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THE NORTHERN PENNINE OREFIELD

An introduction

The Northern Pennine Orefield camprises a sequence of = Carboniferous
sediments folded gently into a half-dome structure bounded on the north by
- the StublichaultSjstenalmgthe!}meVaney,mthewestbythePemﬁne
Fault System along the escarpment and on the south by the Stainmore
Syncline. The beds dip eastwards beneath the Westphalian Coal Measures and
younger rocks of the Durham coast plain.

two

The Carboniferous sequence of the Northern Pennines may be divided into

broad divisions. The Alston Group of Viséan age is composed mainly of
shales and sandstones with several limestones and a few thin coals ard is
overlain by the "Millstone Grit" of Namurian age composed mainly of shales,
sandstones, same coals and a few limestones, the most noteable of which is
the Great Limestone at the base of the division. The Carboniferous rocks

compared with the rocks of the Lake District. These are known fraom deep
boreholes and from outcrops along the Pennine escarpment and in Teesdale.

Themmeraldepositsofﬂ)eareaocamwiﬂunﬂue&rbadfermssedjnentsas
vein and replacement deposits (Dunham 1948). A very well-marked zonal
arrangement of the constituent minerals is present with a central zone
dominated by fluorite and an outer zone in which barium minerals are
characteristic. Only in a few localities do fluorite and barium minerals
occur together. This zonal pattern of minerals closely parallels gravity
values and volatile contents of coals within the area and led to the
suggestion that it reflected a temperature zonation around a granitic body
at depth. This was tested by the drilling of the Roockhope Boreholes in
° 1960-61. Granite was reached at a depth of 390 m though it was found to
have a weathered top and therefore pre-dates the Carboniferous sediments.
Clearly the mineralisation could not have developed as a result of the
intrusion of the granite into the Carboniferous rocks. However the granite
is considered to have provided a channel up which mineralising fluids
migrated and also provided a heat source driving the mineralising system as
well as accounting for the devolatilation of the coal seams.

The Northern Pennines provides one of the world's finest examples of a zoned
orefield with mumerous vein and replacement deposits of "Mississippi Valley"
type. There is a close relationship between wall-rock geology and deep
structure and the form and mineral content of individual deposits.

The area has had a long history as a producer of lead and zinc ores (eg
Raistrick & Jennings, 1965) as well as barium minerals and fluorspar. This
latter mineral is the areas main product today together with smaller amounts
of barytes: lead and zinc ores are now merely by-products. The Northern
Pennines played an important part in the history of lead mining and smelting
technology and the area abounds in remains of industrial archaeological
interest.
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" CAMBOKEELS (CAMMOCK EALS) MINE, EASTGATE [NY 935 383]

'mismineisactivelymﬂdngjm_frmasectimofthesuttvaneast
of the West Rigg workings. The earliest workings here date from last
century, or perhaps before, when an adit was driven at about the horizon of
the Scar Limestone in search of lead ore. Little payable lead was found and
the mine was abandoned in 1871. Considerable widths of fluorite were noted
however, and during the present century the mine has been worked at

intervals for this mineral. The present operations date fram the early
G\;ﬂ9705. A characteristic feature of the 'quarterpoint' veins is that great
§>widthsofmineralisatimocu1rwhereﬂ1eveindirectimmstnearly

((2%8)

approaches E-W. Cambokeels Mine exploits one such streatch. Workable
fluorite mineralisation here has been found in several oreshoots ranging
‘}_ from the Scar Limestone down to the Whin Sill, and into the Jew Limestone
7  beneath. In addition to fluorite, much of which is of a pale purple colour,
the Cambokeels orebodies contain much white guartz, and with increasing
depth considerable quantities of the iron sulphides marcasite, ite and
. ite make their appearance, in places accompanied by reddish-!

