-WSW direction, occur in rocks of Lower Palaeozoic age: that
is, about 445-425 million years old, belonging to the later part of the
Ordovician Period and the early and middle parts of the Silurian Period.
These strata were formed from muds and sands that were deposited on
the bed of an ancient sea. This sea, known to geologists as the W elsh
Basin, existed throughout Lower Palaeozoic times but towards the end of
the Silurian Period, it shallowed and then silted up and its accumulated
sediments were uplifted and folded. It is thought that the area has
remained as land ever since.

The formation of the lodes post-dates the folding of the rocks. However ,
to the researcher , the lodes present a complex pattern in which repeated
episodes of fracturing and mineral deposition have been recorded,
superimposed upon one another . Isotopic studies of the ore minerals

suggest that there were major phases of mineralisation during the Lower
Devonian (around 390 million years ago), the Lower Carboniferous (360-
330 million years ago) and the Lower Permian (about 275 million years
ago). 

The mineralisation is of hydrothermal origin - that is, the minerals were
deposited deep underground from hot waters, at temperatures of around

150-250oC and at great pressures. Under these conditions, such waters
can carry large quantities of dissolved metals and other substances.
However , as they migrate naturally up and along fracture systems in the
rocks, they may encounter changes in temperature and pressure, which
in turn can affect their ability to carry their dissolved payload, triggering
the precipitation from solution of the minerals that make up the filling of
a lode.

Since the deposition of the ores, millions of years ago, the land has been
further uplifted and eroded, exposing the mineral lodes. W eathering,
caused by exposure to air and water in the near-surface environment,
has altered the original ore minerals and created a range of sometimes
colourful secondary minerals, which may often be seen in the spoil tips
of the old mines. 

This site, Cwmystwyth Mine, is owned by The Crown Estate and is
protected by law as a Site of Special Scientific Interest (SSSI) for its
geology , mineralogy and for the rare metal-tolerant plant communities
that have developed on the spoil tips, associated rock outcrops and
ruined buildings. It is also protected as a Scheduled Ancient Monument
due to the archaeological importance of the mining remains.

Introduction to the Central W ales Orefield
Mae bryniau Canolbarth Cymru'n llawn hen fwynau metel fel y rhai sydd
i'w gweld yma yng Nghwmystwyth. Ers canrifoedd lawer , mae pobl wedi
bod yn tyllu i mewn i'r bryniau wrth chwilio am  y mwynau cyfoethog o
gopr , arian a sinc sydd i'w cael yn yr ardal hon, sy'n cael ei galw'n Faes
Mwynau Canolbarth Cymru. Mae'r panel hwn yn esbonio beth yw'r
mwynau metel a sut y cawsant eu ffurfio gannoedd o filiynau o
flynyddoedd yn ôl.

Mae'r mwynau sy'n cael eu cloddio yng Nghanolbarth Cymru i'w cael
mewn gwythiennau. Hollt yn y graig, a honno wedi mwyneiddio, yw
gwythïen. Gall ei lled amrywio o ychydig gentimetrau yn unig i 10 metr
neu fwy , ac mae wedi'i llenwi â chymysgedd o fwynau, rhai'n werthfawr
ac eraill yn ddiwerth. Yma yng Nghanolbarth Cymru, y mwynau diwerth
yn bennaf yw cwarts a'r mwynau   carbonad, sef calsit a dolomit, sy'n
cynnwys llawer o haearn. Ymhlith y mwynau gwerthfawr (fe welwch rai
ohonyn nhw isod),  mae galena (sylffid plwm), sffalerit (sylffid sinc)  a
chalcopyrit sylffid haearn-copr), ynghyd ag amrediad o fwynau llai
cyffredin sy'n cynnwys arian, antimoni, haearn, cobalt, nicel, arsenig ac
aur. Oddi ar 1845 (pan ddechreuwyd cyhoeddi manylion am werthiannau
mwynau crynodedig, cafodd dros 450,000 tunnell fetrig o fwyn plwm,
2,500,000 owns o fwyn arian, 140,000 tunnell fetrig o fwyn sinc ac 8000
tunnell fetrig o fwyn copr eu cynhyrchu o fwyngloddiau Canolbarth
Cymru. Nid oes llawer o ystadegau ar gael ynglyn â chynnyrch cyn 1845,
ond mae lle i gredu ei fod yn sylweddol.