%&nﬁ. The presence of these minerals with increasing depth both here
and elsewhere in the orefield supports the belief that the fluorite-bearing
veins pass downwards into a zone dominated by quartz and iron sulphides
(Dunham et al. 1965).: Good examples of all of the vein minerals may be
found on the Cambokeels dumps. In addition well crystallised specimens of
analcite encrusting Whin Sill dolerite have been found and have recently
been traced to exposures underground where joints and fractures in the Sill
are lined with abundant analcine a ied 1lite, pectolite and

rare chabazite. T@«QS‘ i S ' R Yl 9@* 7
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Chilton Quarry, Ferryhill Station, Co.
Durham [Grid Ref: NZ 300 314] -
7 July 1995. RSN 09:7) 27

NB, Leader: J. Baty, Reporter:

Steve McLean
This was an evening visit to look at the
mineralisation of the Permian Raisby Formation
which was attended by a group of around 15
people. Johnstarted us off by talking briefly about
the geology of the site which consists of Raisby
Formation dolomites underlain by Marl Slate and
the dunal Yellow Sands which rest on the Basal
Breccia and are underhin by interbedded
Carboniferous Coal Measure sandstones,
mudstones, shalesand coal seams. In the underlying
coal measuresis to be found the Trimdon Anticline
and above this is a large dunal ridge trending
roughly ENE-WSW. John explained that there is
a high degree of correlation between the
mineralisation and these underlying structures.

Mineralisation consists ofirregular cavities (which
are probably secondary after sulphate) which are
lined with either calcite, baryte or fluorite. Galena,
sphalerite and chalcopyrite have also been recorded
from the site.

The mode of formation is explained by the Hirst
and Smith (1974) model which states that brines
rich in barium, chlorine and fluorine are found in
the coal measures and it is suggested that these
were localised in the Trimdon Anticline and
passed upwards into the Permian Sands in the
dunal ridge. From there, was further migration
into the dolomites where the Marl Slate was
absent or thin on the crest of the ridge. There,
sulphate rich brines in the Raisby Formation,
from the diagenetic gypsum, mixed with the

barium and fluorine rich brines and caused
precipitation of the fluorite and baryte in the
cavities.

There was very little fluorite detected on the day
(whichisincidentally amber in colour), but much
greater quantities of calcite and reasonable
quantities of baryte. Aninteresting digression was
the discovery of ‘fossilised’” dog and human
footprints trapped inside hardened muds at the
bottom of the quarry which were used as an
excellent example of how fossilisation occurs. All
inalla most interesting evening which, combined
with excellent weather and a very friendly quarry
manager, is much recommended.
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Off then for a drive to Coldberry Mine (NY 944
290), which is one ofthe mines of the Hudeshope
Valley, for a pleasant lunch stop on the banks of
the stream. During lunch the group were
introduced to the history of the mines of the
valley and in particular Coldberry Mine and
Coldberry Gutter (NY 930 290). Coldberry
Mine was one of the most successful lead mines
in the dale and was in fact the last working lead
mine in Teesdale, finally closing in 1953. The
mine worked a number of veins, the principle
being the Lodgesike Vein which was worked at
surface at Coldberry Gutter. This opencut ex- <
tends from Coldberry Mine in the east to Red
Grooves Mine (NY 923 292) in the west, a

distance of over 1500m, and is by far the best,
remaining example of a hush in the dale. Strata 1
were worked from the Four Fathom Limestone
up to the Grindstone Sill, the Great Limestone,
which is the most common ore bearing rock in
the area, being impoverished here. Coldberry
Mine also operated at depth from a number of
levels and shafis mainly exploiting the complex of
veins situated to the south of Lodgesike Vein.

Although there is a considerable variety of min-
erals on the site, including fluorite, galena,
sphalerite, marcasite, quartz, calcite, iron _gxi__aes,

Gabd == (18]




COLDRERRY MINE, Middleter-m Teedale, D tr ( 1’1\)

goethite and hydrozincite; the group were tempted
with a specimen of millerite from Sunderland
Museum and challenged to find some. Millerite
(NiS; sometimes known as hair pyrites) is a rare
mineralin the Northern Pennines but does occur
in clay ironstone nodules in some of the shales at
the top of the gutter.