Mae gwythiennau mwyn Canolbarth Cymru, sy'n tueddu i redeg ar draws
y wlad mewn cyfeiriad DwyrGogDdwy-GorllDeOrll yn digwydd mewn
creigiau o oed Paleosöig Hwyr: hynny yw , tua 445-425 miliwn o
flynyddoedd oed, ac yn perthyn i ran olaf y Cyfnod Ordofigaidd a
rhannau cynnar a chanol y Cyfnod Silwraidd. Cafodd yr haenau hyn eu
ffurfio gan laid a thywod wedi'u dyddodi ar wely môr hynafol. Roedd y
môr hwn - Y Basn Cymreig, fel mae'n cael ei alw gan ddaearegwyr - yn
bodoli trwy gydol y blynyddoedd Paleosöig Hwyr , ond tua diwedd y
Cyfnod Silwraidd, aeth yn fas.  Yna cafodd ei lenwi â gwaddodion a
gafodd eu codi a'u plygu. Credir bod yr ardal wedi parhau'n dir byth oddi
ar hynny .

Cafodd y gwythiennau eu creu ar ôl i'r creigiau gael eu plygu. Fodd
bynnag, i'r ymchwilydd, mae'r gwythiennau'n batrwm cymhleth lle
cofnodwyd achosion mynych o hollti a dyddodi mwynau, un ar ben y llall.
Mae astudiaethau isotopig o'r mwynau'n awgrymu y cafwyd cyfnodau o
fwyneiddio helaeth yn ystod y Cyfnod  Defonaidd Hwyr (tua 390 miliwn o
flynyddoedd yn ôl), y Cyfnod  Carbonifferaidd Hwyr (360-330 o filiynau o
flynyddoedd yn ôl) a'r Cyfnod Permaidd Hwyr (tua 275 miliwn o
flynyddoedd yn ôl). 

Mae'r mwyneiddiad o darddiad hydrothermol - hynny yw , cafodd y
mwynau eu dyddodi'n ddwfn o dan y ddaear o ddyfroedd poeth, â
thymheredd o oddeutu 150-250oC a phwysedd enfawr . O dan yr amodau
hyn, gall dyfroedd o'r fath gario llawer iawn o fwynau toddedig a
sylweddau eraill. Fodd bynnag, wrth iddynt symud yn naturiol i fyny ac ar
hyd yr holltau yn y creigiau, gallant brofi newid yn y tymheredd a
phwysedd.  Gall hyn yn ei dro amharu ar eu gallu i gario'u prif lwyth
toddedig, a pheri dyddodiad  y mwynau sy'n llenwi gwythïen.

Ers dyddodiad y mwynau, filiynau o flynyddoedd yn ôl, cafodd y tir ei
godi a'i erydu ymhellach, gan ddatguddio'r gwythiennau mwynol. Mae
hindreulio, wedi'i achosi gan ddatguddiad i aer a dwr , yn yr amgylchedd
ger yr wyneb, wedi newid y mwynau gwreiddiol a chreu amryw o fwynau
eilaidd, rhai ohonynt yn lliwgar , sydd i'w gweld yn aml ar domennydd
gwastraff hen fwyngloddiau. 

Mae'r safle hwn, Mwynglawdd Cwmystwyth, yn eiddo i Ystad y Goron ac
mae wedi'i warchod gan y gyfraith yn Safle o Ddiddordeb Gwyddonol
Arbennig  (SoDdGA) oherwydd ei ddaeareg, mwynoleg, a'r cymunedau o
blanhigion prin sy'n gallu gwrthsefyll metelau ac sydd wedi datblygu ar y
tomennydd gwastraff,  brigiadau creigiog ac adeiladau adfeiliedig. Mae
hefyd  dan warchodaeth fel Heneb Cofrestredig oherwydd pwysigrwydd
archeolegol yr adfeilion mwyngloddio.

Cyflwyniad i Faes Mwynau Canolbarth Cymru

Breccia
Pronounced “bretchia”, breccia is a
geological term meaning a coarse-grained rock
composed of angular rock fragments, cemented together .
The lodes of Central W ales are filled with such rock fragments,
cemented together by minerals. This image is a large block of
breccia from one of the Central W ales lodes, which has been cut
and polished to reveal its texture more clearly . The mudstone
has been shattered and cemented by sphalerite (brown) and
quartz (white).

It is thought that the breccias in the lodes of Central W ales were
formed due to the rocks in the lode-walls quite literally
exploding. Because the deeply buried rocks were under
immense pressure, sudden fracturing, which created open
fissures into which the mineralising solutions flowed, caused
localised and violent depressuring of the rocks on either side,
which then burst outwards in countless fragments.  The rock
fragments ejected out into the hydrothermal fluid within the
fracture acted as “seeding agents”, as breccia textures often
record how the minerals rapidly crystallised onto the surfaces of
the fragments, eventually filling most of the available space and
thus cementing it all solidly together .

Brecia
Mae "brecia" yn derm daearegol sy'n golygu

craig â graen bras sy'n cynnwys darnau miniog o
graig wedi smentio yn ei gilydd. Mae gwythiennau

Canolbarth Cymru yn llawn darnau o graig o'r fath wedi'u
smentio â mwynau. Yn y llun hwn fe welwch chi floc mawr o
frecia o un o wythiennau Canolbarth Cymru, a gafodd ei dorri a'i
sgleinio i ddangos y graen yn well. Cafodd y garreg laid ei
dryllio a'i smentio â sffalerit (brown) a chwarts (gwyn).

Credir bod y breciâu yn y gwythiennau yng Nghanolbarth Cymru
wedi ffurfio am fod y creigiau yn waliau'r gwythiennau wedi
ffrwydro yn llythrennol. Am fod y creigiau a gafodd eu claddu'n
ddwfn o dan bwysau mawr , cafwyd dryllio sydyn a greodd
holltau agored.  Llifodd y  toddiannau a oedd yn mwyneiddio i
mewn i'r holltau hyn, gan achosi i'r creigiau ar y naill ochr a'r llall
i ddirwasgu'n ofnadwy cyn ffrwydro tuag allan yn ddarnau
dirifedi.  Gweithredodd y darnau o graig a hyrddiwyd i mewn i'r
hylif hydrothermol fel "cyfryngau crisialu"; yn aml bydd graen
brecia yn dangos fod y mwynau wedi crisialu'n gyflym ar wyneb
y darnau.

An underground
mine-working
Here is a photograph taken underground at a lead mine
in Ceredigion. It shows a stope - a mining term referring to the
narrow slot-like excavation made in the rock in order to remove
the lode. Note the steep sides: many lodes are almost vertical,
while others are inclined to the north or south. The ore removed
from the stope was taken in tramloads to the surface. Here it was
crushed down to a coarse sand and the ore was mechanically
separated from the waste rock and quartz particles. This was
done by gravity , using water to wash away the lighter waste
material (the “tailings”), leaving behind the heavy metal
sulphides (the “concentrates”), ready to be smelted elsewhere.

The photograph also shows a drift - a horizontal tunnel driven
along the lode in order to explore it. Only the richer parts of the
lodes were stoped away: below a certain grade, the lode would
be left in place as it was not economically viable to mine. It’ s
also worth noting in this image that a timber floor would have
once extended across the stope here to allow access into the
drift. In this case it has gone, having collapsed into the void
below . Old timber floors are one of many hazards present in old
mine-workings, which are highly dangerous places for the
inexperienced or unwary .

Mwynglawdd
tanddaearol

Dyma lun a dynnwyd o dan ddaear mewn mwynglawdd
plwm yng Ngheredigion. Mae'n dangos ponc - term sy'n cyfeirio
at y gloddfa gul a wneir yn y graig er mwyn  symud yr wythïen.
Sylwch ar yr ochrau serth: mae sawl gwythïen bron yn hollol
syth, ond mae eraill yn goleddu tua'r gogledd neu'r de. Byddair
mwyn a gâi ei dynnu o'r bonc ei gario mewn tramiau i'r wyneb.
Yno, câi ei falu'n dywod bras a châi'r mwyn ei wahanu'n
fecanyddol o'r graig wastraff a'r darnau cwarts. Gwnaed hyn â
disgyrchiant, gan ddefnyddio dwr i gael gwared ar y gwastraff
ysgafnaf (y "sorod"), gan adael y sylffidau metel trwm (y
"crynodiadau"), yn barod i gael eu mwyndoddi rywle arall.

Mae'r llun hefyd yn dangos drifft, sef twnnel llorweddol wedi'i
dyllu ar hyd yr wythïen er mwyn ei harchwilio. Dim ond y
rhannau gorau o'r gwythiennau fyddai'n cael eu cymryd: byddai
gwythïen o dan radd benodol yn cael ei gadael yn y fan a'r lle am
nad oedd hi'n werth ei mwyngloddio. W rth edrych ar y llun hwn,
mae hefyd yn werth sylwi y byddai llawr pren wedi croesi'r bonc
yma er mwyn cael mynediad i'r drifft. Yn yr achos hwn, mae'r
llawr wedi diflannu, ar ôl cwympo i'r gwagle islaw . Mae hen loriau
pren ymhlith y llu o beryglon mewn hen fwyngloddiau, a rhaid
cymryd gofal mawr .

Galena
Galena (above) is lead sulphide, with the chemical
formula PbS. Although pure lead sulphide contains 86.6%
lead the galena found at these mines typically contains
numerous small inclusions of other sulphide minerals
and an important “impurity”, silver . The mines of Central
Wales were an important source of silver , and at the
richest mines the galena could yield in excess of 30
ounces of silver to the ton of ore. Another information
panel at one such mine, Cwmsymlog (grid reference SN
698 837), explains more about the silver-mining industry
in Central W ales.