After a strenuous walk up the gutter (not helped
by the extreme heat) several of the party contin-
ued up the hill to look at the old reservoir which
wasused as the supply of water for hushing, whilst
others began the search for millerite in the gutter
itself. The group were also shown ¢ : exposure
of the Tertiary tholeiitic Cleveland dyke which
lies adjacent to the vein within the gutter. Several
some splendid examples of acicular millerite crys-
tal clusters (everyone but the leader of course...
must be a lesson the learn there somewhere).
After a short walk to Red Grooves Mine (NY

nodules later and virtually everyone had found“ |

923 292) to investigate the mineral assemblage

e .

there, and several short stops to admire what must
surely be one of the most spectacular views of
Teesdale, the day ended back at Hudeshope Beck
after 2 welcome stroll down the hill. Allin all it
wae 2 mact interesting and successful dav.
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West Cornforth Quarry, near Coxhoe | 9
[Grid Ref: NZ 318344] - 21 June 1996 .
NB, Leader: Steve McLean %0(1?

Twelve members turned up for the annual evening
jaunt to look at the geology and mineralisation of

the local Permian rocks. On this occasion the trip
was to investigate the mineralogy of the abandoned
West Cornforth Quarry which lies just off the
A1(M) near Coxhoe. The quarry was worked for
Raisby Formation limestone and the floor of the
quarry is more or lessat the junction of the Raisby
Formation and the Marl Slate (although
unfortunately the known Marl Slate exposures
had recently been dumped on and there were no
collectable exposures left). Nevertheless the party
enjoyed finding from loose blocks on the quarry
floor plenty of gypsum and one specimen which
(on testing) was tound to contain good, partly
dissolved crystals of celestine. They also found

some very nice smalleuhedral crystals of sphalerite
from in situ exposures on the quarry faces. There
were also the usual calcite filled vugs which can,
on occasion, be quite impressive.

It was a most enjoyable evening, especially for
those who managed to have a look at the hundreds
of newts in the quarry ponds!
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) The Great Limestone, the lowest member of the Namurian sequence, is worked
) here for cement manufacture: it is approximately 20 m thick. This l:.mestd?e
i? is the most important ore bearing unit in the orefield and hosted large vein
\_~ and replacement orebodies formerly worked at numerous mines. In Eastgate

! Quarry the underlying Tuft Sandstone is exposed in places in the quarry
5'7 floor. The overlying Coal Sills sandstones and shales are exposed in the

3 Developxentmﬂleeastadofﬁaeqtnrxyhasacposedaprevimslymmpped
9y roughly NE trending vein. Contamination of the limestone by vein minerals
N~ has led to the abandonmen of further development on this face. Much of the

mineralised ground is now in a badly broken state but where still visible
o 4 '

crystallized pale purple and locally amber _fluorite with traces of_galena
and a little calcite. Associated with the vein are small replacement
"flats" consisting of silicified limestone in which occur numercus vugs
lined with deep green and purple fluorite. These cammonly exhibit alternate
purple and green internal banding. The deep green colour alters to pale
purple within a period of weeks when exposed to strong sunlight. Relatively

e (up to 1 mm) visible fluid inclusi are esent ;in of the
ﬁm:p Wa i Qnalie
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After lunch, sanity returned and the party arty made
its way down to Flushiemere Mine. Here it was
possible to demonstrate the remarkably narrow
boundary between the fluorite and baryte zones,
which is a feature of the Alston Block. Less than
2100 yardsseparates dumps dominated by fluorite
from those of baryte. A smallamount ofwitherite
also turned up and I found a nice ‘Beetle Stone’.
All in all it was a very pleasant day.
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Forclf Ggarth Quarry and Coldberry Gutter,
Teesdale, Co. Durham [Grid Ref5: see text]
- 16 July 1994.