Galena
Sylffid plwm â'r fformiwla gemegol PbS yw galena
(uchod). Er bod sylffid plwm pur yn cynnwys 86.6% o
blwm, mae gan y galena yn y mwyngloddiau hyn lawer o
gynhwysion bach o fwynau sylffid eraill ac "amhuredd"
pwysig, sef arian. Roedd mwyngloddiau Canolbarth
Cymru yn ffynhonnell arian bwysig, ac yn y
mwyngloddiau gorau fe allai'r galena roi dros 30 owns o
arian o bob tunnell o fwyn. Mae panel gwybodaeth arall
mewn mwynglawdd o'r fath, Cwmsymlog (cyfeirnod grid
SN 698 837), yn esbonio mwy am y diwydiant
mwyngloddio-arian yng Nghanolbarth Cymru.

Sphalerite
Sphalerite (above), or zinc-blende, is zinc sulphide with
the chemical formula ZnS for the pure form, which
contains 66.94% zinc. However , some iron (typically 2-5%)
is commonly present, and sphalerite also contains small
amounts of cadmium. Although abundant in Central
Wales, it was only mined in earnest from the 19th Century
onwards, when demand for zinc increased after a
practical way to smelt the ore had become well-
established. Prior to this time it was tipped with the
waste, and at some mines it was later hand-picked from
the tips once it became economically viable to do so.

Sffalerit
Mae sffalerit (uchod), neu sinc blend, yn sylffid sinc â'r
fformiwla gemegol ZnS ar gyfer y ffurf bur , sy'n cynnwys
66.94% o sinc. Fodd bynnag, mae peth haearn (2-5% yn
nodweddiadol) yn bresennol yn gyffredin, ac mae
sffalerit yn cynnwys ychydig o gadmiwm, hefyd. Er ei fod
ar gael yn helaeth yng Nghanolbarth Cymru, ni chafodd ei
gloddio o ddifrif ond o'r 19eg ganrif ymlaen, pan
gynyddodd y galw am sinc ar ôl cael hyd i  ffordd
ymarferol o fwyndoddi'r mwyn.  Cyn hyn câi ei ollwng
gyda'r gwastraff, ac mewn rhai mwyngloddiau cafodd ei
dynnu â llaw o'r tomennydd unwaith y daeth yn werth
gwneud hynny .

Chalcopyrite
Chalcopyrite (above) is a copper iron sulphide with the
chemical formula CuFeS 2. It contains 34.63% copper and
is the most important ore of that metal worldwide. Its
golden yellow colour may mislead inexperienced
prospectors to believe they have found gold!
Chalcopyrite is widespread throughout Central W ales, but
was only present in workable amounts at a relatively
small number of mines, for example in the Cwmerfin
district, in the area north of Nant-y-moch Reservoir and at
Dylife in NW Powys.

Calcopyrit
Sylffid haearn-copr â'r fformiwla gemegol CuFeS2 yw
calcopyrit (uchod).  Mae'n cynnwys 34.63% o gopr , a hwn
yw'r mwyn pwysicaf o'r metel hwnnw yn fyd-eang. Gall ei
liw melyn euraid beri i  chwilwyr amhrofiadol gredu eu
bod wedi darganfod aur!  Mae calcopyrit i'w gael yn
helaeth ledled Canolbarth Cymru, ond dim ond mewn
nifer gymharol fach o fwyngloddiau yr oedd yna ddigon
i'w gloddio, er enghraifft yn ardal  Cwmerfyn, i'r gogledd
o Gronfa Ddwr Nant-y-moch, ac yn Nylife yng Ngogledd
Orllewin Powys.

The chief ore minerals of Central W ales
Prif fwynau Canolbarth Cymru

WHEN VISITING OLD MINE SITES IT IS YOUR RESPONSIBILITY T O TAKE CARE T O ENSURE YOUR PERSONAL SAFETY, 
TO OBTAIN ANY NECESSARY LANDOWNER'S PERMISSION AND T O AVOID CAUSING ANY ENVIRONMENTAL DAMAGE. 

PAN FYDDWCH YN YMWELD Â HEN FWYNGLODDIAU, CHI SY'N GYFRIFOL AM EICH DIOGEL WCH, AM GAEL UNRHYW GANIA TÂD
ANGENRHEIDIOL ODDI WRTH Y LANDLORD AC AM OSGOI ACHOSI UNRHYW NIWED I'R AMGYLCHEDD.

Regionally Important Geodiversity Sites (RIGS) are places of relevance to the local district in educational, historical or
research terms. For more information on the RIGS of Central W ales, please visit:  

www.geologywales.co.uk/central-wales-rigs

Mae Safleoedd Geoamrywiaeth o Bwysigrwydd Rhanbarthol  yn lleoedd sy'n berthnasol i'r ardal leol o ran addysg, hanes
neu ymchwil. I gael rhagor o wybodaeth am y safleoedd hyn yng Nghanolbarth Cymru, byddwch cystal ag ymweld â:

www.geologywales.co.uk/central-wales-rigs