NB, Leader: Steve Mclean

Hargreaves Quarries Ltd. who currently extract
whin stone predominantly for use as a roadstone.
The Quarry Manager, Mr Chris Si_mms, met our
group onsite and conducted a fascinating tour of
the working plant and quarry. We were shown
the process of drilling a series ofborc? ho_les at the
working face and introduced to the intricacies of
‘home-grown’ explosives which are used in con-
junction with manufactured charges and detona-

¢sN (’9‘7)‘54‘ Large ¢)s orthe-

M - VNS,

ﬁ;'n)cmn ua)\l ne
Calcite, g‘ll_

e e -

tors. Mr Simms explained how the working faces
are being gradually turned away from the nearby
Pennine Way for additional safety. With the
considerable technology used at the quarry it was
interesting to learn that the best way to achieve
the correct grade of rock is by experience. Too
much explosive produces gravel, too little and the
boulders produced really tire out the crusher.

After spending some time in the quarry Mr
Simms conducted us round the crushing plant
explaining the various stages the rocks are put
through until the final product is achieved. We
were very impressed to learn of the company’s
concern with the immediate environment and
the protection offered to areas of botanical inter-
est. Considerable resources had recently been
invested in two sizeable settling ponds designed
to remove the suspended particles in the quarry
run off before it enters the River Tees.

The group were then let loose (adorned with
hard hats of course) to search for pectolite which
is quite common in Force Garth Quarry and the
neighbouring High Force Quarry (NY 879 290),
and certainly one of the best places to find quality
specimens.
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o~ The well known waterwheel at the derelict Park Level Lead Mill has been

\._) restored in recent years as an industrial monument. A small museum has been

established in the miners lodging shop adjacent to the entrance to Park

and restoration of the dressing floors and other buildings at this

late nineteenth century lead mine and treatment plant are continuing under

Dgthedirectimofnmham County Council. The museum may be visited for a
Qd small entrance fee and an information leaflet is also available.
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An examination of the dumps at Lady's Rake and one or two other workings in
the Harwood Valley has revelaed one of the most interesting mineral
aisenblageﬁtobediscoveredmﬂnenmthemmmrecmtyearswm
et al. 1985).

Part of the Lady's Rake Dump contains appreciable quantities of magnetite-
rich rock in which fine to medium-grained calcite is a common associate.
Patches and streaks of greenish phyllosilicate minerals which include talc,
chlorite and smectite are common and te ts have also been found

. Niccolite occurs locally in this rock as small streaks and patches,
its presence usually being betrayed by pale green encrustations of

‘% on weathered surfaces. Many of the phyllosilicates exhibit a

s coa:raniatfirstsightcanbecmfusedwithmbergite. Other
metallic minerals present in the magnetite-rich ore include ena

._Sphalerite, %ite and rarely _chal ite and te. Po.
sections - microscopically reveal the other minerals

,%dcrfﬁteandulhamite though these are not visible to the naked eye.
s 1s a unique™assemblage in the orefield and is interpreted as being, in
part, a skarn assemblage related to the intrusion of the Whin Sill, the top
of which is believed to lie close to the lowest workings in Lady's Rake

— Y1.0.

.




n;emjorpartofthedmnpss}msan assemblage fairly typical of 'barium
zone' mineralisation with baryte, ankerite, galena and erite. 'Ihe mine
is of historical interest in beinga:eoft]‘neraﬁam 's last
working mines. Itwasabarxionedbythenm1902tlmghsazevmkwas
carried out by a local syndicate until 1908.
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Theork'mgs were visited first. The

mineralisation 1s mainly in sandstone, but the
dumps are big and only the more common
primary minerals were found in quantity - fluorite,
quartz, ankerite, galena, sphalerite, with a little

chalcopyrite. The only supergenes were a little
cerussite, goethite and linarite.
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The party then moved on to Old Town’s Quarry near
Newton Aycliffe. After a pleasant lunch in the sun the

mineralisation was inspected. Pockets in rock, pre-

sumably resulting from dolomitisation, are partly in- { b ﬁ
filled with the usual minerals mentioned abov The La [ C‘ t’ CU‘L{ t€ (,u.OI“

main interest is the fluorite which takes a ' reticulate L i R'C( (\)
form and is very attractive. The orientation of lhd\ ga‘—e‘—a'— St (‘/’I‘a
crystals in the cavities is perfect, even when there isno ¢a Oi,b (/AN
apparent connection between groups. Good material

of considerable energy.

was collected by everyone but only after expenditure A\ H»C/ﬁ,\a_kﬂr f;amﬂ&e d—)ﬁuj‘t h i
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OLD MOSS VEIN, KILLHOPEHEAD [NY 8200 4334]

/&\The Great Limestone in the bed and banks of Killhope Burn is cut by the old
> Moss Vein, one of the smaller veins formerly worked underground from Park
g Level. The vein is well exposed carrying fresh galena, same sphalerite,
~, siderite and purple fluorite. At low water levels the Frosterley Band, a

Y bed rich in corals, is clearly visible in the bed of the stream a few metres
g—,downstream fraom the vein outcrop.

NB This site is scheduled as a geological SSSI. Please do not hammer the
? exposure ar attempt to-collect specimens fraom it.
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Pike Law Area, Newbiggin, Co. Durham
N, Leader Trovor Brdges (o) (95)26 Heyumomhqle e, s, ofkn

The sun shines on the righteous, so it must have 6N a_f;’ WEST END

been a very righteous group that turned up for

this meeting. The site is now an SSSI, so we Hu_s ES (Ny ?000 3‘387

contented ourselves with a good look at the in situ

mineralisation (alteration of the Great Limestone B W\dh’é‘ md;e (BM A QD) gﬁ\

wall rock). It is one of the few places where

fluorite is well exposed at the surface. A poke 302 3]4/ W.Qe vLQQ

around the dumps produced small pieces of most

of the usual minerals including anglesite and W. OX JM '
hemimorphite. We then mcved down the hush (a) QQ( 5
to the stream to have a look at the minor dumps w,D,Q,Q OQQA}Q,Q *
upstream from the main area of workings. These ( |

produced nothing more than fluorite, goethite b[ad()d > I5 mm I) 901 3 I4

and minor cerussite. However, at this point the

whole cmpﬁasw of the meeting changed (for the M aml ” -} l - OM( t*(’/

better?). In the bed of the stream were sandstone

blocks crammed full of spirifirid casts (brachiopod [_ED N Aﬂb’g F‘ usH ) 90 D 15
fossils to the uninitiated). One large block, about

1ft by 3ft, after cleaning up by flaking specimens

offboth sides, was nobly carried up the hillside by

Steve and Arthur for the Hancock Museum,

together with a large block containing a massive

coral colony.
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Sunday 29th April 1990 The Permian.

A party of about 30 congregated on a glorious spring
morning. Tim led the way to the old railway cutting at |
Ra:sbz where the geology and mmeralogy of the area
were introduced. The exposure is in the Raisby Forma-
tion dolomites and limestones. This is mineralised at
several localities in the area, usually associated with
ancient dunal ridges. However the usual minerals are
calcite, baryte, fluorite and galena. Copper minerals
are fau’ly rare but predc predominate at Ransby Respec!able
malachite and azurite were soon found and Neil Mad-
den turned up what seemed to be a small brecciated
vein feature which contained rich chalcocite (pr
sumed) and malachite with minor cuprite and native
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ROOKHOPE BOREHOLE, ROOKHOPE [NY 9376 4279]

The presence of granite beneath the Carboniferous rocks of the northern
Pennines was first suggested by Dunham (1934) to explain the zonal
distribution of minerals within the deposits of the orefield. Later gravity
work supported this interpretation which was tested by the drilling of the
Rookhope Borehole in 1960-61 (Dunham et al. 1965). The borehole started in
the Great Limestone near the intersection of two important veins, the NE
trending Boltsburn Vein and the WNW trending Red Vein. Both of these veins
and several other mineralised intersections were recognised in the borehole
core: mineralisation continued in the granite. Granite, with a weathered
top, was reached at 390 m and' drilling was continued in granite to the
bottom of the hole at 808 m. The granite clearly pre-dates the
Carboniferous sediments. Rb-Sr and K-Ar determinations on micas have given
gg;g/egf g:gwggn gg1 +7 and 392 + 6 ma: whole rock determinations of
Sr

Sr/”"Sr suggest an age of 410 + 10 ma for crystallisation.
The Weardale Granite is now believed to have acted as a heat source driving
a convective circulation of mJ.neral}\si.ng fluids through the Alston Block.
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WEST RIGG QUARRIES, WESTGATE [NY 911 392]

The importance of the Great Limestone as a host rock for mineralisation is
well illustrated in these disused ironstone quarries. The Slitt Vein has
been left as a conspicuous wall-like rib across the centre of the
excavations. This vein is the longest single wvein of the orefield,
extending for over 13 miles along the north side of Weardale. It belongs to
the so-called 'quarter point' group of veins which strike between E-W and
WNW-ESE, and which occupy fault fissures along which transcurrent rather
than vertical movement has been dominant. Although commonly well
mineralised with gangue minerals over considerable widths (up to 10 m
locally) veins of this set generally carry poor metal values. Some lead ore-
has been obtained at intervals along the vein and old levels and small
stopes can be clearly seen in the central part of the vein in West Rigg
Quarry. The main filling of Slitt Vein here is_guartz with smaller amounts
of fluorite. However large areas of the Great Limestone adjacent to the
vein were replaced by _ankerite or siderite as a result of reaction with
mineralising fluids. Minor amounts of qalen: galena and fluorite are also present
in the altered rock but not in payable amounts. Near the vein almost the
entire thickness of the limestone was so replaced. Beyond this the
replacement was confined to one main horizon, known as the 'High Flat'.
The replacement flats so formed extend here for up to 60 m laterally on

1.0




The tonnage of ore produced at

the latter part of last century yielding
The ore was taken from the quarries by a

ore of typical Bilbao type.
These quarries were worked during
iron ore with up to 43.4% Fe.
1y constructed full gauge railway.
West Rigg is not known.
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B- Young (19 ‘5’2”)
WILLYHOLE MINE, HARWOOD [NY 805 336]

.-Mines here worked lead and zinc ores from the Reddycombe and Willyhole
Veins. Mineralisation is typical of the ‘'barium zone' with barytes as the
principal gangue. Supergene alteration seems to have been more intense here
than elsewhere in Teesdale and smithsonite is abundant on the dumps both as
the 'dry bone' variety and as botryoidal crusts. This is accompanied
locally by abundant vivid yellow crusts of _greenockite. Perhaps
surprisingly the cadmium content of the sphalerite here is not notably
higher than in many other northern Pemnine deposits. Recent work (Young
et al. 1987) has however shown that greenockite may be widely present as a
supergene mineral in the orefield.
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After lunch, lounging in the sunshine, and a
discussion of the geology and mineralisation using
some excellent teaching material that had been
turned up, the party moved up to the higher
orkings. Unfortunately these were
also very extensive and dominated by the same
primary minerals. However, small amounts of

_cerussite, anglesite, linarite and hydrozincite turned

§ s up here. The party then continued to walk

further up the valley, along the line of the main
[ Wiregill dump, towards the Manorgill Hushes. |
Alongthe way, Brian Young broke up a septarian

s
3 \nodule which contained millerite. Diligent
o

searching failed to find 2ny more - in fact there
very few nodules of any sort let alone millerite
bearingones! The Hushes were eventually reached
late in the hot afternoon and could be seen
ranging miles up the hillside. The party chickened
out at this point and decided to leave their
exploration to next year!
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